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VEHICLE GROUP DESCRIPTION ENGINEERING MANAGER 

01 - ENGINE ~ ENGINE ACCESSORIES STEVE HEILESON 
05 - COOLING 
22 - A/C COMPRESSOR, MOUNTINGS, ~ CONDENSOR 

02 - CLUTCH ~ CONTROLS VINCE MCHORSE 
0:3 - AIR INTAKE, FUEL TANKS~ MOUNTINGS 
04 - EXHAUST ~ MOUNTING 
06 - BATTERY BOX ~ COVER 
07 - TRANSMISSION ~ CONTROLS 
09 - DRIVESHAF"T 
12 - AIR RESERVOIR ~ MOUNTINGS 
21 - BUMPERS 
22 - FIFTH WHEELS, DECK PLATES, MUD FLAPS 

~ QUARTER FENDERS 

10 - FRONT AXLES DENISE REEVES 
II - REAR AXLES 
1:3 - WHEELS ~ TIRES 

14 - STEERING DAVE RUUHELA 
15 - FRAME ~ CROSSMEMBERS 
16 - SUSPENSIONS 
22 - TOWING DEVICE 

06 - ELCTRICAL DOUG LOUTZENHISER 
12 - AIR BRAKE CONTROLS 
22 - INSTRUMENTS, GAUGES, ~ RADIO 

06 - ELECTRONIC ENGINE CONTROLS TOM YOUNG 

17 - HOOD ~ GRILLE ERIC MACDONALD 
18 - CAB TILT SYSTEM 
22 - ROOF FAIRINGS ~ CAB SIDE EXTENDERS 

18 - CAB SHELL PETE STRAUSE 
22 - SLEEPER BOX SHELL 

18 - CAB UPHOLSTERY BRUCE KOEPKE 
22 - SEATS ~ DASH 

22 - HEATER, VENT, ~AIR CONDITIONING MIKE PRANGER 
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Information is arranged in this book first by Vehicle Group Number; 
theribyTopk; and finally by suitable Subdivisions _of the Topic. 

· The number appearing in the upper rtght corner box 1s composed as follows: 
· .. /· ., . 

33 .Q.l234 

SHOP PRACTICE MANUAL.._ ____ T.J.__ j ___ TOPIC NUMBER 
(2 digits} · (3 digits) 

DASH-----------__) 

VEHICLE GROUP (2 digits)-----..J 
(See list below) 

VEHICLE GROUPS 

!Q. ~ 
00 Vehicle 
·01 Engine 
02 Clutch 
03 Fuel & Air Intake 
04 Exhaust 
05 Cooling 
0.6 Electrical 
07 Transmission 
09 Drive Line 
10 Front Axle 
11 Rear Axle 

NO. 
12 
13 
14 
15 
16 
17 
18 
21 
22 

.• 

NAME 
'Brake 
Wheel 
Steering 
Frame 
Suspension 
Rood 
Cab 
Bumper 
Instrument & Accessory 

ft.····.:~·-:,-'.~ .. :. 
- ~. 

REPORT ERRORS & CHANGES TO JlQI\PORtl'.r..!l ENGJ:NE}:RING 
... -- \ 
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Complied F.FREER 33-00100 
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Apprwecl JACOBSEN 
GENERAL VEHICLE, CONTEN'l'S 

Issued 09/16/85 PG 2 OF 2 

Reviled 07/21/88 Cl!gUr 8 FR~NER CoRPORAnoN P*A078-38 
RTLAND, OREGON 

PRACTICE NO. DESCRIPTION 

33-00501 CERTIFICATION LABELS, GENERAL 
-

33-00510 CERTIFICATION LABELS, U.S. TRACTORS 
33-00515 CERTIFICATION LABELS, U.S. TRUCKS 
33-00520 CERTIFICATION LABELS, GLIDERS 
33-00525 CERTIFICATION LABELS, SALES CABS 
33-00530 CERTIFICATION LABELS, CANADIAN TRACTORS 
33-00535 CERTIFICATION LABELS, CANADIAN TRUCKS 
33-00540 CERTIFICATION LABELS, CANADIAN GLIDERS 
33-00545 CERTIFICATION LABELS, CANADIAN SALES CABS 
33-00550 CERTIFICATION LABELS, U.S. TRUCKS, COMPLETE 
33-00555 CERTIFICATION LABELS, TIRE & RIM .j 33-00560 CERTIFICATION LABELS, EXHAUST EMISSIONS 
33-00565 CERTIFICATION LABELS, NOISE EMISSIONS 
33-00615 CERTIFICATION LABELS, U.S.-EXPORT 
33-00620 CERTIFICATION LABELS, CANADIAN EXPO~T 
33-00625 ROUTING, FLEXIBLE LINE 

'--------------~--------------·· 
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SHOP PRACTICE 
VEHICLE LUBRICATION 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

1. PRELUBRICATION OF CLOSE FIT PARTS 

33-00102 

PG 1 OF 3 

PA2006-92 

Closely mating surfaces must be lightly lubricated prior to assembly to 
avoid corrosion and seizure leading to subsequent difficulty in dissassembly 
and servicing. 

EXAMPLES: 

Spring Pin and Bushing 
Bearing Cone and Axle Tube 

K 2. GENERAL VEHICLE LUBRIC~TION 

All vehicles are to be lubricated as directed on the lubrication chart 
(forms E47 & E54). See Page 2 and 3 for samples. 
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Compiled F.FREER SHOP PRACTICE 
Approved ,1/c;e VEHICLE LUBRICATION 

Issued ir2.f:&J Chg FREIGHTLINER CORPORATION 
Revised ! 10/10/89 t.tr K PORTLAND. OREGON 

C0~1PONENT ~PI SAE LUBE TYPE F/L SPEC 
-cc l!:lW 

CUt1HINS CD 40 48-02277-000 
SE 

CAT(STD) cc 30 HEAVY 48-02276-030 CD DUTY 
cc 115W ENGINE 

ENGINE CAT(OPTION.A.L) CD - OIL 48-02277-000 
SE 40 

DOD 92 SERIES cc 30 4B-02276-030 CD 
cc 51~ 

DOE SERIES 60 CD 
4o 

43-02277-000 
SE 

FULLER, 
50 . 

HEAVY-DUTY 48-D2179-050 SPICER cc ENGINE OIL MAIN ALLISON AT, "DEXRONii /DEXRON II TRANSMISSION 4B-021B2-000 MI. HT SERIES ATF 

A~~~~~ON HYD. TRANS FLUID 48-02182-200 CL B T TYPE "C~ 3" 
AUXILIARY SPICER, HEAVY-DUTY 4B-02179-050 TRANSMISSION FULLER cc 50 ENGINE OIL 

TRANSFER ABOVE 30"F ~ SIKA!llHI MI 48-021B0-090 
CASE Bt.LU W 30uF GLl GEAR OIL ·- ·- 48-021B0-140 

FRONT DRIVE EATON, BOW MULTI-SERVICE 4B-02174-890 AXLE ROCKWELL GL5 90 .. GEAR OIL 
DRIVELINE il~=~5I~~~ES CHASSIS GREASE 4B-00109-001 

REAR DRIVE ~~~~ELL sow MULI!·S~~x~c6 IL 48-02174-890 AXLE GL 90 
MULTI-SPEED till UN so 10 ENGINE OIL ** 48-02195-010 

INTER-AXLE ~k~DEMS BOW MULI!-S~~x~t;6Il 4B-02174-B90 SHIFT GLS 90 
sow MULTI·S~~xkcgiL 4B-02174-S90 AXLE OIL SEALS GL5 90 

HUBS 

FRONT DRIVE ~~Ht~~ARrtiG AXLE JOINTS 4B-02191-000 

~MAN-:5fEER. GEA GL5 
GREASE 

~1.~. !;tAK OIL '48-02174- 830 
F/L FIRST ADD ALCOHOL 4B-02190-000 

SHIFT 
BOX THEN so 20 tii:.AVY UU! Y 4S-02195-020 ENGINE OIL 

** Cptional Lube: SAE lOW-40 Oil Per 48-2297. 
***See 33-11115 For fill plug data. 

33-00102 
PG 2 OF 3 

/ 
PA2006-92 

QUANTITY 

AS 
PER 
SHOP 
PRACTICE 
33-01106 

FILL TO PLUG 

AS PER SHOP 
PRACTICE 
33-07104 

FILL TO PLUG 
FILL TO PLUG 

) 

FILL TO PLUG 
Fih TO PLUG 

AS REQUIRED 
FIL_l,J.£. PLUG 
FILL TO PLUG 
FILL TO PLUG 

FILL TO PLUG 

2.0 LBS. 
PER JOINT 
FILL TO PLUG 
l/4 PINT 

FILL TO PLUG 
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C0~1PONENT 

Sorino & Shackle Pins 
Kinqpins & Bushings 
Tie Rod 
Draol ink 
Clutch Cross Shaft 
Shift Shaft(s) 
Brake Camshafts 
Slack Adjusters 
Fifth Wheel Pivot Pins 
Equalizer 

.Clutch Release Bearing 

Power Steering Reservoir 

Tilt Pumo 

... 

Battery Terminals 

Radiator 
Oil Mist 
Nulti-Luber 

Air Cleaner, Dry 

Engine Oil Level Regulator 
Reservoir 

Fuel Tank- Single Suction 
& Retu1·n 

LH CUMMINS 
TI\NK C.I\T 

ODE 6!71 
RH 
TANK DOE "V" ENG 

Fuel Tank - Dual Suction 
& Return 

-
SHOP PRACTICE 33-00102 

VEHICLE LUBRICATION 
PG 3 OF 3 

FREIG't[LINER CORPORATION 
RTLAND. OREGON PA2006-92 

API SAE LUBE TYPE F/l SPEC. QUANTITY 

CHASSIS 48-00109-001 AS REQUIRED 
GREASE 

!"1 17mp wneet 
Bearing Grease 48-02191-002 

as JY~ 
33-02102 

- ·- Fill to mark 
15/4( Enaine Oil ~8-02277-000 Ot:l reservoir 

Hvdraulic Fluid 48-02207-000 33~ l8i2ofl"'. 

\!a~e~·ane·ry Sav, 48-00115-000 As Required 

Anti-Freeze 48-22880-000 ~;~s;~er raa1aw ns . 
so 20 ~g~rxeu~H 48-02195-020 11!.~9 mar~ n reservo1 r 

pu 11.1 ~.,ervl c0i 1 48-02393-000 ~ 1 ~e~M18f~ 

INSTALL ELEMENT & SEAL PER 33-03207 
. . 

Heavy Duty Same as Fill to l/2" 
Engine Oil Engine Bel o•·1 Tor of 

5i~ht Glass 

#2 FUEL 48-00114-001 15 gallons 

#2 FUEL 48-00114-001 15 Gallons 
L.H. Tank 
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REFER·TO IMIS·(INTEGRATEDMANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-SOOOO-OO I· FOR FLEX HOSE 
ASSEMBLY. 
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SHOP PRACTICE 
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Form E-45 A 

A. .GENERAL 

Use of proper assembly procedures and tooling specifically suited to the 
size, type, and brand of flexible tubing assemblies, are essential to 
trouble-free hose installations. The following may be considered minimal 
requirements in preparation of flexible hose assemblies for use on vehicles. 

B. CLEA.'lLINESS 

Fittings and tubing must be clean. Cleanliness of the outside of the hose 
is important to prevent transfer inside of foreign matter (dust, chips, 
grease, etc.). Clean storage and handling are very helpful. 

In case cleaning of hose is necessary, use means outlined in the followins 
table: 

FLEX LINES CLEANING PROCEDURE 

Air (Brake) Blow out with shop air 

Fuel Air and/or solvent as required 

Refrigeration (Freon) Nitrogen 

Oil (lubrication) Air and/or solvent as required 

Hydraulic Fluid Air, solvent, hydraulic fluid as 

C. TOOLS 

Use the proper tools for making up hose assemblies. 

D. ASSEMBLY 

1. All components of a reusable end fitting must be of the same 
manufacture as the wire braid hose that they are attached to. 

2. Follow manufacturer's recommendations in regard to assembly methods, 
unless directed otherwise by Corporate Engineering. 

E. PLASTIC TUBING 

Careful installation of air p1p1ng is especially important for plain plastic 
material, such as nylon. Nylon tubing is notch sensitive, expecially in 
cold weather, so replace it if nicked or cut, even if not leaking, to avoid 

·failure in service. 

F. SPECIFIC APPLICATIONS 

For specific hose applications (power steering,fuel lines, etc.) 
refer to the appropriate group. 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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FLEX HOSE ASSEMBLIES 33-00105 

Page 2 

G. HOSE CLAMPING 

1. Hoses shall be clamped to mlnlmlze sagging or whipping under 
vehicle operating conditions. Appropriate clamps shall be used 
based on hose size and material. Silicone hose shall use liner 
style clamps to reduce the cutting effect on the soft silicone 
material. 

2. Parallel Hoses: 

Single "Double Hose" Clamp: Can be used along the frame rails 
and the inner tunnel sides of the engine compartment. In general, 
a single clamp can be used for two hoses where the hoses are some
what protected and clamping is for one hose routed above the 
other (i.e., gravity or vibrations do not want to bend the 
clamp away from the attachment point). 

) 

Two "Single Hose" Clamps: Under the LH and RH decks, to any 
axle, under the sleeper box, on the cab roof, and up the cab 
back skin. These areas impose a bending or twisting load on the ) 

H. 

........ 110177) 

clamps and two "single hose" clamps are required to do the job 
adequately. 

CAUTION: 

On vehicles equipped with Spicer transmissions, refer to 33-07106 . 
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A.· GENERAL 

B. 

Form E-46 A 

General coverage, however, is given to the following in the indicated 
pages of this Manual: 

Frame, Aluminum 33-15102 

Frame, Steel 33-15101 

Frame Inserts, Steel 33-15111 

Do not weld to :repair defects (pits, cracks, etc.), nor to attach any casting 
of Aluminum Alloy 220 (=ASTM GlOA, =SAE No. 324). (Ref. SAE Info. Report 
J452, ASTM B26 and Bl79.) 

On Engineering drawings untole.ranced. weld dimensions are minimum s.iz.e and 
length. 

Continuous fillet welds can replace intermittent fillet welds except where 
they interfere with mating parts in areas--stated on· the print. The amount 
of oversized weld should be kept to a minimum to limit distortion, internal 
stress and cost (R!'!f. AHS Vol. 5, 7th Edition). 

Welding on a Vehicle 

Before welding on a vehicle the electronic clock, if present, must be dis
connected. If not, clock failure will result. 

~ ··; . 
/;;,:. 
:t 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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TABLE 

FREI ON 

a starting point for 
control settings should be worked out on trial pieces. 

1 - WELDING PARAMETER GUIDE FOR VARIOUS SHEET THICKNESSES* 

33-00108 

NONPENETRATING WELDS FULL-1'ENETRATION WELDS 
OPE.'{ OPEN' 

CIRCUIT WIRE WELD CIRCUIT 
SHEET THICKNESS, IN. VOLTAGE FEED, TIME, VOLTAGE, 
TOP BOTTOH VOLTS !PM** SEC VOLTS 

0.020 0.020 27 
0.020 0.030 28 
O.D30 0.030 25.5 285 o. 3 28 
0.030 0.050 25.5 330 Q.3 31 
0.030 0.064 30 360 o. 3 31 
0.050 0.050 31 385 0.4 32 
0.050 0.064 32 400 0.4 32 
0.064 0.064 32 420 0.4 32 
0.064 0.125 32.5 650 0.5 34.5 
0.064 0.187 35 700 0.5 39 
o. 064 0.250 39 775 0.5 41 
o. 125 0.125 39.5 800 o. 5 41 
0.125 o. 187 41 850 o.75 41 
o. 125 0.250 41 900 J. 0 

• -.047 in. dia. 5554 Electrode • Overlap Joints 
•• Welding Current in Amperes is Approximately Equal to 1/2 X (\-lire Feed, 

dia. Wire 

Non-Penetrating 
Weld 

Copper 
Plate 

Full Penetration 
Weld 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 

WIRE WELD 

~' 
TIME 

SEC 
250 0.3 
300 0.3 
330 0.3 
430 0. 3 
450 o. 3 
450 0.4 
500 0.4 
550 0.5 
675 0.5 
700 0.5 
800 0.5 
850 0.6 
900 0.75 

in !PM} of .047 in. 
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SHOP PRACTICE 
ALu'MINUM SHEET PLUG WELD & SPOT WELD 

GUIDE LINES (GAS METAL AR.C) 
33-00108 

Issued \H•1f 7 Chg FREIGHTLINER CORPORATION _,Ml:~ -~ . _ I ~--_-Revised t-' Ltr PORTLAND OREGON 
~-+:'";-~,~~--~·.-:} ~_:-·: 

lt~E OF SHEET OR FULLER m'TAL ALLOY 
~~ing sheet or filler requires changes in the control 
+r-i!qucil-penetration. Table 2. shows that these variations 

compensated for by adjustment of the wire feed control. 
for establishing the control settings should be the same 
production pieces. 

TABLE 2 - WELDING PARAMETER GUIDE FOR VARIOUS 
SHEET AND FILLER METAL ALLOYS * 

Open Circuit Voltage: 32 

~~~~1 
settings ~if1i _ 
can easilYfiJe--i,.c.:- · . 
Trial pieces used 
alloy as the 

Weld Time: 0.4 sec-nonpenetrating welds 

Nonpenetrating welds, 

sheet alloy 
llOO 
2219 
3003 
5154, 5052 
6061 
6063, 2 EC 
7075 

Full-penetration welds** 
All sheet alloys 

0.5 

Wire 

llOO 
475 
---
450 
---
---
440 
---

550 

sec-full-penetration welds 

feed, ipm, filler metal alloy 

2319 4043 554 5556 
-- 400 --- 550 
380 390 --- 500 
--- 400 --- 560 
-- 400 440 475 
-- 390 420 4 75 
-- 385 450 500 
400 400 440 500 

500 500 550 600 

* Overlap joints; 04064 in. sheet; 0.047 in. dia. electrode. 
** Against a copper backing plate. 

f. SHIELDING GAS 

l, Normally use argon shielding for aluminum gas metal arc spot welding. 
The gas flow rate should be approximately 20 cubic feet per hour. 

2. The use of helium shielding is for very thin aluminum sheets or for non
penetrating welds using .125 inch thick sheets. 

lit= ' . ' j---

e-· .. '":_·--~- _: 
~"'""""':'"-,.-

- 4-···-
'-· ; .. 

tili=::'J::c _j 
-4··-~-- ·- -
--·if-:·+---. .. -

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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Compiled f; freer SHOP PRACTICE 
Approved ~~,.= ALUMINUM SHEET PLUG WELD & SPOT WELD 33.;..(}0-108 

~ GUIDE LINES (GAS METAL ARC) ... 
Is sued \ \- ~ ~~7 I::Ch:-g __ r_R_E_;I G~H=T=L-=I=N=E::..R-=:C::..O.=R=P=O::....:R=A;.:.,T:_ION _ _..;:._-+-J)-'AG_t_4 __ ---l ~ 
ReyJ"ed . '1.. • Ltr PORTLAND OREGON · ·-'·-'"' ' . 

ng. Table 3. lists crack resistant combinations. . ' : ·""T .. 

TABLE 3 - WELD CRACKING RESISTANCE FOR CAS 
METAL-ARC SPOT WELDING 

Aluminum Base Good Filler 
Metal Alloys Metal Alloys 

1100, 1060, EC 4043, 1100, 5356, 5556a 
2014, 2024, 2219 2319, 4043 
3003 4043, 1100, 5356, 5556a 
5005, 5050 4043, 5356, 5556a 
5052, 5086, 5154 4043, 5356, 5556a 
5083, 5456 4043, 5356, 5556a 
5454 4043, 5356, 5554, 5556a 
6061, 6062, 6063, 2EC 4043, 5356, 5556a 
7075, 7178 4043 

a - 5183 may be used in place of 5556. 
b - 5154 may be used in place of 5254. 

H. RESISTANCE SPOT WELDING GENERAL GUIDE LINES 

Usable Filler 
Metal Alloys 

2014 

5254b, 5554 
5554 
5254b 
5254b, 5554 
2319, 5554, 5556a 

For resistance spot welding shop practice guide lines on aluminum,steel, 
.magnesium,etc.refer to "Job instruction guide - basics of spot welding,mjt 
814.00" manual 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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DRAWN ERK TITLE ITEM NUMBER 

I SHOP PRACTICE 33-00109 APPRV ANF FASTENERS 

DATE 06/07/85 FREIGHTLINER CORPORATION SHEET 
PORTLAND OREGON I OF 12 

I . GENERAL 

I I ALL TYPES OF FASTENERS WILL CONFORM TO THE LATEST ANSI/IFI/SAE/OIN/ISO 
I I STANDARDS. 

2 STANDARD THREADED FASTENERS 

FREIGHTLINER STANDARD FASTENERS REFERENCED BELOW ARE TO BE USED IN ALL 
APPLICATIONS WHERE ENGINEERING DRAWINGS OR BILLS OF MATERIAL DO NOT 
CALL OUT A SPECIFIC NUT DR BOLT. 

A. SIZES 5/IG" AND SMALLER 
CASE HARDENED, UNC, FLANGED HEXAGON HEAD SCREWS AND DEFORMED THREAD 
PREVAILING TORQUE NUTS AND STEEL WASHERS. 

B. SIZE 3/8" 
SAE GRADE 8, UNC. FLANGED HEX HEAD CAPSCREWS AND FLANGED LOCK NUTS. 

! 
c. SIZES 1/2" AND LARGER 

SAE GRADE 8, UNC, HEX HEAD CAPSCREWS WITH DEFORMED THREAD 
PREVAILING TORQUE NUTS AND HARDENED STEEL WASHERS. 

I I 3. FINISH OF FASTENERS 

I I SAE GRADE 5 SCREWS ARE STANDARD WITH ZINC PLATE AND WAX FINISH AND NUTS 
ARE STANDARD WITH A CADMIUM AND WAX FINISH. 

SAE GRADE 8 HEXAGON CAPSCREWS ARE STANDARD WITH PHOSPHATE AND OIL FINISH. 
PREVAILING TORQUE HEXAGON NUTS ARE STANDARD WITH A CADMIUM AND WAX FINISH. 

STEEL WASHERS ARE STANDARD WITH ZINC PLATE. 

FASTENERS LOCATED AGAINST CHROME PLATE. UNPAINTED ALUMINUM. OR STAINLESS 
STEEL SURFACE (E.G. BUMPER) ARE TO BE STAINLESS STEEL. 

--1 
I <( I 
I 2:: I 
I - CHG JOB/RLSE NO DATE BY REVISION 

I (!) F PA2024-55 12/20/90 ERK REVISED AND REDRAWN 

I - I 
C::: ' 

' 0 ; 

I 

-- --
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DRAWN ERK TITLE ITEM NUMBER 
SHOP PRACTICE 33-00109 APPRV ANF FASTENERS 

06/07/85 FREIGHTLINER CORPORATION DATE 
PORTLAND OREGON 

SHEET ) 
2 OF 12 

4. 
I 

FASTENER GRADE IDENTIFICATION 
I 

I 4.1 INCH THREAD FASTENERS I 
REFER TO IFI 100/107 FOR LOCKNUTS, SAE J995 FOR NON-LOCKING NUTS, AND 
SAE J429 FOR HEX CAPSCREWS. 

A. HEX BOLTS AND CAPSCREWS 

0 Q @ \ ~ 
GRADE 2 GRADE 5 GRADE B GRADE 8.2 

GRADE 2 BOLTS HAVE ND GRADE MARKINGS . DO NOT INSTALL WITHOUT 
ENGINEERING APPROVAL. 

IN ADDITION TO THE GRADE MARKINGS, THE BOLT HEAD MUST ALSO CARRY THE 
MANUFACTURER'S TRADEMARK OR IDENTIFICATION ... 

B. HEX NUTS 

I SAE GRADE 2 NUTS HAVE NO GRADE MARKINGS. DO . NOTINSTALL WITHOUT I ) 
ENGINEERING APPROVAL ... ' I I 

© OR ~ 
GRADE 2 NUT 

@ OR 0 
GRADE 5 NUT 

@ OR ~ 
__, 
<:( 

I I 2 GRADE 8 NUT -I I (..!) 
CHG JOB/RLSE NC DATE BY REVISION -

F PA2024-5~ 12/20/90 ERK REVISED AND REDRAWN CY \ 

G ) 
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DRAWN ERK TITLE ITEM NUMBER 
SHOP PRACTICE 33-00109 

APPRV ANF FASTENERS 

DATE FREIGHTLINER CORPORATION SHEET 
06/07/85 

PORTLAND OREGON 3 OF 12 

4 FASTENER GRADE IDENTIFICATION (CONT.) 

I 4. I INCH THREAD FASTENER (CONT. l 
I B. HEX NUTS (CONT.) 

NOTE, HEX NUTS MAY CARRY THEIR GRADE IDENTIFICATION ON THE FLANGE 
SURFACE INSTEAD OF THE NUT HEAD OR CHAMFER SURFACE AS SHOWN. 

GRADE A NUT (STRENGTH COMPATIBLE WITH GRADE 2 BOLT) 

~ OR ~ NO IDENTIFICATION MARKS OR NOTCHES. 

GRADE B NUT (STRENGTH COMPATIBLE WITH GRADE 5 BOLT) 

0 OR ~ THREE IDENTIFICATION MARKS AT 120' AS SHOWN 
OR 6 NOTCHES. 

I 
I GRADE C NUT (STRENGTH COMPATIBLE WITH GRADE 8 OR GRADE 8.2 BOLT) 

0 OR ~ SIX IDENTIFICATION MARKS AT 60' AS SHOWN. - . - -
OR 12 NOTCHES. 

GRAOE G NUT (FLANGED LOCK NUT, STRENGTH COMPATIBLE WITH GRADE 8 OR 
GRADE 8.2 BOLT) 

@ SIX IDENTIFICATION MARKS AS SHOWN. 

EACH IDENTIFICATION MARK MAY BE A DOT, LINE, 
PAIR OF DOTS OR LINES, OR ANY OTHER SYMBOL 
AT THE VENDORS OPTION. 

--l 
USE A NUT MATCHING THE GRADE OF THE BOLT TO WHICH IT IS APPLIED. 

<( I z I - JOB/RLSE NO CD CHG DATE BY REVISION 
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SHOP PRACTICE 33-00109 

APPRV ANF FASTENERS ) 
FREIGHTLINER CORPORATION SHEET 

DATE 06/07/85 
PORTLAND OREGON 4 OF 12 

4. FASTENER GRADE IDENTIFICATION (CONT. l 
I I 
I 4 2 METRIC THREAD FASTENER I 

REFER 10 ISO 898/1 _FOR METRIC CAPSCREWS ANO ISO 898/2 FOR METRIC NUTS. 

A. HEXAGON CAPSCREWS 

Q u Q IT 
CLASS 8.8 CLASS 10.9 

IN ADDITION TO THE GRADE MARKINGS, THE BOLT HEAD MUST ALSO CARRY THE 
MA~UFACTURER'S TRADEMARK OR IDENTIFICATION. 

B. HEXAGON NUTS 

@ @oo@ (! a I} OR. OR 
I 

) 
I 
I I 

CLASS 8 NUT 

@ @ @ ( I 10 I l .. 

OR OR OR 
. 

CLASS 10 NUT 

USE ONLY CLASS 8 NUTS WITH CLASS 8.8 CAPSCREWS AND USE ONLY 
CLASS 10 NUTS WITH CLASS 10.9 CAPSCREWS. 

_J 

<( 
I I z 
I I -

<.!' 
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SHOP PRACTICE 33-00109 
APPRV ANF FASTENERS 

FREIGHTLINER CORPORATION SHEET 
DATE 06/07/B5 

PORTLAND OREGON 5 OF 12 

5. MOUNTING TUBING CLIPS WITH CAPSCREWS SERVING OTHER PURPOSES 
I CAPSCREWS USED TO RETAIN GASKETEO COVERS ARE FREQUENTLY FOUND TO BE A 
I CONVENIENT MEANS FOR MOUNTING TUBING CLIPS OR OTHER (SMALL) COMPONENTS. 

i IF SUCH USE IS TO BE MADE OF THEM. CERTAIN PRECAUTIONS MUST BE TAKEN TO 
ASSURE THAT THE RESULTS WILL BE SATISFACTORY. 

A. MAKE SURE THE MOUNTING TAB UNDER THE CAPSCREW HEAD IS NOT OF SUCH 
SOFT MATERIAL THAT THE SCREW WILL LOOSEN UNDER VIBRATION. 

B. MAKE SURE THE CAPSCREW IS LONG ENOUGH FOR THE ADDED GRIP AND. IF A 
LONGER SCREW IS USED. THAT THE NEW CAPSCREW IS NOT SO LONG AS TO CAUSE 

' 

. INTERFERENCE AT THE TIP . 

c. MAKE SURE THAT A SEAL FUNCTION IS NOT LOST BY THE ADDITION OF THE 
NEW COMPONENT. 

D. AVOID MOUNTING ADDITIONAL PARTS UNDER CAPSCREWS USED FOR PURPOSES 
I SUCH AS SEALING OIL SUMPS. OR PERFORMING OTHER VITAL FUNCTIONS. 

I THE FOLLOWING LOCATIONS ARE NOT TO BE USED FOR MOUNTING TUBING CLIPS OR 
I ANY OTHER COMPONENT WITHOUT~CIFIC APPROVAL FROM ENGINEERING. I 

I 
A. LOWER PLATE OF STEERING GEAR HOUSING·. 
B. SIDE PLATE OF STEERING GEAR HOUSING BELOW THE LUBRICANT LEVEL. 

I ·I 
c. TOP OR BOTTOM PLATES ON THE RADIATOR. 
D. COMPRESSOR HEAD BOLTS. 

I I 
6. EXTENSION OF BOLT THROUGH NUT 

A MINIMUM OF I 1/2 THREADS AND A MAXIMUM OF 5/8 INCH (15MMJ OF THREADED 
BOLT SHOULD EXTEND THROUGH A NUT WHEN IT HAS BEEN PROPERLY TIGHTENED. 
THIS PERTAINS TO BOLTS 4 INCHES (IOOMMJ IN LENGTH AND SHORTER. 

FOR BOLTS OVER 4 INCHES (IOOMMJ IN LENGTH, A MINIMUM OF I 1/2 THREADS AND 
A MAXIMUM OF 3/4 INCH (19MMJ OF THREADED BOLT IS ALLOWABLE. 

ANY DEVIATION MUST BE INDIVIDUALLY APPROVED BY ENGINEERING. 

7. LOCKWASHER - FLATWASHER COMBINATION 

A FLATWASHER TOGETHER WITH A LOCKWASHER AS A PAIR TEND TO DEFEAT 
EACH OTHER'S PURPOSE AND WILL NOT BE USED. 

___.J 

I <:( I 
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DRAWN ERK TITLE ITEM NUMBER 
SHOP PRACTICE 33-00109 

APPRV ANF FASTENERS 

FREIGHTLINER CORPORATION SHEET ) DATE 06/07/85 
PORTLAND OREGON 6 OF 12 

8. STUDS 
I 

STUDS ARE LOCKED INTO THE BASE STRUCTURE WITH INTERFERENCE FIT THREADS, 
I 

I SHOULDERING, OR BY SOME AUXILIARY LOCKING DEVICE SUCH AS THREAD LOCK I 
COMPOUND (LOCTITEl 48-00094-131. STUDS MAY BE USED AS RECEIVED 
(SLIGHTLY OILED). 

9. NUTS ON STUDS 
FREE SPINNING NUTS ARE TO BE USED TO RETAIN COMPONENTS MOUNTED ON STUDS 
AND LOCKED BY HELICAL SPRING LOCK WASHERS (SPLIT WASHERS) OR INTERNAL 
TOOTH LOCK WASHERS. LOCK NUTS ARE TO BE AVOIDED BECAUSE THEY TEND 
TO LOOSEN THE STUDS ON REMOVAL. DO NOT USE PLAIN WASHERS. 

10. LOCK WASHERS 

LOCK WASHERS (SPLIT OR TOOTHED) ARE NOT TO BE USED NEXT TO ALUMINUM 
SURFACES. (EXCEPT WHEN USED TO PROVIDE A GOOD ELECTRICAL GROUND) 

I I . TAPPING SCREWS TYPE 

TYPE AB TAPPING SCREWS ARE PREFERRED ~- AB 
FOR USE. 

TYPE B TAPPING SCREWS: ARE' TO BE ·. · 
1\\\U\~l I I 

-;· 

1 USED WHEN A BLUNT END IS REQUIRED. B ) 
I I 

12. STARTING THREADS . 

FASTENERS MUST BE STARTED BY HAND IN ALUMINUM OR IN PLASTIC PARTS 
WITH THREADED HOLES TO ENSURE STRAIGHT STARTING AND TO PREVENT 
DAMAGED THREADS. TORQUE IN ACCORDANCE WITH ENGINEERING DRAWING .. . . 

SPECIFICATION. 

13. FASTENING CHROME PLATED ALUMINUM PARTS 

WHEN FASTENING CHROME PLATED ALUMINUM PARTS. CARE MUST BE TAKEN NOT TO 
TORQUE THE FASTENERS TO SUCH AN EXTENT THAT DAMAGE TO,THE PLATING RESULTS. 

--1 
-=::::z: 

I I 
.:;;:::: -

I I 
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14. WELD STUDS 

15. 

WELD STUDS MAY BE APPLIED TO THE WEB PORTION OF STEEL FRAME RAILS OR LINERS 
FOR WIRING OR TUBING CLIP ATTACHMENT IN LIEU OF DRILLING FOR BOLTS, PROVIDING 
THAT NO STUD IS LOCATED IN THE FLANGE RADIUS, ON THE FLANGE SURFACE OR ON 
THE EDGE OF THE FLANGE AND A I 1/2" (37MM) EDGE DIMENSION IS MAINTAINED. 

-;-[f J--
1 1/2" 
(37 MMl 

NO WELD STUDS 
IN THIS AREA OF TOP 
AND BOTTOM FLANGES. 

IN ADDITION, WELD STUDS ARE NOT TO BE APPLIED TD FRAME MOUNTED COMPONENTS 
SUCH AS STEERING GEARS AND LINKAGE, ENGINES, SUSPENSION PARTS, ETC. 

SELF LOCKING NUTS ARE TO BE USED ON WELD STUDS. 

DO NOT WELD WITHOUT REMOVING ALL ELECTRONIC COMPONENTS FROM 
THE ELECTRICAL SYSTEM. 

HIGH STRENGTH LOCKING COMPOUND FOR FASTENERS <¢1" (25MMl AND LARGER) 
I. CLEAN MALE AND FEMALE THREADS OF FASTENER FREE OF ALL DIRT, OIL, OR 

OTHER FOREIGN MATERIAL. IF PART% ARE CONTAMINATED, USE STODDARD SOLVENT 
FOR .CLEANING. LET AIR DRY FOR TEN MINUTES. BE SURE SOLVENT IS COMPLETELY 
GONE. BEFORE ADHESIVE IS APPLIED. 

2 . APPLICATION 
LOCKING COMPOUND MUST BE DISPENSED FROM THE CONTAINER TO A SMALL DISH OR 
PAPER CUP. APPLY COMPOUND TO THREADS WITH PLASTIC BRUSH (METAL BRUSH WILL 
CONTAMINATE COMPOUND) TO ENTIRE CIRCUMFERENCE OF THREE TO FOUR THREADS 
THAT WILL BE COVERED BY NUT AT FINAL POSITION. BE SURE ENOUGH COMPOUND 
IS APPLIED TO FILL INSIDE OF NUT THI'lEADS WITH A SLIGHT EXCESS. 
READJUSTMENT OF NUT POSITION IS NOT POSSIBLE AFTER ASSEMBLY IS COMPLETED. 

3. SAFETY PRECAUTIONS 
NORMAL PRECAUTIONS SHOULD BE TAKEN TO FOLLOW DETAILED INSTRUCTIONS ON 
LOCKING COMPOUND CONTAINER. 

4. DISASSEMBLY OF BONDED FASTENER MUST BE DONE WHILE HOT. BOND LINE 
SHOULD BE HEATED TO 204"C (400•FJ TO BE ABLE TO REMOVE FASTENER WITH 
REDUCED TORQUE. 

CAUTION, 
IF ANY COMPONENTS ARE DAMAGED BY OVERHEATING. 
DO NOT REUSE FASTENERS. 

THEY MUST BE REPLACED. 

~ 5. APPROVED SOLVENT AND LOCKING COMPOUND 
---- I SHOP SOLVENT - STODDARD SOLVENT 
~ j LOCKING COMPOUND- 48-00094-121 (LOCTITE 277) 

cr:. 
0 
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I 16' SOLID RIVET HOLE SIZE SELECTION I 
I THE FOLLOWING HOLE SIZES ARE RECOMMENDED FOR THE BEST STRENGTH OF A BUCKED I RIVETED JOINT. 

NOMINAL RIVET DIA. l/8 CINCHES) 5/32 3/16 1/4 5/16 3/8 7/16 

HCLE DIAMETER '129 .159 '194 .257 .323 .391 .453 CINCHES) 

CORRESPONDING 30 21 10 F p 25/64 29/64 DRILL SIZE 

17' BOLT TORQUE 

IN ATTAINING SPECIFIED TORQUE VALUES. THE READING SHOULD BE TAKEN FROM THE 
NUT END OF THE ASSEMBLY; I.E., THE TIGHTENING PROCESS WHILE THE NUT IS TURNED. 

PARTS SHALL BE .IN CONTACT (WITH NO GAP) BEFORE FINAL.TORQUE APPLICATION. 

\ 

18' COUNTERSUNK BOLTs· ) 
I 

... 
I 

. :: IN THE ABSENCE. OF SPECIFIC TORQUING INFORMATION, TORQUE VALUES FOR 
I ' CORRESPONDING SIZE AND GRADE .. OF .REGULAR CAP SCREWS ARE APPROPRIATE. I 

19. SPOTFACE AREAS 

WHEN MOUNTING BRACKETS, BRACES, AND OTHER PARTS AT RECESSED SPOTFACED 
HOLES, BE SURE TO FILL ANY POSSIBLE GAPS WITH SUFFICIENT FLAT WASHERS TO 
PREVENT INTERFERENCE AT POINTS OUTSIDE THE SPOTFACED AREA. (SEE SKETCH) 

I I I 
L 

I • I I 

I 
FLAT WASHERS - II II --...... SPOTFACE . > 

II:::..:::JI 
~ 

_, 
<( 

I I ..CJ 
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DRAWN ERK TITLE ITEM NUMBER 
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APPRV ANF FASTENERS 

DATE FREIGHTLINER CORPORATION SHEET 
06/07/85 

PORTLAND OREGON 9 OF 12 

20. INCH FASTENER' ZINC PLATED CAPSCREW W/ZINC PLATED WASHERS 
AND CADMIUM PLATED AND WAX COATED LOCKNUTS 

I t;;r<A U!:. 0 

I 
BOLT 

TORQUE (FT/LBl TORQUE (N.Ml SIZE LOAO (LBJ• MIN TARGET MAX LOAD (N)• MIN TARGET MAX 
1/4-20 2,298 6 7 8 10,227 9 10 II 
1/4-28 2,630 7 8 9 11,705 10 II 12 

5/16-18 3,786 13 15 17 16,849 18 20 22 
5/16-24 4,191 14 I& 18 18,652 20 22 25 

3/8-16 5,600 23 26 29 24,922 31 36 40 
3/8-24 6,344 26 30 ;33 28,233 36 40 45 

7/16-14 7,680 37 42 47 . ·. 34,179 50 57 64 
7/16-20 8,576 41 47 53 38,167 56 64 71 

1/2-13 10,252 57 04 72 45,625 77 87 98 
1/2-20 11.553 .64 72 81 51,415 86 98 109 

9/16-12 13,150 82 92 103 58,523 Ill 125 140 
9/16-18 14,667 91 103 115 65,274 123 138 156 

5/8-11 16,329 113 128 143 72,670 153 173 193 
5/8-18 18,496 128 145 162 82,314 173 196 219 
3/4-10 24,131 200 226 253 107,392 271 307 343 
3/4-16 26,949 223 253 282 119,933 302 343 383 
7/8- 9 33,380 322 365 408 148,554 437 495 553 
7/8-14 36,775 355 402 450. 163,663 481 545 609 

.I PHOSPHATE AND OIL CAPSCREWS W/ ZINC PLATED HARDENED 
WASHERS AND CADMIUM PLATED AND WAX COATED LOCKNUTS 

I GRADE 8 & 8.2 BOLT 
TORQUE (FT/LBl TORQUE (N .Ml · SIZE LOAD (LBl• MIN TARGET MAX LOAD (NJ• MIN TARGET MAX 

1/4-20 3,244 7 8 9 14,430 10 II 12 
1/4-28 3,713 8 9 10 16,516 II 12 13 

5/16-18 5,345 14 16 18 23,775 19 22 25 
5/16-24 5,916 15 17 20 26,315 21 24 27 

3/8-16 7,905 25 28 31 35,163 34 38 42 
3/8-24 8,956 28 32 35 39,838 38 43 48 

7/16-14 10,843 40 45 50 48,232 54 61 68 
7/16-20 12,107 44 50 56 53,854 60 68 76 

1/2-13 14,474 60 68 76 64,383 81 92 103 
1/2-20 16,310 68 77 86 72,550 92 104 117 

9/16-12 18,564 86 98 109 82,576 117 133 148 
9/16-18 20,706 97 110 123 92,104 132 149 167 

5/8-11 23,052 120 136 152 102,540 163 184 206 
5/8-18 26,112 134 154 172 116,151 182 209 233 
3/4-10 34,068 213 241 269 151 ,542 289 327 365 
3/4-16 38,046 237 269 301 169,237 321 365 408 

_j 7/8- 9 47,124 342 388 434 209,618 464 526 588 

~ 
'7/8-14 51,918 ;)77 427 477 230,942 511 579 647 

I - 8 61,812 514 582 650 274,953 696 789 881 
2 I -12 67,626 562 637 712 300,815 761 863 965 

I - I 
I -14 69,258 575 652 729 308,074 779 883 988 

CD - I • CLAMP LOAD • TARGET TORQUE 

I 
0::: CHG JOB/RLSE NC DATE BY REVISION 
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21. INCH FASTENER, FLANGE HEAD, PLATED OR .LUBRICATED THREAD 

I BOLT GRA DE 5 I 
I SIZE TORQUE (FT/LBl TORQUE N.MJ I LOAD (LBl• MIN TARGET MAX LOAD (Nl• MIN TARGET MAil 

1/4-20 2,025 5 6 7 9,007 7 8 9 
1/4-28 2.325 5 7 9 10.342 7 9 12 

5/16-18 3,340 10 13 16 14,856 14 18 22 
5/16-24 3,675 II 14 17 16,346 15 19 23 
3/8-16 4,960 18 23 28 22,018 24 31 38 
3/8-24 5,590 20 25 30 24,864 27 34 41 

.. 
7/16-14 6.790 25 35 45 30.202 34 47 61 
7/16-20 7,575 30 40 50 33,694 41 54 68 

1/2-13 9.075 46 56 65 40,366 61 76 88 
1/2-20 10,200 50 65 80 45,370 68 88 108 

9/16-12 II ,626 66 80 95 51 ,708 88 108 129 
9/16-18 12.976 70 90 110 67,713 96 122 149 

6/8-11 14,400 90 110 130 64,051 122 149 176 
6/8-18 16,360 105 130 166 72.725 142 176 210 
3/4-10 21 ,300 160 200 240 94,742 217 271 325 
3/4-16 23,775 180 220 260 105,751 244 298 353 
7/8- ·9 29,475 260 320 380 131 ,105 353 434 515 
7/8-1~ . 32,475 280 350 . 420 144,449 380 475 569 \ ,_ . / 

I L 
I BOLT,. GRADE 8 (\, 8.::> 

I SIZE ... TuROUE tFT/lB TORQUE (N.Ml 
LOAD (LB) • MIN TARGET MAX LOAD (Nl• MIN TARGET MAX 

1/4-20 3,230 9 10 II 14,367 12 14 16 
1/4-28 3,700 II 12 13 16,458 14 16 18 

6/16-18 5,360 19 21 24 23.841 25 28 32 
5/16-24 5,900 20 23 <ID 26,243 28 31 36 
3/8-16 7,900 ~ 37 35.139 46 50 56 
3/8-24 8,900 42 47 39,587 50 57 64 

7/16-14 10,900 53 60 67 48,483 72 81 91 
7/16-20 12,000 58 66 74 53,376 79 89 100 

1/2-13 14,500 80 91 102 64,496 108 123 138 
1/2-20 16,300 90 102 114 72,502 122 138 155 

9/16-12 18,500 115 130 145 82,288 156 176 197 
9/16-18 20,700 129 146 163 92,074 175 198 221 

5/8-11 23,000 159 180 201 102.304 216 244 273 
5/8-18 26,100 180 204 228 116,093 244 277 309 
3/4-10 34,100 282 320 358 151,677 382 434 485 
3/4-16 38.100 315 357 399 169,469 427 484 541 
718- 9 47,100 454 515 575 209,501 616 698 780 
7/8-14 51,900 501 568 635 230,851 679 770 861 

I • CLAMP LOAD f TARGET TORQUE I --
I I (0 
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APPRV ANF FASTENERS 

DATE FREIGHTLINER CORPORATION SHEET 
06/07/85 

PORTLAND OREGON II OF 12 
i 22. METRIC FASTENER, PHOSPHATE AND OIL CAPSCREWS W/ZINC PLATED WASHERS i 

I 
AND CADMIUM PLATED AND WAX COATED LOCKNUTS 

i 
I I CLA:: ~ ts.ts I BOLT 

SIZE LOAD • TORQUE (FT/LBS) LOAD • TORQUE (N.Ml 

I LBS MIN TARGET MAX NEWTONS MIN TARGET MAX 

I 
MG 2,227 4 5 6 9,909 6 7 8 
M8 4,055 II 12 13 18,044 14 16 18 
M8XI 4,343 12 13 14 19,326 16 18 20 
MIO 6,425 21 24 27 28,594 29 32 36 
MIOXI.25 7.145 23 27 30 31,799 32 36 40 

M12 9,339 37 42 47 41,560 50 56 63 
MI2XI .5 9,759 38 43 51 43,433 5.2 59 66 
Ml4 12,739 58 55 74 56,695 79 90 100 
MI4XI .5 13.847 54 72 80 61,625 85 98 109 
MIG 17,392 91 103 115 77,401 124 140 156 
MIGXI .5 18.500 97 110 123 82,331 131 149 166 

MIS 21,861 130 147 164 97,920 176 199 223 
MI8XI .5 24,753 146 165 185 110,160 198 224 250 
M20 28,076 184 208 233 124,950 249 282 316 
M20XI .5 31,170 204 231 259 138,720 277 314 350 
M22 34,723 250 283 317' 154,530 339 384 429 
M22XI .5 38,161 275 315 348 169,830 373 422 472 

I I M24 40,453 318 360 403 180,030 431 488 546 
I 1 M24X2 44,005. 346 392 438 195.840 469. 531 594 

M27 52,600 465 527 589 234.090 630 714 798 
M27X2 56,840 503 569 636 252,960 681 772 863 
M30 64,289 631 715 799 286,110 856 970 1,084 
M30X2 71.165 699 792 885 316.710 947 I ,074 1,200 

• CCAMP LOAo· • TARGET TORQUE 

I 
_J 

<:( 
I 2 I 
I - I (_!) 

CHG JOB/RLSE NC DATE BY REVISION -cc: F PA2024-5E 12/20/90 ERK REVISED AND REDRAWN 

0 
. 

-- --



-- --

DRAWN ERK TITLE ITEM NUMBER 
SHOP PRACTICE 33-00109 

APPRV ANF FASTENERS 
) FREIGHTLINER CORPORATION SHEET 

DATE 06/07/85 
PORTLAND OREGON 12 OF 12 

22. METRIC FASTENER, PHOSPHATE AND OIL CAPSCREWS W/ZINC PLATED HARDENED 

I 
WASHERS AND CADMIUM PLATED. WAX COATED LOCKNUTS (CONT.) 

I 
I BOLT CLASS 10.9 I 

SIZE LOAD • TORQUE (FT/LBSl LUAU • TORQUE N.M 
LBS MIN TARGET MAX NEWTONS MIN TARGET MAX 

M6 3,186 6 7 8 14,181 9 10 II 
M8 5,802 15 17 19 25,821 21 23 26 
M8XI 6,214 16 18 21 27,656 22 25 28 
MIO 9,195 30 34 38 40,919 41 46 52 
MIOXI .25 10,225 33 38 42 45,505 45 51 58 

Ml2 13,364 53 60 67 59,474 72 81 90 
MI2XI .5 13,966 55 62 70 62,155 74 84 94 
Ml4 18,231 84 95 106 81,133 113 128 143 
MI4XI .5 19,816 91 103 115 88. 188 123 140 156 
Ml6 24,889 130 148 165 110,764 177 200 224 
M16XI .5 26,474 139 157 176 117,819 188 213 238 

MIS 30,437 179 203 227 135.456 243 276 308 
MI8XI .5 34,242 202 229 256 152,388 273 310 346 
M20 38,839 255. 288 322 172,848 346 391 437 
M20Xf .5 43,119 282 320 358 191 ,896 383 434 485 
M22 48,033 346 392 438 213.767 469 531 594 

I 
M22XI .5 52,789: 380 431 482 234,932. 515 .. 584 653 

I ) 

I M24 55,960. 440. 498 557 249,042. 596 675 755 I M24X2 60,874. 478 542 606 270,912 648 735 821 
M27 72,764 ·. 643 729 815 323,825 872 988 1104 
M27X2 78,629 695 788 880 349,928 942 I ,068 I ,193 
M30 88,933 873 990 1,106 395,786 I ,184 I ,342 1,500 
M30X2 98,445 967 1,096 I ,22_4 438.116 1,311 I ,485 1,660 

• CLAMP LOAD ~ TARGET TORQUE 

.. ~ 

I I··~ 
2:.: 

~~~~~~~~~------------~~~--------~1 ~ 
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.. 

Pull-back spring installations are usally very simple and ~asy, but a few 
quite critical fundamentals must be observed if they a~ to be long-lived 
and troublefree: ·· 

1. The spring at installation must be free of nicks and other damage, 
especially at the anchor loops. Especial care must be taken not to 
inflict such damage with any installation tool used. (For example, 
use a hook instead of sharply serrated pliers or vice-grips to pull into 
place.) 

2. Provide smooth, round means of anchorage if possible. If not possible, 
be sure that the sharp-edge support is not as hard or harder than the 
spring and, on the other hand, that its hardness and size or edge distance 
are sufficient that rapid failure due to wear of the support will not 
result. 

3. Position anchorages so that in all possible operating positions, the 
spring ends are not forced into a bind, but are free to accommodate to 
the motion. 

4. Position anchorages so as to minimize unwanted rubbing of the coils 
against other parts, both to protect the spring and the part rubbed. 

5. Avoid stretching the spring so much it won't return to its original 
length when released. Doing so will impair its ability to perform the 
job for which it was designed. 

Form E-45 A 
REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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1. TYPE SELECTl C'N BY FASTEN!:R DIM'ETER 

P... 1 . 00" and sma 11 er - Loct i te #271 

!3. 0ver 1.00" - Loctite #277 

2. P~ECAUTI ONS 

33-00111 

Note and follow the detailed instructions furnished with the adhesive. 

3. PR!''Ef: 

Loctite Loquil Primer "T" #747 

4. SOLVENT 

Loctite #755 

5. ~PPLI C.I\TI ON PROCEDI.'P.E 
(Ste~s C, D, & F apply only if priminq is used or specified.) 

fl.. Threads must be clean and free of dirt, oil, and other forei~n material. 

E.. If contaminated, clean with an approved safety solvent or Stoddard 
solvent. Wipe off the excess with a clean cloth. 

C. Prime the mating areas witr ~rimer or activator. 

D. Let dry one to ten minutes. 

E. Annly adhesive for the entire circumference of? or 3 threads. Ensure 
that the thread valleys are fillect and that the adhesive ¥i11ed are 
engaged after assembly. 

F. Assembly must be completed within 5 minutes of apolication. If not, 
repeat the above steps. 

6. DISASSP':8LY OR P.EADJ~ST~1ENT of a bonded fastener is possible by heating 
the bond line to 400 F and loosen the fastener with reduced torque. Parts 
damaged by over heating must be discarded. 

7. REUSE OF FASTENERS is permissable by brushing off old material from both 
male and female threads and repeating the above steps. 

E-45A (10/77) 
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LABEL AND DECAL APPLICATION ~=-:~- ~ t+>-++-·- ·-·-·-
The following rules should be observed to 
and decals. 

assure ;pi:ope.r bo11ding 
:-+--- -·· '7" 

of labels 

a. Make certain the surface to which the label or decal is to be attached 
is free from contaiminates such as grease, oil and dirt. The surface 
can be cleaned with primer reducer or similar thinner if the surface 
is UNPAINTED METAL. Alcohol can be used for other surfaces if 
required. The surface must also be dry. 

b. The temperature should be 65 °F or above for good bonding of labels 
and decals. If temperature drops below 65°F the adhesive of the label 
or decal can be sprayed with Acta. (Manufactured by Gem Nameplate of 
Seattle Wash. and purchased from Masterscreen Portland OR) This should 
only be done when absolutely necessary and temperatures should not be 
below 50°F . 

Fotm E-<15 A 
REPORT EREORS & CHANGES TO CORPORATE ENGINEERING 
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laued 

33-00113 

Page 1 of 6 

.J3*A078-66 

A. AREAS/ITEMS NOT TO BE PAINTED 

..... (10/771 

The following items are to be masked adequately for protection against 
indirect and direct paint spray. If painting is specifically required, 
it will be noted on the chassis specification sheet and/or the paint 
chart. 

00 GROUP 

1. Chromed, polished or anodized surfaces 
2. Protective boots 
3. Plastic parts 
4. Instruction decals and labels 

03 GROUP - AIR INTAKE & FUEL 

1. Rubber air intake elbows and hoses 
2. Fuel tank- check paint chart when painted per customer request 
3. Band to band fuel tank steps (Ref: 33-03105) 
4. Fuel tank cap and filler neck threads. 

OS GROUP - COOLING 

1. Contacting edges of shtter vanes 
2. Finned fan hubs 

06 GROUP - ELECTRICAL 

1. Battery box cover - check paint chart when painted per customer 
request. 

07 GROUP - TRANSMISSION 

1. Sliding shafts in shift box and dome(s) 
2. Back-up lamp switch terminals 
3. Oil seal at driveline yoke 

10 & 11 GROUPS - AXLES 

1. Wheel mounting surface of the hub 
2. Exposed wheel stud threads 
3. Disc brake pins - See 10 & 11 GROUP 
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Compiled F. FREER SHOP PRACTICE 

App101ed t).l<. PAINTING AND PRIMING 33-00113 ..... 6 ":./I fc,;b Page 2 of 6 ...... IO/ts/88 ateLtr8 ~~TION P*A078-66 

A. AREAS NOT TO BE PAINTED (CONT.) 

12 GROUP - BRAKE CONTROLS 

1. Finned air tanks. 
2. Brakeline filters or air dryers. 
3. Safety Valve. 

13 GROUP - WHEELS 

1. Spoke wheel rim mounting surfaces. 
2. Spoke wheel rims and spacers - check the paint chart. 

14 GROUP - STEERING 

1. Steering column slip shaft. 

16 GROUP - SUSPENSION 

1. Rubber portion of FAS air bags. 

18 & 22 GROUPS - CAB & ACCESSORIES 

1. Glass, including instrument windows. 
2. Weatherstripping. 
3. COE under door step tread and grip strip. 
4. Window sill, door lock button and window stop blocks. 

NOTE: These parts are not to be solvent or etch washed ~ are 
they to go through the dry oven. 

5. Cab ladder step. 
6. Door check arms. 

NOTE: These parts are to be installed after paint in the as
received black primer finish. Temporary 180 degree check 
arms may be installed in all the pre-paint cabs to prevent 
paint scratches due to unchecked door swing. 

7. Convex mirrors- These will be stainless or (vendor painted) black. 
8. ALUMINUM QUARTER FENDERS either polished or unpolished. All 

chromed and stainless steel. 
9. License plate brackets mounted under unpainted or bright bumpers. 

10. Oil check door spring. 
11. Exterior grabhandles in COE frontal air opening. 

) 

) 
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B. AREAS/ITEMS TO BE PAINTED 

1. Steel piece parts, excepting those that require welding to complete 
assembly, are to be primed per 49-00023 or zinc plated with supple-
mentary chromate or phosphate treatment (49-5-201 or 49-5-301) before 
shipment or storage. 

2. OEM Engine parts that are modified by welding, drilling, etc. are to 
be re-painted the appropriate engine color. 

ENGINE COLOR PAINT NUMBER 

CUMMINS BEIGE DUP/93-57726 
SWP/G74HC20 

CATERPILLAR HIGHWAY DUP/1081-43113 
YELLOW DUP/93-421 

ODE ALPINE DUP/93-73978 
GREEN S\IVQ21G070 

ALUM. PRIME. DDE/5149633 
METALLIC GRAY DDE/5149634 
GOLD DDE/5149635 

SILVER DDE/5149996 

3. GRILLE BACKGROUND 

The unpainted parts that are visible through the grille, are to be painted 
flat black, such parts are typically: 

lh A/C condenser· mount'ing braCkets. i 

B. Wind baffle attachment strips. 
c. Radiator side channel (front edge only). 

l 4. HEAT RESISTANT ALUMINUM PAINT 

The following brands of heat resistant paints are approved: 

MANUFACTURER NUMBER TEMPERATURE up 

RUSTOLEUM RST/4115 400-500 * Must be clean 
RST/4215 800 metal & baked @ 
RST/4315 1200 * 450°F for 45 min. 

DUPONT 800 . 

EAC.S28 
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PAINTING & PRIMING ' ... 33-00113 

Page 4 of 6 

P* INDEX 

c. FIBERGLASS H_OO~S - The following areas only under the hood are to be paint
ed the major body color: 

1. Front of hood, back 5". 

2. Rear of hood, forward 4.5". 

3. Wheel wells including the outboard side of the wheel well skirts. 

E ... A (10/77) 
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P*Ao78-66 

D. STRIPES & PAINT BREAKS 

Unless specified otherwise on the paint chart, the door jambs and 
frames are to be painted as follows: 

1. All stripes 8" and less will terminate against the door frame 
as shown. The door frame or jamb will be painted the field 
(majority) color. 

2. All color breaks and stripes over 8" will carry thru the frame 
or jamb as shown. 
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33-00113 

...... Page 6 of 6 

Rewilld P*A078-66 

E. CAB SIDE EXTENDERS 

Unless specified otherwise on the paint chart, the extenders are to be 
painted to match the cab with the following qualifications: 

1. Cab paint designs with horizontal or diagonal lines leadin9 to the cab 
side extenders will be continued to the extenders. 

2. Cab paint designs which normally continue on to the back of the cab 
·will not extend on to the back of the cab with cab side extenders. 

F. HOOD TO COl<!. PAINT STRIPE ALIGNMENT 

1. All stripes that extend from the hood onto the cab will not exceed 1/4" 
maximum total vertical misalignment. 

E-4SA (10177) 
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ANTI-CORROSION 

COMPOUNDS 

SECTION NUMBER 
33-00115 

ISSUE DATE 10/23/65 

REV DATE 12/17/90 
PAGE 

I OF I 

CHG LTR L FREIGHTLINER CORPORATION 
PORTLAND. OREGON P8332G-OI 

DISSIMILAR METALS: 

WHENEVER PARTS CONSISTING OF DIFFERENT METALS ARE FASTENED TOGETHER, AND 
THERE IS ANY POSSIBILITY OF MOISTURE GETTING BETWEEN THEM, A CONDITION OF 
POSSIBLY SEVERE ELECTROLYTIC CORROSION EXISTS. IN ORDER TO PREVENT THIS 
AS MUCH AS POSSIBLE. AN INSULATING COMPOUND IS APPLIED TO THE CONTACT AREA 
BETWEEN THE PIECES. THE AREA MUST BE THOROUGHLY COATED, SO THAT NO 
POSSIBLE POCKETS OF MOISTURE MAY BE FORMED. 

THE FOLLOWING IS A LIS1 OF TYPICAL PLACES IN WHICH AN ANTI-CORROSION 
COMPOUND SHOULD BE USED, 

- BETWEEN ALL CASTINGS, WHETHER ALUMINUM, MAGNESIUM, OR STEEL, AND THE 
FRAME RAIL. 

- BENEATH ALL STEEL PARTS FASTENED TO THE CAB EXTERIOR PRIOR TO PAINT 
(EXTERIOR DEFINED AS ANY LOCATION OUTSIDE OF THE CAB DOOR WEATHER SEAL) . 
THIS WOULD APPLY TO ALL STEEL PARTS WHETHER STAINLESS OR PLATED. 

- BETWEEN THE STEEL BACK OF CAB REINFORCEMENT AND THE BACK SKIN. 
- BETWEEN UPPER EXHAUST BRACKET AND CAB SKIN. 
-BETWEEN THE ROUGH-SERVICE STEEL CAB ANGLE REINFORCEMENT TO THE DECK, 

AND THE STEEL HAT-SECTION REINFORCING THE BACK OF THE CAB. 
-BETWEEN DOOR HINGE/POST AND BETWEEN DOOR HINGE/DOOR POST. 
- BETWEEN THE SHIFTER BRACKET AND THE TUNNEL SIDE. 
- BETWEEN THE DOUBLER PLATE AND THE TUNNEL SIDE. 
- BETWEEN THE FRAME INSERT AND THE FRAME RAIL. 

DO NOT USE AS A WEATHER SEAL FOR A RIVETED SEAM IN THE SAME METAL. AS FOR 
EXAMPLE, AT THE CAB OUTER ROOF BOW, OR CAB INTERIOR. 
DO NOT USE ON MATING FLANGES, SUCH AS BETWEEN ENGINE FLYWHEEL HOUSING AND 
TRANSMISSION BELL HOUSING . 

ACCEPTABLE COMPOUNDS: 

TRUCK PLANTS, 

MT HOLLY 48-00094-530 OR 48-00094-531. 
PORTLAND & BURNABY 48-001 19-000 OR 48-00094-520 

PARTS PLANTS, 

48-00094-520 
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For111 E- 415 A 

RELIEF CUT-OUTS IN STRESSED PARTS f·-
t 

A modified stock part can often get around the need ~or a specially designed 
one, but the resulting structure must be carefully checked to be sure it is 
adequate for the intended use. In general, any such '·modification must be 
referred to Engineering for review. 

Some possible modifications that can be used, with Engineering approval, are 
as follows: 

1. Bevel (or Round) 

A corner can frequently be 
clearance. (See Figure). 
is preferred. 

beveled or rounded off to provide a needed 
When a bevel cut is used, a 45° cut-off angle 

When a convex radius is used, it should be shaped for pleasing appearance 
as.well as adequate (but not excessive) clearance. Special care should 
be taken that no notches or undercuts impair either the structural 
strength or appearance. 

2. Re-entrant cuts 

Avoid re-entrant cuts 
when possible, but 
when necessary, use 
a suitably large 

.. ......... _________ j 

~I:ti!!IN _AllEQU~'l'!i:: 
\EDGE DISTANCE 

RADIUS OPTIONAL FOR 
IMPROVED APPEARA,NCE 

' ' 

.DRILL FOR 
.CORNER RADIUS radius at the inner 

corner. Good practice 
is to drill a generous 
size hole and then cut 
carefully tangent to its 
sides. Leave no rough 
nor abruptly offset ·-------
surfaces and break all sharp edges. 

' I 
I 
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(Continued) 
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RELIEF CUT-OUTS IN STRESSED PARTS (Continued) 

2. Grinding, if done, should always have the microscopic scratches run 
parallel to the stresses and not crosswise to them. 

3. Clearance and access holes 

When a hole must be made in a part for clearance or access, it is 
preferable that it be a through hole (not a blind hole), and that it be 
large enough to provide easy clearance without imposing tight tolerances 
of location or adjustment for assembly. Althougq it usually affects 
Atructure less than an external cut,, a hole must be considered for its 
effect on needed structural strength and stiffness. Break all sharp 
edges • 

,, 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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SHOP PRACTICE 
SHIP LOOSE PARTS ON GLIDERS 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-00120 

All parts supplied with gliders that are not securely faste11ed in the normal 
manner are to be shipped as follows: 

1. A PARTS BOX is to be banded on top of the frame behind the cab. All loose 
parts that fit inside the box are to be placed therein. 

2. AIR CLEANERS are to be sealed against water. On 'Engine Mounted' cleaner 
installations, the cleaner is to be banded to a wooden frame and then to 
the frame under the cab tunnel. 

3. SNORKEL TUBES are to be sealed at both ends and wrapped in cardboard and 
secured in the sleeper bunk with the bunk straps. If the cab is a non
sleeper, the tube is to be banded onto the top of the parts box. 

4. BATTERY BOX COVER is to be installed and banded to the battery box frame 
or placed in the parts box. 
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RniMd ll -b -2 7 CheLtrG; FRE~~TION 

1. All burrs in excess of .003" (.08nun) nominal thickness shal- not exceed .010" 
(. 25nun) high. Burrs and the edges of burrs less than • 003" (. 08nun) thick · 
generally will not affect function or handling safety and should therefore 
be ignored. 

2. Engineering drawings may stipulate areas of burr removal and must be adhered 
to. 

3. Engineering drawings may also specify burr heights in excess of this. standard 
as requirements allow. 

4. Burrs shall not be included within the dimensional specifications of features 
on engineering drawings (when measuring a par~ measure to the base feature, 
not the top of a burr). 
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I auld 3-25-85 

RtwiHd S-1-~ ChtUr 8FRE~~'OON 
When ferrous and aluminum parts are formed, certain imperfections may occur. The 
purpose of this shop practice page is to define the most common imperfections and 
note their acceptability/rejection. 

1) Burr Cracking: This is the corner cracking that occurs on the outside of the 
material at the edge of the part, often a burr results from shearing. A burr 
crack of less than 10% of the nominal material thickness in either direction 
shall be acceptable. To help control this condition, edges may be chamfered 
up to .25T in bend area. Chamfer must not end abruptly. 

2) Edge Cracking: Edge cracks are the superficial cracks which run radially 
across the edge of part. An edge crack of less than 10% of the material 
thickness in depth shall be acceptable. To help control this condition, 
edges may be chamfered up to .25T in bend area. Chamfer must not end 
abruptly. 

3) Surface Separation: Surface separation appears as longitudinal lines along 
the outside bend surface. These are superficial only and do not show up as 
cracks with dye penetrant. Surface separation shall be acceptable. 

4) Longitudinal Cracking: Longitudinal cracks appear as longitudinal lines 
along the outside bend surface. These are true cracks and show up with dye 
penetrant. Longitudinal cracks are not ac~eptable • 

• lOT 

I!DGE 
CRACKING 

SUP~ACE SEPEFATION AND 
LONGITUDINAL CRACKS 

Specific exceptions to these rules for structural, aesthetic, human factors or 
other reasons are to be noted on the part print. 

Temporary Note: There will be a lapse time until all exceptions can be ident
ified and appropriately noted on part prints. Engineering asks Manufacturing 
assistance in policing parts which, by nature, may require exception notes. 

E41A (10/77) 
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J. LARSON SHOP PRACTICE 
33-00124 

GROUND CLEARANCE REQUIREMPlTS 
l/18/71 

GENERAL 

Refer to Engineering Operations Manual 1010 A 00-115. · 

CLEAPANCES, SPECIFIC 

Components likely to involve interference with the ground because of 
size and mounting variations: 

1. Large diameter fuel tanks - especially SU!nps, fittings, hoses and 
~upports that rna~ extend below the bottom of the tank shell. 

2. Large diameter frame mounted air tanks and associated fittinqs. 

3. Lines and brackets in the brake and fuel systems (these must be 
securely bracketed above the minimum ground cTeara·nc·e) .· 

Engineering must be notified promptly when impaired clearance is 
discovered and simple correction is not readily obtainable. 
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The indicated air pressure source is approved for non-air brake use. Does not 
affect the air.brake :timing requirements. 

TUBE TUBE COLOR IN CAB 

A 

A 

SYSTEM 

AIR THROTTLE 

AIR-0-MATIC 
POWER STEERING 

AXLE SHIFT 
DASH MTD CONTROL 

AIR HORN 

AIR WINDOW 

HEATER WATER 
AIR SHUT OFF 

ENGINE 
SHUTDOWN 

CAT BRAKESAVER 
CONTROL 

VS GOVERNOR 

P, T.O. AIR 

CONTROL 

OIL MIST LUBE -
. 

... 

5TH WHEEL SLIDE 

CONSTANT AIR SOURCE 
SIZE 

CAB CONSTANT AIR 4 
JUNCTION BLOCK 

4 

4 

6 
.. 

4 
' 

4 

4 

4 

4 

. 
4 

4 

4 

4 

E-45 A REPORT ERRORS .& CHANGES TO CORPORATE ENGINEERING 

SUPPLY DELIVERY 

BLUE BLACK 

NATURAL BLACK 

BROWN BLACK 

BLACK 
····· - - ·" 

BLACK 

NATURAL BLACK 

BLUE BLACK 

BLUE BLACK 

NATURAL BLACK 

NATURAL 

NATURAL BLACK 

NATURAL BLACK 

NATURAL BLACK 

-

. 
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TUBE COLOR IN CAB 
SYSTEM CONSTANT AIR SOURCE 

SUPPLY DELIVERY 

TRANSMISSION CAB CONSTANT AIR 4 BROWN BLACK 
DASH MTD VALVE JUNCTION BLOCK 

ALL ENGINE MTD DO NOT USE 

COMPONENTS RED, GREEN, 
REQUIRING YELLOW, WHITE 

• CONSTANT AIR OR ORANGE 

A BLUE~ DELIVER' 

A 
WINDSHIELD 4 NATURAL 

BLACK-EXHAUS1 WIPER-WASHER 

A TAN-RETURN 

~ AIR SEATS 4 BLUE 
4 

A 
OIL PRESSURE . 
GAUGE 

4 TAN 

I 
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TUBE TUBE COLOR IN CAB 

SYSTEM AIR SOURCE SIZE ·suPPLY .. DELIVERY 

.. 

SHUTTERS FWD. FRAME AIR JUNCTION 6 BLACK 
BLOCK PORT 1fo3 

A •A.J!LAC'f!JATSD 6 BLUE 

A (KYS )AIR FILTERS 6 NATURAL 

' 

-

TRANSMISSION SECONDARY AIR RES. 

f 

I ! 6-:- BLUE BLACK 
1 ' • 

c 

AXLE SHIFT SECONDARY AIR RES. 
JUNCTION BLOCK 

IF DASH MTD 
VALVE USE - CAB CONSTANT AIR JCT 

6 BLUE BLACK 

BLOCK 
--

SUSPENSION SECONDARY AIR RES. 
JUNCTION BLOCK 

IF DASH MTD 6 BLUE BLACK 
VALVE USE - CAB CONSTANT AIR JCT 

BLOCK 

Form E:-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING OR!GI!'~AL 
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SYSTEM AIR SOURCE 
TUBE 
SIZE 

AIR TOW HITCH EMERGENCY LINE TP VALVE 6 
TO GLADHAND 

AIR STARTER FITTING IN CENTER OF 10 
SECONDARY RES. AHEAD OF 
CHECK VALVE • 

. 
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33-00501 

The United States and Canadian Federal Governments require that manufacturers 
of motor vehicles install labels on their vehicles certifying that those 
vehicles comply with specific regulations imposed by Federal laws. In addition, 
certain states and provinces have their own labeling requirements. 

The following sections will identify, by product type, the labels to be 
installed and the data to be added. 

Caution: The wording, format, material, color, location and all other details 
of the labels are precisely specified by the respective laws. In all cases, 
the laws provide potentially heavy penalties for manufacturers who fail to 
comply with the required procedures and for that reason, the instructions 
provided below must be followed exactly. 

For the purposes of certification, the Freightliner products are divided into 
broad catagories. 

A. Complete Vehicles 

These are vehicles that are ready for service when they leave the factory 
in that no further equipment need to added to make them functional. Examples 
are: 

1. Tractors with fifth wheels installed. 
2. Trucks with bodies installed. 

B. Chassis-Cab Vehicles 

These are vehicles that require additional equipment to be installed in 
order to be functional. Examples are: 

1. Tractors without fifth wheels. 
2. Trucks without bodies installed. 

C. Service Parts 

Gliders and sales cabs are not considered vehicles but service parts 
and as such, are not required to be certified. 



Compiled B. KOEPKE SHOP PRACTICE 

CERTIFICATION LABELS 33-00510 
Approved B. KOEPKE 

Issued I I -7. "Z·\l 
U.S. TRACTORS, COMPLETE 

PAGE 1 OF 

Re•iM<I FREIGHTUNER CoRPoRATION . 
Ol/14/91 Chg Ltr H PORT1.AN:l. OREGON PA2024-59 

U.S.· Tractors With or Without Fifth Wheel (complete vehicles) 

The above vehicles built in the U.S. factories and intended for use in the 
U.S. will receive the following label: 

Label - 24-00273-030, complete vehicle. 
Location - D22-21279, LH door frame. 

1 

The blanks on the label will be filled in by the computer as part of the 
A24-00273-000 Label Assy. The 24-00273-030 is to be seperated and installed 
per the location diagram shown above. Cover labels on door with A24-00475-000 
overlay. 

9 lfl!IBI 

t ~ 
• YEH!Ul ID Ill. 
~ 

F1iOO mr GAll< 
f!IISI !III[I!(OI!IT mr GA~~< 
~ClJII!Hl[RI{OI!IT m£ GAll< 
!H!I!Il~[RI{OI!l[ m£ GAil 
IHR mr GAlli 

l!!lS ~Ullllfll!IE llJ 1!1 IA1JC!IH Fl!Ill~ llllffi IUI!Ul S/flJT SIIIIJiro; !II [fl[C!IIIll£ li\lE!f 1Wlf!C11l!: mtiii!M:. 

1. Date of Manufacture: This will be the chassis start date by month/year; 
i.e., 6/80. 

2. Gross weight Rating: This will be the rating displayed on line 398 of 
the Manufacturing T.S.O. or appropriate sales order data base also. 

3. Gross Axle Ratings: These are the ratings displayed on line 398 of the 
T.S.O. and should be the lowest figure of those listed on lines 393-396. 
Note: Second intermediate axles are unique to 8x6 and 8x4 vehicle 
configurations. 

4. Serial Number: This is the last 7 digits of the Vehicle Identification 
Number. 

E-<!5A (10/771 
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Compiled B. KOEPKE SHOP PRACTICE 

Approved B. KOEPKE CERTIFICATION LABELS 33-00515 

luuod ::";,.I t.-'85 u.s. TRACTORS & TRUCKS, CHASSIS-CAB 
PG 1 OF 2 

RtYisod Ol/14/91 , Chg Ltr A fREIGHTLf,IER CoRPoRATION PA2024-59 POfn'l.N.D, OAEOON 

U.S. Full Trucks (Chassis-Cab) 

The above vehicles are considered chassis-cab vehicles and will receive the 
following two items: 

1. Label- 24-00273-050 
Location - D22-21279, LH door frame. 

A 2. Document - A24- 00476-000 
- 24-00123, Envelope 

Location - D22-14511, Glove box door. 

The blanks on the label will be filled in by the computer as part of the 
A24-00273-000 Label Assy. The 24-00273-050 is to be seperated and installed 

A per the location diagram shown above. Cover Labels with A24-00475-000 overylay. 

OOSIS-00 lfD. Ill \UIIIll IIIIOOR 

111!$ OOSSIS-!Jillllf!JM; 10 fEIIll& IIJIIR \UIIIll SlfiTr SII/!IIJ!l lffi_ 101,102,103, I~, 1~.101, Ill, IIJ, 115,120,111, 11UI!i.2!i>.:lll.200,;11l,110.1ll1 
m1s ~HIQ£ illllllfll!< lO SIII!IIJ!l Ill. 

~ IllS a:K\[[0 IN lllliOO! ilffi !I{ 11£11!rllll!> lllll!ll£11 IN !I{ !lmiU~ 11:HIQ£ lllJ){N1 f\llll!l£0 f\JWIJ<I lO l'IJR ~IRI 561. 
lllfll!<IIY 10 I~ OII[R SIJ[IY SIOO!JI.S lffi!C!JU lO miS ~Hill! ¥{N a:K\[[0 IS 1111 9JISIIJ<IIIm ~~C[O Bll~ OCSIIJ< If If£ OOSSIS-I'Jll. 

1. Date of Manufacture: This is the chassis start date by month/year; 
i.e., 6/80. 

2. The incomplete vehicle document is completed by applying the computer 
printed 24-00273-040 Tire & Rim label. Refer to the illustration on 
PAGE 2. 

E-45A (10/77) 
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EAC-828 

Compiled B. KOEP E 

Approved rt,-. KO\c:t K 

SHOP PRACTICE 
CERTIFICATION LABELS 

U.S. TRACTORS & TRUCKS, Chassi.s-Cab 
Issued i9-lb-95 
Revised 01/14/91 

Chg 
Ltr A FREIGHTLINER CORPORATION 

PORTLAND. OREGON 

U.S. Tractors w/o Fifth Wheels & Full Trucks (Chassis-Cab) 

ATTENTION; INTERMEDIATE AND/OR F1NAL STAGE MANUFACTURER(S) 

(1) THIS CHASSIS -CAB WAS MANUFACTURED BY: 

FRoiGHTLINER CORPORATION 
4747 N. CHANNEL 

FREIGHTLINER OF CANAOA, LTD. 
4242 PHILLIPS AVENUE 

BURNABY, B. C. P.O. BOX 3849 
PORTLAND, OREGON 97208, 

121 THE lAST MANUFACTURif.IG OPSFIATION WAS PERFORMED ON THIS QlASSI$ - CAB 
ON THE Y.ON1'H/YE,A.R !ND!c.A.TEO ecLDW. 

13) THIS DOCUMENT APPLIES TO VEHICLE IDENTIFICATION NO. IOf,N"'f\FleQ. ~~ 

WHEN COMPLETED BY THE FINAL STAGE MANUFACTURER, IT IS INTENDED TliATTHIS VEHICLE 
HAVE THE FVITINSS LJSIEO 6EtDW. 

----:--- _ __..:_.: .. _ ----.----------------

(24-00273-040 PLACED HERE) 

TM imull•tion Ql• body, litm w~l. ~/or utt- t'<I'JlP!'IW'lt sn.u be 1<.d'l lhlot the imf)014(1 m.lllimum ~a<~ 
w.igh1 on .,Y one u.ltt :!OIH :'lOt t!<cnd th<t 9""" .,.~ ~ght ••tii'IIJ ,.,own IOf that uk. In ol'ddition, the 
imposed gr~ ft!'liele -igl'lt 1e~'' bcldy, equi~t.ltld peylo.d) :111~1 not uce.d the grou ....n;c;le -igt\1 
rttin') JJ)III:ilifd in l•J.oo ..... 

1<4t THIS CHASSIS - CAS \~ \'f APPROPRIATELY 8E. MANUFACTURED INTO A. ,.~l.lQot.... 

15 THE FOLI..OWI~G FEDERAl ~~OTOR VEHIClE SAFETY STANDARDS ARE APPLICABLE TO THIS 
VEHICLE AND Wl:RE IN EFFECT AT THE TIME OF MANUF.&.CTURE. 

No. lOt-Control~. 
l<lionl>f"""""" ..... !~ 

NQ. 102- T•......,iulon Shift 
..-~.s ......... 
1n...-l<>ek 11<><1 r,_,....,_ 
11.-.~~Etlct 

No. 103 - Windd>iol<l 

Dtl•oo:onq ><'<I 0.1•"9 ,_ 
No. lllo$ -Wif'dlloiold"WiO<nQ' 
....:IW..U.ingS...,..,. 

Thif ..-hn- ~will-"""" to~ No. tot, eon""' 
Lo<>otion, ldllolt>r~ ond llk....w....tiofl, ;f no .. n .. tWM- tt• ~ to ~ 

-i<:lol eo<!""'~ 1Nitloarli00'1,-"0f ..,..,llli<:WIIo<l,....:l
ol il!,....i-Niion. 

Tlllo -ict. - oom~Ht.d ""11 eonfO<m 10 SWHWU No. 102. r,.....,...;.. 
....., $1\ift t.- ~. $Q:rttr ln~ock ond T..-l .. toA llt•~in; 

E!-!oo:t, if no llft<flk:>n$ ... tNdo to tM ;.,ft l"thftl d~~hl. ll ~ 
-""- "'oquil>!*l .,..;m ..., .. H""""'ic tr""omiul<>to, m. ""'o<:t• ,.,.;11 conform 
if ,., ol~ ..- ......., in ""' ~Oui<:Wt, !l'W«m~ C<:Wiltolo, con
....:I>"'J lin.,._...,., cai:H$, !W"'Iin; ,...,,Of, 11.,.,;"11 moto< ...,.ingOt p~~mb
in;, -..mol qto-ty ...,;ldl lind i~otion or ~......,, """ldl .,.d tol•lt<t 
,.,.;n"'ii.-"'•ftl-pooiu.,..oclontoficatoono. 

Thlo 'OOhO........, o:om;o'•...:l '*"'' conform 10 S,..,o:iw4 No, 103, .,.,.,,.,....~ 
O.l,_i.-.; ond Oooi~"'l SV-mmo, if ~o tlto~<io"'..., modo' ;~ IN .,..;no. 
oll._,<i dor1<ootong ond <lri~n; <vii....,., <:Otll<olt, ,.,.;.i"'l. plumb<"$. - ~it 
flow to""'" .,;~;.~d. 

Thot vol"licle ........., oompkt.d ..;u conlom> 10 SIOtldat-d No. 11)4, Wi~<lll">·"'" 
WiJ>ing ..-<~ w.ollirog Sv«.,., if 1>0 .llt"otiot~o .,~ """"' in o;t>o ,..;~dohiwld 
,..;p.. wmo, bl-, .--. contr,ll, -""9 on<! P'<.~mbo"9. 

33-00515 
PG 2 OF 2 

PA2024-59 

continued 
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Compiled B. KOEPKE 

Approved B. KOEPKE 

Issued 11-22-71 

ReriHd 5-16-85 

U.S. Glider Kits 

SHOP PRACTICE 

CERTIFICATION LABEL 

U.S. GLIDERS 

33-00520 

Glider kits are considered items of replacement motor vehicle equipment rather 
than as vehicles. No certification labels are required by law. Freightliner 

~ policy is to install a Tire & Rim label to provide a vehicle identification 
number. 

~ Label - 24-00273-040 
Location - D22-21279 

E ... 5A (10(77) 



EAC-828 

Compiled r: 'Fi2i::E:R 

Approved 10 -1- \' 

Issued \l-2.l-ll 

Revised 7-30-80 ~rg C 
U.S. Sales Cabs 

SHOP PRACTICE 
CERTIFICATION LABELS 

U S SALES CABS 
FREIGHTLINER CORPORATION 

PORTLAND. OREGON 

33-00525 

Sales cabs are considered items of replacement motor vehicle equipment rather 
than vehicles. No certification labels are required. 



Compiltd B. KOEPKE SHOP PRACTICE 

Approvtd B. KOEPKE CERTIFICATION LABELS 33-00530 

lautd 
CJ!NADIAN TRACTORS, COMPLETE 

11-22-71 PG 1 OF 3 

RtYiMCI 01!14/91 Chg LtrH 
FREIGH'Tl.MR CoRPoRATION 

PA2024-59 PORTl.AN:), Oll:GON 

Canadian Tractors W/Fifthwheels (Complete Vehicles) 

The above vehicles built in Canada and intended for use in Canada will receive 
the following items: 

[; 1. Label - 24-00273-030 
Location - D22-21279, LH Door Frame 

2. Safety Mark - A24-00114, Canadian National Safety Mark 
Location - D22-21279, LH Door Frame 

The blanks in the label will be filled in by the computer as part of the 
c:J A24-00273-000 label. The 24-00273-030 is to be seperated and installed per 
H the location diagram shown above. Cover labels with A24-00475-000 overlay, 

• lfl!)B! 
? 1\1[ ! ~Q£111111. 

fl!lil !l1E !>~ill 
f!RSI !N[I!(O!![ !l1E 1>1111 

, [COO HI[OCOI!li !lU Gllll 
IHI>II !Hl[>l£01![ !l1E Glill 
IVJI !l1E !>~ill 

1li!S 'IOOQI rofll!!i lU llllffi.!C!8J F!!IIIllllliR 'IOOQI SNTIY Sl!IIW!!; Ill £mCl lllll£ 1\1[ If !WifiCIU{ 9Dii llmi. 

A. Date of Manufacture: This will be the chassis start date by month/year; 
i.e., 6/80. 

B. Gross Weight Rating: This will be the rating displayed on line 398 of 
the Manufacturing T.S.O. 

c. Gross Axle Ratings: These are the ratings displayed on line 398 of the 
T.S.O. and should be the lowest figure of those listed on lines 393-396. 
Note: Second intermediate axles are unique to 8x6 and 8x4 axle configur
ations. 

D. Vehicle Identification Number: As on the VIN listing. 

E-45A (10/77) 

ORIGINAL 



Compiled F. FREER SHOP Pf't,CTICE 33-00530 

Approved 1JII~t'/ .... CERTIFICATION LABELS 

luued 6-/b-?D CANADIIl.~' TRACTORS, cm~PLETE PG 2 OF 3 

Revised 01/14/91 Chg Ltt H FREIGHTUNER CoRPORATION .. PClR'Il..W), OREGON PA?024-5S 

Canadian Tractors 1<:/Fifthwheels (Complete vehicles) Continued 

3. Document - r~SG156, New Vehicle information st~tement (NV!S) 

Location - White & green copies in vehicle at time of releaseJyellow copy 
to Sales Jlept. in Canada. 

Source - Blank forms can be obtained from the Product Engineering Department 
of Freightliner of Canada. 

The blanks will be filled out as follows: O.efer to the illustration on 
page 3. 

A. Vehicle Identification Mumber- From the VIN listing #51716 

B. t1ake- Always "Freightliner" 

C. t~odel - As shown on :so 1 ine 000. 

D. Model Year- As per lOth digit of the V!N i.e. D = 1983, E = 1984, 
F = 1985 

E. Color- fl.s per the Basic Color Description Guide Form #MVB-1401, 
published by the Canadian Conference of t·1otor Transport 
Administrators. 

F. No. of Cyl. - Determined by Engine ~1odel. 

G. ~otive Power- D- Diesel, G- Gasoline, P- Propane. 

A H. Shipping Ht. - In kilograms (LBS. X .45359). 

J. GVWR - As per TSO line 390, in kilograms. 

K. Wheel Base- fl.s per TSO line 126, in millimeters (inches X 25.4). 

. E_.5A (10/17) 
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Compiled F. FREEP. SHOP PRACTI C!: 

6 ic-tt!.v 
33-00530 

Approved CERTIFICATION LABELS 

Issued 6 -/6-fj CA~!ADI.A!'' Tt:ACTORS, C:JMPLETE PG 3 OF 3 

Revised 01/14/91 Chg Ltr t\ FREJGHTUNER CoRPORATION PA2024-5S PORTl.Att:l. OREGON 

t DO NOT WRITE IN THIS AREA 
NEW VEHICLE INFORMATION STATEMENT /DESCRIPTION DU VEHICULE NEUF 

Veh~·=ahonNI..If1lbef/ Make/Marque Model/-
Model Body Type/ 

Nurneto d' thC.a!IOO du v6tucule YeartAnnee Type de carrossene 

{A} (R '\ (Cl (0) -
Coklu<l"""""" 

No otCyt./ ~IV&PO<Wet Sl>oppong WI (kg.) GVWA.(kg) Wheelbase tmm) Plate Nurnber/Piaque Nornbre du c:yl. on:eMolnce Masse a I' envoi IH.CI Empattement 

{E) (FJ f G1 r Hl (J l CKl - -
Manutacturer'a/""P'f'1et's Name & locatiOn 
Nom at adressa du fabtlcantoutmportateur 

I, the underssgned authonzed representahve of the company, Je souS&g06. reprltsentanl autonse de Ia compagn18. fume 
firm Ot corpol' atiOI'l named below, hereby cert1ty that the new ou corporatiOn des'91'16e o:dessous d8ctare par Ia ptesetlte ~ 
vehiCie hefetn de5cnbod lli$SIQilOd on this date kK regtsttallon to: le nouveau v~ deCtd c estc6de a ceae date, aflfl d'6tre 

mmat~.a.: 

Name of Purehasef(s)tNom de l'achet801' {Sumame/Nom de famine, FlfSttPrenom) lnitlal/lnltl8ie 

I ' 
Address!Adresse StreetNo.Otlot Cone andTownsh tRue No. oulOI ConcessionetC81l10n I No /ADo No T t»eohhne lt!l!phol i 

I I I 
I 

Pool Oftice iC!!):. Town or V!!!ll! _,. R.R. No.ii&noau do -.IV"" ou V!!!!ii! et A.A. No.j Poolal Code/Code PoolaJ 

I I I., I 
Odometer Read1ng/ 

kiiometr a I'Odomette 
et Je certrtMt que ce v6hlcule 8SI neut and certify that the vehde 11 new and has not been 

regiStered pr:r: et gu'W n'a paatWnwnatncule ptia!ldeil•neut: 

I Oeaiet'S Name = 
notndooonvnon;anl r·,~ ... VUMI 
OeaMH No.I 
nodooonvnon;anl Ai.rthoraad ~nature 1 Signature Auton:see Dale 

MS 0151 

DEALER COPY 

··-·----
FACTORY COPY 

E-45A (10/77) 
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EAC-828 

Compiled B. KOEPK SHOP PRACTICE 
Approved B. KOEPK CERTIFICATION LABELS 
Issued ~-If,·&'~ CANADIAN TRACTORS & TRUCKS, Chassis~Cab 

::l Chr A FREIGHTLINER CORPORATION 
Revised , 01/14/91,' ,,. PORTLAND. OREGON 

Canadian Tractors w/o Fifthwheels and Full Trucks. (Chassis-Cab) 

33-00535 
PG 1 OF 2 

PA2024-59 

The above vehicles are considered chassis-cabvehicles and will receive the 
following two items: 

1 . Document - 24-00121-001, Document 
24-00124-000, Envelop~ 

Location- D22-1~511, Glove Box Door 

2. Safety Mark - A24-00114, Canadian National Safety Mark 
Location - D22-21279, LH Door Frame 

The blanks in the document will be completed by applying the computer printed 
24-00273-040 Tire & Rim label. Refer to the illustration on Page 2. 

CANADIAN NATIONAL SAFETY MARK 

3. New Vehicle Information Statement O~VIS) 
See 33-00530 



Compiled B. KOEPKJ 

Approved B. KOEPK 
SHOP PRACTICE 

CERTIFICATION LABELS 
CANADIAN TRACTORS & TRUCKS Chassis~Cab 

33-00535 
PG 2 OF 2 Issued 3-JI,-BS Chg 

Revised 
FREIGHTLINER CORPORATION 

PORTLAND. OREGON PA2024-59 

Canadian Tractors w/o Fifth Wheels & Full Trucks (Chassis-Cab) continued 

ATTENTION: INTERMEDIATE AND/OR FINAL STAGE MANUFACTURER 

1. This chassis-cab was manufactured by: 

FREIGHTLINER OF CANADA LTO. 
4242 PHILLIPS AVE. 

BURNABY, B.C. 

2. The lost n1anulacturlng operotlon was performed on this chmis-eab on th« Mon~/Year inofccted \'e\ow. 

3. This d<x:ument applir. to vehicle •centlfic:ati O"- N:>Jnd•cal:'e<! \:>e\OW •. 

Ylhen completed by th4!1 final stage manufacturer, it is intended that this vehicle ha'lt the 
following rotln!IS li&ted klow. 

(24-00273-040 PLACED HERE) 

The install11ion of a body, fifth wheel, and/or other equipn..,l shall be such th11 the imposed maximum 
!J"OSS weight on any CM"'e ax1e does not exceed the gross axle wtight rating shown for tf:!at axle. In addition, 
thtt imposed gross vehicle weight {chassis .. body, equipment. an<l payload) shall not axcee-:f tt1 1 ilr~ vehicle 

weight rating specified in (4.} abow. 

of.. This chmis-csb may approPflately be manufactured into the following vehicle type(s):· 

0TRUCK 0TRUCK TRACTOR 

5. This vehicle conformed to the- following Canadian Federal Motor Vehicle 3afrtv Standards at time of 
manufacturer. 

Safety Standard No's 101, 102, 103, 104, 106, 107, 108, 108.1, 111, 111.1,1131 11?1 \201 121 1 
124. 205, 206, 207, 208, 209, 210, 302, 1103, 1104, 1106 

. This chassis--a~b rmy be us&d on the pu~ic hi~way for the purpose of transit betwMO its manufacturer 
1nd sub$aq~t manufacturen {including di,tribotion lncider.tal ther-eto) and fOf no other purpose: until 
such time as eN ch.tssis-cab complies with all Canadian Motor Vehide Safety Standards o~pplic.able to 
ony end uso of wch whicle. 

.~ n ! r:' I \I r.\ I 
·--· i j' ~~ \L.._ 

), 

) 



Compiled B. KOEPKE SHOP PRACTICE 

Approved B. KOEPKE CERTIFICATION LABELS 

CANADIAN GLIDERS 33-00540 
lnued 1-17-72 

Rawltod .9-tl.-gs Cht Ltr 1) FREIGHTI..f.ER CoRPoRATION 
PORT1..AN), ClHt'OON 

Canadian Glider Kits 

Glider kits are considered items of replacement motor vehicle equipment 
rather than as vehicles. No certification labels are required by law. 
Freightliner policy is to install a Tire & Rim label to provide a vehicle 
identification number. 

Label - 24-00273-040 
Location - D22-21279 

E-45A (10/77) 



EAC-828 

Compiled FREER 
Approved ~-to \. · 

Issued 

Revised 

H/·7~ Chg 
7-30- ~D Ltr 

Canadian Sales Cabs 

c 

SHOP PRACTICE 
CERTIFICATION LABELS 
CANADIAN SALES CABS 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-00545 

Sales cabs are considered items of replacement motor vehicle equipment rather 
than vehicles. No certification labels are required. · 



Compiled FREER SHOP PRACTICE 

16cMft_ 
CERTIFICATION LABELS 33-00550 

Approved U.S. TRUCKS, COMPLETE 
I' 71 

l11ued 12-6-71 
. 

Ch L F FREIGHTUNER CoRPoRATION RIYiMd 4 -IS-S3 .. ~ .. ·. .. I tr POR'TlAN). OREGON 

U.S. Trucks Complete (with body installed) 

Contact Corporate Engineering for a listing of appropriate labels 
and documents. 

E-45A (10/77) 
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Compiltd B. KOEPKE SHOP PRACTICE 

Approvtd B. KOEPKE CERTIFICATION LABELS 33-00555 

luutd I-3D -80 TIRE & RIM LABELS PG 1 OF 1 

Rowistd 01/14/91 Chg Ltr D FREIGHTUNER CoRPoRATION 
POR'11.IH), OREGON PA2024-59 

u.s. & Canada Vehicles 

All vehicles must carry the label listed below. Location will depend upon 
whether the vehicle is complete or incomplete. 

Definition: 

Complete Vehicle: 
U.S. - Tractors, with or without fifth wheel. 
Canada - Tractors with fifth wheels. 

Incomplete Vehicle: 
U.S. - Trucks 
~da - Trucks and tractors without fifth wheels. 

Label - 24-00273-040 
Location: 

Complete Vehicle - D22-21279 LH Door Frame 
Incomplete Vehicle - A24-00476-000 insert per 33-00515 

Blanks will be filled in by the computer as part of the A24-00273-000 label 
assembly. The 24-00273-040 is detached and affixed as per the locations 
shown above. 

'l!llllll m 111. 
~rrlf If! 
LWl 

fllllll~[ 
f!PSIJII[RI£DIITE W 
!I(l){) !NI[Ii!{DIITE W 
1Hikliih1ERI£lllll[ W 
I[Nl w 

00 llfJ Rll!3LISITD Ill[ lll11£!1SSNIRT lli!I !MSIN.ilD lllll£ 'l!llllll. 

Procedure: 

JIJ{S RIMS PSI OlJJ 

There are exceptional cases when the computer printed label cannot be used. 
The program assumes that all front axles, including the second axle on a 
tandem steer unit, have single tires and that all non-steering axles have 
dual tires. If a vehicle has a non-steering axles that uses single tires, 
the computer printed 24-00273-040 must be discarded and a new one typed. 
Information for the label is obtained from the T.S.O. or appropriate data base. 
The tire and rim data for each dual and single tire rating is listed on the 
Engineering Drawing for A24-00273. Canadian vehicles must display KG for 
load and PSI for inflation pressure. Each axle must have tire and rim 
information listed. 

E-45A CI0/77) 
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Compiled B. KOEP E 

Approved B. KOEPK 

Issued l-)0-YO Ch 

Revised 

SHOP PRACTICE 
CERTIFICATION LABELS 

NOISE EMISSION 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

Vehicle Noise Emission Control 

All U.S. vehicles are to receive a noise emissions label. 

Label - 24-00273-020 label. 

Location - Back of LH Sunvisor oer 33-18118 

33-00565 

C: Procedure - The date of manufacture is printed by the computer as part of the 
A23-00273-001 label. The 24-00273-020 is to be seperated and 
installed per the location shown above. 

EAC·828 

VEHICLE NOISE EMISSION CONTROL INFORMATION 
FREIGHTLINER CORPORATION ltiNi/diOIJj!fi:•' DATE OF MANUFACTURE 
THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS FOR NOISE EMISSION 
APPLICABLE TO MEDIUM AND HEAVY TRUCKS. 
THE FOLLOWING ACTS OR THE CAUSING THEREOF BY ANY PERSON ARE PROHIBITED BY 
THE NOISE CONTROL ACT OF 1972, 
A. THE REMOVAL OR RENDERING INOPERATIVE, OTHER THAN FOR PURPOSES OF 

MAINTENANCE. REPAIR. OR REPLACEMENT, OF ANY NOISE CONTROL DEVICE OR 
ELEMENT OF DESIGN !LISTED IN THE OWNER'S MANUAL) INCORPORATED INTO THIS 
VEHICLE IN COMPLIANCE WITH THE NOISE CONTROL ACT. 

B. THE USE OF THIS VEHICLE AFTER SUCH DEVICE OR ELEMENT OF DESIGN HAS 
BEEN REMOVED OR RENDERED INOPERATIVE. 
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Compiled B. KOEPKE SHOP PRACTICE 

ApprOYod B. KOEPKE 
CERTIFICATION LABELS 

U.S. EXPORT TO CANADA 
lauod 7-30-80 

RtviHd 9-Li:.-85 ChtLtrc_ FRE~~TION 

A. Complete Vehicles: These will receive the following labels. 

1. Label- 24-00273-030, Complete Vehicle 
24-00273-040, Tire & Rim 

Location - D22-21279, LH Door Frame 

2. Safety Mark - A24-00114, Canadian National Safety Mark 

Location - D22-21279, LH Door Frame 

Procedure 

a. Label 24-00273-030 is completed as per 33-00530. 

33-00615 

b. Label 24-00273-040 is completed as per 33-00555 and applied to 
24-00078-001. 

B. Chassis-Cab Vehicles (Includes trucks and tractors w/o fifth wheels): 
These will receive the following labels. 

1. Labels: 

Label - 24-00078-001, Insert 
- 24-00124, Envelope 

Location - D22-14511, Glove Box Door 

2. Safety Mark- A24-00114, Canadian National Safety Mark 

Location - D22-21279, LH Door Frame 

Procedure 

a. Label 24-00078-001 is completed as per 33-00535. 

b. Label 24-00273-040 is completed as per 33-00555 and applied to 
24-00078-001. 

C. All Vehicles: 

E""'5A (10/77) 

1. Label - 24-00125 U.S. Production Export 

Location - RH Door Glass 

2. New Vehicle Information Statement 
See 33-00530 



Compiled B. KOEPKE SHOP PRACTICE 
Approftd B. KOEPKE CERTIFICATION LABELS 33-00620 

IIIUtd 6-23-80 CANADIAN EXPORT TO U.S. 

Rawised 4-15-83 Cht LtrD FREIGHTUNER CoRPoRATION 
POR1'\.AN), Ofi3XlN 

[: A. Complete Vehicles: These will receive the following labels. 

1. Label - 24-00273-030, Complete Vehicles 
- 24-00273-040, Tire & Rim 

Location - D22-21279, LH Door Frame 

2. Safety Mark - A24-00114, Canadian National Safety Mark 

Location - D22-21279, LH Door Frame 

Procedure 

a. Label 24-00273-030 is completed as per 33-00510. 

b. Label 24-00273-040 is completed as per 33-00555 and applied to 
A24-001 07-001. 

i '- B. Chassis-Cab: These will receive the following labels. 

D 

E-4SA (10/77) 

1. Label - A24-00107-001, Insert 

Location - D22-14511, Glove Box Door 

2. Safety Mark - A24-00114, Canadian National Safety Mark 

Location - D22-21279, LH Door Frame 

Procedure 

a. Label 24-00273-030 is completed per 33-00515. 

b. Label 24-00273-040 is completed as per 33-00555 and applied to 
A24-00107-001. 



COMPILED PHILLIPS 

APPRV LOUTZ 

ISSUE· DATE 07/30/80 

REV DATE 07/29/96 

CHG··LTR A 

SHOP PRACTICE 

FLEXIBLE ·LINE ·ROUTING 

FREIGHTLINER CORPORATION 
PORTLAND , · OREGON 

SECTION NUMBER 

33-00625 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION·· K09-S0000-008FORFLEXIBLE 
LINE ROUTING. 



Compiled Phillips 

Approved 

Issued 7-30-:ZD 
Re•ised Chg Ltr 

SHOP PRACTICE 
FLEXIBLE LINE ROUTING 

FREIGHTUNER CoRPORATION 
I'OR'T1.AM:l, OREGON 

33-00625 

All flexible lines must be routed so that routinely serviceable components 
(i.e., fuel filters, fuel water separators, oil filters, air cleaners, dip 
sticks, belt drives) can be readily accessed for adjustment or element re
moval without the need to relocate or remove any lines. 

E-45A (10/77) 
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COMPILED ERK 
SECTION NUMBER SHOP PRACTICE MANUAL APPRV ANF 

HUCK 33-00626 
ISSUE DATE 11/22/89 

INSPECTION DATA PAGE 
REV DATE 03/11/93 I OF 6 
CHG LTR c FREIGHTLINER CORPORATION 

P6096H-01 PORTLAND OREGON 

HUCK BOLT INSPECTION DATA FOR GRADE #2 FASTENERS AND COLLARS. 

j...- D --
t ---- D --

-F ! -p B \ 
¢::::= I B ~ f t 4 ~ A ~ 

+ I =* A ' c 
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. r l j I 
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""' 
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3LC FLANGED COLLAR 2LC COLLAR 

TABLE I 

NOMINAL FASTENER 
COLLAR 

A B c D 
SIZE (PIN) MAX MAX MIN DIA. MAX 

3/16 5/64 1/8 I I /64 .276 
1/4 2LC 5/64 5/32 1/4 .364 

C6L & 9/32 5/16 9/64 7/32 .454 
3/8 3LC 1/8 9/32 II /32 .552 
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COMPILED ERK 
SECTION NUMBER SHOP PRACTICE MANUAL APPRV ANF 

33-00626 
ISSUE DATE I 1/22/89 HUCK 

INSPECTION DATA PAGE 
REV DATE 03/11/93 2 OF 6 

CHG LTR c FREIGHTLINER CORPORATION 
P6096H-OI PORTLAND OREGON 

INSPECTION DATA FOR GRADE 8 HUCK BOLT FASTENERS AND COLLARS. 

Fe<- D ....._. 

' -F A 

B €= 
• 

t l t c 

t ( I 
r 

""" 

TABLE II 

NOMINAL FASTENER 
COLLAR 

A B c D 
SIZE (PIN) MIN MAX MIN MAX 

1/2 HP8F-DTI6 HPCF-RI6 • I 00 .650 .563 .763 

5/8 HP8F-DT20 HPCF-R20 . 120 .670 .688 .951 
• HP8F-DT24 HPCF-R24 3/4 0 120 .670 .813 I. 139 

A PROPERLY INSTALLED HUCKBOLT FASTENER WILL POSSESS THE DIMENSIONAL 
CHARACTERISTICS TABULATED IN TABLES I AND II. SHOULD THE 
DIMENSIONS "A" OR "B" EXCEED THE INDICATED VALUES, THE FASTENER 
IS BEING USED OUT-OF-GRIP. A "C" DIMENSION LESS THAN THE VALUES 
SPECIFIED IS AN INDICATION OF INCOMPLETE SWAGE. A "D" DIMENSION 
EXCEEDING THE TABULATED VALUES IS AN INDICATION OF AN INCORRECT 
OR WORN ANVIL ON THE INSTALLATION TOOL. 

BECAUSE OF DESIGN MARGIN BUILT INTO THE FASTENER AND UNUSUAl. FIELD 
CONDITIONS, FAILURE OF AN INSTALLED FASTENER TO MEET THE ABOVE 
DIMENSIONAL CRITERIA IS NOT NECESSARILY AN INDICATION OF AN 
IMPROPERLY INSTALLED ASSEMBLY. CONVERSELY, A HUCKBOLT PIN 
INSTALLED IN A PROPERLY PREPARED HOLE WITH THE RECOMMENDED SINGLE 
CYCLE DRIVING TOOL, WHICH SWAGES THE LOCK COLLAR MATERIAL INTO THE 
LOCKING GROOVES ON THE PIN ANO BREAKS OFF THE PINTAIL AT THE BREAK-
NECK GROOVE, WILL ALWAYS POSSESS AT LEAST THE MINIMUM GUARANTEED 
STRENGTH CHARACTERISTICS WHEN THE DIMENSIONAL LIMITS OF THE TABLES 
ARE MET. 
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COMPILED ERK 
SECTION NUMBER SHOP PRACTICE MANUAL APPRV ANF 

33-00626 
ISSUE DATE 11/22/89 HUCK 

INSPECTION DATA PAGE 
REV DATE 03/1 1/93 3 OF 6 

CHG LTR c FREIGHTLINER CORPORATION P6096H-O\ PORTLAND OREGON 

INSPECTION DATA FOR "HUCK-FIT" FASTENERS AND COLLARS. 

f'-- D--

A ' l ~ B ~ =] 
r-

t l t c 

t 
HARDENED* I T I 
WASHER -....;:s 

HEX FLANGE 

SHOULD "A", "8", OR "E" DIMENSIONS EXCEED THE GIVEN VALUES, THE FASTENER IS 
OUT-OF-GRIP. A "C" DIMENSION LESS THAN THE GIVEN VALUE INDICATES AN INCOMPLETE 
SWAGE. A "D" DIMENSION GREATER THAN THE GIVEN VALUES INDICATES AN INCORRECT OR 
WORN ANVIL ON THE INSTALLATION TOOL. 

TABLE III 

NOMINAL . PIN COLLAR A B c D 
SIZE NUMBER NUMBER MAX MAX MIN MAX 

1/2 HFF-DTI6 HCH-RI6U .03 .53 .56 .760 

5/8 HFF-DT20 HCH-R20U .03 .53 .73 .945 

3/4 HFF-DT24 HCH-R24U .03 .53 .86 I. 132 

7/8 HFF-DT28 HCH-R28U .03 .53 .96 I .312 

I HFF-DT32 HCH-R32U .03 .53 I. I I I .507 

A PROPERLY INSTALLED HUCK FASTENER WILL POSSESS THE DIMENSIONS GIVEN HERE. 
VISUAL INSPECTION IS SUFFICIENT. 

• NOTE: A HARDENED WASHER IS REQUIRED UNDER "HUCK FIT" COLLARS. 
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COMPILED ERK 
SECTION NUMBER SHOP PRACTICE MANUAL APPRV ANF 

HUCK 33-00626 
ISSUE DATE I 1/28/89 

INSPECTION DATA PAGE 
REV DATE 03/1 1/93 4 OF 6 

CHG LTR c FREIGHTLINER CORPORATION 
P6096H-OI PORTLAND OREGON 

INSPECTION DATA FOR MAGNAGRIP FASTENERS AND COLLARS 

ACCEPTABLE FRACTURES 

B B B 0 SUBSTANTIALLY FLUSH WITH 
END OF COLLAR UP TO 
MAXIMUM OF TWO LOCK 
WITNESS MARKS WITHIN 
COLLAR. 

UNACCEPTABLE FRACTURES 

§ a Q THREE WITNESS MARKS 
WITHIN COLLAR. 

fB _l 
T ) '\ A A B 

-....... HUCK PIN USE WITH HUCK NOM REF. REF. c 
c ~ PART NO. COLLAR PART NO. DIA. MAX. MAX. MIN. 

_l; \ 
I I MGP-R6 MGC-R6 .188 .063 .031 . 170 

I I 
MGP-R8 MGC-R8 .250 . 125 .031 .203 

DIMENSION "A" IS AN APPROXIMATION AND IS FURNISHED TO AUGMENT INSPECTION 
BY WITNESS MARK. FULL MECHANICAL VALUES ARE ASSURED WHEN WITNESS MARKS 
ARE "TWO MAX." MEASUREMENT OF DEPRESSION "A" AND PROJECTION "8" SHOULD 
BE CONSIDERED REFERENCE, COSMETIC, INFORMATION. 

A PROPERLY INSTALLED MAGNA-GRIP HUCK FASTENER WILL POSSESS THE DIMENSIONAL 
AND VISUAL CHARACTERISTICS TABULATED ABDVE. A "C" DIMENSION LESS THAN THE 
VALUES SPECIFIED IS AN INDICATION OF INCOMPLETE SWAGE. 

BECAUSE OF DESIGN MARGIN BUILT INTO THE FASTENER AND PECULIAR FIELD 
INSTALLATION CONDITIONS, FAILURE OF AN INSTALLED FASTENER TO MEET THE 
ABOVE DIMENSIONAL CRITERIA IS NOT NECESSARILY AN INDICATION OF AN 
IMPROPERLY INSTALLED ASSEMBLY. CONVERSELY, A MAGNA-GRIP HUCK PIN 
INSTALLED IN A PROPERLY PREPARED HOLE WITH THE RECOMMENDED SINGLE; CYCLE 
DRIVING TOOL, WHICH SWAGES THE LOCK COLLAR MATERIAL INTO THE LOCKING 
GROOVES OF THE PIN AND BREAKS OFF THE PINTAIL WILL ALWAYS POSSESS AT 
LEAST THE MINIMUM GUARANTEED STRENGTH CHARACTERISTICS WHEN THE DIMENSIONAL. 
VISUAL LIMITS OF THE ABOVE TABULATIONS ARE MET. 
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COMPILED ERK 
SECTION NUMBER SHOP PRACTICE MANUAL APPRV ANF 

HUCK 33-00626 
ISSUE DATE 11/28/89 INSPECTION DATA PAGE 

REV DATE 03/11/93 5 OF 6 
CHG LTR c FREIGHTLINER CORPORATION 

P6096H-OI PORTLAND OREGON 

HUCK BOLT CALLOUTS, WHEN HUCK BOLTS OR HUCK FITS ARE SPECIFIED ON THE 
CHASSIS, THEY ARE TO BE INSTALLED AS FOLLOWS, 

I ) GROUP 05 (COOLING) 
RADIATOR STRUT BRACKET TO FRAME. 

2) GROUP 07 (TRANSMISSION) 
TRANSMISSION SUPPORT BRACKETS TO FRAME. 

3) GROUP 10 (FRONT AXLE) 
A) FRONT SHOCK ABSORBER BRACKET TO FRAME. 
B) REAR SHOCK BRACKET IF THEY ARE SPACED OUT WITHIN THE RANGE 

OF HUCK BOLT LENGTHS STOCKED. 

4) GROUP 15 (CHASSIS) 

A) GUSSETS AND STRUTS TO CROSSMEMBERS - CROSSMEMBERS TO FRAME. 
B) REAR TOWING CROSSMEMBER TOGETHER - CROSSMEMBER TO FRAME. 
C) FIFTH WHEEL ANGLES TO FRAME. SINGLE LOCATION ONLY. 
D) ALL QUARTER FENDER BRACKETS EXCEPT STUB MOUNTED(SINGLE HOLE) AND 

OVER-THE-CASTING TYPE. 
El NON-RIGID CROSSMEMBER(MIDSHIP BEARING SUPPORT) TO FRAME. 
F) DO NOT HUCK BOLT THE UNDERSLUNG CROSSMEMBER WHEN IT TIES TO THE 

ENGINE MOUNT. 
G) DO NOT HUCK BOLT THE SAFETY CHAIN ATTACHMENT OR THE TOW HITCH. 
H) DO NOT HUCK BOLT A CHROME OR STAINLESS STEEL FRAME ATTACHMENT 

BRACKET. 

5) GROUP 16 (SUSPENSION) 

A) FRONT SUSPENSION SHACKLE BRACKET FRAME RAIL WEB HOLES ONLY. 
B) REAR SUSPENSION CASTINGS TO FRAME EXCEPT REAR CASTING OF ALL FREIGHTLINER 

C SPRING, REYCO SPRING, AND SINGLE AXLES WITH SINGLE LEAF SPRINGS. 
C) REAR SUSPENSION CROSSMEMBERS TOGETHER AND TO FRAME. 
D) REAR SUSPENSION AIR BAG BRACKETS TO FRAME(F/L AIR RIDE ONLY). 

6) GROUP 18 (CAB) 

A) OUTBOARD CAB MOUNTS TO FRAME. 

ALL HUCK COLLARS ARE TO BE OUTBOARD UNLESS PREVENTED BY A CLEARANCE PROBLEM. 

DO NOT INSTALL HUCK COLLARS ON THE TOP OF "C" CHANNEL X/M'S IN THE BACK OF CAB 
ACCESS AREA UNLESS THEY ARE COVERED BY A TREADPLATE, SUSPENSION X/M'S EXCLUDED. 



" ':\' 
H 
1-

"' "' ;;, 
"'" '-.0 
MH 

"z wo 
~ '" 

COMPILED ERK 
SECTION NUMBER SHOP PRACTICE MANUAL APPRV ANF 

HUCK 33-00626 
ISSUE DATE I 1/22/89 

INSPECTION DATA PAGE 
REV DATE 03/11/93 6 OF 6 
CHG LTR c FREIGHTLINER CORPORATION P6096H-OI PORTLAND OREGON 

WHEN HUCK BOLTING AN ASSEMBLY TO THE FRAME, ALL FRAME FASTENERS ARE TO BE 
HUCK BOLTS. IF THIS IS NOT POSSIBLE. CONTACT ENGINEERING FOR APPROVAL. 

IF HUCK BOLT HEAD INTERFERENCE EXISTS BETWEEN A CROSSMEMBER AND A PLATE 
MOUNTED FIFTH WHEEL, USE THE TRUSS HEAD LOW PROFILE HUCK BOLTS. IF THIS 
IS NOT POSSIBLE. CONTACT ENGINEERING FOR APPROVAL. 

NOTE: ONLY GRADE 8 HP8F SERIES HUCK BOLTS ARE TO BE USED ON FRAME 
ATTACHMENTS. 

I 
r 

I 
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F.FREER 
SHOP PRACTICE 

Appl"ccftd DCR 
ENGINE, CONTENTS 

~ 06/lB/73 

PRACTICE NO. 

33-01101 
33-01104 
33-01106 
33-01107 
33-01108 
33-01109 
33-01111 
33-01112 
33-01113 
33-01114 
33-01115 
33-01116 
33-01117 
33-01118 
33-01119 
33-01120 
33-01121 
33-01122 
33-01123 
33-01124 
33-01125 
33-01126 
33-01127 
33-01128 
33-01129 
33-01130 
33-01131 
33-01132 
33-01133 
33-01134 

DESCRIPTION 

ENGINE, PREPARATION 
THROTTLE LINKAGE ADJUSTMENT, MEDIUM CONVENTIONAL 
DIPSTICK INSTALLATION/OIL FILER 
THROTTLE INSTALLATION, MECHANICAL, LONG CONV. & COE 
FLYWHEEL HOUSING INSTALLATION 
TORQUING OF SCREW FASTENERS 
ENGINE PREPARATION, BREATHER VALVE 
THERMAL SWITCH LOCATIONS, CAT 
EMERGENCY SHUTDOWN, ODE, TESTING 
FLYWH~~L REMOVAL & INSTALLATION, CUMMINS 
OIL FILTERS, BY PASS 
AIR STARTER INSTALLATION 
MVT GOVERNOR PLUMBING 
JACOBS BRAKE 
GLOW PLUG, FUEL SUPPLY 
TURBOCONVEYOR WARNING 
ACCESSORY DRIVE, CUMMINS NTC SERIES 
ALTERNATOR INSTALLATION 
ENGINE SUPPORTS, REAR 
RETARDER CONTROLS 
SHUTDOWN, AIR 
AIR COMPRESSOR 
FREON COMPRESSOR INSTALLATION 
TACHOMETER DRIVES 
OIL FILTER,· FULL FLOW, REMOTE MOUNTED 
THERMAL SWITCH LOCATIONS, CUM L-10 
SERVICE ACCESSIBILITY, CAT 3406B 
CAT PEEC AIR RESTRICTION CONNECTION 
CHARGE AIR COOLER HOSES 
CAT PEEC ACCELERATOR INSTALLATION AND ADJUSTMENT 

33-01100 

P*A078-3B 



COMPILED ERK 
SECTION NUMBER SHOP PRACTICE APPRV ANF 

ENGINE 33-01101 
ISSUE DATE 06/15/65 

PREPARATION PAGE 
REV DATE 07/29/96 I OF I 

CHGLTR w FREIGHTLINER CORPORATION 
PA2042-72 PORTLAND,· OREGON 

REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-SOOO 1-00 I· FOR ENGINE 
PREPARATION. 
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EAC-828 

Compiled F. Freer 

Approved p~ 
Issued b- I S-(;, 5 Ch 

SHOP PRACTICE 
ENGINE PREPARATION 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-01101 

PAGE 1 

A. Flywheel Cleaning 
Using a good solvent, remove from the inside of the flywheel and flywheel 
housing all dirt and rust preventive materials. Be especially careful to 
clean all mounting surfaces and dry carefully. Clean also any adjacent 
parts that might be a source of recontamination before installation. 

B. Oil Pan Drain 
At engine build-up, remove drain plug and completely drain all run-in oil, 
water and other contaminants from the engine pan. 

C. Air Induction System 
Every precaution must be taken to avoid entry of dirt into the system, both 
in the partially assembled state (when the engine is particularly vulnerable 
to airborne dust and accidental entry of dirt, chips, etc.), and after 
assembly and in operation (when soundness of joints and freedom from leakage 
is the chief concern). 

Before attaching components to the engine, any openings involved should be 
cleared of dirt or moisture. Joints and mounting surfaces should be checked 
at assembly to avoid misalignment o'l" l.eakage due to dirt or damage. (For 
Air Intake System Installation, ste 03 Group). 

D. Accessory Installations 

E. 

Certain accessory parts are customarily or occasionally attached to some 
part of the engine structure: 
1. When parts are mounted on spotfaced areas, follow the procedures 

outlined in 33-00109 paragraph 13 (filling of gaps). 
2. Adequate distance is maintained from moving parts, high temperature 

surfaces, electric wiring and bare terminals, points that require 
inspection or service, and that there is no undue obstruction to 
ambient air flow nor interference with simple routing of tubing and 
wiring. 

3. Supports for heat sensitive parts are not attached to heat sources. 
4. The part is not subject to, nor will it cause, damage from leakage, 

accumulation of dirt or moisture, or other harmful conditions associated 
with its attachment, servicing or failure in operation. (For specific 
installations, see Accessory Group 22). 

Piping Modification (Coolant, Lubrication, Air Intake, Exhaust) 
All piping modifications on the engine are to be made according to 
Engineering Specifications or to standard Manufacturers' Instructions. 
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Compiled L. Mu rreJ 
SHOP PRACTICE 

Approved -.J~...e ENGINE PREPARATION 
33-01101 

Issued 6-13-70 
Chg E FREIGHTLINER CORPORATION 

Revised -1 -A -&'o Ltr PORTLAND OREGON 
PAGE z· 

. F. Pulleys and Belts 

a. Installation - General 

1. Always shorten the distance between pulley centers so the belt 
can be installed without forcing. Never roll or tighten a 
belt over a pulley and never pry it on with a tool such as a 
screwdriver. Either of these methods will damage a belt and 
cause its early failure. Diagonal cuts on a failed belt indicate 
that the failure was.caused by rolling a tight belt over the 
pulley. Cuts from prying a belt in place may be either diagonal 
or vertical. 

2. Always install pairs of belts in complete sets to prevent early 
failure and to provide efficient operation. Belt riding depth 
should not vary over 1/16 inch on matched belt sets. 

3. Pulley misalignment must not exceed 1/16 inch for each foot of 
distance between pulley centers. * 

4. A belt should not bottom in the pulley groove nor should it 
protrude over 3/32 inch above the top edge of the groove. 

5. Do not let belts rub adjacent parts. 
6. Alternator pulley must be hand tightened; impact wrench use will 

damage alternator diodes. (Ref. 33-01101 p. 3) r 

*Measurement of Misalignment, M, of Vee-Belt pulleys: 

1. Parallel: 

< 

2. Angular: _j _ 

~~----

3. Combined Parallel & Angular: 

--~--~"' 
~M-;-·-··~:. 

M "' MA + l1p 

(Note: Add values, even if offsets are 
opposite.) 

Form E·45 A REPORT ALL ERRORS AND CHANGES TO ENGINEERING DEPT • 

. 
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!compiled L. Murre! SHOP PRACTICE 
Approved r--]A.~ ENGINE PREPARATION 33-01101 

6/13/70 Issued Chg M FREIGHTLINER CORPORATION 
Revised 1--:?lo-e4 Ltr PORTLAND OREGON PAGJl 3 .. 

F. Pulleys & Belts (cont.) . 

b. Belt Tension Tighten belts as shown below: - . 
. . ·-

' BELT TENSION (LBS.) 
ENGINE BELT \ 

• INITIAL AFTER RUN IN . 
' 
' 3/8'' i 140 100 

1/2" i 140 100 
CUMMINS ~i4" 

.. 
14b 

.. ----1----· ·- ---
' 100 

7Tffii - ·-
j 14.0. 100_ 

'Poi:v ···v" -----· ---~·-----· I 150 130 . ··---¥·-·~·- --·---~ ----- -·-·· ···-· --· .. 

3/8" I ' 5 CAT ' 100 + 5 45 + 

!". 3/4". 15/16" 1 120 + 5 90 + 10 

FAN . i 60-80 -
~~~A LT, OR 

40-50 3/8", !" ' -
ODE ! 

( 1 ) ! 
i 

! 50-70'' -
POLY "V" l 310 - 360** I -

~--·~·-·-

* Use be 1 t tension gage #BT-33-73 FA, or equivalent. 
-;h': Use belt tension gage #BT-33-AE6-40A, range 40-600 1 bs, or equivalent. 

AIR CONDITIONER COMPRESSOR BELT (S) 
Maximum tension is 100 ft/lbs after· run in. 

.. 

.. '· 

-~· .. 

.. . 
···;. . . .. . 

.. 

. . 

Form E-45 A 
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Approved ;_ ........... \ ENGH\E PREPARATION 33-01101 

Issued 1 15-73 FREIGHTLINER CORPORATION 
Revised 8--11>-83 

Chg T Ltr PORTLAND. OREGON PAGE 4 

F. Pulleys~ Belts (cont.) 

d. Belt Length 

Note carefully ~hether adequate takeup remains so that proper tension 
can be maintained for the 1 ife of the belt. More ta'keup is needed 
for longer belts. Notify Engineering whenever remaining belt takeup 
seems too 1 ow. 

e. Cleanliness and Freedom from Damage 

Keep belts and sheaves free from any foreign material which may cause 
slippage. A dirty belt can be cleaned by wiping it with belt cleaner 
or hydraulic fluid. 

Belts must be free of cuts and other damage. A damaged belt should 
be replaced; cuts and tears greatly reduce service life. 

Pulley grooves should be free of roughness or damage that might reduce 
belt life. 

s G. Lifting the Engine 

Form EAC-801 

In the interest of safety of personnel, and to prevent damage to the engine, 
engines are to be lifted only by approved lifting hooks (or rings) and 
supported by engine structure provided for the purpose. 

\l'hen using a lifting eye other than as provided by the engine manufacturer, 
the bolts used to attach the eye must reach to within 1/4" of the depth of 
full thread, or in the case of a through bolt, the ne,,· bolt length must 
be the length of the bolt removed plus the thickness of the apparatus added. 

. I 
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H. Engine Parts Rework 

No removable part involving passages to the interior of the engine may be 
reworked in place on the engine. A reworked part should always be rechecked 
for foreign matter just before reinstalling it on the engine. 

Any rework that must be done on parts not removable from the engine and 
involving passages leading to the interior of the engine shall be done with 
adequate precautions taken to prevent entry of any foreign matter, or to 
remove it completely as soon as after rework is completed. 

Repaint as per 33-00113. 



COMPILED WA 
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REFER TO IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION·· K09-SOOOI-002FOR THROTTLE 
LINKAGE ADJUSTMENT. 
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..,,, ..• THROTTLE LINKAGE ADJUSTMENT 

MEDIUM CONVENTIONAL 

33-01104 

....... 
ACCELERATOR LINKAGE ADJUStMENT PROCEDURE - CUMMINS ENGINES 

1. On the engine fit-out line, oet the fuel pump lever to the following 
values: 

L-10 Series: 

28 counter-clockwise from 12 o'clock (Ref. 681 301 06 Al). 

NTC Series: 

10 conter-clockwise from 12 o'clock {Ref. 681 301 06 A1). 

a) Loosen the clamping bolt on the fuel pump lever. 
b) Rotate fuel pump shaft clockwise until it rests against the internal 

atop. 
c) Place the special index aauge on top of the pump. 
d) Set the lever to the proper angle. 
e) Tighten the clamping bolt on the fuel pump lever. 

2. With no occupants in the cab, and the fuel pump lever at .!21! po&ition, 
set the gap to 1/8" between the atop pin and the slide bushing of the 

3. 

ll41A (10/77) 

throttle pedal. · 

a) Disconnect the throttle rod assembly from the fuel pump lever. 
b) Loosen the jam nuts on the throttle rod. 
c) Adjust the overall length of the throttle rod by screwing the rod 

end bearings in or out. Shortening the overall length of the 
throttle rod will increase the gap between the stop pin and the 
slide bushing, Lengthening it will decrease the gap. Nominal 
length for the NTC is 2~", for the LlO 29 3/8". 

d) Attach the throttle rod to. the pump lever and recheck the sap. 
e) When the 1/8" is obtained, secure the throttle rod assembly to the 

fuel pump 'lever and tighten the jam nuts. 

• Set the break-over of the fuel pump lever to approximately 5 • 

a) Apply a dead weight onto the throttle pedal. Make sure the pedal 
rests against the pedal atop in the cab floor. 

b) Pull back on the throttle lever rod and observe if the desired 
break-over is present. 

c) Adjust the pedal stop until the desired break-over is achieved. 



A 

EAC-828 

Compiled 

Approved L IV{ 

Issued '3 ~ -(, S Ch 

SHOP PRACTICE 
ENGINE LUBRICATION 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-01105 

specified on the Vehicle Lubrication Chart form E-47 current 
re 'sian, as illustrated in 33-00102. 

2. WATER UMPS are pre-lubed and sealed by the engine m ufacturer. Lube 
fitting are not to be installed unless specified o the Specification 
Sheet. 
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A. DIPSTICK INSTALLATION 

PRODUCTION D~SPSTICKS AND DIPSTICK TUBES ARE SUPPLIED AS A PRE-MARKED 
ASSEMBLY. 

B. OIL FILL 

I . FILL ENGINE WITH QUANTITY OF OIL INDICATED UNDER THE HIGH CAPACITY 
COLUMN OF THE ENGINE OIL CAPACITY TABLE SHOWN BELOW. 

2. START ENGINE AND RUN AT FAST IDLE FOR A FEW MINUTES TO FILL OIL 
LINES AND FILTERS. 

3. SHUT OFF ENGINE AND LET STAND FOR 15 MINUTES TO ALLOW OIL TO DRAIN 
BACK INTO OIL PAN. 

4. FILL CRANKCASE SO THAT THE OIL LEVEL IS AT LEAST 3/4 OF THE DISTANCE 
FROM THE LOW MARK TO THE HIGH MARK. DO NOT FILL BEYOND THE HIGH MARK. 

5. VEHICLE CAN NOW BE OPERATED. 

ENGINE OIL CAPACITIES 
u.s. METRIC 

ENGINE HIGH LOW DIFF HIGH LOW DIFF 

GAL• OT GAL• OT GAL• OT LITERS LITERS LITERS 

CATERPILLAR 
3306 9.5 38 8.0 32 1.5 6 36. I 30.-4 •. 5.7 
3406 8.5 34 7.0 28 1.5 6 32.2 26.5 5.7 
3406 W/BRAKE SAVER 6.5 26 5.0 20 1.5 6 24.5 19.0 5.5 
3176 6.5 26 5.5 22 1.0 4 24.5 21.0 3.5 
CIO/CI2 8.0 32 7.0 28 1.0 4 30.3 26.5 3.8 

CUMMINS 
L-10/MII 9.0 36 7.0 28 2.0 8 34.0 26.5 7.5 
N-14 9.5 38 8.0 32 1.5 6 36.0 30.4 5.6 
C SERIES 5.0 20 4.0 16 1.0 4 19.0 15.0 4.0 

DETROIT DIESEL 
6L-71 SERIES 5.5 22 4.5 18 1.0 4 21.0 17.0 4.0 
6V-92 SERIES 5.0 20 4.0 16 1.0 4 19.0 15.0 4.0 
8V-92 SERIES 5.75 23 4.25 17 1.5 6 22.0 16.0 6.0 
50 SERIES 5.5 22 4.75 19 .75 3 21.0 18.0 3.0 
60 SERIES 8.0 32 6.5 26 1.5 6 30.4 24.7 5.7 

• FOR IMPERIAL GALLONS, DIVIDE THE U.S. GALLON VALUE BY 1.2. I.E .• 
IMPERIAL GALLON MEASUREMENT FOR A CUMMINS N-14 IS 7.92 GALLONS 
(9.5 GALLONS • 1.2). 
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Throttle Switch Installation on CAT Engines with Brakesaver 

TO 
SOLENOID 
VALVE Throttle Switch 

__ _..I.&Jbu..r:; _b. Thcottl• Swit<h ''''"""" 

~ (:~\': L 
r- :>6' r-;:n_ 

-, t., l A .t>, ~( 
~ l y . ,'• 

=i~r'-r=~=~~~:bl · i ' Governor Control Lever 

1. Remove set screw & nut from switch connection (3/8- 16 UNC tapped hole), 
which is located inboard of the governor control lever on the governor 
housing. 

2. Screw nut from set screw onto throttle switch (Ref: CAT/6N6711). Then 
screw enti.re assembly into housing. 

3. With engine running, use throttle switch as low idle stop and adjust to 
600 RPM. 

4. Tighten locking nut securely. 
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A A.CHANGING THE FLYWHEEL HOUSING 
Although it is not a frequent nor a regular procedure to change the flywheel 
housing on an engine, this operation must occasionally be pe~formed by a 
Freightliner Shop. The procedure given below is for engines with simple 
flywheel housings; changing of combined gear-case· and flywheel housings 
will usually not be undertaken as a Freightliner shop operation. After 
making sure that exchange or rebuilding of the engine by the manufacturer 
is not a simpler alternative, then take these st<J>s: 

1. Check that the flywheel housing to be installed is the correct one for 
the proposed installation. Also, go over it carefully to be sure it is 
free of damage and that it is within proper tolerances of flatness, dia
meter, hole size, etc. Pay special attention to the mounting faces, 
tapped holes and proper starter location. (See Table I for a~ Standard 
flywheel housing dimensions.) 

SAE A 
NO, BORE 

(I.D.) 

l 20.12' 

2 17.62: 

3 16.125 

TABLE I 
FLYWHEEL HOUSING DD-IENSIONS 

from SAE STAIIDARD J617a 

TOLERANCE B c 

BORE BORE FACE (O,D.) (B.c.) DIA. ECCEN- DEVIA 
!-0.000 TBICITY TION 

+ .005 .008 21.75 20.875 

+ .005 .008 19.25 18.375 

+.005 .008 11.75 16.875 

* 5.25 in. optional for multiple plate clutch. 

E 
PILOT TAPPED HOLES 
BRG, 
BORE 
DEPTH No. Size 

3.94* 12 7/16-14 

3.94 l2 3/8-16 

3.94 12 3/8-16 

2. Mounting capscrews,df ~damaged, may be re-used. If replacement is nec
essary, use Grade 5 capscrews of the same length as the origir2l, with 
heads drilled for lockwire. -

3. Prepare the engine block by cleaning and inspecting the flywheel housing 
mounting surface for flatness and freedom from darrage. It will be helpful 

4. 

5. 

in later steps if the rear of the engine is elevated slightly, say 5° or _ 
so, so that longitudinal slack in the crankshaft bearings is taken up. 

Y,ount the fl]'•heel housing loosely in place with a few capscre,·rs, center
ing it as well as may be by lining up dowel or bolt holes. Snug bolts 
enough to hold weight of housing without slipping. 

RA:JT li. RU:l': -Our 

Hount the foot of the dial indicator support securely to the crankshaft 
and bring the spi~dle into position for proper co~tact against the rr~cCined 
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inner stirface of the pilot bore for-the 
clutch housing. (See Fig. l.) ·I ------~---- ·-·· ... ,. 

·- -··--·l 

6. With felt tip marking pen, or the like, 

Flywheel 
Housing 

mark the top center, sides, end bottom 
90° points around the housing, and mea
sure and record the difference of oppo-

' I 
i 

·t~ 
site readings. at these points. . ' . ' ... Indicator 

I 
I 7. With drift punch or small bar, pry the 

housing half the distance of the dif· 
ference in horizontal and vertical dir
ections until, Vith repeated measurement, 
as in Step 6, the difference falls vith
in 0.000" to 0.004" total indicator read
ing. 

-,---'r ~ ~ Cranks_ r.aft 
, Vj. ; v - -f---fl::-

1 ;:. . -- l 

-- ·---- . 'l 
Fig. 1. 

8. Put remaining mounting bolts in place, tighten moderately and recheck 
full 36c0 to be sure the 0.004" total indicator reading is not exceeded. 

If excess run-out is found, repeat from Step 7. 

When desired limit is attained, torque all bolts to values in Table II. 

TABLE II 

Bolt Size - Engine Mfr. Torque (FT.-LB~) 

9/16 GMC 150-160 ! 

--
5/8 CUMMINS 200-205 

Recheck, and repeat from Step 7 1f run-out limit is exceeded. 
- ---------·· ---. . - . 

9. When radial run-out is brought Within limits, end only then, 

! ~-

mount the dowel jig under the pairs of capscrews adjacent to the dowel 
holes, drill and ream the dowel holes, and set the dowels. Replace 
an~ retorque the capscrevs used to hold ·the dowel ~jig. 

r .·1::.•H~"-"' -·-··· ·---··""'"''"' .. ---~- - ... •·• ------

FACE DEVIATION 

10. Next, reset the dial indicator bracket in position to r!!ad deYiation 
of the face of the flywheel housing from a plane perpendicular to the 
cran!r.shaft axis as the shaft is rotated. (See Fig. 2.) Note and 
record opposite paired differences at top and bottom, and at the two 
sides. By slightly tightening appropriate capscreve, bring the dev
U!tion within .008". 

· .. -.. ·....- . ~"""'" "''""''"''·"""'-"''-- .-. ....... _.._ ____ ~·----~ ·---------- ·---- ---- -- ... 

l'orm E-4>6 REPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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In case this tolerance cannot be attained, 
it may be necessary to change the f'ly- ,·- .. 

--
wheel housing (or rework it) and repeat -- ·-

t\~ the whole process. 

~ ll. Install lockwire through heads of 
cap screws. 

l 
' • FOR INSTALLING FLYlmEEL, S.lili OU09 ! 
l 
I r ' < 

~- () 'A -

33-01108 

Page 3 

' -·--Flywheel 
...-::~~o. ;Housing ,,,, ... 9 ; ·r 

Dial 
lndicator . 
' 

Crankshaft 
.1 

i ... I 
..., ___ 

- --·~ 

Fig. 2. 
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SPECIAL VALUES: For the fasteners listed use the indicated Torque Values. 

' 

FASTENER TH!'lEAD GRADE TORQUE 
SIZE BOLT FT-LE RP~O.RKS 

'1.1\T'L . .. ,-. ' 

CAPSCRE~I, ENGINE LEG COAT CA.PSCREWS !41TH 
TO FLYWHEEL HSG. 3/4-10 UNC 8 275-300 LOCKT!TE 
NTC SERIES O~:LY ('L SPC 42-?110-1) 
CAPSCREW, ENGINE LEG 
TO FLY!-!HEEL HSG. 5/3-11 UNC 5 137-147 

I ODE ENGINES 

GENERAL VALUES: See 33-00109. 

E ... 5A (10/77) 
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SPECIAL T'lprli.IF. VAl.liES (continuerl): For fasteners listed, use these tornue 
values in preference to the neneral table. Values are for bolts as received 
with supplier's rust rreventi ve (1 ubri cation) coati on. 

FASTHIE" 
THREAn 

SIZE 

I 
.· 

GRM1E TOP.OtiF 
f'!\T'L FT-LP r.mn.RKS 

--~-------~-----r---~-----+~--4-----+------------------~ 

nnE Ennines 9/16 - 18 UNF 5 80-190 Tighten all to 48-52 ft-lb, 

"' then turn bolts an 
t·: 
w: I .... 1-----,--'-------T 

additional goo - 1200. Use 
I International compound #2. 
I 

R nn+ 15 ~ I' 9/16-12 ~NC 
L•-. Cti.T Engines t-------+---t---+------------1 
w 
u 

0 

" 265:!:35 ~ I 
"' ~+--r!. -----------r-----------i-~----+2~.4~5~-2~6~4+------------------
u ~~ K Series I 

;:_: -·-- i..-10, 5/il-18 11'-~F 
51 NTC Series 
u !---¥-~···· ····---····--·-· 

I FVT, VT Series 

/190-200; 

1200-21)5' 

Allen Head 
.>L CaD Screv1, Fan Clutch 
7' Mounting 

3/8-16 UNC l45+ Apply Loctite (48-00094-141) 
1 -

5 to threads of socket head 
capscrew prior to installat or 

EAC-828 

Locknut, Fan Mtn. 

Locknut, 
Alternator 
r1ountino 

tiTC(c) Accessory 
flri ve Pulley Nut 

Alternator Pulley 

Rocker Cover 
DI1E fli e Cast 

5/16-24 lltlF 

7/16-14 l!TIC 

l/2-ll !INC 

3/8" -16 

8 

8 

55-65 

80-90 

Delco-Rery 
Alternators & 
Generators only 

300-310 Cum/3012526 Flanae Nut 
Cur/193136 !·lasher 
If removed, discard. Reolace 
.~ith ne11 parts. 

See 33-01122 

15-20 12 point bolt head 
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Special Torque Valves (cont.) 

. 

THREAD TORQUE 
FASTENER SIZE GRADE FT·LB REMARKS 

" ---- - ···-· --~---. ·--~---·--·· ·------ 1----·----~--------- --·---·------ ------- ·-· - -
. t-DDE Starter 

Motors 
e~~~inum Flywheel 5/8" - 11 85-95 i 

:inn 
Iron Flywheel 5/8" - 11 I 137-147 
Housing ' 

' 

! 
l 

I ' 

I 
I 

' I I I 
I l I I 
' ' I i l t 

I 
' 

I 
I 

I 
I 
I 
I 
I 

! 
I 

Form E-45 A 
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For air throttle in allation procedures, refer to the agrams listed in the 
parts book or on the ecification sheet. 
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A. "}JOE ENGINES':" · ~' · ., ·'. 

1. Clamp road draft tube(s) to valve cover breather(s) using a 
23-9132-028 clamp. 

PAGE 1 

2. Route tube(s) from valve cover breather(s) aft over valve cover(s), 
down back side of engine as shown below and support off transmission 
below rail. 

3. Use sufficient number of tie downs to securely fasten hose(s) to 
engine. 

NOTE: Road draft tube(s) called out in engine assemblies. They are 
required on all (DDE) V-type engines, one per breather. 
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B. CATERPILLAR 3406 SERIES ENGINES WITH BRAKESAVER 

1. Clamp tube (48-02246-125) to the valve cover breather using a 
23-9132-028 clamp. 

2. Route the tube from the valve cover breather over the valve cover 
and heat shield as shown below. Clamp as necessary. 

3. Use a sufficient number of tie straps to fasten the tubing securely 
to the engine. 
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The !" pipe taps indicated as #1 below are not ·tci be used ·for water temp
'erature sensing probes-that extend over 1 inch below the'top surface of 
'the cyl.inder head. 'Jn this ]·ocation the probe wil-l interfer with the· 
-operation-of the thermostat. Alternate locations are indicated as #2. 
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The !" pipe taps indicated as #1 below are not ·to be us<!ld -for water temp
erature sensing probes that extend over 1 inch be low the' top surface of 
'the cylinder head. -In this location the probe wi 1-1 interfer with the 
operation of. the thermostat. Alternate locations are indicated as #2. 

Form E-45 A 
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3 

Use portsQ)&Q)for temperature gauge and high temp warning sensor. 

- Replace high temp sensor with any alarmstat or high temperature shutdown 
actuator (when requested). 

- Replace high temp/temperature gauge sensor with fan control/shutterstet 
sensor (when requested) and relocate high tem~temperature sensor in any 
of 5 available ports in thermostat housing. 3 (Use these ports as required 
whenever any other sensor device is tnstalle . ) 

£-45A (10/71) 



COMPILED F·F 
SHOP PRACTICE SECTION NUMBER 

APPRV SP 
33-0 I I 14 

ISSUEDATE 10/30/81 FLYWHEEL REMOVAL· &·INSTALLATIONI-·---------J 
CUMMINS ENGINES PAGE 

REV· DATE 07/29/96 

CHG LTR A 
FREIGHTLINER· CORPORATION 

PORTLAND,· OREGON 

I OF I 

PA2042-72 

REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM l · WORK INSTRUCTION ·· K09-SOOO I -006 FOR FLYWHEEL 
REMOVAL/INSTALLATION CUMMINS ENGINE. 



... 

Compiled F. Freer 

ChtLtr 

REMOVAL 

SHOP PRACTICE 
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CUI*1INS ENGINES 

. 33-01114 

1. Remove two flywheel mounting capscrews on opposite sides of the flywheel. 

2. Install two threaded guide pins in the two holes in the crankshaft to provide 
support for the flywheel during removal. Guide pins should be six inches long 
with the proper threads on one end. 

VT-255-Series, 9/16" - 18 
All Others, 5/8" - 18 

3. Remove remaining mounting capscrews. 

4. In the holes provided, install two 3/8" - 16 or l/2" -13 capscrews, threaded 
their entire length, to act as jackscrews. Turn in capscrews alternately to 
pull flywheel from crankshaft. 

INSTALLATION 

1. Clean flywheel and crankshaft mating surfaces. 

2. Install two guide pins (as described in Step 2 above) in two opposite holes in 
crankshaft flange. Install flywheel on crankshaft. 

3. Install four flywheel mounting capscrews with P.N. 200861 hardened flatwashers; 
tighten alternately until snug. Remove guide pins and install remaining two 
mounting capscrews and washers. 
NOTE: Lightly lubricate capscrew threads and washers. 

4. Tighten mounting capscrews to the valve and in the sequence shown below. 

5. Repeat tightening sequence; tighten to a final torque as shown below. 

6. Check clutch pilot bearing bore with a dial indicator. Total reading must 
not exceed 0;005 inch in one complete revolution. 

7. Check flywheel clutch face with a dial indicator. Total reading must not 
exceed 0.0005 inch per inch of clutch diameter. Crankshaft end thrust must 
remain at one point during check. 

iiNiC"SERI ES "K".SERIES "VT" SERIES 

ll ..... A IJ0/77) 
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. LUBERFINER 750-C 

! The Luberfiner 750-C by-pass oil filter 
(Ref. LBF #3250) is received with a 0.125 
inch diameter orifice (Ref. LBF #2159-8). 
When the engine in the vehicle requires a 
different orifice (see chart below), 

· · · ·follow this procedure: 

To Change Orifice: 

1. Remove securing ring and top 
cover (j) . 

~---:--------! ~----- --- --------- - --- -- -- - - - -

-"--------

r·-. 

2. Unscrew the· T-bar handle assembly 
(D and remove it from the filter 
body @ • 

3. Unscrew the orifice G) from the 
bottom ·of the T-bar handle 
assembly and replace it with 
required orifice (see chart 
below). 

the 

4. Screw T-bar handle assembly 
-------·------ -back· in ·-place· in the filter 

body @ • . 

.. 

---
--

--

.. 

5. Replace cover and securing 
ring (j) 

---------------------- ..... 

ENGINE 
MAKE MODEL LBF PART NO. 

CAT _, __ _ALL* 2159-8 - .. ·-"' . 

CUM ALL* - 2159-8 ... - . •.. 

DDE 12V-7l* 2159-8 
..... SV-71'· 2159-6 

-- - - . 6171' -- .. - --- '" .. 
----·-- .. 

2159-62 
------~--

........ - ' ..•... ---·- 8V-92'~1ieri es 2159-6 - -- -· 

6V-92 Series 

~ NO.CHANGE REQUIRED 

ORIFICE 
DIA. (IN.) 

0.125 

{). 125 -

0.125 
0.101 

0.062 

0.101, 

Form E-45 A REPORT ALL ERRORS AND CHANGES TO ENGINEERING DEPT· 

FLOI.J 

..... -

33-01115 

Page 1 

RATE (GAL/MIN) 

-2.2 

.2..2 

2.2 
1.6 - -

-- -- , __ , ------·-·· -.... 
0.5 

1.6 I 
- -
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f... .• 

I I e 
J 90° ELBO\l 

BY PASS 
~~ -- REQUIRED HERE 

FILTER --

// / FULL FL0\.7 

/ FILTER 

I! I .: > I 

' ~ ; 
' 

I ... ... 

"! 
' 116 MED HI PRES 

~ 9 HOSE (OR EQUIV) 

' OIL PAN 
RETURN BELOW LOW OIL LEVEL IN PAN 

BYPASS C:Il 7ILTERS ON cmn:INS ENGINES 

CU'·:l-!INS ENGINE CONNECT 116 MED. HI PRESSURE FLEX HOSE ASSEHBLY 
~'.ODEL FROM TO 

VT SERIES 1/8-27 NPTF pressure tap in 
the side of the head of full 
flow oil filter. (See· diagram.) 

•c Inlet port of the 
. bypass oil filter . 

NTC-Series 3/8-18 NPTF Pressure tap in 
outboard side of the lube pump 
housing. 

CAUTION: Do not connect to the gear cover on any of these engines since 
this could result in an insufficient oil supply to the drive gears 
in this area. 

Form E-45 A REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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1. Filter must be mounted vertically (with a 5° maximum tolerance to insure 
relatively even bearing loading) and above the crankcase oil level. 

2. Provide an unrestricted gravity return line for the filtered oil. The 
oil return line should be as short and straight as possible. 
No 90° Ells. Return connection must be above oil level in pan. 

3. Connect the filter supply line between the oil pump and the engine 
gallery (as close as possible to the oil pump). 

4. Use 1.25 0.0. (No. 16) hose for oil return line. 

5. Use .75 0.0. (No. 8) hose for oil supply line. 
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A. PIPING FOR AIR STARTERS, GENERAL 

Use, as shown below, pine and fittinas for air starter motor supply 
lines. 

t11 N H1Ut-1 MI NH1U~1 
AIR STARTER HOSE LENGTH HOSE SIZE PIPE & FITTING Ifl 

Inoersoll Rand 
150 R~l Series A 11 No. 2n 1. f)~ I 

Startmaster Under 6 ft. No. 16 .W~ 

I St1 250 Series Over 6ft. No. 20 1 _11" 

Keeo sunply lines as short as nossible. 

Use a mininum of bends in the supply line and use larae radius bends 
instead of sharp ones wherever nossible. 

NflTE: Start t1aster starters only, use (SDH) 19227 sealant kit on all fi tti nos 
in the air starter system. Since this is a 
do not use teflon tape. 

requirement of Start ~1aster, 

c. B. STARTr1ASTER STARTERS 

<..!:. 
~ w When installing the fittings on a Startmaster motor, the following procedure 

i s to be used: 
< 

1 . Remove the muffler. 
c::: 
LLJ 
Q.. 

>- 2. Position the muffler mounting base in a vise. 
t-
LW 

"" 3. Install fittings and adapters using the SDH/19227 sealant kit on all 
"" fittings. Teflon tape is not acceptable. 
c 
LLJ 
VI 
~ CAUTION: DO NOT GRASP THE MOTOR CASE IN THE VISE AS IT IS EASILY CRUSHED. 
> 
LW 
0:: 

EAC-828 
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Starter 1 
Motor ~ t~ Main Air Supply 

----...__ Air Inlet 

~ -~r~ 
f----1 

L 

rr:-
Muffler V Mountinq Base 

~~~~~~ Muffler 

~ ) 

NOTE: Main air supply fittings must be installed in thP manner 
described above in order to prevent misalignment of the 
seals and/or drive housing damage. 
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MVT (MECHANICAL VARIABLE TIMING) AIR PLUMBING 

The following engines will require plumbing as shown: 

1. All Cummins NTCC Series engines. 

2.. All Cummins NTC-475 & F-450 engines. 

COE 

rf!:t r,~ , , 

_JEll ~;;)~i~/~?J 
--0~~ 

114 WIRE:___, 
BRAID 
HOSE 

-~ 

!/ C1<T .. 

LEFT SIDE OF ENGINE 

~ To pressure protection valve located on secondary reservoir. 
CONVENTIONAL 

c; To pressure protection valve located on secondary reservoir. 

E 

Eo45A (10(77) 

33-01117 
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1. INSTALLATION & ADJUST~ENTS are to be ~ade as oer Jacobs instructions noting 
the following: 

CATERPILLAR 3406 ENGHIE requires installation of an Internal Fuel Pu~p 
Switch replacing the Low Idle Screw. The procedure is: 

A. Remove the Caterpillar Low Idle Screw and Locknut and Discard. 

fl. Replace with Internal Fuel Pump Switch JB/008920), Hex Jam Nut 
(JB/001713 )•and Compression seal (JB/012290). 

C. Reset the Low Idle RP~ as follows: 

E-45A (I0/77) 

The following is Caterpillar's orocedure for Low Idle R~P adjust~ent 
taken from Systems Operation Testing and Adjustment 3406 Diesel Truck 
Engine Reg. 01411-02. 

1. Turn the Jacobs Internal Fuel Pump Switch as necessary to change 
Low ldl e PP•• 

2. After an idle adjustment is Made, move the governor lever to change 
the RPM of the engine. 

3. Now move the governor lever back to the point of first adjustment. 
Use this procedure until the RP~ is the same as the RPM specification 
given in the Caterpillar Rack Settino Information 8ook. 

4. Tighten the lock-nut to maintain the proper switch oosition. 
Attach the Jacobs wiring harness to the Internal Pump Switch 
Terrli na 1 s. 

CAUTION: 

The Jacobs Internal Fuel Pumo Switch is for negative ground vehicles 
~- The diode position is' not changeable on this switch. 
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MOUNTING OF FORWARD AIR CLEANER SUPPORT BRACKET 

Install forward support bracket (Ref: 03-15338-0) as the following: 

1. Insert the two (2) 8 5/8 in. long studs JB/2856 (Kit JB/2879) in 
the housing normally used with the rear lifting eye bracket, and 
use the two (2) JB/1232 studs for the forward fan bracket supr;9rt. 

2. Locate the rear valve cover with the breather tube in the center. 

3. Set the two (2) 23-10681-500 spacers on. top of the two (2) JB/1234 
spacers, place the forward bracket 03-15338-0, the lifting eye 
bracket and tighten the two nuts. (For ref. see Diagram D03-15333.) 

E-45A (10/77) 

' 

; 

/ 
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A CLUTCH SWITCH INSTALLATION AND ADJUSTMENT '-r 
" 

Fasten switch support bracket nnd actuatinq lever per D22-29512. Mount the 
· s\'fitch to the· support bracket leaving tbe fasteners loose. rn·sert a .031" 
thick shim between the switch & the aCtuating lever, as shown below. Depress 
the switch to is full travel against the shim & tighten the switch mountinn 
fasteners. Remove the shim. 

SWITCH SUPPORT BRKT 

\ 
G ! 

I ' I 
I I I I 

~ 

~ ~ I -
+ 

~ I 

'-E! If_ ~ If_ ~ 
,;' \. 'dl I ' l,j' "-... 

I 
t 

\ ~ \. I :,• 

'- I 

\ I .C?1" SHi" ;., 

8 
··'' 

\ 
CLUTCH SWITCH ACTUATING LEVER 

E-45A (10/77) 
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1--App-rOYocl __ ...j.!o.LO~U'-~T.:Z:.JEN.!.!.H!.o!.I.:loSE"'f JAKE BRAKE CLUTCH S~J!TCH ADJUSTMENT 

9-16-85 TRANSMISSION MOUNTED 

PAGE 4 

(MIC) 914 CE 18-3 INSTALLATION AND ADJUSTIIENT 

Fasten actuating lever to adjusting arm using existing hardware per 
022-25100. Allow a slide by clearance of .094 ~ .031 between switch mounting 
bracket and actuating lever . 

n 2-25100. Mount the 
Insert a . 031" 

wn be l.ow. Depress 
e switch mounting 

(MIC) 914 CE 18-3 

SWITCH MTG. BRKT 

ACTUATING LEVER 

ADJUSTING ARM 

'--------- TRANSMISSION BELL HOUSING 

-f------
t:4A (10/77) 
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The Schwitzer Turboconveyor kit includes a warning decal, CUt-1/3019367. 
This label is to be placed in plain view on the drivers side of the 
dash as close to the pyrometer as possible. 

E-45A (10/77) 

•.... 
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33-01121 

If the accessory drive pulley is removed, the nut and washer are to be 
discarded. Upon reinstallation of the pulley, a new nut and washer are 
to be installed and torqued per 33-01109. 
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1. PULLEY MOUNTING ON ALTERNATOR 

A. Initial Elacement of the pulley on the alternator shaft must be by 
hand or by steady mechanical or hydraulic pressure. Do not use ham-
me ring action under any circumstances. 

B. Run-uE of Eulley: It is permissible to use an impact wrench to run 
the retaining nut on until the pulley is just snug on the shaft. 

c. Final Ti~htening: Shall be by hand to the torque shown in the 
following table: 

Caution: If rotor is held in a vise for this operation, be 
careful not to tighten the jaws excessively or 
damage to the rotor may result. 

A CURRENT RATING TORQUE VALUE-
MANUFACTURER SYMBOL (Amperes) (Ft. - Lb.) 

Leece-Neville LN ALL 70 - 80 

Motorola MOT ALL 40 - so 

'· Delco-Remy DR 62 53 - 62 

75 70 - 80 

Neihoff NEH 60 4o--=-s·o 
85,100 70 - 80 A 

EAC-828 
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2. BOLTS 

Bolts used in attaching the alternator to the 
bracket are to have as few threads internally 
within the bracket and alternator as possible, 
therefore, a bolt may be chosen which exceeds u 
the allowable rotrusion beyond the nut. 
P.. maximum of sB% of the bracket area ·may have 
threads in it. Reference: Sketch on right. 
Use bolts specified in parts book. 

A Minimum - 50% of B 
C = Bolt Thread Area 

§ ~~---· --- '--· f}wl 
'-- ('----

NOTE: ABSOLUTELY NO LOCKWASHERS ARE TO BE USED ON ANY ALTERNATOR OR 
MOUNTING COMPONENTS. 

NOTE: Do not install hardened washers between bolt head and adjusting 
link, and between adjusting link Delco Remy 62 AMP alternator 
on DDE SV-92 Series. 

3. POWER STEERING PUMP AND ALTERNATOR BELT 

The installations which utilize the same belt or belts to drive the 
power steering pump and alternator use the following steps for adjustment; 

This sequence of adjustment is to assure a more positive drive for 
steering pump operation. 

1. Back off alternator adjustment. 

2. Adjust power steering pump until belt is snug. Use matched belts 
if two belt drive setup. 

3. Adjust alternator to tighten belt to proper tension, as per 33-01101. 
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,5. DR 32SI Flange Mount Alternator 
.·. 

A. Supply Line must come from the engine block on the side opposite the 
turbo oil supply line without exception. 

- Use single braid hose with an l/8" N.P.T.F. fitting at the alternator 
end. 

A B. Inst. Diagram should be consulted (ref. DOl-14160) 

A 

EAC-828 

' I 
' ' ' I 
I 

' ' ' ' ' L I 
·---~ --------------·- ·-- _, 

0 
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A. ENGINE REAR SUPPORT INSTALLATION 

f. Typical installation for isolation type engine mounting: 

ENGINE MOUNT 

LOWER BOLT---/ 
HEAD OUTBOARD 

FRAME RAIL 

.r--- UPPER BOLT HEAD INBOARD 

,..---GRADE 8 BOLT 
THIS BOLT MAY 
NECESSARY. 

BE INVERTED IF 

n 
~~l=t!..Q:~JI I 

iit~:l:J~~~~~~~~ ENGINE 

I 
I I 

.Jv,.L._ 

LEG 

~--- RUBBER MNT (LORD) 

SNUBBING WASHER 

..,___LOCK NUT, FLANGED 

CAUTION: For inserting rubber mount, use only soapy water or special preparation 
as for mounting rubber tires. Under no circumstances are oils, 
grease or silicone lubricants to be used. 

Form E-45 A 



SHOP PRACTICE 
ENGINE SUPPORTS, REAR 

CORPORATION 
OREGON 

33-0112::> 

PAGE 1 

A. ENGINE REAR SUPPORT INSTALLATION 

Form E-45 A 

1. Typical installation for rebound cushion type mounting: 

ENGINE MOUNT 
__ £""' 

( _____ ] r--

RAIL 

LOWER BOLT 
HEAD OUTBOARD 

1 

JAM NUT~~ 

Install nut finger tight, then 
cushion to height of 1.31 in.) 
to 170-185ft-lbs. 

~ DOE 12V-71 IN COE: 

UPPER FWD RH HEAD 
INBOARD (ONLY) 

REBOUND CUSHION~ 

FLANGE NUT 

tighten nut 1~ turns (compressing rebound 
Use an additional nut, as jam nut, torqued 

This installation requires use of three(3) wear plates instailed as 
fo 11 ows: 

LH - 1 plate 
RH - 2 plates 
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COUNTERSUNK BOLTS 

When engine rear supports are mounted directly 
to pads on the flywheel housing with flat head 
(countersunk) bolts, it is necessary to stake 
the edges of the heads of the bolts at 3 equally 
spaced intervals. Use a large center punch and 
stake to a minimum of .06 depth of indentation. 

00~ ( I 

33-01123 

PAGE 2 

Stake 

E 3. REAR LEG 

A. DDE 6L71N SERIES 

1. Use Grade 5, 1/2-13 UNC x 1.50 capscrews. 

2. Use 1/2 spring-type 1ockwasher under bolt head. 

3. Torque per list of values on 33-01109. 

B. 6V92 & 8V92, 8V71N SERIES 

1. Use 23-9474-200 capscrew 5/8-11 UNC x 2.00 and 23-10361-62 tab, 
lockwasher. 

2. Coat capscrew with Locktite per Spec 48-02110-001 and torque 
per list of values on 33-00109. 

C. CUMMINS & CAT ENGINES 

Caterpillar and Cummins engines either have rear legs cast integral 
with the flywheel housing, or they are bolted on normally without 
special capscrew locking provision. 
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CUSTOMER FURNISHED RETABDERS 

SHOP PRACTICE 
RETABDER CONTROLS 33-01124 

When switches and wiring is provided for later installation of a retarder, 
such as Jacobs brake, the switches are not to be installed in the dash. 
They are to be tagged and placed in the glove box. 
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AIR SHUT DOWN INSTALLATION ON CAT 3408 

Air 
Cylinder 

75" Capscrew 
-a-20 

Capscrew 

33-01125 
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A. BW AIR COMPRESSOR INTAKE CONNECTIONS 

COMPRESSOR 

ENGINE CAPACITY COMPRESSOR AIR SUPPLY FROM: 
IN CFM 

CAPEPILLAR 

3406B SERIES 12,15.5 ENGINE INTAKE MANIFOLD 

CUMMINS 
ALL MODELS EXCEPT 
MODELS BELOW 12 ENGINE INTAKE MANIFOLD 
PT/NTC-270 
NTCC-400 BETWEEN TURBOCHARGER AND AIR CLEANER 
NTC-450/475 

( 
ALL 15 BETWEEN TURBOCHARGER AND AIR CLEANER 

DDE --
6V92 SERIES 12,15.5 ENGINE AIR INLET HOUSING 
8V92 SERIES 

6L71 SERIES 12 AIR INTAKE GALLEY ON LH SIDE OF ENGINE 

B. CUMMINS ENGINE WITH BW COMPRESSOR: When a Cummins compressor is removed 
and replaced with a BW UNIT, the lower accessory drive housing oil hole 
is not to be plugged. 

c. DDE ENGINES WITH BW COHPRESSOR: When installing the compressor, the 
Marsden lock nut is to be torqued to 120 Ft/Lbs. A cotter pin is not --to be installed in the crankshaft hole. 

D. BW TU-FLO 700 (15.5 CFM) COMPRESSOR: Coolant lines are to run .!!!. one of 
the block ports and out one of the head ports. Do not run in and out 

Caterpillar 3406 where 
--

of the head ports. ExceEtion: coolant water flow 
I 

is acceptable through opposite end head ports. 

IE..QA (10/771 



Compiled l.MvnRell 
.??4£ SHOP PRACTICE 33-01126 

Approved ENGINE CONNECTIONS: INTAKE AIR 

Issued 6-7-85 Chg A FREIGHTLINER CORPORATION 
Revised 12.-IO.g.5 Ltr PORTLAND OREGON PAGE 2 ) 

D. Air Compressor Installation on Cummins lnlines 

It is absolutelynecessary that the proper coupling combinations be used on 
compressor installations made on Cummins inline engines. Use chart below; 
NO EXCEPTIONS! ' 

Compressor A B c Model 

CUM 190769 199349 190769 
13.2 Cu. Ft. 

BW T'J-FLO 501 190769 199358 200398 
12 Cu. Ft. 

BW IT-FLO .700 190769 200824 200398 
15,5 Cu. Ft. 

COMPRESSOR DRIVE 

''"~'~ 7 I 

I 
A B c 

I I 
ACESSORY I I 
DRIVE COUPLING \ 

DRIVE COUPLING 

>41 REF: FORWARD ON ENGINE 

E. Air Compressor Oil Drain, Belt Driven Compressor, on Detroit Diesel 

The oil drain line must be free of restrictions and bends which have a 
radii of less than 2". It must also have a minim1m1 downward flow of 2" 
per foot and must be free of traps. The drain line must enter the engine 
at a point above the engine oil level. The oil drain line must provide 
adequate draining to insure that the air compressor connecting rods do not 
dip in oil. 

-
) ) 

Form E-45 A REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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FREON COMPRESSOR MOUNTING 
Use hardened washers between mounting bolt and freon compressor when 
fastening compressor to engine. 

MOUNTING FOR CUMMINS INLINE ENGINES SHOWN: mountings on other engines; 
use hardened washers in a similar way. 

7'"""h").....o'~ 
Hardened 
Washer 

Bracket 

Compressor 

Bracket 
.~ ~ Hardened Washer Gr / Lockwasher 

ai''~ ''" 



T.Young 
SHOP PRACTJ CE 

TACHOMETER DRIVE 33-01128 

Issued 
Revised 

4, -A-g:; l:::ch:-g-6--FR_E_I-GH_T_L_I_NE-R--CO-R:-P-O_R_A=-TI-:-0--:N--+-----1 
/:,-)6- 'IJ Ltr PORTLAND OREGON PAGE l 

Form E-45 A 

1. ELECTRONIC TACHOMETER DRIVE LOCATION 

ENGINE MODEL LOC. ON FLYWHL HSG. 

·---~---········· -----·-·-. ·----·------·-····. .. ---·- --·····-··· --- --- . . ------

(CAT) 3406 UPPER RH SIDE @ 140° 
3408 L\1R RH SIDE @ 140° 

..•. --- j- -
TC, L-10 SERIES LWR RD SIDE @ 159° 

(CUM) KT450 LWR RH SIDE @ 128° 
VT SERIES LWR RH SIDE (@ 125° 

--~--------·· -·--------!------------------
6171 

(DDE) 8v SERI E2 
6V SERlE 

W i re C i i-' s # 162 & 

163 to terminals 
of pick up 

UPPER LH SIDE (@ 55° 

LWR RH SIDE @ 118° 

.. 

REAR VIEW OF FLY\4HL HOUSING 

LOC . # 

1 
1 

-

1 
1 
1 
--

3 

1 
I 

Loc f2 



Compiled F. Freer SHOP PRACTICE 
Approved L lVI TACHOMETER DRIVE 33-01128 

Issued IAA·2o Chg FREIGHTLINER CORPORATION 
Revised Ltr PORTLAND. OREGON PAGE 2 

2. MECHANICAL TACHOMETER DRIVE FITTING LOCATIONS 

ENGINE MODEL FITTING POINTS STD LOCATION 

CUM VT Series up Top of fuel pump 

Inline up LH - top of fuel pump 

DDE* V-8 forward Forward end RH camshaft 

Inline rear LH rear camshaft (can be 
1 moved to RH; check if 

rotation direction OK). 
CAT 3406 up LH side FWD of fuel pump 

3408 up Top of fuel pump 

*NOTE: On Detroit Diesel 8V-92T and 8V-71T rear mounted turbo series, with 
power steering, mechanical tachmoeter is to be connected by authorized 
Detroit Diesel Allison distributor or dealer only. 

3. ELECTRIC TACHOMETER DRIVE CONNECTIONS 

ALTERNATOR CONNECTIONS REMARKS 

Delco 62A - Use only mechanical 
(see above) . 

drive tachometer 

Delco (all except Across any two Circuits No. 111 and No. 112 
Model 62A) phase taps 

Motorola models One wire to phase Circuits No. 111 and No. 112 
& Leece-Nevill e tap other to ground 

EAC-828 



Compiled F. F"Rre< 
Approved L f\.'1 

SHOP PRACTICE 33-01129 FULL FLOW OIL FILTER 
Issued 4 -4-So 
Revised 6-23-80 

Chg A FREIGHTLINER CORPORATION 
Ltr PORTLAND. OREGON 

Remote Mounted Full Flow Filters 

These filters must be connected to the engine by hoses of proper construction 
and size as listed below: 

ENGINE HOSE SIZE COt!STRUCTI ON HOSE 

CAT 3408 #20 PF.R 

A SAE# 100R5 48-2004 
or 

IN LINE Equi v. 

6V92 Series #16 
8V71 Series 

DDE 
12V71 Series #20 8V92 Series 

\ 

EAc;.828 
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Compllld HEILESON 

IIIUICI 6-lt-n 

CU!•ItliNS L-10 SERIES 

'1i.tl'~ .. trftD() 
r':t"t::~·~~-J 

Radiator Piping 

SHOP PRACTICE 
THER!'.AL SWITCH/PLU!o!BING LOCATIONS 

CU~l!HtiS L-10 SERIES 

FREIGHTUNER CoRPORATION 
POR'I1.ANl, OREGON 

tttetMt ••u• 
M(&1U POIT 

1110111( ....... .. ., ... , nw to 1111 

- L-10 Standard See DOS-12464 
- L-10 OA Series See DOS-12635 

33-01130 



Compiled Mcintosh 
SHOP PRACTICE 

Apptovod 
CAT 34068 SERVICE ACCESSIBILITY 33-01131 

Rovilod ChgLtr 
Ft-. , - i 

CAT 34068 ENGINES 

DO NOT route wiring/plumbing, etc., in area of ra.ck position indicator cover. 
The cover is removed by service personnel who must have hand and tool 
clearance for making fuel settings and checks. 

E-45A (10/77) 
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Complied RINARD SHOP PRACTICE 33-01132 
CATERPILLAR PEEC ENGINES 

Approved AIR CONNECTION PG 1 OF 1 
lasued 09/04/87 

Revised 02/13/89 
ChgLtr A REIGHTUNER CoRPORATION 

PORTLAND, OREGON 
PA2006-13 

INLET AIR PRESSURE CONNECTION 

The electronic control systems for these engines require an air pressure 
transducer line from the clean side of the air intake system (between 
the air cleaner and turbocharger) to the electronic module. This 
connection on a 3406 PEEC is at the rear of the governor housing and is 
a 7/16-20 37 degree flare port. The 3176 connection is at the rear of 
the ECM control module and is a 1/4 nptf. 

To prevent dirt from entering the engine if the transducer line fails, a 
filter must be provided in the transducer line where it connects to the 
air inlet system. This filter is provided with the Donaldson units and 
is called out on spec line 192 for Farr units. 

HOSE AND FITTINGS 
CALLED OUT IN LN 101 BOM 

CAP TEE IF NO RESTRICTION 
GAUGE IS CALLED OUT 

CONNECT ST TEE TO 
AIR RESTRICTION TAP 
ON CLEANER BODY (ON) 
OR IN PIPING ( F ARR) 

n r, n n 
I I :~,-- -\---, > 
I I \ I ( ---- _, 

I~ ..... ~ ··>- : \ /\),) ~ 1 .... ___ ... iCAT 3406-CONNECT TO TRANSDUCER 
PORT ON GOVERNOR HOUSING 

CAT 3176-CONNECT TO PORT 
ON REAR OF ECM 



Compiled S.Heileson 
SHOP PRACTICE 

CHARGE AIR COOLER HOSE 
CONSTANT TORQUE CLAMPS 

33-01133 

...... 
Oltltr 

Charge air cooler hose clamps to be installed as per Diagram #2 (go~ 5 in/lbs.). 

DIAGRAM #1 

Clamp installed@ 50 
from housing. 

DIAGRAM #2 

Screw tip 'A' protruding slightly 

Clamp installed @ 90 i lbs. Note: Screw tip 'A' protruding and 
compression of bellevilles. Torque loss from rubber hose compression 
("cold flow") after initial installation will leave clamp torque @ 
70 - 80 in/lbs. 

DIAGRAM #3 

Clamp installed@ 125 1 /lbs. Note: Screw tip 'A' extended well beyond 
the housing. Bellevilles are compressed to about 90% of flat. 



COMPILED R· D ·W 

APPRV D FEHER 

ISSUE DATE 07/0 I /88 

REV DATE 07/29/96 

CHG· LTR A 

SHOP PRACTICE 
CAT PEEC ACCELERATOR 

INSTALLATION AND ADJUSTMENT 

FREIGHTLINER CORPORATION 
PORTLAND • · OREGON 

SECTION NUMBER 
33-0 I 134 

PAGE 
I OF I 

PA2042-72 

REFER TO·IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION K09-SOOO I -0 I I· FOR CAT PEEC 
ACCELERATOR INSTALLATION AND ADJUSTMENT. 



COMPILED ERK 

APPRV DCR 

ISSUE DATE 07/ II /91 

REV DATE 07/29/96 

CHG LTR C 

SHOP PRACTICE 
REMOVAL 

ENGINE REAR LIFTING EYE 

FREIGHTLINER CORPORATION 
PORTLAND , · OREGON 

SECTION NUMBER 
33-0 I 135 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION·· K09-SOOOI-012FOR REMOVAL,REAR 
ENGINE LIFTING EYE. 
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COMPILED F.FREER 

APPRV OCR 

ISSUE DATE 04/07/65 

REV DATE 06/15/94 

CHG LTR M 

33-02101 
33-02102 
33-02108 
33-02109 

SHOP PRACTICE 
CLUTCH 

CONTENTS 

SECTION NUMBER 
33-02100 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

CLUTCH PEDAL AND LINKAGE ADJUSTMENT 
CLUTCH INSTALLATION, MANUAL TRANSMISSION 
LUBE EXTENSION TUBE. RELEASE BEARING 

PAGE 
1 OF 1 

PA2101-05 

MECHANICAL CLUTCH PEDAL AND LINKAGE ADJUSTMENT 



COMPILED HJR 

APPRV VWS 

ISSUE DATE 04/07/65 

REVDATE 07/29/96 

CHG L TR D 

SHOP PRACTICE 
CLUTCH PEDAL 

AND LINKAGE ADJUSTMENT-COEIIE 

FREIGHTLINER··CORPORATION 
PORTLAND.· OREGON 

SECTION NUMBER 
33-02101 

PAGE 
I OF I 

PA2042-72 

REFER TO !MIS (INTEGRA TEO MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION·· K09-S0002-00I/002FOR·· CLUTCH 
PEDAL AND LINKAGE ADJUSTMENT-COE/IE. 



A. 
I 

+ 

Compiled HJR SHOP PR.II.CTI CE 
CLUTCH PEDAL AND LINKAGE ADJUSTMENT 

33-02101 
Approved VHS 

Issued 4 7 65 

Revised 1-30·84 ChgLtr A FRE~ CoRPoRATION Page 1 PORTLANl, OREGON 

The internal clutch adjustment must be correct before the linkage or controls can 
be adjusted. If you know this has not been done or if the adjustments to the 
linkage do not produce the desired results, check the internal adjustment 
according to Section 02103. 

1 . Free Peda 1 * 
-conventional 
With the rod adjusted for length, the free pedal is adjusted to 1 l/4'' 
by means of the adjusting screw on the release shaft adjuster. About 5/32" 
free travel at this point will give approximately this free pedal travel. 

fz.-ON Crt-!Vft'TIONAL 

* Compare 33-02103 p.1., A.9. 

E ... 5A (10(77) 
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ompiled H.J .R. SHOP PRACTICE 
A roved V.H.S. CLUTCH PEDAL AND LINKAGE ADJUSTMENT 33-02101 

Issued 5-12-67 Chg G 
FREIGHTLINER CORPORATION 

Revised t\-\S-83Ltr PORTLAND OREGON Page 2 

5 D, .ClUTCH RETURN SPRINGS, COE 

For111 E-45 A 

There are two externally mounted clutch return springs: 

1. Clutch Pedal Return Spring ("A" in Figure) 
Attach spring to lightening hole in cab support gusset and clutch 
pedal cross shaft arm notch. Insure proper tension by extending 
spring from one to two inches, in pedal up position. CAUTION: Do not 
nick or otherwise damage anchor loops at installation and avoid cocking 
or binding at the ends. 

23-9130 

2. Clutch Rod or Lever Return Spring ("B" in figure) 
This spring is to be fastened by passing a 1/4-28 x 1-1/2" cap screw 
through the spring eye and running a plain hexagon nut hand tight up 
to the end of the threads. The tip of the cap screw is then passed 
through a 9/32" hole in a bracket attached to the webb of the frame, 
and then another nut tightened firmly in place. The hard wire 
hook provided at the other end of the spring is then passed through 
eigher (a) the fork of the clevis on the clutch rod, making sure it 
seats fully; or (b) the hole in 23-9130-003 which is called out in clutch 
inst for the following engines: 8V~71, 8V-71T, VT Series·. 

Locate 23-9130-003 between clevis and tightening nut and install in a 
.4ownward direction to keep return spring from rubbing cluLCh rod-

·- ppE 8V ~eries ·engines used with bumper A-frames require the 2F9t)O be··· 
tocated on the rearmon, ·bottom flange, A-Frame bolt rather than as 
illustrated. 
~AUTION: Avoid placing excessiv!;l_side. forcf! ag;~inst the eye of the 
spring and do not over-stretch. 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 



COMPILED HEILESON 

APPRV D R 

ISSUE DATE 04/07/65 

REVDATE 07/29/96 

CHG··LTR R 

SHOP PRACTICE 
CLUTCH INSTALLATION 

FREIGHTLINER CORPORATION 
PORTLAND • · OREGON 

SECTION NUMBER 
33-02102 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION K09-S0002-003FOR CLUTCH 
INSTALLATION PROCEDURE. 

I 
I 



COMPILED HEILESON 
SECTION NUMBER SHOP PRACTICE APPRV OR 

CLUTCH 33-02102 
ISSUE DATE 04/07/65 

INSTALLATION PAGE 
REV DATE 04/11/94 OF 8 

LTR p FREIGHTLINER CORPORATION 
P2414J-OI CHG PORTLAND OREGON 

1. CLEAN FLYWHEEL AND TRANSMISSION DRIVE SHAFT 

REMOVE WITH A GOOD SOLVENT ALL DIRT AND RUST PREVENTION MATERIAL FROM THE 
FLYWHEEL AND THEN DRY. BE SURE TO CLEAN THE MOUNTING SURFACES ON THE FLYWHEEL 
AND FLYWHEEL HOUSING. 

2. INSTALL PILOT BEARING 

M INSTALL THE PILOT BEARING IN THE FLYWHEEL BORE BY DRIVING THE OUTER RING ONLY 
UNTIL IT IS FIRMLY SEATED. 

3. FLYWHEEL MOUNT 

3.1 FLAT FLYWHEEL MOUNT 

NO PRIOR PREPARATION OTHER THAN AS SPECIFIED IN PARAGRAPH I. 

3.2 POT TYPE FLYWHEEL MOUNT 

3.2.1 INSTALL DRIVE PINS (14 INCH- 2 PLATE CLUTCH) 

3.2.1.1 THESE SHOULD BE INSTALLED WITH AN ALIGNMENT TOOL TO ASSURE THAT 
THE SURFACES ARE PARALLEL WITH THE SHAFT CENTER LINE. THE SIX 
PINS ARE PLACED IN HOLES 60 DEGREES APART, OTHERWISE THE PLATE 
WILL NOT MOVE FREELY. 

3.2.2 INSTALL DRIVE PIN SET SCREWS 

3.2.2.1 USE SET SCREWS OF THE LOCKING TYPE, 
OR IF NOT AVAILABLE. USE TWELVE OF 
THE NON-LOCKING TYPE. TORQUE TO 

L 25 FT.LBS. 
(REFER TO FIGURE I) 

4. INSTALLATION AND ASSEMBLY OF CLUTCH PARTS* FIGURE I 

*CAUTION: CLUTCH DISCS MAY BE MARKED "FLYWHEEL SIDE" AND REAR DISCS MARKED 
"PRESSURE PLATE SIDE". INSTALL AS NOTED. 

4.1 SPICER 350MM ANGLE RING SINGLE PLATE PUSH TYPE CLUTCH. 

4.1.1 INSERT CLUTCH DISC ALIGNMENT TOOL OR SPLINED 
MAIN DRIVEN GEAR THROUGH CLUTCH DISC HUB AND 
INTO FLYWHEEL PILOR BEARING TO POSITION DISC. 
(REFER TO FIGURE 2) 

NOTE, WHEN INSTALLING THE DRIVEN DISC ASSEMBLY. 
BE SURE TO HAVE THE LONGER END OF HUB 
FACE TOWARD THE TRANSMISSION. 

4. 1.2 MOUNT CLUTCH TO THE FLYWHEEL WITH GRADE 8 
CAPSCREWS AND LOCKWASHERS TIGHTENED IN 
ACCORDANCE WITH PARAGRAPH 5.1. 
REFER TO FIGURE #3 FOR TIGHTENING SEQUENCE. 

FIGURE 2 



COMPILED HEILESON 
SECTION NUMBER SHOP PRACTICE APPRV DR 

CLUTCH 33-02102 
ISSUE DATE 04/07/65 INSTALLATION PAGE 

REV DATE 04/11/94 2 OF 8 

CHG LTR p FREIGHTLINER CORPORATION 
P2414J-OI PORTLAND. OREGON 

4. INSTALLATION ANO ASSEMBLY OF CLUTCH PARTS (CONTINUED) 

12 

8 6 
2 

II 

7 
SPICER ANGLE RING 

7 

8 

3 

5 
SPICER (EXCEPT ANGLE RING) 

ROCKWELL 
EATON VALEO 

FIGURE 3 
TIGHTENING SEQUENCES 

4.1.3 REMOVE SHIPPING BLOCKS. BLOCKS ARE LOCATED 
BETWEEN TAIL OF LEVER AND FLYWHEEL RING OF 
CLUTCH ASSEMBLY. (REFER TO FIGURE 4) 

NOTE, CLUTCH WILL NOT FUNCTION UNLESS BLOCKS 
ARE REMOVED. 

II 

7 

3 

2 5 9 

10 6 I 

EATON VALEO 

4 

8 

12 

Shipping Blocks 
350mm (14 inch) Clutch 

FIGURE 4 
4.1.4 REMOVE ALIGNMENT TOOL. 

4.2 SPICER 14 INCH STAMPED COVER SINGLE PLATE AND 17 INCH EATON VALEO CLUTCHES. 

M 4.2.1 INSTALL TWO GUIDE STUDS 3/8-16 X 2 INCHES LONG IN THE FLYWHEEL AT 
THE 9 O'CLOCK AND 2 O'CLOCK POSITIONS. 

4.2.2 INSTALL THE DISC BY INSERTING THE ALIGNING TOOL THROUGH THE SPLINE 
AND INTO THE PILOT BEARING. MAKE SURE THE SIDE MARKED "PRESSURE 
PLATE SIDE" FACES THE PRESSURE PLATE. 

4.2.3 WITH THE ALIGNING TOOL STILL IN PLACE, CAREFULLY SLIDE THE CLUTCH 
ASSEMBLY OVER THE ALIGNING TOOL. 

M 4.2.4 MOUNT CLUTCH TO THE FLYWHEEL WITH GRADE 8 CAPSCREWS AND LOCKWASHERS. 
REPLACE THE TWO GUIDE STUDS WITH CAP SCREWS, TIGHTEN IN ACCORDANCE 
WITH PARAGRAPH 5. I. 

------'--------- -- - --------------------·-··--------------------------------------------·- ·-· ..... ---------------····--···· 



COMPILED HEILESON 
SECTION NUMBER SHOP PRACTICE APPRV DR 

CLUTCH 33-02102 
ISSUE DATE 04/07/65 INSTALLATION PAGE 

REV DATE 04/11/94 3 OF 8 

CHG LTR p FREIGHTLINER CORPORATION 
PORTLAND, OREGON 

4. INSTALLATION AND ASSEMBLY OF CLUTCH PARTS (CONTINUED) 

4.3 SPICER 14 INCH STAMPED COVER TWO PLATE CLUTCH 

4.3.1 PLACE THE FRONT DISC AGAINST THE FLYWHEEL WITH THE SIDE MARKED 
"FLYWHEEL" FACING THE ENGINE. 

P2414J-OI 

4.3.2 INSTALL TWO GUIDE STUDS. 3/8-16 X 3 INCHES LONG IN THE FLYWHEEL AT 
THE I I O'CLOCK AND I O'CLOCK POSITIONS. 

4.3.3 INSTALL THE STRAP DRIVE INTERMEDIATE PLATE OVER THE GUIDE STUDS. 
THE FOUR THROUGH HOLES AT THE DRIVE STRAPS ARE THE PILOT HOLES FOR 
THE ADAPTER RING. MAKE SURE THE SIDE MARKED "FLYWHEEL SIDE" FACES 
THE FLYWHEEL. (DRIVE STRAPS MUST FACE PRESSURE PLATE) RAISE THE 
FRONT DISC TO FIT INTO THE INTERMEDIATE PLATE OPENING. 

4.3.4 INSTALL THE REAR DISC BY INSERTING THE ALIGNING TOOL THROUGH BOTH 
SPLINES AND INTO THE PILOT BEARING. MAKE SURE THE REAR DISC SIDE 
MARKED "PRESSURE PLATE SIDE" FACES THE PRESSURE PLATE. 

4.3.5 SLIDE THE CLUTCH ASSEMBLY OVER THE GUIDE STUDS AND AGAINST THE SPACER RING. 
MOUNT THE CLUTCH TO THE FLYWHEEL WITH GRADE 8 CAPSCREWS AND LOCKWASHERS 
TIGHTENED IN ACCORDANCE WITH PARAGRAPH 5. I • REFER TO FIGURE #3 FOR TIGHTENING 
SEQUENCE. 

4.3.6 REPLACE THE TWO GUIDE STUDS WITH CAP SCREWS. TIGHTEN IN ACCORDANCE 
WITH PARAGRAPH 5. I. 

4.3.7 REMOVE THE TWO WOODEN BLOCKS FROM BETWEEN THE RELEASE BEARING 
HOUSING AND FLYWHEEL RING. REMOVE ALIGNING TOOL. 

4.4 14 INCH-2 PLATE ANGLE SPRING CLUTCH (CAST COVER) 

4.4.1 PLACE FRONT DRIVEN DISC ON FLYWHEEL WITH HUB FLANGE OF DISC AWAY 
FROM THE ENGINE AND TOWARD THE TRANSMISSION. 

4.4.2 INSTALL INTERMEDIATE PLATE IN FLYWHEEL. LOCATING THE DRIVE SLOTS 
ON THE SIX DRIVE PINS. CHECK TO SEE THAT PLATE FLOATS FREELY ON 
THE PINS. 

4.4.3 INSTALL THE REAR DRIVEN DISC WITH THE LONG HUB OF DISC AWAY FROM 
THE ENGINE. 

4.4.4 INSTALL THE REAR DISC BY INSERTING THE ALIGNING TOOL THROUGH BOTH 
SPLINES AND INTO THE PILOT BEARING. MAKE SURE THE REAR DISC SIDE 
MARKED "PRESSURE PLATE SIDE" FACES THE PRESSURE PLATE. 

4.5 14 INCH "SUPER DUTY" INSTALLATIONS 

4.5.1 ON 14 INCH "SUPER DUTY" INSTALLATIONS BE SURE TO USE THREE ANTI
RATTLE SPRINGS EQUALLY SPACED BETWEEN THE DRIVE PINS. INSTALL WITH 
ROUNDED SECTIONS TOWARDS THE FLYWHEEL FACE (AS INDICATED BY ARROW 
ON ANTI-RATTLE SPRING). 14 INCH "SUPER DUTY" CLUTCHES HAVE THICKER 
INTERMEDIATE PLATES AND FOUR CERAMIC BUTTONS. DO NOT MIX STANDARD 
AND "SUPER DUTY " DISCS. CAUTION• WEAR HEAVY GLOVES WHEN INSTALL
ING ANTI RATTLE SPRINGS FOR SAFETY REASONS. 
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COMPILED HEILESON 
SECTION NUMBER SHOP PRACTICE APPRV OR 

CLUTCH 33-02102 
ISSUE DATE 04/07/65 

INSTALLATION PAGE 
REV DATE 04/ I I /94 4 OF 8 

CHG LTR p FREIGHTLINER CORPORATION 
P2414J-OI PORTLAND OREGON 

4. INSTALLATION AND ASSEMBLY OF CLUTCH PARTS (CONTINUED) 

4.6 15 1/2 INCH 2 PLATE CLUTCH WITH POSITIVE SEPARATOR 

4.6.1 AFTER INSTALLING REAR DISC, POSITION THE INTERMEDIATE PLATE SO THAT 
THE PINS SET TOWARD THE FLYWHEEL SIDE. THE PINS SHOULD BE FLUSH ON 
THE PRESSURE PLATE SIDE. 

4.6.2 USING A 1/4 INCH DIAMETER TOOL. LIGHTLY TAP EACH PIN TOWARD THE 
FLYWHEEL, THROUGH THE 5/16 INCH DIAMETER HOLE. THE PINS SHOULD 
NOW BE FLUSH AGAINST THE FLYWHEEL. 

4.6.3 THE SEPARATOR PIN WILL ALLOW THE INTERMEDIATE PLATE TO MOVE BACK 
.025-.035 INCH WHEN THE CLUTCH IS RELEASED GIVING CONSTANT GAP ON 
BOTH SIDES OF THE INTERMEDIATE PLATE. 

5. ASSEMBLE PRESSURE PLATE ASSEMBLY TO FLYWHEEL 

5.1 POSITION PRESSURE PLATE ASSEMBLY ON FLYWHEEL. TIGHTEN THE GRADE 8 CAPSCREWS 
EVENLY. PROGRESSING AROUND THE FLYWHEEL TO AVOID COCKING AND BINDING OF FLYWHEEL 
RING PILOT. TIGHTEN THE GRADE 8 CAP SCREWS IN ACCORDANCE WITH THE FOLLOWING: 

CLUTCH SIZE TORQUE 
SINGLE PLATE 
350MM SPICER - 25-35 FT/LBS. 
14 INCH SPICER - 25-35 FT/LBS. 
14 INCH EATON - 25-35 FT/LBS. 
16 INCH EATON - 40-50 FT/LBS. 
17 INCH EATON - 40-50 FT/LBS. 
TWO PLATE 
14 INCH STAMPED - 25-35 FT/LBS. 
14 INCH CAST - 25-35 FT/LBS. 
15 1/2 INCH CAST - 40-50 FT/LBS. 

5.2 HOLDING DEVICES. 

5.2.1 AS THEY COME FROM THE MANUFACTURER. MANY CLUTCHES HAVE WOOD BLOCKS 
BETWEEN THE RELEASE BEARING AND THE CLUTCH COVER FOR SHIPPING PURPOSES. 
EATON VALEO CLUTCHES HAVE "U" CLIPS FOR THIS SAME PURPOSE. FOR PROPER 
OPERATION OF THE CLUTCH, THESE BLOCKS AND "U" CLIPS MUST BE REMOVED 
AFTER INSTALLATION IS COMPLETED. 

5.2.2 THE FOLLOWING IS A TABLE OF CLUTCHES AND THE MEANS USED TO HOLD THE 
ASSEMBLY FOR MOUNTING. THE DEVICES ARE TO BE REMOVED AND DISCARDED 
AFTER INSTALLATION OF THE CLUTCH. 

MANUFACTURER 

ROCKWELL 
ROCKWELL 
SPICER 
SPICER 
SPICER 
SPICER 
EATON VALED 

CLUTCH TYPES 

14" -TWO PLATE 
15 1/2"-TWO PLATE 
13" -ONE PLATE 
14" -ONE PLATE 
14" -TWO PLATE 
15 112"-TWO PLATE 
14". 16". 17" 

HOLDING DEVICES 

WOOD BLOCKS 
WOOD BLOCKS 
WOOD BLOCKS 
WOOD BLOCKS 
WOOD BLOCKS 
WOOD BLOCKS 
4 "U" CLIPS 
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FREIGHTLINER CORPORATION 

P2414..J-01 PORTLAND, OREGON 

6. CLUTCH ADJUSTMENT 

6.1 PULL TYPE CLUTCH ADJUSTMENT, 

K 6.1.1 ALL PULL TYPE CLUTCHES WITH CLUTCH BRAKES HAVE 1/2 INCH TO 9/16 INCH 
CLEARANCE BETWEEN THE CLUTCH BRAKE AND THE RELEASE BEARING REAR FACE. 
REFER TO FIGURE #4, 

N 

1/2' TO 9/16' 
RELEASE TRAVEL 

FREETRAVELBEnNEEN 
Y KE AND WEAR PADS· 

FIGURE 5 FIGURE 6 

NOTE, ORIENTATION OF CLUTCH BRAKE NOT RELEVANT. 

6.2 SPICER SELF ADJUSTING CLUTCH (REFER TO FIGURE 5) 

6.2.1 LOOSEN SCREW NO. I ONE FULL TURN. 

6.2.2 REMOVE SCREW NO. 2. 

6.2.3 PIVOT ASSEMBLY NO. 3 TOWARDS DRIVE SHAFT TO DISENGAGE WORM AT 
LOCATION NO. 4. 

6.2.4 WRENCH TIGHTEN SCREW NO. I TO HOLD ASSEMBLY IN THIS POSITION. 

M 6.2.5 USE SCREWDRIVER OR ADJUSTING TOOL AT LOCATION NO. 5 TO ADJUST FOR 1/2 INCH 
TO 9/16 INCH GAP AS SHOWN IN FIGURE #6. 

6.2.6 LOOSEN SCREW NO. I ONE FULL TURN. 

6.2.7 MOVE ADJUSTING RING SLIGHTLY AT LOCATION NO. 5 UNTIL WORM TEETH 
ENGAGE AND ASSEMBLY IS BACK IN POSITION (CAUTION, DO NOT USE FORCE) 

6.2.8 REPLACE SCREW NO. 2 AND TIGHTEN BOTH NO. I AND NO. 2 SCREWS. 
TIGHTEN TO 30-35 FT/LBS. 
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COMPILED HEILESON 
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CLUTCH 33-02102 
ISSUE DATE 04/07/65 INSTALLATION PAGE 

REV DATE 04/11/94 6 OF 8 

CHG LTR p FREIGHTLINER CORPORATION 
P2414J-OI PORTLAND OREGON 

6. CLUTCH ADJUSTMENT (CONTINUED) 

6.2.9 VISUALLY CHECK TO SEE .IF ACTUATOR ARM BALL (A) IS INSERTED INTO 
RELEASE SLEEVE RETAINER (B). IF ADJUSTING ASSEMBLY IS INSTALLED 
PROPERLY. THE ADJUSTER ASSEMBLY SPRING WILL MOVE BACK ANO FORTH AS 
PEDAL IS STROKED. (RECOMMEND USING A MIRROR FOR THIS CHECK). 
NOTE: THE CLUTCH WILL NOT SELF-ADJUST IF THE ACTUATOR ARM BALL IS 

NOT INSERTED INTO THE RELEASE SLEEVE RETAINER OR IF THE 
RELEASE BEARING TRAVEL IS LESS THAN 1/2 INCH. 

6.3 MANUAL ADJUSTING CLUTCH 

CAST HOUSING 

ADJUSTING 
RING 

FIGURE 7 

Lockstrap 

STAMPED HOUSING 

6.3.1 THE ADJUSTMENT IS MADE BY ROTATING THE ADJUSTING RING AFTER MEASURING 
THE CLEARANCE BETWEEN THE REAR FACE OF THE RELEASE BEARING AND THE CLUTCH 
BRAKE. 

6.3.1.1 FIRST. REMOVE THE LOCK CAP SCREW AND AND THE LOCK STRAP. NEXT. RELEASE 
THE CLUTCH AND HOLD IT IN THIS POSITION. TURNING THE ADJUSTING RING 
CLOCKWISE MOVES THE RELEASE BEARING TOWARDS THE TRANSMISSION DECREASING 

M THE CLEARANCE. TURNING THE ADJUSTING RING COUNTER CLOCKWISE MOVES THE 
RELEASE BEARING TOWARDS THE ENGINE INCREASING THE CLEARANCE. ONE FULL 
LUG ROTATION OF THE RING WILL MOVE THE RELEASE BEARING APPROXIMATELY 
.020 TO .030 INCH. 

6.3.2 RE-ENGAGE THE CLUTCH AND REPLACE THE LOCK STRAP AND ITS CAP SCREW. 
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6. CLUTCH ADJUSTMENT (CONTINUED} 

p 6.4 SPICER ADJUSTMENT FOR "EASY PEDAL" CLUTCH WITH "KWIK-ADJUST" COMPONENT 

6.4.1 INSERT A 5/8 INCH SOCKET OR BOXED END WRENCH THROUGH THE 
INSPECTION HOLE AND DEPRESS THE HEX HEADED BOLT. KEEPING THE 
WRENCH ON THE BOLT. (REFER TO FIGURE 81 

6.4.2 ROTATE THE BOLT CLOCKWISE TO DECREASE THE CLEARANCE BETWEEN THE RELEASE 
BEARING AND THE CLUTCH AND COUNTER CLOCKWISE TO INCREASE THE CLEARANCE. 

6.4.3 THE '"KWIK-AOJUST'" WILL RE-ENGAGE AT A THIRD OF A TURN. 

NOTE, ONE THIRD TURN OF HEX HEAD BOLT WILL RESULT IN .019 INCH OF 
RELEASE BEARING TRAVEL. 

FIGURE 8 



-------.--------- -- --------------------

COMPILED HEILESON 

APPRV DR SHOP PRACTICE 
CLUTCH 

ISSUE DATE 04/07/65 INSTALLATION 
REV DATE 04/11/94 

CHG p FREIGHTLINER CORPORATION 
LTR PORTLAND OREGON 

6. CLUTCH ADJUSTMENT (CONTINUED) 

6.5 EATON VALEO CLUTCH ADJUSTMENT 
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P2414J-01 

6.5.1 LOOSEN THE LOCKNUT RING AND ROTATE SLEEVE WITH ADJUSTER RING TO GAIN PROPER 
RELEASE TRAVEL CLEARANCE. ON UNITS EQUIPPED WITH A CLUTCH BRAKE, THIS 
DISTANCE IS THIS DISTANCE IS 1/2 TO 9/16 INCH. ON UNITS WITHOUT A CLUTCH 
BRAKE. THIS DISTANCE IS 3/4 TO 13/16 INCH. (REFER TO FIGURE 9) 

6.5.2 TIGHTEN THE LOCKNUT RING AGAINST THE RELEASE BEARING COUPLER USING 
TWO (2) SPANNER WRENCHES. 

Ring 

Release 
Yoke 

A DIMENSION, .125"±.020 FOR MECHANICAL LINKAGE 
.000" FOR HYDRAULIC LINKAGE. 

7. POSITION RELEASE BEARING 

7.1 PULL TYPE CLUTCH 

FIGURE 9 

7.1.1 POSITION THE BEARINGS SO THAT THE FLAT SECTION IS ON TOP. REMOVE 
THE SPLINE ALIGNMENT TOOL. 

7.2 PUSH TYPE CLUTCH 

7.2.1 INSTALL RELEASE BEARING ASSEMBLY ON TRANSMISSION INPUT SHAFT. ENSURE THAT THE 
RELEASE BEARING IS POSITIONED WITH THE "ZERK" FITTING IN THE DOWNWARD POSITION 
AND THE BEARING FACING TOWARDS THE ENGINE. 

8. RELEASE BEARING GREASING 

8.1 NEW CLUTCH RELEASE BEARINGS ARE PRELUBED. INITIAL LUBRICATION IS NOT NEEDED. 
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SHOP PRACTICE 
INTERNAL CLUTCH ADJUS'l'MENT (ASSEMBLED VEHICLE) 

Remove the 
~ousing. 

ttom of clutch 

Measure clearance between release bearing 
housing and clutch brake o.e./or spring 
plate hub, dependent on installation. If 
clearance is more or less than specified 
in chart, readjust clutch as follows: 

Rotate engine flywheel 
ring lock is exposed. 
screw and lock. 

until adjusting 
Remove lock cap-

Release the clutch by locking the clutch 
pedal down in the depressed·position. 

Use a pry bar to turn adjusting ring. Turn 
adjusting ring counterclockwise to move re
lease bearing housing toward flywheel; clock
wise to move bearing housing away from fly
wheel. Rotation or movement of one lug 
position will move. the release bearing 
housing approximately 1/32 inch. 

Remove the clutch pedal block to re-engage 
the clutch. 

Recheck clearance as outlined in Step 2. 

Page 1 

After clutch has been properly adjusted, install lock with lock screw and lock 
washer in notch provided in adjusting ring. 

llr:-"'"Clte<:KC!eaxanceoetweeill'rr.eer<iaiieyc)k_e_ ··ringers ·an! release bearing housing pads 
(see figure) £! clearance between clutch release lever adjusting arm and 
linkage if the external adjusting arm is used. These clearances should be 
as indicated in "Clutch Pedal and Linkage Adjustment" 33-02101 page 1. 

~--~~~~~----====~-=-=--~=--=-~--~--~ 
~~~c~~ c G 

ERVICE MODEL Without Clutch Brake With Clutch Brake 

2-Plate 
A 2-Plate 

19/32 
19/32 

t 1/32 1/2 % 1/32 B 
C ELF 14" 2-P1ate 

JUSTING 15-1/2" 
2-p1ate 

ERRORS & CHANGES TO ENGINEERING DEPT. 
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SHOP PRACTICE 
CLUTCH CROSS SHAFT LURRICATION 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

CLUTCH RELEASE CROSS SHAFT 

33-021'17 

The zerk fittinas in the cross shaft bushinas in the transmission bell housina 
must be installed durino the transmission-en0ine assembly. 

--~ 

,'/,~ 

I 
\..i ' , , -~ ·-~ 

, \.) [, \ INSTALL ZERK F!TTI NG ON BOTH 
SIDES OF BELL HOUSING 

~~ oY) 
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM l · WORK INSTRUCTION K09-S0002-004 FOR LUBE EXTENSION 
TUBE RELEASE BEARING PROCEDURE. 
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REFER TO·IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION K09-S0002-005FOR MECHANICAL 
CLUTCH PEDAL AND LINKAGE ADJUSTMENT. 
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NONADJUSTABLE 
CLUTCH ROD 

NOTEo REFER TO SHOP BROADCAST OR ASSEMBLY 
LISTS FOR THE SPECIFIC SLUTCH LINKAGES 
AND FASTENERS. 

REFERENCE• FOR 3/8-16 UNC FASTENERS, 
TORQUE IS 26±3 FT/LBS. 

CLUTCH PEDAL 
ASSY. 

_,.,-ll:;~::::::U::::::::::=:::::::::::::::::::::::::::::::.,J.,;IXED ROD END 

AOJUSTA~E / 
ROD END 

FIGURE I. 

HORIZONTAL 
CLUTCH ROD 

I INSTALL HORIZONTAL CLUTCH ROD. 

CLUTCH LEVER 
ARM_ 

1.1 OBTAIN HORIZONTAL CLUTCH ROD AND ATTACH FIXED ROD END TO THE CLUTCH LEVER ARM. 

1.2 SECURE THE OPPOSITE END OF THE CLUTCH ROD OUT OF THE WAY IN PREPARATION FOR 
INSTALLING THE CAB ON THE CHASSIS. 

2. POSITION SPACER GAUGE (AFTER CAB HANG WITH NONADJUSTABLE CLUTCH ROD INSTALLED). 

2.1 IF VEHICLE HAS AIR CAB SUSPENSION MAKE SURE CAB IS AT CORRECT HEIGHT. 

2.2 FOR TRUCKS WITH ROCKWELL CLUTCHES ONLY--IN THE CAB POSITION SPACER (PART NO. 
BM851) BETWEEN THE CLUTCH PEDAL STOP AND THE CLUTCH PEDAL (SEE FIGURE 2). 

' 
CLUTCH 
PEDAL STOP 

SPACER GAUGE (PART NO.BM851) 

(ROCKWELL CLUTCHES ONLY). 

·-
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2.3 FOR TRUCKS WITHOUT ROCKWELL CLUTCH--IN THE CAB POSITION SPACER {PART NO. 
BM855) BETWEEN THE CLUTCH PEDAL STOP ANO THE CLUCH PEDAL {SEE FIGURE 3). 

•' = = ==.:;J -- ,/~ r-1 q 
• b 

(PART NO.BM855l 

FIGURE 3 (NON ROCKWELL CLUTCHES ONLY). 

3. CONNECT CLUTCH ROO TO CROSS SHAFT LEVER 

3.1 PULL THE CLUTCH ROD FORWARD (ADJUSTABLE END) UNTIL IT STOPS WITHOUT APPLYING 
EXCESSIVE FORCE (FIGURE 4). 

3.2 ADJUST LENGTH OF CLUTCH ROD BY ROTATING THE THREADED ROD IN OR OUT THE TUBE 
UNTIL THE ROD END LINES UP WITH THE HOLE IN THE CROSS SHAFT LEVER. SECURE 
CLUTCH ROD TO CROSS SHAFT LEVER. TIGHTEN JAM NUT ON THREADED ROO. REMOVE 
THE SPACER GAUGE (PART NO.BM851 OR BM855). 

PRELIMINARY SETTING FOR RELEASE BEARING FREE TRAVEL IS NOW COMPLETE. 

CROSS 
SHAFT LEVER 

FIGURE 4. 

QUALITY ASSURANCE 

PULL 
FORWARD 

HORIZONTAL 
CLUTCH ROD 

RELEASE BEARING FREE TRAVEL MUST BE VERIFIED INSIDE CLUTCH HOUSING. 
THIS IS MEASURED USING A FEELER GAUGE BETWEEN FORK AND RELEASE BEARING. 
SPECIFICATION IS .125" ±.020". 
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33-03101 
33-03102 
33-03103 
33-03104 
33-03105 
33-03107 
33-03108 
33-031 10 
33-03111 
33-03112 
33-03201 
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33-03204 
33-03206 
33-03207 
33-03208 
33-03209 
33-03210 
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33-03214 

SHOP PRACTICE 
CONTENTS 

FUEL AND AIR INTAKE 

FREIGHTLINER CORPORATION 
PORTLAND 

FUEL SUCTION LINES 
FUEL RETURN LINES 
FUEL TANK MOUNTING 

OREGON 

FUEL TANK, FILLER NECK LOCATION 
FUEL TANK ASSEMBLY 
FUEL TANK BAND STEP LOCATION 
GLIDER PREPARATION 
ASSEMBLY, CRIMP FITTING/FIBER HOSE 
PROCESS CHART, FUEL TANK BUILDUP 

SECTION NUMBER 
33-03100 

PAGE 
I OF I 
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INSTALLATION, SUCTION/RETURN TUBE, FUEL TANK BUILDUP 
AIR INTAKE, GENERAL 
BREAKING AIR INSTALLATION 
AIR CLEANER INSTALLATION, FARR 
INTAKE AIR RESTRICTION INDICATOR INSTALLATION 
CONSTANT TORQUE CLAMPS 
AIR CLEANER. REMOVABLE ELEMENT 
STATIONARY AIR INSTALLATION 
AIR CLEANER, REWORKED 
HOSE HANGERS 
AIR INTAKE DUCT INSTALLATION 
AIR INTAKE PIPE INSTALLATION 
AIR CLEANER, COWL MOUNTED 
CHARGE AIR TURBO ADJUSTMENT, CUMMINS ENGINES 
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION K09-S0003-00I··FOR··FUEL··SYSTEM 
LINES. 
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FUEL SYSTEM LINES 
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LINES MUST BE LONG ENOUGH TO ACCOMODATE NORMAL MOVEMENTS OF PARTS TO WHICH THEY ARE 
K ATTACHED WITHOUT INCURRING DAMAGE OR KINKS. 

K 

LINES MUST BE SECURED BY CLAMPING AND/OR ROUTING TO INSURE AGAINST CHAFING, KINKING 
OR OTHER CAUSES OF MECHANICAL DAMAGE. 

LINES MUST BE ROUTED IN A CONTINUOUS UPWARD SLOPE FROM TANK TO AVOID HIGH AND LOW 
SPOTS IN THE HOSES. 

LINES MUST BE ROUTED AT LEAST SIX(6) INCHES AWAY FROM EXHAUST PIPES. HEAT SHIELDS 
AND/OR HOSE INSULATION MUST BE USED IF HOSE IS LESS THAN SIX(6) INCHES FROM HEAT 
SOURCE. 

LINES MUST BE ROUTED SD THAT ROUTINELY SERVICEABLE COMPONENTS (I.E. FUEL FILTERS, 
WATER SEPARATORS, AIR CLEANERS, DIPSTICKS, ETC.) CAN BE READILY ACCESSED FOR 
ADJUSTMENT OR ELEMENT REMOVAL WITHOUT THE NEED TO DISCONNECT LINES. 

PIPE FITTINGS, 

PIPE THREADS ARE TO BE COATED WITH 48-00094-108 OR WRAPPED WITH TEFLON TAPE. 

FINGER TIGHTEN PIPE FITTINGS AND THEN WRENCH TIGHTEN ONE AND ONE HALF TURNS. 
TIGHTEN MORE IF NECESSARY TO SEAL. 
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM l WORK INSTRUCTION ·· K09-S0003-002 FOR FUEL 
RETURN LINES PROCEDURE. 
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REFER TO SPM 33-03101 FOR RULES APPLICABLE TO RETURN FUEL LINES. 
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FUEL TANK 
MOUNTING 
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION K09-S0003-003 FOR FUEL ·TANK 
MOUNTING. 
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CLEANLINESS IS THE FIRST RULE FOR ALL FUEL SYSTEM INSTALLATIONS. FILTERS, 
TRAPS, AND OTHER SPECIAL DEVICES CAN BE RELIED UPON ONLY PARTIALLY TO 
PROTECT AGAINST FOREIGN MATERIALS. SCRUPULOUS CLEANLINESS IN THE INITIAL 
INSTALLATION WILL AVOID MANY DIFFICULTIES THAT MIGHT OTHERWISE OCCUR 
DOWNSTREAM FROM THE PROTECTING DEVICES. 
MAKE SURE ALL LINES, HOSES, AND FITTINGS ARE CLEAN AND FREE OF SMALL CHIPS 
AND METAL FILINGS. 
CLEAN OUT OF THE FUEL TANK ALL CHIPS, DRILL SHAVINGS, FILINGS, ANO OTHER 
PROCESSING DEBRIS. SUCH MATERIALS ARE A FREQUENT CAUSE OF DRAIN VALVE 
FOULING. LEAVE PROTECTIVE CAPS, PLUGS, OR COVERS IN PLACE AS LONG AS 
POSSIBLE. EVEN THEN, STORE FUEL SYSTEM PARTS IN A PLACE SAFE FROM DAMAGE 
AND AWAY FROM AIRBORNE DUST, FLYING CHIPS, EXCESSIVE MOISTURE. AND THE 
LIKE. PLUG ALL FUEL LINE OPENINGS ON GLIDER UNITS. (THIS ALSO APPLIES TO 
VEHICLES THAT ARE TO STAND PARTIALLY COMPLETED FOR ANY LENGTH OF TIME.) 

B. FUEL TANK LOCATION: 
THE TANK FORE AND AFT LOCATION WITHIN THE BRACKETS IS SPECIFIED BY 
ENGINEERING. BUT THE FOLLOWING CLEARANCES SHOULD BE CAREFULLY CHECKED AT 
ASSEMBLY. 
I. THE REAR OF THE TANK, INCLUDING FITTINGS AND LINES, MUST NOT EXTEND 

FURTHER BACK THAN THE FORWARD EDGE OF THE MOUNTING BASE OF THE FORWARD 
REAR SPRING BRACKET (TO ALLOW PROPER CLEARANCE TO THE PROJECTING ENDS 
OF THE SPRINGS) AND MUST NOT BE LESS THAN 4.00 INCHES AWAY FROM THE 
REAR TIRES. 

2. CLEARANCE TO ANY NON-MOVING PART SUCH AS BATTERY BOX, TILT PUMP, ETC. 
TO BE NOT LESS THAN 0.25 INCH. ALL FLUID LINES, WIRES, ETC., 
ESPECIALLY THOSE WITH EXPOSED METAL ARMOR, ARE TO BE INSTALLED IN 
SUCH A WAY AS NOT TO BE ABLE TO RUB AGAINST THE TANK. 

C. FUEL TANK BRACKET AND BAND: 

RUBBER ISOLATORS ARE PLACED BETWEEN THE TANK AND TANK BRACKET, AND BETWEEN 
THE TANK AND ITS SUPPORTING BAND. THE ISOLATOR ON THE BRACKET IS SHAPED 
AND PLACED TO COVER JUST THE TANK CONTACT AREA. THE ISOLATOR ON THE 
BAND EXCEEDS THE BAND ~DMEWHAT IN WIDTH AND EXTENDS AT EACH END BEYOND 
ANY POSSIBLE POINT OF METAL TO METAL CONTACT WITH THE TANK. TO PREVENT 
THE ENDS OF THE ISOLATOR FROM BECOMING UNSTUCK AND PEELING BACK DUE 
TO HANDLING, A LENGTH OF MASKING TAPE CAN BE WRAPPED AROUND THEM NEAR THE 
ENOS: THE TAPE IS THEN REMOVED AT INSTALLATION. NO CEMENT IS USED BETWEEN 
THE TANK AND THE ISOLATORS WITH THIS METHOD. 
OPTIONALLY. THE ISOLATORS MAY BE CEMENTED TO THE BRACKET AND TO THE TANK 
BAND WITH ADHESIVE 48-00094-951. 
(EXCEPTIONS TO THIS SHOP PRACTICE WITH REGARD TO ISOLATORS MAY OCCASIONALLY 
BE NOTED ON THE SPECIFICATION SHEET.) 
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D. FUEL TANK T-BOLT GUARDS: 
THE FOLLOWING CRITERIA PERTAIN TO THE LOCATIONS IN WHICH T-BOLT GUARDS, 
ARE NOT REQUIRED. 

I. CONVENTIONALS WITH 27.25 INCH DIAMETER FUEL TANKS AND TANK/FRAME 
SIDE FAIRINGS. 

2. CONVENTIONALS WITH 23 INCH OR 27 INCH DIAMETER FUEL TANKS AND FUEL TANK 
BRACKET UNDER THE CAB AND/OR SLEEPER BOX. 

3. COE'S WITH 23 INCH OR 27.25 INCH DIAMETER FUEL TANKS AND FUEL TANK 
BRACKET WHICH TIES WITH EXHAUST BRACKET (UNDER EXHAUST ELBOW). 

ALL T-BOLTS ARE TO HAVE GUARDS INSTALLED EXCEPT AS NOTED IN Dl, D2, AND D3. 
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REFER TO IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM l · WORK ·INSTRUCTION K09-S0003-004 FOR FUEL TANK 
ASSEMBLY. 
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A 24-00278-000 LABEL {ILLUSTRATED BELOW) IS TO BE PLACED ON 
ALL FUEL TANKS EXCEPT THE FOLLOWING: 

I. TANKS EQUIPPED WITH "NON-SKID" MATERIAL. 

2. CONVENTIONALS WHERE TANK DOES NOT PROTRUDE PAST BACK OF 
CAB OR SLEEPER. 

CAUTION 
THIS IS NOT A STEP 

LABEL 
LOCATION j_ 

END 
VIEW 

OF 
TANK 

THE LABEL IS TO BE LOCATED ON THE TOP OF THE TANK AFTER 
INSTALLATION. THE FORE/AFT LOCATION IS TO BE CHOSEN TO GIVE 
CLEAR VISIBILITY WHEN CLIMBING ON AND OFF THE CHASSIS. THE 
INSTALLATION AREA MUST BE CLEAN AND DRY AT INSTALLATION. 
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B. FUEL TANK SPECIFICATIONS, 

3 

2 

4 

THE FOLLOWING INFORMATION MUST BE PERMANENTLY STAMPED INTO THE FILL 
NECK COLLAR ON ALL FUEL ON ALL FUEL TANK ASSEMBLIES MANUFACTURED 
AFTER 7 MARCH, 1989: 

I. STAMP NAME OF TANK MANUFACTURER. "FREIGHTLINER". 

2. STAMP LOCATION AT WHICH THE TANK IS MANUFACTURED. "POX" FOR PORTLAND 
BUILT TANKS, "MTH" FOR TANKS BUILT IN MOUNT HOLLY, ETC. 

3. STAMP DATE OF MANUFACTURE, MONTH AND YEAR. E.G. " I 0-88" . 
4. TANKS BUILT FOR U.S. VEHICLES ARE TO BE STAMPED WITH THE FUEL 

CAPACITY STATED IN GALLONS. 

5. TANKS BUILT FOR SALE IN CANADA ARE TO BE STAMPED WITH THE FUEL 
CAPACITY STATED IN LITERS. SEE CONVERSION CHART BELOW: 

GALLONS LITERS GALLONS LITERS GALLONS LITERS 

40 151 80 302 120 454 
45 170 85 321 125 473 
50 189 90 340 130 492 
55 208 95 359 135 511 
60 227 100 378 140 530 
65 246 105 397 145 548 
70 265 110 416 150 567 
75 283 115 435 
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Fuel Lines 

All fuel system openings in lines, tanks, etc., are to be sealed with masking 
tape prior to shipping. 
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CRITERIA 
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The criteria listed below specifies non-acceptable surface flaws for fuel 
tank bands. 

Fuel tank bands exhibiting any of the following criteria are to be rejected: 

1. Any portion of band showing evidence of cracking at any edge. 

2. Band end exhibiting any visible degree of offset produced by mismatched 
die faces. See Figure 1. 

3. Any band end with indentations (penetrating a raised edge burr or the 
material surface) within any portion of the three reduced area sections. 
See Figure 2. 

FIGURE 1 
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THE PURPOSE OF THIS DOCUMENT IS TO PROVIDE TECHNICAL INSTRUCTION 
ON THE ASSEMBLY OF PARKER FIBER BRAID HOSE WITH CRIMP FITTINGS. 

ASSEMBLY 
HOSES ARE TO BE CUT OFF USING PARKER CUT-OFF I MARKING FIXTURE 
MODEL #TH3-4. (THIS FIXTURE WILL PAINT MARK THE HOSE 1/2" FROM 
THE CUT END. THE PAINT MARK WILL BE USED LATER TO CHECK THE 
INSERTION DEPTH OF THE HOSE INTO THE FITTING BARREL.) 

INSERT THE HOSE INTO THE FITTING UNTILL IT BOTTOMS OUT IN THE 
FITTING. PLACE HOSE ASSEMBLY INTO CRIMP JAWS AND AGAINST BACK 
STOP,THEN CYCLE CRIMPER. 

VISUALLY INSPECT CRIMPED HOSE/FITTING ASSY. THE PAINT MARK SHOULD 
BE NO MORE THAN 1/8" FROM END OF BARREL, CRIMP RIBS SHOULD BE 
EVENLY SPACED AND WELL DEFINED, AND THE BARREL MATERIAL SHOULD 
NOT BE TORN OR DAMAGED. 

O.A. I INSPECTION 
THE FINISH DIAMETER OF THE CRIMP SHALL BE CHECKED AGAINST THE 
CHART BELOW. 

SIZE DASH A± .02 B±.OIO 
1/4 -4 0.10 .490 
3/8 -6 0. 13 .610 
1/2 -8 0.13 .750 

BARREL T/
"A" DIMENSION 
BEFORE CRIMP 

- , -- ( '--

"B" CRIMP-j~ DIAMETER PAINT MARK 
1/8 MAX 

ONCE EACH WEEK, 2 HOSE FITTING ASSEMBLIES WILL BE SAW CUT ALONG 
THE CENTER AXIS OF THE HOSE THE VERIFY HOSE INSERTION DEPTH. THERE 
SHALL BE NO MORE THAN A 1/8" GAP BETWEEN THE FITTING AND THE END 
OF THE HOSE . 
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REFER TO IMIS · (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION K09-S0003-006 FOR FUEL TANK· 
BUILOUPPROCESSSUMMARY CHART. 
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FREIGHTLINER CORPORATION - PORTLAND OREGON PA2101-0I 
I SHEAR TANK SKIN I 

• 
B 

I ROUTE OR PUNCH HOLES I 

• I SEAM WELD I 

' I HAND DRILL/ROUTE ADDED HOLES I 

NO TANK HAS BAFFLES YES 

<[ 
UBE ASS' 

BETWEEN BAFFLES 

I INSTALL BAFFLES I 
WELD COMPLETF YES 

I INSTAll TUBE ASS' y I 
WELD COMPLETE 

I INSTALL TUBE ASS'Y I 
WELD COMPLETE 

I INSTALL TUBE ASS'Y I 
WELD COMPLETE 

I IN~~AL~0p~[~~~s 1 I WE D C MP T 

I INSTALL ENDCAPS I WELD COMPLETE 

!INSTALL FILLER NECKI 
WELD COMPLETE 

I 
INSTALL DRAIN ~ CROSSOVER 

I BOSSES AND WELD COMPLETE 

I INSTALL VENT CAP I 

' !INSTALL SENDER UNIT OPTIONS INSTALL FUEL HEATER! 
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REFER TO H1IS · (INTEGRA TEO MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION K09-S0003-007 FOR·FUEL ·TANK 
BUILDUP SUCTION AND RETURN TUBE. 
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33-031 12 FUEL TANK BUILD-UP 
ISSUE DATE 04109193 SUCTION/RETURN TUBE INSTALLATIONii----::P~A~G:=-E---1 

REV DATE 1 OF 3 

CHG LTR FREIGHTLINER CORPORATION 
PORTLAND OREGON PA2101-01 

s I. LOCATE AND TACK TUBES 

NOTE: ALL WELDING MUST BE DONE IN ACCORDANCE 
WITH FREIGHTLINER PROCESS 
SPECIFICATION NUMBER 49-00014 

I. REFERENCE PROCESS SUMMARY CHART 
FOR SEQUENCE OF OPERATIONS 

2. INSTALL TUBE ASSEMBLY FROM THE INSIDE 
OF THE TANK, THROUGH SLOT IN THE SKIN 

3. PLACE THE LOCATING SLEEVE AROUND 
THE SUCTION TUBE (REF. FIG. Il 

4. ROTATE TANK SO THAT THE WEIGHT DF THE 
LOCATOR CAUSES THE TUBE ASS'Y TO REST 
AGAINIST THE SIDE OF THE TANK (SEE FIG Ill 

5. POSITION TUBE PLATE IN SLOT 

DETAIL B 

FIGURE II 

6. TACK IN PLACE (REF. F/L PROCESS SPEC. 49-00014) 
1/8" FILLET, 1/4" LONG 
TACK TOP FIRST (REF. FIG. Ill 
TACK 80TTOM SECOND (REF. FIG. Ill 

FIGURE I 

1ST TACK 

DETAIL B 
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FUEL TANK BUILD-UP 
ISSUE DATE 04109193 SUCTION/RETURN TUBE INSTALLATIONI---~P~A..,.G..,.E----1 

REV DATE 2 OF 3 

CHG LTR 
FREIGHTLINER CORPORATION 

PORTLAND OREGON 

e II. WELD TUBE PLATE INTO SHELL 

PA2101-0I 

NOTE: ALL WELDING MUST BE DONE IN ACCORDANCE WITH 
FREIGHTLINER PROCESS SPECIFICATION NUMBER 
49-00014 

I. VISUALLY INSPECT TO INSURE THAT THE TUBE ASSSEMBLY IS ORIENTED 
PROPERLY RELATIVE TO THE FILLER NECK HOLE 

2. ROTATE TANK SO THAT THE WEIGHT OF THE LOCATOR CAUSES THE TUBE ASS'Y 
TO REST AGAINIST THE SIDE OF THE TANK (REF. FIG. Il 

3. WELD TOP OF TUBE PLATE (REF F/L PROCESS SPEC. 49-00014) 
START ON MID-POINT OF PLATE RADIUS 
WELD UP RADIUS. ACROSS PLATE AND HALF WAY DOWN THE RADIUS ON THE 
OPPOSITE SIDE (REF. FIG. III) 

4. VISUALLY INSPECT WELD FOR DEFECTS 

FIGURE III 



N 

"' "' C> 
No 
'-.0 ....... 
• z wo 
t-C> 
:$q 

COMPILED D.BARLOW 
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REV DATE 3 OF 3 

CHG LTR 
FREIGHTLINER CORPORATION 

PORTLAND OREGON PA2101-0I 

a II. WELD TUBE PLATE INTO SHELL - CONTINUED 

5. ROTATE TANK AND POSTION SO THAT THE UNWELDED SECTION OF THE TUBE PLATE 
IS IN POSTION (REF FIG. IV) 

6. WELD UPPER EDGE (WAS LOWER EDGE) (REF. F/L PROCESS SPEC. 49-00014) 
(REF. FIG. IV) 

START ON MID-POINT OF PLATE RADIUS - START OF THE SECOND WELD SHOULD 
OVERLAP THE END OF THE FIRST 

WELD UP RADIUS, ACROSS PLATE AND HALF WAY DOWN THE RADIUS ON THE 
OPPOSITE SIDE - END OF THE SECOND WELD SHOULD OVERLAP THE 
BEGINNING OF THE FIRST 

7. REMOVE LOCATOR SLEEVE 
8. VISUALLY INSPECT WELD FOR DEFECTS 

9. PROCEED TO NEXT OPERATION 
(END WELD, OR BAFFLE INSTALLAION 
SEE PROCESS SUMMARY CHART) 

A 

FIGURE IV 

SECTION A-A 
(EXPANDED) 

----------------------------------- - - -------
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REFER TO IMIS (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION K09-S0003-008FORFUEL AIR 
INTAKE GENERAL REQUIREMENTS. 



( 

H 

' 

Compiled F. FREER SHOP PRACTICE 
Approved OCR AIR INTAKE, GENERAL 

33-03201 

I RUed 4-7-65 

'·RHIIed 
•' \ \ -~ -l{? Chg Ltr J FREIG~~T10N 

(~GENERAL: 

To insure that air intake systems are assembled water, and dirt tiqht, all hose 
clamps are tightened to 70- 80 IN/LB. (791-904 N.CP.). · This is especially 
true of that portion between the air cleaner and the engine since any foreign 
material picked up here will go into the engine. 

METAL TUBING AND CAST PARTS: 

Metal parts used for intake air ducting must be clean and free of burrs before 
use in an intake system, since costly engine damage can be caused by even a 
single very small metal particle, or grain of foundry sand. 

FINAL CHECK FOR TIGHTNESS: 

Air intake systems, when complete on the engine, from the air cleaner to the 
engine must have all rubber connections checked to insure an air tight 
condition and that no rubbing occurs between duct and other parts. 

Clamp tiOhtenin0 torque will reduce to 45-50 in/lb in about 24 hours due to 
relaxation of elastor.1eric components. RetiDhteninq to the oriclinal torque 
is not necessary unless the torque drops bel01' 45 in/lb. 

· .. 
" : 

I£-45A (10/77) 
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REFER TO·IMIS·(INTEGRATEDMANUFACTURING INFORMATION 
SYSTEMl··WORK··INSTRUCTION K09-S0003-009 ·FOR· BREAKING 
AIR INSTALLATION. 



Complied Baroudi SHOP PRACTICE 
BREAKING AIR INSTALLATIONS 

ID-3o-81 ChtLtrA ~~TION 
A. Application of Parts to Cab 

33-03202 

Page;~.~f 2 

All cab mounted air intake parts to be assembled prior to mounting cab to 
chassis. 

Rivet tube adapters to deck and apply sealing compound (48-oog4-510) around 
tube at deck area and all around snorkel to cab on the outside. Clamp rubber 
connector to lower end of deck tube adapter. 

Assemble rubber elbows and tubes and attach bonnet to snorkel. 

B. Cleaner Adjustment 

Cleaner should be mounted to frame rail prior to chassis paint section. After 
cab is mounted to chassis, check for concentricity within .50 inches between 
adapter/rubber connector and the air cleaner inlet. 

·,-·~ .. 

If cleaner adjustment is needed: 

- Cleaner bracket slots provide .50 inch forward and aft movement 
of cleaner. 

- Cleaner may be moved in and outboard of rail using .25 inch spacers. 

C. Cab Lock U-Bolt Adjustments 

The cab lock U-bolt plays an important part in assuring proper seal of the 
breaking rubber connector as it prevents the rubber connector from rising 
off the air cleaner by limiting the upward travel of the cab to 3/4 inch. 
To adjust these U-bolts, do the following: 

1. Lock cab in down position. 

2. With cab locks in locked position, raise cab until cab lock 
U-bolt springs are completely compressed. 

3. Measure distance between the rubber cab mount and the rubber 
mount seat (see Figure 1). This distance should be no more 
than 3/4 inch. More tension must be applied on the cab lock 
U-bolt springs if this measurement is more than 3/4 inch. 
If the measurement is less than 3/4 inch, reduce the tension 
on the U-bolt springs. 
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C. CAB LOCK U-BOLT ADJUSTMENTS, CONTINUED 
i 

With cab in this position, check for firm contact of rubber boot all around 
the top cover of the cleaner. With rubber connector compressed, distance 
should be 5.00 in. between the cab deck and the top cover of the cleaner. 
If necessary, move cleaner upward to assure .proper contact. Shims (11-9531 
and/or 18-9710) may also be used under rubbe-r cab mouht. U-bolt adjustment · 
should be made after shims are installed.· ·' · 

REAR CAB MOUNT BRACKET 

/
RUB~ CAB MOUNT 

.0. 0: 
·o· ·o· 

I 3/4" • 

r . .._;_I 

CAB MOUNT SEAT -...J~T 

......... i-. 

Fig. 

forWt E-411 A 
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Form E-46 A 

SHOP PRACTICE 

AIR CLE~.NER INSTALLATION, FARR 

]) FREI PORATION 

FARR AIR CLEANER 

A. Pamic Cartridge· Installation 

When installing the Parnic cartridge into its housing, observe the 
following procedure: 

33-03203 

Page 1 

1. Hold the cartridge with a "bowling ball grip" (that is, fingers 
in the flange supported ends of the 
tubes, as shown in the sketch). 

2. Insert carefully so as not to hit 
the tubes against the sealing 
flange edges of the housing. 

3. Seat cartridge carefully by 
pressing edges into snug 
contact all around the sealing 
flange. DO NOT PUNCH OR 
POUND CHITER OF CAP.TRI t'GE. 

4. Install moisture eliminator 
(and rain guard or adapter). 

5. Draw all retaining nuts down 
~venly all around, criss
crossing from corner to 
corner. Tighten nuts as far 
as possible by hand, then take 
up to 60 - 80 in.-lb. torque. 

6. Before releasing the vehicle from 
the shop Inspection will install 
a metal wire seal between both 
pairs of nuts on opposite sides 
of the housing. (See Sketch) 

7. Inspection will also attach to 
one of the nuts a tag bearing 
date of installation of filter 
element and date of sealing the 
air cleaner. (See Sketch) 

NUT 
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AIR CLEA~!ER H'STALLATI OM, FARR 
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~·I -$';;2. Ltr PORTLAND OREGON 

~ B. ODE BV-71 Shut Down Adapters with Top Mount Farr Cleaner 

Form IE·<IG A 

1. Tighten the 6 cap screws which mount the adapter (shut-down assembly) 
to the blower housing to 16 to 20 ft-lb. torque. 

2. Lockwire as shown below, routing the wire carefully to clear all 
action of the shut down plate as it moves into and out of closed 
position. 

Dri 11 ed Head 
Cap Screws in 
all 6 location 

Locl<wire passes through 3/16" dia. 
hole near base of qusset,~ two 
places. 
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c. 8V-92N DYNACELL INSTALLATION ~==-==--~-= -~ :::::~.-:. :1·· · -:-, ~~: 

-. -. 1. Mount cleaner to intake adapter;·· using proper gas~et:)_:lii14 .insuring that 
all bolts are tight, approximate 24 FT LB.··----·. J-,...,...;·-+---'--

Form E-45 A 

.. --·-·-·--. . ------· 
Pay close attention to the rear center bolt ahd install as shown below. 
Pre - Drill hole in bolt and install cotter pin after nut has been 
tightened as described above. This will prevent any possible change of 
engine damage due to the bolt workiug loose and going into the blower, or 
preventing the shut down from working. 

3. Insure that All adapter bolts are tight to prevent engine damage due to 
dust enterance. 

4. Install element and complete the assembly. 

Rear Center Bolt 

Nut 

REPORT ERRORS & CHANGES TO CORPORATE ~~GINEERING 

F_-:_i:::: -·:~~ 
---------- -- --

Cotter Pin·· 
r --
~-----· 
~---
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SHOP PRACTICE 
INTAKE AIR RESTRICTION INDICATOR 

(OR GAUGE) INSTALLATION' 

B. FREIGHTLINER 
Ltr PORTLAND 

CORPORATION 
OREGON 

33-03204 

SENSING TAP LOCATION 

A 

8 

Form E-45 A 

The sensing tap for the air restriction indicator or gauge (which
ever used), should always be located in a straight section of pipe 
at least one pipe diameter away from any bends, elbows or reducers 
(See sketch). The straight section should be chosen as close as 
possible to the engine manifold, blower or turbocharger inlet. 
Such location provides restriction readings most typical of the 
entire system. 

If the intake system will not allow the above requirements, the 
restriction tap should be located on the air cleaner outlet. If 
the restriction tap is mounted on the cleaner, the setting on the 
indicator should be selected to show the need for service before 
the maxim~ system restriction is exceeded. 

TA f' NOTE: A dimension to be equal 
to or greater than the 
intake tube diameter. 
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Oil Bath (Wet) Cleaners 

SHOP PRACTICE 

LUBRICANT, WET CLEANERS 

FREIGHTLINER CORPO 
PORTLAND. OAEGO 

33-03205 

The cleaner is to be filled 
revision. 

the lubrication chart (Form E54) latest 
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Clltltr 

SHOP PRACTICE 

CONSTANT - TORQUE CLAMPS 33-03206 

INSTALLATION OF CONSTANT - TORQUE CLAMPS USED ON CHARGE AIR COOLER PLUMBING: 

- Torque clamps at initial installation to 125 inch lbs. or until 
Belleville Spring Washers are compressed/flattened. 

- Torque loss from rubber hose compression ("Cold Flow") after initial 
installation will leave clamp torque at 90 - 100 inch lbs. 

E-41A (10/77) 

"'----- Belleville Spring Washers 
(Shown uncompressed) 

'n..--

~ 
-++H+H+ 
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AIR CLEANERS WITH REMOVABLE ELEMENT 

Chg Ltr 
FREIGHTL.INER CoRPORATION 

f'ORTl.At.l), OREGON 

33-03207 

1. Before releasing the vehicle from the shop, inspect'ion will install a 
metal wire seal (if none present) on all air cleaners with removable 
elements. This seal will be installed in such a manner to prevent 
disassembly and removal of the element without seal breakage. 

2. Inspection will also attach a tag bearing date of installation of filter 
element and date of sealing the air cleaner. 

E·45A (10/77) 
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Bonnet to Roof Clearance 

SHOP PRACTICE 

STATIONARY AIR INSTALLATION 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-03208 

Unless specified otherwise on the chassis spec sheet, the bonnet location should 
be set as shown: 

9-10 Inches 

Top of Cab 

CLA~P RUBBER STPIP INSTALLATIONS 

All rubber strips used with Snorkel 
Brackets should be installed as shown: 

Rubber Strip 

Clamp 

Bonnet/Raincap 

Snorkel Tube 

Snorkel Bracket 

1. 'JO ± . 50 

Typical 
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Reworked Components 

SHOP PRACTICE 
REHORKED CLEANERS 

33-03209 

Air cleaners are not to be reworked unless directed as such on an approved 
Engineering drawing. 

All reworking to air cleaner inlet and outlet tubes must be accomplished in 
such a fashion as to minimize restriction to the air flow through the cleaner. 
Any portion of the tube(s) extending into the air cleaner body after welding, 
must be removed. 

All reworked air cleaners and other components of air intake system must be 
checked for weld slag and other foreign matter and after rework is complete, 
the air cleaner interiors should be primed or painted to prevent rust formation. 
All reworked air cleaners must be pressure tested at 5 to 7 psi to ensure an 
air tight seal on the outlet side. Apply inspection decal (Ref. 03-10286) on 
cleaner adjacent to manufacturer identification. 

·•·.· .. 

E-45A (10/77) 
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REFER TO IMIS·(INTEGRATEDMANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION·· K09-S0003-0IOFOR HOSE HANGERS. 
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A. Cross Brace Mounted 

SHOP PRACTICE 
HOSE HANGERS 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-03210 

vlhen hose hangers are mounted to the horizontal cross braces, the cross 
brace is to be installed with the flanges facing forward. This will prevent 
chafing of the airlines and light cable. 

B. Center Mount Snorkel 

Vehicles with center mounted snorkel are to have the hose hanger hasp (Ref. 
22-10198) located on the snorkel bracket rather than its normal cab location. 
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REFER TO IMIS · (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION K09-S0003-0 I I· FOR AIR INTAKE 
DUCT INSTALLATION. 
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SHOP PRJI.CTI CE 
INTAKE DUCT INSTALLATION 

A. Frontal-Aire Duct Through Cab Nose Skin 

33-03211 

Page 1 

The frontal aire duct, when fully installed, must extend through the nose 
skin .75+ .25 inches, all the way around the duct, and make contact with 
the wiper seal all around the duct surface for a positive seal at all 
points. Cut off the front portion of the duct as necessary to get correct 
protrusion and seal. Adjust duct height, using duct positioners, so the 
duct is centered in the wiper seal. 

-~-

&~A (10{77) 
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C. Frontal-Aire-to-Radiator Seal Seal 

Duct 

For a successful bond of the neoprene seal (Ref 03-10984) to the "Frontal Aire" 
duct, follow these steps: 

1. Thoroughly stir adhesive prior to use. 

2. Thoroughly clean surfaces to be bonded. 

3. Spread one coat of adhesive on both the seal and the Frontal Aire duct 
on the surfaces to be bonded. Entire bond surface is to have a thin film 
of adhesive. 

4. Allow adhesive to become tack dry, (when the surface may be touched lightly 
with the finger without sticking). This will require at least 25 minutes 
at 68° F. 

5. Apply a second coat of adhesive to both surfaces and immediately assembly 
the seal to the duct. Apply a slight pressure for a few moments until 
the bond will hold by itself. 

In addition to adhesive bonding, install a row of four rivets (Ref. AD45 ABS/ 
orBS Pop Rivet) to help retain the forward lip of the seal. 
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REFER TO IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTIONK09-S0003-012FOR AIR INTAKE 
PIPING INSTALLATION. 
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AIR INTAKE 

PIPING INSTALLATION 
FREIGHTLINER CORPORATION 

PORTLAND. OREGON 

Tubing Protection Against Chafing 

33-03212 

By means of careful routing and firm clamping, all intake air ducts must be 
protected from any possible chafing against adjacent parts. Firm support and 
allowing adequate cleanrance provide the best protection and should be used, 
when possible, avoid possible shifting into contact. 

Bonded Tube or Fittings 

Rubber (or neoprene) ducting or elbows, etc., that have been enlarged, extended 
or otherwise modified by bonding after original moulding, will not bWae accept
able for installation in any portion of the ducting or the ~an side 2 of the 
air cleaner. Use of such parts upstream of the air cleaner~is accep able, 
however. 

Intake Ducting 
Air F~lo~w,-~====~~-=l 

l Acce~ble J 
Air 

Cleaner 
Ducting Engine 

Flow 

Lnacc~ab 1 e J 



Compiled Baroudi SHOP PRACTICE 

CO'•IL MOUNTED CLEANERS 33-03213 
Approved 

Issued ro-:50-8! 

Revised Chg Ltr 
FREIGHTUNER CoRPORATION P*A078-30 

PORTLMD, OREGON 

A. VENDOR DECAL INSTALLATION 

Conventional vehicles with cowl side mounted air cleaners, single and dual 
systems, are to have the air cleaner decals mounted on the ducting between 
the air cleaner and the engine turbo where they are most legible as shown 
below. 

RESTRICTION 
COUPLING & 
PLUG LOCAT!Ot 

B. RESTRICTION PLUG INSTALLATION 

When the restriction gauge is not used, plug the coupling of the tube using 
23-9270-002. 

E-45A (10/77} 
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Compiled f/.~ .R. 
Approved 11/l r') 
Is sued 6-2\ -69 

Revised 
Chg 
Ltr 

SHOP PRACTICE 
FUEL SYSTEM 

PREPARATION FOR SHIPPING GLIDER KIT 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

33-03501 

Seal off with masking tape all fuel line and other openings in the system 
when fuel tanks, etc., are included in a Glider Kit. 

Form E-45 A REPORT ERRORS & CHANGES TO ENGINEERING DEPT, 

. 



Compiled F.FREER 33-04100 
SHOP PRACTICE 

Approved 
EXHAUST, CONTENTS 

Issued 04/07/65 PG 1 OF 1 

Revised 02/04/91 Chg Ltr K 
FREIGHTLINER CORPORATION 

PORTLAND, OREGON PA2024-62 

PRACTICE NO. DESCRIPTION 

33-04101 EXHAUST HEAT PROTECTION 
33-04102 EXHAUST PIPE INSTALLATION 
33-04103 EXHAUST ADJUSTMENT 
33-04107 EXHAUST CLAMP INSTALLATION 
33-04110 EXHAUST STACK HEIGHT 

REFERENCES: 
Turboconveyor Warning 33-01120 

ORIGINAL 
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SHOP PRACTICE 
PROTECTION OF PARTS 

FROM EXHAUST HEAT 

FREIGHTLINER ·CORPORATION 
PORTLAND,· OREGON 

SECTION NUMBER 
33-04101 

PAGE 
I OF I 

PA2042-72 

REFER TO · IMIS · (INTEGRATED MANUFACTURING ·INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-S0004-00 I· FOR EXHAUST 
HEAT PROTECTION. 



Compiltd H.J.R. SHOP PRACTICE 
Approvtd u.v.s. PROTECTION OF PARTS FROM EXHAUST HEAT 33-04101 

laued 4-7-65 

A. GENERAL 

IE_.GA (10/77) 

There are many parts of the truck which are vulnerable to damage or 
deterioration from excessive heat. Mainly, flexible rubber hoses and 
valves having rubber 0-rings in them are the parts most susceptible to 
heat damage. Painted surfaces are also vulnerable. 

Since the exhaust system is an extremely high source of heat to its 
surroundings, care must be taken to avoid locating heat sensitive parts 
close to hot pipes and mufflers. If such is unavoidable, then some 
means must be provided to protect these parts from heat. 

Many times the exhaust system must be routed from 
everything else is already in place on the truck. 
been installed, the following provisions for heat 
taken: 

the engine after 
After the system has 

protection should be 

1. Relocation 

Wherever possible, move rubber hoses, rubber parts, or rubber 
containing valves to a distance of at least 6 inches from any hot 
surface. Especially try to keep these parts from being located 
directly above the heat source. 

2. Heat Shield 

3. 

Where relocation is not practical, insert a heat shield, preferably 
of aluminum, between the hot surface and the sensitive part so that 
an air gap exists on both sides of the shield. The shield should 
be attached to a "cold" o,bject rather than to the exhaust pipe 
itself. 

If the shield must be attached to the exhaust pipe, use exhaust clamps 
to attach the shield to the pipe. Do not weld any shield brackets 
to the exhaust pipe. 

This applies to parts up to 4 inches from hot surfaces. Parts that 
are 4 to 6 inches from hot surfaces require Engineering review. 

Insulation of Pipe 

If neither of the above solutions is possible, the exhaust pipe can 
be covered with insulating wrap. This can be clamped to the pipe 
with hose clamps. This method should be used only when less than 
2 inches of space exists between the hot surface and the sensitive 
part. 

4. Change to Metal Lines 

Copper or aluminum tubing can sometimes substitute for rubber flexibl~ 
lines, at least in the area close to exhaust pipes and manifolds. 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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33-04102 

PAGE 
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REFER TO IMIS·(INTEGRATEO MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION·· K09-S0004-002FOREXHAUST 
PIPE INSTALLATION. 



( 

~ompiled BRISTOW 
Approved W 
Issued 3/z,/B.; chg 

Revised 0'1/n/et Ltr A 

SHOP PRACTICE 
EXHAUST PIPE INSTALLATION 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

A. HINGED TOP OF EXHAUST STACK 

33-04102 

PAGE 1 OF 4 

PA2006-34 

When installing a detachable or hinged upper 
be down, so that maximum clearance above the 

stack, the short end is to 
vehicle will be gained. 

B. 

Form E-4!5 A 

(See Figure 1.) 

1 
m- I r I. NOT THIS THIS _L_,_,._ 

j I ' ' ' ~~--~ 1,---o I I : 
' ' I I 
I I ' L- J. L I ' F ' ' I ' I---' i-
' I 
I I " I 

I ' 

~~· l_ .J 

FIGURE 1. 

WEATHER CAP 

Install the exhaust weather cap with the hinge on the inboard side of the 
vehicle, as shown in Figure 2. .. 

FIGURE 2. 
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SHOP PIACTICE 33-04102 

C-;:;:-:----::-::::-:~KXBAD':--,.._s_T_P_I_PE_IN_sT_ALLAT __ I_ON _____ .f-rJPA~G~E~Z~O!:!JF:..:"'Lt·· ) 
A FREIGHTP'o!~L~~ £~~ORATION PA2006-34 

Issued 
Revised 

. c. P-ainting . 
The !llan1fold elbow and lower elbow are to be painted with high temparature 
he~t resistant aluminum paint. {Fer suitable paints of this type see 
Freiglltli-Rer M«terials Specific11tion 48-00113.) ---

·o. U-Bolt Clamps 
For safety, and for trailer swing and other clearances, turn all U-Bolt 
clamp ends downward or inward if possible. 

E. V-Band Couplings 
Proper installation of V-Band 
couplings involves several 
simple but important steps, 
none of which may safely be 
omitted: 

1. Be sure coupling is the TRUNNION ---tiH--1f--~~~l:-
proper one for the appli
cation. Compare part 
number on the coupling 
and part number on the 

2. 

parts list. T-BOLT ----'"--~-~-----+ 

Be sure the flanges seat 
properly without misalign
ment, offset or gaps before 
installing the coupling. 

3, Spread coupling as little 
- as possible at installa-

tion. Preferably, slip 
coupling over the end of 
one tube before flanges 
are seated. 

4. After V-Band coupling has been positioned and is seating properly 
all around, tighten nuts to about 70% of specified torque: (See table 
below.) 

5, Finally tap around the outside of the coupling with a rubber or a 
plastic mallet to distribute band tension and tighten to specified 
torque value. Do ~ overtorque. 

TABLE 

COUPLING THREAD 
(F/L No.) SAE 

01-11536 5/16 - 24 15.0 10~ 
01-14551 1/4 - 28 8.0 5.6 
01 -14596 1/4 - 28 8.0 5.6 

\ For111 E-45 A 
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SHOP PRACTICE 
EXHAUST PIPE INSTAllATION 

G. Flexible Connectlor. , ...• 

H. 

The minimum length of flex tube is at least 12 inch lengths when used 
to-provideflexibility for engine torquing and frame rail racking. 
This length is measured between the pipes and does not include overlap. 
Overlap should be a minimum of 1 inch. Approval for shorter lengths 
should be obtained from Engineering. 

Flex tube must be used somewhere between the exhaust malnfold and any 
pipe that Is supported by the frame or cab. It must also be used between 
any two pieces of pipe when either pipe Is supported by the transmission, 
cab or frame. · 

On both 4-inch and 5-lnch systems, Install flex tube as close to the turbo 
as possible to prevent excessive loading of the turbo charger housing. The 
point at which this flex connection attaches to the first frame or cab 
mounted section of the exhaust plumbing must not exceed four feet. 

, ---------

------- ----
--4..---+---+--./ 

FRAME OR CAB 
SUPPORTED SECTION 

(AFTER FLEX) 

~!2"
Free 
Flex 
11in. 4 ft. 

Maximum 
as measured along centerline 
of exhaust tubing. 

r 

When flex tube is installed to provide for heat expansion only, minimum 
-flex length can be 5 inches between the pipe ends. 

Exhaust Pipe/Fuel Tank Clearance 
' 

" 

Minimum acceptable clearance between the fuel tank and anv oortion of the 
exhaust pioe or muffler is 1.00 inch. 
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Compiled T. Leslie 

Appro vat 
SH(\P PRACTIC~ 

EXHAUST PIPE INSTALLATION 

33-04102 

lauecl PAGE 4 OF 4 

Rniled PA2006-34 

J. EXHAUST R0UTING SUPP0RT 

An exhaust support '"ust be use~ when the total length between the turhc
exhaust connection and lower elbow inlet, Measured alon~ the center l1ne 
of exhaust tubing, exceeds 4 feet. · 

The support brk't is to be either fraMe &r cab mounted and located on the 
downstream side of the first flex connection. 

r-·-

Muffler 
lower Elbow 

Must Not 
Exceed 
4 Feet 
Without 
Su 

1 

\ t·-.---+---d'i~ 
' '""--·----1.--_,_-_-___ -_-_-_ 

Outboard Exhaust 

(Side View) 

Muff1 er 
lower Elbow 

Must ~ot 
Exceed 

'4 Feet Without 

Extreme Outboard Exhaust 

(Top View) 

L----------~------~. 

.. 

) 

) 

) 
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SYSTEM)· WORK INSTRUCTION· K09-S0004-003FORMUFFLER 
AOJUST.BREAKING SYSTEM. 
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A roved BRAY 
SHOP PRACTICE 

MUFFLER ADJUSTMENT 
BREAKING SYSTEM 

33-04103 

Issued 9-29-69 h ~=:=-+...::.:...;:..:-IC g o 
Revised I'Z-11.· Ltr o 

FREIGHTLINER CORPORATION 

(. 
' 

' ' 

.······. 

Form E·45 A 

PORTLAND OREGON 

MUFFLER ADJUSTMENT 

1. When Cab is in latched position, adjust 
muffler so that lower elbow is deflected 
to horizontal position (BOC & in-well 
systems). 

2. Weight of muffler assembly to be supported 
on upper bracket; lower bracket to be used 
as a guide. 

3. Exhaust bell must be centered on lower 
elbow outlet. This joint must be 
completely free of exhaust leaks. 

MUFFLER 
ASSY 

SLIDE 
MUFFLER 
ASSY IN 
CAB 
BRKTS TO 
ADJUST 

LOWER 
ELBOW 

ADJUST TO 
HORIZONTAL 



!compiled CJ.IH2FD SHOP PRACTICE 
Approved R.;.u ~,(/o.-{. b EXHAUST BALLJOINT INSTALLATION 33-04106 

4 -ll-1'1 
AMP CO 

Issued Chg FREIGHTLINER CORPORATION 
Revised ' Ltr PORTLAND OREGON 

AM?CO B~\..\..jO\~\S 

/ r--, ~ / ' 
--jB r--\ -- - Flow --Flow - . 

....... _ ~ '- / 
j 

REF: 4SN or SSN REF; 4SRI.'l or SSRN 

/'-
-·y \ 

/ ..,. \ i \ \J, 
_...J ~ .-·- -

- \ "' c 
j I J-

v / -• -....... _ ....... 
SINGLE SWIVEL SINGLE S1HVEL WITH SLIP TUBE 

Hill absorb radial-hinge Will absorb radial-hinge movement 
movement maximum 10° any maximum 10° any direction from 
direction from axis axis plus lateral movement along 

axis. 

I - ---JAr ~ " / ' A. Installed slip tube spacing 

Flow is 1/2" minimum to 1-1/2" 
- - maximum. Use 1/2" minimum 

\ J as standard 
_ v , _ 

/ 
Plain end slip tube for B. 

' REF: 44SN or 55SN welding. Allow i" to 2" 
(1" is standard) space. 

' Avoid weld splatter in this 
area. 

/ \ c. Belled-slotted end for ,_-
,--' -- clamping 

- .J.. ' 

/ 
- Slip tubes are individually fit .-..--::;:: and cannot be interchanged. -

DUAL S~.JIVEL 1UTH SLIP TUBE Seal is permanent. Do not 

Will absorb parallel misalignment (offset) replace. 

as well as radial-hinge movement and 
lateral movement along axis. 

NOTE: Install in neutral or straight position as shown in top view to allm-1 
for maximum movement in service. (Installations of :t-z• from neutral 
axis will be acceptable). 

Form E-45 A 



COMPILED ERK 

APPRV A ·0 

ISSUE· DATE 0 I /27/75 

REV DATE 07/29/96 

CHG· ·LTR H 
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INSTALLATION 
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PAGE 
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REFER TO IMIS·(INTEGRATEO MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION·· K09-S0004-004FOREXHAUST 
CLAMP·INSTALLATION. 

I 
I 



COMPILED ERK 

APPRV AO SHOP PRACTICE 
ISSUE DATE 01/27/75 CLAMP 

INSTALLATION 
REV DATE 04/15/91 

CHG LTR F FREIGHTLINER CORPORATION 
PORTLAND OREGON 

A. SEAL-CLAMP, DONALDSON: 

INSTALLATION PROCEDURE IS AS FOLLOWS, 
I • FORM CLAMP TO LAP JOINT .• 

HAND FOLD UP 
SLOTTED LAP JOINT 

• SEAL-CLAMPS ARE NOT TO BE REUSED ONCE INSTALLED. 

2. POSITION 1/3 TO 1/2 WAY ON TO LARGER DIAMETER TUBE. 

SECTION NUMBER 
33-04107 

PAGE 
I OF 2 

PA2024-76 

LAP FLEX TUBE JOINT 

1/3 TO 1/2 OF CLAMP LENGTH 

3. ASSEMBLE BOLTS AND POSITION GASKET BETWEEN CLAMP BOLTS AND TUBE. 

INSTALLATION COMPLETE 

4. TORQUE ALTERNATELY UP ON EACH NUT STARTING ON LARGER TUBE DIAMETER 
END: TORQUE TO 50-75 FT-LBS. CLAMP WILL CONFORM TO THE DISSIMILAR 
DIAMETERS OF THE FLEX PIPE OR SLOTTED TUBE LAP JOINTS. 

CAUTION, HOLD BOLT HEADS STATIONARY AND PARTIALLY TIGHTEN EACH NUT 
ALTERNATELY UNTIL TORQUE IS ACHIEVED OR BOLT FAILURE CAN OCCUR. 

---L------------- - --------~--
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COMPILED ERK 

APPRV AQ SHOP PRACTICE 
CLAMP 

INSTALLATION 

SECTION NUMBER 
33-04107 

ISSUE DATE 01/27/75 

REV DATE 04/15/91 

CHG LTR F 

B. TORCA CLAMPS: 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

PAGE 
2 OF 2 

PA2024-76 

TORCA CLAMPS ARE RECEIVED ASSEMBLED. TO INSTALL, SLIDE THE SMALL DIAMETER 
END OF THE CLAMP OVER THE SMALLER EXHAUST TUBE. PUSH THE SMALL TUBE INTO 
THE LARGE TUBE AN~ SLIDE THE CLAMP TO COVER THE JOINT. TORQUE THE BOLTS 
TO 50-70FT. LBS. 

IF THE CLAMP IS DISASSEMBLED FOR ANY REASON, THE SPACER BLOCK MUST BE 
REASSEMBLED WITH SEALANT WHERE IT IS IN CONTACT WITH THE TUBING. 

SEALANT 

.. 

I 
. .. I 

C. RIKER, TRU-SEAL: 

HAS THE SAME INSTALLATION PROCEDURE AS THE DONALDSON SEAL-CLAMP, 
SEE PAGE I, EXCEPT THE RIKER CLAMP HAS NOTCHED TENSION BLOCKS THAT MUST 
BE INSTALLED OVER THE LARGER DIAMETER PIPE OR FLEX HOSE. THIS ALLOWS 
FOR THE DIFFERENCES IN THE 0.0. OF PIPE CONNECTIONS. 

SMALLER 0.0. 

0 0 
--r=--=--, 

TSC/4001 
I 
I 

ARROW ALWAYS POINTS TO 
LARGER 0.0. PIPE 

NOTCHED TENSION BLOCK 

LARGER O.D. 

) 

~----------------------------------------------------~------



ompiled R. GEllO SHOP PRACTICE 

A roved SEEMAN EXHAUST BRAKE BRACKET MOUNTING 3-04108 

Issued 2-22-77 
Chg FREIGHTLINER CORPORATION 

Revised Ltr PORTLAND OREGON 

Form E-45 A 

CUMMINS ., 

The support cket to the exhaust brake from t turbo mounting flange 
will use three s ds, for securing. Note th if the studs existing in 
the turbo mounting ge are too short, will not permit adequate 
thread engagement into e nut they are be replaced with longer studs, 
EOl-13109. 

,.-Exhaust Brake 
' Mounting Bracket 

---Exhaust 
Manifold 

REPORT ERRORS & CHA-'lGES TO CORPORATE ENGI::JEERING 
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Compiled F. FREER 

Approved SHOP PRACTICE 
33-04110 EXHAUST STACK HE I GilT MEASliREt\ENT 

Issued 1- \0-! 9 

Reviled a_ I h -g I B FREIGHTUNER CoRPORATION 
J 0 Chg Ltr POR'TI.AN:l, ClRI:GON 

Exhaust Height Measurement 

.';, ... ' 

E-45A (10{77} 

The stack height is normally measured at the end of the top stack 
(pipe) proper. If, however, a weather cap is installed, the 
measurement is to the top of theweather cap in fully open position. 

The height, as specified on the Chassis specification sheet, has 
a to 1 erance of !. 1. 00" 

Note: Height must not exceed 13'6" . 



Complied F.FREER 33-05100 
SHOP PRACTICE 

ApptOftd 
RADIATOR, CONTENTS 

\ lllued 04/07/65 
' 

RwiMd 07/21/88 ChgUr MFREJGHT~~RATION P*A078-38 

PRACTICE NO. DESCRIPTION 

33-05104 RADIATOR HOSE INSTALLATION 
33-05107 ANTIFREEZE INSTALLATION 
33-05108 RADIATOR FAN INSTALLATION 
33-05109 FASTENER TORQUE 

REFERENCES: 
Huckbolts 33-00109 

. .. 
. . 

. 

. 
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SHOP PRACTICE 
RADIATOR HOSE INSTALLATION 
CONSTANT TORQUE HOSE CLAMP 

FREIGHTLINER· CORPORATION 
PORTLAND,· OREGON 

SECTION NUMBER 
33-05104 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM l · WORK INSTRUCTION ·· K09-S0005-00 I· FOR RADIATOR 
HOSE INSTALLATION. 



COMPILED HJR 
SECTION NUMBER SHOP PRACTICE APPRV VHS 

RADIATOR HOSE INSTALLATION 33-05104 
ISSUE DATE 03/11/87 

CONSTANT TORQUE HOSE CLAMP PAGE 
REV DATE 07/25/95 I OF I 

CHG LTR c FREIGHTLINER CORPORATION P6349H-OI PORTLAND OREGON 

I. GREASE & SEALANTS- PLAIN WATER WILL PERMIT EASIER ASSEMBLY OF 
A HOSE TO ITS FITTINGS AND TEND TO PREVENT SCUFFING THE INNER 
SURFACE AT THE JUNCTION. 
HOWEVER, USE NO GREASE OR SEALANTS ON THE HOSES WHEN INSTALLING 
THEM ON THIER FITTINGS. 

2. HOSE INSTALLATION - THE FOLLOWING CRITERIA IS TO BE FOLLOWED: 
A. MINIMUM FITTING OVERLAP SHOULD BE I . 5". 
B. FITTING ALIGNMENT MUST BE CAREFULLY CHECKED TO AVOID 

BENDING OR KINKING THE HOSE. 

CONSTANT TORQUE CLAMPS ARE TO BE INSTALED PER DIAGRAM #3 
( 125 ±5 IN/LBSl. 

D~AGRAM #I 

CLAMP INSTALLED AT 50 IN/LBS. NOTE: SCREW TIP 'A' PROTRUDING 
SLIGHTLY FROM HOUSING. 

D;J:AGRAM #2 

CLAMP INSTALLED AT 90 IN/LBS. NOTE: SCREW TIP 'A' PROTRUDING 
AND COMPRESSION OF BELLEVILLES. 

DIAGRAM #3 

CLAMP INSTALLED AT 125 IN/LBS. NOTE: SCREW TIP 'A' EXTENDED 
WELL BEYOND THE HOUSING. BELLEVILLES ARE COMPRESSED TO ABOUT 
90% OF FLAT. 
TORQUE LOSS FROM RUBBER HOSE COMPRESSION ("COLD FLOW") AFTER 
INITIAL INSTALLATION WILL LEAVE CLAMP TORQUE AT 90-100 IN/LBS. 
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ISSUE DATE 04/08/74 

REVDATE 07/29/96 
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SHOP PRACTICE 
INSTALLATION · 

ANTI-FREEZE 

FREIGHTLINER CORPORATION 
PORTLAND.· OREGON 

SECTION NUMBER 
33-05107 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION·· K09-S0005-002FOR ANTI-FREEZE 
INSTALLATION. 
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COMPILED HEILESON SECTION NUMBER 
33-05107 APPRV ROLLINS 

ISSUE DATE 04/08/74 

REV DATE 03/17/93 

SHOP PRACTICE 
INSTALLATION 
ANTI-FREEZE PAGE 

I OF I 

CHG LTR 0 

A. GENERAL: 

FREIGHTLINER CORPORATION 
PORTLAND OREGON PA2042-34 

ANTIFREEZE TO BE INSTALLED IN FREIGHTLINER VEHICLES MUST BE AS SPECIFIED 
OR APPROVED FOR USE BY ENGINEERING. 

VEHICLES RECEIVE A 50% ANTIFREEZE SOLUTION AS STANDARD FOR PROTECTION TO 
-35'F ±5'F. THE CONCENTRATION LEVEL IS NOT TO EXCEED THE -40'F LEVEL UNLESS 
SPECIFICALLY DESIGNATED BY ENGINEERING. 

B. COOLING SYSTEM PREPARATION: 

BEFORE INSTALLING ANTIFREEZE COMPOUND IN A COOLING SYSTEM: 

I. CHECK FOR WATER TIGHTNESS AT ALL GASKETED JOINTS, MAKING SURE THAT GASKETS 
AND SEALING SURFACES ARE UNDAMAGED AND THAT NO SCALE OR OTHER FOREIGN 
PARTICLES ARE TRAPPED THERE BEFORE TIGHTENING THE JOINT. 

2. CHECK FOR WATER TIGHTNESS OF ALL CLAMPED HOSE CONNECTIONS AND AT THE SAME 
TIME MAKE SURE HOSES ARE INSTALLED WITHOUT STRAIN, KINKS, OR SHARP BENDS, 
AND ARE OTHERWISE FREE OF DAMAGE. 

3. CHECK FOR CLEANLINESS, FREEDOM FROM SLUDGE AND DIRT. 

C. INSTALLING ANTIFREEZE: 
AFTER PREPARATION OF THE COOLING SYSTEM: 

I. FILL COOLING SYSTEM UP TO, BUT NOT BEYOND, FILL LEVEL. 
(00 NOT OVERFILL - ANY EXCESS WILL SIMPLY BE WASTED WHEN THE SYSTEM COMES 
UP TO RUNNING TEMPERATURE) 

2. INSTALL RADIATOR CAP AND MAKE FINAL INSPECTION FOR ANY LEAKS IN THE SYSTEM . 



COMPILED B··L SECTION NUMBER SHOP·PRACTICE APPRV SJH 
33-05108 

ISSUE DATE 06/23/80 FAN INSTALLATION 
PAGE 

REV DATE 07/29/96 I OF I 

CHG LTR F FREIGHTLINER CORPORATION PA2042-72 PORTLAND. OREGON 

REFER TO IMIS·(INTEGRATEO MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION ·· K09-S0005-003 FOR FAN 
INSTALLATION. 
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Compiled B. LEVINGS 

Approved SJH 

IIIUICI 6-23-80 

FAN TO SHROUD PLACEMENT 

SHOP PRACTICE 

FAN INSTALLATION 33-05108 

When properly installed, the fan should intrude into the shroud as shown 
below. 

Engine Angle Placement 

2/3 of fan width inside shroud+ .50 

O" of fan width inside shroud at top, 
1/2 width in at bottom + .50 

w 
~L-------------------------------------------------~ IE .. IA 110/77) 
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Compiled F. ~'REER SHOP pq,A,CTI CE 33-05109 
Approved 

~"'\t) 
FASTENms 

Issued 
BOLT TORQIJE 

12-16-77 

Reviled 1·30- 84 Chgltr D FREIGH'Tl.t4ER CoRPoRATION Pijge 1 
PORTI..AN), OREGON 

SPECIAL V.~LUES: For the fastene~s listed use the indicated torque values. 

~---------.-------.------.-------.------------------------1 
FASTEt'ER 

Fan studs 

1-----··-········ 

THRE~.D 

SIZE GRJl.DE 
TOqQUE 
F-LB 

5/16" 5 11-15 
--·--------·----------1 

3/8" 5 20-25 .................... ______ ... _ ... ···- .... "-----.1..--------------l 

]) GENERAL VALUES: See 33-00109. 

E-45A (10/77) 
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SHOP PRACTICE 

FAN SHROUD ADJUSTMENT 

FREIGHTLINER CORPORATION 
PORTLAND , · OREGON 

SECTION NUMBER 
33-051 I 0 

PAGE 
I OF I 

PA2042-72 

REFER TO HHS (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION K09-S0005-004FORFAN SHROUD 
ADJUSTMENT PROCEDURE. 
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COMPILED F.FREER 

APPRV DJL 

ISSUE DATE 04/07/65 

REV DATE 04/09/93 

CHG LTR AF 

33-06101 
33-06102 
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A. GENERAL 
The care the wiring receives during its installation is probably the last 
it will get until some part of it fails. It is extremely important then 
to install the wiring in such manner as to insure trouble-free operation 
for the life of the vehicle. Aside from the quality of the basic wire 
insulation, two areas of importance can be stressed. They are routing and 
protection. 

B. ROUTING OF WIRING 

c. 

Routing of the basic wiring is periodically reviewed by Corporate Engineering, 
Inspection and Shop personnel, but changes in other components of the 
vehicle may create changes in routing o-f the wiring, so all perso_ns involved 
with the electrical system should be on the alert for potential problems, 
and should report them to their foreman. In the frequent cases of wiring 
optional electrical equipment, individual judgment will be called for and 
the best possible practices should be used. 

Whenever possible electric wires 
should be routed behind air and 
hydraulic lines which utilize wire 
braid protective coverings. This 
should be done to protect 
electric wiring that does not 
have the benfit of a protective 
covering,- The most desirable place 
to route electric wire and air or 
hydraulic lines on the frame rail, is 

Electric Lines 

~~----Frame Rail 

Lines 

under the upper flange as shown in the sKetcn. Note special conditions on 
page 5. 

PROTECTION OF WIRING 
Protection of the wiring must be provided wherever there is a possibility 
of damage that cannot be avoided by minor changes in routing. Abrasion 
due to vibration and movement of the wiring encountered in normal vehicle 
operation is the major cause of damage to the wiring. Abrasion is usually 
caused by sharp metal edges in contact with the wire, but can also result 
from use of unprotected clamps, to sheet metal screws and bolts that the 
wiring may rest upon, and to many other likely and unlikely causes. 
Particular attention should be given to ''blind" areas, such as wiring run
ning through a door post, header beam, or nose beam, to make sure that 
all possible hazards are eliminated or protected against. However, 
exposed wiring is often subject to other types of damage and it has been 
our practice to protect all wiring outside the cab enclosure, as well as in 
specific areas within the cab. When it is absolutely necessary for wiring 
to be routed near a sheet metal edge the edge should be covered with vinyl 
trim (Ref. 18-11197-0). 

D. PROTECTIVE COVERINGS & FASTENERS 
In all cases protective coverings shall be of a material of endurance 
equal to or greater than the materials they are protecting. 

(Continued) 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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In securing wiring and harnesses, non-metallic clips such as tiewraps, 
snap-ins, etc, shall be used. Metallic fasteners must not be used. 

The following materials are used as noted: 

1. Loom: The common asphalt-impregnated, cotton braid, automotive 
electrical loom is used in a variety of sizes as specified on harness 
drawings and for general use where protection is required. (This 
material is replaced by convoluted tubing within the cab.) 

2. Electrical Tape: Vinyl plastic tape is supplied to the shops in 7 
mil (.007 inch) and 10 mil (.0010 inch) thickness. The 10 mil tape 
is used for harness wrapping where a continuous coverage is required; 
closure of loom ends, etc. (Ref. 48-00126) 

) 

3. Hose: Rubber sheathing is used to cover the speedometer and tach
ometer drive cables in the area where it could come in contact with 
wiring or electrical terminals. This protective covering is 
specified as part of the cable assembly. For Vancouver, B.C., ) 

E-4$A (10/77) 

construction, and for other areas where gravel roads are common, 
protect exposed battery cables with heater hose. 

4. Grommets: Rubber grommets or other edge-protecting material 
specifically approved by Corporate Engineering must be used wherever 
wiring passes through a hole in a metal sheet. The protection 
afforded by a grommet is very good; in fact, wiring is sometimes 
purposely routed through a sheet metal section rather than around it 
to take advantage of this. 

5. Clamps: Wiring should be supported and restrained by clamping to . 
the solid structure of the vehicle at intervals short eriough to 
prevent unnecessary motion and maintain the desired routing, but 
not so short that strain may be placed upon the wiring due to any 
conceivable mode of normal operation. If vehicle has Freightliner 
air suspension, see 33-16108. 

In exposed locations, take special care to clamp loose loops to 
avoid failure from build-up of ice. An example of this is the 
extra loop of road light harness in the vicinity of the headlights. 

Clamps for single insulated wiring shall be an insulated type such 
as molded lining, cushioned wall or dip coated. 

Clamps for double insulated wiring can be either an insulated type ) 
per above or an approved wiring spring clip. 
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Spring clips are approved for the following types of double 
insulated wiring: 

1) Insulated wiring inside convoluted tubing. 
2) Insulated wiring with a separate jacket such as multi

conductor jacketed cable. 
3) Insulated wiring inside looN. 

Approved spring clips are 23-09396-000 and -001. 

Tighten clamps enough to resist relative motion with the wire, but 
not so much as to cause damage to the insulation of the wiring. 

At the right front cab pivot, special flexible metallic loom is 
sometimes specified to protect the air hoses. In such cases, the 
electric wiring there must be bundled and clamped separately to 
prevent chaffing through the insulation and short circuiting the 
wires .. 

6. Cable Ties: Wiring, hoses, etc., running as a group, must be bound 
together at about 8-12 inch intervals. If anchor clamps (or wiring 
terminals) are at greater distances apart, a plastic tie strap must 
be used to keep the smaller diameter items from becoming separated 
and liable to damage. 

7. 

Preferably, use approved tooling to install straps. If hand in
stalled, care must be taken to make the straps snug enough to 
prevent chaffing, but not so tight as to damage insulation or pinch 
hoses. 

For bundles of lines in exposed locations, such as under the cab 
outside the frame, a heavy-duty cable tie is to be used. Acceptable 
for this service are: 23-9796, 300, 400 or 500 dash number series. 

For lines in a protected position, such as under the dash in the 
cab, or within the frame rails, a lighter duty tie may be used. 
Acceptable for this service are: 23-9796, 100 or 200 dash number 
series. 

CAUTION: Do not use flat, strip-type aluminum ties for holding 
electric conductors without specific callout from 
Corporate Engineering. 

Convoluted Tubing: 
are used to protect 
used within the cab 
in the chassis. 

There are two types of convoluted tubing that 
wiring within the cab and chassis. One may be 
or in the chassis; the other must be used only 
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8. 

a. Cab interior or chassis: Any material used within the interior 
of the cab must comply with FMVSS #302, flamability of interior 
materials. The material specification for 48-2218-0 is for a 
Gray colored flame retardent polyethylene tubing. This material 
complys with FMVSS #302 and therefore, may be used within the cab 
or in the chassis. 

b. Chassis: The material specification for 48-2217 # is for Black 
nylon tubing. This material does not comply with FMVSS #302 
and therefore, can only be used in the chassis. 

c. Battery cables: See 33-06105. 

Junction Boxes: Junction boxes such as tail lamp junction boxes and 
Conventional hood harness junction boxes that are supplied with grease 
fittings shall be filled with a non-corrosive grease (48-2439). On 
junction boxes without grease fittings, apply liberal amounts of non
corrosive grease (48-2439) directly to terminals. 

9. Chassis Harness: Breakouts (individual wires) of up to 8.00 inches 
are acceptable as long as these wires are routed safely away from 
sharp points and edges, moveable parts, and other possible sources of 
abrasion, cutting, pinching, or crushing. 

10. Exterior Splice Installation: All exterior splices must be 
environmentally sealed. Use one of the following methods. 

Method I 

Use a 23-11196-# butt splice and seal connection using 48-02461-# 
shrink tube. 

a. Wire Preparation: Strip each wire. 

b. Shrink tube preparation: Select the smallest size of shrink 
tubing that will fit snugly over splice. Cut shrink tubing a 
minimum of 3/ 4" per end longer than splice. Slip the shrink 
tube onto the wire(s) prior to crimping. 

\ 
) 

c. Crimp installation: Insert the wire(s) into one end of the splice. 
Note: A built-in wire stop in the crimp barrel will help locate 
the wire. Center the jaws of the crimp tool between the wire 
stop (located in the center of the crimp barrel) and the end of ·· .. 
the metal crimp barrel. Actuate the crimp tool. Repeat for th 
wire(s) to be joined to other side of splice. 
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d. Inspection for proper crimping: Impressions from the jaws of 
the crimp tool must be visible on both sides of the splice. 
The impressions should be centered approximately between the 
center of the crimp barrel and the ends of the crimp barrel. 

e. Shrink tube installation: Center the shrink tube over the 
splice and apply heat (250 F) until completely shrunk against 
wire. Sealant material must be visible along wire unsulation. 
Note: For proper sealing around multiple wires, it may be 
necessary to use a needle-nose plier to pinch shrink tube down 
between wires. 

Method II 

(See next page (Page 6) 
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Use a 23-11196-# butt splice and seal connection using 48-02116-000 
mastic tape. Recommended method for using mastic type of seal for 
exposed splices: 

1 Cut tape a minimum of 1/4 inch per end, longer than splice connector. 

2 & 3 Roll tape tightly around splice connector. 

E"'5A CI0/77) 

4 Pinch ends of tape around wire to seal. 

Note: Method II to be used only if Method I cannot. Example: Use 
Method II when the shrink tube reduction is not adequate to seal around 
a small gauge vendor pigtail which is the case with the engine mounted 
air fan switch. 

A 

I I 

®cbcb 

A WIRE 

B SPLICE CONNECTOR 

C TAPE (REF. 48-02116-000) 
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THE IMPORTANCE OF PROVIDING GOOO GROUND PATHS CANNOT BE OVER-EMPHASIZED, SINCE THESE 
CONDUCTORS MAKE UP ABOUT HALF OF MOST ELECTRICAL CIRCUITS OF THE TRUCK. THE FRAME 
RAILS, ENGINE BLOCKt ELECTRICAL COMPONENT MOUNTING BRACKETS~ EVEN THE CAB ITSELF, 
ARE VITAL PARTS OF HE TOTAL ELECTRICAL SYSTEM. TO MAKE SU~E THAT A GOOD CONTINUOUS 
ELECTRICAL PATH IS MAINTAINED. GROUND JUMPERS ARE PROVIDED WHEREVER THE CONTINUITY 
OF THE CIRCUIT IS IN QUESTION~ SUCH AS FROM THE FRAME CROSSMEMBER TO THE LICENSE 
PLATE LIGHT, FROM THE FRAME Tu THE CAB, ETC. 

SOME OF THE METHODS OF ASSURING GOOD CIRCUITS ARE AS FOLLOWS, 

I. WHERE GROUND STRAPS ARE ATTACHED TO THE FRAME OR OTHER STRUCTURAL PARTS OF THE 
VEHICLE, MAKE SURE THAT THE SURFACES ARE CLEAN AND FREE OF PAINT, RUST AND OTHER 
FOREIGN MATTER. 

2. ATTACH GROUND STRAPS SECURELY IMMEDIATELY AFTER CLEANING SURFACES TO PREVENT 
RECONTAMINATION OF THE CONTACT SURFACES. 

3. WHEN A BOLTED-ON BRACKET PROVIDES THE GROUND PATH, CLEAN AN AREA AROUND A FEW 
OF THE BOLT HOLES ON BOTH SURFACES TO ASSURE GOOD CONTACT. 

4. FOR UNITS WITH ELECTRIC STARTERS, RUN THE ALTERNATOR GROUND TO THE STARTER 
GROUND TERMINAL. FOR UNITS WITH AIR STARTERS, RUN THE ALTERNATOR GROUND TO 
THE BATTERY GROUND POINT ON THE FRAME RAIL. 

5. ALL ENGINES WILL HAVE GROUNDING STRAPS RUN TO THE FRAME RAIL REGARDLESS OF 
WHETHER AN ELECTRIC OR AIR STARTER IS USED. 

6. ALL NON-SEALED CONNECTIONS OUTSIDE OF THE CAB ARE TO BE COATED WITH RED ENAMEL 
DIELECTRIC SPRAY SEALER PER 33-06126. 

7. NO MORE THAN 5 INDIVIDUAL GROUND WIRES ARE TO BE STACKED AND SECURED BY A 
SINGLE FASTENER. 

CAUTION• DO NOT ROUTE AND/OR CLAMP FUEL LINES AND BATTERY CABLES TOGETHER. 



COMPILED DJL SECTION NUMBER SHOP PRACTICE APPRV ACL 
. 33-06103 

ISSUE DATE 11/11/85 TERMINAL CONNECTIONS PAGE 
REV· DATE 07/29/96 I OF I 

CHGLTR E FREIGHTLINER· CORPORATION PA2042-72 PORTLAND,· OREGON 

REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION ··K09-S0006-005FOR TERMINAL 
CONECTIONS. 



Compiled DJL SHOP PRACTICE 
Approftd DJL 33-06103 

TERMINAL CONNECTIONS 
llllled 11-11-85 

RniMd /J-6 -~1 Chtltr C FREIGHTt.t£R CoRPoRATION 
POR'Il.AN), OAEOON Page 1 

A. TERMINAL CONNECTIONS 

As a general rule, all terminal connections are to be made using a plastic 
insert friction type locknut; Kep nuts (nuts with integral toothed washers) 
are not an acceptable alternate. The purpose is to prevent loosening of 
the wiring. All washers, terminals, nuts, and in certain cases, screws or 
bolts, are to be corrosion resistant, either by virtue of being made of a 
noncorrosive material (brass, bronze, copper, etc.) or due to corrosion 
resistant coating (cadmium, nickel, chrome). 

B. EXCEPTIONS 

All general rules have certain exceptions, and a few of them should be 
noted as examples: 

1. The ground end of the cab ground wire should be in direct contact with 
a cleaned area of the frame rail. Place the lockwashers on top of the 
terminal and on the opposite side of the frame rail. 

2. Use the washers and nuts provided on the battery cable connections to 
the starter motor. 

3. On purchased electrical components in general, use the lockwasher and -
locknut as stated in the general rule if the threaded stud is long 
enough to engage the locking ring of 'the nut, and use the fasteners 
provided if the stud is too short or if the component has screw 
terminals. 

C. MAINTENANCE PRECAUTION 

D. 

In any event, do what can be done to provide secure, maintenance-free 
electrical connections. This includes avoiding shims and washers as 
much as possible and especially, do not use lead shims on battery posts. 

SOLDERED CONNECTIONS 
' 

The following terminal connections are to be dip soldered. 

1. Alternator field used with externally mounted regular. 

2. Alternator output 

3. Alternator ground 

4. Splice cups - See Page 2. 
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JlS5EtlBL Y PROCEDURE: 

1. r.rab wires and tap on side of Die to even up ends. 

2. Place ends overlapping in open "U" of Splice Clip and 
step on switch ( Cycle Time= 1.5 Sec. ) 

3. Remove crimped wire splice. 

4. Dip solder as per 33-06118. 

5. Hrap splice with tape 
A. 48-02116 or 
B. 48-00126 3/4" 3 wraps 

F. TERr.1INAL INSULATORS 

33-06103 

Page 2 

The 06-11831-0 insulator is designed to be used with all uninsulated ring 
termi na 1 s (except for ground circuits) where, by nature of its design, it 
will physically work. In those cases where the 06-11881-0 insulator will 
not work, those terminals Must be insulated with a material acceptable to 
Corporate Engineering. (Ref. 48-2211-038 shrink tubing) 

) 

\ 
/ 
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G. TIE STRAPPING OF EIGHT PIN CONNECTORS 

Part Number Ref: (PAC) 2965977 Pluo 
(PAC) 2965972 Housing 

The above NON-LOCKING connector combination must be secured 
using 23-9796 # cable tie. 

H. SPLICE CONNECTION (MULTIPLE WIRE) 

J. 

All exterior splices reust be environmentally sealed (See Section 33-06101). 
Cab interior splices can be either the 23-11196-000 listed below or the 
machine applied 23-11283-000 splice clip. 

1. 23-11196-010 splice can be used for multiple wire splicing as long 
as the combined total circular mil areas (CMA) fall within the 
required 5180-13100 range. 

14 GA = 3838 CMA 
16 GA = 2426 CMA 
18 GA = 1900 CMA 

It may be necessary to double back the wire core or insert all wires 
into one end of splice to satisfy the above CMA requirement. 

NOTE: The wire insulation will allow a maximum of two 14 GA, three 
16 GA, or five 18 GA wires per each end of splice. 

RING TERMINAL ATTACHMENT TO STUDS 

Ring terminals must be attached to studs using nylon shoulder nuts. KEP 
nuts (nuts with integral star washers) are no longer approved for this 
application. Use 23-09336-XXX for coarse thread series and 23-09337-XXX 
for fine thread series of nylon shoulder nuts. 
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A. TERMINAL CONNECTIONS 

AS A GENERAL RULE, ALL RING TERMINAL CONNECTIONS ON THREADED STUDS 
ARE TO BE MADE USING A PLASTIC INSERT FRICTION TYPE LOCKNUT; KEP 
NUTS (NUTS WITH INTEGRAL TOOTHED WASHERS) ARE NOT AN ACCEPTABLE 

· ALTERNATE. THE PURPOSE IS TO PREVENT LOOSENING OF THE WIRING. 
ALL WASHERS. TERMINALS. NUTS. AND IN CERTAIN CASES, SCREWS OR BOLTS, 
ARE TO BE CORROSION RESISTANT, EITHER BY VIRTUE OF BEING MADE OF A 
NONCORROSIVE MATERIAL '-BRASS, BRONZE, COPPER. ETC. l OR DUE TO 
CORROSION RESISTANT COATING (CADMIUM, NICKEL. CHROME) . 

B. EXCEPTIONS 

ALL GENERAL RULES HAVE CERTAIN EXCEPTIONS, AND A FEW OF THEM SHOULD BE 
NOTED AS EXAMPLES, 

I . THE GROUND END OF THE CAB GROUND WIRE SHOULD BE IN DIRECT CONTACT WITH 
A CLEANED AREA OF THE FRAME RAIL . PLACE THE TOOTHED LOCKWASHERS ON 
TOP OF THE TERMINAL AND ON THE OPPOSITE SIDE OF THE FRAME RAIL. 

2. USE THE WASHERS AND NUTS PROVIDED FOR THE BATTERY "CABLE CONNECTIONS TO 
THE STARTER MOTOR. 

J . FOR PURCHASED ELECTRICAL COMPONENTS IN GENERAL. USE THE LOCKNUT AS 
STATED IN THE GENERAL RULE. PARAGRAPH A. IF THE THREADED STUD IS LONG 
ENOUGH TO ENGAGE THE LOCKING RING OF THE NUT. AND USE THE FASTENERS 
PROVIDED IF THE STUD IS TOO SHORT OR IF THE COMPONENT HAS SCREW 
TERMINALS. 

C. MAINTENANCE PRECAUTION 

IN ANY EVENT, DO WHAT CAN BE DONE TO PROVIDE SECURE. MAINTENANCE-FREE 
ELECTRICAL CONNECTIONS. THIS INCLUDES AVOIDING SHIMS AND WASHERS AS MUCH 
AS POSSIBLE AND ESPECIALLY, DO NOT USE LEAD SHIMS ON BATTERY POSTS. 
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ASSEMBLY PROCEDURE: 

I . GRAB WIRES AN:l TAP ON SIDE OF DIE TO EVEN UP ENDS. 

2. PLACE ENDS OVERLAPPING IN OPEN •u• OF SPLICE CLIP AN:l 
STEP ON SWITa-t . 

· 3. REMOVE CRIMPED WIRE SPLICE . 

4. DIP SOLDER PER 33-061 18. 

5. SEAL WITH HEAT SHRINK TUBING 
48-02461-#: SPLICE LOCATED INTERIOR OF CAB. 
48-25005-# : SPLICE LOCATED EXTERIOR OF CAB. 

, 

SECTION NUMBER 
33-06103 

PAGE 
2 OF 2 

PA2024-70 

J 

6. THE USE OF A SPLICE IS NOT ACCEPTABLE OUTSIDE OF THE CAB IF THERE 
IS MORE THAN ONE ( I J WIRE PER SIDE. 

) 

-
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION·· K09-S0006-006 FOR BATTERY 
TERMINAL PROTECTION. 
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Protecting battery tarmiDala agaioet phyaical damage and againat corroaion ia 
naceaaary if a good, lov•raaiatanca connection ia to ba made by the cable lug. 
Physical damage ia often the retult of effort to remove a battery cable vhoae 
lug ia atuck to the battery poat by corroaion. When corroaion, dirt or eome 
other condition reducea the contact area of a connection, the ruiatance of that 
connection incraaaaa, If the reduction ia at all eevere, the atarter motor may 
not aet enough currant to atart the engine. Since low temperatures reduce 
battery efficiency and increase the difficulty of starting the engine, Lhe quality 
of battery and other connectiona I.e upecially critical in vi hne and 
extremely ao in colder cltmataa. 

1. Shal<e can well. 
3· minutes, 

2. Wipe off battery 

3. 

horoughly clean. 

4. again lightly and let remain. 

5. Replscii · 
disposal o 
danger of 

w-in· ~ .. af.,.p;l.ace •.. When.-empty0· provide for safe 
, DO !!Q! put in regular trash containers because ·of 

~osion in incinerator. 

FOR BA'ITERIES GOING INTO STORAGE 

1. Shake can well. Spray terminals lightly and allow to stand for 3 
minutes. 

2. Wipe off battery saver and. loose dirt until clean. 
; - . . . .... - ..... -.... . -~ y·. ·'-:--:-'-•:"':· .. :~-- . --~::.~::·.---:··· 

3. Spray termtnals again and allow to remain without wiping. 

-~~ -~ :· 
*Manufactured by Pressure-Lube, lnc., Butler, Wise. 

u~~nuT F.URnR~ h r.HANr.F.S TO F.NGlNEERlNG DEPT- ··., 

--



'--·· 

\:. .. 

. .. 

~ompiled Jlj,{(, 
SHOP PRACTICE ' .. 33-06104 

~pproved e:t~ BATTERIES, PROTECTION OF TERMINALS -
Issued t..-27-65 Chng FREIGHTLINER CORPORATION 
lRe .. ;jn./Gg Ltr: PORTLAND OREGON 

Protecting battery terminals against physical damage ~nd against corrosion is 
necessary if a good, low-resistance connection is to be made by the cable lug. 
Physical damage is often the result of effort to remove a battery cable whose 
lug is stuck to the battery post by corrosion. When corrosion, dirt or some 
other condition reduces the contact area of a connection, the resistance of that 
connection increases. If the reduction is at all severe, the starter motor may 
not get enough current to start the engine. Since low temperatures reduce 
battery efficiency and increase the difficulty of starting the engine, the quality 
of battery and other connections is especially critical in wintertime and 
extremely so in colder climates. 

"JAr' E·Z BATTERY SAVER & CLEANER* is a pressurized spray-can packaged prepara• 
tion for cleaning and protecting battery connections. For satisfactory results, 
manufacturer's recommendations for use must.be strictly followed. 

FOR BATTERY CABLE INSTALLATION 

1. Shake can well. Spray terminals lightly and allow to stand 3 minutes. 

2. Wipe off battery saver and loose dirt until thoroughly clean. 

3. Install terminal lugs and tighten securely. 

4. Spray assembled terminal connections again lightly and let remain. 

5. Replace pressurized can in safe place. When empty, provide for safe 
disposal of can; ~ ~ put in regular trash containers because of 
danger of explosion in incinerator. 

FOR BATTERIES GOING INTO STORAGE 

1. Shake can well. Spray terminals lightly and allow to stand for 3 
minutes. 

2. Wipe off battery saver and loose dirt until clean. 

3. Spray terminals again and allow to remain without wiping. 

*Manufactured by Pressure-Lube, Inc., Butler, Wise. 

- ·- REPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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SHOP PRACTICE 
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ROUTING AND INSTALLATION 
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PORTLAND OREGON 

SECTION NUMBER 

33-06105 

PAGE 
I OF 2 

PA2101-02 

THE TYPICAL STARTER/BATTERY SYSTEM USES POSITIVE BATTERY CABLE 
TO DIRECTLY CONNECT THE COMPONENTS. EACH COMPONENT GROUNDS TO THE 
LEFT SIDE RAIL WITH NEGATIVE CABLE, AND THE RAIL SERVES AS 
THE GROUNDING PATH. 

AGAIN, ALL BATTERIES (INCLUDING LOCATIONS BETWEEN RAILS AND ON THE 
RIGHT-SIDE RAIL) MUST USE NEGATIVE CABLE TO GROUND TO THE LEFT-SIDE 
RAIL. SOME CUSTOM AND ALL ALUMINUM RAIL APPLICATIONS WILL USE 
NEGATIVE BATTERY CABLE FROM STARTER TO BATTERIES AS A DIRECT 
GROUND PATH. 

IF BATTERY CUT-OFF SWITCHES ARE USED IN THE SYSTEM, THEY WILL 
ONLY BE USED WITH NEGATIVE CABLES. IF A SYSTEM IS SUPPLEMENTED 
WITH A JUMP-START ASSEMBLY, THE JUMPER MAY CONNECT DIRECTLY TO THE 
STARTER OR TO THE POSITIVE BATTERY INTERCONNECTOR. 

CABLE ROUTING: 
CAUTION: WHEN ATTACHING THE CABLES TO THE BATTERIES, ALWAYS 
CONNECT THE POSITIVE CABLES FIRST, THEN NEGATIVE CABLES. 
THIS WILL DECREASE THE CHANCE OF SHORTING THE SYSTEM WHEN 
TIGHTENING THE BATTERY NUTS, ON A NEGATIVE GROUND SYSTEM. 

CABLE ASSEMBLIES SHALL BE PROTECTED WITH CONVOLUTED TUBING 
(48-02217-XXX) FROM THE TERMINAL CRIMP TO WITHIN 2" OF THE FIRST 
CLAMPING POINT ON THE RAIL. THIS APPLIES TO CABLE CONNECTIONS AT 
THE STARTER AND THE BATTERIES. 

EACH CABLE SHALL BE INDEPENDENTLY COVERED WITH CONVOLUTED TUBING. 
THE ENTIRE BATTERY CABLE SYSTEM SHALL NOT CONTAIN ANY SPLICES. 

CABLES SHALL ROUTE ALONG AN UNOBSTRUCTED PATH FROM STARTER TO 
BATTERIES. A LINEAR PATH EXISTS ALONG THE RAIL BETWEEN BATTERY 
CABLE BRACKETS. FUEL LINES SHALL NOT BE ROUTED WITH OR CLAMPED TO 
BATTERY CABLES. 

:'f'l'T - - ITl'\ 

ill_- ill 
...,.._I A VIEW A-A 
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WHEN POSITIONING BATTERIES, POSITIVE POSTS SHALL ALWAYS BE LOCATED 
NEAREST THE RAIL (RAIL MOUNTED BOX) OR NEAREST THE BACK OF CAB 
(CROSS RAIL MOUNTED BOX). POSITIVE AND NEGATIVE CABLES SHALL 
NOT CROSS AT THE BATTERIES. 

NEGATIVE CABLES SHALL ROUTE AROUND THE PERIMETER AREA OF THE 
BATTERIES THEN TOWARD THE RAIL. POSITIVE CABLES EXIT THE BATTERY 
BOX IN THE CENTER AREA THEN ROUTE TOWARD THE RAIL AND ON TO THE 
STARTER.CLAMPING IS REO'D AT THE BACK OF ALL HIGH MOUNTED BOXES. 

--FORWARD 
NEG 

WHEN POSITIONING BATTERIES IN SHORT-SIDE-TO-RAIL BOXES, THE 
POSITIVE POSTS SHALL ALWAYS BE LOCATED FOREWARD OF THE NEGATIVE 
POSTS. 

NEG 

-- FORWARD 

PROTECTIVE COATINGS: 

PRIOR TO INSTALLING PLYWOOD LINERS IN THE BATTERY BOX ASSEMBLY. 
ALL SIDES OF THE LINER MUST BE COATED WITH "COMPOUND-L" (TEXACO) 
TO PREVENT DETERIORATION OF THE PLYWOOD BY BATTERY ACID. 

BATTERY RETAINER ASSEMBLIES ARE TO BE DEGREASED, DRIED. THEN 
COATED PER ENGINEERING SPEC 49-00023-202. 
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Compiled H.J.R. SHOP PRACTICE 

A roved D.E.C. MODIFICATIONS REQUIRED FOR SYSTEM GROUND CHANGE 

The following are modifications required for system ground change: 

1. Speedometer and tachometer wiring 
a. (MOT) 

33-06106 

2. Voltmeter wiring, water temperature, oil temperature, and fuel level 
gauges 

3. Battery wiri~g (at starter) 

4. Alternators: 
a. (MOT) wiring (this includes 
b. (DR) alternator and wiring 
c. (LN) wiring (this include 

5. Buzzer/Tri-diode 

6. Radio: 
a. (MOT) 
b. 

7. 
a: 
a. 

8. 

ss) 
the engine harness) 

arness) 

a. arning, module and warning module wiring 
b. 
c. and CPR* wiring 

9. Alarm systems: NOTE - on systems 
a. (KYS) module and wiring 

that use a tri-diode, it must be changed. 

b. (PRY) module and wiring 
c. (RSC) module and wiring 
d. (SCT) no change 
e. (NYC) no change 
f. (ISP) wiring 

10. Shutdown system (KYS) 
a. (KYS) module and wiring change 

11. Jacobs Compression Brake wiring (diode reversed) 

12. HePter: 
a. CFL) wiring of motor 
b. (RHD) wiring of motor 

*CPR=Computer power rela 

Form E-45 A 
REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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Issued Chg 
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The following are modifications required for system ground change: (Continued) 

13. Air conditioners: 
a. (FL) wiring of motor 
b. {RDH) wiring of motor 
c. (FRI) wiring of motor 
d. (KYS) wiring change 
e. (MK) negative ground only 

R 
~ 14. 

13 15. 

<: 
:' 

16. 

a. 
b. 
c. 
d. 

Decals 

NOTE: Also check for customer speciality items such as citizen band raido, 
T.V,, electric blanket, etc. 

Form E·45 A 
REPORT ERRORS & CHANGES TO CO~ORATE ENGINEERING 
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Compiled T.YOUNG SHOP PRACTICE 
Approved L.O.G. MODIFICATIONS REQUIRED FOR SYSTEM GROUND CHANGE 33-06106 

Issued CORPORATION 
OREGON Page ~ Revised 

The following are modifications required for system ground change:(Continued) 

13. Air conditioners: 
a. (FL) "'iring of rnotor 
b. (RDH) wiring of motor 
c. (FRI) >;iring of motor 
d. (KYS) w~n.ng change 
e. (MK) negative ground only 

14. Roof mounted'CtJncjensors with permanent magnet motors: 
a. (RDH) wiring of·motor to be reversed 
b. (KYS) wiring of moto~. to be reversed. 

...: --.: .. 

15. Electric Clocks: 
a. (BGI) w~r~ng change 
b. (AGI) w1r1ng change 
c. (RDH) wiring change 
d. (KYS) wiring change 

16. Decals and wiring diagrams 

NOTE:· Also check for customer speciality items such as citizen band raido, 
T.V,, electric blanket, etc. 

Form E-45 A 
REPORT ERRORS & CHANGES TO CO~ORATE ENGINEERING 
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SHOP PRACTICE 33-06107 

BATTERIES, DRY CHARGE 
Issued Chng 

Ltr: FREIGHTLINER CORPORATION Page l Revised PORTLAND OREGON 

. A DRY CHARGED battery contains fully 
charged positive plates and negative plates sep
arated by high-quality separators. The battery 
contains no electrolyte until it is activated for 
service in the field and therefore le:>ves the fac
tory dry. Consequently, it is called a ... dry
chargt" battei'y. 

' INSPECTING CARTONS UPON ARRIVAL 

Unless the batteries are kept dry until ready 
for use, they may lose a portion of their activat-

. ing capacity due to moisture oxidizing the pre
dried plates. Therefore, they must be properly 
;tored to protect them against moisture. 
Also, dry charged batteries must be handled 
with care to protect them against breakage. 
This may not be evident until the battery is ac
tivated by adding electrolyte. Therefore, bat
tery cartons should be checked for evidence of 
either dampness or damage when the battery is 
received. If visual inspection of the carton in
dicates possible damage to the battery during · 
transit or storage, it should be opened and the 
battery carefully checked. 

HANDUNG AND STORAGE 

Batteries 

The following precautions should be considered 
when storing dry charged batteries. 

1.. Store battery in a dry area which is pro- · 
tected from moisture. 

2. Keep the battery in its shipping carton . 
until activated • 

3. Do not stack dry charged batteries in 
cartons more than four high. 

4. Rotate battery stocks regularly to insure 
instant activation. 

5. Maintain the storage area at approxi· 
mately SO"F. or above. 

Electrolyte 

The following precautions should be considered 
when handling and storing electrolyte. 

1. · When storing electrolyte, avoid piling 
other material on containers. 

2. The storage area should be maintained 
at 60 • F or above. 

3. Electrolyte should be used in an area 
where water is readily available for flush
ing in case the electrolyte comes into con
tact with the body. 

4. Refer to instructions on the side of the elec· 
trolyte container for antidotes to use if 
electrolyte comes into contact with the 
body. 

ACTIVATING DRY CHARGED BATTERIES · 
To :prepare Delco "dry charge" batteries for 

· service, use battery-grade acid electrolyte {1.265 
sp. gr. at 80'F.) Electrolyte is commonly pack
aged in cartons or in five gallon containers. . 
If the five gallon bulk pack is used refer to in-' 
structions on side of container for adding elec
trolyte to battery. If individual cartons are 
used, fill the new battery with electrolyte as 
indicated below. Always activate the new bat-

. tery before removing the old battery from the 
·vehicle. For best perfonnance, the tempera
ture of the battery and the electrolyte should 
be at so•F or above at time of activation. 
1. Remove dry charged battery from its original 

carton. · 
· 2. Remove the vent plu~s. 

3. With the electrolyte carton right side up. 
· break the perforations at the arrow and pull 

up this half of the carton top. Do not attempt 
to remot•e the plastic bag from the container . 
The bag is sealed to the container and any 
attempt to remove it may cause a rupture in 
the bag. 

4. Cut a small opening in the corner of the bag 
as shown in Figure 2. Do not make the open
ing larger than required since a larger opening 
will increase the tendency of the electrolyte to 
spatter as it is emptied from the container. 

Figure 2- Opening Electroirte Container 

llFPOR'l' F'RRORS 1'. l:HANC:E.~ '1'0 F'NG1NF'E.1l.TNG DEP'!'. '"'":"" .. ,. 
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SHOP PRACTICE 

BATTERIES ,. DRY CHARGE 

. 33-06107 

Revised 

5 •. Using a glass or acid-proof plastic funnel, fil~ 
. each battery cell with electrolyte as shown in\ 
Figure 3. Do not use G metal funnel for filling · 
the bttttery. · · 

Figure 3-Pouring Eleetrolyte Into Battery 

6. All Delco batteries have cell covers with the 
"visual level fill" feature (Fig. 4), Guesswork · 
is thus eliminated in filling the battery to the 
proper level. The cell is properly filled when 
the electrolyte level rises to the bottom of the · 
split ring. Do not overfill. · 

RPORATION Page 2 

bring the level to the split ring before ms·tau·f 
lng battery in car • 

8, Before discarding an electrolyte container 
empty and rinse thoroughly with water · 
remove any electrolyte remaining in the 
tainer. Discarded packages containing 
trolyte may prove to be dangerous or harm1full 

. to persona who are unfamiliar with 
ous and corrosive characteristics 
acid electroiYl;e. 

9. Be sure to date code the battery before install
ing it· in the vehicle. Use a date code ring and 
gently stamp the code indicating the month 
and year when it is installed on top of 
negative post of each battery. 

10. After electrolyte has been added to a 
. . charged battery, it becomes a "wet" nai:<I>Y"V 

and should be maintained in the same way 
any other "wet" battery. (See Wet Batteries.) 

TESTS AFI'ER ACTIVATION 

The Delco Dry Charge Battery may be put 
service immediately ;Uter activation. 

However, to insure good battery performance, 
· the following activation tests are recommended: 

· 1. Five minutes after adding electrolyte, 
the open circuit voltage. More than 6 volta or 
more than 12 volts, depending upon the rated 
voltage, indicates the battery is ready for 
service. From 5 to 6 volts or from 10 to 
volts indicates oxidized negative plates and 
battery should be recharged before use. Less 
than 5 or less than 10 volts depending on the 
rated voltage, indicates a reverse cell or 
open circuit and the battery should be re~1lac:ed . 

..... l"'~.l""i0 ;, 2. Check the specific gravity of all cells. If the 
specific gravity corrected to 80"F shows more·! 
than a thirty point (.030) drop from 
initial filling with electrolyte, or if one or 

ELECTROLYTE LEVEL 
ABOVE PLATES 

Figure 4-Top of Battery Cell and Cover Cut Away to 
' Show Construction of "Visual Level Fill" Cell Cover 

and Proper Electrolyte Level Above Separators. 

7. Should there be a case where the quantity of 
"" electrolyte is insufficient to fill ail cells to the 

proper level, add electrolyte from another car
ton. Never add water when activating the bat
tery. 
If the electrolyte level has dropped after the 
initial fill, due to the plates and separators 
absorbing acid, add additional electrolyte to 

cells gas violently after addition of el~f;~~~~~;: 
the battery should be fully charged b 

3. For best performance in cold ":i::'::~~~,t~::fv,~ 
or less), or if the battery and the 
are not at 60"F or above at time of ~~t1v~.-l 
tion, warm the battery by boost charging as 
·indicated below, 

BOOST CHARGE RATES 

Charge 6-volt and heavy duty 12-volt batteries 
a minimum of 10 minutes at 30 amperes (30 
amperes X 10 minutes = 300 ampere-minutes). 
Charge all other 12-volt batteries a minimum of 
.10 minutes at 15 amperes (15 amperes X 10 min· 
utes = 150 ampere-minutes). If charger will not 
give these rates, charge for an eq1utl number 
ampere-minutes at best rate available. 

------ .... _..., ___ A ,.. ... ~·~·--- -- _ ........ - ........................................ ._ __ 
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ompiled 1-!..J. R. 
SHOP PRACTICE 

A roved S;ZAo/ ALTERNATOR, GENERAL 33-06108 

Issued -10-73 Chg 
6-23-&0 E FREIGHTLJNER CORPORATION 

Revise.d Ltr PORTLAND OREGON age 1 

1. CAPACITOR MOUNTING ON ALTERNATOR (When Capacitor specified). 

.. ·• 

"R" TERMINAL 

ALTERNATOR---/ 
(Ref. D/R 25 SI) 

jrnAR VIEW OF ALTERNATOR 

"S" TERMINAL 

q~ACJ!Q!L 
(Ref. D/R 1971411) 
*Mount in another location 

when necessary. 

}· -L~- BL 

Mount capacitor on alternator by using upper lefthand backing plate 
mounting screw.* Hook wire lead of capacitor to "R" terminal of al
ternator. 

2. PULLEY MOUNTING ON ALTERNATOR 

3.u:~~~-~~~J:~£}:~~~: 
rt;.;~ 1:~-l:=. re.t.r;.inir~t. 

j_:. :i.s p::.=~~:~-~~~c~;- ~-2. t:o use ::.n irr:?::ct ;:;:rt:;.~;,-:::: .. : ~o 

r:.'J.t G:l U!'~t:i.J.. thS ?Ulle.y iS j "...'.~::.t 3UUi."; Oil the. 

C. ?:L.::r.:.. ti,-ll:.F:.r:.:.=.;;;_ s~·ta.ll be 'b:· ·-·· -1 t.o t):i:. t.)r·:i~e sh-::rwn in the 
foi.i.V":·:·i:-1,:::: t;.:..bl·..::;.: 

Form E-45 A 
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H.J.R. SHOP PRACTICE 
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Leece- Neville 

~1otoro 1 a 

Del co-Remy 

Neihoff 

SYMROL 

LN 

t-'OT 

DR 

NEH 

PORTI.At.D, OREGON 

z~'KKtN I; ~i'TINf, 
Amneres 

ALL 

ALL 

62 
75 
60, 
85-110 

. 

IOKIIIJr. V/JL\' 
I Ft.-Lb. 

70 - 80 

40 - 50 

58 - 62 
70 - 80 
4() - 50 
70 - 80 

Caution: If rotor is held in a vise for this operation he 
careful not to ti C1hten the jaws excessively or 
dama9e may result. 

33-fl610R 

Paoe 2 
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Compiled DJL 33-06109 
Approved DJL SHOP PRACTICE 

Issued 09/25/86 ELECTRICAL CIRCUIT NUMBERS Page 1 of 77 

Revised 10/14/94 Chg Ltr L Frelghlllner Corporation P3133J-01 

NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
IQ 

1 00 BATIERY, 6V{NEG TERM) STARTER. 12V{GND TERM) 

8 1 00 BATIERY. 6V{NEG TERM) STARTER, 24V{GND TERM) 

STARTER, 12V{GND TERM.3 BATIERY 
1 000 BATIERY, 12V{NEG TERM) SYSTEM) 

STARTER. 12V{GNDTERM.4 BATIERY 
1 00 BATIERY, 12V(NEG TERM) SYSTEM) 

B 1 00 BATIERY, 12V(NEG TERM) STARTER. 24V(GND TERM) 

c 1 00 BATIERY, 12V(NEG TERM) STUD, CHASSIS GND{AIR START) 

2 00 BATIERY, 6V(POS TERM) BATIERY, 6V(NEG TERM) 

SWITCH, SERIES-PARALLEL TERM #1 (24V 
3 00 BATIERY. 6V(NEG TERM) START) 

BATIERY, 12V(NEG TERM) OF 24V SWITCH. SERIES-PARALLEL TERM # 1 (24V 
E 3 00 BATIERY SET) START) 

BATIERY, 12V(NEG TERM OF 24V BATIERY. 12V(POS TERM OF 12V BATIERY 
E 3 00 BATIERYSET) SET) 

F 3 00 BATIERY, 12V(NEG TERM) BATIERY, 12V(POS TERM, T-R SYSTEM) 

SWITCH, SERIES-PARALLEL TERM #2(24V 
5 00 BATIERY, 6V(POS TERM) START) 

BATIERY, 12V(POS TERM, OF 24V SWITCH. SERIES-PARALLEL TERM #2(24V 
E 5 00 BATIERY SET) START) 

BATIERY. 12V(POS TERM OF 12V BATIERY 
E 5 00 SET) STUD, 12V POWER(T-R SYSTEM) 

E 5 12V TAP{24V START) 

8 6 00 BATIERY, 6V(POS TERM) STARTER. 12V(BATITERM) 

8 6 00 BATIERY, 6V(POS TERM) STARTER. 24V(BATI TERM) 

8 6 000 
STARTER. 12V(BATI TERM, 3 8ATIERY 

BATIERY, 12V(POS TERM) SYSTEM) 

B 6 00 BATIERY. 12V(POS TERM) 
STARTER, 12V(BATI TERM, 4 BATIERY 
SYSTEM) 

B 6 00 BATTERY, 12V(POS TERM) STARTER, 24V(BATI TERM) 
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DJL 33-06109 
DJL SHOP PRACTICE 
09/25/86 ELECTRICAL CIRCUIT NUMBERS Page 2 of 77 ) 
10/14/94 Chg Ltr L Frelghlliner Corporation P3133J-01 

NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
QA TO 

()() STARTER, BATT TERM STUD, REMOTE JUMP START 

()() STARTER, GND TERM 
STUD, CHASSIS FRAME GROUND (12V & 
24V STARTERS) 

8 STARTER, BATT TERM 
SWITCH. SERIES-PARAllEl TERM #5(24V 
START) 

10 STARTER(SOLENOID SWITCH TERM) 
SWITCH. SERIES-PARAllEl TERM #4(24V 
START) 

10 SWITCH, SER-PAR TERM #6 STUD, GROUND 

) 

2-#8 STARTER, BATT TERM 
JUNCTION BLOCK, CAB/CHASSIS (12V 
START) 

2-#8 SWITCH, SER-PAR TERM #2 
JUNCTION BLOCK, CAB/CHASSIS (12V 
START) 

2-#8 BATTERY, POS TERM 
JUNCTION BLOCK, CAB/CHASSIS (AIR 
START) 

2-#8 JUNCTION BlOCK,CAB/CHASSIS BUS BAR, CIRCUIT BREAKER 

MAIN CAB FEED 

2-#8 SW,IGN CONTROllED, MAG BUS BAR, ISOLATED 

12 BUTTON, START CONNECTOR, CAB/CHASSIS 

12 CONNECTOR. CAB/CHASSIS SWITCH, MAG(12V STARTER) 

12 CONNECTOR, CAB/CHASSIS SWITCH, SER-PAR TERM #7 

STARTER SOLENOID COil FEED 

12 SW,IGNITION (COIL TERM) BUTTON, START 

STARTER PUSH BUTTON SW FEED 

14 JUNCTION BLOCK. REMOTE CONTROL RELAY, REMOTE CONTROl (COil TERM) 
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Approved DJL SHOP PRACTICE 

Issued 09/25/86 ELECTRICAL CIRCUIT NUMBERS Page 3 of 77 

Revised 10/14/94 Chg Ltr L Freighlliner Corporation P3133J-Q1 

NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

E,B 15C 14 BUTTON, START(CAB) BUTTON, START (SLEEPER BOX) 

E.B 15C 14 BUTTON,START (SLEEPER BOX) SWITCH, ON/OFF(SLEEPER BOX) 

E 15C 14 BUTTON,START(SLEEPER BOX) SWITCH, TRANSMISSION NEUTRAL 

E,B 15D 14 BUTTON, START(CAB) SWITCHJRANSMISSION NEUTRAL 

E,B 15D 14 SWITCH, TRANSMISSION NEUTRAL SWITCH,STARTER MAG 

c 16 6 ALTERNATOR, OUTPUT TERM BATTERY,POS TERM(AIR START) 

c 16 6 ALTERNATOR, OUTPUT TERM STARTER, 12V(BATT TERM) 

16 6 ALTERNATOR, OUTPUT TERM SWITCH, SER-PAR TERM #2 (24V START) 

16 6 ALTERNATOR, OUTPUT TERM SHUNT, AMMETER (12 & 24V START) 

16 6 SHUNT. AMMETER STARTER, 12V(BATT TERM) 

16 6 SHUNT. AMMETER SWITCH, SER-PAR TERM #2 (24V START) 

c 16 6 SHUNT, AMMETER BATTERY,POS TERM(AIR START) 

E 16 ALTERNATOR OUTPUT 

F 16A 14 
SHUNT AMMETER (ALTERNATOR OUTPUT 
TERM) FUSE, INUNE, 15 AMP(COE) 

F 16A 14 FUSE, INUNE, 15 AMP GAUGE, AMMETER(COE) 

F 16A 16 FUSE, INUNE, 15 AMP GAUGE, AMMETER(CONV) 

F 16A 16 
SHUNT. AMMETER(ALTERNATOR OUTPUT 
SIDE) FUSE, INUNE, 15 AMP(CONV) 

F 16B 14 SHUNT,AMMETER(BATTERY SIDE) FUSE, IN LINE, 15 AMP(COE) 

F 168 14 FUSE, INUNE, 15 AMP GAUGE, AMMETER(COE) 

F 16B 14 SHUNT.AMMETER(SER-PAR SW SIDE) FUSE,INLINE, 15 AMP(COE) 

F 168 16 SHUNT.AMMETER(BATT. SIDE) FUSE,INUNE, 15 AMP(CONV) 

F 16B 16 FUSE, INUNE, 15 AMP GAUGE, AMMETER(CONV) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
Q6 

16 

6 

6 

6 

12 

16 

16 

16 

16 

16 

16 

16 

16 

16 

14 

14/16 

16 

16 

16 

16 

SHUNT,AMMETER(SER-PAR SW SIDE) 

AUX BAT CHARGE CIR 

ISOLATOR, DUVAC(I2V TERM) 

ISOLATOR, DUVAC(24V TERM) 

SWITCH, IGNITION(COIL TERM) 

CIRCUIT BREAKER, 10 AMP 

CIRCUIT BREAKER, 10 AMP (IGNITION 
CONTROLLED) 

LAMP ,WARNING(LOW AIR PRESS) 

DIODE, BUZZER 

LIGHTBAR, PIN C 14 

SENSOR, LOW AIR PRESS(PRIMARY) 

LOW AIR PRESSURE INDICATOR FEED 

LAMP, WARNING(HI WATER TEMP) 

DIODE, BUZZER 

LIGHTBAR, PIN C 1 

HIGH WATER TEMP INDICATOR FEED 

SW-ENG TEMP, ALARMSTAT 

SWITCH, HI-TEMP 

CIRCUIT BREAKER, IGN CONTR'D 

GAUGE. MURPHY SWITCH 

GAUGE, MURPHY SWITHC 

DIODE 

FUSE,INLINE, 15 AMP(CONV) 

ISOLATOR UNIT/RELAY 

STUD, CAB POWER 

STARTER, 24V(B TERM) 

CIRCUIT BREAKER, I 0 AMP 

DIODE, BUZZER 

LIGHTBAR, PIN D1 

DIODE. BUZZER 

SENSOR, LO AIR PRESS 

SENSOR, LO AIR PRESS(PRIMARY) 

SENSOR, LO AIR PRESS(SECNDY) 

DIODE, BUZZER 

SENSOR, HI WATER TEMP 

SENSOR, HI WATER TEMP 

CIR BRKR-IGN SUPPLIED 

RELAY SIG, HI-TEMP WARN. 

GRAPH, EVENT STYLUS (HI WATER TEMP) 

DIODE, BUZZER 

DIODE 

MODULE, CONTROL($ TERM) 

) 

) 

) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

F 18G 12 SWITCH, IGN(ACC TERM) CIRCUIT BREAKER, 10 AMP 

c 19A 16 CIRCUIT BREAKER, 10 AMP GAUGE, VOLTMETER 

E 19A VOLTMETER FEED 

B 20 14 CIRCUIT BREAKER, 15 AMP SWITCH, LIGHTS 

E 20 HEADLAMP RELAY COIL FEED 

E 20 HEADLAMP SWITCH SUPPL Y(L) 

B 20A 14 CIRCUIT BREAKER, 15 AMP SWITCH, LIGHTS 

E 20A HEADLAMP RELAY POWER 

F 20A HEADLAMP SWITCH SUPPL Y(R) 

B 20L 14 SWITCH, LIGHTS SPLICE, INTO CIRCUIT 23D 

B 20L 14 SPLICE, INTO CIRCUIT 23D RELAY,LH HDLAMP(TERM #30) 

F 20L L/H HEAD LAMP RELAY FEED 

B 20R 14 SWITCH, LIGHTS SPLICE, INTO CIRCUIT 29D 

B 20R 14 SPLICE, INTO CIRCUIT 29D RELAY, RH HEADLAMP(TERM #30) 

F 20R R/H HEADLAMP RELAY FEED 

B 21 14 RELAY,LH HDLAMP(TERM #87) SPLICE, INTO CIRCUIT 21 B 

B 21 14 SPLICE, INTO CIRCUIT 21 B LIGHT. LH HEADLAMP(HI BEAM) 

E 21 HEADLAMP HIGH BEAM, LH 

B 21B 14 SPLICE,INTO CIRCUIT 21 LIGHT, INDICATOR(HI BEAM) 

E 21B 14 RELAY,LH HDLAMP(TERM #87) LIGHTBAR, PIN C16 

E 21B HIGH BEAM INDICATOR FEED 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
IQ 

B 21D 14 RELAY,RH HDLAMP{TERM #87) LIGHT, RH HEADLAMP{HI BEAM) 

E 21D HEADLAMP HIGH BEAM, RH 

J 21H 16 AUX H-BEAM FLASH SWITCH HI-BEAM FLASH SIGNAL 

B 22 14 RELAY,LH HDLMP{TERM #87 A) LIGHT, LH HEADLAMP{LO BEAM) 

E 22 HEADLAMP LOW BEAM, LH 

B 22D 14 RELAY,RH HDLMP{TERM #87 A) LIGHT, RH HEADLAMP{LO BEAM) 

E 22 HEADLAMP LOW BEAM, RH 

B 23 10 CIRCUIT BREAKER, 30 AMP RELAY, TRLR TAILLAMP{TERM #30) ) 
B 23 10 RELAY, TRLR TAIL LAMP {TERM #87) JUNCTION BLOCK, 7-WAY 

E 23 TRAILER MARKER & TAIL LAMP FEED 

B 23A 14 CIRCUIT BREAKER, 15 AMP 
RELAY, TRACTOR MRKR/TAILLAMP TERM 

#871 
RELAY, TRACTOR MRKR/TAILLAMP 

B 23A 14 {TERM #30) SPLICE, INTO CIRC'S 23T & 46 

B 23A 14 SPLICE, INTO CIR'S 23T & 46 LIGHTS, TRACTOR TAIL LAMPS 

E 23A VEHICLE TAIL LAMP FEED 

F 23C 14 TAIL LIGHT LIC PLATE LIGHT 

B 23S 14 
RELAY.TRACTOR MRKR/TAIL LAMP {TERM 

SPLICE, INTO CIRCUIT 20L #85) 

RELAY, TRACTOR MRKR/TAIL LAMP 
B,E 23D 14 {TERM #86) SWITCH, INTERRUPT 

F 23D TRACTOR MARKER LAMP CONTROL 

B 23F 14 SWITCH, LIGHTS 
RELAY, TRACTOR MRKR/TAIL lAMP {TERM 
#87A) 

F 23F TRACTOR MARKER lAMP RElAY{NC) 

B 23T 14 SPLICE, INTO CIRC'S 23A & 46 RELAY, TRLR TAIL lAMPS {TERM #85) ) 

B.E.F 23T TRAILER TAll LAMP CONTROL 



Compiled DJL 33-06109 
Approved DJL SHOP PRACTICE 

I:ssued 09/25/86 ELECTRICAL CIRCUIT NUMBERS Page 7 of 77 

Revised 10/14/94 Chg Ltr L Freighlliner Corporation P3133J-Ql 

NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

J 23U 16 MRKR LT FLASH SW MRKR LT FLASH SIGNAL 

B 24 14 CIRCUIT BREAKER, 15 AMP RELAY, HORN(TERM #30) 

B 24 14 CIRCUIT BREAKER, 15 AMP RELAY. HORN(TERM #85) 

8 25 14 RELAY, HORN(TERM #86) BUTTON, HORN 

E 25 HORN BUTTON FEED 

B 26 14 RELAY, HORN(TERM #87) HORN 

E 26 HORN FEED 

F 27 12 SPL,CIRC#28(RD LMP RELAY) LIGHT. LH ROADLIGHT 

B 27 12 SWITCH, RH ROADLIGHT SWITCH, lH ROADLIGHT 

D 27 12 SWITCH, lH ROADLIGHT CONNECTOR, CAB/CHASSIS 

D,F 27 14 CONNECTOR, CAB/CHASSIS LIGHT, LH ROADLIGHT 

B 27A 12 CIRCUIT BREAKER SWITCH, LH ROADLIGHT 

B,F 27A 12 SWITCH, LH ROADLIGHT LIGHT. LH ROADLIGHT 

B 27B 12 SWITCH, lH ROADLIGHT SWITCH, LH INBOARD ROADLIGHT 

B,F 27B 12 SW,LH INBOARD ROADLIGHT LIGHT, LH INBOARD ROADLIGHT 

ROADllGHTS ONLY WITH LOW BEAM 
HEADLIGHTS 

F 27C 12 CIRCUIT BREAKER, 20 AMP RELAY, ROADLIGHT(TERM #30) 

F 27D 14 SWITCH, ROADLIGHT TOGGLE RELAY, ROADLIGHT(TERM #85) 

F 27E 14 RELAY, LH HEADLIGHT SWITCH, ROADLIGHT TOGGLE 

K 27E 14 ADDITIONAL FOG LIGHT POWER SWITCH/RELAY 

F 28 12 RELAY, ROADLIGHT(TERM #87) SPLICE, CIRC #28 

F 28 12 SPLICE, CIRC #28 LIGHT. RH ROADLIGHT 
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CIRC WIRE 

c 28 12 CIRCUIT BREAKER SWITCH, RH ROADLIGHT 

D 28 12 SWITCH, RH ROADLIGHT CONNECTOR, CAB/CHASSIS 

D 28 14 CONNECTOR, CAB/CHASSIS LIGHT. RH ROADLAMP 

E 28 ROADLAMP FEED 

B 28A 12 SWITCH, RH ROADLIGHT SWITCH. RH INBOARD ROADLIGHT 

B 28A 12 SW,RH INBOARD ROADLIGHT LIGHT. RH INBOARD ROADLAMP 

B 28B 12 RELAY, HI BEAM{COIL TERM) RELAY. ROADLIGHT{COIL TERM) 

K 28C 14 RELAY SIGNAL. DRIVING LIGHT SWITCH 

K 28D 14 RELAY SUPPLY, DRIVING LIGHT FUSE/BRKR 

K 28E 14 SWITCH SUPPLY. DRIVING LIGHT LOW BEAM/TAIL LIGHT 

K 28G 14 RELAY SIGNAL, REAR FOG LIGHT SWITCH 

K 28H 14 REAR FOG LIGHT POWER SWITCH/RELAY 

B 29 14 CIRCUIT BREAKER, IS AMP RELAY. PANEL LAMP{TERM #87) 

B 29 14 RELAY, PANEllAMP{TERM #30) SPLICE, INTO CIRCUIT 46TB 

B 29 14 SPLICE. INTO CIRCUIT 46T RHEOSTAT, PANEL LAMP 

E 29 INSTRUMENT LAMP SWITCH FEED 

B 29A 16 RHEOSTAT, PANEL LAMP LIGHT. PANEL LAMPS 

E 29A INSTRUMENT LAMP FEED 

B 298 14 SWITCH, PANEL LAMP{CIRC #29) SWITCH, AUX PANEL LAMP 

B 29D 14 SPLICE. INTO CIRCUIT 20R RELAY. PANEL LAMP{TERM #85) 

E,B 29D 14 RELAY, PANEL LAMP{TERM #86) SWITCH, INTERRUPT 

F 29D PANEL LAMP CONTROL 

B 29F 14 RELAY. PANEL LAMP{TERM #87A) SWITCH. LIGHTS 

F 29F PANEL LAMP RELAY{NC) 

K 29H 14 WARNING SIGNAL.LIGHTS ON & IGN ON RELAY /SWITCH 

K 29G 14 WARNING BUZZER POWER, LIGHT ON RELAY/DOOR SWITCH/LIGHT/IGNITION 

B 30 16 GAUGE, TRANSMISSION Oil TEMP CONNECTOR, CAB/CHASSIS 

B 30 14 CONNECTOR, CAB/CHASSIS SENSOR, TRANSMISSION Oil TEMP 

E 30 
MAIN TRANSMISSION OIL TEMP GAUGE 

FEED 
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CIRC WIRE 
TO 

B 31 16 GAUGE. AUX TRANS OIL TEMP CONNECTOR, CAB/CHASSIS 

B 31 14 CONNECTOR, CAB/CHASSIS SENSOR, AUX TRANS OIL TEMP 

32 14 CIRCUIT BREAKER, 20 AMP SWITCH, RH AUX HEATER 

32A 14 SWITCH, #1 (RH AUX HEATER) HEATER, RH AUX(HI SPEED) 

32B 14 SWITCH, # 1 (RH AUX HEATER) HEATER, RH AUX (lO SPEED) 

32C 14 SWITCH, #2(RH AUX HEATER) HEATER, RH AUX (HI SPEED) 

32D 14 SWITCH, #2(RH AUX HEATER) HEATER, RH AUX(LO SPEED) 

33 14 CIRCUIT BREAKER, 20 AMP SWITCH, HEATER 

33A 14 SWITCH, HEATER(H TERM) RESISTOR, TERM #1 

33A 14 RESISTOR, TERM # 1 MOTOR, HEATER(HI SPEED) 

33B 16 SWITCH, HEATER(l TERM) RESISTOR, TERM #2 

33B 16 RESISTOR, TERM #2 MOTOR, HEATER(LO SPEED) 

33C 16 SWITCH, HEATER(M TERM) RESISTOR, TERM #3 

33C 16 RESISTOR, TERM #3 MOTOR, HEATER(MED SPEED) 

B 34 16 LAMP,WARNING(LO OIL PRESS) SENSOR, LO OIL PRESS 

c 34 16 DIODE, BUZZER SENSOR, LO OIL PRESS 

E 34 16 LIGHTBAR, PIN C4 SENSOR, LO OIL PRESS WRN 

E 34 LOW OIL PRESSURE IND FEED 

c 34A 16 DIODE, BUZZER SWITCH, HI OIL PRESS 

34A 16 SWITCH, HI OIL PRESS GRAPH 

B 34B 14 LAMP, WARNING(Oil PRESS) 
SWITCH, HIGH/LOW PRESS (CUMMINS BIG 

CAMHI ENG) 

B 34C SEE CIRCUIT 18E 

B 34D SEE CIRCUIT 18F 

35 16 GAUGE, ENGINE OIL TEMP SENSOR, ENGINE OIL TEMP 

E 35 ENGINE OIL TEMP GAUGE FEED 

B,E 36 12 CIRCUIT BREAKER, 25 AMP SWITCH, STOPLIGHT OR RELAY, STOPLIGHT 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
TO 

STOPLAMP SWITCH FEED 

14 SWITCH. STOPLIGHT 
LIGHTS. STOPLAMPS AT EOF (W/0 INTEGRAL 
TURN SIGNALS) 

)2 SWITCH. STOPLIGHT JUNCTION BLOCK. TRAILER 7-WAY 

TRAILER STOPLAMP FEED 

)2 SWITCH. STOPLIGHT SWITCH. TURN SIGNAL 

TURN SIGNAL SWITCH STOP LAMP FEED 

)2 SWITCH, STOPLIGHT LIGHTS,STOPLAMP(BACK OF CAB) 

12 RELAY, STOPLIGHT LIGHTS, STOPLAMP 

14 SWITCH, PARK BRAKE PRESS 
RELAY, STOPLAMP(COIL SIDE) OR 
LAMP.INDICATORIPARK BRl 

14 SWITCH. ENGINE BRAKE/RETARDER RELAY, STOPLAMP(COIL SIDE) 

16 VIGIL FLASHER OVERRIDE SW-OUTPUT. STOPLAMP 

16 LT BAR 4-WAY FLSHR OVERRIDE STOP LTSW OUTPUT ) 

12 CIRCUIT BREAKER, 20 AMP SWITCH, TURN SIG(BROWN WIRE) 

16 CIRCUIT BREAKER, 20 AMP RELAY,FLASHER(COIL TERM#85) 

12 CIRCUIT BREAKER. 20 AMP RELAY,FLASHER(PWR TERM#30) 

14 FLASHER.TURN SIG(YEL WIRE) SWITCH, REMOTE FLASHER 

14 SWITCH, TURN SIGNAL JUNCTION BLOCK, TRAILER 7-WAY 

TRAILER TURN SIGNAL LAMP FEED, LH 

14 SWITCH, TURN SIGNAL LIGHT. LH TURN SIG(AMBER, END OF FRAME) 

12 SWITCH, TURN SIGNAL CONNECTOR, CAB/CHASSIS 

14 CONNECTOR, CAB/CHASSIS LIGHT, LH TURN SIG(E.O.F.) 

TRAILER STOPLAMP FEED 

LH STOP & TURN LAMP FEED 

14 SWITCH, TURN SIGNAL LIGHT, LH TURN SIG(B.O.C.) 

14 SWITCH, TURN SIGNAL JUNCTION BLOCK, TRAILER 7-WAY ) 
TRAILER TURN SIGNAL LAMP FEED, RH 

14 SWITCH. TURN SIGNAL LIGHT, RH TURN SIG(B.O.C.) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

B 39B 12 SWITCH, TURN SIGNAL CONNECTOR. CAB/CHASSIS 

D 39B 14 CONNECTOR. CAB/CHASSIS LIGHT, RH TURN SIG(E.O.F) 

E 39B RH STOP & TURN LAMP FEED 

39C 14 SWITCH, TURN SIGNAL 
LIGHT. RH TURN SIGN(AMBER. END OF 
FRAME I 

E 40 14 CIRCUIT BREAKER SWITCH, WINDSHIELD FAN 

E 40A 14 SWITCH, WINDSHIELD FAN FAN.LH WINDSHIELD(LO SPEED) 

E 40B 14 SWITCH, WINDSHIELD FAN FAN,LH WINDSHIELD(HI SPEED) 

E 40C 14 SWITCH, WINDSHIELD FAN FAN.RH WINDSHIELD(LO SPEED) 

E 40D 14 SWITCH. WINDSHIELD FAN FAN.RH WINDSHIELD(HI SPEED) 

E 40E 14 CIRCUIT BREAKER RELAY. WINDSHIELD FANS 

E 40E 14 RELAY. WINDSHIELD FANS SWITCH, WINDSHIELD FANS 

E 40F 14 SWITCH. SLEEPER BOX FAN FAN. SLEEPER BOX 

B 41 14 CIRCUIT BREAKER. 15 AMP SWITCH. DOMELAMP 

41 14 SWITCH, DOMELAMP LIGHT, DOMELAMP 

41 CAB DOME LAMP SWITCH FEED 

41A 14 SPLICE, INTO CIRCUIT #41 LIGHT. BUNK DOMELAMP 

K 41A 14 DOME LIGHT SWITCH POWER, SLEEPER FUSE/BREAKER 

41B 14 SPLICE, INTO CIRCUIT #41 SWITCH.PASSENGER DOMELAMP 

41B 14 SWITCH. PASSENGER DOMELAMP LIGHT. PASSENGER DOMELAMP 

41C 16 SPLICE. INTO CIRCUIT #41 LIGHT,AUX DRIVERS DOMELAMP 

410 14 SPLICE, INTO CIRCUIT #41 LIGHT. AUX PASSGR. DOMELAMP 

E 41E 14 CIRCUIT BREAKER SWITH. 3-WAY(DOMELIGHT) 

E 41F 14 SWITCH, CAB DASH 3-WAY SWITCH. SLPR BOX 3-WAY 

E 41G 14 SWITCH. SLPR BOX 3-WAY SWITCH. CAB DASH 3-WAY 

K 41H 14 DOME LIGHT POWER. SLEEPER SWITCH 

K 41J 14 READING LIGHT POWER. SLEEPER SWITCH 

K 41K 14 FLUOR. LIGHT POWER. SLEEPER. UPPER SWITCH 

K 41L 14 FLUOR. LIGHT POWER. SLEEPER. LOWER SWITCH 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
TO 

16 GAUGE, FWD AXLE OIL TEMP CONNECTOR, CAB/CHASSIS 

14 CONNECTOR, CAB/CHASSIS SENSOR, FWD AXLE OIL TEMP 

FWD REAR AXLE OIL TEMP GAUGE FEED 

16 GAUGE. REAR AXLE OIL TEMP CONNECTOR, CAB/CHASSIS 

14 CONNECTOR, CAB/CHASSIS SENSOR, REAR AXLE OIL TEMP 

REAR AXLE OIL TEMP GAUGE FEED 

14/16 SENSOR.AXLE TEMP. GAUGE SIG .. AXLE TEMP.CTR REAR 

12 CIRCUIT BREAKER SWITCH, AUX TRAILER CIRCUIT 

AUXILIARY TRAILER FEED 

12 SW. AUX TRAILER CIRCUIT CONNECTOR, 7-WAY(AUX PIN) 

14 SW, AUX TRAILER CIRCUIT LAMP. WARNING(AUX TRLR CIRC) 

14 CIRCUIT BREAKER SWITCH, AUX TRAILER CIRCUIT 

14 CIRCUIT BREAKER RELAY, AUX TRLR CIRC(TERM #30) 

14 SPLICE,INTO CIRCS#23A&23T LIGHTS, CAB MRKR & ID lAMPS 

CAB MARKER LAMP FEED 

10 CIRCUIT BREAKER. 30 AMP RELAY, TRLR MRKRS(TERM #30) 

10 RELAY, TRLR MRKRS(TERM #87) JUNCTION BLOCK, 7-WAY 

14 SPLICE. INTO CIRCUIT #46 LIGHT, CAB MARKER(LH SIDE) 

SIDE MARKER LAMP FEED, LH 

14 SPLICE, INTO CIRCUIT #46 LIGHT, CAB MARKER(RH SIDE) 

SIDE MARKER LAMP FEED. RH 

14 SPLICE, INTO CIRCUIT #29 RELAY, TRLR MRKRS(TERM #85) 

14 CONNECTOR, CAB/CHASSIS SENDING UNIT, FUEL LEVEL 

16 GAUGE. FUEL LEVEL CONNECTOR, CAB/CHASSIS ) 

FUEL LEVEL GAUGE FEED 

14/16 GAUGE-FUEL, RH SENSOR-lEVEl. FUEL, RH 
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CIRC WIRE 

G 47B 16 GAUGE-FUEL, COMB LH/RH SWITCH-SELECTOR, LH/RH 

J 47C 14/16 SENSOR/RELAY,LOW FUEL LEVEL UGHT.LOW FUEL LEVEL 

J 47C 14/16 SENSOR,LOW FUEL LEVEL RELAY SIGNAL,LOW FUEL LEVEL 

K 47E 14 FUEL LEVEL SENSOR POWER IGNITION FUSE/BREAKER 

B 52 12 CIRCUIT BREAKER. 20 AMP SWITCH,IGN.(BATI TERM) 

E 52 IGNITION SWITCH FEED(BATI) 

52B 14 CIRCUIT BREAKER SWITCH, ENGINE REMOTE CONTROL 

52C 10/12 STARTER BATIERIES IGN. SWITCH BRKR PWR. ISOLATED 

54 16 RHEOSTAT, PANEL LAMP GRAPH, SPEEDO & TACH 

55 16 CIRCUIT BREAKER GRAPH, SPEEDO & TACH 

57 14 CIRCUIT BREAKER. 15 AMP PLUG, CIGAR LIGHTER(CAB) 

E 57 CIGAR LIGHTER FEED 

G 57 A 14 PWR RCPT-12V, RH BUNK CIRCUIT BREAKER 

G 57B 14 PWR RCPT-12V, RH SLPR SHELF CIRCUIT BREAKER 

57S 14 CIRCUIT BREAKER, 15 AMP PLUG,CIGAR LGTR(SLPR BOX 

F 58 12 CIRCUIT BREAKER, 20 AMP SWITCH, LH AUX HEATER 

E,F 58A 12 SWITCH, # 1 (LH AUX HEATER) HEATER. LH AUX{HI SPEED) 

E,F 58B 12 SWITCH, # 1{LH AUX HEATER) HEATER, LH AUX(LO SPEED) 

E,F 58C 12 SWITCH, #2(LH AUX HEATER) HEATER. LH AUX(HI SPEED) 

E.F 58D 12 SWITCH. #2(LH AUX HEATER) HEATER. LH AUX{LO SPEED) 

B 60 14 SWITCH, TURN SIGNAL LIGHT,LH FRONT TURN SIG. 

E 60 FRONT TURN SIGNAL LAMP FEED, LH 

B 60A 14 SWITCH. TURN SIGNAL LAMP.INDICATOR(LH TURN) 

E 60A 16 SWITCH, LH TURN SIGNAL LIGHTBAR, PIN CS 

E 60A TURN SIGNAL INDICATOR FEED, LH 
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WIRE 
TO 

14 
LAMP. INDICATOR(LH TURN) LIGHT. LH 

SWITCH. REMOTE 
FRONT TURN SIG LIGHT, TRAILER LH TURN 
SIG 

14 LIGHT.LH REAR TURN(TRACTOR & TRUCK) SWITCH, REMOTE FLASHER 

14 ALARM, TURN SIGNAL, l&R TURN SIG CIR DIODES 

14 SWITCH, TURN SIGNAL LIGHT, RH FRONT TURN SIGNAL 

FRONT TURN SIGNAL LAMP FEED, RH 

14 SWITCH, TURN SIGNAL LAMP.INDICATOR(RH TURN) 

16 SWITCH. RH TURN SIGNAL LIGHTBAR. PIN CIS 

TURN SIGNAL INDICATOR FEED, RH 

14 
LAMP, INDICATOR{RH TURN) LIGHT, RH 

SWITCH, REMOTE 
FRONT TURN SIG LIGHT. TRAILER RH TURN 
SIG 

14 LIGHT,RH REAR TURN{TRACTOR & TRUCK) SWITCH. REMOTE FLASHER ) 
14 SWITCH, TURN SIGNAL ALARM. RH TURN 

14 CIRCUIT BREAKER. 10 AMP RELAYS,IGNITION CONTROLLED 

14 CIRC BRKR, IGN CONTROLLED ALTERNATOR.EXCITATION TERM 

HEATER/AC CONTROL; H/l RELAY 
CONTROL 

12 SWITCH. IGNITION{ACC TERM) RELAY. RADIO{COIL TERM) 

14 CIRCUIT BREAKER SWITCH. UTILITY LIGHT 

14 SWITCH, UTILITY LIGHT LAMP, INDICATOR(UTL Y LAMP) 

16 SWITCH, UTILITY LIGHT LIGHTBAR, OPTION PIN 

14 SWITCH, UTILITY LIGHT LIGHT. UTILITY 

"FIRE TRUCK FLOOD LAMPS" 

12 CIRCUIT BREAKER. 25 AMP SWITCH, FLOOD LAMPS 

12 SWITCH. FLOOD LAMPS JUNCTION BLOCK. 7-TERM 

12 SWITCH. FLOOD LAMPS LAMP. PANEL INDICATOR ) 

14 CIRCUIT BREAKER. 15A {UTILLAMP) RELAY. UTILLAMP{TERM #30) 

14 
CIRCUIT BREAKER. WORK LIGHT {MILITARY 

. RECEPT, PORTABLE WORK lT 
VEHICLE) 
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E 

E 
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E 
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80 

80 
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SOB 
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81C 

81C 

82 

82 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
GA 

8 

14 

14 

14 

14 

14 

14 

14 

14 

14 

16 

14 

14 

16 

8 

SOLENOID, STARTER 

STARTER SOLENOID FEED 

SWITCH, STARTER MAG 

STARTER THERMO SWITCH FEED 

SWITCH, MIRROR HEAT 

HEATED MIRROR FEED, LH 

SWITCH, MIRROR HEAT 

SWITCH, MIRROR HEAT 

HEATED MIRROR FEED, RH 

SWITCH, MIRROR HEAT 

CIRCUIT BREAKER 

SW, SPOTLAMP(LIGHT SIDE) 

CIRCUIT BREAKER, 15 AMP 

HEATED MIRROR SWITCH FEED 

SWITCH, MIRROR HEAT 

SWITCH, MIRROR HEAT 

HEATED MIRROR IND FEED 

MIRROR HEATER TIMER MODULE. POWER 

MIRROR HEATER TIMER MODULE SIGNAL 

CIRCUIT BREAKER 

INSTRUMENT FEED 

STARTER, BATT TERM 

STRTR CONTROL SOLENOID FEED 

TO 

SWITCH, STARTER MAG 

STUD, GROUND 

HEATER, LH MIRROR 

HEATER, LH MIRROR(LOW) 

HEATER, RH MIRROR 

HEATER, RH MIRROR(LOW) 

LIGHT, SPOTLAMP 

LAMP,INDICATOR(SPOTLAMP) 

SWITCH, MIRROR HEAT 

LAMP, INDICATOR(MIRROR HEAT) 

LIGHTBAR, OPTION PIN 

SWITCH 

RELAY /SWITCH 

LAMPS, GAUGE & INDICATOR 

SWITCH, STARTER MAG 



Compi1ed 
Approved 

B,E 

B,E 

E 

E 

F 

L 

K 

L 

j 

L 

j 

L 

j 

L 

j 

K 

K 

K 

Issued 

Revised 

CIRC 
NO 

83 

84 

85 

86 

87 

87 

87 
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87 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
Q!; 

6 

14 

10 

14 

16 

14 

16 

16 

14 

16 

16 

16 

14/16 

16 

16 

16 

14/16 

16 

14/16 

16 

14 

16 

14 

16 

ALTERNATOR. GROUND TERM 

SWITCH, HEAT/START 

STARTER, BATT TERM OR 

SERIES-PARALLEL SWITCH 

SWITCH, IGNITION 

LAMP, INDICATOR(INTER-AXLE) 

CONNECTOR, CAB/CHASSIS 

UGHTBAR, OPTION PIN 

AXLE LOCK INDICATOR FEED 

CIRCUIT BREAKER, IGN CONTR'D 

ALARM, BUZZER 

SWITCH,INTERAXLE 

AXLE LOCK SWITCH/BUZZER POWER 

IGN FUSE/BRKR 

SWITCH AXLE LOCK # 1 

SWITCH,TRCTN LOCK 

SWITCH,CNTRLD TRACTION 

SWITCH,TRCTN LOCK 

SWITCH, CNTRLD TRACTION 

SWITCH,TRCTN LOCK 

SWITCH, AXLE LOCK #3 

AXLE DISENGAGE SIGNAL, AUTOMATIC 

SWITCH, STOPLAMP 

SWITCH/MODULE IGNITION POWER 

SWITCH, AIR(MULTI-LUBER) 

SOLENOID VALVE POWER, AUTO LUBER 

STARTER, GROUND TERM 

SOLENOID,GLO PLUGS(CAT ENG) 

SOLENOID, GLO PLUGS 

SWITCH, INTER-AXLE LOCKOUT 

CONNECTOR, CAB/CHASSIS 

SENSOR, INTER-AXLE 

SENSOR, INTER-AXLE 

SENSOR, INTER-AXLE 

SWITCH, HIGH RANGE WARNINGSWITCH, 
HIGH RANGE WARNING 

IND LT,INTERAXLE LOCK 

IGNITION FUSE/BREAKER 

SWITCH/BZZR/LIGHT PWR 

LIGHT.IND.CNTRLD TRACTION #1 

IND LT SIG.TRCTN LOCK #1 

LIGHT.IND.CNTRLD TRACTION # 1 

IND LT SIG.TRCTN LOCK #2 

LIGHT.IND.CNTRLD TRACTION #2 

IND LT SIG,TRCTN LOCK #3 

LIGHT,IND.CNTRLD TRACTION #3 

RELAY, TRANSMISSION ACTIVIATED 

SWITCH, AIR(MULTI-LUBER) 

IGNITION FUSE/BREAKER 

CONNECTOR, MULTI-LUBER 

SWITCH/MODULE 

) 

) 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 

K 88B 16 SWITCH/MODULE CONSTANT POWER FUSE/BREAKER 

D 90 14 CIRCUIT BREAKER, 15 AMP SWITCH, SANDERS 

D 90A 14 SWITCH. SANDER SANDERS 

90A 16 SWITCH, SANDER LAMP,INDICATOR(SANDERS) 

91 14 CIRCUIT BREAKER SWITCH.ENGINE WATER HEATER 

91 14 SWITCH, ENGINE WATER HEATER HEATER,ENGINE WATER 

91 14 SWITCH. ENGINE WATER HEATER LAMP,INDICATOR(WATER HTR) 

B 91B 14 HEATER, BLOCK(220V ELEMENT) TRANSFORMER, PRIMARY(16V) 

B 91C 14 TRANSFORMER. SECONDARY(16V) LAMP, WARNING 

G 91D 14 HTR-WTR, CONTROL SIGNAL SWITCH-OUTPUT SIGNAL 

G 91E 14 SW-WTR HTR, PWR SUPPLY HTR-WTR, PWR OUTPU 

G,H 91F 14/16 LIGHT. IND. SIGNAL HTR UNIT 

H 91G 14/16 SIGNAL, CAB FAN HTR UNIT 

H 91H 10 SUPPLY, 12V, HTR, WTR BAT+ 

B AIR DRYER HEATERS 

B 94 14 CIRCUIT BREAKER SWITCH. HEATER(PURGE VALVE) 

E 94A 14 SWITCH,HEATER(PURGE VALVE) HEATER, PURGE VALVE 

B 94A 16 SWITCH,HEATER(PURGE VALVE) LAMP,INDICATOR 

B 946 16 CIRCUIT BREAKER MODULE, ELECTRONIC(DRAIN VALVE) 

B 94B 16 MODULE, ELECTRONIC( DRAIN VALVE) VALVE, DRAIN(RACOR) 

B ANCHORLOK DRYER 

B 94C 14 CIRCUIT BREAKER, 10 AMP RELAY,IGN CONTR'D(TERM #30) 

B 94C 14 RELAY,IGN CONTR'D(TERM#87) HEATER, DRYER 

A 95 16 RADIO. SPEAKER POWER SPEAKER.LH FRONT(+ TERM) 
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98 

98 

98 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
.(28 IQ 

16 RADIO. SPEAKER POWER SPEAKER, RH FRONT(+ TERM) 

16 RADIO, SPEAKER POWER SPEAKER. LH REAR(+ TERM) 

16 RADIO. SPEAKER POWER SPEAKER. RH REAR(+ TERM) 

16 SPEAKER, LH CAB(WIRING) SPEAKER, LH, SLPR BOX(WIRING) 

16 SPEAKER, RH CAB(WIRING) SPEAKER, RH, SLPR BOX (WIRING) 

16 RADIO, SPEAKER GROUND SPEAKERS. ALL(- TERM) 

FOR FLOATING GROUND SPEAKERS ONLY 

16 RADIO.LH FRONT SPEAKER GND SPEAKER, LH FRONT(- TERM) 

16 RADIO.RH FRONT SPEAKER GND SPEAKER. RH FRONT(- TERM) 

16 RADIO,LH REAR SPEAKER GND SPEAKER. LH REAR(- TERM) 

16 RADIO, RH REAR SPEAKER GND SPEAKER. RH REAR(- TERM) 

FRONT SERIES CONNECTED SPEAKERS 

16 SPEAKER, LH FIRST(- TERM) SPEAKER. LH SECOND(+ TERM) 

16 SPEAKER, RH FIRST(- TERM) SPEAKER, RH SECOND(+ TERM) 

16 CIRCUIT BREAKER LAMP,WARNING(LOW OIL LVL) 

PERRY LOW WATER LEVEL ALARM 

14 CIRCUIT BREAKER MODULE. CONT.(BROWN WIRE) 

16 LAMP, WARNING MODULE. CONT.(RED WIRE) 

14 BUTTON, START MODULE. CONT.(BLUE WIRE) 

14 SENSOR, LOW WATER LEVEL MODULE, CONT.(YELLOW WIRE) 

12 CIRCUIT BREAKER, 20 AMP RELAY, HTR HI SPEED(TERM #30) 

12 RELAY, HEATER-A/C(TERM #87) SWITCH, HEATER-A/C 

HEATER/AC FEED 

12 CIRCUIT BREAKER, 30 AMP RELAY. HI SPEED HTR-A/C (TERM #87) ) 

12 CIRCUIT BREAKER. 30 AMP RELAY.HEATER-A/C(TERM #30) 

12 SWITCH. HEATER-A/C JUMPER SWITCH, HEATER-A/C 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

B 98A 14 CIRCUIT BREAKER, 15 AMP RELAY,A/C CLUTCH(TERM #30) 

B 98A 14 RELAY, A/C CLUTCH(TERM #87) SWITCH, LOW FREON PRESSURE 

98A 14 SWITCH. LOW FREON PRESSURE CLUTCH. FREON COMPRESSOR 

E 98A A/C COMPRESSOR CLUTCH FEED 

& DRIER REC FEED 

F 98A THERMOSTAT. SLPR HTR-AC RELAY, SLPR HTR-AC(TERM#85) 

B 98B 14 SWITCH,LOW FREON PRESSURE SOLENOID, SHUTTER(AIR VALVE) 

98D 12 SWITCH. CAB HEATER-A/C RESISTOR, LOW SPEED 

E 98D BLOWER MOTOR SW FEED(LOW) 

98E 12 SWITCH. CAB HEATER-A/C RESISTOR, MED SPEED 

E 98E BLOWER MOTOR SW FEED(MED) 

F 98E BLOWER MOTOR(MED-1) 

98F 12 SWITCH. CAB HEATER-A/C RESISTOR, HIGH SPEED . 

98F 12 RESISTOR. HIGH SPEED MOTOR. FAN(F/l A/C) 

98F 12 RELAY.CONTROL BOX(TERM #7) MOTOR. FAN(SLEEPER BOX) 

E 98F 12 SWITCH. CAB HEATER-A/C RESISTOR. MED/HIGH SPEED 

E 98F BLOWER MOTOR HIGH SPEED 

F 98F 12 RELAY. HTR-AC(TERM #87) MOTOR. FAN(SLEEPER BOX) 

F 98F 12 SWITCH. HI SPEED AUX HTR-AC MOTOR. ORANGE WIRE 

F 98F BLOWER MOTOR (MED-2) 

F 98G 12 RELAY, AUX CONTROL PANEL SWITCH, LO SPEED 

F 98G 12 SWITCH, LOW SPEED AUX HTR-AC MOTOR, RED WIRE 

98H 14 RELAY,CONTROL BOX(TERM #9) SOLENOID, FREON VALVE (SLEEPER BOX) 

F 98H 12 RELAY, HTR-AC(TERM #87A) SOLENOID, FREON VALVE (SLEEPER BOX) 

98l 12 SWITCH, FAN RESISTOR, HIGH SPEED 

98l 12 RESISTOR. HIGH SPEED MOTOR, FAN(HEATER-A/C COMBO) 

F 98l HIGH SPEED RELAY FAN RELAY CONTROL 

E 98l 12 SWITCH, HEATER-A/C RELAY,HTR HI SPD(TERM #85) 

B,E 98M 10 RELAY, AIR CONDITIONER AIR COND. ROOF MOUNTED 

E 98P 10 CIRCUIT BREAKER, A/C RELAY, ROOF MOUNTED A/C 

F 98R 12 RESISTOR, OUTPUT TERMINAL RELAY, HI SPEED HTR-AC (TERM #87) 
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NOTE: All WIRING IS FOR 12 VOlT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
IQ 

F 98R HIGH SPEED FAN RELAY (NC) 

C,E,F 98S 12 CIRCUIT BREAKER, 20 AMP RELAY, HEATER-A/C(SLPR BOX. TERM #30) 

F 98S 12 RELAY, HTR-AC(TERM #87) RELAY,SLPR HTR-AC(TERM #30) 

E,F 98S 12 RELAY, BOOSTER FAN{TERM #87) SWITCH,ON-OFF{BOOSTER FAN) 

E.F 98S 12 SWITCH, ON-OFF{ BOOSTER FAN) MOTOR, BOOSTER FAN 

C,F 98S 12 RELAY, HEATER-A/C(TERM #87) HEATER-A/C(SLPR BOX) 

F 98$ 12 CIRCUIT BREAKER. 20 AMP RELA Y.BOOSTER FAN(TERM #30) 

F 98S 12 SWITCH, ON-OFF{BOOSTER FAN) MOTOR. BOOSTER FAN 

F 98T 10 RELAY, HTR HI SPEED{TERM #30) MOTOR,FAN{HEATER-A/C COMBO) 

F 98T BLOWER MOTOR 

B,E 98Y 12 SWITCH, CAB A/C FAN RESISTOR, LOW SPEED 

F 98Y BLOWER MOTOR LOW 

B 98Z 12 SWITCH, HEATER-A/C ON/OFF SWITCH, THERMOSTAT ) 

B 98Z 12 SWITCH, THERMOSTAT RELAY. A/C CLUTCH{TERM #85) 

98Z 12 SWITCH, HEATER-A/CON/OFF SWITCH. HEATER-A/C FAN 

F 98Z 
A/C CLUTCH CONTROL: SHUTTER 

CONTROL 

B 99 12 SWITCH,IGNITION{COIL TERM) SOLENOID, ENGINE SHUTDOWN 

E 99 FUEL SOLENOID FEED 

B 99A 12 SWITCH,IGNITION{BATT TERM) RELAY. CONTACTTERM 

B 99A 12 RELAY, CONTACT TERM SOLENOID, ENGINE SHUTDOWN 

B 99B 12 SWITCH,IGNITION{AUX TERM) SWITCH, ON-OFF{SLEEPER BOX) 

B 99C 12 SWITCH,IGNITION{C TERM) BUTTON, START{SLEEPER BOX) 

B 99D 14 CIRCUIT BRKER,IGN CONTR'D SWITCH. ANTI-THEFT 

SWITCH, ANTI-THEFT SOLENOID. SECOND FUEL VALVE 

E 99E 14 SWITCH,IGN. {COIL TERM) 
MODULE. ENGINE SHUTDOWN OR RELAY. 
ENGINE SHUTDOWN !TERM #30) 

F 99F 12 RELAY,IGN POWER{TERM #86) BUTTON, STOP{AUX) 

/ 

101 12 BUS BAR RELAY. ALTERNATOR SENSING 
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CIRC WIRE 
TO 

102 16 CIRCUIT BREAKER SWITCH. PARKING LAMP 

102A 16 SWITCH. PARKING LAMP LIGHT. LH PARKING LAMP 

103 16 SWITCH, PARKING LAMP LIGHT. RH PARKING LAMP 

E 108 14 CIRCUIT BREAKER SWITCH, COURTESY LAMP 

E l08A 14 CIRCUIT BREAKER SWITCH, LH DOOR 

E l08B 14 SWITCH. LH DOOR LIGHT. DOMELAMP 

E l08C 14 SWITCH. LH DOOR LIGHT. LH COURTESY 

E l09A 14 CIRCUIT BREAKER SWITCH, RH DOOR 

E 109B 14 SWITCH. RH DOOR LIGHT. DOMELAMP 

E 109C 14 SWITCH, RH DOOR LIGHT. RH COURTESY 

113 16 CIRCUIT BREAKER SWITCH.BAG COMPRTMT.LIGHT 

113B 16 SWITCH. BAG COMPARTMENT LIGHT LIGHT. LH BAG COMPARTMENT 

113C 16 SWITCH, BAG COMPARTMENT LIGHT LIGHT. RH BAG COMPARTMENT 

G 113D 14 SW-BAG COMPARTMENT LIGHT CIRC BRKR-BAG COMPT LIGHT 

116 6 STUD, CAB GROUND STUD, CHASSIS GROUND 

B 117 14 SENSOR, MAGNETIC PICK-UP CONNECTOR, CAB/CHASSIS 

B 117 16 CONNECTOR. CAB/CHASSIS GAUGE. SPEEDOMETER 

E 117 SPEEDOMETER(SENDER SIGNAL+) 

F 117B 14 SENSOR, DUAL LEAD(2ND PAIR) LIGHTBAR,VIGIL III.PIN A04 

B 118 14 SENSOR, MAGNETIC PICK-UP CONNECTOR, CAB/CHASSIS 

B 118 16 CONNECTOR, CAB/CHASSIS GAUGE. SPEEDOMETER 

E 118 SPEEDOMETER(SENDER SIGNAL-) 

F 118A 16 GAUGE. SPEEDO 
GAUGE.DIXON TRIP ODOMETER (BLUE WIRE) 
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WIRE 
.(28 

14 

16 

14 

14 

16 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

SENSOR. DUALLEAD{2ND PAIRI 

GAUGE, WATER TEMP{SIG) 

CONNECTOR. CAB/CHASSIS 

WATER TEMP GAUGE FEED 

GAUGE, REMOTE(WATER TEMP) 

GAUGE, WATER TEMP{GND) 

CONNECTOR, CAB/CHASSIS 

CIRCUIT BREAKER, I 0 AMP 

CONNECTOR, CAB/CHASSIS 

BACK-UP LAMP SWITCH FEED 

SW. TRANS BACK-UP LIGHT 

SW, TRANS BACK-UP liGHT {YEllOW WIRE) 

ENGINE BRAKE, CUMMINS OR JACOBS 

CIRCUIT BREAKER. 10 AMP 

SWITCH. ClUTCH 

SWITCH. THROTILE 

SWITCH. # l{SELECTOR) 

SWITCH. # l{SELECTOR) 

SWITCH, #I {SELECTOR) 

MODULE-RPM 0/R. INPUT 

SWITCH, #2(SELECTOR) 

SWITCH, #2{SELECTOR) 

SWITCH. #2{SELECTOR) 

MODULE-RPM 0/R, INPUT 

SWITCH, ON-OFF 

LIGHTBAR.VIGILIII.PIN B04 

CONNECTOR, CAB/CHASSIS 

SENSOR, WATER TEMP(SIG) 

SENSOR, WATER TEMP 

CONNECTOR, CAB/CHASSIS 

SENSOR, WATER TEMP(GND) 

CONNECTOR. CAB/CHASSIS 

SWITCH. TRANS BACK-UP LIGHT (RED WIRE) 

LAMP,INDICATOR{BACK-UP LIGHT) 

liGHT. BACK-UP 

SWITCH. ClUTCH 

SWITCH. THROTILE 

SWITCH. #]{SELECTOR) 

SOLENOID, CYLINDERS 3 & 4 {CUM & DDE 
IN LINE ENGINES I 

SOLENOID. CYLINDERS I ,2,3 & 4){CUM & 

DDE V ENGINES) 

SOLENOID,CYUNDERS I .2 &3 {CAT IN LINE 

ENGINES I 

SWITCH-# 1 SELECTOR 

SOLENOID.CYUNDERS 1.2.5&6 (CUM & DDE 

INliNE ENGINES) 

SOLENOID,CYLINDERS 5.6.7&8(CUM & DDE 
V ENGINES) 

SOLENOID,CYLINDERS 4,5 & 6 (CAT INUNE 
ENGINES) 

SWITCH-#2 SELECTOR 

SWITCH,3-l-2 SELECT{B TERM) 

) 

i . 

) 
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CIRC WIRE 
TO 

JACOBS ENGINE BRAKE( CANADA ONLY) 

121F 14 SWITCH. CLUTCH FUSE. 10AMP 

121G 14 FUSE. 10AMP SWITCH.IGNITION{COIL TERM) 

JACOBS ENGINE BRAKE(RUAN LOW RPM 
PROTECTION) 

121H 14 MODULE, BLACK WIRE SWITCH.THROTTLE 

121J 14 MODULE, RED WIRE SWITCH.CLUTCH 

E 121K 14 CIRCUIT BREAKER. 10 AMP {CIRCUIT #15) MODULE, YELLOW WIRE 

121l 14 MODULE,LO SPEED{WHITE WIRE) MODULE, SENSING 

121M 14 MODULE. SENSING MODULE. LO SPEED{WHITE WIRE) 

121N 14 SWITCH, THROTILE SWITCH, TIME DELAY 

121N 14 SWITCH, TIME DELAY SWITCH, SELECTOR+ TCFM 

121P 14 SWITCH, THROTTLE SWITCH, TIME DELAY{POS TERM) 

JABOBS ENGINE BRAKE (WEITH MAGNETIC 

PROXIMITY SWITCH) 

121A 14 SWITCH, CLUTCH {PROXIMITY SWITCH. THROTTLE 

SWITCH, BLACK WIRE) 

121R 14 
CIRCUIT BREAKER. 10 AMP {IGNITION 

RELAY 
CONTROLLED I 

121Q 14 CIRCUIT BREAKER, 10 AMP SWITCH, CLUTCH {CANADA ONLY) 

121S 14 RELAY, TERM #30 RELAY, TERM #85 

1211 14 RELAY, TERM #85 SWITCH, PROXIMITY {RED WIRE) 

121U 14 RELAY, TERM #86 SWITCH. PROXIMITY {WHITE WIRE) 

B JACOBS ENGINE BRAKE (DOE CONTROL) 

B 121V 14 CIR BRKR, 10 AMP IGN CONTD MODULE. CONTROL{RED WIRE) 

B 121W 14 MODULE. CONTROL{WHITE WIRE) SWITCH, CLUTCH 

B 121X 14 MODULE. CONTROL{BLACK WIRE) SWITCH, CLUTCH 

E 121Y 14 SWITCH, THROTTLE SWITCH, CRUISE CONTROL 

H,E 121 z 16 IND LT. ENG. BRAKE SWITCH, ENG. BRAKE 
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WIRE 
Q8 

14 

14 

14 

14 

14 

14 

14 

14 

14 

16 

16 

16 

14 

12 

12 

16 

16 

16 

16 

16 

14 

14 

SWITCH. BACK-UP LIGHT 

CIRC BRKR, 1 OA. IGN CONTR'D 

SWITCH, BACK-UP ALARM 

REGULATOR, LEECE-NEVILLE (FIELD TERM) 

ALTRNTR.POS./FIELD TERM 

REGULATOR, ALT. VOLT,POS 

RELAY, FIELD TERM 

ALTRNTR NEG 

REGULATOR, LEECE-NEVILLE (GROUND 

TERM I 

CIRCUIT BREAKER, JGN CONTR'D 

SENSOR. PARKING LIGHT 

SW, STOPLAMP(SPRING BRAKE) 

BUZ-WRN, PARK BRAKE 

CHARGER, TRANSFORMER-RECTIFIER 

1- TERM FOR NEG GND SYSTEM) 

CHARGER. TRANSFORMER-

RECTIFIER/PHASE TAPS I 

LAMP, WARNING(NO CHARGE) 

CIRC BRKR, 1 OA, IGN CONTR'D 

SWITCH, IGNITION 

ALTERNATOR, PHASE TAP 

RELAY, ADLO 

ALTERNATOR, PHASE TAP 

RELAY, ADLO 

ALARM. BACK-UP 

SWITCH, BACK-UP ALARM 

ALARM, BACK-UP 

ALTERNATOR, FIELD TERM 

REGULATOR, ALT. VOLT,POS 

REGULATOR,ALTNTR VOL !.FIELD 

ALTRNTR FIELD TERM 

REGULATOR.ALTRNTR VOLT,NEG. 

ALTERNATOR, GROUND TERM 

SENSOR, PARKING LIGHT 

LIGHTBAR, OPTION PIN 

RELAY, STOPLAMP(COIL TERM,SPRING 

BRAKES ACTUATE STOP LIGHTS\ 

SW-OUTPUT. PARK BRK 

ALTERNATOR, OUTPUT TERM (+ TERM FOR 
NEG GND SYSTEM) 

ALTERNATOR, PHASE TAPS 

RELAY, NO CHARGE 

RELAY. NO CHARGE 

LAMP, WARNING(NO CHARGE) 

RELAY. NO CHARGE LAMP 

LAMP. NO CHARGE(ADLO SYSTEM) 

RELAY, ADLO 

SWITCH, STARTER MAG 

\ 
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CIRC WIRE 
TO 

139A 14 CIRCUIT BREAKER, 10 AMP RELAY, ADLO(AIR START) 

139A 14 RELAY, ADLO(AIR START) SOLENOID, LOCK-OUT(AIR START) 

A 139B 16 BUTTON, START RELAY, ADLO 

140 16 GAUGE, ELECT Oil PRESS SENSOR, Oil PRESS 

c 141 14 CIR BREAKER, IGN CONTR'D RELAY, ADLO CONTACTS 

B 141 14 RELAY, ADLO(CONTACTS) SOLENOID. ADLO(AIR START) 

147 16 CIRCUIT BREAKER, 10 AMP 
SWITCH, MANUAL OVERRIDE (THERMATIC 
FAN) 

148 16 SWITCH, MANUAL OVERRIDE lAMP, WARNING(THERMATIC FAN) 

149 16 SWITCH, MANUAl OVERRIDE SOLENOID, MANUAl OVERRIDE 

F 149A 14 SWITCH. MANUAl OVERRIDE UGHTBAR, PIN #C13 

F 149B 14 CIR BRKR.IGN CONTR'D SWITCH MANUAL OVERRIDE 

H 149C 14 ENG. FAN SWITCH/RELAY PARK BRAKE SWITCH 

B 150 14 lAMP,WARNING(lO Oil PRESS) AlARM, BEll(KYSOR lO Oil) 

KYSOR HIGH WATER TEMP SHUTDOWN 

B 150A 14 MODULE, CONTROL(TERM #3) SENSOR, ALARMSTAT(NC TERM) 

B 150B 14 SENSOR, AlARMSTAT(NC TERM) SOLENOID, ENGINE SHUTDOWN 

B 150C 14 AlARM, KYSOR BEll SENSOR, AlARMSTAT(NO TERM) 

150D 14 SENSOR, AlARMSTAT(NO TERM) lAMP.WARNING(HI WATER TEMP) 

KYSOR LOW Oil PRESSURE ALARM 

B 150E 14 CIRCUIT BREAKER AlARM, KYSOR BEll 

B 150E 14 ALARM, KYSOR BEll SENSOR, lOW Oil PRESS 

150F 14 SENSOR, ALARMSTAT(NC TERM) 
MODULE, CONTROl(TERM # 1 ,KYSOR AUTO 

OVERRIDE SYSTEM I 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 

14 SENSOR. ALARMSTAT(NC TERM) SWITCH. MANUAL OVERRIDE (POWER SIDE) 

ALARMSTAT (N.C.) SHUTDOWN TERMINAL 

FEED 

14 MODULE. CONTROLITERM #31 ALARM. KYSOR BELL 

14 MODULE. CONTROL/TERM #31 LAMP.WARNINGILO WATER LVL) 

14 SWITCH. OIL PRESSURE SWITCH. HI TEMP(NYCAL) 

16 DIODE. BUZZERIFEMALE TERM) ALARM. WARNING BEll 

16 DIODE. BUZZER I MALE TERM) SENSOR.PRESRSTCT(NC TERM) 

16 DIODE. BUZZER/MALE TERM I SENSOR.AlARMSTAT(NO TERM) 

16 AlARM. WARNING BELL DIODE 

16 DIODE SENSOR.AlARMSTATIKYSOR SYS) 

14 SENSOR. AlARMSTATIC TERM\ SENSOR.PRESSURESTATINO TERM) 

AlARMSTAT TO PRESSURESTAT OR TEMP SW 

GROUND ) 
16 SENSOR.PRESRSTAT(NO TERM) 

MODULE. CONTROl(TERM #3, KYSOR AUTO 

OVERRIDE) 

16 SENSOR,PRESRESTAT(NO TERM) SWITCH. MANUAL OVERRIDE 

14 CIRCUIT BREAKER. 10 AMP MODULE 4 TERM(TERM #1) 

16 CIRCUIT BREAKER. 10 AMP MODULE. 6 TERM(TERM #4) 

16 CIRCUIT BREAKER, 10 AMP SWITCH. MANUAL OVERRIDE 

16 CIRC BRKR.lO AMP IGN CONTD RELAY. SHUTDOWN(TERM #30) 

16 RELAY. SHUTDOWN(TERM #30) RELAY. SHUTDOWN(TERM #85) 

14 SWITCH. START MODULE. CONTROL(TERM #2) 

16 SWITCH. START liGHT BAR, PIN #CS 

16 SENSOR.PRESSURESTAT(C TERM) MODULE. 6 TERM(TERM #4) 

16 SWITCH. PRESSURE MODULE, NYCAL(TERM #4) 

14 CIRCUIT BREAKER lAMP.lOW WATER(ROADWAY) 

16 CIRCUIT BREAKER, 10 AMP SWITCH. MANUAl OVERRIDE (NY CAl) 

16 SWITCH. MANUAl OVERRIDE SOLENOID. ENGINE SHUTDOWN 

10 CIRCUIT BREAKER INVERTER. 11 OV INPUT 

14 SWITCH. DECLUTCH SOLENOID. DECLUTCH VALVE 
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CIRC WIRE 
TO 

153A 14 CIRCUIT BREAKER, 10 AMP SWITCH, DECLUTCH(FRONT AXLE) 

154 14 LAMP, WARNING(AIR LIFT) SWITCH. ACTUATION 

B 155 14 SWITCH, ACTUATION SOLENOID, AIR LIFT VALVE 

c 157 14 CIRCUIT BREAKER, 10 AMP SWITCH, POWER MIRROR 

c 157A 14 SWITCH, LH POWER MIRROR MOTOR, LH MIRROR(IN) 

c 157B 14 SWITCH, LH POWER MIRROR MOTOR. LH MIRROR(OUT) 

c 157C 14 SWITCH, RH POWER MIRROR MOTOR, RH MIRROR(IN) 

c 157D 14 SWITCH, RH POWER MIRROR MOTOR, RH MIRROR(OUT) 

c 157E 14 SWITCH, RH POWER MIRROR SW,RH LIMITER(RED WIRE) 

c 157F 14 SWITCH, RH POWER MIRROR SW,RH LIMITER(BLACK WIRE) 

158 14 MODULE, 6 TERM(TERM #3) SOLENOID, ENGINE SHUTDOWN 

158B 16 BUTTON, START 
LAMP,WARNING(LO WATER LVL ISSPRO LO 
WATER ALARM) 

158C 16 SENSOR, PRESSURESTAT(NO TERM) SOLENOID, ENGINE SHUTDOWN 

158D 16 MODULE, 4 TERM(TERM #3) LAMP,WARNING(LO WATER LVL) 

158D 16 MODULE, 4 TERM(TERM #3) RELAY, LO WATER(B TERM) 

E 158E 16 DIODE, BUZZER(MALE TERM) LAMP,WARNING(LO WATER LVL) 

158F 16 MODULE, 4 TERM(TERM #1) LAMP,WARNING(LO OIL PRES) 

158F 16 MODULE, 4 TERM(TERM # 1 ) LAMP,WARNING(HI WATER TMP) 

158F 16 MODULE, 4 TERM(TERM # 1) LAMP,WARNING(LO WATER LVL) 

158G 16 MODULE. 4 TERM(TERM # 1) ALARM, KYSOR BELL 

E 158H 16 DIODE, BUZZER(MALE TERM) RELAY, LO WATER(C TERM) 

158J 16 LAMP, WARNING(HI WATER TEMP) SENSOR, KYSOR ALARMSTAT 

E 158K 16 MODULE, 6 TERM(TERM #5) DIODE, BUZZER(MALE TERM) 

B 158L 16 CIRCUIT BREAKER, 10 AMP RELAY, KYSOR BELL(COIL TERM) 

159 16 LAMP,WRNING(THERMATIC FAN) SENDING UNIT, THERMATIC FAN 
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WIRE 
TO 

14 CIRCUIT BREAKER INVERTER, 11 OV TO 12V 

16 GAUGE, ELECT TACHOMETER CONNECTOR, CAB/CHASSIS 

14 CONNECTOR, CAB/CHASSIS SENSOR. FlYWHEEL MAG PICK-UP 

TACHOMETER(SENDER SIGNAL+) 

16 GAUGE, ELECT TACHOMETER CONNECTOR, CAB/CHASSIS 

14 CONNECTOR, CAB/CHASSIS SENSOR, FLYWHEEL MAG PICK-UP 

TACHOMETER(SENDER SIGNAL-) 

16 LAMP,WRNING(FRT AXLE DRIVE) SENDING UNIT 

) 

ETHER STARTING AIDS 

12 SWITCH, IGNITION(ACC TERM) SWITCH, ETHER START 

ETHER INJCTR PUSHBUTTON FEED 

12 SWITCH, ETHER START 
SOLENOID, ETHER CYLINDER VALVE OR 
THERMOSTAT SWITCH 

ETHER INJECTOR SOLENOID FEED 

12 SOLENOID, ETHER CYL VALVE SWITCH. THERMOSTAT 

ETHER INJ THERMOSTAT FEED 

12 SWITCH, THERMOSTAT GROUND 

14 SWITCH, THERMOSTAT SIGNAL ETHER SOLENOID VALVE/GROUND 

12 CIRC BRKR, CONSTANT POWER MODULE, WEBB ETHER COUNTER 

12 MODULE, WEBB ETHER COUNTER GROUND 

12 MODULE. WEBB ETHER COUNTER SWITCH. RESET 

12 SWITCH, RESET GROUND 

NEVER USED 

14 SWITCH, IGNITION(ACC TERM) OIL LEVELER, REN ) 

16 SOURCE. + 12V(ENGINE) METER, ENGINE HOUR 
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CIRC WIRE 

E 168 HOURMETER FEED 

K 168 16 ENGINE HOUR METER POWER IGNITION FUSE/BREAKER OR SWITCH 

K 168A 16 PRESSURE SWITCH SUPPLY IGNITION FUSE/BREAKER OR SWITCH 

E.F 170 16 CIRCUIT BREAKER. IGN CONTR'D SENSOR, FIFTH WHEEL SLIDE 

E 170 5TH WHEEL INDICATOR FEED 

F 170 16 SENSOR. 5TH WHEEL SLIDE LIGHTBAR. OPTION PIN 

A CAT BRAKESAVER 

171 14 SWITCH. IGNITION(COIL TERM) CIRC BRKR.1 0 AMP(BRAKESVR) 

171A 14 CIRCUIT BREAKER. 10 AMP SW, SELECTOR(MAN OR AUTO) 

I liB 14 SWITCH. SELECTOR I MAN OR AUTO) SOLENOID. VALVE 

171C 14 SOLENOID. VALVE SWITCH, CLUTCH 

I liD 14 SWITCH. CLUTCH SWITCH. THROTILE 

171E 14 SWITCH, TOGGLE(BRAKESAVER) FUSE.10 AMP(CANADA ONLY) 

171F 14 FUSES 10 AMP(CANADA ONLY) SW, IGNITION(COIL TERM) 

171G 14 SENSOR, OIL TEMP GAUGE, OIL TEMP 

171H 14 CIRCUIT BREAKER LAMP. WARNING 

E 171H 14 LAMP. WARNING 
SWITCH. BRAKESAVER (IllUMINATE 
PRESSURE) 

172 16 CIRCUIT BREAKER CLOCK. ELECTRIC 

E 172 ELECTRIC CLOCK OR TACHOGRAPH FEED 

172A 16 CLOCK. RED DOT ALARM 

172B 14 CIRCUIT BREAKER SWITCH, BATTERY CUTOFF (POWER SIDE) 

173 14 MODULE. CONTROL SENSOR. lOW WATER LEVEL 

E 173 LOW WATER LEVEL PROBE 

NY CAL ALARM SYSTEM 

174 14 MODULE. CONTROL(TERM #2) ALARM. BUZZER 

174 14 ALARM. BUZZER LAMP. WARNING 
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WIRE 

~ TO 

14 MODULE, CONTROL(TERM #5) SENSOR, HI WATER TEMP 

14 MODULE, CONTROL(TERM #3) ALARM, BUZZER 

14 ALARM, BUZZER LAMP, WARNING 

14 MODULE, CONTROL(TERM #6) SWITCH, OVERRIDE 

14 ALARM, BUZZER 
SWITCH, IGNITION(COIL TERM, NYCALLOW 
WATER ALARM! 

14 MODULE, CONTROL(TERM #1) SWITCH. OVERRIDE(POWER SIDE) 

ROBERT SHAW ALARM SYSTEM 

14 FUSE, 4AMP PROBE,LOW WATER(POWER TERM) 

14 PROBE. LOW WATER(SIG TERM) LAMP, WARNING(LOW WATER) 

14 PROBE. LOW WATER(TEST TERM) SWITCH. TEST 

14 PROBE. LOW WATER(SIG TERM) DIODE. BUZZER 

14 BATIERY, SOURCE RELAY. CONTACT 

16 RELAY, CONTACT LAMP, WARNING 

16 RELAY, CONTACT ALARM, BUZZER 

14 DIODE, BUZZER PROBE. LOW Oll(SIG TERM) 

14 LAMP, WARNING PROBE, LOW Oll(SIG TERM) 

14 CIRCUIT BREAKER. 10 AMP PROBE, LOW OIL(+ TERM) 

16 BUTION, START RELAY, COIL SIDE 

14 PROBE. LOW Oll(TEST TERM) RELAY. POWER SIDE 

DELAYED ENGINE SHUTDOWN 

14 SWITCH, IGNITION(BATI TERM) TIMER. SHUTDOWN 

14 TIMER, SHUTDOWN(6LUE WIRE) SWITCH,IGNITION(COIL TERM) 

14 CIRCUIT BREAKER TIMER. SHUTDOWN 

14 TIMER, SHUTDOWN SOLENOID, ENGINE FUEL 

12 CIRCUIT BREAKER, ION CONTR'D RELAY. TIMER(POWER IN) 

12 RELAY, TIMER(POWER OUT) BUTION,START(IGNITION SIDE) 

14 IDLE LIMIT MODULE TEMPERATURE SIGNAL TEMPERATURE SWITCH/MODULE 

PSM/#1000 

) 

\ 
/ 
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CIRC WIRE 

179 14 SWITCH. IGNITION CIRCUIT BREAKER. 10 AMP 

l79A 14 CIRCUIT BREAKER. 10 AMP SWITCH, ON-OFF 

1796 14 SWITCH. ON-OFF GlO-PlUGS 

CORNING GlASS WARNING SYSTEM 

180 14 CIRCUIT BREAKER. 10 AMP MODULE. CONVERTER BOXES 

180A 14 MODULE.CONV BOX(lOW FUEl) lAMP. WARNING(lOW FUEl) 

1806 14 MODULE.CONV BOX(lOW Oil) lAMP. WARNING(lOW Oil) 

!SOC 14 MODULE.CONV BOX(lOW WATER) lAMP. WARNING(lOW WATER) 

FUEl PRESSURE SENSOR 

B,E 182 16 CIRC BRKR.lO AMP(CONST PWR) lAMP. INDICATOR 

B 182A 16 lAMP. INDICATOR SWITCH. FUEl PRESSURE 

l83A ]6 lAMP.INDICATOR(AIR ClNR) SWITCH. VACUUM 

184 12 SWITCH, IGNITION(COil TERM) 
SWITCH. NEUTRAl SAFETY (HT 70 

TRANSMISSION) 

l84A 12 SWITCH. NEUTRAl SAFETY SOLENOID. AIRVALVE(AIR START) 

A BURGLAR AlARM 

A.E 185 14 CIRC BRKR,10 AMP(CONST PWR) UNIT, AlARM 

185A 14 SWITCH. BURGLAR AlARM UNIT. AlARM 

1856 14 SWITCH, RH DOOR UNIT. AlARM 

185C 14 SWITCH. lH DOOR UNIT. AlARM 

185D 14 SWITCH. CAB MOUNTED UNIT. AlARM 

A 185E 14 lAMP, WARNING UNIT. AlARM 

A 185F 14 HORN, ALARM UNIT. AlARM 

A.E 185G 14 SWITCH, DOOR CIRCUIT BREAKER.CONST POWER 

A,E 185H 14 CIR BRKR, CONS! POWER lAMP, INDICATOR 

E 185J 14 CIRCUIT BREAKER. IGN COil UNIT, AlARM 

E 185K 12 SWITCH.IGNITION(ACC TERM) UNIT, AlARM 
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WIRE 
Qe, TO 

SEE CIRCUIT #140 

14 SWITCH, IGNITION(COil TERM) SWITCH, HORTON FAN 

14 BUS BAR CIRCUIT BREAKER 

14 CIRCUIT BREAKER RElAY, ANTILOCK POWER 

14 RElAY, ANTilOCK POWER MODUlE, ANTilOCK WARNING 

14 CIRCUIT BREAKER HTR,EJECTOR(GRAGHAM-WHITE) 

14 CIRCUIT BREAKER SWITCH, GLO-PlUG ) 
14 SWITCH, GlO-PlUG RESISTOR 

16 SWITCH, GLO-PLUG lAMP, WARNING(GlO-PlUG) 

14 RESISTOR GlO-PLUGS, CUMMINS 

16 LAMP, WARNING(PUSHER AXlE) SENSOR, NEWAY 

14 CIRCUIT BREAKER, 10 AMP SWITCH, ELECT TILT PUMP 

14 SWITCH, TILT PUMP SOLENOID, COIL TERM 

14 BATTERY SOLENOID 

14 SOLENOID, POINT TERM MOTOR, TilT PUMP 

SEE CIRCUIT #203 

SEE CIRCUIT #203 

SEE CIRCUIT #203A 

SEE CIRCUIT #203B \ 

) 

14 SW, IGNITION(BATT TERM) 
TIMER, ENGINE SHUTDOWN SEE CIRCUIT 
#1781 
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CIRC WIRE 
TO 

195A 14 TIMER, ENGINE SHUTDOWN 
SWITCH,IGNITION(COIL TERM SEE CIRCUIT 

#178AI 

A FUEL/WATER SEPARATOR HEATER 

D,E 196 12 CIRCUIT BREAKER RELAY 

D,E 196 12 RELAY HEATER, FUEL/WATER SEPARATOR 

D,E 196A 12 SWITCH, TOGGLE 
RELAY, FUEL HEATER(COIL TERM, AND/OR 
WARNING LAMPl 

E 196B 12 SW, IGNITION(ACC TERM) CIRCUIT BREAKER 

A.E 196B 12 CIRCUIT BREAKER SWITCH, TOGGLE(FUEL HEATER) 

c 196C 6 BATTERY CIRCUIT BREAKER, 60 AMP 

c 196C 6 CIRCUIT BREAKER, 60 AMP RELAY, HEAVY DUTY 

c 196C 6 RELAY, HEAVY DUTY HEATER. FUEL 

E 196E 10 CIRCUIT BREAKER, 30 AMP MODULE, TIMER(FUEL HEATER) 

E I96F lO MODUlE.TIMER(FUEl HEATER) SWITCH, TOGGLE{ FUEL HEATER) 

E 196G lO SWITCH.TOGGlE{FUEl HEATER) MODULE, TIMER{FUEL HEATER) 

E 196H 10 MODULE.TIMER(FUEl HEATER) HEATER, ELEMENT(FUEL) 

E 196J 10 MODULE.TIMER(FUEL HEATER) lAMP, INDICATOR 

E 196K 10 CIRCUIT BREAKER RElAY 

E 196l 10 SWITCH, FUEL HEATER RELAY,COIL TERM&IND.lAMP 

E 196M 10 RELAY HEATER, FUEl 

E I96N lO RELAY HEATER, FUEl 

F 196P 10 RElAY, FUEL HEATER SWITCH, TEMP, FUEl HTR 

197 14 LAMP, WARNING{LOCKUP) 
SWITCH, PRESSURE{HT 750 AUTO 
TRANSMISSION I 

198 14 CIRCUIT BREAKER, I 0 AMP SWITCH,PRESSURE(2 SP AXLE) 

198 14 SWITCH, PRESSURE{2 SPEED AXlE) ACTUATOR,SPEEDO DRIVE JOINT 

200 14 SWITCH, PTO LAMP, #1 WARNING(PTO) 

200A 14 SWITCH, PTO lAMP, #2 WARNING{PTO) 

200B 14 SWITCH, PTO lAMP, #3 WARNING{PTO) 
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CIRC WIRE 
TO 

200C 14 SWITCH, PTO LAMP, #4 WARNING(PTO) 

D 200D 14 CIRCUIT BREAKER, 1 0 AMP SWITCH, DASH 

D 200E 14 SWITCH, DASH SOLENOID,TRANSMISSION MTD 

D 200F 14 SWITCH, BACKUP lAMP SWITCH, PRESSURE(PTO) 

201 6 BATIERY SPLICE, CIRCUIT # 14 

202 6 ALTERNATOR, 30 Sl TR(OUTPUT) STARTER, 24V(BATT TERM) 

E 202 TR OUTPUT(24V START) 

A WilliAMS EXHAUST BRAKE 

A 203 14 SWITCH, IGNITION FUSE, 3AMP 

A 203 14 FUSE, 3AMP SWITCH, DASH CONTROL 

J 203A 14 SWITCH/RELAY, EXH.BRAKE. SOLENOID SUPPLY ,EXH .BRAKE 

J 203B 14 SWITCH, THROTILE SOLENOID, RETURN, EXHAUST BRAKE 

203C 14 RELAY,EXHAUST BRAKE CUT-OUT SWITCH, CRUISE CONTROL ON-OFF 

203C 14 SW,CRUISE CONTROL ON-OFF GROUND 

B 203D 14 SW, PRESS(EXHAUST BRAKE) lAMP, INDICATOR 

K 203E 16 
SOLENOID VAlVE POWER EXHAUST BRAKE 

SWITCH/STARTER SIGNAL 
WARMUP 

c 204 16 CIRCUIT BREAKER 
LAMP, WARNING(SEAT BELT) & ALARM, 

BUZZERISEAT BELTl 

204A 16 LAMP & ALARM(WARNING) SWITCH, SEAT BELT 

J 205 14 RELAY,HDLT WARNING AlARM,HDlT ON WARNING 

205A 14 SWITCH, TRINARY SOLENOID, AIR FAN VALVE 

E 205A TRINARY SWITCH FAN CLUTCH SOLENOID FEED 

206 16 RELAY, POWER(COIL TERM) SWITCH, LOW Oil PRESSURE 

206 16 SWITCH, LOW Oil PRESSURE SWITCH,IGNITION(COIL TERM) 
) 

A 206A 16 RELAY, POWER(POWER OUT) RELAY,HEATER-A/C{COIL TERM) 
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CIRC WIRE 
TO 

207 14 CIRCUIT BREAKER HEATER. AIR DRYER(SEE CIR. #94) 

208 14 SWITCH. IGNITION 
SOLENOID, TRI-AXLE SUSPENSION(NEWAY 

WITH PUSHER! 

F 209 16 CIR BRKR. IGN CONTR'D SWITCH. PRESSURE 

F 209 16 SWITCH. PRESSURE(2 SPD AXLE) 
SOLENOID. ADAPTER (EATON 2 SPD 
DIFFERENTIAl! 

F 209A 16 SWITCH. PRESSURE(2 SPD AXLE) GAUGE.SPEEDOMETER(AUX TERM) 

210 14 SWITCH. SOLENOID(CAB POWER) CIRCUIT BREAKER 

210 14 CIRCUIT BREAKER SWITCH 

210 14 SWITCH SOLENOID. COIL TERM 

211 14 CIRCUIT BREAKER 
SWITCH. KEY(BURGLAR ALARM,SEE CIRCUIT 

#185) 

211A 14 SWITCH, KEY MODULE,SIREN(SEE CIR#185A) 

211B 14 SWITCH. DOOR MODULE.SIREN(SEE CIR#185B,C) 

212 14 CIRCUIT BREAKER SWITCH. REFRIGERATOR 

212A 14 SWITCH REFRIGERATOR 

213 12 CONVERTER. 11 OV TO 12V CIRCUIT BRKR. 30 AMP(12V) 

213A 14 CHARGER. 12V CONVERTER BATtERY. 12V(POS TERM) 

213B 12 CONVERTER. 11 OV(12V OUTPUT) CIRCUIT BREAKER. AUX 

214 14 GENERATOR. AUX(SUPPL Y VOLTAGE) 

WEBASTO HEATER 

215 12 BATtERY. 12V(POS TERM) CIRCUIT BREAKER, 10 AMP 

215A 12 CIRCUIT BREAKER. 10 AMP MODULE.HTR CONTROL(TERM#4) 

215B 14 MODULE. HTR CONTROL(TERM #6) LAMP. HEATER 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

2!5C 14 LAMP, HEATER MODULE,HTR CONTROL(TERMII3) 

215D 14 MODULE,HTR CONTRL(TERM Ill) SWITCH, HEATER ON-OFF 

215D 14 SWITCH, HEATER ON-OFF CIR BRKR,!O AMP(AT BUS BAR) 

2!5E 12 PLUG, HTR CONTROL(TERM Ill) PUMP 

2!5F 12 PLUG, HTR CONTROL(TERM 112) PUMP 

2!5G 12 PLUG, HTR CONTROL(TERM 112) SOLENOID. FUEL SHUTOFF 

215H 12 PLUG, HTR CONTROL(TERM 115) SOLENOID, FUEL SHUTOFF 

215J 14 NOZZLE, PREHEAT UNIT, HEATER CONTROL 

2!5J 14 UNIT. HEATER CONTROL GROUND 

B 215M 14 FUSE, 15AMP CONNECTOR, CAB/CHASSIS 

B 215M 8 CONNECTOR, CAB/CHASSIS RELAY, HEATER 

J 2!5N 14/16 SWITCH WABASTO HTR MODULE 

J 215P 14/16 TIMER CONTROL WABASTO HTR MODULE ) 

STERLING ENGINE IDLER 

216 16 SWITCH, IGNITION SWITCH,AIR(SPRING BRAKES) 

216A 16 SWITCH, AIR(SPRING BRAKES) SWITCH. CONSTANT AIR 

216B 16 SWITCH, CONSTANT AIR CYCLER, ENGINE(+ TERM) 

216C 16 CYCLER, ENGINE SWITCH.SOLENOID(+CIRCUIT) 

216D 14 CYCLER, ENGINE SWITCH, HOOD TILT 

216E 14 SWITCH, HOOD TILT CYCLER, ENGINE( SOLENOID WIRE) 

217 10 SWITCH, SOLENOID CIRCUIT BREAKER, 30 AMP 

217C 10 SWITCH, SOLENOID SOLENOID, SYNCHRO START 

218 16 SWITCH, IGNITION GAUGE. DIGITAL PYROMETER 

219 16 GAUGE, TURBO PRESSURE SENSOR, TURBO PRESSURE 

E 220 12 SWITCH, IGNITION(ACC TERM) RELAY. ACCESSORY 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

221 14 CIRCUIT BREAKER SWITCH, TOGGLE(AIR SUSP DUMP) 

221A 14 SWITCH, TOGGLE SOLENOID, VALVE(AIR SUSP DUMP) 

B 222 16 RELAY, LH HEADLAMP(TERM #86) SWITCH, DIMMER 

B 222 16 RELAY, RH HEADLAMP(TERM #86) SWITCH, DIMMER 

E 222 HEADLAMP DIMMER SW FEED 

TRANSMISSION SHIFT CONTROL 

223 16 LAMP.INDICATOR CONTROL. TRANSMISSION SHIFT 

E AUTO TRANSMISSION SHIFT CONTROLS 

E 223A 14 CIRCUIT BREAKER, IGN CONTR'D RELAY,AUTO TRANS MODULATOR 

E 223B 14 RELAY, AUTO TRANS MODULATOR SOLENOID, VALVE 

L 223C 16 IGN FUSE/BRKR TRANSLATOR MODULE,IGN PWR 

c 223H 16 CONTROL, TRANS SHIFT SOLENOID, SHIFT CONTROL 

L 223H 16 TRNSLTR MODULE/ENG OUTPUT MODULATOR RELAY SIG 

224 16 CONTROL, TRANS SHIFT LAMPS, REAR INDICATOR 

225 16 GAUGE. DIGITAL(PRIMARY AIR) SENSOR. PRIMARY AIR 

226 16 GAUGE. DIGITAL(SECONDARY AIR) SENSOR, SECONDARY AIR 

227 16 GAUGE. DIGITAL(APPL'TION AIR) SENSOR, APPLICATION AIR 

228 16 GAUGE. DIGITAL( OIL PRES) SENSOR, OIL PRESSURE 

TLM RETARDER 

229 14 UNIT. HAND LEVER(TERM C) RELAY. BOX(TERM E) 

229A 14 UNIT, HAND LEVER(TERM #4) RELAY, BOX(TERM #4) 

229B 14 UNIT, HAND LEVER(TERM #3) RELAY, BOX(TERM #3) 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
Qt. TO 

14 UNIT. HAND lEVER(TERM #2) RELAY, BOX(TERM #2) 

14 UNIT. HAND lEVER(TERM #1) RELAY, BOX(TERM # 1) 

14 UNIT, HAND LEVER(TERM #1) lAMP, INDICATOR 

()() STARTER. 12V(BATT TERM) RELAY, BOX{+ TERM) 

2-#6 RELAY, BOX{TERM #1) RETARDER 

2·#6 RELAY. BOX(TERM #2) RETARDER 

2-#6 RELAY. BOX(TERM #3) RETARDER 

2-#6 RELAY, BOX(TERM #4) RETARDER 

14 RELAY, BOX(TERM S) SWITCH. STOPUGHTiTERM W/36A) 

14 SPLICE, INTO CIRCUIT #25 RELAY, CAB TILT AlARM 

TRANSMISSION INDEXING 

14 TRANSMISSION. ORANGE WIRE SOURCE, 12V{2 AMP INUNE FUSE) 

14 TRANSMISSION, GREEN WIRE GROUND 

14 SWITCH, IGNITION 
RETARDER, TElEFlEX{AlliSON AUTO 
TRANSMISSION) 

14 RETARDER lAMP,INDICATOR 

14 CONTROL. RETARDER OUTPUT SOLENOID, VALVE 

14 CIRCUIT BREAKER, IGN CONTR'D SENSOR, THERMOSTAT(FAN CLUTCH) 

FAN ClUTCH THERMOSTAT CONTROL FEED 

14 SENSOR, THERMOSTAT SOLENOID, FAN ClUTCH 

FAN ClUTCH SOLENOID FEED 

14 SOLENOID. FAN CLUTCH SENSOR,MULTISTAT 

14 SWITCH, MANUAl OVERRIDE SENSOR,MULTISTAT(GND TERM) 

14 SOLENOID, SHUTTER OVERRIDE SENSOR,MULTISTAT{MAN OVERRIDE) 

14 CIRC BRKR. 10 AMP{IGN CONTR'D) SENSOR,SHUTTER THERMOSTAT 

14 SENSOR, SHUTTER THERMOSTAT SOLENOID, SHUTTER 

14 OVRD SW SUPPlY, ENG FAN CIR BRKR, IGN 

16 SWITCH,FAN OVERRIDE UGHT,INDICATOR.ENG.FAN 

) 

) 

\ 
) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

LENMAR OVERSPEED CONTROL 

B 235 14 SWITCH, IGNITION{COIL TERM) 
SWITCH, FUEL VALVE PRESSURE {GREEN & 
BLACK WIRE) 

B 235A 14 SWITCH, IGNITION{BATT TERM) SOLENOID, VALVE{WHITE WIRE) 

B 235B 14 SWITCH, PUSHBUTTON VERIFY SOLENOID, VALVE{RED WIRE) 

B 235C 14 SWITCH, ELECTRONIC SPEED 
SWITCH,PUSHBUTTON VERIFY {GROUND, 
BLACK WIRE) 

B 235D 14 SWITCH, ELECTRONIC SPEED SWITCH.PUSHBUTTON VERIFY {RED WIRE) 

B 235E 14 SENDING UNIT. PULSE GEN SWITCH, ELECTRONIC SPEED 

B 235F 14 SENDING UNIT. PULSE GEN SWITCH, ELECTRONIC SPEED 

SWITCH, AUX TRANSMISSION {FULLER . 

236 14 LAMP, WARNING{NEUTRAL POSITION) 
AT12021 

237 16 SWITCH. IGNITION SWITCH. DASH CONTROL 

237 16 SWITCH, DASH CONTROL 
RELAY,PWR(ROCKWELL AUTO INTERAXLE 

LOCK SYSTEM! 

238 )4 SWITCH, IGNITION SWITCH, DASH CONTROL 

238 14 SWITCH, DASH CONTROL 
SOLENOID,PTO VALVE(CHELSEA PRODUCTS. 
DIVOFDANA) 

239 14 CIRCUIT BREAKER, 10 AMP 
RELAY, POWER(TERM E, ROCKWELL AUTO 

INTERAXLE LOCK SYSTEM 

240 )4 INDICATOR, WATER WATCHER 
PROBE.FUEL-WATER SEPARATOR 

BOWL/CHICAGO RAWHIDE! 

240A 14 
INDICATOR, WATER WATCHER (GROUND PROBE, FUEL-WATER SEPARATOR BOWL 

TERMINAL) 

240B 14 INDICATOR, WATER WATCHER CIRCUIT BREAKER, 20 AMP 

H 240C 16 IND LT, WTR IN FUEL MODULE, CONTROL 

J 240D 14/16 MODULE,WTR-IN-FUEL WTR-IN-FUEL SIGNAL, RELAY 

SAFEWAY Of CANADA 

241 14 LAMP, WARNING(LOW WATER PRESS) SWITCH, LOW WATER PRESSURE 

241A 14 GRAPH. SANGAMO TACHO SWITCH, LOW WATER PRESSURE 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
ill; TO 

14 GRAPH, SANGAMO TACHO 
SWITCH, LOW OIL PRESS(25 PSI, SAFEWAY 
OVERSPEED SYSJ 

14 CIRCUIT BREAKER SWITCH, ON-OFF( SEAT MASSAGE) 

12 CIRCUIT BREAKER RELAY 

12 RELAY INVERTER 

12 INVERTER OVEN, MICROWAVE 

16 CIRC BRKR, 10 AMP(IGN CONTR'D) MODULE, HEWITT SPEED ALARM 

14 MODULE, CONTROL IRED WIRE) SENSOR, SPEED 

14 MODULE, CONTROL(YELLOW WIRE) SENSOR, SPEED 

14 MODULE, CONTROL(BROWN WIRE) VALVE, FUEL CONTROL 

14 ALARM, SPEED(GREEN WIRE) SOLENOID, SHUTDOWN(CAT ONLY) 

16 RELAY, BOX(TERM A) SWITCH, PRESSURE(PNC/A22) 

16 SWITCH, PRESSURE(PNC/A22) ALARM, BUZZER(PNC/P3) 

16 SWITCH, IGNITION(COIL TERM) RELAY, BOX(PNC/533, TERM B) 

JERRY STUGART P&N COMPANY 

14 SW, AUX HEATER OR POWER PUMP, ELECTRIC FUEL 

14 CIR BRKR,IGN CONTR'D SWITCH, ELECT FUEL PUMP 

14 SWITCH, ELECT FUEL PUMP PUMP, ELECTRIC FUEL 

14 SWITCH, ELECT FUEL PUMP LAMP, INDICATOR(FUEL PUMP) 

14 LAMP, INDICATOR SWITCH, MVT AIR PRESSURE 

16 RELAY, CONTACT TERM LAMP, INDICATOR 

14 RELAY, COIL TERM SWITCH, EXTRA LO AIR PRESSURE 

ULANET WATCHDOG ENGINE SHUTDOWN 

14 SWITCH, IGNITION MODULE, WATCHDOG 

14 MODULE, WATCHDOG SENDING UNITS 
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CIRC WIRE 

B 248B 14 MODULE, WATCHDOG SOLENOID. SHUTDOWN 

E 248C 14 MODULE.OVERRIDE{BLACK WIRE) SWITCH, OVERRIDE 

248C 16 SWITCH. OVERRIDE WIRE, BLACK 

248C 16 WIRE. BLACK MODULE 

248D 16 MODULE. YELLOW WIRE LAMP. WARNING 

248D 16 LAMP, WARNING MODULE 

WEBB CONTINUOUS OIL CHANGE 

F 249 16 CIRCBRKR,1 0 AMP{IGN CONT'D) MODULE, TIMER{WHITE WIRE) 

F 249 16 CIRCBRKR.1 0 AMP{IGN CONT'D) SOLENOID. OIL CHANGER 

F 249A 16 CIRCBRKR.10 AMP{IGN CONT'D) MODULE. TIMER{RED WIRE) 

F 249B 16 MODULE.TIMER{YELLOW WIRE) SOLENOID. OIL CHANGER 

BW CRUISE CONTROL 

D.E 250 16 CIRCUIT BREAKER SWITCH. ON-OFF 

D.E 250 16 CIRCUIT BREAKER SWITCH, SET-RESUME 

D 250A 16 SWITCH. ON-OFF LAMP.INDICATOR 

D 250B 16 SWITCH. ON-OFF MODULE. WHITE/GREEN WIRE 

D 250C 16 SWITCH. SET-RESUME MODULE. WHITE/RED WIRE 

D 250D 16 SWITCH, SET-RESUME MODULE. WHITE/YELLOW WIRE 

D 250E 12 SWITCH, BRAKE MODULE. ORANGE WIRE 

D 250F 16 SWITCH, CLUTCH MODULE. BLUE WIRE 

D 250F 16 MODULE. VIOLET WIRE SWITCH. CLUTCH 

D 250G 16 SPEEDOMETER, + SIG MODULE, GRAY WIRE 

D 250G 16 SENSOR, MPH{+ SIG) MODULE. GRAY WIRE 

D.E 250H 16 SPEEDOMETER,- SIG MODULE. GROUND 

D.E 250H 16 SENSOR. MPH{- SIG) MODULE. GROUND 

D 250J 16 MODULE. BLACK WIRE ACTUATOR.THRTTL{BLACK WIRE) 

D 250K 16 MODULE. WHITE WIRE ACTUATOR.THRTTL{WHITE WIRE) 

D 250L 16 MODULE. RED WIRE ACTUATOR.THRTTL{RED WIRE) 

E 250M 16 MODULE. YELLOW WIRE SOLENOID. SUPPLY AIR 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 

Q8 TO 

16 MODULE. BROWN/YELLOW WIRE SOLENOID, EXHAUST AIR 

16 MODULE. YELLOW/GREEN WIRE SOLENOID,SUPPL YAIR 

16 MODULE, BROWN WIRE SOLENOID. EXHAUST AIR 

CRUISE CONTROL WITH CAT BRAKESAVER 

16 MODULE. GREEN WIRE SWITCH. HAND VALVE PRESSURE 

16 SWITCH, HANDVAL VE PRESSURE GROUND 

CUMMINS ARREST SYSTEM 

14 CIRCUIT BREAKER SWITCH, OVERSPEED(C TERM) 

14 SWITCH. OVERSPEED(C TERM) SWITCH, TEST 

14 SWITCH. TEST SWITCH. OVERSPEED(NO TERM) 

) 
14 SWITCH. OVERSPEED(NO TERM) SOLENOID, ENGINE SHUTDOWN 

14 SENSOR. MPH(+ SIG) SWITCH, OVERSPEED 

14 SENSOR, MPH(- SIG) SWITCH. OVERSPEED 

14 SWITCH, TEST CIRCUIT BREAKER 

14 SWITCH. TEST SOLENOID. ENGINE SHUTDOWN 

14 SOLENOID. ENGINE SHUTDOWN RELAY 

14 RELAY SWITCH, OVERSPEED 

14 RELAY CIRCUIT BREAKER 

14 SWITCH, MANUAL SHUTDOWN SWITCH. OVERSPEED 

14 VALVE. SOLENOID SWITCH, OVERSPEED 

14 VALVE, SOLENOID SWITCH, OVERSPEED 

LENMAR ENGINE SHUTDOWN 

14 LAMP, WARNING & ALARM SWITCH. OIL PRESSURE 

14 SWITCH,IGNITION(COIL TERM) BUTTON. OVERRIDE 

14 BUTTON, OVERRIDE SOLENOID, FUEL BYPASS ) 
14 BUTTON. START SOLENOID, FUEL BYPASS 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

B 253 14 SWITCH, IGNITION LAMP, WARNINGICAB TILT) 

B 254 14 CIRCUIT BREAKER SWITCH, ON-OFF 

B 254 14 SWITCH. ON-OFF LIGHT. REVOLVING EMERGENCY 

B 254A 14 SWITCH, ON-OFF LAMP. WARNINGIREV EMERG.LIGHT) 

E FIRE TRUCK ROTATING ROOF LAMPS 

E 254 10 CIRCUIT BREAKER. 30 AMP SWITCH, ROTATORS 

E 254A 10 SWITCH. ROTATORS LAMP, PANEL INDICATOR 

E 254B 10 SWITCH. ROTATORS WIRE. COILED IN ROOF 

E 254C 10 SWITCH. ROTATORS JUNCTION BOX, 7-TERM 

255 14 CIRCUIT BREAKER SWITCH 

255 14 SWITCH LIGHT. ADVERTISING 

255A 16 SWITCH LAMP,INDICATORIAD LIGHT) 

256 14 SOURCE. 12V WIRE. END OF FRAME 

257 16 CIRCUIT BREAKER CONTROL. DELAYED WIPER 

257A 16 CONTROL, DELAYED WIPER I+ WHITE WIRE) SOLENOID, RH CONTROL 

257B 16 CONTROL DELAYED WIPER I+ WHITE WIRE) SOLENOID.LH CONTROL 

257C 16 CONTROL DELAYED WIPER 1- WHITE WIRE) SOLENOID, RH CONTROL 

257D 16 CONTROL, DELAYED WIPER 1- WHITE WIRE) SOLENOID, LH CONTROL 

258 18 SWITCH. HYDRAULIC FIFTH WHEEL LAMP, WARNINGINC POSITION) 

258A 18 SWITCH, HYDRAULIC FIFTH WHEEL LAMP. WARNINGINO POSITION) 

259 6 ALTERNATOR. OUTPUT TERM CONTROL, DUVACITERM # 1) 

E 259A 14 ALTERNATOR, OUTPUT TERM SHUNT. AMMETER I BATTERY SIDE) 

260 16 SOURCE,MURPHY SHTDWN PWR SWITCH. MAG 
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) 

NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 

Qt. TO 

16 SWITCH. MAG SOLENOID, ENGINE SHUTDOWN 

16 SW, CONTR'D DIFF LOCKOUT lAMP, INDICATOR 

AlliSON AUTOMATIC RETARDER 

14 CIR BRKR, IGN CONTR'D SOLENOID, VALVE(RETARDER) 

14 CIRCUIT BREAKER SWITCH, TOGGLE 

14 SWITCH, TOGGLE SWITCH, THROTILE(DDE BUFFER) 

14 SW, THROTILE(DDE BUFFER) lAMP, INDICATOR 

14 SW, THROlTlE(OUTPUT) OR SOLENOID, VAl VE(RETARDER) 

14 RELAY, OUTPUT SOLENOID, VALVE(RETARDER) 

14 SOLENOID, VALVE(CAT & CUM) SWITCH, PRESSURE 

14 SWITCH, HIGH TEMP (RETARDER OUTPUT) lAMP, WARNING (RETARDER OVERHEAT) 

14 SWITCH, PRESSURE (RETARDER OUTPUT) lAMP, INDICATOR (RETARDER ON) 

STERLING TECHNOLOGIES SHUTDOWN 

14 SW, IGNITION(COil TERM) MODULE, POWER WIRE(TERM # 1) 

14 MODULE, TERM #4 SENSOR, LOW Oil lEVEl 

14 MODULE, TERM #3 SENSOR, LOW Oil PRESSURE 

14 MODULE, TERM #2 SOLENOID, RUN(ENGINE) 

14 MODULE, TERM #5 SENSOR, HIGH WATER TEMP 

14 MODULE, TERM #6 PROBE, LOW WATER lEVEl 

14 MODULE, TERM #8 BUTION, TEST(ENGINE SHUTDOWN) 

14 MODULE, TERM #9 GROUND 

14 SENSOR, Oil lEVEl lAMP, WARNING 

14 CIRCUIT BREAKER, 10 AMP MODULE,WEBB LO WATER ALARM 

WEBB Oil MONITOR 

14 CIRCUIT BREAKER lAMP, WARNING 

14 lAMP, WARNING PROBE, #1 
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CIRC WIRE 
TO 

B 265B 14 LAMP. WARNING PROBE. #2 

265C 14 LAMP. WARNING PROBE. #3 

B 266 14 CIRCUIT BREAKER, IGN CONTR'D LAMP, WARNING 

B 266 14 LAMP, WARNING SWITCH, PTO TRANSFER CASE 

B 266 14 SWITCH, PTO TRANSFER CASE GROUND 

B 268 14 
MODULE, CONTROL{TERM S, MURPHY 

ALARM 
GAUGE SWITCH) 

B 268A 14 ALARM, MURPHY GAUGE SWITCH CIRCUIT BREAKER 

B ENGLER ELECTRONIC SPEEDO & TACH 

B 269 14 GENERATOR, PULSE{RED WIRE) GAUGE, SPEEDO{RED WIRE) 

B 269A 14 GENERATOR, PULSE{BLACK WIRE) GAUGE, SPEEDO{BLACK WIRE) 

B 269B 14 GENERATOR,PULSE{GREEN WIRE) GAUGE, SPEEDO{GREEN WIRE) 

B 270 14 GENERATOR, PULSE{ RED WIRE) GAUGE, TACH{RED WIRE) 

B 270A 14 GENERATOR,PULSE{BLACK WIRE) GAUGE, TACH{BLACK WIRE) 

B 270B 14 GENERATOR,PULSE{GREEN WIRE) GAUGE, TACH{GREEN WIRE) 

B 271 14 
GAUGE,ELECTRON{OJL PRESS,GREEN SENDING UNIT, ELECTRONIC {OIL PRESS, 
WI REI GREEN WIRE) 

B 272 14 CIRCUIT BREAKER SWITCH, PRESS{DEEP REDUCTION) 

B 272 14 SW, PRESS{DEEP REDUCTION) LAMP, INDICATOR 

273 14 CIRCUIT BREAKER LAMP, WARNING 

273 14 LAMP, WARNING SWITCH, HIGH TEMP{REAR AXLE) 

274 14 CIRCUIT BREAKER LAMP, WARNING 

274 14 LAMP, WARNING SWITCH, HIGH TEMP{TRANS) 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
!;2ll TO 

TRW ETEC 

14 CIRCUIT BREAKER, 10 AMP RELAY. POWER SIDE 

14 CIRC BRKR,10 AMP{POWER IN) RELAY, COIL SIDE 

WEBB NEVER LO OIL Fill 

14 CIR BRKR,IGN CONTR'D MODULE, CONTROL 

14 MODULE, CONTROL SOLENOID, OIL Fill 

14 SOLENOID, Oil Fill MODULE, CONTROL 

14 SENSOR, OIL Fill MODULE. CONTROL 

14 SENSOR,LO OIL LEVEL WRNG MODULE, CONTROL 

14 MODULE, CONTROL ALARM 

14 MODULE, CONTROL GROUND 

14 MODULE, CONTROL ALARM.LO OIL LEVEL WARNING 

14 MODULE, CONTROL LAMP. ADD OIL WARNING 

14 SOURCE. + 12 VOLTS SWITCH, MOMENTARY 

14 SWITCH, MOMENTARY SOLENOID 

14 SOLENOID GROUND 

KYSOR IDLESTOP SYSTEM 

16 MODULE,IDLESTOP{LOAD TERM) RELAY. COIL TERM 

12 SWITCH,IGNIJION{COIL TERM) MODULE. IDLESTOP{POS TERM) 

12 MODULE. IDLESTOP{SENSOR TERM) 
SWITCH OR RELAY,PARK BRAKE OR TRANS 
NEUTRAL 

12 MODULE.IDLESTOP{POS TERM) 
SWITCH OR RELAY, PARK BRAKE OR TRANS 

NEUTRAL 

16 MODULE, IDLESTOP{BATT TERM) SWITCH, PUSHBUTTON{NC TERM) 

16 SWITCH, PUSHBUTTON INC TERM) SWITCH, IGNITION{BATT TERM) 

14 SWITCH, PARK BRAKE OR NEUTRAL RELAY 

SWF OR BOSCH WIPER MOTORS 

14 CIRCUIT BREAKER CONTROL, RH WIPER MOTOR 

14 CONTROL, RH WIPER MOTOR MOTOR.RH WIPER{PARK TERM) 

) 

I 
/ 
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CIRC WIRE 
TO 

278B 14 CONTROL, RH WIPER MOTOR MOTOR,RH WIPER(LO SPD TERM) 

278C 14 CONTROL, RH WIPER MOTOR MOTOR,RH WIPER IHI SPD TERM) 

279 14 CIRCUIT BREAKER CONTROL, LH WIPER MOTOR 

279A 14 CONTROL, LH WIPER MOTOR MOTOR, LH WIPERIPARK TERM) 

279B 14 CONTROL, LH WIPER MOTOR MOTOR, LH WIPER(LO SPEED TERM) 

279C 14 CONTROL, LH WIPER MOTOR MOTOR, LH WIPER IHI SPEED TERM) 

F 279D 12 CIRC BRKR. 15A(ELEC MOTOR) RELAY, ELEC WIPER(TERM #30) 

F 279E 14 CIRC BRKR, 1 OA(IGN CONTR'D) RELAY, ELEC WIPER(TERM #85) 

HEWITT PYROMETER ALARM 

280 14 CIRCUIT BREAKER MODULE, ALARM(BLACK WIRE) 

280A 14 MODULE, ALARM(BROWN WIRE) GAUGE. PYROMETER I NEG TERM) 

280B 14 MODULE, ALARM( GREEN WIRE) GAUGE. PYROMETER(POS TERM) 

280C 14 MODULE, ALARM( BLUE WIRE) 
GAUGE. PYROMETER(POS TERM, OPPOSITE 

SIDE OF CIRC #280BI 

280D 14 MODULE. ALARM(ORANGE WIRE) 
GAUGE, PYROMETER I NEG TERM. OPPOSITE 
SIDE OF CIRC #280AI 

280E 14 MODULE. ALARM(YELLOW WIRE) SOLENOID, SHUTDOWN ACTUATOR 

E 280F 16 MODULE, ALARM(BROWN WIRE) DIODE, BUZZER 

OIL FILTER CHANGE WARNING LAMP(FULL 

FLOW Oil FilTER) 

281 14 CIRCUIT BREAKER SWITCH. OIL FILTER SENSOR 

281 14 SWITCH. Oil FilTER SENSOR 
LAMP, WARNING(FILTER CHANGE) ISSPRO 
ENGINE SHUTDOWN 

282 16 MODULE. CONTROl(WHITE WIRE) GAUGES, BAR ALARM 

282A 16 RELAY, SHUTDOWN(NO TERM) SOlENOID. ENGINE SHUTDOWN 

WEBB HIGH IDlE CYClER 

B 283 14 CIRCUIT BREAKER, IGN CONTR'D SWITCH, TILT 

B 283A 14 MODULE, RED WIRE SOLENOID 

E 283A 14 SWITCH, SPRINGBRAKE MODULE, RED WIRE(+ TERM) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
TO 

14 MODULE, BLUE WIRE SOLENOID 

14 SWITCH, TILT SWITCH, SPRINGBRAKE 

BIG CAM 111 OIL FILTER WARNING 

14 CIRCUIT BREAKER. IGN CONTR'D LAMP,WARNING(RESTR FILTER) 

14 LAMP, WARNING(RESTR FILTER) SWITCH, RESTRICTED OIL FILTER 

14 SWITCH, RESTRICTED OIL FILTER GROUND 

14 CIRCUIT BREAKER SWITCH,AIR SUSP. PRESS 

16 SWITCH,SUSPENSION WARN LT SIG,SUSP 

14 SWITCH, AIR SUSP PRESS CONNECTOR, CAB/CHASSIS 

16 CONNECTOR, CAB/CHASSIS LAMP, WARNING(AIR SUSP.) 

16 IGN FUSE/BRKR SWITCH SPLY,SUSP 

14 SWITCH, AIR SUSPENSION PRESS CONNECTOR, CAB/CHASSIS 

16 CONNECTOR, CAB/CHASSIS WARNING, BUZZER(AIR SUSP) 

14 SWITCH, PRESS(AXLE LIFT) UGHTBAR, PIN #C13 

RAY CO FUEL WATER SEPARATOR 

14 SENSOR, WATER BOXIGREEN WIRE) BOWL, FUEL WATER SEPARATOR 

SANGAMO ELECTRONIC TACH 

14 CIRCUIT BREAKER SWITCH, OIL PRESSURE 

14 SWITCH, OIL PRESSURE 
WIRE, WHITE/GRAY(SANGAMO TACH 
HARNESS) 

STERLING ALARM SYSTEM 

14 MODULE, YELLOW WIRE SWITCH, LOW OIL PRESSURE 

14 SWITCH, LOW OIL PRESSURE LAMP, WARNINGILO OIL PRESS! 

14 MODULE, GREEN WIRE SWITCH, HIGH WATER TEMP 

14 SWITCH, HIGH WATER TEMP LAMP, WARNING/HI WATER TEMP! 

FUllER TRANSMISSION 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 

289 14 CIRCUIT BREAKER SWITCH, TRANSMISSION 

289 14 SWITCH, TRANSMISSION LAMP, INDICATOR(NEUTRAL POS) 

HEWITT AlARM SYSTEM 

290 14 lAMP,WRNING(LOW WATER LVl) MODULE, CONTROL(BROWN WIRE) 

290A 14 lAMP,WRNING(LOW Oil PRESS) SWITCH, LOW OIL PRESS 

290A 14 LAMP,WRNING(LOW OIL PRESS) MODULE, GREEN WIRE 

290B 14 LAMP,WRNING(HI WATER TEMP) SWITCH, HI WATER TEMP 

290B 14 LAMP,WRNING(HI WATER TEMP) MODULE, RED WIRE 

290C 14 PROBE, LOW WATER MODULE, YELLOW WIRE 

290D 14 lAMP,WRNING(LOW AIR PRESS) SWITCH, lOW AIR PRESS 

290D 14 SWITCH, LOW AIR PRESS MODULE, ORANGE WIRE 

WEBB Oil/COOlANT lEVEl MONITOR 

291 14 CIRCUIT BREAKER, AUX MODULE, CONTROL 

E 291A 14 MODULE, CONTROl(GREEN WIRE) PROBE, LOW WATER lEVEL 

291B 14 RELAY, COIL SIDE PROBE, #8(01L SENSING CHAMBER) 

291C 14 RELAY, POWER OUTPUT LAMP, WARNING 

E 291D 14 MODULE, CONTROL(BROWN WIRE) PROBE, #2(01L SENSING CHAMBER) 

E 291E 14 MODULE, CONTROL(YELLOW WIRE) PROBE, #4(01L SENSING CHAMBER) 

E 291F 14 MODULE, CONTROL(PURPLE WIRE) PROBE, #3(01L SENSING CHAMBER) 

E 291G 14 MODULE, CONTROL(ORANGE WIRE) PROBE, # I(OIL SENSING CHAMBER) 

E FUEL TACH SYSTEM, FLOWSCAN OR ARGO 

292 16 CIRCUIT BREAKER, IGN CONTR'D GAUGE, FUEL TACH 

292A 16 CIRCUIT BREAKER, IGN CONTR'D CONNECTOR 

292A 14 CONNECTOR METER, FUEL FLOW 

2928 16 GAUGE, FUEL TACH CONNECTOR 

292B 14 CONNECTOR METER, FUEL FLOW 

292C 16 GAUGE. FUEL TACH CONNECTOR 

292C 14 CONNECTOR SENSOR, TRANS SPEED(+ LEAD) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

292D 16 GAUGE, FUEL TACH CONNECTOR 

292D 14 CONNECTOR SENSOR,TANS SPEED(- LEAD) 

292E 14 SENSOR, FUEL FLOW(WHITE WIRE) GAUGE, BROWN WIRE 

B 292F 16 CIRCUIT BREAKER, DOMELAMP RELAY, POWER IN 

B 292F 16 RELAY, POWER OUT GAUGE, FUEL TACH(RED WIRE) 

B 292G 16 CIRCUIT BREAKER, DOMELAMP SWITCH 

B 292G 16 SWITCH RELAY, POWER OUT 

B 292H 16 CIR BRKR,IGN CONTR'D RELAY, COIL SIDE 

E 292N 16 COUPLER, MPH SIG(POWER) MONITOR, ARGO FMS(TERM# 1. DC-OUT) 

E 292N 16 COUPLER, MPH SIG(POWER) JCT BLOCK, ARGO EDM(PLUG B) 

E 292Q 16 SENSOR, +RPM SIG(WH WIRE) MONITOR, ARGO FMS(TERM#2,1NPUT) 

E 292R 16 SENSOR.-RPM SIG(BL WIRE) MONITOR, ARGO FMS(TERM #2,GND) 

E 292S 16 SENSOR,+MPH SIG(WH WIRE) MONITOR, ARGO FMS(TERM# 1 ,INPUT) ) 
E 292S 16 SENSOR,+MPH SIG(WH WIRE) JCT BLOCK, ARGO EDM(PLUG B) 

E 292T 16 SENSOR.-MPH SIG(BL WIRE) MONITOR, ARGO FMS(TERM #2,GND) 

E 292T 16 SENSOR.-MPH SIG(BL WIRE) JCT BLOCK, ARGO EDM(PLUG B) 

E 292U 16 SENSOR,FLOW(-SIG,BL WIRE) MONITOR, ARGO FMS(TERM #3, GND) 

E 292U 16 SENSOR, FLOW(-SIG,BL WIRE) JCT BLOCK, ARGO EDM(PLUG A) 

E 292W 16 SENSOR,FLOW(+SIG,WH WIRE) MONITOR, ARGO FMS(TERM#3, INPUT) 

E 292W 16 SENSOR,FLOW(+SIG,WH WIRE) JCT BLOCK, ARGO EDM(PLUG A) 

E 292X 16 SENSOR,FLOW(POWER,RED WIRE) JCT BLOCK, ARGO EDM(PLUG A) 

E 292Y 16 COUPLER, RPM SIG(RED WIRE) MONITOR, ARGO FMS(TERM#2, DC-OUT) 

H 292Z 14 FUEL TACH RESET SIG GROUND 

LUBRISTART ETHER STARTING AID 

293 12 SOLENOID, STARTER SWITCH, MAG(POWER IN) 

293A 12 SWITCH, MAG(POWER OUT) VALVE, ETHER STARTING AID 

293B 14 SWITCH, MAG(POWER IN) SENSOR, THERMOSTAT 

293C 14 SENSOR, THERMOSTAT SWITCH, MAG(COIL SIDE) ) 

SAB AIR TANK AUTO DRAIN VALVE 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
GA 

14 

14 

14 

12 

14 

14 

14 

14 

16 

16 

16 

14 

14 

14 

14 

14 

14 

16 

16 

14 

16 

14 

16 

CIRCUIT BREAKER 

SWITCH, BRAKE(LAMP OUT) 

RELAY, POWER OUT 

SWITCH, IGNITION(ACC TERM) 

CIRCUIT BREAKER, 15 AMP 

CIRCUIT BREAKER. 15 AMP 

CIRCUIT BREAKER, 15 AMP 

AMPL, RADIO, RMT, PWR 

CIRC BRKR, 10 AMP(IGN CONTR'D) 

FUSE,2AMP 

SWITCH. DASH 

SWITCH, DASH 

CIRCUIT BREAKER 

DIODE, BUZZER 

LAMP.INDICATOR 

DIODE, BUZZER 

ELECTRIC FUEL PRESSURE GAUGE 

SENDING UNIT 

LIGHTBAR. PIN #C3 OR #C7 

OUTSIDE CAB AIR TEMPERATURE 

PROBE, OUTSIDE AIR TEMP 

CONNECTOR, CAB/CHASSIS 

PROBE, OUTSIDE AIR TEMP 

CONNECTOR, CAB/CHASSIS 

CIRCUIT BREAKER 

TO 

RELAY, POWER IN 

RELAY, COIL SIDE 

VALVE, AUTOMATIC DRAIN 

RADIO,IGN CONTR'D POWER IN 

RADIO,CONSTANT POWER IN 

RADIO,CB(POWER LEAD) 

PANEL.ACCESS(RADO +POST) 

CIRCUIT BREAKER, AMP 

FUSE, 2 AMP 

SWITCH, DASH 

LAMP. WARNING 

PUMP, FUEL TRANSFER 

DIODE. BUZZER 

LAMP, INDICATOR 

DIODE. BUZZER 

GRAPH 

GAUGE. FUEL PRESSURE 

SWITCH, FUEL PRESSURE 

CONNECTOR, CAB/CHASSIS 

GAUGE, AIR TEMP(COPPER TERM) 

CONNECTOR. CAB/CHASSIS 

GAUGE. AIR TEMP(SIL VER TERM) 

GAUGE. OUTSIDE AIR TEMP 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
Qt. TO 

RADIO FEED 

ALARM SYSTEM FEED 

C.B. STUD FEED 

LOW AIR SWITCH JUMPER 

BACK-UP LAMP FEED 

ACCESSORY-BREAKER FEED 

. 

IGNITION-BREAKER FEED 

14 OPTION IGNITION-RUN POWER, FUSED IGNITION FUSE/BRKR 

HEADLAMP SW FEED{HEAD) 

AIR SLIDE 5TH WHL SWITCH FEED 

PARKING BRAKE SWITCH FEED 

16 RELAY /MODULE PARK BRAKE SWITCH SIG 

14 PARK BRAKE SWITCH PARK BRAKE SOL VLV PWR 

14 FUSE/BRKR/PRKBRK SW PARK BRAKE SWITCH SPLY 

14 FUSE/BRKR PARK BRAKE SWITCH SPLY 

AXLE LOCK SWITCH FEED 

OPTION BLOCK FEED ACCESSORY 

) 
RADIO POWER BAT+ 
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CIRC WIRE 
TO 

E 313 TURN SIGNAL FLASHER FEED 

E 314 12 RELAY. FLASHER{PWR TERM #87) SWITCH, TURN SIGNAL{POWER IN) 

E,F 314 TURN SIGNAL SWITCH FEED 

E 315 WIPER SWITCH FEED 

E,F 316 WIPER MOTOR, LOW SPEED 

E,F 317 WIPER MOTOR, PARK 

E,F 318 WIPER MOTOR. HIGH SPEED . 

E,F 319 WIPER MOTOR PARK BATT{B+) 

E 320 WIPER WASH MOTOR 

E 321 
ICC TRAILER MARKER & CLEARANCE LAMP 
FEED 

E 322 HEADLAMP SW FEEDIPARK) 

E,F 323 ODOMETER OUTPUT 

E 324 16 LIGHTBAR, ALL{PIN C6) SWITCH, WATER TEMP SHUTDOWN 

E 324 HIGH WATER TEMPERATURE SHUTDOWN 

E 325 16 LIGHTBAR. All{PIN C7) SWITCH, OIL PRESS SHUTDOWN 

E 325 LOW OIL PRESSURE SHUTDOWN 

E 326 16 RELAY,FLSHER{COIL TERM #86) LIGHTBAR, ALL{PIN D13) 

E 326 TURN SIGNAL FLASHER TIMING CIRCUIT-SSI 
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WIRE 
Q.e, 

16 

ENG SPEED( BUFFERED OUTPUT) 

ROAD SPEED( BUFFERED OUTPUT) 

PYROMETER TRANSDUCER POS FEED 

PYROMETER TRANSDUCER NEG FEED 

POSITIVE DATA liNK 

NEGATIVE DATA liNK 

AIR DRYER FEED 

DOME lAMP FEED 

COlD CONTROl JUMPER 

HEADlAMP RElAY 

ROAD lAMP SWITCH FEED 

BlOWER MOTOR SWITCH FEED 

CIRCUIT BREAKER. 10 AMP 

liGHTBAR FEED 

COlD CONTROl SWITCH FEED 

MARKER lAMP 

RElAY 

liGHTBAR. All(PIN D12) 

BAITERY 

TRAilER 

) 

J 

) 
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CIRC WIRE 
TO 

' 

E 342 AMMETER FEED 

E 343 GLOW PLUG SW FEED 

344 GLOW PLUG PRESS SW FEED 

E 345 GLOW PLUG SOLENOID GLOW PLUGS 

E 346 SPEAKER GND CIRCUIT 

E 347 SHUTTER RELAY 

E 348 TRINARY SWITCH DUAL TEMP SWITCH(SHUTTERS) 

E 349 SHUTTER SOLENOID DUAL TEMP SWITCH 

E 350 16 RELAY. FLASHER(PWRTERM #87) LIGHTBAR. All(PIN D 11) 

E 350 TURN SIGNAL POWER TERMINAL LIGHTBAR 

E 351 ROAD SPEED FUEL SOLENOID LIGHT BAR 

E 352 CIRCUIT BREAKER RELAY CONTACT(DELAYED SHUTDOWN) 

E 353 LIGHTBAR DELAY SHUTDOWN RELAY COIL 

E 354 SHUTTER SOLENOID TRANS TEMP SWITCH 

E 355 FAN SWITCH TRANS TEMP SWITCH 

E 356 SPEED CONTROL POWER 
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WIRE 
Q6 TO 

FUEL SOLENOID SHUTDOWN DELAY FEED 

TRLR RELAY COIL FEED 

16 SWITCH, HEADLAMP{ON) UGHTBAR,KYSOR VIP{PIN C9) 

TURN SIGNAL INDICATOR DIMMER 

16 SOLENOID. ENGINE FAN LIGHTBAR.KYSOR VIP(PIN D3) 

LIGHT BAR ENGINE FAN POWER 

16 SOLENOID, ENGINE SHUTTER UGHTBAR.KYSOR VIP{PIN D4) 

LIGHTBAR RADIATOR SHUTTER POWER 

FUEL WATER SEPARATOR RELAY COIL 
POWER 

POWER WINDOW FEED 

POWER WINDOW UP 

POWER WINDOW DOWN 

NEVER USED 

16 LIGHTBAR. KYSOR VIP{PIN D2) GAUGE,WATER TEMP("'"TERM) 

LIGHTBAR WATER TEMP GAUGE{B+) 

16 GAUGE. WATER TEMPI"S TERM) UGHTBAR,KYSORVIP(PIN D10) 

LIGHTBAR WATER TEMP GAUGE{ SIGNAL) 

16 GAUGE.WATER TEMP("G'TERM) LIGHTBAR. KYSOR VIP{PIN D9) 
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CIRC WIRE 
TO 

E 369 LIGHT BAR WATER TEMP GAUGE(LOAD) 

E.G 370 AUX FEED(7 WAY) 

E 371 FINDER MINDER FEED 

E 372 TRAILER HEAVY DUTY POWER 

E 373 16 RELAY.FUEL SOLEN(TERM #86) LIGHTBAR. VIGIL II & KYSOR VIP (PIN D6) 

E 373 FUEL SOLENOID RELAY COIL FEED 

E 374 STARTER LOCK RELAY 

E.F 375 NEUTRAL DAYLIGHT RUNNING LAMPS 

E 376 ANTILOCK POWER. ROCKWELL 

E.G 377 ANTILOCK INDICATOR, ROCKWELL/BENDIX 

E.G 378 ANTI LOCK SOLENOID. ROCKWELL/BENDIX 

F 379 PARK BRAKE INPUT DAYLIGHT RUNNING LAMPS 

G 379A DRL PARK BRAKE SWITCH ALTERNATING HOLT SWITCH 

L 379B 16 DRL MOD.PARK BRK SW SWITCH OUTPUT.DRL OVRRD 

F 380 
DAYLIGHT RUNNING LAMPS CIRCUIT 

BREAKER FEED 

F 381 DAYLIGHT RUNNING LAMPS BATTERY+ 

F 382 LH HEADLAMP RELAY DAYLIGHT RUNNING LAMPS 
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CIRC WIRE 
TO 

F 383 RH HEADLAMP DAYLIGHT RUNNING LAMPS 

F 384 PROGRAMMING ENABLE 

F 385 DAYLIGHT RUNNING LAMPS CONTROL 

F 386 LOW BEAM, LH DAYLIGHT RUNNING LAMPS 

F 387 LOWBEAM,RH DAYLIGHT RUNNING LAMPS 

F 388 HYDRAULIC BRAKE POWER 

F,G 389 HYDRAULIC BRAKE BATIERY + RELAY COIL FEED ) 

F 390 HYDRAULIC BRAKE MODULE OUTPUT BRAKE LAMP RELAY 

f 391 HYDRAULIC BRAKE RELAY FEED 

F 392 HYDRAULIC BRAKE MOTOR PUMP FEED 

F 393 FLOW SWITCH INPUT & RELAY COIL GND 

F 394 HYDRAULIC BRAKE MODULE OUTPUT PARK BRAKE LAMP 

L 394A 16 IGN ACTVD RELAY PARK BRAKE SW GND SPLY 

F 395 HYDRAULIC BRAKE FLUID LEVEL SENSOR 

F 396 HYDRAULIC BRAKE MODULE OUTPUT BUZZER 

F 397 
HYDRAULIC BRAKE DOOR OPEN SWITCH 
SIGNAL 
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CIRC WIRE 
TO 

F 398 HYDRAULIC BRAKE COIL SENSE SIGNAL 

J 399 14 CIR BRKR/FUSE.OPTIONAL OPTION SWITCH SUPPLY 

J 399A 14 SWITCH, OPTIONAL OPTION SWITCH OUTPUT 

J 400 14 CIR BRKR/FUSE.OPTIONAL OPTION, SWITCH SUPPLY 

J 400A 14 SWITCH. OPTIONAL OPTION, SWITCH OUTPUT 

B 401 14 SW, BLOCK HTR{TCS UNIT) SWITCH. ENGINE BLOCK TEMP 

B 401A 14 SWITCH, ENGINE BLOCK TEMP TIMER, DELAY{TCS UNIT) 

B 401B 14 UNIT, TCS{BLUE WIRE) 
CIRC BRKR, TRICKLE CHARGE {ELECT 
MOUNTING PLATE! 

B TEMP-A-START 

B,F 402 12 CIRCUIT BREAK"R, 25 AMP IGN POWER MODULE, RED WIRE{PWR IN) 

B,F 402A 12 SWITCH, IGN{COIL TERM) MODULE, GREEN WIRE{IGN ON) 

B,F 402B 12 MODULE. BLUE WIRE{ENG RUN) CIRC BRKR, 1 OA{IGN CONTR'D) 

F 402B 12 CIRC BRKR. 10A{IGN CONTR'D) CONNECTOR, OVERRIDE 

B,F 402C 12 BUTION START MODULE.YELO WIRE{AUTO STRT) 

B,F 402D 14 MODULE, ORANGE WIRE(Oil TEMP) SENSOR, ENGINE OIL TEMP 

B,F 402E 14 MODULE, WHITE WIRE{Oil PRESS) SWITCH, ENGINE OIL PRESS 

B,F 402F 14 NO LONGER USED 

B,F 402G 12 MODULE, BLACK WIRE{GND) GROUND, ENGINE 

B,F 402H 12 CONNECTOR, OVERRIDE MODULE, PUR WIRE{RELAY) 

B,F 402J 14 MODULE, BROWN WIRE{FAST IDLE) ENGINE, NEAR FUEL SOLENOID 

B.F 402K 12 MODULE, PINK WIRE{BATI KEY) SWITCH, IGNITION{BAT TERM) 

B,F 402l NO LONGER USED 

B,F 402ll 14 MODULE. GRAY WIRE{TILT 1) SWITCH, CAB TILT 

B,F 402l2 14 SWITCH, CAB TILT MODULE, GRAY WIRE{TILT 2) 

F 402M 12 SWITCH, IGNITION{BATI TERM) CONNECTOR, OVERRIDE 

F 402M 12 CONNECTOR, OVERRIDE RELAY, MASTER(TERM #87) 

F 402M 14 SWITCH, NEUTRAL. N.C. SWITCH, PARK BRK, N.C. 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
TO 

14 SWITCH, TILT, N.C. SWITCH, NEUTRAL, N.C. 

14 MODULE, RED WIRE{NEUTRAL 1) SWITCH,TRANSMISSION NEUTRAL 

14 SWITCH, TRANSMISSION NEUTRAL MODULE, BRN WIRE{NEUTRAL2) 

14 MODULE, TAN, INTLK IN SWITCH, TILT, N.C. 

14 MODULE, TAN WIRE{PARK 1) SWITCH, PRESS{PARK BRAKE) 

14 SWITCH, PRESS{PARK BRAKE) MODULE, TAN WIRE{PARK 2) 

14 RELAY, MASTER{TERM #86) MODULE, PUR/WHT WIRE{KEY) 

16 THRMSTAT, BUNK,TEMPASTART MODULE,CONTROL,A 

16 THRMSTAT, BUNK,TEMPASTART MODULE.CONTROL.B 

16 THRMSTAT, BUNK,TEMPASTART MODULE. CONTROL.C 

HEWITT ELECT FUEL RESTRICTION(SURVEYOR 
FOUR) 

14 CIRCUIT BREAKER MODULE. RED WIRE 

14 MODULE, PINK WIRE SENSOR, ENGINE MOUNTED 

ARI TRIP RECORDER 

16 CIR BRKR, IGN CONTR'D MODULE, GREEN WIRE 

16 CIRCUIT BREAKER, 10 AMP MODULE, RED WIRE 

14 MODULE, BLUE WIRE ENGINE, FRONT OF 

14 MODULE, GRAY WIRE ENGINE, FRONT OF 

14 MODULE, WHITE/BLUE WIRE TRANSMISSION, REAR OF 

14 MODULE, WHITE/GRAY WIRE TRANSMISSION, REAR OF 

14 MODULE, YELLOW WIRE HOUSING, ENGINE THERMOSTAT 

14 MODULE, BLACK WIRE ENGINE, BLOCK{AHEAD OF BEll HOUSING) 

14 MODULE, BROWN WIRE ENGINE, REAR OF FUEL PUMP 

14 MODULE. ORANGE WIRE SWITCH, PTO 

14 MODULE, YELLOW/BLACK WIRE SWITCH, TWO SPEED AXLE 

16 MODULE, WHITE WIRE SWITCH, STOP LIGHT 

16 SW,G-FORCE,TRIP RCDR, PWR CIRCUIT BREAKER 

16 RCDR INPUT-G FORCE SWITCH-G FORCE 

16 RCDR RESET SIG SWITCH-RESET 
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CIRC WIRE 
TO 

G 404R 16 SW-PWR. RCDR RESET CIRCUIT BREAKER 

G 404S 16 ALARM-TRIP RCDR, PWR MODULE-TRIP RCDR 

D STEMCO ELECTRONIC RECORDER 

D 405 14 SENSOR, TRANSMISSION MODULE, YEllOW WIRE 

D 405A 14 SENSOR. TRANSMISSION MODULE, BROWN WIRE 

D 405B 14 SENSOR, RPM MODULE. VIOLET WIRE 

D 405C 14 SENSOR, RPM MODULE, GREEN WIRE 

D 405D 16 MODULE, ORANGE WIRE LAMP, INDICATOR 

E ARGO FMS1330 RECORDER 

E 405E 14 SENSOR, TRANSMISSION SPEED MODULE, ARGO 

E 405F 14 SENSOR, TRANSMISSION SPEED MODULE. ARGO 

E 405G 14 SENSOR, FlYWHEEL RPM MODULE, ARGO 

E 405H 14 SENSOR, FLYWHEEL RPM MODULE, ARGO 

E 
FIRE TRUCK ALTERNATING FLASHING RED 

LAMPS 

E 406 14 CIRCUIT BREAKER, 15 AMP SWITCH, FLASHING LAMPS 

E 406A 14 SWITCH, FLASHING LAMPS FLASHER. ALTERNATING 

E 4066 14 SWITCH, FLASHING LAMPS JUNCTION BOX, 7 TERM 

E 406C 14 SWITCH, FLASHING LAMPS LAMP, PANEL INDICATOR 

E 406l 14 FLASHER. ALTERNATING LAMP, LH RED(ABOVE HEADLAMPS) 

E 406R 14 FLASHER. ALTERNATING LAMP, RH RED( ABOVE HEADLAMPS) 

E FIRE TRUCK CROSS-FIRE LIGHTS 

E 407 14 CIRCUIT BREAKER, 15 AMP SWITCH, CROSS-FIRE LIGHTS 

E 407 14 SWITCH, CROSS-FIRE LIGHTS WIRE, COILED AT GRillE 

E 407A 14 SWITCH. CROSS-FIRE LIGHTS LAMP,PANEL INDICATOR 

E FIRE TRUCK ALLEY LIGHTS 

E 408 14 CIRCUIT BREAKER, 15 AMP SWITCH, AllEY LAMP 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 

.M TO 

14 SWITCH. ALLEY LAMP LAMP. PANEL INDICATOR 

14 SWITCH. ALLEY LAMP WIRE, COILED IN LH ROOF 

14 SWITCH, ALLEY lAMP WIRE, COILED IN RH ROOF 

FIRE TRUCK BIN LIGHTS 

12 CIRCUIT BREAKER. 25 AMP SWITCH, BIN LAMP 

12 SWITCH, BIN LAMP JUNCTION BOX, 7 TERM 

12 SWITCH, BIN LAMP LAMP, PANEL INDICATOR 

14 JUNCTION BOX. 7 TERM LAMP, DOOR AJAR INDICATOR 

FIRE TRUCK SIREN 

14 WIRE, COILED IN ROOF SPEAKERS, SIREN{BEHIND DASH) 

) 
FIRE TRUCK 

14 CIRCUIT BREAKER, 15 AMP SWITCH, CANOPY /INTERIOR LAMPS 

14 SWITCH BLOCK, RH TUNNEL TERMINAl 

14 BLOCK, RH TUNNEL TERMINAL JUNCTION BLOCK, 7-WAY 

14 SWITCH LAMP, PANEL INDICATOR 

16 GAUGE, TACH HEAD{SIG TERM) MODULE, ISSPRO{SIG TERM) 

16 MODULE, ISSPRO{NO TERM) DIODE. BUZZER{INPUT TERM) 

16 MODULE, ISSPRO{NO TERM) LAMP,INDICATOR OR BUZZER 

16 CIRCUIT BREAKER, IGN CONTR'D MODULE.ISSPRO{COM&POS TERM) 

16 GAUGE, TACH HEAD{GND TERM) MODULE, ISSPRO{GND TERM) 

16 GAUGE, SPEEDO HEAD{SIG TERM) MODULE, ISSPRO{SIG TERM) 

16 GAUGE, SPEEDO HEAD{GND TERM) MODULE, ISSPRO{GND TERM) 

SONY GEOSTAR (RGSS) 

16 CIRCUIT BREAKER, IGN CONTR'D MODULE, GEOSTAR 

16 CIRCUIT BREAKER, CONS! POWER MODULE. GEOSTAR 
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CIRC WIRE 
IQ 

HI-IDLE GOVERNOR(TOGGLE SWITCH 

ACTUATED\ 

F 415 14 SWITCH, GOVERNOR TOGGLE 
VALVE, GOVERNOR SOLENOID (ENGINE 
MOUNTED) 

F 415A 14 SWITCH, PRESSURE(PARK BRAKE) SWITCH. TOGGLE 

F 415B 14 
CIRCUIT BREAKER, IGN CONTR'D 

SW, PRESSURE(PARK BRAKE) 
!PARKING BRAKE! 

HI-IDLE GOVERNOR( Oil PRESSURE 
ACTUATED! 

F 415 14 CIRCUIT BREAKER, IGN CONTR'D 
VAlVE. GOVERNOR SOLENOID (ElECT 
MOUNTING PlATE) 

F 415C 14 VALVE, GOVERNOR SOLENOID SWITCH, Oil PRESSURE (TURBO CONVEYOR) 

E 416 14 CIRCUIT BREAKER, 15 AMP TELEVISION, 12V 

E 416A 14 CIRCUIT BREAKER. 15 AMP REFRIGERATOR. 12V 

MOBil PHONE 

F 417 16 CIRCBRKR.1 OA CONS! POWER HARNESS. PHONE(RED WIRE) 

F 417A 16 CIRCBRKR,10A IGN CONTR'D HARNESS, PHONE(GRN/BLK WIRE) 

F 418 14 CIRC BRKR, 15 AMP LIGHT. LH TOOL BOX 

F 419 14 CIRC BRKR. 15 AMP LIGHT. RH TOOL BOX 

MILITARY VEHICLE 

F 420A • SWITCH, BLKOUT LT(PIN #A) NOT USED 

G 420AA 12 SWITCH-STOPLIGHT. SUPPLY CIR BRKR-STOPLIGHT. MIL BlKOUT lT 

F 420B • SWITCH, BLKOUT lT(PIN #B) DIMMER, PANELLMP(BRIGHT PWR) 

F 420C • SWITCH, BLKOUT LT(PIN #C) SWITCH, STP lT/DOME LT(PWR) 

F 420D • SWITCH, BLKOUT LT(PIN #D) CONTROL, BLKOUT DRIVE lT 

F 420E • SWITCH. BLKOUT LT(PIN #E) CONTROL. BLKOUT TAIL/MRKR LT 

F 420F • CIRCUIT BREAKER. 25 AMP SWITCH, BLACKOUT LIGHT(PWR) 

F 420H • SWITCH, BLKOUT LT(PIN #H) CONTROL. TAIL/MARKER LIGHT 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
§.6 TO 

• SWITCH, BlKOUT lT(PIN IIJ) RELAY, TURN SIGNAl CONTROl 

• CIRCUIT BREAKER, 25 AMP SWITCH, BLKOUT PWR(PIN IIC) 

• CIRCUIT BREAKER, 25 AMP DIMMER, PANEllMP(DIM PWR) 

• SWITCH, BLKOUT lT(PIN liM) RELAY, HEADLMP POWER(COil) 

• SWITCH, BlKOUT ll(PIN liN) RELAY, BlKOUT STOP lT(COil) 

• CIRC BRKR, 15 AMP(24V) RELAY, 24V TAil/MRKR lT SPl Y 

• RELAY,24V TAil/MRKR lT SPL Y LT. 24V TAil/MRKR(POWER) 

• CIRC BRKR, 15 AMP(24V) RELAY, 24V BlKOUT DRV LT(PWR) 

• RElAY, BLKOUT DRV LT(PWR) liGHT, 24V BLKOUT DRV ll(PWR) 

• CIRC BRKR, IS AMP(24V) RELAY, 24V STOP liGHT(POWER) 

• RELAY, STOP UGHT(POWER) liGHT. 24V STOP(POWER) 

* CIRC BRKR, 15 AMP(24V) RELA Y,24V TURN SIG lT(PWR) 

* RELAY, LH TURN SIG liGHT.24V lH TURN SIG(PWR) 

* RELAY, RH TURN SIG UGHT,24V RH TURN SIG(PWR) 

* CIRC BRKR, 15 AMP(24V) RELAY,BlKOUT MRKR lT(SPl Y) 

* RELAY, BLKOUT MRKR lT liGHT.24V BLKOUT MKR.(PWR) 

• CIRC BRKR, 15 AMP(24V) RELA Y,24V BlKOUT STPLT(SPY) 

* RELAY, 24V BLKOUT STP LT (SPL Y) liGHT,BlKOUT STOP(POWER) 

MILITARY VEHICLE 

* RELAY, 24V BLKOUT MRKR lT(PWR) RECEPT,BlKOUT MKR lT(PINIIA) 

* CIRC BRKR, 15 AMP(24V) RELAY, 24V BLKOUT MKR ll(PWR) 

* RELAY, 24V lH FLASHER RECEPT, lH TURN lT(PIN liB) 

* CIRC BRKR, 15 AMP(24V) RELAY, 24V lH TURN(POWER) 

* RELAY, 24V BLKOUT MRKR lT RECEPT. BLKOUT MKR LT(PIN IIC) 

* GROUND, VEHICLE RECEPT, GROUND(PIN liD) 

* SWITCH, 12V ON-OFF(AUX HTR) PUMP, FUEL(AUX HTR) 

• HEATER, 24V AUXILIARY lAMP, 24V WARN(FlAME DETECTOR) 

• RElAY, 24V TAillT RECEPT. TAillT(PIN liE) 

* CIRC BRKR, 15 AMP(24V) RELAY, 24V TAillT(POWER) 

* RELAY, 24V BlKOUT STP ll(PWR) RECEPT, BlKOUT STP LT(PIN IIF) 
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CIRC WIRE 
TO 

F 421F • CIRC BRKR. 15 AMP{24V) RELAY, 24V BLKOUT STP LT{PWR) 

F 421H • RELAY, 24V BLKOUTTAILLT RECEPT, BLKOUTTAILLT{PIN#H) 

F 421J • RELAY, 24V RH FLASHER RECEPT, RH TURN LT(PIN #J) 

F 421JA • CIRC BRKR, 15 AMP{24V) RELAY, RH TURN {POWER) 

F 421K • RELAY, 24V BLKOUT DRV LT RECEPT, AUX POWER{PIN #K) 

F 421l • GROUND, VEHICLE RECEPT, GROUND{PIN #L) 

F 421M • RELAY, 24V RH STOP LT RECEPT, RH STOP LT{PIN #M) 

F 421N • RELAY, 24V LH STOP lT RECEPT.LH STOP LT{PIN #N) 

F 421P • RELAY, 24V BLKOUT DRV lT LIGHT, BLKOUT DRV{POWER) 

F 421PA • CIRC BRKR, 15 AMP{24V) RELAY, 24V BLKOUT DRV LT{PWR) 

MILITARY VEHICLE 

F 422 • SW, 12V ON-OFF{AUX HTR) SWITCH, SELECT/RELAY COIL{PWR) 

F 422A • CIRC BRKR, 15 AMP{24V) HEATER, 24V AUX{CONST POWER) 

F 422B • CIRC BRKR, 15 AMP{24V) HEATER, 24V AUX{RUN POWER) 

F 422C • CIRC BRKR, 15 AMP{24V) HEATER, 24V AUX{HIGH POWER) 

MILITARY VEHICLE 

F 423 RESERVED FOR DAVE WIXOM 

F 424 12 HDLT WIPE/WASH SWITCH FROM BRKR 

F 424A 12 HDLT WIPE/WASH MOTOR ASSY FROM SWITCH 

F 425 14 BAT CUTOFF SWITCH SOLENOID BAT CUTOFF DASH SWITCH 

G 425A 12 FUSE SUPPL Y-CONST. C/0 SW BYPASS BATIERY-12V 

G 4258 12 CAB AUX PWR-CONST 12V FUSE-BATTERY 

F 426 14 IND LT SW, INSIDE/OUTSIDE AIR IGN CIR BRKR PWR 

G,H 427 SATELLITE TRACKING UNIT PWR CIR BRKR, HOT 

H 427A SATELLITE TRACKING UNIT PWR CIR BRKR, IGN COIL 
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WIRE 

~ 

16 

16 

16 

16 

14/16 

14 

16 

14 

14 

14 

14 

14/16 

10 

16 

14/16 

14/16 

14/16 

10 

14/16 

14/16 

12/14 

12 

16 

SATElliTE UNIT STOP lT SIGNAl 

IND liGHT SIGNAl. SATElliTE MESSAGE 

INDICATOR liGHT SIGNAl, SATElliTE 

PANIC SWITCH SIGNAl 

PANIC SWITCH RETURN 

BAT ISOlATOR RElAY COil 

BAT ISOlATOR RELAY COIL 

INDLT/BUZZER-PYRO 

SWITCH SUPPl Y,WIPER HEATER 

RElAY COIL SPl Y,WIPER HEATER 

RElAY SUPPl Y.WIPER HEATER 

HEATER,WIPER.SUPPl Y 

FlAME START SYSTEM 

ALTERNATOR OR OIL PRESSS SW 

CONTROl MODULE 

CONTROl MODUlE 

CONTROl MODULE 

CONTROl MODUlE 

IGNITION SWITCH CIRCUIT 

CIR BRKR/FUSE 

GROUND 

STARTER CIRCUIT 

CONSTANT HOT 12V PWR/BRKR 

POWER SEAT SUPPLY 

FUSE/BRKR 

STOP lT SW OUTPUT 

SATElliTE TRACKING MODUlE 

DISABlE SWITCH 

SATElliTE TRACKING MODUlE 

SATElliTE TRACKING MODUlE 

Oil PRESS & BAT BOOST SW 

SUPPLY, PWR 

GAUGE-PYRO,ALARM OUTPUT 

CIR BRKR, IGN 

SWITCH, WIPER HEATER 

CIR BRKR, HOT 

SWITCH/RELAY 

ENGINE RUN SIGNAL TO MOD 

GlOW PlUG IGNITER POWER 

liGHT,INDICATOR,FlAME-START 

FUEl SOLENOIS VL V SUPPlY 

SENSOR,ENG TEMP SIG 

IGNITION SIGNAl TO MODUlE 

MODUlE SUPPlY, 12V,MAIN 

MODUlE GROUND 

STARTER SIG TO MODULE 

Oil PRESS SWITCH SUPPLY 

FUSE/BRKR/RELAY 

ENG DATA DISPlAY,CNST PWR 

) 

) 

) 
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CIRC WIRE 
TO 

l 433A 16 IGN FUSE/BRKR ENG DATA DISPLAY,IGN PWR 

l 433B 18 LOGGER BOX DATAHUB.TRANSMIT TO PC 

l 433C 18 LOGGER BOX DATAHUB,RECEIVE FROM PC 

L 433D 18 LOGGER BOX DATAHUB,PC INTERFACE,ACTV 

l 433E 18 LOGGER BOX DATAHUB,CMN REF FOR RS232 

L 433F 18 LOGGER BOX DATA BUS RS485+ 

l 433G 18 LOGGER BOX DATA BUS RS485-

L 433H 18 LOGGER BOX +12V ACC SUPPLY 

L 433J 18 LOGGER BOX ACC COMMON REF 

L 434 16 FUSE/BRKR D06-21703 ECAS ECU PWR,PIN-1 

L 434A 16 STOP LT CIR ECAS SRVC BRAKE SIG 

l 434B 16 ECASECU IND LT SIG.FAILURE,ECAS 

l 434C 16 SWITCH IND LT SIG,ECAS ON/OFF 

l 434D 16 ECAS ECU ECAS HAND CNTRL DATA SIG 

L 434E 16 ECASECU ECAS HAND CNTRL CLOCK SIG 

l 434F 16 ECAS ECU ECAS SOLENOID VLV,PIN-42 

L 434G 16 ECAS ECU ECAS SOLENOID VLV,PIN-43 

l 434H 16 ECAS ECU ECAS SOLEWOID VLV,PIN-41 

L 434J 16 DISTANCE SNSR ECAS DISTANCE SIG 

l 434K 16 ECAS SPEED SNSR PIN-I ECAS SPEED SIG PIN-20 

l 434L 16 ECAS SPEED SNSR PIN-2 ECAS SPEED SIG PIN-22 

L 434M 16 ABS SYSTEM ECAS ATC SIG 

L 434N 16 SWITCH ECAS LOAD TRNSFR SW SIG 

l 435 16 SWITCH,SEAT BELT IND LT SIG,SEAT BELT WARN 

L 435A 16 IGN FUSE/BRKR IND LT PWR,SEAT BELT WARN 

L 436 16 IGN FUSE/BRKR SPLY,CAMERA/MONITOR 

L 436A 16 CAMERA SWITCH BOX RH TURN CONSTANT PWR 

L 436B 16 BKUP LT/RH TURN SIG MONITOR ON SIG 
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CIRC WIRE 
TO 

F 500 BRAKE PEDAL INPUT HYDRAULIC BRAKE MODULE 

G 501 BUZZER 

G LOW CYLLEVEL SENSOR INDICATOR 

G 503 TEMPERATURE SWITCH GLOW PLUG 

G 504 BATIERY CHARGER CONNECTOR 

G 505 OPTIONAL GAUGE SENDER 

F GND MISC. COMPONENT CAB/CHASSIS/BATTERY 

E CATERPILLAR PEEC ELECTRONIC ENGINE 

E,F C1 16 ECM, PARK BRAKE SWITCH, PARK BRAKE 

E C2 14 SWITCH, CRUISE SET/RES (TERM E) SWITCH, CRUISE SET/RES (TERM B) 

E C2 14 SWITCH, CRUISE SET/RES (TERM B) SWITCH, CRUISE ON/OFF (TERM C) 

E C2 14 SW.CRUISE ON/OFF(TERM C) SPLICE, PEEC GROUND 

E C2 14 ECM, SPEED BUFFER SPLICE. PEEC GROUND 

E C2 14 ECM, THROTTLE SENSOR SPLICE, PEEC GROUND 

E C2 14 ECM,GROUND SPLICE, PEEC GROUND 

E C2 12 SPLICE, PEEC GROUND STARTER, GND TERM 

E C3 14/12 RELAY, PEEC CRANK ECM, PEEC CRANK POWER 

E C3A 12/14 CIRCUIT BREAKER RELAY, PEEC CRANK PWR SUPPLY 

E C4 14 ECM, VEHICLE SPEED SENSOR. VEHICLE SPEED BUFFER 
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CIRC WIRE 
TO 

E cs 14 ECM. THROTTLE POSITION SENSOR. THROTTLE POSITION 

E C6 14/16 ECM, CRUISE ON SWITCH, CRUISE ON/OFF 

E C7 14/16 ECM, BRAKE/CLUTCH SWITCH. SERVICE BRAKE CUTOFF 

E C7A 16 SWITCH, BRAKE/RETARDER SWITCH, CLUTCH 

E C7B 14/16 SWITCH, JAKE BRAKE(FWD CYL) SWITCH, JAKE BRAKE(AFT CYL) 

E C7 14/16 SWITCH, BRAKE SWITCH, RETARDER 

E C8 14/16 ECM. CRUISE RESUME/COAST SW,CRUISE SET/RES(TERM A) 

E C9 14/16 ECM. CRUISE SET/ACCELERATE SW,CRUISE SET/RES(TERM B) 

E C21 14/16 RELAY, PEEC POWER SPLICE. ECM POWER 

E C21 14/16 SPLICE, ECM POWER ECM. THROTTLE SENSOR 

E C21 14/16 SPLICE. ECM POWER ECM. SPEED BUFFER 

E C21 14/16 SPLICE, ECM POWER ECM, POWER INPUT 

E C32 14/16 ECM.GROUND SWITCH. CHECK ENGINE 

E C35 14/16 ECM, SELECT SWITCH. CHECK ENGINE 

E C37 14/16 ECM, LAMP DIAGNOSTIC LAMP, WARNING(CHECK ENGINE) 

E 
DETROIT DIESEL DDEC II ELECTRONIC 

ENGINE 

E D115 18 ECM 
MODULE, DDEC COOLANT LEVEL & PROBE, 

COOLANT LEVE 

E D150 12/16 BAITERY. 12V(NEG TERM) ECM. DDEC 

E D173 16/14 PROBE. COOLANT LEVEL MODULE. CONTROL(COOLANT LEVEL) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 

ill\ TO 

12 BATTERY. 12V(POS TERM) FUSE. DDEC 

12/16 FUSE. DDEC ECM. DDEC 

12 BATTERY. 12V(POS TERM) FUSE. DDEC 

12/16 FUSE. DDEC ECM.DDEC 

18 THROTTLE. DDEC ECM. DDEC THROTTLE SIG 

16 LAMP. WARNING(CHECK ENGINE) ECM, CHECK ENGINE(GND) 

12 SWITCH, IGNITION 
ECM, DDEC & MODULE, COOLANT LEVEL, 
ETC.) 

16 CIR BRKR,IGN CONTR'D CONNECTOR, DDEC DIAGNOSTIC 

16 CIR BRKR,IGN CONTR'D SWITCH, CLUTCH{CRUISE CONTROL) 

16 SW,CLUTCH{CRUISE CONTROL) SWITCH, SERV BRAKE{ CRUISE CONTROL) 

16 SW,SERV BRAKE{CRS CNTRL) SWITCH, PARK BRAKE{CRUISE CONTROL) 

16 SW,PARK BRAKE{CRS CNTRL) RELAY, CUTOUT{CRUISE CONTROL) 

16 SWITCH-NEUTRAL, SUPPLY SWITCH-PARK BRAKE 

16 RELAY-COIL, SUPPLY SWITCH-NEUTRAL 

16 SW, DIAGNOSTIC CONN REQUEST{SIG) ECTORECM, DIAGNOSTIC 

16/18 CONNECTOR, DIAGNOSTIC ECM, TACH DRIVE{SIG) 

16/18 ECM, IDLE POSITION{GND SIG) RELAY, THROTTLE CUTOUT 

16 LAMP, WARNING{STOP ENGINE) ECM, STOP ENGINE{GND) 

16/18 ECM, PTO CONTROL{SIG) SWITCH, PARKING BRAKE / 

16 SWITCH, PARKING BRAKE SWITCH, PTO/FAST IDLE 

16 SWITCH, PTO/FAST IDLE RESISTOR, POTENTIOMETER 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

E D524 16/18 ECM.PWR CONTRl TIMER(SIG) SWITCH/RELAY. SHUTDOWN 

E D524A 16 CIRCUIT BREAKER SWITCH, ENGINE TIMER 

E D524B 16 SWITCH, ENGINE TIMER RELAY, ENGINE TIMER 

E D524C 16 DIODE, IGN CIRCUIT BREAKER RELAY, ENGINE TIMER LATCH 

E D524D 16 SWITCH, OIL PRESS(ENG TIMER) RELAY, ENGINE TIMER 

E D524E 16 SWITCH, PARK BRAKE(ENG TIMER) SWITCH,OIL PRESS(ENG TIMER) 

E D528 16/18 SWITCH, SHUTDOWN OVERRIDE ECM, SHUTDOWN OVERRIDE(SIG) 

E D531 16/18 SWITCH. BRAKE(CRS CNTRL) ECM. BRAKE/CLUTCH(ON) 

E D531 16/18 SWITCH, CLUTCH(CRS CNTRL) ECM, BRAKE/CLUTCH(ON) 

E D531 16/18 RELAY, CRUISE CONTROL ECM, BRAKE/CLUTCH(ON) 

E D541 16 SWITCH. CRUISE(SET/COAST) ECM, CRUISE SET/COAST(ON) 

E D542 16 SWITCH, CRUISE(SET/COAST) ECM. CRUISE SET/COAST(OFF) 

E D543 16/18 SWITCH, BRAKE(CRS CNTRL) ECM, BRAKE/CLUTCH(OFF) 

E D543 16/18 SWITCH. CLUTCH(CRS CNTRL) ECM, BRAKE/CLUTCH(OFF) 

E D543 16/18 RELAY, CRUISE CONTROL ECM, BRAKE/CLUTCH(OFF) 

E D544 16 SWITCH, CRUISE(RESUME/ACCEL) ECM, RESUME/ACCEL(OFF) 

E D545 16 SWITCH. CRUISE(RESUME/ACCEL) ECM. RESUME/ ACCEL(ON) 

E D555 16 LAMP, INDICATOR(CRUISE ON) ECM, CRUISE ON(GND) 

E D900 16/18 CONNECTOR, DIAGNOSTIC ECM. DATA LINK(+) 

E D901 16/18 CONNECTOR. DIAGNOSTIC ECM, DATA LINK(-) 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

E D902 16/18 CONNECTOR. DIAGNOSTIC ECM. CRANK POSITION{+ SIG) 

E D908 16/18 ECM, PWM THROTTLE{% SIG) MODULE,ATEC MODULATOR ADPTR 

E D916 18 ECM, 5V SENSOR SUPPLY SENSOR.THROTTLE PEDAL{FAST) 

E D952 18 ECM, SENSOR GROUND SENSOR.THROTTLE PEDAL{IDLE) 

H D953 16 GROUND CIRC,MISC ELEC BATTERY GROUND 

H D953A 16 GROUND,CRUISE ON SIG CRUISE ON/OFF SW 

H D953B 16 CRUISE ON/OFF SW SUPPLY CRUISE INTERRUPT RELAY 

L D953C 16 ENG BRK DASH SW INPUT ENG BRK FOOT SW OUTPUT 

ALLISON ELECTRONIC AUTOMATIC 

TRANSMISSION 

E E02 14 
RELAY. AlEC POWER 

ECU,POWER 
{DDA CIRC NO 202A) 

E E02A 12 SWITCH,IGNITION{POWER) DIODE. ATEC RELAY POWER 

E E02B 14 CIRCUIT BREAKER RELAY, AlEC POWER 

E E02C 14 DIODE, IGNITION POWER 
RELAY. AlEC POWER/DIODE, CHECK 
TRANSMISSION 

E E03 14 
CIRCUIT BREAKER ECU, ATEC POWER & SWITCH, ATEC OIL 
IDDA CIR NO 2031 PRESSURE 

E E03A 14 
SWITCH, ATEC OIL PRESSURE DIODE. 

RELAY. CHECK TRANSMISSION 
CHECK TRANSMISSION 

E E05 14/16 
ECU, MPH SIGNAL 

GAUGE, SPEEDO{CIRC #117) 
IDDA CIR NO 2051 

E E06 NOT USED 

E E08 14/12 
ECU, GROUND 

BATIERY. GROUND 
IDDA CIR NO 2081 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

E E09 14/16 
ECU, GROUND 

BATTERY, GROUND 
IDDA CIR NO 2091 

E E14 14/]6 
ECU, REVERSE(GND SIG) 

RELAY, BACKUP LIGHT 
IDDA CIRC NO 2141 

E E15 14/]6 
ECU, CHK TRANS(GND SIG) 

RELAY. CHECK TRANSMISSION 
IDDA CIRC NO 2151 

E E16 14/]6 
ECU, TEST MODE 

BUTTON, TRANSMISSION CHECK 
(DDA CIRC NO 216] 

E E23 14/]6 
ECU, SPECIAL POWER 

RELAY, AlEC POWER 
(DDA CIRC NO 223AI 

E24 NOT USED 

E E25 14/]6 
ECU, SELECTOR (PWR) 

RELAY. AlEC POWER 
(DDA CIRC NO 2251 

E E30 14/]6 
ECU, SELECTOR(GND) 

BATTERY, 12V(NEG TERM) 
IDDA CIRC NO 2301 

E E31 14/]6 
ECU, NEUTRAL(GND SIG) 

RELAY, START(NEUTRAL) 
IDDA CIRC NO 2311 

E32 NOT USED 

E E33 14/]6 
ECU, SELECTOR(DIMMER) 

LIGHT. PANEL LAMP DIMMER 
IDDA CIRC NO 2331 

E E34 14/]6 
ECU, SELECTOR(GND) 

BATTERY, 12V(NEG TERM) 
IDDA CIRC NO 234) 

E E43 14/]6 RELAY, CHK TRANS LIGHT,WRNG(CHK TRANS.GND) 

E E104 16/18 AlEC. MODULATOR HARNESS MODULE, DDEC II ADAPTER (BLUE WIRE) 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
TO 

16/18 ATEC, MODULATOR HARNESS MODULE, DDEC II ADAPTER {BLACK WIRE) 

16 AUTO TRANS OUTPUT SIG # 1 {PRGRMABLE) WORLD TRANS ELECTRICAL CONTROL UNIT 

16/18 AlEC, MODULATOR HARNESS MODULE, DDEC II ADAPTER {RED WIRE) 

16 AUTO TRANS RETARDER ON SIGNAL WORLD TRANS ELECTRICAL CONTROL UNIT 

CUMMINS (PACE) ELECTRONIC ENGINE 

18 ECM, CRUISE ON{SIG) SWITCH, CRUISE ON/OFF 

18 ECM,VEH SPEED SENSOR{INPUT) SENSOR, MPH 

18 ECM, CLUTCH SWITCH{INPUT) SWITCH, CLUTCH 

18 ECM, C-BRAKE{INPUT A) SWITCH, 2 CYL C-BRAKE 

18 ECM, THROTTLE SWITCH{INPUT) SWITCH, THROTTLE 

18 ECM,DIGTL VEH SPEED{RETURN) SENSOR, MPH 

18 ECM, DATA LINK{INVERTED) CONNECTOR, DATA LINK 

18 ECM, +5 VDC SUPPLY SWITCH, CLUTCH{COMMON) 

18 ECM, +5 VDC SUPPLY SWITCH, BRAKE PRESS{ COM) 

18 ECM, +5 VDC SUPPLY SWITCH, THROTTLE{COMMON) 

18 ECM, +5 VDC SUPPLY SWITCH, C-BRAKE{COMMON) 

18 ECM, CRUISE SET/COAST SWITCH, CRUISE SET/COAST ) 

18 ECM, BRAKE PRESSURE{INPUT) SWITCH, BRAKE PRESSURE 
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NOTE: ALL WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 

E N13A 18 ECM. CRUISE BRAKE SW SIG CRUISE INTERRUPT RELAY 

E N14 18 ECM, ENG POSITION(INPUT) SENSOR, ENGINE POSITION 

E N15 18 ECM. C-BRAKE(INPUT B) SWITCH. 4 CYL C-BRAKE 

E N16 18 ECM, STOP ENGINE LAMP(RED) LAMP. WARNING(STOP ENGINE) 

E N21 18 ECM. DIAGNOSTIC TEST INPUT SWITCH, CHECK ENGINE 

E N22 18 ECM, CRUISE RESUME/ ACCEL SWITCH, RESUME/ACCELERATE 

E N23 18 ECM, ENG POSITION(RETURN) SENSOR. ENGINE POSITION 

E N25 18 ECM, CHECK ENG LAMP(YEL) LAMP. WARNING(CHECK ENGINE) 

E N27 18 ECM.DATA LINK(NONINVERTED) CONNECTOR. DATA LINK 

WASCO ANTILOCK CIRCUIT NUMBERS 

F X1 14 ECU PIN #1 VR 1 RELAY PIN #8 

F X1B 14 CIRC #X1 ENG BRK RELAY PIN #86 

F X2 16 ECU PIN #2 LH DRV SLIP SOL VLV 

F X3 18 ECU PIN #3 RH F/R SOL VLV #3,BRN 

F X4 18 ECU PIN #4 RH R/R SOL VLV #3,BRN 

F X5 18 ECU PIN #5 RH R/R SOL VLV #2,BLU 

F X6 18 ECU PIN #6 RH FWD SOL VLV #3,BRN 

F Xl 18 ECU PIN #7 RH FWD SOL VLV #2,BLU 

F X8 16 ECU PIN #8 VR 1 RELAY PIN #86 

F X8L 16 CIRC #8 WARN LP RELAY PIN #86 

F X9 16 ECU PIN #9 SA CIR BRKR(OUTPUT) 

F XlO 18 ECU PIN #10 RH F/R SOL VLV #2,BLU 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

WIRE 
TO 

18 ECU PIN #11 ENG BRK RELAY PIN #85 

16 ECU PIN #12 WHL SUP IND LP 

18 ECU PIN #13 RH F/R SENSOR,BRN 

18 ECU PIN #14 LH F/R SENSOR,BLK 

18 ECU PIN #15 LH FWD SENSOR,BLK 

18 ECU PIN #16 RH R/R SENSOR,BRN 

18 ECU PIN #17 RH FWD SENSOR,BRN 

18 ECU PIN #18 LH R/R SENSOR,BLK 

14 ECU PIN #19 VR 2 RELAY PIN #87 

16 ECU PIN #20 RH DRY SUP SOL VL V 

18 ECU PIN #21 LH R/R SOL VL V #3,BRN 

18 ECU PIN #22 LH R/R SOL VL V #2,BLU 

18 ECU PIN #23 LH FWD SOL VL V #3,BRN 

18 ECU PIN #24 LH FWD SOL VL V #2,BLU 

16 ECU PIN #25 VR 2 RELAY PIN #86 

16 ECU PIN #26 WARN LP RELAY PIN #30 

16 CIRC #X26 TRAC ABS WARN LP 

16 ECU PIN #27 GROUND 

18 ECU PIN #28 LH F/R SOL VL V #3,BRN 

18 ECU PIN #29 LH F/R SOL VL V #2,BLU 

18 ECU PIN #30 RH F/R SENSOR,BLK 

18 ECU PIN #31 LH F/R SENSOR,BRN 

18 ECU PIN #32 LH FWD SENSOR,BRN 

18 ECU PIN #33 RH R/R SENSOR.BLK 

18 ECU PIN #34 RH FWD SENSOR,BLK 

18 ECU PIN #35 LH R/R SENSOR,BRN 

14 STLP SW TRL STLP RELAY PIN #85 

12 25A CIR BRKR TRL STLP RELAY PIN #30 

12 CIR #X36K & XAK 7-WAY J-BLK(STLPS) 

16 5ACIR BRKR RELAYS PIN #85 

16 IGN SW(COIL) LOCKOUT RELAY PIN #30 
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NOTE: All WIRING IS FOR 12 VOLT NEGATIVE GROUND SYSTEMS UNLESS OTHERWISE NOTED. 

CIRC WIRE 
TO 

F X71P 16 LOCKOUT RELAY PIN #87 A SA CIR 8RKRS 

F X81C 16 I OA IGN CIR BRKR WARN LPS 

F Xl21 16 ENG BRK ITERTIE RELAY IN & OUT 

F XAK 16 INFO MOD PIN #AK CIR,#X36T & X36K 

F XBAT 8 30A OR 90A CIR BRKR CIR BRKR BUSS 

F XGND 12 4-WA Y JCT BLK MAINGND 

F Xll 16 INFO MOD PIN #IL NO TRLR ABS WARN LP 

F xov 16 INFO MOD PIN #OV GND 

F XRK 12 INFO MOD PIN #RK TRL STLP RELAY PIN #87 A 

F XRI 14 15A CIR BRKR VRI RELAY PIN #30 

F XR2 14 15A CIR BRKR VR2 RELAY PIN #30 

F XTI 12 25A CIR BRKR WAB TRL RCPT #I 

F XT2 16 INFO MOD PIN #UA WAB TRL RCPT #2 

F XT5 16 TRLR ASB WARN LP WAB TRL RCPT #5 

F xus 16 INFO MOD PIN #UES 5A CIR BRKR 

F xzs 16 INFO MOD PIN #ZS 5A CIR BRKR 
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Compiled T. YOUNG 
SHOP PRACTICE 33-06111 

Approved PHILLIPS HARNESS ROUTING, CAB WIRING 

Issued 10-20-69 Chg FREIGHTLINER CORPORATION 
Revise.d 6-Z3-to Ltr r PORTLAND OREGON Page 1 

GENERAL 

.-
-· 

-· 

Route all wiring safely away from sharp points and edges, movable parts 
and other possible sources of abrasion, cutting, pinching or crushing. Be 
aware also of places where later installation of other parts, such as cab 
cooler, cab lining & insulation, door stops, etc., may cause these types of 
difficulty. 

No splices may be made aside from those already designed into the harness 
or those specifically allowed by Engineering. to meet some special condition. 

Wires routed outside the cab should be protected with loom, tape or other 
covering. (Ref. 33-06101 ifo4, "PROTECTIVE COVERINGS"). 

All harnesses within. the cab or originating within the cab are to be wrapped 
with 8.5 mil black vinyl tape (ref. 33-06101, page 2, section D) except 
where it would impair flexing or pivoting. 

Wires routed in the cab overhead are to be covered with loom (ref. 33-06101, 
page 2, section B) and run through adhesive backed cable clamps. Surfaces 
to which the clamps attach must be free of all foreign matter for proper 
adhesion. 

All wiring must be routed so that routinely serviceable components (i.e., 
fuel filters, fuel water separators, oil filters, air cleaners, dip 
sticks, belt drives) can be readily accessed for adjustment or element 
removal without the need to relocate or remove any wires. 

' 

Form E-45 A REPORT ERRORS AND CHANGES TO ENGINEERING DEPT. 



Compiled T. Young 
SHOP PRACTICE 

Approved R. Phillip HARtlESS ROUTING, CAB IHRHlG 

Issued 2/23/70 

Revised 4 -1/-7'? Chg Ltr A FREIGHTLJNER CoRPORATION 
POfiTl.AI'.D, OREGON 

RECEPTACLE IllSTALLATION, CAB REAR (FOR TRAILER CONNECTIOU) 

Gasket 

• 

HJD 

Rear Skin 
Receptacle 

Cable 

Radius (Approx.) 

1st Cable Clamp 

Allow G inches extra-cable (see sketch) as a loop to permit pulling 
the receptacle assembly out of the cab far enough for easy repairs 
or replacement. 

E-45A (10{77) 

33-06111 

Pa<1e 2 
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Compiled M. Pranger 

Approved B. Koepke 

Issued 11/21/79 

Reviled- \0 -·\-~"2- jt;hgLtr b -
DOOR HARNESS ROUTING 

GENERAL 

SHOP PRACTICE 33-06111 
HARNESS ROUTING, CAB WIRING 

FREIGHTUNER CoRPORATION Paqe 4 
POR'Tl.AN), OREGON 

1. When the harness routing is completed and with the door in the 90° open 
position,thewire bundle should be pulled taut across the top of the mount
ing plates. The harness is then secured using cable ties (Ref. 23-9796-109) 
as noted on 022-21285. Any slack should be drawn back into either the 
door or the cab. 

2. Wires can then be trimmed for connection to the main harness lines. 

3. All wires and hoses of the bundle are to be contained within the conduit 
for its full length. (Ref. 18-20128) 

SPECIFIC ROUTINGS REF. 022-21285 ROUTING DIAGRAM 

1.. TURN SIGNAL WIRE 

When routing a single turn signal wire, it is to be protected for its 
full length outside the cab frame with !" 0.0. plastic loom, typically 
IB/44EVA !'' equivalent. 

2. TURNSIGNAL & MIRROR HEAT WIRES 

The protective loom is to run completely into the cab. If it does not, the 
exposed wires are to be wrapped with black electrical tape. (Ref. 48-00126-
007) 

B 3. DASH SECTION 'B' 

All wires (Ground, Circuit #82 etc.) captivated by section B panel & the 
structural rib located between the flipper valves and gauges must be 
protected by three wraps of 7 mil electrical tape. Apply tape to all 
areas that would be subjected to wear. 

E-45A (10{77) 



Compiled SHOP PRACTICE 33-06111 

Approved HARNESS ROUTING CAB HIP-ING 

I auld 

ReviHcl Page 5 

CAB OVERHEAD HARNESS ROUTING 

\WIDSHI ELD nAS K 

'-J!NDSHIELD HEADER 

0 

ROOF B0\·1 

UPOHOLSTEP.Y 

TRW PIECE 
USED ON BROUGHA~1 & SUNDANCE INTERIORS. ALSO 
STAND.I\RD INTERIOR WITH OVERHEAD GAUGES. 

ROUTE \~IRING BETHEEN ROOF BOHS AND UPOHOLSTERY WHEN OVERHEAD TR!n PIECE 
IS NOT SPECIFIED 

ROUTE WIRING ALONG HEADER WHEN TRIM PIECE IS SPECIFIED. 

£_.5A (10/77) 
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SHOP PRACTICE 
HARNESS ROUTING, CAB WIRING 

Issued 

Revised 

6-13-70 · Chg 
6·/8-7.3 Ltr A FREIGHTLINER 

PORTLAND 

ELECTRIC JUNCTION BLOCK HARNESS 

Radiator 
Electric Junction Block Harness 
RH Deck (Bottom) 
Heater Core Housing 
Heater Hoses 
RH Frame Rail 

1 

VIEW OF RH WHEEL WELL 
(Cab at 90° Tilt) 

CORPORATION 
OREGON 

33-06111 

Page 6 

;; Koute chassis harness in both directions from a clamp at point (£) 
on outside of RH frame rail. ClamP harness with hoses to air inlet 
duct at point @, then to heater c;re at point @ . Feed throu!'(h 
rubber grommet in RH deck at ~oint ~ to junction block. (Ref. 006-11097) 
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DASH ~~ESS ROUTING AROUND HEATERS 

BL..OCJ<' 

l3LOC K 

·~ 

WK 

33-06111 

Page 7 
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SHOP PRACTICE 
HARNESS ROUTING, CAB WIRING 

Issued Chg 
b· 2'7-n Ltr (3 FREIGHTLINER CORPORATION 

Revised 

Form E·45 A 

PORTLANO OREGON 

HARNESS CLAMPING 

L.H. windshield corner 
1""""c-- post view looking forward. 

MOUNT CLAMP TO: 

1. L.H. Door Post 

2. Driver's Cowl Support Bracket 

3. L.H. Dash Panel 

4. R.H. Dash Panel 

5. Tunnel Top 

., 

"'t"'. 

:-·· 
' 

33-06111 

Page 8 



Form E·45 A 

SHOP PRACTICE 
HARNESS ROUTING, CAB WIRING 

FREIGHTLINER CORPORATION 

HARNESS CLAMPING (Cont'd) 
"--- W/S CENTER POST 

33-06111 

Page 9 

VIEW LOOKING FORWARD 

MOUNT CLAMP TO : 

cv TUNNEL TOP 

8 NOSE BEAM 

--------

Continued .... 
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Revised Ltr 

SHOP PRACTICE 
HARNESS ROUTING, CAB WIRING 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

33-06111 

Page 10 

HARNESS CLAMPING (Cont'd) 

oo.,ao0110G 

R.H. W/S CORNER POST-----vi 
VIEW LOOKING FORWARD 

---- _,.,. 

0 

---~.; 

-~Ni==i=~~~~~~ 
;/ 

6 

MOUNT CLAMP TO: 

@ NOSE BEAM 

(2) HEATER HOUSING 

* 0 VOLT REGULATOR MOUNTING PLATE 

G R.H. DOOR POST 

9 

*On stretch cabs, delete this clamp and run harness directly from Clamp #6 to 
junction block. 

Form E-45 A 
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Compiled H.J.R. SHOP PRACTICE 

Approved DEC SPARE CONDUCTORS 33-06112 

Issued 1-28-66 
Chg 

6 FREIGHTLINER CORPORATION 
Revised I :2· 3·/ & Ltr PORTLAND OREGON 

Connect only those circuits which are due to operate some particular 
function. Spare wires built into a harness should be taped back until 
required. 

. 



Compiled DJL SHOP PRACTICE 

Approved DJL AMMETER WIRING 33-06113 

laued 11-06-87 

Reviled ChtLtr 
FREIGHTl...tER CoRPoRATION Page 1 

PORTlAI\D, OREGON 

A. Ammeter Wiring for 12 Volt S:l:stem 

When an ammeter is specified on vehicles with 12 volt starting, wire as shown 
below: 

AMMETER ('V 
~ rD, START BUTTON 

r52 15A--<> 15 

J ~.BUS IGN. SWITCH 
..... ~ BAR 

·~ _c7Sj[o~ 16B 

( .... ~ r 7 l."ia~· 
( 

I +,.v ~ 16A ~ 141~ 
SWITCH 

74 
.g, 

16 
ALTERNATOR 

I J ~ 
~ )./ 

6 lr82~ 

~ 
f--16 

.SHUNT + 
8 

• - 12V ~ ®.__ fu ..) ~ STARTER 
+ ...... + I + 

BATTERIES 
J 

(§] '07 I~ 
83 

I--

1_ 1 --
-· . CIRCUITS 

16A a 16B COE CONV. 
MOUNT SHUNT IN 
PROTECTED AREA WIRE SIZE 12GA. 14GA. 
OF ENGINE BLOCK 

TOT ,LENGTH 41'1" 26'1" . 

NOTE: 1. Do not connect the Circuit 16 wire from the alternator "output" 
terminal to the starter "battery" terminal. 

2. When air starter is used, omit electric starter shown and connect 
Circuit 16 from the shunt directly to the battery + terminal. 

3. If the ammeter reads backwards when a load is placed on the batteries, 
reverse circuits 16A and 16B either at the ammeter or at the shunt. 



Compiled DJL SHOP PRACTICE 

Approwed DJL AMMETER WIRING 33-06113 

'"'*' 11-06-87 

Rftiled Chsltr 
FREIGHTUER CoRPoRATION Page 2 JIORTI.AIII), CH:GON 

B. Ammeter Wiring for 12-24 Volt System 

When an ammeter is specified on vehicles with. 24 volt starting, wire .as shown 
below: 

AMMETER 

MOUNT SHUNT 
IN PROTI:CTED 

·AREA OF 
ENGINE BLOCK 

5 

BUS 
BAR 

1 

.Q, START BUTTON 
2~15A_..., 15 -----... 

IGNITION 
SWITCH 

--------16 ---------... 

SERIES-PARALLEL 
13 . SWITCH 
j_ 

12V BATTERIES 3 

0 0 
CIRCUITS 

COE CONY HIA A 188 

·WIRE SIZE 12GA. 14GA 
· TOT. LENGTH 41' .1" 28'1" 

NOTE: 1. Do not connect the Circuit 16 wire from the alternator "output" 
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2. If the ammeter reads backward when a load is placed on the batteries, 
reverse circuits l6A and 16B either at the ammeter or at the shunt. 
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GENERAL INSTRUCTIONS 

1. Install pre.,..built engi.ne harnesses prior to engine drop in. 

2. The normal procedures of clamping apply to the engine harness. Take 
care to leave slack between the rail and engine fastening to allow 
for engine torque. 

3. Band the chassis and engine w~r~ng together and cover either with loom 
or convoluted tubing from the point they leave the protection of the 
frame rail. 
(See 33-06101,"0", "PROTECTIVE COVERINGS & FASTENERS"). 

4. Clamp the chassis wiring·harness to the front of the right-hand frame 
rail so that Ci+• 28 (right-hand road light) breaks from the harness 
1.75 inches behind frame rail station 0.00. This clamp is on a stand
off bracket mounted 2.00 behind the trunnion drilling and 2.00 above the 
bottom of the rail. Convoluted tubing (48-2218-# .only) is used to cover 
the harness from the circuit 1128 breakout up thru a gronunet in the R. H. 
deck and to the connectors in the cab. The harness is clamped at the 
air inlet duct and to the heater core. (Sec. 33-06111 Pg. 3) 

5. Any wiring that will be exposed to water or heat must be covered with 
either loom or convoluted tubing. 
(See 33-06101, "0", "PROTECTIVE COVERINGS & FASTENERS") . 

. .. ·- "·r·· 

6. Any wiring routed across the vehicle on the engine crossmember or across 
the rear of the engine must be securely clamped and either covered with 
loom or convoluted tubing. 
(See 33-06101, "0", "PROTECTIVE COVERINGS & FASTENERS"). 

7. A~l wiring mu:t be routed so that routinely serviceable components 
(1.e., fuel f1lters, fuel water separators, oil filters, air cleaners 
dip sticks, belt drives) can be readily accessed for adjustment or ' 
element removal without the need to relocate or remove any wiring. 

E-45 A REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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DO NOT install the light tape assemblies in the uoper two positions of 
Tlg~source (shown as flugged positions below). 

The speedo/tach pane 1 cannot be removed 1·1hen tape assemb 1 i es are present. 

E .. SA (1Dn7) 

~NO ~IGHT ASS1 

I 
I \. __ 

SPEEDO/TACH PANEL 

FIBEROPTIC 
LIGHT SOURCE 
SPEC LINE 286 

SPEEOO LOCATION 
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COMPILED ERK SECTION NUMBER SHOP PRACTICE APPRV RJP 
TRACTOR/TRAILER 33-06116 

ISSUE DATE 01/10/79 ELECTRICAL TEST PAGE 
REV DATE 01/25/91 I OF I 

CHG LTR A FREIGHTLINER CORPORATION PA2024-56 PORTLAND OREGON 

THIS PROCEDURE TESTS FOR PROPER CHASSIS WIRING ON TRACTORS. 

ELECTRIC CHECK. 

I . CONNECT TRACTOR/TRILER TESTING DEVICE TO TRACTOR WITH 7-WAY ELECTRIC 
CABLE. 

2. THE FOLLOWING SWITCHES ARE TO BE CHECKED· 

TURN SIGNALS 
TAIL LIGHTS 
STOP LIGHTS 
MARKER LIGHTS 

IN THE CAB OF THE TRACTOR. CHECK EACH ELECTRIC SWITCH (ONE AT A TIME). 
IF A PROBLEM ARISES, CHECK 7-WAY CABLE RECEPTACLE ON THE TRACTOR FOR 
PROPER WIRING. 
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VEHICLE CONTROLS LABELING 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

33-06117 

PG 1 OF 1 

PA2024-59 

Since the labeling of vehicle controls comes under the jurisdiction of 
Federal Motor Vehicle Safety Standards, no deviations from specified 
labeling will be permitted without particular authorization in '«'!'iting 
from Corporate Engineering. In all the below cases, the allowable word, 
symbols or abbreviations are explicitly specified. 
The following controls are included in the above restriction: 

1. Engine Start 
2. Engine Stop Q) . 
3. Hand Throttle 
4. Headlamps and Taillamps@ 
5. Vehicle Hazard Warni\ ~nal @ 
6. Clearance Lamps Q) 3 4 
7. Identification Lamps 1 ~ 
8. Windshield Wiping System 1 @ 
9. Windshield Washing System 1 @ 

CD® 10. Windshield Defrosting and Defogging System 

CD Federal Motor Vehicle Safety Standard //101 also specifies; these controls 
will be illuminated when the headlight switch is activated. The intensity 
of light is to be variable from off to high. 

@ Omitted from the requirement on Freightliner due to its location on the 
· f> steering column. ,, 

B 

Form E-45 A 

(D When the clearance lamps and identification lamps are combined as on 
Freightliners, the labeling is to be as authorized for clearance lamps. 

FHVSS 101.80 requires these controls to have symbols only or words 
and symbols. 

REPORT ERRORS AND CHANGES TO ENGINEERING DEPARTMENT ORIGINAL 
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SHOP PRACTICE SECTION NUMBER 
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SOLDERING ELECTRICAL TERMINALS 1---------i 
PAGE 

FREIGHTLINER CORPORATION 
PORTLAND.· OREGON 

I OF I 

PA2042-72 

REFER TO IMIS·(INTEGRATEO MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION · K09-S0006-0 I I· FOR SOLDERING 
ELECTRICAL TERMINALS. 



COMPILED RJP 
SECTION NUMBER SHOP PRACTICE APPRV ACL 

SOLDERED 33-061 18 
ISSUE DAT E 06/07/85 ELECTRICAL TERMINALS PAGE 

REV DATE 03/08/91 I OF I 

CHG LTR c FREIGHTLINER CORPORATION PA2024-70 PORTLAND. OREGON 

I . ALL TERMINALS WITHOUT CONNECTOR BODIES SHALL BE PROTECTED WITH 
HEAT SHRINK TUBING AS FOLLOWS, 
A. 48-02461-#, TERMINALS LOCATED INTERIOR OF CAB. 
B. 48-25005-#, TERMINALS LOCATED EXTERIOR OF CAB. 

2. LEAD PREPARATION 
A. INSTALLATION STRIP LENGTHS ARE A FUNCTION OF THE WIRE SIZE AND 

THE TYPE OF TERMINAL BEING APPLIED. THEREFORE, STRIP LENGTHS 
WILL DEPEND ON THE TERMINAL MANUFACTURER'S SPECIFICATIONS. 

B. FINGER CONTACT WITH THE WIRE STRANDS MUST BE AVOIDED. IF 
ACCIDENTAL FINGER CONTACT IS MADE. THE WIRE STRANDS MUST BE 
CLEANED WITH AN APPROVED FLUX PRIOR TO FURTHER PROCESSING. 

3. ACCEPTABLE CABLE PREPARATION CONDITIONS. 
A. REFER TO 49-00052, TABLE#I. 

4. FLUX REQUIREMENTS. 
A. ALL FLUXES USED IN THE SOLDERING OR CLEANING OPERATIONS SHALL 

BE AS SPECIFIED ON DRAWING 48-02468. 
5. SOLDER REQUIREMENTS. 

A. ALL SOLDER USED SHALL BE AS SPECIFIED ON DRAWINGS 48-02467 
AND 48-02469. 

6. TERMINAL DIP AND RESISTANCE SOLDERING. 
A. TERMINAL SOLDERING MUST CONFORM WITH REQUIREMENTS SPECIFIED IN 

FREIGHTLINER ENGINEERING STANDARD 49-00052. 
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SHOP PRACTI CF. 
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Approved H F.AnLJ CiHT HI PE r;pm1t1FT, ((HIV. 

Issued \\-L_I-l9 
Revised A FREIGHTUNER CoRPORATION 

Chg Ltr PORTLAND, OREGON 

INSTALLI\TIO'I PROCEflURE 

Hoorl Side Panel (5) 

Hearllioht 
t1ount i no 
Rracket 

A. Hole must be transfer rlrilled to 7/8 inches after installation of 
headli0ht mountino hracket. 

B. Install nror1met from outsirle of hoorl, this Drevents the nromet fro!" 
beino rullerl out when installin0 wire. 

E45A (10/77) 
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Approved SPOTLIGHT INSTALLATION 33-06120 
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Revised '1-12-79 Chg ltrA 
FREIGHTLINER CORPORATION PAGE ) PORn.ANO, OREGON 

1. Cut out template and tape in specified location, or use metal template (U~1C 52L 
or 52R) over template to check for proper fit. 

2. Center punch through template, removP template and drill or punch 1/8" holes 
for self-tapping screws. 

3. ~!ount bracket and rubber gasket in p 1 ace and tighten screws secure 1 y. 

4. Insert drill bushing found in each bracket kit into bracket and tighten 
bracket clamping screw (C). 

5. Using drill bushing as a guide, drill a);;" diameter hole through outer layers 
of vehicle body. KEEP DRILL LEVEL AND IN PROPER ALIGHTMENT! 

6. Loosen bracket clamping screw (C), remove and discard drill bushing and clean 
up burrs around drilled hole. 

7. Tighten friction screw (B). Loosen wedge bo 1t (G) (THt HEDGE tiE ED NOT BE 
RE~10VED) and slide off the handle and housing assembly. 

8. Insert. shaft through bracket until face of head housing and face of bracket 
are touching. The floating bushing on the spotlight shaft must seat itself 
within the counter bored recess in the bracket. Tighten clamping screw (C). 

9. Place on shaft extending inside the vehicle the components of the inside 
bracket kit (UMC 3) - rubber bushing (L), wire clip (K), and locking collar 
(H) in that order. NOTE: Inside bracket kit #3 furnished for trucks 
includes an arm which fits inside special locking collar. Arm must be attache 
to inside of cab or post with self-tapping screw furnished for extra support. 

10. Align wedge in handle to receive shaft and replace handle assembly making 
.certain that the key on the I.D. of the handle housing gear lines up with 
the slot in the end of the inside tube. This can be done by putting a 
slight forward pressure on the handle housing and rotating the plastic 

E·45A (10/77} 
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10. continued 

handle slowly until the key slips into the slot. Do not force or drive 
the handle onto the shaft. This could cause shorting .. With the spotlight 
head upright, grasp the handle housing and rotate allowing the plastic 
handle to turn freely until the handle is in the desired operating 
position. (NOTE: If one of the stops is hit before reaching the desired 
handle position, it will be necessary to loosen the head housing clamp
ing screw (B) and bracket clamping screws (C & D) in order to rotate 
the handle assembly further.) (CAUTION: l~henever head housing screw (B) 
is loosened, care must be taken that the head housing remains fully 
seated on the outer tubing. If allowed to back off, proper pressure 
between switch and shaft contacts might not be made causing overheating 
and/or shorting of spotlight switch.) Slight pressure is required against 
handle assembly to make certain the handle if fully seated and held in 
position until wedge bolt is tightened. 

E·45A (10{77) 
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WIRE SIZING GUIDELINES 

FREIGHTLINER CORPORATION 
PORTLAND,· OREGON 

SECTION NUMBER 
33-06125 

PAGE 
I OF I 

PA2042-72 
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PRESENT PRODUCTION USES 13 POSITIONS OF THE 18 POSITION CIRCUIT BREAKER 
ASSEMBLY, LEAVING FIVE POSITIONS FOR OPTIONAL CIRCUITS. AS OPTIONS ARE 
ADDEO, A CIRCUIT BREAKER OF SUFFICIENT AMPERAGE SHOULD BE ADDED. 
TO ENSURE ADEQUATE CIRCUIT BREAKER PERFORMANCE (I.E., PROTECT THE WIRING), 
THE FOLLOWING GUIDELINES SHOULD BE MET FOR MINIMUM WIRE SIZE(REGARDLESS 
OF WIRE LENGTH) 1 

5 AMP CIRCUIT BREAKER - #16 AWG 
10 AMP CIRCUIT BREAKER - #16 AWG 
15 AMP CIRCUIT BREAKER - #14 AWG 
20 AMP CIRCUIT BREAKER - #12 AWG 
25 AMP CIRCUIT BREAKER - #12 AWG 
30 AMP CIRCUIT BREAKER - flO AWG 

IF THE NUMBER OF OPTIONS EXCEED THE THE ADDITIONAL CIRCUIT BREAKER 
C POSITIONS, "GANGING" OF CIRCUITS IS PERMISSIBLE UP TO A MAXIMUM OF FIVE 

CIRCUITS PROVIDING THAT THE CIRCUIT BREAKER IS OF SUFFICIENT RATING TO 
HANDLE THE COMBINED AMP LOADS OF ALL THE CIRCUITS AND THE WIRE SIZES MEET 
THE ABOVE GUIDELINES. 

B THE CIRCUIT BREAKER AMP RATING DICTATES THE SIZE OF WIRE (FROM THE ABOVE 
GUIDELINES). ALL WIRES DOWNSTREAM FROM THE CIRCUIT BREAKER MUST BE THAT 
SIZE (OR LARGER) NO MATTER HOW SMALL THE CURRENT DRAW OF THE COMPONENT. 

D 
EXCEPTIONS 1 

A) 16 GAUGE WIRE CAN BE USED DOWNSTREAM OF THE RELAY COILS 
AND THE ELECTRONIC RHEOSTAT. 

B) 14 GAUGE WIRE CAN BE USED DOWNSTREAM OF THE 
TURN SIGNAL FLASHER. 

THE MAXIMUM ALLOWABLE LENGTH FOR A GIVEN WIRE SIZE AT ITS MAXIMUM AMPERAGE 
(FROM THE ABOVE GUIDELINES) IS 25 FEET, BEFORE A VOLTAGE DROP OF 1/2 VOLT 
IS REACHED ( 12 VOLT SYSTEM) . 

E CIRCUIT BREAKER LOCATION ALONG THE BUS BAR SHOULD HAVE THE HIGHER RATED 
BREAKERS(20 AMPS AND UP) INTERSPERSED BETWEEN LOWER RATED BREAKERS(I5 AMPS 
AND LESS). LOWER RATED BREAKERS CAN BE LOCATED WITHOUT RESTRICTION. 
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MANY ELECTRICAL COMPONENTS ARE MOUNTED OUTSIDE THE CAB IN AREAS THAT ARE SUBJECTED 
TO HARSH WEATHER AND/OR ROAD SPRAY. SOME OF THESE COMPONENTS ALSO HAVE EXPOSED 
METAL ELECTRICAL TERMINALS WHICH RESULT IN THE CORROSION OF THE CONNECTION. 

USE DIELECTRIC SPRAY SEALANT ON ALL EXPOSED ELECTRICAL TERMINALS AND USE DIELECTRIC 
GREASE ON ALL COVERED TERMINALS. 

COMPONENTS THAT REQUIRE PROTECTION SHALL INCLUDE BUT NOT BE LIMITED TO THE 
FOLLOWING, 

METHOD OF PROTECTION 

48-02439-000 PUMPABLE 
DIELECTRIC GREASE 

RED ENAMEL DIELECTRIC SPRAY 
(MMMI602 IVI-SPRAY SEALER, 
RED ELECTRIC GRADE) 
(SPRAY-ON B-6-665) 

COMPONENT 

TAIL LAMP JUNCTION BOX 
(EXCEPT SEALED METRI-PACK CONNECTORS) 

HOOD HARNESS JUNCTION BOX 
SPEEDO MAG PICK-UP BOOT 
TACH MAG PICK-UP BOOT 
RECEIVER-DRYER LOW PRESSURE SWITCH BOOT 
7-WAY RECEPTACLE BOOT 
ENGINE HEATER RECEPTACLE BOOT 
HOOD HEADLAMP/MARKERLAMP CONNECTION 
ELECTRIC HORN 
ENGINE BRAKE SOLENOIDS & HEAD 
ENGINE BRAKE THROTTLE SWITCH 
ENGINE/CHASSIS BULKHEAD CONNECTORS Li). 
BATTERY TERMINALS m 
FUEL TANK SENDING UNIT 
BACK-UP LIGHT SWITCH 
KYSDR ALARM, FAN AND MULTI STATS 
STARTER 
ALTERNATOR 
MAGNETIC SWITCH 
SERIES-PARALLEL SWITCH 
WATER TEMPERATURE SENDING UNIT 
HIGH WATER TEMPERATURE SWITCH 
LOW OIL PRESSURE SWITCH 
OIL TEMPERATURE SENDING UNITS 

(ENGINE, TRANSMISSION & AXLES) 
ELECTRIC WIPER MOTORS 
ELECTRIC WASHER PUMP 
WIPER DELAYED SOLENOID 
ENGINE FAN SOLENOID 
LICENSE PLATE LAMP (INDIVIDUAL) 
CAB & SLEEPER GROUND WIRES 
STARTER GROUND CABLE 
BOLT & STUD GROUND CONNECTIONS 

(OUTSIDE THE CAB) 
CUT-OFF SWITCH CONNECTIONS 

PACK THE NON-WIRE INSERTION SIDE OF ENGINE/CHASSIS HARNESS BULKHEAD CONNECTORS 
(WHEN FIREWALL MOUNTED). THE GREASE MUST VISIBLY EXUDE OUT WIRE INSERTION SIDE. 
COMPLETELY ENCAPSULATING ALL TERMINALS TO PREVENT MOISTURE CONTAMINATION. 

APPLY LIBERALLY TO BATTERY TERMINAL PADS, THEN INSTALL INTER-CONNECTORS. 
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WELD STUDS SHALL BE APPLIED USING AUTOMATICALLY TIMED STUD WELDING 
EQUIPMENT, CONNECTED TO A SUITABLE SOURCE OF DIRECT CURRENT 
STRAIGHT POLARITY POWER. -----
WARNING: 
IF TWO OR MORE STUD WELDING GUNS ARE TO BE OPERATED FROM THE SAME 
POWER SOURCE, THEY MUST BE INTERLOCKED SO THAT ONLY ONE GUN CAN 
OPERATE AT A TIME. 

GROUNDING: 
THE STUD WELDER SHALL BE GROUNDED TO THE RAIL OF WHICH THE WELDING 
IS TO TA1 1E PLACE. A TAPERED BULL PIN SHALL BE DRILLED AND TAPPED, 
AND SECURELY FASTENED TO THE GROUND CABLE IN PLACE OF A C-CLAMP. 
THE PIN SHALL BE ATTACHED TO THE RAIL BY TAPPING IT INTO A PRE
PUNCHED HOLE IN THE RAIL. THE PIN SHALL REMAIN RIGID IN THE HOLE 
DURING THE WEDING OPERATION. THE TAPERED BULL PIN TESTED AT THE 
M.E. SHOP IS A "KLEIN 3256" BROAD HEAD BULL PIN WITH 1/4" TO 
1-1/16" X 10" TAPER. 

NOTE: 
THE USE OF THE BULL PIN FOR GROUNDING REQUIRES THAT THE WELD 
OPERATION BE SET UP AS FAR UP LINE AS POSSIBLE TO ASSURE AN OPEN 
HOLE IN THE RAIL WILL BE AVAILABLE. 

BULL PIN 

(•) • 

__ , __ 
WELDER GROUND CABLE 

WELDING PREPARATION: 
A CENTER PUNCH MARK WILL BE PROVIDED BY THE BEATTY AT EACH WELD 
STUD, LOCATION. IF THE PUNCH MARK CANNOT BE LOCATED OR IS INHIBITED 
BY RUST, PAINT, GREASE OR OTHER CONTAMINATES, A I" DIAMETER AREA 
MUST BE CLEANED TO BARE METAL. 
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WELDERS AT EACH PLANT ARE EQUIPPED WITH #I GAUGE GROUND CABLE AND 
C-CLAMP. THE C-CLAMP IS TO BE REPLACED WITH A TAPERED BULL PIN 
AS DESCRIBED IN THE GROUNDING SECTION. 
IN NO CASE SHALL THE TOTAL LENGTH OF WELD AND GROUND CABLE EXCEED 
I 10FT. IN NO CASE SHOULD AN ALTERNATE CABLE OF SMALLER GAUGE WIRE 
BE USED. FOR FURTHER INFORMATION ON THE WELDING UNIT, REFER TO 
THE "TRW NELSON INSTRUCTION/MAINTENANCE MANUAL". 

THE CHART ON THE FRONT OF THE WELDER IS A REFERNCE STARTING POINT 
FOR A STUD WELD ON A HORIZONTAL PLATE. WHEN WELDING TO A VERTICAL 
PLATE THE TIME IS GENERALLY SHORTER AND THE CURRENT SLIGHTLY HIGHER. 

FOLLOWING IS A LIST OF WELDERS BEING USED AT EACH PLANT, AND THE 
SETTINGS WHICH EACH OF THE WELDERS HAVE BEEN FOUND TO PRODUCE AN 
ACCEPTABLE WELD. AGAIN THESE ARE TO BE STARTING POINTS AND EACH 
UNIT MAY HAVE TO BE ADJUSTED PERIODICALLY DUE TO VARIATIONS IN 
SHOP POWER, GUN CONDITION, ETC. 

LOCATION WELDER WELD-BASE TIME CURRENT 

M.E. SHOP TRW NELSON 7/16"DIA .53 SEC. 750 AMPS 
SER.4800 MODEL 100 

MT. HOLLY TRW NELSON 7/16" DIA. .33 SEC. 700 AMPS 
SER.4800 MODEL 100 

ST. THOMAS TRW NELSON 7/16" DIA. .53 SEC. 750 AMPS 
SER.4800 MODEL 100 

PORTLAND TRW NELSON 7/16" DIA. .38 SEC. 750 AMPS 
SER.4800 MODEL 100 

CLEVELAND TRW NELSON 7/16" DIA. .40 SEC. 550 AMPS 
SER.5000 MODEL 200 

ONCE THE OPTIMUM SETTINGS ARE DETERMINED FOR EACH MACHINE, USING 
A 7/16" WELD STUD, THE VALUES FOR TIME AND CURRENT WILL BE 
DISPLAYED ON THE WELDER AT EACH PLANT 
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THE FOOT OF THE GUN MUST BE SET SO THE WELD STUD IS CENTERED IN THE 
FERRULE. THE LEGS MUST BE ADJUSTED SO THE WELD STUD EXTENDS 1/8" 
TO 3/16" BEYOND THE END OF THE FERRULE. 

r-

)t===+~\=Q:qi 
1 

J t-----1 /8" TO 3/ 16" 

WELDING: 
FERRULES SHALL BE KEPT DRY BEFORE AND DURING USE. WHILE IN 
OPERATION, THE WELDING GUN SHALL BE HELD PERPENDICULAR TO THE 
RAIL WEB, AND WITHOUT MOVEMENT RELATIVE TO THE RAIL, UNTIL ALL 
WELD METAL HAS SOLIDIFIED. 

INSPECTION: 
FOLLOWING EACH WELD, THE FERRULE SHALL BE REMOVED AND EACH WELD 
VISUALLY INSPECTED. THERE SHALL BE A SMOOTH, FULL, AND UNIFORM 
FILLET AROUND THE CIRCUMFERENCE OF THE WELD STUD. DUE TO GRAVITY, 
AN EXCESS OF MATERIAL MAY BE PRESENT ON THE LOWER SIDE OF THE STUD. 
THIS IS NORMAL FOR A VERTICAL WELD AND IS ACCEPTABLE. 
ANY STUD WITH A WELD OF QUESTIONABLE QUALITY DUE TO EXCESS 
EXPULSION, SPLATTER. OR POROSITY, CREATING A NON-UNIFORM FILLET 
WELD, MUST BE REMOVED FROM THE RAIL AND REPLACED. 
IF A WELD IS CHARACTERIZED AS ACCEPTABLE. WITH THE EXCEPTION OF A 
MINOR BREAK IN THE FILLET, A CRACK, OR A VOID, IT MAY BE TOUCHED UP 
AS DESCRIBED IN THE REPAIR SECTION. 
IN THE CASE OF ANY QUESTIONABLE WELD THAT HAS BEEN REPLACED OR 
REPAIRED. THE WELDING EQUIPMENT SHOULD BE CHECKED AND ADJUSTED AS 
NECESSARY TO PROVIDE AN IMPROVED, ACCEPTABLE WELD. 
A SERIES OF PHOTOGRAPHS, SUPPLIED BY MANUFACTURING, SHALL BE 
AVAILABLE NEAR THE GROUND STUD WELDING OPERATION AT EACH LOCATION. 
THESE PHOTOS ARE A GUIDE TO ILLUSTRATE CHARACTERISTICS OF ACCEPT
ABLE AND NON-ACCEPTABLE WELDS. ALSO SEE PAGE 4 FOR WELD PROFILES. 

REPAIR PROCEDURE: 
IF A WELD IS INSPECTED AND IS ACCEPTABLE EXCEPT FOR A MINOR BREAK 
OR VOID IN THE FILLET IT MAY BE REPAIRED BY STICK WELDING, 
FOLLOWED AGAIN BY INSPECTION. IF THE REPAIR PROCESS DOES NOT BRING 
THE WELD UP TO ACCEPTABLE STANDARDS, THE STUD MUST BE REMOVED 
AND A NEW STUD APPLIED. 
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OPERATOR TESTING: 

I. AT INITIAL SETUP OR FOLLOWING EQUIPMENT REPAIR: 

DESTRUCTIVE TESTING AS DESCRIBED BELOW WILL BE PERFORMED TO OBTAIN 
OPTIMUM MACHINE SETTINGS. 

2 DAILY AT BEGINNING OF EACH SHIFT: 

AT THE BEGINNING OF EACH SHIFT A MINIMUM OF ONE STUD WILL BE 
WELDED TO A TEST RAIL AND DESTRUCTIVLY TESTED AS DESCRIBED BELOW. 
(NOTE; THE TEST RAIL IS TO BE POSITIONED WITH THE WEB IN A 
VERTICAL POSITION.) 

DESTRUCTIVE TESTING SHALL BE PERFOMED ON A SAMPLE PIECE OF FRAME 
RAIL AT EACH PLANT. THE RAIL SHALL BE POSITIONED WITH THE WEB 
VERTICAL, TO REPRESENT A PRODUCTION WELD PROCESS. A BEND TEST WILL 
CONSIST OF WELDING A STUD TO THE RAIL, PERFORMING A VISUAL CHECK, 
AND STRIKING THE STUD ON THE COLLAR UNTIL THE STUD IS BENT 
APPROXIMATELY 45 DEGREES FROM ORIGINAL POSITION. THE WELD SHALL 
REMAIN INTACT, WITH NO VISUAL SEPARATION FROM THE RAIL. 
AT INITIAL EQUIPMENT SET UP, A MINIMUN OF 15 WELD STUDS SHALL BE 
TESTED TO ASSURE OPTIMUM SETTINGS AND CONSISTENT WELDS. 
FOLLOWING INITIAL SET UP THE DESTRUCTIVE TEST IS TO BE PERFORMED 
DAILY AT THE BEGINNING OF EACH SHIFT USING AS MANY WELD STUDS AS 
NECESSARY TO PROOF THE EQUIPMENT AND OPERATION. 

WELD STUD PROFILES 

PARTIAL FILLET HOT WELD-UNDERCUT 
REPAIR BY STICK BACK FILL BY STICK 

NORMAL COLD WELD 
FULL FILLET REMOVE AND REPLACE 

f1 il .U. 
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A. Wagner Computer Mounting 0 BSol.. fiiTG" - S 1-fi:t•Ni!.; '· . •' t~~~:-;.~-~~~-

B. 

l· When mounted in frame rail, valve terminal is to ·t.e ttp~ ··. 

2. When mounted in rear crossmember, valve terminal is to be inboard on 
RH side and outboard on LH side. 

COMPONENT IDENTIFICATION 

Computer modules, failure warning modules '& CRP relays (ROCKWELL ONLY) are to 
be serial numbered as shown on 006-11685. Duplicate decals to be placed on 
form QC-56. · 

0 c .. 
. . . 

COMPUTER MOUNTING BRACKET 

Mount bracket to computer as shown above & torque Nylock nut to 25-35 inch
pounds. 
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The following wiring diagrams are to be used for FMVSS #121 anti-lock 
systems. 

MFR VEHICLE GROUND DIAGRAM NUMBER 

(WAG) Wagner Pos-Neg D06-11480 
(I~AG) Haqner Pos-Ne~ 006-12259 ( 71 p 1 us 

(KH) Kelsey-Hayes Neg D06-11481 

(KH) Kelsey-Hayes Pos D06-11499 

(ROK) Rockwell ~~g D06-11693 

(ROK) Rockwell Pos D06-11694 

Form E-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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HALF CAB 
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. ' 

'MAliN 
'ilAlRNESS 

-------·-

• 

•DlLMMER SWITCH 

.-· --1. The main cab harness runs from the dash~ &~ to: 

2. 

s 
"' 1-o 

"' 3 • ., 
"' .., 
"' ., "' .... 
> ., 
"' 

r!) 

a. Junction boxes q,, by way of the tunnel hat section@. 
b. Tunnel area and left frame rail area l:hru forward section of tunnel@. 
c. Dimmer switch®. where it splices to the headlight harness(£). 

The roof harness runs from dash switches to the cab roof through the right 
hand windshield post {E.\ and, the roof brace througb~ to the roof marker 
lamps. A branch~ at the right forward roof corner goes back to the dome 
lamp (D. in the middle of the cab ceiling. 

.. ~. • '!·- ·. ' 

' The headlamp harness ®, runs from a splice with the ''main harness at the 
dimmer switch®, along the bumper to each of the head lamps, then up the 
mirror mast at the front right hand corner to the right turn signal lamp 
®, and marker lamp ®. -
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18-1 

GROUP & TOP! c NO ·I DESCRIPTION 

-·----------~---------------------------------·-----

33-07103 
33-07104 
33-07105 

N 33-07106 
33-07107 
33-07108 
33-07lU9 

33 .. 07111 
33-07112 

33-07114 

33-07115 

-~,LUBRICATION 
ALLISON TRANSMISSION INSTALLATION 

. SUPPORT INSTALLATION, TRANSMISSION 
' 

I 
SPICER TRi\NSMISS!ON, BRACKET I\TTACHi'1ENT 

, TRANSMISSION INSTALLATION, GENERAL 
TRANSFER CASE i•IOUIHJ:~G 
TORQUING OF SCREW FASTENERS 

RETARDER CONTROL, ALLISON MT 
END YOKE TORQUE VALUE 

I SPEEOOIJETER DRIVE INSTALLATION MECHANICAL 

/SPEEDOMETER PICK UP INST. ELECTRICAL- SEE 33-22105 
SHIFT JOINT ASSEMBLY 

~------------+'~fSUUTING OF FLEXIBLE LINES 

I FOR 

EAC-828 REPORT ERRORS & CHI\NGES TO CORPORATE ENGifJEERING 
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-S0007-00 I· FOR TRANSMISSION 
LUBRICATION, 
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TRANSMISSION LUBRICATION 
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NO 

33-07103 

P*A078-18 

Correct oil fill for transmissions brings the oil level up to the lower edge 
of the filler opening. CAUTION: Do not consider adequate fill because the 
oil surface can be reached with a finger. 

Also, guard against overfilling--too much oil can cause excessive heat and 
leakage. 

2. LUBRICATION TYPE & QUANTITY 

E Lubricate Main & Auxiliary Transmission. Transfer Case ~r 
VEHICLE LUBRICATION CHART (Form E-47, latest revision), 33-00102. 

r 

Form E-4l! REPORT ERRORS & CHANGES TO ENGINEERING 
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION·· K09-S0007-002FOR ALLISON 
TRANSMISSION·INSTALLATION. 

I 
I 
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A. DIPSTICK MARKING 

33-07104 

PG 1 OF 4 

PA2006-61 

1. Mark·the transmission dipstick by using one of the following 
methods. 

a. Hold the dipstick against outside of the tube in the same 
position as it would be if pressed firmly in the tube. 
Project Horizontally, with a level or square, from the oil 
pan split line to the dipstick tube and mark the split line 
on dipstick. 

b. Check the data on the print, select the dipstick, and take it 
to the measuring table. Place the dipstick in the locating 
fixture which measures from the seal. 

OIL PAN 
SPLIT LINE 

OIL PAN 

OIL FILL TUBE 

MARK SPLIT LINE 
ON DIPSTICK 

FILL TUBE ADAPTER HOLE 

2 .. Mark the dipstick as shown on page 2. Lettering to be depressed 
block type .005-.010" (.13-.25 mm) deep .125-.187" (3.18-4.75 mm) 
high. 
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A. DIPSTICK MARKING {CONT'D) 

a. MT 643!653!644 

COLD IGI' 
CHECK IN NEUTRAL@ IDLE- USE DEXRON OIL~ tmr IIIII 

ll==,-7·7" TRAilS. OIL PAll SPLIT 

.10 Llll£ 

b. MT 654 CR 

COLD IGI' 
1-- CHECK IN NEUTRAL @ IDLE - USE DEXRON II OIL j Rill Rill 

Ut: L.7s-
75_ 

~S. OIL PAll SPLIT 
Llll£ 

I \ 

c. HT 700 

c COLD HOT 
) 

Rill , RUII CHECK IN NEUTRAL @ IDLE - USE DEXRON II IN CL{B)Ti~ 

I I z.so 
3.50 4.75 TRAilS. OIL PAll 

SPLIT Lllll 

d. CL(B} T SERIES 

c cou HOT CHECK IN NEUTRAL @ IDLE - USE C-3 OIL ~ IIIII IIIII 

I I - 2.110 
J.SO 4.75 TRAilS. OIL PAll 

SPLIT Lllll 

. 

) 

) 

\ 
I 
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B. MOUNTING TO ENGINE 

1. Lubricate the center pilot boss with molybdenum disulphide grease. 

2. Align one of the 13 bolt holes in the flex plate with the access 
opening in the front of the engine flywheel housing. Install a 
headless 1/2-20 guide bolt in a corresponding hole in the 
transmission flywheel (torque converter). 

3. Push the transmission toward the engine while guiding the pilot 
boss on the flywheel into the flex plate hub, and the guide bolt 
into one of the holes in the flex plate. The transmission should 
seat squarely against the engine flywheel housing without force. 
If interference is encountered, move the transmission away from the 
engine and investigate the cause. 

4. Install the 7/16 bolts that attach the flywheel housing to the 
transmission housing finger tight. The converter housing must be 
flush against the engine flywheel housing before tightening any 
bolts. Do not use the bolts to seat the housing. Tighten bolts 
in accordance with 33-07107 

NOTE: Bolts going into an aluminum flywheel housing must have at 
least 7/8" thread engagement. 

5. Remove the guide bolt through the access opening in the engine 
flywheel housing and replace it with a 1/2-20 x 1 inch self 
locking bolt. While rotating the engine, install the flex plate 
to transmission flywheel bolts finger tight. Do not tighten any 
flywheel bolts until all of the bolts have been installed finger 
tight. When all bolts are in place, tighten them to 96-115 ft/lbs. 

6. Install the flywheel housing access cover. 

C. ESTABLISHING OPERATION FLUID LEVEL 

Before adding oil, be sure fill tube is free of dirt and grinding dust. 

Always verify that the oil level is correct before putting the 
transmission under load. 
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c. ESTABLISHING OPERATION FLUID LEVEL (CONT'D} 

1. Before starting the engine, fill transmission in accordance with 
the "Initial Oil Fill Quantities Table" in Section "D". 

2. Crank engine in neutral. 

3. Run for approximately 1 minute to fill converter and cooler, shut 
engine off. 

4. Clean the exposed part of the dipstick and the area immediately 
around it before removing the dipstick. 

5. Add fluid to •coLO RuN• on dipstick. 

6. (With the vehicle on a level surface} Start the engine and run it 
at a fast idle until normal operation temperature (160 degrees 
Fahrenheit, minimum} is attained. 

7. Move the selector control through each selector position to fill 
all clutches. 

8. Check fluid level with transmission in neutral and engine running 
at idle. Add or drain as required to put level at •HoT RUN• point. 

9. Do not over fill. 

D. INITIAL OIL FILL QUANTITIES 

The initial fill quantities listed below include one (1} gallon for 
hoses, filter and cooler. Caution, always verify the oil level is 
correct before putting the transmission under load. 

NON-RETARDER EQUIPPED MODELS 

SERIES OIL PAN QUANTITY 
(GAL} 

MT ALL 5.5 
STAMPED STEEL 8.5 

6" OR 7" PAN DEPTH 
HT CAST IRON 11.75 

8" PAN DEPTH 
ALUMINUM 9.5 

4.5" PAN DEPTH 
OUTPUT RETARDER EQUIPPED MODELS 

Add 1/2 gallon to each of the above figures. 



COMPILED MCINTOSH 

APPRV BRISTOW 

ISSUEDATE 10/29/73 

REV DATE 07/29/96 

CHG LTR B 

SHOP PRACTICE 
SUPPORT INSTALLATION 

TRANSMISSION 

FREIGHTLINER CORPORATION 
PORTLAND . · OREGON 

SECTION NUMBER 
33-07105 

PAGE 
I OF I 

PA2042-72 
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SHOP PRACTICE 
SUPPORT INSTALLATION, TRANSMISSION 

Issued 

Revised 
10-29-7 3 Chg 
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SPRING SUPPORT 

A FREIGHTLINER 
PORTLAND 

Install the transmission support 
spring so that, as finally instal
led, the spring will be deflected 
0.50 + .19 inches from its free 
arched position. This means that 
deflected height of the spring as 
installed will be 1.25 + .19 inches. -
(See sketch). 

;i\ SPICER SST TRANSMISSIONS 

CORPORATION 
OREGON 

~07- 9485 

' 

33-07105 

P*A078-l8 

These transmissions are shipped with 2.00 inch long nylon patch capscrews 
installed in the rear mounting holes. These capscrews are to be used in 
the installation of the support spring described above. 

Form E-45 A 
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When attaching a bracket to the shift bar housing cover, use only the existing 
bolts. At the left from and right rear of the housing thre are blind threaded 
holes. These are not to be used for attaching brackets. These are only to be 
used to remove the cover for service. Use of these with the attaching bolts in 
place may result in a cracked cover. 
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TRANSMISSION TO ENGINE MOUNTING 

I, SCOPE, 

TRANSMISSION TO ENGINE MOUNTING COVERS RECOMMENDED PRACTICE FOR INSTALLING 
THE FASTENERS ATTACHING THE TRANSMISSION/CLUTCH ASSEMBLY TO THE ENGINE 
ASSEMBLY AT THE FLYWHEEL HOUSING . 

..-G}_ 

4 ~ ·6 I 

-J... 
J 

- -

I ' " 'L ~ 

FLYWHEEL HOUSING 

2. FASTENER USAGE 

9 
-.J 

fl 
~ ~ 
-~~ 'I 

-"' -E---.rJ% 
~ .......... 
.I 

7 

~ lctr 
i I 

12 CAPSCREWS REQUIRED 
FOR SAE#I AND SAE#2 
FLYWHEEL HOUSING 

CLUTCH HOUSING 

GRADE 8 CAPSCREWS CALLED OUT IN MODULES 340 OR 342 SHALL BE A MINIMUM OF I 1/2 
INCHES LONG. LONGER CAPSCREWS MUST BE USED WHEN BRACKETS OR A BRAKESAVER IS 
INSTALLED. 

A HARDENED WASHER, AS SPECIFIED, SHALL BE INSTALLED UNDER THE HEADS WHEN 
CAPSCREWS WITH PATCH-LOK ARE SPECIFIED (WITH IRON OR ALUMINUM CL HOUSINGS). 

A SPLIT RING LOCKWASHER SHOULD BE USED WHEN A STANDARD(NON-LOCKING) CAPSCREW 
IS SPECIFIED (IRON CL HOUSINGS). 
A STAR LOCKWASHER SHOULD BE USED WHEN A STANDARD(NON-LOCKING) CAPSCREW IS 
SPECIFIED (ALUMINUM CL HOUSINGS). 

3. FASTENER INSTALLATION 

WITH PILOT PROPERLY ENGAGED, AND HOUSING FLANGES CLOSE TO PROPER POSITION 
SO THAT CAPSCREWS CAN BE READILY STARTED WITH FINGERS ONLY, INSERT THE 
CAPSCREWS WITH PROPER WASHER UNDER THE HEAD. USING A CRISS-CROSS ALTERNATE 
PATTERN, TIGHTEN SCREWS TO 20 FT.LB. TORQUE. WHEN THIS PRELIMINARY TORQUING 
IS COMPLETED, RETORQUE IN SIMILAR ALTERNATING PATTERN TO A FINAL VALUE OF 
35-45 FT.LB. 
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CASE MOUNTING PROCEDURE. 
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TRANSFER CASE MOUNTING 
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FRONT MOUNT INSTALLATION 

BEFORE INSTALLATION 

33-07108 

P*A078-l8 

AFTER INSTALLATION 

RUBBER 
BUSHING ---1 

PROCEDIJRE: 

PRESS RI\M 

FLAT 
WASHER 

"B" NOT TO 
EXCEED "A" 

1. Lubricate bushing lightly with rubber lubricant or water. (Do not 
use grease or oil). 

2. Position rubber bushing with the large end upward. 

3. Insert bolt (or assembly fixture, if used) through the tubular metal 
spine. The bolt should not extend beyond the lower end of the spine 
more than a length equal to the outside diameter of the spine. 
(See sketch.) 

4. Apply sufficient pressure to seat the mounting in the socket. 

5. \;lith bolt in place, install flat washer and prevailinq torque locknut 
and tighten (to approx. 13~-145 FT/LB torque for a 5/8-18 UNC Grade 5 
Bolt), seating the washer firmly against the spine. The rebound 
shoulder is formed automatically as the washer approaches its seat. 

Form E-45 A 
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RETARDER CONTROL 

ALLISON MT-SERIES TRANSMISSIO~ 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

33-07111 

P*A078-18 

The pedal controlling the retarder action of the Allison Transmission is to 
be painted Red. Clean as required, then paint entire WM471A foot valve 
assembly with Dupont Dulux Red #93-26550H. 

2. INSTRUCTION LABEL 

The retarder operating instruction label is placed on the cab wall to the 
right of the driver just below the shift box. On upholstered tunnels first 
mount the label on an aluminum plate, then attach this to the cab wall . 

Form E-45 A REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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END YOKE TORQUE VALUES 

Transmission Torque 

Allison 600-800 Ft. Lb. 
Fuller 450-500 Ft. Lb. 
Spicer 550-600 Ft. Lb. 

Form E-45 A 
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SPEEDOMETER DRIVE INSTALLATION 

MECHANICAL 

7 ·'Zo ·f3 4- Cht Ltr B 

33-07114 

P*A078-38 

The speedometer drive is to be located in the left hand section of the drive 
housing. Should right hand (drive) be require~ee 12. 

2. CONVENTIONAL 

The speedometer drive is to be located in the rlghj hand section of the 
drive housing. The drive housing is to be unbo te , rotated to proper 
position and rebolted. 

3. MECHANICAL SPEEDOMETER 0-RING SEAL INSTALLATION 

Fuller transmission requires an 0-ring for the mechanical speedometer 
sleeve (SW/gOll) to prevent oil seepage from around the thread. 

Transfer the 0-ring from the Fuller plug (FUL/20226) to the sleeve . 

. 
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E-45A (10/77) 
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PRACTICE NO. 

33-09101 
33-09102 
33-09109 

NJR 33-09100 
SHOP PRACTICE 

DRIVESHAFT, CON'l'ENTS 
06/27/67 

07/21/88 ChgUr CF~~~TION P*A078-38 

DESCRIPTION 

DRIVESHAFT INSTALLATION 
LUBRICATION, DRIVESHAFT 
FASTENERS, DRIVESHAFT 

' .. 
. .. 

. 
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REFER TO IMIS · (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK ·INSTRUCTION ·· K09-S0009-00 I· FOR DRIVE SHAFT 
BEARING INSTALLATION. 
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COMPILED HJR SECTION NUMBER SHOP PRACTICE APPRV GHA 
INSTALLATION 33-09101 

ISSUE DATE 12/14/87 
ORIVESHAFT BEARINGS PAGE 

REV DATE 06/14/94 I OF I 
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I . GENERAL PROCEDURE 

1.1 BEARING INSTALLATION, DRIVESHAFT 

1.1.1 REMOVE ALL RUST AND DIRT FROM YOKE BEARING SADDLES. 

1.1.2 DO NOT REASSEMBLE BEARING CUP ASSEMBLY IF NEEDLE BEARINGS ARE REMOVED. 

HALF ROUND/EASY SERVICE 
BEARING CUP 

0 Y:'l 

1.2 INSTALLATION OF HALF ROUND/EASY SERVICE YOKE BEARINGS 

1.2.1 HALF ROUND/EASY SERVICE BEARING CUPS ARE WIRED TO U-JOINT ANO SHOULD NOT 
BE REMOVED DURING ASSEMBLY OF DRIVE SHAFT ON VEHICLE. 

1.2.2 00 NOT LUBRICATE THE BEARING SADDLES OF THE TRANSMISSION OR AXLE 
YOKES WITH ANTI-SEIZE COMPOUND OR CHASSIS GREASE. 

1.2.3 SEAT BEARING INTO YOKE SADDLE BY TAPPING LIGHTLY. 

1.2.3.1 DO NOT USE STRAPS TO SEAT BEARING IN YOKE SADDLE. 

FULL ROUND 
BEARING CUP 

(r-----1~ 
@ 

\ Vi 
'------4. 0 

1.3 INSTALLATION OF FULL ROUND YOKE BEARINGS 

1.3.1 WHEN THE BEARING CUP IS REMOVED FOR DRIVELINE INSTALLATION, INSURE 
THAT GREASE IS PRESENT IN THE BEARING PACKAGE. 

1.3.2 TAP THE BEARING CUPS IN WITH A LEATHER OR RUBBER MALLET. 

1.3.2. I IF BEARINGS WILL NOT GO IN, CHECK FOR DIRT, FALLEN ROLLER. OR FOR 
IMPROPER ALIGNMENT. 
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LUBRICATION 

A. SPICER 'UNIVEllSAL JOINTS 

33-0910.2 

(a) Lubricate per v;::RIC".i.oE LUBlllCATiil.'q CBA!lT (Form E-4 7 • latest revision) 
llef. 33--00102. . 

(b) At lube fitting in hub of journal 
cross, apply lube gun to add lubri
cant until it appears at all four 
bearing aeals. (Spicer seals are 
designed to relieve. ) •"""'--of 

(c) lf all the seals do not "pop" when 
being lubed, move the drive shaft 
laterally in all four directions, 
or push on the drive shaft in the 
direction opposite to the journal 
cross seal not relieving wh:l.le lube 
gun pressure is being applied. 
(An increase in pressure may also 
be necessary.) 

(d) If seal still fails to relieve, 
disassemble, correct as necessary, 
reassemble and again apply lube gun 
until all four seals relieve. 

B. SPICER SLIDING SPLINE SECTIONS 

II 

(a) 

(b) 

Lubriclll:e per V.:HlCLE LUBlUCATlON CHART 
llef. 33-00102. 

(Form E-47, latest revision), 

(c) 

Apply grease gun pressure to lube 
fitting until lubricant appears at 
pressure relief hole in welch plug 
at sleeve yoke and of apl:l.ne. 

Cover relief hole with finger and 
continue to apply pressure until 
grease appears at sleeve yoke 
seal. This will insure complete 
lubrication of apl:l.ne. 

Note: Spline lubrication should be done after 
driveline is installed 1n vehicle, otherwise 
1t may be difficult to collapse slip joint 
during installation. 

llEPORT ERllORS & CRA.."GES TO ENGINEERlN G DEPT. / 
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FLANGE BOLTS SHOULD BE ALLOY STEEL EQUIVALENT TO S.A.E. GRADE 8 BOLTS. THE 
NUTS SHOULD BE TORQUED TO THE FOLLOWING SPECIFICATIONS, 

5/16-24 UNF 
3/8-24 UNF 
7/16-20 UNF 
1/2-20 UNF 

22-26 FT/LBS. 
40-48 FT/LBS. 
63-75 FT/LBS. 
97-1 16 FT /LBS. 

BEARING CAP AND RETAINING STRAP SCREWS 
BEARING CAP AND RETAINING STRAP SCREWS ARE OF ALLOY STEEL MEETING S.A.E. GRADE 8 
SPECIFICATIONS. EXCESSIVE TORQUES SHOULD BE AVOIDED ON THESE SCREWS DUE TO THE 
EXTREME LOAD OCCURRING AT HIGH SPEED ROTATION. A SCREW FAILURE AT ANY OF THESE 
POINTS MAY RESULT IN COMPLETE FAILURE OF THE DRIVE SHAFT. LOCK PLATES ARE NOT 
REQUIRED. 

BEARING CAP 

SCREWS WITH PATCH LOCK FOR "WITH OUT LOCK PLATE" AND STANDARD SCREWS FOR "WITH 
LOCK PLATE" FOR "ROCKWELL" AND "DANA" FULL ROUND APPLICATION SHOULD BE TORQUED 
TO THE FOLLOWING SPECIFICATIONS, 

5/16-24 UNF 26-35 FT/LBS. 
3/8-24 UNF 38-48 FT/LBS. 

BEARING RETAINING STRAP 

THESE SCREWS ARE USED WITH "ROCKWELL EASY SERVICE" AND "DANA HALF ROUND" AND 
SHOULD BE TORQUED TO THE FOLLOWING SPECIFICATIONS, 

3/8-24 UNF 45-60 FT/LBS. 
1/2-20 UNF 115-135 FT/LBS. 

U-BOLT NUTS 
ON SMALLER SIZE UNIVERSAL JOINTS, U-BOLT STYLE AND YOKE ARE USED. THIS 
CONSTRUCTION ALLOWS EASIER ASSEMBLY WHERE THE SMALLER SIZE BEARINGS PERMIT 
THEIR USE. THE BEARING RACE IS SEATED IN A HALF ROUND HOLE AND UNDER LOCATING 
EARS. THE U-BOLTS ARE ASSEMBLED OVER THE BEARING RACES TO RETAIN THEM IN THE 
END YOKES. SPRING LOCKWASHERS AND NUTS SHOULD BE USED WITH THESE U-BOLTS AT 
ASSEMBLY. THEY SHOULD BE TORQUED TO THE FOLLOWING SPECIFICATIONS, 

5/16-24 UNF 
3/8-24 UNF 
7/16-20 UNF 

14-17 FT/LBS. 
20-24 FT/LBS. 
32-37 FT/LBS. 

THESE TORQUE SPECIFICATIONS ARE SOMEWHAT LIGHTER THAN NORMALLY USED WITH 
THESE THREAD SIZES; HOWEVER, THE LOWER TORQUES ARE REQUIRED TO PREVENT 
BEARING RACE DISTORTION. 
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PRACTICE NO. 

33-10101 

33-10102 

33-10103 

33-10104 

33-10105 

33-10106 

33-10107 

33-10108 

33-10109 

33-10110 

33-10111 

33-10112 

33-101 13 

33-10114 

33-101 15 

33-101 16 

SHOP PRACTICE SECTION NUMBER 

FRONT AXLE 
CONTENTS 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

DESCRIPTION 

WHEEL BEARING ADJUSTMENT 

WHEEL BEARING CUP INSTALLATION 

FRONT BRAKE INSTALLATION 

FRONT AXLE ALIGNMENT 

STEERING TIE ROD ADJUSTMENT 

AUTOMATIC SLACK ADJUSTER INSTALLATION 

ATTACHMENTS TO FRONT AXLE 

WHEEL OIL SEAL INSTALLATION 

DUST SHIELD INSTALLATION EATON BRAKE 

LUBRICATION 

BRAKE CHAMBER INSTALLATION 

BRAKE ADJUSTMENT 

DISC BRAKE PAINTING, ROCKWELL 

FRONT AXLE INSTALLATION 

INSTALLATION OF ROK AUTOMATIC SLACK ADJUSTERS 

LUBRICATION, GREASE, FRONT WHEEL BEARINGS 

33-10100 

PAGE 
I OF I 

PA2042-32 
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REFER TO IMIS·(INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-SOO I 0-00 I· FOR WHEEL BEARING 
ADJUSTMENT/FRONT AXLE. 
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THE ADJUSTMENT OF WHEEL BEARINGS HAS A PROFOUND INFLUENCE ON THEIR LIFE 
EXPECTANCY. IT SEEMS GENERALLY AGREED THAT IDEAL BEARING ADJUSTMENT WOULD BE ONE 
THAT NEITHER IMPOSED PRELOAD ON THE BEARINGS, NOR ALLOWED ENDPLAY. HOWEVER, BOTH 
HUMAN AND MECHANICAL FACTORS PREVENT ACHIEVING THIS IDEAL AND THE ASSEMBLIES END UP 
WITH SOME PRELOAD OR SOME ENDPLAY. 

EXPERIENCE TEACHES FURTHER THAT WHEEL BEARINGS WITH A SLIGHT AMOUNT OF PRELOAD WILL 
GIVE LONGER LIFE EXPECTANCY THAN ONES WITH A SLIGHT AMOUNT OF ENDPLAY THE 
FOLLOWING ADJUSTMENT PROCEDURE SHOULD CONSISTENTLY RESULT IN BEARINGS WITH A SLIGHT 
AMOUNT OF PRELOAD. NOTE THAT THIS PROCEDURE DOES NOT INVOLVE THE ELEMENT OF "FEEL" 
ON THE PART OF THE MECHANIC. 

I. STANDARD SINGLE SPINDLE NUT ADJUSTMENT 

1.1 ASSEMBLE BEARINGS AND HUB ON THE STEERING KNUCKLE. 

1.2 INSTALL THRUST WASHER. 

1.3 INSTALL WHEEL BEARING ADJUSTING NUT. SCREW NUT AGAINST THE BEARING OR THRUST 
WASHER AS THE WHEEL IS REVOLVED. BE SURE THERE IS SUFFICIENT CLEARANCE BETWEEN 
THE BRAKE SHOE AND DRUM SO BRAKE SHOE DRAG WILL NOT INTERFERE WITH BEARING 
ADJUSTMENT. TIGHTEN TO 90-110 LB.FT. TORQUE TO SEAT, WHILE ROTATING WHEEL 
IN BOTH DIRECTIONS. 

1.4 LOOSEN NUT 1/2 TO I TURN UNTIL ZERO TOROUE IS ACHIEVED. ROTATE WHEEL A 
FEW TURNS. 

1.5 TIGHTEN THE ADJUSTING NUT TO 15 LB.FT. TORQUE WHILE THE WHEEL IS BEING ROTATED 
IN BOTH DIRECTIONS AND INSTALL LOCKING MECHANISM OR COTTER PIN. 

1.5.1 IF LOCKING MECHANISM CAN NOT BE INSTALLED, TIGHTEN NUT UNTIL LOCK CAN BE 
INSTALLED. 

1.5.2 TURN NUT TO CLOSEST POSITION THAT ENABLES THE COTTER PIN TO BE INSTALLED. 
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2. STANDARD DOUBLE SPINDLE NUT ADJUSTMENT 

2. I FOLLOW STEPS I . I THRU I • 4. 

2.2 TIGHTEN THE ADJUSTING NUT TO 50 LB.FT. TORQUE WHILE THE WHEEL IS BEING 
ROTATED IN BOTH DIRECTIONS. 

2.3 BACK OFF ADJUSTMENT NUT 1/6 TO 1/4 TURN FOR CORRECT BEARING ADJUSTMENT. 

2.4 ASSEMBLE LOCKING MECHANISM AND LOCK WASHER. TIGHTEN JAM NUT AS FOLLOWS, 

TORQUE 
LOCK TYPE NUT SIZE 

MIN. MAX. 

BEND-TYPE LOCK WASHER 1-1/8 TO 2-1/2 100 150 
A BETWEEN ADJUSTING NUT 

AND JAM NUT. 2-5/8 AND OVER 100 200 

DOWELED ADJUSTING NUT 1-1/8 TO 2-1/2 200 300 AND PIERCED WHEEL B BEARING NUT LOCK. 
(3 PIECE) 2-5/8 AND OVER 250 400 

DOWELED ADJUSTING NUT 1-1/8 TO 2-1/2 200 300 AND PIERCED WHEEL c BEARING NUT LOCK WITH G 

LOCK WASHER W/TABS. 
(4 PIECE) 2-5/8 AND OVER 250 400 

2.4.1 AFTER TIGHTENING THE JAM NUT, 

2.4.1.1 LOCK TYPE "A"1 

BEND THE WHEEL BEARING NUT LOCK-WASHER OVER BOTH THE ADJUSTING AND JAM 
NUTS TO COMPLETE THE ADJUSTING PROCEDURE. 

G CAUTION: THE ADJUSTING NUT (THIN ONE WITH SHOULDER TO FIT AGAINST BEARING) 
GOES ONTO THE SHAFT BEFORE THE JAM NUT. THE LOCKING PLATE, WITH 
TANGS OR OTHER HOLDING DEVICE, GOES BETWEEN THE TWO NUTS AND IS 
LOCKED AFTER PROPER NUT ADJUSTMENT HAS BEEN ATTAINED. 

2.4. 1.2 LOCK TYPE "C", 

BEND LOCK WASHER TABS OVER TWO OPPOSING FLATS OF THE OUTER NUT. 
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3. PRO-TORQUE SPINDLE NUT ADJUSTMENT 

3. I FOLLOW STEPS I. I THRU I .5. 

3.2 TIGHTEN NUT, IF NECESSARY, TO INSTALL LOCKING MECHANISM. 

3.3 TO INSTALL INSERT KEEPER TAB INTO UNDERCUT GROOVE, SIMULTANEOUSLY ENGAGING 
KEYWAY TAB INTO SPINDLE KEYWAY AND ENGAGING MATING TEETH (SEE SKETCH #I). 

NOTE• LOWER KEEPER PROJECTIONS MUST FACE AWAY FROM SPINDLE BEFORE 
INSTALLATION. 

3.4 COMPRESS KEEPER ARMS AND INSERT INTO UNDERCUT GROOVE WITH SCREWDRIVER 
LIKE TOOL. MAKE CERTAIN KEEPER ARMS ARE LOCKED (FULLY SEATED) INTO 
UNDERCUT GROOVE (SEE SKETCH #2). 

EATON ROCKWELL 

"PRO-TORQ" NUT "PRO-TORQ" KEEPERS 

SKETCH #I SKETCH #2 
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BRAKE INSTALLATION 

CAM AND WEDGE BRAKES ARE TO BE ASSEMBLED TO THE AXLE FLANGE USING THE 
FASTENERS LISTED IN THE BILLS OF MATERIALS. 

I . TIGHTENING SEQUENCE 

1.1 THE BRAKE IS TO BE ASSEMBLED TO THE AXLE FLANGE WITH THE SPECIFIED FASTENERS 
AND THEN THE FASTENERS TIGHTENED TO THE FINAL TORQUE VALUE IN THE FOLLOWING 
SEQUENCE. REFER TO FIGURE I. 

1.1.1 WITH THE USE OF A TOOL, SNUG TIGHTEN THE FIRST FASTENER. 

1.1.2 TIGHTEN THE REMAINING FASTENERS TOo 

5/8-11 HEX CAPSCREW ................. 145 ±15 FT .LBS. 

5/8-1 I HEX FLANGE HEAD CAPSCREW ..... 180 ±20 FT.LBS. 

1.1 .2.1 WITH ABS INSTALLATIONS, SKIP THE FASTENER HOLE ,UTILIZED BY THE SENSOR 
AND PRECEDE TO THE NEXT FASTENER IN THE SEQUENCE. 

1.1 .3 TIGHTEN THE FIRST FASTENER TO THE SPECIFIED FINAL TORQUE VALUE. 

3 2 

0 0 
7 0 0 6 

5 0 0 8 

0 0 
I 4 

FIGURE I 

-- ·---
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ADJUSTMENT 

SHOP PRACTICE 
SLACK ADJUSTER GENERAL 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

33-10103 

PAGE 2 

A. New 1 inings should be about .060" to .0]0" less'J:han drum diameter. 
Adjust slack adjusters or levers to obtain free running clearance. 

NOTE: B minus A 
equals ~" + ~ 
of the stroke 
shown in the 
chart below. 

CORRECT POSITION OF CHAMBER PUSH-ROD AND 
SLACK ADJUSTER IN "OFF" POSITION 

.,.,": 
( I 
I I 

l : 
• • 

'""" : • Q' I .. , . 
,.. I 
I I 
I I 
I I 
0 I 
0 I 

".. I 
'• I 

···~ 
I 

• 
.. .t·· 

CHAMBER STROKE AT WHICH 
BRAKE SHOULD BE READJUSTED 

Chamber size 
Effective area 

9" 
12" 
16" 
20" 
24" 
30" 

Brake 
"Diaphragm" Chamber 

3/8" 1~"· 

3/8" H" 
3/4" 1 3/4" 

1 3/4" 
1 3/4" 1 3/4" 
2" 2" 

Adjuster to be mount
ed on the opposite 
side of the slack 
adjuster (in relation 
to the chamber) when
ever possible. 

1. Chamber is to be attached@ the 5.50" arm position on all vehicles. 

Form E-45 A 
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Complied ANDERSEN 
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SHOP PRACTICE 

FRONT AXLE ALIGNMENT 33-10104 
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WHEEL ALIGNMENT 

Proper alignment of the front wheels must be maintained to insure ease 
of steering and satisfactory tire life. Wheel alignment measurements 
and adjustments must be made with the front wheels on the ground and 
supporting the weight of the vehicle. 

1. Toe-In - "+' 
l.i ....... ~ 

B 
Wheel toe-in is the amount which the . ~) t wheels point inward at t.he front and 
is necessary to offset tire wear due I 
to axle camber. Toe-in is the dif-

~o' 
·rorvard 

ference between dimensions A & B ~ 

• • .... 
as measured from center of tread 
at wheel center height (Figure 1) I I 

. '+ _\ 

'J .j-., 
I 

I 

-

while wheels are in a straight ahead 

.~ t position and after vehicle has been .. 
A moved forward to take up play in 

the steering connections. Fill• 1 -

Toe in as adjusted by lengthening or shortening the tie rod. Following· 
adjustment, tighten the tie rod clamp pinch bolts per 33-10105. 

2. Wheel Camber 

lt.UA (10/771 

Front wheel. camber is the sideways '+ -
tilt of the wheels from the vertical. I 
Positive camber is outward tilt and ~I-- Camber 
negative camber is inward tilt ~ 
(Figure 2). Excessive positive 1 
camber causes ex~ss tire wear on 

-+I 
I 

Cilmber- ,._ 
f-1-
1 

the outside shoulder of the tire -~ jJH-1-
and is usually caused by bent axle ~~-::::::::::::::::~.~~ 1 
parts. Tire wear on inside shoulder I 1 
of tire, wandering or hard steering, -· 1

1 , 

may be caused by excess negative camber • 
which is usually caused by loose wheel 
bearings or axle parts. Fig. 2 

Camber is set by the axle manufacturer and is not apjustable. 

I 
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3, AXLE CASTER 

SHOP PRACTICE 

FRONT AXLE ALIGNMENT 

FREIGH11.1NER CoRPoRATION 
I'ORT1.AN:I. OREGON 

Caster is the amount of fore and aft tilt of the king 
pin with respect to the ground and is measured in ----ool 
degrees. When top of king pin is tilted to the rear, 
caster is positive (Figure 3). Difficulty in keeping 
the vehicle from wandering when going straight 

33-10104 

PAGE 2 

ahead may be the result of too little FOR\l'ARU....-+-+-<:;>-+-1--
caster {or too much negative caster), making 
it easier to turn to the right or left but harder to 
straighten out after making a turn, The vehicle 
has a tendency to pull to the side having the less 
caster. 

Caster setting is to be checked and adjusted after vehicle assembly and prior 
to road test. Adjustment is accomplished by the use of caster shims (metal 
wedges), Placement of shim with thick edge to rear adds positive caster. 
Placement of shim with thick edge forward adds negative caster (or decreases 
positive caster). 

An approximation of the correct setting can be made at the time of axle 
sub-assembly by installing shims as shown in the caster specification chart 
on Page 3. Caster settings are to vary no more than ~ degree from side to 
side. 

WITHOUT SHOCK ABSORBERS 

Place shims between axle and spring spacer 
insuring that the dowel pin is long enough to 
extend through the shim into the spacer. 

WITH SHOCK ABSORBERS AND SPACERS 

Place the shims between the axle and the shock 
bracket with spacer on top of the shock bracket, 

FWD - AXLE STOP 

SPACIER-- t;~~~liiHC1CK BRKT. 

WITH SHOCK ABSORBERS AND NO SPACERS 

Place the shims between the axle and the shock 
bracket, An offset shock bracket must be used to 
clear the spring assembly, 

I:_.SA (10/77) 

'CAS'TU SHIM 

~'-BIHOC:M BRKT. 
~,.,.,.,,,.. SHIM 

) 

) 
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AXLE MODEL MA.l'lUAL STEERING POWER STEERING MAN. 
STEER. 

PWR. 
STEER. 

TOE IN 

(INCHES) 

ALL 1 1/2° 2 1/2° 0 - 1/16'' 

As long as one side of the front axle caster reading falls within the 
spec limits in the shop practice and the other side is within 1/2 degree, 
the caster readings are acceptable. 

When loaded to rated capacity, front springs are designed so that spring 
seats will be parallel to the frame rails. The initial caster shim 
suggestions are based on a level frame at rated load. 

Frame slope and spring deflection will affect caster 

l. A frame slope of 1 degree (1" in 57") at rated load will change 
the caster by 1 degree; down at front decreases positive caster, 
up at front increases positive caster. 

2. Positive caster decreases as spring deflects under load. The 
caster change from tare condition to rated load is approximately 
lz degree. 
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~------~~~,--~ 

Approved 
33-10105 

Issued 4-28-66 PAGE 1 
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END ASSE~BLY POSITIONING ON TIE ROD 

Steering cross tube end asse~blies ~ust be parallel on vehicles without nower 
steering. (For vehicles l>~ith oov1er steering, see 33-14106, p. 6) 

To make this adjust~ent, simply loosen both the rod end cla~ps, then turn the 
sockets by hand (or ~Vith pliers) as necessary to align the~. Finally, re-tighten 
both clamps and torque the cla111p pinch bolt nuts as follows: 

!ROCKWELL 

\1\LL 

MODELS 

rzl32 

TIE-ROD CLAMP PINCH BOLT NUT TORQUE 

BOLT SIZE 

5/16 - 24 

3/8 - 24 

7/16- 20 

1/2 - 20 

5/8 - 18 
5/8 - 11 
3/4 - 10 

45 - 60FT - LB 

PLP.I N NUT 

85-115IN-L~ 

18~24FT -L~ 

35-50FT -L8 

40-55FT -LB 

50-65FT-LB 

45 - 50FT - Ul 

LOCKNUT 

75-1 OOH!-LB 

15-20FT -LB 

30-40FT-LB 

35-50FT -LB 

40-55FT -LB 
40-60FT-LB 

120-165FT-LB 

~/L I 

L_----~~.----------------------------------------------------~ 

CAUTim·!: 

OYEP torquin~ can be just as detrimental as 1JW1ER torquing the tie-rorl clamQ 
oinch bolt. Over tonuing causes deforrationoT-the clamp with ~ossible 
resultant loss of joint intearity. 

. . 

E-45A (J0/77) 
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Compiled N. SAMPSON SHOP PRACTICE 
33-10106 Approved '·y·!c~ L "-. _o 

AUT0~1.~TIC SLACK ADJUSTER 
I auld 3-\ \-S'7 

RniNd {zs-;; :hg Ltr 
FREIGHTUNER CoRPoRATION PAGE 1 PORTI.AN), ClflfOON 

1. ROCKHELL 
Install as per 33- 11118 

2. BENDIX 
A. Install slack adjuster on the foundation brake cam shaft. 

B. Turn the external adjusting hex, in the direction indicated by the arrow 
on the crank arm, until the brake chamber push rod enters the slack 
a~juster yoke assembly. The end of the brake cha~ber push rod should 
enter the yoke assembly and be even with the surface of the throat of 
the yoke. 

(§D ~----- Manual Adjusting 
Hex, External 

C. Run the Sure Stroke yoke adapter up the brake chamberpush rod until it 
enters the yoke assembly fully and tightens. 

E_.SA (10/77) 



Compiled N. SAMPSON SHOP PRACTICE 
33-1010~ 

', ) 
Approved 

AUTO~'ATIC SLACK .ADJUSTER 
IIIUtd 3-\\-87 

/ 2 "\ . (;-; Ch Lt A FREIGHTI.J£R CoRPoRATION 
p - t I D 'J-\ PORll..ANl,OREGOH 

PAGE 2 

2, BENDIX (CONT.) 

:.~ . 

E-45A (10/77) 

D. Run the brake chamber push rod lock nut up to the.yoke adapter and 
tighten it. 

E. After installing the Sure Stroke, Adjust the brakes manually using 
the external adjusting hex. Check the manual adjustment by observing 
that the brake chamber stroke is less than the recommended adjustment 
stroke for the brake chamber and that the brake is completely free 
in the released position (see table below). No further manual 
adjustment will be necessary. 

STROKE TABLE 

BRAKE 
CHAHBER SIZE 

RECOMMENDED 
ADJUSTMENT STROKE 

30 
24 
20 

2" 
1-3/4" 
1-3/4" 

F. After installin9 the Sure Stroke check that the arm of the slack 
adjuster forms a 90° angle with the brake chamber push rod at 
approximately mid-stroke of the brake chamber. 

- _ 1" - 1;," Type 30 Brake Chamber 

- _ 7 /8" - 1 3/8" Type 20 & 24 Brake Chamber 

r 

rmmr-r- 1-
r-l--·1-----------~ 

. 
) 
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3. HALDEX 

Front axle unit with slotted control arm. 

A. Loosely install anchor bracket onto cam shaft 
tube, Figure #1. 

B. With manual adjusting nut pointing away 
from brake chamber, assemble slack adjust,~r 
onto camshaft splined end so that the 
lever arm clears the clevis on the air 
chamber push rod. Use camshaft spacing 
washers to align slack adjuster with 
centerline of air chamber. Secure slack 
adjuster on the camshaft by assembling 
spacing washers and snap ring. 

C. Using a 7/16" wrench, turn the manual. 
adjusting nut clockwise to move the slack 
adjuster toward to the clevis and at the 
same time assist the control arm stud to 
enter the anchor strap slot by slightly 
bending the strap to clear the stud and 
aligning the slot with the stud. When the 
stud is in the strap slot, continue to turn 
adjusting nut until the clevis pin holes 
in the slack adjuster and clevis are 
perfectly aligned. Install clevis pin 
and secure with a cotter pin. 
CAUTION: All Freightliner cam brakes, 
both front and rear are to use the 

1 A 1 Anchor Bo 1t 
Figure #1 

33-10106 

PAGE 3 

Alternate Bracket 

Figure #2 
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3. HALDEX (cont'd) 

SHOP PRACTICE 
AUTOMATIC SLACK ADJUSTER 

5.50 slack adjuster length. 

33-10106 

PAGE 4 

D. Position control arm in its full released position by forcing it in 
direction of arrow "A" (toward brake chamber) until it comes to a 
positive stop (inside slack adjuster). Do not harrmer on control arm. 

E. Holding control arm in full released position (Figure 2), turn anchor 
bracket until it aligns with control arm slot, Thread anchor bolt A, 
and lockwasher through bracket and into control arm and tighten. While 
retaining control arm in full released position, tighten anchor bracket 
mounting bolts. 1/16'' clearance is required at Point B to avoid 
preloading control arm. 

F. Adjust the brake lining clearance by turning the adjustment hex nut 
clockwise until the brake lining·meets the brake drum, then back off 
counter clockwise 3/4 of a turn. (A ratcheting sound can occur). 

G. Final Check - Control location. 

) 

.) 

IMPORTANT - Check installation by removing clevis pin. Push the slack 
adjuster into the clevis. If the slack adjuster hole and clevis pin hole 
remain in alignment on release, the installation is properly made. Secure 
a 11 fasteners. 

&..aA 110/77) 

If the slack adjuster hole is not aligned with the clevis pin hole, replace 
the clevis pin. Loosen the control arm fasteners and move the control arm 
towards the brake chamber until it comes to a definite stop. Tighten the 
bracket fasteners. Repeat the final check. 

Correctly adjusted slack adjusters will allow free running clearance to 
drum. 

) 
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!compiled F.Freer SHOP PRACTICE 
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FRONT AXLE ATTACHMENTS 
Issued 1-19-70 Chg FREIGHTLINER CORPORATION 
Revised b-S·lS A P*A078-l8 Ltr PORTLAND OREGON 

1. GENERAL: No device, mechanism or other attachment shall be made 
to any part of the front axle or its mounting parts except in a 
manner prescribed in writing by Corporate Engineering. 

Devices approved (by Corporate Engineering) may be installed only 
in the manner described by Corporate Engineering. Frequently the 
mounting instructions coincide with the manfactuers directions but 
do not assume that such is always the case. As Freightliner Corporation 
carries the service and liability responsibilities for the entire 
veh!cle, the mounting instructions must always be reviewed to insure 
compatibility with our other equipment. 

2. WELDING: No welding may be performed on any part of the front axle 
or its attachments without written authority of the Chief Engineer. 

Form E-45 A 
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I. CHICAGO RAWHIDE (SCOTSEAL) 
THE SCOTSEAL IS A ONE PIECE INSTALLATION. ALL RELATIVE MOTION IS WITHIN THE 
SEAL ITSELF, THE SEAL IS STATIONARY WITH RESPECT TO THE HUB AND SPINDLE. 

1.1 

I • I • I 

I. I .2 

I. I .3 

I. I • 4 

I. I .5 

I. I .6 

I. I. 7 

I. I .8 

NOTEo SCOTSEALS ARE TO BE INSTALLED DRY. NO SEALANT OR LUBRICATION IS 
REQUIRED AT ASSEMBLY. 

INSTALLATION OF REAR AXLE OIL SEALS UTILIZING A DUAL RAM PRESS. 

ENSURE PRESS FORCE IS BELOW 5000 LBS MAX FORCE (OIL PRESSURE X CYLINDER AREAl 

MAKE SURE THAT UPPER AND LOWER PRESS DETAILS ARE CLEAN AND FREE FROM DIRT 
TO PREVENT DAMAGE OF SEALS OR BEARING RACES. 
PLACE SEAL TO LOWER SEAT OF PRESS TOOLING. 
PLACE BEARING TO SPRING LOADED BEARING REST OF PRESS TOOLING. 
POSITION HUB ASSEMBLY OVER THE LOWER PRESS TOOLING. 
ACTIVATE THE PRESS TO EXTEND UPPER AND LOWER RAM UNTIL PRESS STOPS. 
RETRACT PRESS CYLINDERS. 
REMOVE THE HUB/SEAL ASSEMBLY FROM THE PRESS. 

1.2 INSTALLATION OF FRONT AXLE OIL SEALS UTILIZING A SINGLE RAM PRESS. 

1.2.1 ENSURE PRESS FORCE IS BELOW 5000 LBS MAX FORCE (OIL PRESSURE X CYLINDER AREA). 
1.2.2 TURN HUB ASSEMBLY OVER TO A SEAL UP POSITION. 
1.2.3 PLACE BEARING TO INNER HUB BEARING RACE. 
1.2.4 POSITION SEAL TO RECESS OF HUB. 
1.2.5 SELECT PROPER ADAPTOR RING FOR SEAL SIZE AND PLACE TO SEAL. 
1.2.6 POSITION HUB UNDER SINGLE RAM OF PRESS. 
1.2.7 ACTUATE PRESS RAM TO PRESS SEAL INTO PLACE. 
1.2.8 RETRACT PRESS RAM. 
1.2.9 TURN HUB ASSEMBLY OVER TO SEAL DOWN POSITION. 

I .3 OPTIONAL OIL SEAL INSTALLATION WITH MANUAL TOOLING. 

1.3.1 SELECT PROPER CHICAGO RAWHIDE TOOL. 
1.3.2 MAKE SURE THAT INSTALLATION TOOL, BEARING RACE AND SEAL ARE FREE OF DIRT 

TO PREVENT DAMAGE TO SEALS OR BEARINGS. 
1.3.3 SEAT SMALLER O.D. OF SEAL IN RECESS OF INSTALLATION TOOL. 
1.3.4 INSERT CENTERING PLUG OF TOOL IN BORE OF INNER BEARING CONE (THIS 

PREVENTS COCKING OF THE SEAL IN THE HUB BORE). 
1.3.5 HOLD TOOL HANDLE FIRMLY AND STRIKE WITH HAMMER UNTILL SOUND OF IMPACT 

CHANGES AS SEAL BOTTOMS OUT. HOLD TOOL FIRMLY TO AVOID BOUNCE OR 
UNSEATING OF THE SEAL FROM TOOL. 

1.3.6 AFTER SEAL IS BOTTOMED IN BORE. CHECK FOR PROPER INSTALLATION OF SEAL. 
A SLIGHT SIDE TO SIDE MOVEMENT OF THE INNER RUBBER COMPONENT OF THE SEAL 
INDICATES A DAMAGE FREE INSTALLATION. 

1.3.7 WHEN STARTING THE HUB ASSEMBLY ON THE AXLE SPINDLE, CENTER THE HUB CAREFULLY 
TO AVOID SEAL DAMAGE FROM THE LEADING EDGE OF THE SPINDLE. 
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2. NATIONAL SEALS 

THE NATIONAL SEAL IS A ONE PIECE SEAL. 
NOTEo NO SEALANTS ARE TO BE USED WITH THIS SEAL DURING INSTALLATION. THE 

O.D. OF THE SEAL IS TO BE LUBRICATED WITH A LIGHT OIL FILM PRIOR TO 
INSTALLATION TO HUB. 

2. I INSTALLATION OF REAR AXLE OIL SEALS UTILIZING A DUAL RAM PRESS. 

F 2. 1.1 ENSURE PRESS FORCE IS BELOW 4000 LBS MAX FORCE (OIL PRESSURE X CYLINDER AREA). 

2.1.2 SELECT THE PROPER S10P RING FOR THE HUB AND SEAL USED. 
2. 1.3 MAKE SURE THAT UPPER AND LOWER PRESS DETAILS ARE CLEAN AND FREE FROM DIRT 

TO PREVENT DAMAGE OF SEALS OR BEARING RACES. 
2.1.4 PLACE SEAL IN RECESS OF THE ADAPTOR TOOL. 
2.1 .5 PLACE BEARING TO SPRING LOADED BEARING REST OF PRESS TOOLING. 
2.1.6 POSITION HUB ASSEMBLY OVER LOWER PRESS TOOLING. 
2.1.7 ACTIVATE PRESS TO EXTEND UPPER AND LOWER RAM UNTIL PRESS STOPS (THE STOP 

RING WILL LIMIT THE INSTALLATION DEPTH TO PREVENT OVER PRESSING THE SEAL). 
2. 1.8 RETRACT PRESS CYLINDER. 
2.1.9 REMOVE HUB/SEAL ASSEMBLY FROM THE PRESS. 

2.2 INSTALLATION OF FRONT AXLE OIL SEALS UTILIZING A SINGLE RAM PRESS. 

F 2.2.1 ENSURE PRESS FORCE IS BELOW 4000 LBS MAX FORCE (OIL PRESSURE X CYLINDER AREA). 
2.2.2 TURN HUB ASSEMBLY OVER TO A SEAL UP POSITION. 
2.2.3 PLACE BEARING TO INNER HUB BEARING RACE. 
2.2.3.1 NOTE: CLASS 6/7 FRONT BEARINGS ARE TO BE PACKED WITH GREASE BEFORE PLACING 

IN THE HUB BEARING RACE (UNLESS OIL BATH IS SPECIFIED ON THE 
VEHICLE SPECIFICATION). 

2.2.4 SELECT PROPER ADAPTOR RING FOR SEAL SIZE. 
2.2.5 POSITION SEAL TO RECESS OF SEAL ADAPTOR. 
2.2.6 POSITION HUB UNDER SINGLE RAM OF PRESS, ALIGNING BEARING PILOT WITH THE 

BEARING I.D. 
2.2.7 ACTUATE PRESS RAM TO PRESS SEAL INTO PLACE. 
2.2.8 RETRACT PRESS RAM AND REMOVE SEAL ADAPTOR. 
2.2.9 TURN HUB ASSEMBLY OVER TO SEAL DOWN POSITION. 

2.3 OPTIONAL OIL SEAL INSTALLATION WITH MANUAL TOOLING •. 

2.3.1 SELECT PROPER NATIONAL SEAL INSTALLATION TOOL CONSISTING OF HANDLE, ADAPTOR 
PLATE, AND BEARING PILOT. 

2.3.2 MAKE SURE THAT INSTALLATION TOOL, BEARING RACE, AND SEAL AREA ARE FREE FROM 
DIRT TO PREVENT DAMAGE TO SEALS OR BEARING RACES. 

2.3.3 PLACE SEAL TO INSTALLATION TOOL WITH THE WORDS "AIR SIDE" FACING TOWARD 
ADAPTOR PLATE. 

2.3.4 INSERT BEARING PILOT OF TOOL INTO INNER BEARING CONE. 
2.3.5 HOLD TOOL STRAIGHT AND DRIVE SEAL INTO HUB. WHEN SEAL IS FULLY SEATED, THE 

SOUND OF IMPACT WILL CHANGE. 
2.3.6 CHECK TO SEE THAT THE SEAL IS SQUARELY IN POSITION AND THAT THE INNER 

BEARING ROTATES FREELY. 
2.3.7 APPLY A THIN FILM OF CLEAN OIL TO THE RUBBER RIBS ON THE SEAL I.D. BEFORE 

INSTALLING HUB TO AXLE SPINDLE. 
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F 3. EATON/FREUDENBERG-NOK 

THE EATON SEAL IS A ONE PIECE SEAL. 
NOTE• NO SEALANTS ARE TO BE USED WITH THIS SEAL DURING INSTALLATION. THE 

I.O.AND 0.0. OF THE SEAL IS TO BE LUBRICATED WITH A LIGHT OIL FILM 
PRIOR TO INSTALLATION TO HUB. SEALS COME FROM VENDOR READY TO INSTALL. 

3.1 INSTALLATION OF REAR AXLE OIL SEALS UTILIZING A DUAL RAM PRESS. 

3.1.1 ENSURE PRESS FORCE IS BELOW 2000 LBS MAX FORCE COIL PRESSURE X CYLINDER AREA). 

3.1.2 SELECT THE PROPER STOP RING FOR THE HUB AND SEAL USED. 
3.1.3 MAKE SURE THAT UPPER AND LOWER PRESS DETAILS ARE CLEAN AND FREE FROM DIRT 

TO PREVENT DAMAGE OF SEALS OR BEARING RACES. 
3.1.4 PLACE SEAL IN RECESS OF THE ADAPTOR TOOL. 
3.1.5 PLACE BEARING TO SPRING.LOADED BEARING REST OF PRESS TOOLING. 
3.1.6 POSITION HUB ASSEMBLY OVER LOWER PRESS TOOLING. 
3.1.7 ACTIVATE PRESS TO EXTEND UPPER AND LOWER RAM UNTIL PRESS STOPS (THE STOP 

RING WILL LIMIT THE INSTALLATION DEPTH TO PREVENT OVER PRESSING THE SEAL). 
3.1.8 RETRACT PRESS CYLINDER. 
3.1.9 REMOVE HUB/SEAL ASSEMBLY FROM THE PRESS. 

3.2 INSTALLATION OF FRONT AXLE OIL SEALS UTILIZING A SINGLE RAM PRESS • 

. \3. 2. I ENSURE PRESS FORCE IS BELOW 2000 LBS MAX FORCE (OIL PRESSURE X CLINDER AREA) . 
3.2.2 TURN HUB ASSEMBLY OVER TO A SEAL UP POSITION. 
3.2.3 PLACE BEARING TO INNER HUB BEARING RACE. 
3.2.3.1 NOTE: CLASS 6/7 FRONT BEARINGS ARE TO BE PACKED WITH GREASE BEFORE PLACING 

IN THE HUB BEARING RACE (UNLESS OIL BATH IS SPECIFIED ON THE 
VEHICLE SPECIFICATION). 

3.2.4 SELECT PROPER ADAPTOR RING FOR SEAL SIZE. 
3.2.5 POSITION SEAL TO RECESS OF SEAL ADAPTOR. 
3.2.6 POSITION HUB UNDER SINGLE RAM OF PRESS, ALIGNING BEARING PILOT WITH THE 

BEARING I.D. 
3.2.7 ACTUATE PRESS RAM TO PRESS SEAL INTO PLACE. 
3.2.8 RETRACT PRESS RAM AND REMOVE SEAL ADAPTOR. 
3.2.9 TURN HUB ASSEMBLY OVER TO SEAL DOWN POSITION. 

3.3 OPTIONAL OIL SEAL INSTALLATION WITH MANUAL TOOLING. 

3.3.1 SELECT PROPER NATIONAL SEAL INSTALLATION TOOL CONSISTING OF HANDLE. ADAPTOR 
PLATE, AND BEARING PILOT. 

3.3.2 MAKE SURE THAT INSTALLATION TOOL, BEARING RACE, AND SEAL AREA ARE FREE FROM 
DIRT TO PREVENT DAMAGE TO SEALS OR BEARING RACES. 

3.3.3 PLACE SEAL TO INSTALLATION TOOL WITH THE WORDS "AIR SIDE" FACING TOWARD 
ADAPTOR PLATE. 

3.3.4 INSERT BEARING PILOT OF TOOL INTO INNER BEARING CONE. 
3.3.5 HOLD TOOL STRAIGHT AND DRIVE SEAL INTO HUB. WHEN SEAL IS FULLY SEATED, THE 

SOUND OF IMPACT WILL CHANGE. 
3.3.6 CHECK TO SEE THAT THE SEAL IS SQUARELY IN POSITION AND THAT THE INNER 

BEARING ROTATES FREELY. 
3.3.7 APPLY A THIN FILM OF CLEAN OIL TO THE RUBBER RIBS ON THE SEAL I.D. BEFORE 

INSTALLING HUB TO AXLE SPINDLE. 

-
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THE STEMCO SEAL IS A ONE PIECE INSTALLATION. ALL RELATIVE MOTION IS WITHIN 
THE SEAL ITSELF. THE STEMCO GUARDIAN AND STEMCO SS4 SEALS ARE UNIQUE IN 
THAT THE SEAL IS INSTALLED TO THE AXLE SPINDLE AND NOT TO THE HUB BORE 
AS OTHER SEALS ARE. 

4.1 INSTALLATION WITH MANUAL STEMCO INSTALLATION TOOLS. 

4.1.1 SELECT PROPER STEMCO INSTALLATION TOOL. 
4.1.2 MAKE SURE THAT INSTALLATION TOOL AND AXLE SPINDLE SEAL AREA ARE FREE FROM 

DIRT TO PREVENT DAMAGE TO THE SEALS. 
4.1.3 APPLY A THIN LAYER OF SEALANT TO THE SEAL AREA OF THE AXLE HOUSING SPINDLE. 
4. I .4 PLACE THE SEAL ASSEMBLY ON THE SPINDLE SO THAT THE WORDS "OIL BEARING SIDE" 

ARE FACING THE OUTBOARD END OF THE AXLE SPINDLE. 
4.1.5 PLACE THE STEMCO INSTALLATION TOOL OVER THE AXLE SPINDLE AND AGAINST THE 

SEAL. DRIVE THE SEAL OVER THE SPINDLE UNTIL THE TOOL BOTTOMS OUT AGAINST 
THE SPINDLE SHOULDER. ROTATE THE TOOL AND TAP SEVERAL TIMES TO ENSURE THAT 
THE SEAL IS SQUARELY SEATED. 

4.1.6 WIPE AWAY ALL EXCESS SEALANT. 
4. I. 7 PRELUBE INNER BEARING AND PLACE TO AXLE SPINDLE. 
4.1 .8 BE CAREFUL DURING INSTALLATION OF HUB TO CENTER HUB ON SPINDLE TO PREVENT 

DAMAGE TO EITHER THE BEARING OR THE SEAL. 

F 5. MIDLAND/MECHANEX (BARRIER PLUS) 

THE MIDLAND SEAL IS A ONE PIECE INSTALLATION. ALL RELATIVE MOTION IS WITHIN 
THE SEAL ITSELF. THE SEAL IS STATIONARY WITH RESPECT TO THE HUB AND SPINDLE. 

5.1 INSTALLATION BY HAND PUSH ON (NO SPECIAL TOOLS) 

5.1.1 THOROUGHLY CLEAN GREASE FROM SPINDLE. 

5.1 .2 LIGHTLY LUBRICATE THE SEAL O.D. AND I.D. EVENLY WITH OIL AND A THIN LAYER ON 
THE HUB BORE THAT THE SEAL IS BEING PRESSED INTO (NEVER INSTALL DRY). 

5.1.3 PRESS THE SEAL BY HAND EVENLY INTO THE BORE. A RUBBER MALLET OR SOFT FACED 
TOOL MAY BE USED TO GNTLY TAP THE SEAL INTO PLACE. 

5.1.4 BE SURE THAT THE SEAL IS EVENLY SEATED AND BOTTOMED IN THE BORE. 

5.1.5 BE CAREFUL DURING INSTALLATION OF HUB TO CENTER HUB ON SPINDLE TO PREVENT 
COCKING SEAL. 
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A. EATON - ESA 1540 STEER AXLE BRAKES, ONE PIECE DUSTSHIELD 

1. Place the brake assembly on a horizontal surface with the edge of the brake 
shoes flat on the surface and the air chamber bracket up. 

2. Place four nutserts in their respective holes in the spider. 

3. Pass dustshield over air chamber bracket and place dustshield lip (at 
cam bracket end) under the stabilizing screw. Align the dustshield 
holes with the four nutserts (see Figure 1). 

4. Fasten the dustshield to the brake spider by placing the dustshield screws 
through the dustshield and into the nutserts (Step 1, Figure 2). Place 
light downward pressure on the air gun and tighten the dustshield screws 
to 11-15 ft-lbs. This will both set the nutsert in the spider and attach 
the dustshield (Step 2, Figure 2). 

E-45A (10(77) 

Caution: An engineered interference has been built into the dustshield 
at the cam bracket end of the brake for increased dustshield stiffness. 
A slight push may be necessary to make the dustshield surface- X parallel 
to the spider mounting surface -Z. 

C.l\M 
BRACKET 
END 

ANCHOR 
PIN END 

riGURE 1 

ENGINEE~Efl 
INTERFERENCE 

MOUNTING HOLES (4) 
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SHOP PRACTICE 

DUSTSHIELD INSTALLATION 
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FIGUP-E 2 
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Dustshield 
Screw 

Parallel Surfaces 
X & Z 

E-45A (10/77) 

33-10109 

Page 2 of. 

P*A078-18 

Torque To 
11-15 FT/LBS 

STEP 2 

) 

) 
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1. FRONT HUB LUBRICATION 

All front hubs are oil lubricated. Fill hub with oil oer vehicle 
lubrication chart, 33-00102, to the proper level indicated on the 
hup cap. 

2. TIE-ROD END LUBRICATION 

All front axles are standard with greaseable type tie-rod ends. 

A. Rockwell front axles - Tie-rod ends on Rockwell front ·axles are not 
to be lubricated at our plants. These tie-rod ends are pre-lubricated 
with a special break-in lubricant and should remain for the initial 
50,000 miles. 

B. Eaton Front Axle (EFA-12F4) - Lubricate tie-rod ends with multi-purpose 
chassis grease 48-00109. 

C. Freightliner (GKN) FK-132/FK-120 Front Axle - Lubricate tie-rod ends 
with multi-purpose chassis grease 48-00109. 

3. KING PIN LUBRICATION 

A. Freightliner (GKN) FK-1.32/FK-120 Front Axle- King pins are 
pre-lubricated and do not require lubrication at our plants. 

B. Eaton Front Axle (EFA-12F4) - Lubricate upper and lower king pin 
bushings with multi-purpose chassis grease 48-00109, with front wheels 
on the ground. 

C. · Rockwell Front Axles - Lubricate upper and lower king pin bushings 
with multi-purpose chassis grease 48-00109, with front wheels on 
the ground. 

E_.5A (10/77) 
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2. KING PIN, ROK MODEL FF -931 .& FF~941' 

ALWAYS APPLY LUBE PRESSURE UNTIL 
GREASE COMES OUT HERE.--""" 

(EVEN IF GREASE LEAKS 
OUT AROUND TOP OR 
BOTTOM PLATE GASKET, · 
KEEP APPLYING PRESSURE 
UNTIL GREASE COMES OUT 
PAST SEAL AT END OF 
BUSHING OPPOSITE 
GREASE FITTING) 

GREASE SEAL WILL BY-PASS 
GREASE PRESSURE WITHOUT 
DAMAGING SEAL AND IS 
DESIGNED TO HAVE GREASE 
PUMPED OUT THRU IT ON 
EACH LUBE JOB. --------------ft--.\ 

ALWAYS APPLY LUBE 
PRESSURE UNTIL GREASE 
COMES OUT HERE.~---~ 

3. KNUCKLE PIN & TIE ROD END, ROK 

A. All .EXCEPT FL-941: These axl.es are to be lubed with the wheels eit!Jer 
on or on the gr,<>und. 

B. FL-941: These axles must be lubed with t.he wheels off of the ground. 

q 4. EATON FRONT AXLES 

Form E-411 A 

No lubrication is necessary unless disassembly, affecting the existing 
lubrication system, is performed. 

) 

) 
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I'ORT\.AN), <HOON 

FRONT 

A HARDENED FLATWASHER IS TO BE INSTALLED BETWEEN THE LOCKWASHER 
AND THE BRAKE CHAMBER BRACKET. 
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-:-.c a.~it:st the ~ra·~~e, ia~·!~ up the wheel a!'ld oper. the cam until the toes of: the 
~-.r.oes tcu~J-. the b?:aJ·.e ::lrum an.: stop the wheel :.':ror: spinning. Release just 
e~•.ou;·f_,_ to .~!:'ee the wheel, the· e :·.--an·:i each anchor pin in the same manne::, 
releasL; eac:h o:' ther.-, iust enou~'"' to allow the wheel to turr>. freely. 

~:'his prc .. :edure should be followed the second time, and a third, if necessary, 
tc cbtain the best b:::aJ·e a3justr~ent possible. 

·wher: a:".just:::ent oi: c.a· an_:_ ancho::s ::.s s.CY.J.plete be sure to retizhte:. the ar.-:!-:or 
loc nuts. When tiehteninf the lock nut, make sure the anchor is hel:! se·oucely. 

C. B, S:COP11AS:ER (WEDGE) BRAKE ADJ:'S::MEW:' PROCEDURE 

y 

"" [f 
~ f;l 
«< 

"" 1>'1 

:::l 
:> 

Although all wedge brakes which Freightliner uses are equipped with automatic 
adjusters, these brakes Eust be adjusted manually at time of installatio~. 

The following procedure should be followed: Adjusting bolts have right hand 
threads. With an adjusting spoon, turn the star-wheel until a heavy dcum 
drag is developed. Then bacl: off the bolt to a very light drag on the dcum 
(try two clid:s of the star-wheel). Repeat for other shoe on the bra!·ce. 
Replace dust covers in adjusting slots. Repeat for other brakes, 

NO:::E: If the lining clearanoe with the drum is more than .060", they will not 
adjust autorr,atically. 

f;l~--------------------------------------------~ Form E-411 A ?-EPOR::: ERRORS AND C~lo}ES :::0 CORPORA'.~E EN?INEERIN? 
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ROCK>/ELL DISC BRAKES: 

SHOP PRACTICE 
ROC~/ELL DISC BRAKE PAINTING 33-10113 

The only paint sensitive areas on the brake are the slide pins which 
should remain free of paint. Protect as shown below. 

Exposed areas of 
slide pins must be 
masked off prior to 
painting to prevent 
paint from adhering 
to pins. 

E_.5A (10/77) 
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U-BOLTS 

A. Lensth 

The U-bolt threads are to extend beyond the high nut by a minimum of 
three (3) threads and a maximum of 1. 50" with the nuts fully 
tightened. 

B. Lubricants 

The threaded portions of the U-bolt are to be coated with anti-seize 
compound, 48-00094-101, or chassis lube, 48-00109-001, at the 
time of assembly. The U-bolt pad is to have alumilastic, 48-00119, 
applied to the grooves and its base. The caster shim and spacer 
are to be coated also. 

c. Torgue 

As per 33-11109. 

APPLY 
ALUMILASTIC HEI·E·, 

8EARING WASHER---i;, 

HIGH NUT~ 

HERE 
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PURPOSE: 

TO· ·PROVIDE· A PROCEDURE· FOR· ·THE ·INSTALLATION· OF· -ROCKWELL· ·AUTOMATIC· ·SLACK 
ADJUSTERS· AT· ·TRUCK· ·ASSEMBLY. 

ABSTRACT: 

THIS· ·STANDARD· -DEFINES· A -DETAILED· PROCEDURE· FOR· ·FRONT· ·AXLE· ·INSTALLATION 
OF· ·5· ·I /2· ·INCH ·ROCKWELL· ·AUTOMATIC· ·SLACK· ·ADJUSTERS ·( ASA' S) ··TO· ROCKWELL· ·OR 
EATON· ·CAM· ·BRAKE· ·ASSEMBLIES. 

SCOPE: 

THIS· ·SHOP· PRACTICE· ·PRESCRIBES· ·FREIGHTLINER 'S· REQUIREMENT· FOR ·THE· ·ASSEMBLY 
OF· ·ROCKWELL· ·AUTOMATIC· ·SLACK· ·ADJUSTERS· ·TO· EATON· ·AND· ·ROCKWELL· CAM· BRAKE 
ASSEMBLIES.· ·INCLUDING· PROCEDURES.· ·THE· ·INITIAL· ·SETTINGS.· ·AND· OPERATING 
CONDITIONS.· .. ·THE· ·PRACTICE· ·SHALL -BE· ·IN· EFFECT ·IN THE· ·ABSENCE· OF· ·SPECIFIC 
ENGINEERING· DIRECTION. 

RESPONSIBILITY: 

ALL· ·PERSONNEL· RESPONSIBLE· FOR· THE· INSTALLATION· OF,· ·OR· THE· ·ACCEPTANCE· ·OF, 
.ROCKWELL ·AUTOMATIC· ·SLACK· ·ADJUSTERS· FITTED· TO· EATON· ·OR· ROCKWELL· CAM· BRAKE 
ASSEMBLIES· ·SHALL· BE· ·RESPONSIBLE· FOR· ·ADHERENCE TO· ·THIS· ·PROCEDURE, 

SPECIFICATION: 

1 .·PRECAUTIONARY· ·MEASURES 

I . , .... IT· ·IS· ·IMPERATIVE· FOR· ·SATISFACTORY· DPERA TION· DF· NOT ONLY· THE· ·ASA, ·BUT 
· ....... ·THE· ·BRAKE· ·ITSELF,· ·THAT· ·AFTER· ·INSTALLATION· THE· SLACK· ·ADJUSTER· WILL 
· .. - .... ·OPERATE· FROM· FULL ·RELEASE· POSITION· · (CHAMBER· PUSH ROO· FULLY· RETRACTED) 
· .. - .... ·TO· FULL ·AIR· ·CHAMBER· ·STROKE· POSITION·· (CHAMBER· .PUSH· ROD· ·FULLY· EXTENDED) 
·- - .... ·WITHOUT· ·ANY· ·INTERFERENCE· ·WITH ·ADJACENT· ·CHASSIS· ·COMPONENTS· ·SUCH ·AS 
·- ...... ·AXLE· ·OR· SUSPENSION· ·MEMBERS.· .. ·SHOULD· ·INTERFERENCE· BE· ENCOUNTERED, 
......... CORRECTIVE· -MEASURES· TO· ELIMINATE· ·THE· ·INTERFERENCE,· ·APPROPRIATE· -TO 
· ........ -THE· ·SPECIFIC· CIRCUMSTANCES,· ·MUST -BE-TAKEN· -BEFORE· ·THE· ·INSTALLATION 
·-- .... ·CAN· -BE· ·CONSIDERED· COMPLETE.· .. ·UNDER· NO· ·CIRCUMSTANCES· ·SHALL· THE· ·SLACK 
......... ·ADJUSTER· ·BE· -MODIFIED· ·IN· ·ANY· ·WAY· ·WHATSOEVER, 

I .2 ... ·IF .. IT· ·IS· NECESSARY· ·TO· ·WELD· ·IN· ·THE· AREA· OF· THE· ·AUTOMATIC· ·SLACK· ·ADJUSTER, 
· ........ ·TAKE· ·ADEOUA TE· ·PRECAUTIONS· ·TO· .PROTECT· THE· RUBBER· ·BOOT· ·AGAINST· ·WELD 
· ........ ·SPATTER. 

I. 3· .. -THE· -MANUAL· ·ADJUSTING· NUT· TURNS· ·WITH -MINIMAL· ·RESISTANCE· ·IN· ·ONE 
· ........ DIRECTION· ·ONLY.· .. DO· NOT· FORCE· ·IT· ·AGAINST· ·RESISTANCE· ·ANYTIME 
· ........ -DURING· ·INSTALLATION· OR· ·ADJUSTMENT. 
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1-E--- ACTUATOR· ROO 

I-E---PAWL· CAPSCREW 

ADJUSTING· ·PAWL 

2. · ·· ·INSTALLATION PROCEDURES: 

2. I··· ·ASSEMBLE· -BRAKE· CHAMBER· ·TO· -BRAKE· ·ASSEMBLY· BRACKET. 

2.1. J.-· DO· NOT··INSTALL· ·ANY .. WASHERS· -BETWEEN· CHAMBER .. AND· -BRACKET. 

2. 2· .. ·POSITION· ·AND· MAINTAIN· ·THE· ·ASA ·GAUGE·· (SHOWN· ·IN· FIGURE· ·B)· ·AGAINST· ·THE· FACE· ·OF 
· ........ ·THE· ·CHAMBER ·AND· ·AROUND· ·THE· ·PUSH ROD.· .. ·THREAD· ·THE· CLEVIS· ·JAM· NUT· ·ON· ·THE· .PUSH 
· ........ ROD· ·UNTIL· ·H MAKES· ·CONTACT· ·WITH ·THE· GAUGE· ·(SEE· FIGURE· ·C).· .. ·THREAD· ·THE· ·CLEVIS 

ON· ·THE· .PUSH ROD· ·AND· FINGER· ·TIGHTEN· ·AGAINST· -THE· ·JAM· NUT. 
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FIGURE·B FIGURE·C 

THICKNESS:····. 480" ±. 065 

2.2. I·· THE· ·CLEVIS· ·IS· TO· BE· THREADED· ·DN· THE· .PUSH -ROD· ·WITHIN··+ 1/8"/-114"· OF 
• ·· ·· ·· ·· ·· ·-FULL· ·THREAD· ENGAGEMENT· ·AND· ·ALIGNED· ·TO· ·ACCEPT ·THE· ·SLACK ·ADJUSTER ·ARM 

PROCEED· TO· ·STEP· -2.4. 4· ·IF· THE· BRAKE· ·ASSEMBLY· ·IS· ·RECEIVED· ·WITH ·THE 
ASA· -FACTORY· ·INSTALLED. 

2. 3· ··-REMOVE· SNAP· RING,· ·WASHERS,· ·AND· SPACER -FROM· ·CAMSHAFT. 

2.4· ···INSTALL· ·THE· ·AUTOMATIC· SLACK ·ADJUSTER· ONTO- THE· ·CAMSHAFT· ·SPLINE· POSITIONING 
· ·· ·· ·····THE· ·SLACK· ·ADJUSTER· SO· THAT· THE· ·ADJUSTER· ·ACTUATOR· ROD· ·IS· ·ON· THE· ·SIDE· ·AWAY 
· ·· ·· ····-FROM· ·THE· ·CHAMBER· ·WITH· ·THE· ·SLACK· ·ADJUSTER· ·ARM· ·JUST CLEARING· THE· CLEVIS. 

2. 4. I··· ·ALWAYS· ·INSTALL· ·THE· ·SLACK· ·ADJUSTER· SO· ·THAT· THE· ·ADJUSTING· .PAWL· ·CAPSCREW 
· ·· ·· ·· ·· ·····IS· ·ACCESSIBLE.· .PERPENDICULAR· ·TO· ·THE· ·AXLE· ·OR· FACING· ·TOWARDS· ·THE· VEHICLE 
· ·· ·· ·· ·· ·· ·· ·CENTERLINE. 

2. 4. 2· ···INSTALL ·SPACING· ·WASHERS,· ·AS· REQUIRED.- ·ON· ·THE· CAMSHAFT· ·TO· .POSITION 
· ·· ·· ·· ·· ·····THE· ·SLACK ·ADJUSTER· ·ON· THE· CAMSHAFT ·IN· LINE· ·WITH ·THE· ·AIR· CHAMBER 
·- ·· ·· ·· ·· ·· ·PUSH ROD,· WITH ·MAXIMUM· END· ·PLAY· OF· · I . 6MM· · ( • 062") · ·ALONG· ·THE· CAMSHAFT 

2.4.3· ···SECURE· THE· ·SLACK· ·ADJUSTER· TD- ·THE· CAMSHAFT· BY· ·INSTALLING· ·SNAP· -RING. 

2. 4. 4· ··ROTATE· THE· ·ASA ON· ·THE· ·CAMSHAFT BY· ·TURNING· ·THE· MANUAL· ·ADJUSTING· NUT ON 
· ·· ·· ·· ·· ·····THE· BOTTOM· ·OF· ·THE· ·ASA UNTIL· THE· ·ADJUSTER ·ARM· -ROTATES· ·INTO· ·THE· ·CLEVIS 
·- ·· ·· ·· ·····WITH THE· ·LARGE· ·HOLES· ·IN· ·THE· ·ADJUSTER· ·ARM· ·AND· ·THE· ·CLEVIS· ·ALIGNED. 
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2. 4.4. I··· -THE· ·NUT· ·WILL· -ROTATE· FREELY· ·IN· ·ONLY· ONE· DIRECTION.··· -DAMAGE· ·WILL 
· ·· ····- ···· ·· ·· OCCUR· ·TO· -THE· PAWL ·IF· NUT· ·IS· ROTATED· ·AGAINST· -RESISTANCE. 

2. 4. 5· ···INSERT· -THE· ·LARGE· ·CLEVIS· ·PIN· ·THROUGH- ·THE· CLEVIS· ·AND· ·ADJUSTER· ·ARM 
· ·· ·· ·· ·' ·····WITH- THE· ·PINHEAD· -QN· THE· ·INBOARD·· (VEHICLE)· ·SIDE· ·OF· THE· ·ASA. ····INSERT 
·- ·· ·· ·· ·· ·· THE· LARGE· ·CLEVIS· ·PIN· ·RETAINER· CLIP. 

2. 4. 6· ···USING· ·TWO· FINGERS,· ·ALIGN· ·THE· HOLE· ·IN· THE· ·ASA· ·ACTUATOR· ·ROD· ·WITH -THE 
· ·· ·· ·· ·· ····HOLE· ·IN· -THE· ·CLEVIS.··· ·INSERT· -THE· ·SMALL ·CLEVIS· ·PIN· -THROUGH- ·THE· ·CLEVIS 
· ·· ·· ·· ·· ·· ·· ·AND· ·THE· ·ACTUATOR ·ROD· ·WITH- ·THE· ·PINHEAD· -QN· -THE· ·INBOARD· · (VEHICLE)· ·SIDE 
··· ·· ·· ·· ·····OF· ·THE· ·ASA.· ···INSERT -THE· ·SMALL· PIN· ·RETAINER· CLIP. 

2. 5· ···TIGHTEN· -THE· ·JAM· ·NUT· ·AGAINST· -THE· ·CLEVIS· -TO· HOLD· ·THE· CLEVIS· ·IN· -THE 
· .... ·· ·· CORRECT· ·POSITION. 

2. 5. I··· ·TIGHTEN· -THE· ·JAM· NUT -TO· A ·TORQUE· ·OF· ·20-30· LB-FT· FOR· ·I/2"X20· -THREADS 
· ........ ·· .. ·(REF.·· 12"· ·AND· ·16"· ·CHAMBERS)· ·AND· ·TO· A ·TORQUE· ·OF· -25-50· ·LB-FT· FOR 
··· .......... 5/B"XIB .. THREADS· ·(REF.· 20"· ·AND· LARGER· CHAMBERS). 

2. 6· .. ·ADJUST· ·BRAKES. 

2. 6. I· .. ·TURN· -THE· ·MANUAL ·ADJUSTING· NUT· ·IN· ·THE· -DIRECTION· OF· LEAST -RESISTANCE 
· ··· .......... ·UNTIL· -THE· -BRAKE· ·ASSEMBLY· FREE· STROKE· ·IS· ·13- 16MM· · (. 500-. 625· ·INCH) • 

·- .......... FREE· ·STROKE··IS· NOT· -TO· EXCEED· ·16MM· ·( .625··INCH) .··REFER· -TO· FIGURE· ·#D. 

2.6. I. I· .. ·.00· ·INCH- FREEPLAY· ·IS· ·ALLOWED· ·AT ·AXLE· BUILDUP· ·WITH NEW· ·COMPONENTS· ·AS· LONG 
· ·· .... ·· ...... ···AS· -THE· BRAKE· DRUM· ·TURNS· FREELY.· .. ·SUBSEQUENT ·ADJUSTMENT· MUST· ·MAINTAIN 
· ·· • .. ·· ........ ·, 500· ·INCH· MINIMUM· FREEPLAY. 

2.6. I .2· .. ·IF· -THE· -LINING· CONTACTS· ·THE· -DRUM. 

2.6.1.2.1· ·REMOVE .. THE .. PAWL .. ASSEMBLY·FROM .. THE .. AUTOMATIC .. SLACK .. ADJUSTER. 

2.6. I .2. 2· .. -TURN· ·THE· ·ADJUSTING· NUT ·1/2· ·TURN· ·IN· ·THE· OPPOSITE· DIRECTION. 

2.6. I .2.3 .... REINSTALL .. THE· PAWL ·ASSEMBLY. 

2.6. I .2. 4· .. -TORQUE· -THE· CAPSCREW· ·TO·· 15-20· FT-LBS. 

FIGURED 

"Y"· MINUS· ·"X"··=· FREE· ·STROKE 

MAXIMUM· FREE· ·STROKE ·I 6MM· · 
....... • .. ·(. 625 .. INCH). 

I 
I 
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3. I··· -HELPER ·SPRINGS· ·ARE· -REQUIRED· ·FOR ·ASA· ·APPLICATIONS· ·WITH ·CHAMBERS· ·SMALLER 
··········THAN·TI6. 

3. 2· ···THE· -HELPER· ·SPRINGS· ·ARE· USED·· IN· PAIRS.· ·BLACK FINISHED· FOR ·THE· ·LEFT· -BIDE,· ·AND 
· ·· ·· ····-BLUE· FINISHED· FOR· ·THE· ·RIGHT ·SIDE,· ·AND· ·INSTALLED· ·WITH· A LONG· ·SHOULDERED· ·CLEVIS 
· ·· ·· ····PIN·· (REFER ·TO. FIGURE· -E). 

FIGURE·-E 

-

LEFT· -HAND· ·SIDE· ·SHOWN 

3. 2. I··· ·INSERT THE· CLEVIS· PIN· ·INTO· THE· COIL· ·OF· THE· ·SPRING· ·WITH -THE· ·LONG· ·SPRING· ·ARM 
· ·· ··- ·· ····-TOWARDS· -THE· CLEVIS· PIN· -HEAD.··· ·INSERT ·THE· ·CLEVIS· PIN· ·THROUGH· ·THE· CLEVIS· ·AND 
· ·· ·· ·· ·· ·····THE· ·ADJUSTER· ·ARM· ·WITH -THE· ·PINHEAD· ·ON· ·THE·· INBOARD·· (VEHICLE)· ·SIDE· OF· ·THE· ·ASA. 

INSERT ·THE· CLEVIS· PIN- RETAINER. 

3.2.2··· -REPEAT· STEP··2.6.6· -TO. ·INSTALL ·SMALL··CLEVIS· PIN. 

3.2.3· ··CONNECT ·THE· ·SPRING· ·WITH· ·ITS· ·SHORT ·ARM· -DYER· -THE· ·TOP· ·OF· -THE· CLEVIS· ·AND· ·ITS· ·LO~ 3 
· ·· ··- ·· ·····ARM· ·AROUND· -THE· ·ADJUSTER· ·ARM· ·BENEATH -THE· -THREADED· END· -DF· ·THE· ·CLEVIS·· (REFER ·TC 
· ·· ·· - ·· ·· ·· FIGURE· -E) • 
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LUBE 

A. STANDARD GREASE 

I. WITH A WHEEL BEARING PACKER, FORCE THE SPECIFIED LUBRICANT INTO THE WHEEL 
BEARING CAVITIES BETWEEN THE ROLLERS AND CAGE FROM THE LARGE SIOE. 

2. PACK THE HUB, BETWEEN THE BEARING CUPS, WITH LUBRICANT TO THE LEVEL OF THE 
SMALLEST DIAMETER OF THE CUPS. 

3. INSTALL THE OUTER BEARING CONES INTO THE CUP IN THE HUBS/SPOKE WHEEL. 

4. INSURE WHEEL SEALS ARE PROPERLY INSTALLED. 

5. INSTALL THE HUB AND DRUM ASSEMBLY. INSTALL THE OUTER WHEEL BEARING CONE IN 
THE HUB. INSTALL THE ADJUSTING NUT. 

6. ADJUST WHEEL BEARINGS IN ACCORDANCE WITH 33-10101. 

7. FILL HUB CAP WITH SPECIFIED LUBRICANT. 

8. INSTALL GASKET AND HUB CAP. 

------·--·-------------------- ·-- --··· --------- --
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B. SEMI-FLUID GREASE (MOBIL MULTILITH SHC 007 OR EQUIVALENT) 

I. INSTALL INNER BEARING AND WHEEL SEAL. DO NOT PACK BEARING WITH GREASE. 

2. INSTALL HUB/DRUM ASSEMBLY ON AXLE. LEAVE CRANE DR LIFT MECHANISM IN 
PLACE SUPORTING THE ASSEMBLY. 

3. PUMP GREASE INTO INNER BEARING UNTIL FILLED. 

4. PUMP GREASE INTO HUB CAVITY UNTIL FILLED TO TOP OF OUTER BEARING CUP. 

5. INSTALL OUTER BEARING CUP. 

6. PUMP GREASE INTO OUTER BEARING CONE UNITL FILLED. 

7. INSTALL AND ADJUST SPINDLE NUTS. 

8. PARTIALLY FILL HUB CAP (APPROXIMATELY 1/3 FULL) WITHOUT COVERING THE 
CENTER VENT/FILTER ELEMENT. 

9. INSTALL GASKET AND HUB CAP ONTO HUB. 
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REFER TO MANUFACTURING ENGINEERING'S SHOP PRACTICE 
K09-1 1001-SOO FOR REAR AXLE WHEEL BEARING ADJUSTMENT 
PROCEDURE. 
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WHEEL BEARING ·ADJUSTMENT PROCEDURE. 
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'-' ~\!heel Stud 

1. Drive Stud Installation 

Install drive studs with the hubs at room temperature. Precoat the studs with 
locking compound (ref. 48-02110) before installation. Torque to 45-60 ft. 
1 bs. 

2. l·lhee 1 Stud Rep 1 acemerit 
Refer to 33-10102 for proper procedures. 

3. Bearing Cup Replacement 

Refer to 33~ 10102 fcir proper procedures. 

E·45A (10/77) 
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HUB STUD AND BEARING CUP INSTALLATION. 
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-This section outlines the quality standards and acceptance criteria necessary 
to consistently produce sound welds on fabricated axle housings welded in-house 
and should be used in conjunction with associated Engineering, Manufacturinq and 
Quality Control standards and specifications. Vendor welding practices may 
differ. 

1. Genera 1 

Extremely good judgment must be used by the Quality Assurance Inspector 
when ap'plyi ng the weld acceptance criteria. Service usage and appearance 
must be considered when inspecting welds. Extreme conditions must be 
avoided and corrections made prior to vehicle release. 

Each weld surface should be visually examined by the inspector to determine 
the quality of the ,ioint. Welds should exhibit characteristics of fusiOn, 
penetration and soundness of weld deposit indicative of good welding 
practice and reliable service life. 

The weld should be of good appearance and not have excessive weld metal. 
Axle housings are to be warmed to room temperature prior to welding. 

2. l~eld Shape 

All fillet welds must blend smoothly with the axle housing and attachment 
along the full length of the weld including the ends. 

ACCEPTABLE FILLET WELD PROFILES 

PREFERRED OPTIONAL 

SMOOTH BLEND 
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2. Weld Shape (cont.) 

3. 

Unacceptable Fillet Weld Profiles 

' 
~ ' 

~ ~~ 
' VJeldino Irreoularities 

The acceptability criteria of the weld with respect to various welding 
irregularities (or defects) are listed below. Housing not meeting these 
requirements are to be rejected. 

A. Porosity: Small pinhole porosity is acceptable providing it is not 
interconnected and does not exceed 15% of weld length. Areas not 
meetin0 this specification should be repair welded. 

B. Incomplete Fusion (Overlap): Affected area should not exceed 10'.: 
of the weld length. Areas not meeting this specification should be 
repair welded. 

C. Cracks: Cracks are not acceptable. Affected area should be repai•· 
welded. 

) 
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3. Welding Irregularities (cont.) 

,_ 

D. Undercutting: Undercutting on the base housing is acceptable providing 
it does not exceed 1 mm in depth and 25% of weld length. Undercutting 
or heat erosion on the bracket is acceptable if it does not give an 
excessive rutter appearance. Areas not meeting these specifications 
should be repair welded. 

E. Craters: All craters of excessive length or depth should be repair 
welded. 

F. Voids: Voids are not acceptable and should be repair welded. 

4. Welding Prohibitions: 

A. Intersecting Welds: The combination of welds may not form three 
or more intersecting deposits; i.e., branch (Y) or cross (X) patterns. 
If fabricated (welded) brackets are being used, the combination of 
welds on the bracket and the attachment may not form the above pattern. 

B. Corners of square or rectangular brackets are not to be welded, ref. 
page 

C. Bottom Surfaces of axle housing are not to be welded. 

D. Circumferential welds ringing the housing. 

E. Vertical/Fore & Aft straight welds. 

F. Test Arcs on the housing. 

5. Welding Electrodes: Make all welds with low hydrogen electrodes (ref. AWS 
specifications E-7016, E-7018) using the voltage and amperage recommended 
by the manufacturer. 
Option for Wire Feed Helders: lise E-70 solid wire with gas shielding 
suitable for low hydrogen practice. 
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A. Rockwell: Deposit •.he required amount of metal wi the least number 
of passe's. 

B. Eaton: All fillet welds must be made in two passes. A third pass for 
clean-up is permitted, if necessary. 

Brackets attached to the housing 
bowl should be welded al! around 
as illustrated in Figure 1. Fillets 
the thickness of the housing wa 11 F~~ 
will be used. The attachments 
should fit-up as close as possible 
to avoid excessive welding. 

FIG. 1 

On brackets that require welding all around, distor"t'ion and stress can be 
controlled by welding on opposite sides of the bracket alternately. 
Figure 2 shows the tack vm 1 ding sequence l'lhil e Figure 3 shows the sequence 
and direct on of final v1elding. Cover the tack vields with the final welds. 

1 
)(X:-: 

FIG. 3 
4 ~ '----.:-1 .,.,..-----JI a 3 

)( 2 )( 
FIG. 2 

On brackr;f. • that are only welded on two s·id%, tack weld the bracket in 
the centt• on each side as shown in Figure •. Then fin;;'l weld from the edge 
of the tv-lcket towards the tack welds usin•:: the sequence in Figure 5. Cover 
the tack ~elds with the final welds. Back •D over the weld be~d for a 
short uLtance (l" approximate) at the enri of the stro:<r.~. 

0 
FIG. 
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8. Housing Arm Mounted Brackets 

Limit welding on drive axle housings to areas of miniMUM stress, see 
Figures 6 and 7. ~ake welds short and horizontal, at or near the front 
and rear horizontal centerline of the housing arm, and to short sidewise 
(longitudinal to the axle) welds and plug or circular fillets on the top 
surface. 

1.00 MM 

-~+---t 

FIG. 6 

1. 00 11AX 
t 

FREIGHTLINER SPRING SUSPENSION 

.12 No 1/eld 

F!G. 7 

FREIGHTLINER SPRING SUSPENSION 

1.50 

0 NOT WELD HERE 
E-45A (10/77) 
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FREIGHTLINER AIR SUSPENSION 

1. Tack weld in slots and/or at the casting's edge, near the centerline 
of the axle, 2 places. Weld over the tack welds with a 1.00 long x 3/8 
bead. 

2. A minimum of two passes on the fore and aft side of the axle housing is 
required. 

TVP 

3/8 

HE~DRICKSON SUSPENSIONS 

Beam hanger brackets will be welded on the fore and aft sides only, In all 
other respects, the welding should conform to the above specifications. 

REYCO SUSPENSION 

These instructions are for Reyco rear axle seats. 

BOTH SIDES 

a••• (I0/771 

1. 50 
ON CENTER 

NO FILLET WELD ON BACK 
SIDE 

) 

) 
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Principles 
: .. 

The drive line we use ( or any truck builder uses) is not ::a constant velocity 
joint. That is, when the two parts of a joint are at an'angle to each other. 
if one part is rotating at a constant speed, the other part must speed up and 
slow down twice for each revolution of the shaft. To compensate for this, we 
use joints in pairs with the input and output shafts parallel. 

The ideal situation is one in which the axle pinion shafts are parallel with 
the transmission shaft and engine crankshaft. When the two input shafts of a 
tandem drive unit are the same height, such as in the· SOHP, the 
axles are shimmed so that the pinions are pa+allel with each other as well as 
the transmission(s) and engine. This will eliminate any vibration due to 
varying shaft speeds, since only the driveline speeds vary. 

However, the majority of the tandem units we use have a high pinion on the 
front axle and a low pinion on the rear. This arrangement seriously limits 
the amount of axle articulation which can be tolerated because with the truck 
on level ground, the interaxle driveline already makes an angle of 10° or 12° 
with the pinion shafts. Then, if the front axle encounters a huinp, it- goes up 
while the rear goes doWn, relatively, and soon the driveline angle reaches 
its limit. 

On this type of axle, we can improve the articulation ability by raising the 
front of the rear axle to cut down on the initial driveline angle. This puts 
the.rear axle out of parallel and. produces a minor vibration, but half of this 
is taken care of by fhe interaxle differential, It is a compromise we must make. 

Measurement 

Always measure axle plane with a level on a machined surface which is known to 
be parallel with the pinion shaft. This may be a driveline yoke or flange. 

Remember that the angle you read is measured from the horizontal. Measure the 
engine angle and subtract the two to find the relative angle. Using the frame 
as a basis in not recommended. 

SINGLE DRIVE AXLE 

The arrows indicate the points at which the protractor should be placed to 
insure an accurate reading~wheo.....planing ... ---- ···-·- · .- .. ·--- _,. -·-· · .... 
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TANDEM DRIVE AXLE, DRIVE PINIONS EQUAt HEIGHT 

33-11104 

Page 2 

The arrows indicate the points at which the protractor should be, placed to 
---------cinsure.an accu~;1te reading when planing, 

ENGINE .. -- ... - · · ·· · 

Engine 
Angle 

TRANSMISSION 

Plane 

Horizontal Plane 

FORWARD REAR. DRIVlfAXLl . ------·-·'--''-~. 
REAR REAR DRIVE AV"") 

TANDEM DRIVE AXLE, DRIVE PINIONS UNEQUAL HEIGHT I 

The arrows indicate the points. at which the protractor should be placed to 
.. :insure an accurate reading when planing. 

~-!fGlNE' . -

TRANSMISSION -- - - • 

Horizontal Plane 

Suspensions 

Horizontal 
Plane 

,. 

. 'Horizontal •j' · 

Plane • f' 

FORWARD REAR DRIVE AXLE -- --- . -~ ...... -.J 
REAR REAR DRIVE AXLE 

Different suspensions will require different approaches to the problem of 
adjustment, On the Freightliner suspension, the spring ends are low at the 
equalizer so that you have a negative angle on the rear, and positive on the ~) 
front before any shims are added, In same cases, it is necessary to reduce the _ 
angle on the front axle by placing the shim in "backwards" or with the thick part 
in front. 

SEE DETAILED AXLE PLANING INSTRUCTIONS ON THE FOLLOWING PAGES 

Form E-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 



Complied L.UHL Shop Practice 

· Appiowed D.C.R. Axle Planing 33-11104 

FREIGHTLINER SPRING SUSPENSIONS 
llluld 09/04/87 . 

Rewilld 'Z..-S-8S -c Cht L 8 fREIGHTl.H:R CoRPoRATION tr . IIClRTLAN). Of830N ·Page 3 

TOLERANCES: ANGLE=± ~0 

FREIGRTLINER SPRING SUSPENSIONS: SIDE = + ~0 Relative to DL Yoke 

PLANING ANGLE 
AXLE SUSPENSION AXLE ENGINE 
MODEL MODEL SPACING ANGLE FORWARD REAR 

ALL SINGLE ALL SPRING @ ENGINE ANGLE DRIVES - -
ROCKWELL 

SSRD ALL SPRING ALL 3°00' 3°00' 5°00' 
SQ-100, SQ-100! 

EATON 

402} 402P 3°00' 3°00' 
. 

5°00' 401P SERIES ALL SPRING ALL 

451P 

52.00 3°00' 
. 

3°00' 5°00' 54.00 
' 461P ALL SPRING 

60.00 3°00' 3°00' 5°00' 
. 

·. 

' 
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IIIUICI 3-A-S7 
FREIGHTLINER.AIR SUSPENSION ) 

Rmled. 2.. -s-s~ ChgLtr B FRE~~TION Page 4 
.· 

.. 

FREIGHTLINER AIR SUSPENSIONS: 

CONDITION: UNLOADED 
.. 

. 

AXLE 
AXLE ENG. . . 

MODEL ANGLE FORWARD . REAR 
ANGLE\Y SHIM\bl ANGLE I..!:) SHIM\bl 

30 20 . oQ) 
1 - -

40 30 None - -
ALL SINGLE 50 40 10 \:!I - -DRIVES 

5'7.0 4'7.0 1'7.0 - -
ROCKWELL: SQ-100 30 20 loG) 40 lo@ 
SQ-lOOP, SSHD 

zo® EATON:. All 40 30 None 50 ) 

0 Ref. unloaded condition angle will increase 0 1 at rated load. 

® Reference only. 

® Thick edge of shim forward 

@ Thick edge of shim back. 

. 
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Page 5 

NEWAY SUSPENSIONS: TOLERANCES: ANGLE c ± ~0 

AXLE SUSPENSION AXLE ENGINE PLANING .ANGLE 

MODEL MODEL SPACING ANGLE FORWARD REAR 

ALL SINGLE ALL SINGLE @ ENGINE ANGLE 
DRIVES - -
ROCKWELL ALL TANDEM ALL 3°00' 3°00' 5°00 1 

SQ-100,SQ-100P -

ROCKWELL ALL_ TANDEM ALL 3°00 1 3°00' 5°00' SSHD 
,_,-···--·-

EATON 
(;~~ ~ 

/ -

402(P) 401(P) ALL TANDEM ALL -3°00' (s~0 
451 (p) SERIES -

'------' 
52.00 3°00' 3°00' 11°30 1 

EATON 54.00 
46l(P) SERIES ALL TANDEM 

60.00 3°00' 3°00' 5°00 1 

ROCKWELL ALL TANDJlM 65" 3°00 1 3°00' 3°00 1 

RT-48-180 70" 

-

' 
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HENDRICKSON SUSPENSION ...... . . . . 

....... 2 -S-88 Chi Ltr R fREIGtmtER~llON Page 6 

HENDRICKSON SUSPENSION: .TOLERANCE: ANGLE = + \ 0 

AXLE SUSPENSION AXLE ENGINE PLANING ANGLE 
MODEL MODEL SPACING AXLE 

FORWARD REAR 

ROCKWELL RS, RT, RTE 52 3°00' 3°30 1 9°30' 
SQ-100 SERIES SQ-100P 

54-72 3°00 1 3°30' 3°30' 

ROCKWELL. RS, RT, RTE 52 3°00 1 3°30' 9°00' 
SSHD SERIES 

54-72 3°00 1 3°30' 3°30' 

ROCKWELL RS, RT, RTE 52 N 0 T AVAIL 11. B L E 
SERIES 

54 3°00' 3°30' 11°00 I 

RS, RT, RTE 
3°00 1 3°30' 3°30' RT-48-180 (EXCPT RTE-380) 60 

RTE-380 60 3°00' . 3°30' 9°30' 

RS, RT, RTE 72 3°00' 3°30' 3°30' 
SERIES 

EATON RS, RT, RTE ALL 3°00' 3°30' 3°30' 
401P, 402, 451P SERIES 

EATON RS, RT, RTE 52 3°00' 3°30' 10°30' 

461P RS, RT, RTE 54 SERIES 
3°00' 3°30' 10°00' 

60-72 3°00' 3°30' 3°30' 
) 

' 



Compiled L. UHL Shop Practice 

Approwld D.C.R. Axle Planing 33-11104 
. REYCO SUSPENSIONS ...... 3-A-67 . 
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PCIR'IL.AN>. CHI»! 

REYCO SUSPENSIONS 

The axle seats supplied with the suspension are machined to pr.oper angle. 
Shimming is not required. Values below for reference only. . 

AXLE SUSPENSION AXLE ENGINE PLANING ANGLE 

MODEL MODEL SPACING ANGLE FORWARD REAR 
.• 

ROCKWELL / ' . 50.00 3°00' 3°00' 11° .oo• SQ-100 . /ALL REYCO 

\ 52.00 SO-lOOP • 

SSHD I 50.00 3°00' 3°00' 10°00' 

l 52.00 
I EATON 

J 
50.00 3°00' 3°00' 10°00' 402, 402P, 52.00 4oi P 451P series 

' I ,,, 50.00 3°00' . ll 0 00' 461P I 3°00' ' 52.00 
. ~--._.-c/ I'Cf-" '"j'r 4C52- . '\2~~0 S'?o . 30 /0° 0\ '\.2\~ 

-
~---------~-----···"-' ·-----·- ~"-"" -·----~----- ··"-·· ---~---·--·-~- ----------·-ftF ------- ------- ___________ , ___ ,_. _______ 

-e~ 
" . 

6q-100 sz.o -:z:D ~ \\0 
P<W-12-\~ 

;::;:> 

~---·· ··- --- . ---- -----------~'"·'"'"- .. --------·-··------- - -

. 

' 
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. 
8-4-~7; ...... CHALMERS SUSPENSION ) 

Re•illcl 2-S-~S . . r M fREIGHn..N:R CoRPoRATION Clltl Ltr · Pa'IT!..ANl.OIEI:nl Page 8 

CHALMERS SUSPENSION TOLERANCES: ANGLE=± ~0 
.· 

AXLE SUSPENSION ANGLE ENGINE . PLANING ANGLE . 
MODEL MODEL . SPACING ANGLE 

FORWARD REAR 

ROCKWELL ALL CHALMERS 52 3°00' 3°00' 10"oo• 
SQ-100 54 3°00' 3°00' 10°00' 
SQ:-100P 60 3°00' 3°00' 3°00' 

72 3°00' 3°00' 3°00' 

ROCKWELL 52 3°00' 3°00' 10°00' 
SSHD 54 3°00' 3°00' 9°00' 

60 3°00' 3°00' 8°00' 
72 3°00' 3°00' 6°00' . 

. 
EATON 
402 52 3°00' 3°00' 3°00' 
402P 54 3°00' 3°00' 3°00' 
401P 60 3°0b' 3°00' 8°00' 
451P 72 3°00' 3°00' 3°00' 

) 

EATON 

1 461P 52 3°00' 3°00' 10°00' 
54 3°00' 3°00' 10°00' 
60 3°00' 3°00' 9°00' 
72 3°00' 3°00' 7°00' 

. 

) 

'.-o.:.-
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........ 3-4 -cg7 PAGE & PAGE, RIDEWELL, ROCKWELL SUSPENSION 

........ 1.. -s .£13 ChtL• fREIGKTl..t£R CoRPoRATION 
PCIR'Tl.Aif:l. OAEGON . Page 9 

PAGE & PAGE SUSPENSIONS 

. CONTACT PRODUCT/CUSTOM 

RIDEWELL SUSPENSIONS 

CONTACT PRODUCT/CUSTOM ENGINEERING 

ROCKWELL SUSPENSIONS 

CONTACT PRODUCT/CUSTOM ENGINEERING 
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.3 •. Tri-drive - Plane axles according to the following: 

AXLE TYPE SUSPENSION TYPE ANGLE 
ENGINE 1st AXLE 2nd·AXLE 3rd AXLE 

. 

Tfmken 
ERQHO Std Hendrickson R3-480 0° 00' 0° 00' 0° 00' 14° 00' 
ERQHD Wide Track Hendrickson Tandem 1° 26' 1° 26' 1° 26' . 12° 30' 

and Neway-Air 2° 35' 2° 35' 2° 35' 11° 30' 
3° 00' 3° 00' 3° 00' 11° 30' 
3° 31' 3° 31' 3° 31' l1° 00' 
4° 23' 4° 23' 4° 23' 10° 00' . 

... 

4. Trailer (or Non-Drive) Axles {Non-Steering): 

A. Face axles as follows: 

BRAKE TYPE AXLE PLACEMENT 
Wedge Adjuster star for top 

brake shoe is to rear. ) 

Cam Determined by suspension inst. 

B. Plane axles as follows: 
AXLE TOP OF AXLE INSTALLED REF. 0 .Y 

MOO. HOUSING IDENTIFICATION ANGLE TOE IN CAMBER SHAPE OF ROTATION OR OUT 
Punch Marks 

TK Round or 
00 Drilled Holes 02:_ 1/16 30'+ 10' 

RN 
Rectangular 

CD or Marked 
Square 

. 

c. Interaxle Alignment: The distance from end center of one axle to 
the end center of the other axle should be within .12 at opposite ends . 
of axle. 

(!) Do not rotate from 0° to effect a change in toe-in or out and camber. 

5. Page & Page 750 series suspension. 

A. 
0 

The maximum shimming allowed is 4 • 

REPORT ER.RORS AND CHANGES TO ENGINEERING DEPT. 
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•' 1 \1.-\A·81 ClltL• f1'"FLFii~iii .. ii~:.~ERl:~:C.,.ifiilO(iiHAi:niiiONDN--~P;:a:g;:-e-:;1-;1-1 
a. Trf·drive • Plane axles according to the following: 

1--AX-LE_TY_P_E __ -1-_s_u_sP_E_NS_I_ON_TY_P_E --11-&J.ijNF: l ~:t AXLE A:~~EIXLE 
. 

3l'tl AXLE 

Timken 
ERQHO Std Hendrickson R3-480 

Hendrickson Tandem 
and Neway-Air 

0° 00' 0° 00' 0° 00' 14° 00' 
1° 26' 1° 26' 1° 26' 12° 30' ERQHO Wide Track 
2° 35' 2° 35' ~O I 11° 30 1 

3° 00' 3° 00' 11° 30' 
3° 31' 3° 31' 11° 00' 
4° 23' 4° 23' ~ 1'-1-..;;1,;;.0°_,;;.00:..'_--t 

4, Trailer (or Non-Drive) Axles (Non-Steering~~Q 
A, Face axles as follows: ~«,CO: . 

RDall~ TVPF: AXLE PLACgY' "' /2 Q 
Wedge Adjuster sta ~, ~ ,....( ' V 

brake sho ~V / !J/ 
Cam Oete ~Q /) :/'st • 

. 7 ~0 'Y/ 
B. Plane axleS\_· s: 

AXLE '\. /;f--TO_P_O_F_A_X-LE-~IN:':':S'='TA:":'L~LE""O,....,.--,.,..,.RE:F-."""' ONL"",y--

MOO. Hg~u~G DENTIFICATION I OF ~'khoN ~gE 0~ CAMBER 

Punch Marks 
TK Round or 

00 Dr111ed Holes 0! 1/16 30'! 10' 

RN 
.Rectattgular 

Marked CD or 
Square 

C. Jnteraxle Alignment: The distance from end center of one axle to 
the end center of the other axle should be within .12 at opposite ends 
of axle, 

(i) Do not rotate from 0° to effect a change in toe-in or out and camber. 

5, Page & Page 750 series suspension. 

A. The maximum shimming allowed is 4°. 

AND CHANGES TD ENGINEERING DEPT. 
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!'age l 

t ~-; l 
$ENERAL -1 
-~l~s. 11re usually installed on the vehicle as pre-assembled units inclu.cUng all 
parts from springs and fastening parts, radius rods and their axle brackets, 
and planing shims (see 33-lll04), to the axle itself less wheels and tires. . 
For ease of installation, minimum need for adjustment and modification after 
installation, and trouble-free operation in.use, it is necessary to control 
certain potential trouble spots with great care. Fortunately, there are just 
a few such spots and they are readily taken care of. 

J3 1. Piping Timken "Failsafe" Brake Chambers • NOTE: DOES NOT COMPLY W/FMVSS 11121. 

Form E-45 

In present installations of Timken "Stopmaster" brakes with "Failsafe" 
chambers, either the forward or the rear chamber is located higher·than 
the axle housing. The chamber in the higher position must be installed 
rotated so that all fittings are lower than the highest part of the 
chamber (see Fig. 1), so that damage from frame interference may be 
avoided. To route the hoses up over the axle housing 45° elbows will be 
needed at the ports in the chamber. 

The opposite chamber on the same brake will always be lower than the first 
chamber, so no special precautions need be taken with it. 

Service Brakes - Relay ValV. 
Plug 

'Parking Brakes Q.R. Valve 

AX.L..E. 

Figure 1. 

2. U-Bolts 
U-Bolts are used in Freightliner Suspensions to fasten, by clamping action, 
the axle, spring, and radius rod axle anchor bracket. Besides the main 
pieces in the stack, there are usually several other, such as U·Bolt Pad, 
Retainer Plate, Taper Shims, Spacers, Axle Pad, Flat Washers, Shock Absorber 
Clips, Axle Stops, etc., and the spring itself consists of several leaves. 
With all this mutiplicity of pieces, and considering the continual vibration 

. . to '!!hich _the axle is subject, the importance of the proper install.lltion of 
:! .. '1'_ll,e ll-Bolt and U-Bolt Nuts can hardly be overemphasized. . "; : j _: ____ .. 

'· i ·Without the U•Bolt the whole structure becomes merely a pile of 1~11~ parts • 
. :~.:;l'o,; 'this reason, certain properties affecting the performance of tJ:te·U.,Bolt 
- ·must be carefully checked. · 

(Continued) 
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2. U-Bolts (continued) 

A. length 

The U-bolt threads are to extend beyond the high nut ·by a minimum 
of three (3) threads and a maximum of 1.50" with the nuts fully· 
tightened. 

B. Lubricants 

The threaded portion of the U-bolt is to be coated with anti-seize 
compound, 48-00094-101, or chassis lube, 48-00109-001, at time of 
assembly. ·The U-bolt pad is to have alumilastic, 48-00119, applied to 
the grooves. 

C. Torgue 

E-45A (10/77) 

As per 33-11109 

U-Bolt ----l 

U-Bolt 
Retainer 

Sprin 

Axle 

Torque 
Rod 
Bracket 

Axle Pad--~:;_ 
Bearing Washer 

High Nu 

Apply Anti-Seize 
Compound Here 

Apply Alumilastic Here 

Axle Spacer & Dowel 
(if used) 

··' 

) 

) 

.. 
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For111 E-46 A 

PORTLAND OREGON 

3. BREATHER CAP CLEARANCES 

On all Axles, except Eaton, 
used with Freightliner & 
Henrickson SHspensions, 
install a 45 3/8 elbow 
between the Axle Housing 
and Axle Breather Cap, 
turning the elbow to point 
the Breather Cap inboard. 

STR. ELBBW 
3/8 X 45 

~:,· .. ~····~··-.·: •.. ·· 
'" 
~~· ·> 

. .,,,, 

FRAME 

,._ __ AXLE STOP 

AXLE 
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SHOP PRACTICE 
AXLE INSTALLATION 

~I~s~s~u~ed~~~~~~Chg 
Revised Ltr · 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

TRAG TECH 
5. (l>AP) No-Spin Differential 

When this No-Spin Different1al1s mounted on a vehicle: 

33-11105 

.. : .. , 

A. Place the information packet (which is includ.ed in the installation kit) 
in the dash compartment. · · · ·· 

B. Remove the decal, and mount it on the left hand .door in an unobstructed 
location. 

h"'""'"''" 
ICl"-Mil: 1\~.liiOj f'ltt> 1\.t l&L&I lt.-'H U•l 

•n•H~ tttlt• '"'" ''''"" 1('\ ''''''t\ H•• 
\ It. t \ I \ \ \..l t I I f t t• I 1 1 I I '• t 

f.ll\'\lt ifll\ h·"l\C\.UI&\ 1 
h'- \ n, t .. , , u •n "' 
HUt H\f••\\\.\\\ \\\\Utlt.:' 

l\\\tt f\1 \.It IL.f/ tttlto. \...._\It I t'l IH 

·) .. 
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SHOP PRACTICE 

AXLE··INSTALLATION 

FREIGHTLINER· CORPORATION 
PORTLAND , · OREGON 

SECTION NUMBER 
33-1 I I 05 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM}· WORK· INSTRUCTION ·· K09-SOO I I -004 FOR AXLE 
INSTALLATION. 



COMPILED HJR SECTION NUMBER SHOP PRACTICE APPRV ANDERSON 
33-1 I I 06 

ISSUE DATE 04/03/72 AXLE LUBRICATION PAGE 
REV-DATE 07/29/96 I OF I 

CHG·LTR E 
FREIGHTLINER··CORPORATION 

PA2042-72 PORTLAND • · OREGON 

REFER· TO IMIS· (INTEGRATED MANUFACTURING· INFORMATION 
SYSTEM l · WORK INSTRUCTION ·· K09-SOO I I -005 FOR AXLE 
LUBRICATION. 
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SHOP PRACTICE Comoiled HJR I 
AXLE LUBRICATION 33-11106 I 

Aooroved Andersen 

4-3-72 Issued Chg c FREIGHTLINER CORPORATION Pagel 
Revised 4-\S·g.:), Ltr PORTLAND OREGON 

3. DRIVE AXLE LUBRICATION SPECIFICATIONS 

Lubricate Axle Drive Units, Shift Units and Hubs per VEHICLE LUBRICATION 
CHART (Form E-47, latest revision), Ref. 33-00102. 

~ 4. OIL FILTER AND COVER INSTALLATION PROCEDURES FOR SQHP AXLES 

1. Filter: 
A. Remove temporary filter base cover 
B. Wipe the base with a clean cloth 
C. Coat the new filter gasket face with axle oil. 
0. Install the filter on the threaded stud and tighten one full 

turn after the gasket contacts the base. Do Not Overtighten. 

2. Cover: 

' -;---· 

A. The cover is to be installed by using two threaded studs (ROK/4x1707), 
four washers (ROK/129E1669) and two locknuts (ROK/NL25-1). These 
should be shipped with the axle. 

B. When the cover is assembled over the filter, the tabs on the cover 
will stand clear of the axle body. · 

C. Use 11/32" dia. flat washers (23-600-31) inserted over the studs so 
the tabs will contact the washers when the locknuts are tightened. 

D. Torque the locknuts to 11 ft.lbs. Do Not Overtorque. 

'""" E·'lll REPORT ERRORS & CHANGES TO ENGINEERING 
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COMPILED K-H 
SECTION NUMBER SHOP PRACTICE APPRV DCR 

33-1 I I 07 
ISSUE DATE 04/07/65 AXLE· SHIFT··INSTALLATION PAGE 

REV· DATE 07/29/96 I OF I 

CHG·LTR c FREIGHTLINER CORPORATION PA2042-72 PORTLAND.· OREGON 

REFER· TO · IMIS· · (INTEGRA TEO MANUFACTURING ·INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-SOO I I -006 FOR AXLE 
SHIFT·INSTALLATION. 
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AXLE SHIFT INSTALLATIONS 
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PORTLAND OREGON 

33-11107 
Page 1 of 2 

P*A078-20 

1. Securing Valve to Shift Lever- These valves frequently come loose 

Form E-45 A 

from the shift 1 ever in service. First put a drop or two of "Lock-Tite" 
Nut Lock CV (4-10) on the screw threads, then tighten them securely. 

2. Air Lines - Air lines from frame to axle must be arranged to provide 
for vertical axle motion. See 12 - Group for general oractice. 
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~. . POOR 
AXLE SHIFT UNIT 

Shift Solenoid ~-lounting - Always mount the solenoid at least l/2 inch 
above the bottom flange when locating it inside the frame. This will 
prevent an accumulation of dirt and water which may block the exhaust 
port. 
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Axle Shift Housina 

1. Installation 
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A. Position the gasket and shift housing assembly against the drive 
unit making sure that the shift lever yoke is properly located 
in the shift collar groove. 

B. Install the shift housing cap screws and tighten to the correct 
torque value. 

2. AdJustment of Shift Shaft 

Adjust the positioning screw at the rear of the shift housing assembly 
in the following manner: 

A. With the shift shaft moved back its full travel locking the 
inter-axle differential, turn the adjusting screw in until the 
end of the screw touches the end of the shift shaft; 

B. From this point, proceed 1 to 1\ turns more and lock the adjust
ing screw with the jam nut. (This will allow approximately .012" 
clearance between the yoke and groove of collar and thus elim
inate yoke or collar wear.) The shift collar provides a defi
nite stop against the housing wail when the shaft is shifted in 
the opposite direction. 

3. Traction Shift Unit 

If a driver controlled traction shift unit is to be installed 
see 33-llll6. 
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GENERAL VALUES: SEE 33-00109. 

SPECIAL TORQUE VALUES: 

FOR THE FASTENERS LISTED, USE THESE TORQUE VALUES IN PREFERENCE TO 
GENERAL TABLE. VALUES ARE FOR LUBRICATED THREADS. 

FASTENER THREAD GRADE TORQUE REMARKS 
SIZE MAT'L (FT LBS) (MFR) 

RADIUS ROD CLAMP NUT 1/2-20 UNF B 50-55 (FL) 

HOUSING COVER TO HOUSING (ETN) 
STUD 7/16-20 UNF 8 78 ± 8 
NUT 7/16-20 UNF c 78 ± 8 
CAP SCREW 7/16-14 UNC 5 51 ± 4 

LOCKOUT PUSH ROD NUT 3/8-24 UNF B 23 ± 3 (ETNl 

LOCKOUT SHIFT CYLINDER 1/4-28 UNF B 100 ± 10 (ETN) 
NUT <INCH LBS.) 

LOCKOUT SHIFT CYLINDER 7/16-14 UNC 5 52 ± 4 (ETN) 
MOUNTING CAP SCREW 

"U" BOLTS ARE TO BE TORQUED DIAGONALLY FOR ALL FREIGHTLINER PROPRIETARY 
SUSPENSIONS (E.G. F/L AIRLINER, F/L 4 SPRING, ETC.) PER THE FOLLOWING, 

IIU" BOLT SIZE STEP I* STEP 2 * STEP 3 * FINAL STEP 
TORQUE TO TORQUE TO TORQUE TO 

(±20 FT-LBS.) (±15 FT-LBS. l (FT-LBS. l 

5/8"-18 UNF HAND TIGHTEN 60 200 180 - 230 

3/4"-16 UNF HAND TIGHTEN 60 200 270 - 330 

7/8"-14 UNF HAND TIGHTEN 60 200 420 - 500 

1"-14 UNF HAND TIGHTEN 60 200 520 - 600 

*TO BE COMPLETED PRIOR TO REAR AXLE ALIGNMENT. 
NOTE: •u• BOLT NUTS ARE TO BE TORQUED USING A DIAGONAL PATTERN 

PER THE FOLLOWING SEQUENCE: 

4 1 
~- ~ It SPRING -

~ ~ 
2 3 
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SPECIAL TORQUE VALUES: (CONT. l 

FOR THE FASTENERS LISTED, USE THESE TORQUE VALUES IN PREFERENCE TO 
GENERAL TABLE. VALUES ARE FOR LUBRICATED THREADS. 

REAR AXLE YOKES 

FWD INPUT FWD OUTPUT REAR INPUT 
THREAD TORQUE THREAD TORQUE THREAD TORQUE 

VENDOR MODEL SIZE FT.LBS. SIZE FT.LBS. SIZE FT.LBS. 
R-1 10 I . t>l - I<! 900-1 C!Ul 

§6~f~0F>~o. 
I .500-12 450-600 I .250-12 450-600 I .500-12 800-1100 

l~g§:ggp& 
i~SHL I. t>l-IC! 4t>U-600 .t>OU-12 4bl-6UO l.t>Ol-12 800- I I Ol 
SRI7 0 I. 75C -I 450-600 I .500-12 450-600 1.750-12 900-1200 
13::?~~-160 
RS23-180 M45XI .5-6G 996-1232 
RS26-180 

ROCKWELL RSI3-120 
RSI5:..120 STD RSI5-210 
RSI7-140 
RSI7-220 M32XI .5-6G 
RSI9-145 

738-918 

RSI9-220 
RSI9-230 
RS21-145 
RS21-230 
RS23-240 M39XI .5-6G 922- I 132 
RT34 145 M39XI .5 M39XI .5 M39XI .5 RT40-145 -6G 922-1132 -6G 922-1132 -6G 922-1132 
RT44-145 
RT46-160 M45XI .5 996-1232 . M39XI .5 922-1 132 M45XI .5 996-1232 -6G -6G -6G 
RT48-180 I. 750-12 900-1200 I .500-12 800-1100 M45XI .5 996-1232 RT58-180 -6G 
RT48-380 
RT52-380 
RT58-380 

1.750-12 900-1200 I .500-12 800-1 I 00 I .500-12 800-1 100 

RT34-140 M39XI .5 922-1132 M32XI .5 738-918 M39XI .5 922-1132 RT40-140 -6G -6G -6G 

D341 ,D381. 
D381P,DS451 I .625-18 780-960 I .250-12 480-600 I .500-18 560-700 
D401P.DS402 
0461P 1.875-12 840-1020 I. 750-12 840-1020 I • 750-12 840-1020 0481P 

EATON 22121 I .500-18 560-700 
23421,23121 
26 I 2 I , 2642 I 
23221 I . 750-12 840-1020 
23105S 
E23105C 

•SHOP INSTALLATION OF YOKES IS NOT A RECOMMENDED PRACTICE. 

I 
I 
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1. Brake Installation: Hhen installing wedge type brakes, the following steps 
are essential. 

A. Place wedge-roller assembly into spider. Be sure to locate nibs on 
wedge-roller assembly with slots. in bottom of threaded hole. 
NOTE: Early Rockwell wedge brakes did not have this nib-slot arrangement 

B. Install chamber assembly in threaded hole and screw in until tube 
bottoms out. 

1. Align chamber ports by backing off the chamber no more than 1 turn. 

2. Tighten the collet nut finger tight. 

C. There are two different locking methods used: 

1. On earlier models a spanner type locknut is tightened against a 
maleable washer which is then peened alternately into the nut slots 
and spider (support tube) slots. 

2. On later models a taper-nosed spanner nut enters the conical counter 
bore of the spider boss and, as it is tightened, effects a clamping 
action on the threads of the brake chamber support tube. No 
locking washer is used. 

CAUTION: Use the slotted nut 
and peenable washer with the slotted 
spider boss and use only the taper 
nut with the inner beveled spider 
boss; do not mix parts. 

TC TIGHTEN COLLET NUT: 
Charge the chambers to 100 PSI ± 10 PSI during tightening. 
Use a blunt-nosed impact tool or drift punch and hammer and, after installing 
finger tight, rotate at least 1! teeth. (Due to close quarters, it is not 
possible to use a torque wrench on this nut.) 

~~------------------------------------------------------------------~ E-45A (10/77) 
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Cbanw·ng Park!#$ Brake Chamber Inlet Port Position 
It is sollletimeS necessary to change the direction of the air inlet ports 
on the spring-:.type· air-released par-king brake cylinder fer better routing 
of the air supply hosaa... This can usually be done safely and easly by 
ca.) loosening the ctamp band -~~S.i'Y n 
on the sery;i~!) brake chamber •••; ... , \ 
and (b.) rotating the whole lit Bill· .. liJaiM·. 
parking brake assembly with. ,,_ #?.. ....... ~---······· ··· 
the attached pressure("l>late 
end of the service }>take ~:!fjj 
chamber. (See Sketch) · · ··· · .. 

- -~ 

IMPORTANT CAUTIONS: 

A. 

B. 

c. 

When the inlet ports 
have been rotated to the 
desired pol*tion, he 
sure to retighten the 
loosened clamp band. 
Also check the other 
band to be sure it is 
properly seated and 
tightened. 

If for some reason it 
is found necessary to 
loosen the parking 
brake chamber clamp, 
do not a,l;tel!!Pt to do so 
without first relieving 

sernce Jl~: 
h1et: Pe<ft: '' - ------··<# 

the powerful internal spring force by means of the hand screw. After 
completing the adjustment, be careful that both chamber clamps are 
properly tightened. Finally, restore the spring force by returning 
the hand screw to its "out" position. (This is not a usual operation 
and should in general be avoided as unnecessary.) 

Special Note MGM Spring Brakes: As recieved MGM chambers have ports 
pre located and the breather cap is in down location as indicated on 
the cover. When relocating ports or installing chambers other than 
normal position it is necessary to relocate breather cap to down 
position by rotating it down position should be maintained when 
installed. 
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3. BRAKE CAMSHAFT ROTATION, TRAILER AXLES * 
In the interest of improved service life of 
trailer axles employing Rockwell-Standard "P" 
series cam brakes, it is recommended that 
whenever possible the brakes be installed on 
the axle so that the rotation of the brake 
camshaft is in the same direction as the 
rotation of the wheel and drum in forward 
vehicle travel. (See Figure") ~ 

Camshaft 
, Rotation 

Note that any installation in which the 
camshaft rotation is opposite the wheel 
and drum rotation, could result in noise, 
chatter, and axle "hop"; it could cause 
damage to the axle assemblyo 

4. BRAKE LOCATION IN SUSPENSION 

Forward Wheel 
Rotation ~ 

On Hendrickson suspensions, when spring brakes are required on one axle only, 
they should be mounted on the forward drive axle only. 

[_ 5. BRAKE LINING COMPATIBILITY 

f 

Brake lining from various vendors will on occasion be intermixed in inven
tory. Under no circumstances will an axle be assembled using lining from 
two different manufacturers on the same brake or the same axle. It is 
permissable to have different manufacturers lining on front axles to that 
installed on the rear axles but do not mix on Tandem axles. To facilitate 
identification all brake lining's are color coded see 48-2272. 

6. SLACK ADJUSTER MATCHING 

Under no circumstances is an axle to be assembled usino two manufacturers' 
slack adjusters. The manufacturer may vary between'the steerin!l axle & ,the 
rear axles but all rear slack adjusters must be of the same manufacturer. 

7. CAMSHAFT SPLINE LUBRICATION 

Eaton brakes do not require lubrication of camshaft splines. 

Rockwell brakes supplied without slack adjusters require lubrication of 
camshaft splines with multi-purpose chassis grease, 48-00109, prior to 
slack adjuster installation. 

* Or, "non-drive" axleso 

Form E-45 A REPORT ERRORS & CHANGES TO ENGINEERING DEPT" 
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Squaring Al:ms 

"A" 

fig. 1. 

Set~~ theckiug fixture tn·the two center boles.in·the ends of the axle, 
an,d:p~~c~ the:squaringaj,-ms . .on top of_,the eross tup~~ :~k the 1quareness 
of.:tbe-~:to the~r~il by. ~oting .the. cap at .!'41'. (fig. 1} batwe.en OJ.l!opo_!.nt cf 
Of t;!le._,f.ixtl,lre an~. t,!ae f&il·'!hel? .;he Ot~.e;' f~int .i.ll: ~ygh; ~ .COtlt!-C!~With 
the railt .. • . .. • . . . ... •• _. . ::. ·~:~. · 

~ORT ERRORS & CHANGES TO CORPORATE !NGih"EERING . . . 



. . 
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.. of r:he fixture. 1l!llben ahoulcl .lte .Ailded 011, the left or dpt eide between the 
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··PART 50 •. 

23-11856-042 
13-09114-000 

. ·c·a. TRICDESS :; : ':~ . 

~042" 
~14" 

· Mote: Use the alllt.m 111111ber of washers to obtain the 11ecessary etac'k 
thickness. · 

Forward Spring Bracket 

{s) 

'Forward 

Fig. 2. 
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I. SHOP l'IACTtCE 
AXLE ALtGNKEMT l'B.OCEDURE 

33-11111 
.,:.;.. . ... : .. ·-

L
b& C · f'REIGHTLfNER CORPORATION 
tr · T NO OREGON Page 3 

$et c:be c:vo poillU of l:he c:ool ill l:be ule cater boles on one dele of the 
,.ehicle and lock them in position. 'Transfer the tool 1:0 the other aide of 

· the -.ehicle and compare c:he ule. spacing •. tf c:here 1a aore than 1/16 dif
. .ferance ill the .,acing on one aide of the ,.ehicle compared to the other, 
washers .ust be added to the rear axle lt'ac!ius lt'ods. 
'l'be vaahers should be located on the left or dght •ide f»etveen the aqua 1· 
izer bracket and the radius rod (fig. 2). 

D. When the axles have been correctly squared lt'etorque all U-bolta and radius 
rods to the values per 33-16109, · 

E. AXLES WITH SCREW-ADJUSTED JW>IUS 10DS 

•.:: 

The procedures and use of the checking fixtures is the aame as with the 
ahi111 adjusted radius rods. ~when making the adjust..ut, be aure to ·· 
screw the adjusting radius rod past the desired setting, and then back up 
the screw to the final position. . ...... _ ....... 

Axle Spacing Tool ., ,, 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 



A 

I . •. 

SHOP PRACTICE 

PAGE 4 

.. 'F. CHECKING AXLE SQ!JARENESS TO.FRA .. E (ALTERNATE METHOD) 
,·, ' ..... ,-,,, ·'~'"-"'•"-';.·~-<. • . .._..;,,.- ... ~,-· '·'.-·· . . -::·"' - : ' . ,'"• _,_,, '' -·· .-· . 

1. Before checking axle csquereness to thecframe tt iS"Yery iMptrtant 
' ' · that the truck have the rear axles in a 11eutral .,Osition. . fter . · 

location tn the parked position. the truck should be run backwards · 
and forwards several times to relax the axle position. 

2. When the truck is completely assembled and other alignment methods 
are not available, the axle squaring checking fixture may be used to 
recheck axle squareness to the frame. The checking fixture 1s brought 
in against the rim on the wheel. This is more accurate than the tire 
side wall. Rulers are now layed across the top of the fixture and the 
distance measured into the frame rail. ~easurements should be taken 
from both sides of the truck and compared to be sure of the readings. 
If the readings on both sides of the wheel do not compare and the 
error 1s greater than 1/B" for axles parallel to each other and square 
to the frame, further adjusting or washers will be needed on t.he 
radius arms. 

• ...... 110/771 
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llpp ro1111d . AXLE ALIGNMENT PROCEDURES 
~ J---tiiUICI _ _,_,:....;;;L...!~----... . ._ 

-·-

/ 

C, _ Bendricltaon Suspensions 

· 1, Without Track Bars/Lateral Torgue Bods/Panbard.Bods 

E .. 5A (10/17) 

The distances fr0111 tbe inaide tire to tbe frame aust be equal ± ,12" 
in both_ loaded and unloaded conditions (with tbe walking beam parallel 
to tbe frame, when viewed fr0111 above), 

2. With Track Bars/Lateral Torgue Bods/Panbard Rods 

Tare condition, walking beam parallel to frame, viewed fr0111 aide. 

TRACK BAR 
AXLE 
BRACKET 

SERIES 
RT 
•m~o 
RTE-440 
RS 

"A" Dl~lENSION 

"A" DIM. 
.81 ,;'.:..... 

1,3T" 
1.00" 
.88" 

* With air bags inflated and frame @ 
proper ride height. 

TRACK BAR 

REAR AXLE, LOOKING 
FORWARD OR FORWARD 

......,--'------LOOKING 



I' . .. 

Afpronid 

K. BUTZ SHOP PRACTICE 
·. ;'AXll ALIGNMENT PROCEDURES ,_,. ___ - "' '_, 

. 33-lllll 

.. ,.,.., 

.G. HENDRICKSOt~ SUSPENSIONS {continued) 

.•. 

FI~D. 

''B"•"A" + "X" 
± .125" 

. . . 

"C"•"A" + "X" ''D"•"A" ±. .125'' 
± .125" 

E-45A (10/77) 

SERIES 
' u 

'E' UE 
, SR 

AR 

"X" DIM. 
.o 
• 0! 
.0 
.00* 

NOTE: ''X" dimension applies only 
when the walking beam is 
parallel to the frame as 
viewed from the top • 

*H1th a1r bags 1nflated and frame at proper ride 
height. 

~ 
\ 
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.. ,IOWid m~ 

lllutd ~-4 i37 

H. FREIGHTLINER AIR SUSPEtJSION 

Checking fixture procedures are indentical to those described under 
'Freightliner Spring Suspension' section A & C. > · 

Alignment is considered satis·factory if there is a oap of 1/16" or 
less under either point of the eheckin9 fixture. Alinnrnent is adjusted 
by installing or re~ving shims as described in 33-16108. 

. '.. . . :: .. . . 
.J. NEWAY ART 5008, 5058, AR0125, 244 

. 

.. 

Checking fixture procedures are identical to those described under 
'freightHner Spring Suspension' Secti.ons A & C. .. 

Alignment is considered satisfactory if there is a gap of 1/8" or less 
under each point of the checking fixture. ·Alignment is adjusted ·as 
described .in 33-16103. · 

If equipped with lateral track bars, the track. bars should be level ± .50 
inch with the air bags adjusted to the proper bag height. 

E-4SA (10/771 
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-..~ ..... SHOP PRACTICE 

~ ALIGNMENT PlOCIDUUS 33-11111 

K, nEIGJm.tND Alll SUSPENSION 

'A' 

.... 
FWD. 

---~--------------~+ 

·~. 

'B' DISTANCE 

EQUAL tO 'A' ± .125" 

EQUAL TO 'A' ± .125" 

FORWARD AXLE LOOKING FORWARD 
llEAll AXLE OPPOSITE 
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A' 
I 

( 

C1 Jfted L• Sanders 

A::Je:Jd 

F. tmiAY AIR SUSPENSION 

'A' 

.. 
FWD. 

SHOP l'BACTICE 

33-11111 
AXLE ALI~ PROCEDURES 

PAGi 9 

1 B' DISTANCE 

EQUAL TO 'A' ± .250" 

'A' ± .250" 

-.;;:~~ 1::::::=;..1 . MINIMUM CLEARANCE AFTER 
AXLE IS CENTERED·~S 
.500" 

-::,...-------+-+ FORWARD AXLE LOOKING FORWARD 
REAR AXLE OPPOSITE 

...... 110/77) 
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Page 1 of 5 
Issued 
1----+'~"7-"-f t~~~ n FREIGHTLINER CORPORATION 
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1. HOW THEY WORK 

:'Automatic Slack Adjusteu are designed eo 
that each time the brakes are applied the 
rocking action of the alack adjuster cauaea 
the rachet head to rotate. When the travel 
of the push rod ia sufficient for the rachet 
to catch the next tooth, the return stroke 
rotates the adjuating abaft, taking up'the 
alack. 

rs. 

Clevis pln 
.,.bolt ... ~. 

' ~ 

Adjustable link-J 

stroke anticipated for a particular 
~um~le, six-inch arm automatic is normally 
pressure travel, or when lining wear is 

ment. 

Special kits may be required for vehicles on which additional parts have been 
added to the alack adjuster or clevis, such as cable or rod-operated parking 
brakes or aquali•er bars. 
HOW TO INSTALL 

To convert to Automatic brake adjustment: 

(1) Replace the mapual adjuating abaft vith the McGregor automatic adjusting 
abaft. 

(2) Replace the conventional clevis pin vith the McGregor clevis pin-eyebolt 
anB1Dbly, and 

(3) Connect them with the McGregor adjultable link. . ... ~ ... 

When alack adjuater 11 already installed on the axle, .. ta Wbather adjusting 
head facaa toward or.avay from air chaaber. Then r..ave an4 clean preliminary 
to lnatalling Autoaatica. 

A. Bendix-Weetinghoule Slack Adjuatera 
(1) On Type 25 and Type PL-30, drill 3/16 in. diameter hole through cover 

plata over dowel pin, using ta~~plata furnished. 
(2) a.-ave dowel pln by drlvlng lt in toward the abaft and out the other 

Fw111 £·40 REPORT ERRORS AND CHANGES TO ENGINEERING DEPT. 
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AUTOMATIC SLACK ADJUSTER INSTALLATION (McGREGOR) 
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Page 2 

A. Bendix-Westinghouse Slack Ad1uaters (Continua4) 

aide, 

(3) Press or tap· out gently, the adjusting abaft, pushing on the head and 
removing it from the back aide, pushing out the welch plug in the 
process, and continuing until the abaft is free. 

(4) Close dowel pin bole with knurled pin furniebed with kit. Check that 

(7) 

(8) 

pin does not extend into abaft bole. 

line with the hole 

to alack adjuster until 
ody. At this point, 

from contacting body of slack. 

sition, check to make sure 
Y• (If the abaft does not turn 

pressed in too far or there is a 
elack adjuster.) This would be an 

present in use of the manual adjuster. 

rnisbed with kit and be sure alack adjuster 
(Unless the alack adjuster is of the permanent 

(9) Re-in all alack adjuster on camshafts, making certain clockwise take
up racheta (with eilver beads) have the racbet beads facing away from 
air chamber. Counter-clockwise take-up --racbets (with amber beads) face 
toward air chamber. 

(lO)Turn rachet bead eo that the arrow etamped on it will point toward the 
push rod clevis. (The clevis pin bole must be aligned with the bole in 
the elack adjuster arm before inserting clevis pin-eyebolt assembly.) 
For etraight arm elack adjueters, insert the clevis pin assembly into 
the clevie and elack adjuster arm fr~ the eide toward which the rachet 
bead swivel fitting extends with arrow pointing toward clevis pin, 
For offset arm elack adjusters, insert the clevis pin assembly from 
whichever side will bring the link assembly closest to a vertical posi
tion when it is installed, 
--------'---~-- ·- ''~',i.:c·-· ... 

(11) Install washer and start the self-locking nut :O.'<tbe ~nd of the clevis 

1
! 

· pin. Before tightening nut, turn clevis pin until.the eyebolt is par
allel to the.pusb rod. The eyebolt bead should extend away from the 1 

·air chamber for clockwise take-up ra.chet or towa:rcrl.t-for-8 counter"· 
clockwise take-up rachet. Care must be taken to hold eyebolt parall~l 
to the push rod while tightening the nut, Tighten until head of cl~, . .i.r 
pin is drawn against the clevis. Then back nut off one half turn to 
prevent binding between the clevis and the slack arm, 

...,, £-40 REPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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AUTOMATIC SLACK ADJUSTER INSTALLATION (McGREGOR) 
Issued 

33-11112 
Page 3 

Revised 
cbng R FREIGHTLINER CORPORATION 
tr: PORTLAND OREGON 

A. Bendix-Westinghouse Slack Adjusters (Continued) .:. · . ' ·:". :.:. : 

(12) 
. ..... 

Install link assembly. Before installing washers and cotter pit•s, ad• 
just the length of the link assembly so that the arrow on the rachet 
head is parallel to the link.when brake is in full :oFF position. 
Install washers and cotter pins. ' · · 

impossible to insert th" 
may be inserted from the 
oint toward the clevis, 

This is accomplisho.d 
e, the arro': must 
be parallel to the 

position~ Whether the 
or horizontal on the 

(13) If there is more than 
manually until gap 

shoe and drum, adjust 
1/16". Automatic adjuster& 

ent. To take up slack manually, 

(14) 

proper direction. To baci. otf · 
e pushed in by hand toward the slack 

tank, operate brakes slowly several times 
ent occurs. At this point, measure the length 

Push rod travel should be within 1/8" on all brakes of a given ver,iclc • 
. If not within this range; correct by disconnecting .lib.k fr~m eyebolt 
and by turning eyebolt in (clockwise) to lengthen stroke; out (countc:· 
•clockwise) to shorten stroke. One full turn of eyebolt will change 
the length of stroke approximately 1/16". (After this adjustment, 1 t 
may be necessary to change the length of the link in order to mak~ the 
link parallel with the arrow, as described in raragraph 10.) 

After changing position of eyebolt and after adjusting link, the slack 
adjuster should be backed off to 1/16" shoe•to•drum clearance. Then 
re-check push rod trayel to assure it remains within the 1/8" range. 
The McGregor adjuster will provide any further required adjustment. 

(15) 11hen vehicle is in full-load service, further·:·:.;;t~tic adjustment 
will occur. After this initial service, push ~-travel should be 
rechecked. If the stroke is not as desired, ~ t,ebolt should be 
turned in (clockwise) to lengthen the stroke; out (counter-clockwise) 
to shorten the stroke, following the procedure set forth in Paragraph 
14. 

B.· Midland-Ross (or Jruehauf·Strick) Slack Adjuster 
(1) With pointed punch, drive a hole about 7/32".-diameter through one 

Yw111 E•41 REPCilT ERRORS AND CHANGES TO ENGINEERING DEPT~ 
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SHOP PRACTICE 

AUTOI:ATIC SLACK ADJUSTER INSTALLATION * -
33-11112 

Page 4 

.. 
B. Midland-R.Jss (or Fruehauf-Strick) Slack Adjuster ( .(1) Continued) 

--·;i.-
cover plate at point over dowel pin as located by template included in 
kit. Be sure hole is over pin and large enough to allow pin to come 
out. 

(2) Remove retaine.r pin by tapping slack adjuster with the pin downwarr2. L 
this fails, use pointed punch to make indentation in back cover plate, 
pushing retainer pin out far enough to be with pliers. 

(3) Remove adjusting shaft 
by pushing on the head 
and removing it from 
the back side. 

(4) 

Important•· Do ~ 
attempt to remove shaft 
by pulling it out the 
front side as spring 

drop in to I!:T<>ov·e 
back end of 
mske it 

is removed, 
balls will · 

drop out through the 
shaft hole and the 
springs ~ ~e removed 
thr0ugh the shaft hole 
by using a wire hook. 
Balls and springs are 
tv be discarded. 

Check the alignment of 
the shaft hole through 
the body with the hole 
through the worm. 

-
() 

:]) 
() 

I ~ 

CLEVIS PIN
EYEBOLT ASSY 

ADJUSTING 
LINK 

SHAFT. 

Insert the rachet in place of the original adjuattn& abaft (ma~inb sure 
the flats on the shaft are aligned with the flata. la the worm g<,ar), 
pu•hing in until the circular groove in the abaft 'tlaes up with the 
retainer pin hole in the body. If properly a11pe4, the shaft sl.ould 
&lip in easily. 

Insert knurled retainer pin (furnished with kit) into the hole in th· 
boriy (smooth end fir~t); then drive it in until the head is flud1 with 
the outside of the cover plate. 

Rotate the shaft sufficientl to be sure there is no binding or ex• 
REPORT ERRORS .Ah'D CHAI;GES TO EN?INEERINt; DEPT. 
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'33-11112 

Page 5 of 5 

B. Midland-Ross· (or Pruehauf•Stri~k) Slack Ad1uster (--~7j:~ttnued) 
:e~~~~~· "jJ~:. 

cessive friction. If there should be binding orc'friction. it may be nec
essary to "run it in" 1 using an electric drill ft -- other suitable · 
means • 

Important••Shaft must turn freely for Automatic& to work properly. 

Por a~ditional iastructions 1 see paragraphs 9 throu h 15 under Bendix~esting
house. 

li.EPORT ERRORS AND CHANGES TO ENGINEERING DEPT. 
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/~ C. INSTALLATION 

1. 

2. 

3. 

~ttach clamp and bracket loosely on brake tube as shown. 

Position bracket for proper weld to axle housing and tighten 
clamp just enough to hold snugly. 

Weld per instructions in 33-11103 

33-11113 

P*A078-20 

NOTE: Position bracket as close as oossible to the base of the chamber. 
' ' 

Axle 

I 

---+--

Bracket 

Typical Axle 

Brake Tube 
Clamp 

E-45A (10/77) 



COMPILED HADDOCK 

SHOP PRACTICE SECTION.NUMBER 
APPRV DRS 

INSTALLATION 33-11114 
ISSUE DATE 06/14/67 

BRAKE, REAR AXLE PAGE 
REV DATE 07/07/94 I OF I 
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BRAKE INSTALLATION 

CAM AND WEDGE BRAKES ARE TO BE ASSEMBLED TO THE AXLE FLANGE USING THE 
FASTENERS LISTED IN THE BILLS OF MATERIALS. 

I. TIGHTENING SEQUENCE 

1.1 THE BRAKE IS TO BE ASSEMBLED TO THE AXLE FLANGE WITH THE SPECIFIED FASTENERS 
J AND THEN THE FASTENERS TIGHTENED TO THE FINAL TORQUE VALUE IN EITHER OF THE 

SEQUENCES SHOWN IN FIGURE I. 

K 

J 

1 . 1 • 1 WITH THE USE OF A TOOL, SNUG TIGHTEN THE FIRST FASTENER. 

1.1.2 TIGHTEN THE REMAINING FASTENERS TO• 

5/8-11 HEX CAPSCREW •...••..••.....•. 145 ±15 FT.LBS. 

5/8-11 HEX FLANGE HEAD CAPSCREW ..•.. 180 ±20 FT.LBS. 

1.1.3 TIGHTEN THE FIRST FASTENER TO THE SPECIFIED FINAL TORQUE VALUE. 

3 2 

0 0 
7 0 0 

5 0 0 
0 0 

I 4 

6 

0 
6 2 0 

8 3 0 
0 

8 

FIGURE I 

TIGHTENING SEQUENCES 

7 

0 
0 
0 

0 
I 

4 

5 
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ROCK\•IELL .d.XLFS 

The proper oil level is at the bottom of the fill 9lug hole as follows: 

AXLE PL.~NNING 
A~'GLE 

oo to +7°
+So to +13° 

Ell.TON .~XLES 

PLUG U'CATICN 

CM\~IER SIDE 
REAR AXLE HOUSING 

The proper oil level is at the bottom of the fill plug hole in the rear axle 
housing. 

D ~!hen the axle planning angle exceeds 100 a standpipe must be added to the axle. 
A standpipe is an elbow extending out and up from the axle's oil filler hole 
to a point even with a desired fill level. To raise the lube level 2" for 
example, mark a point 2" above the base of the filler hole in the rear cover 
of the axle housing and install a pipe elbow sized to be even with the mark. 
When filled, oil will rise in the axle to a point level with the top of the 
standpipe, providing extra lubrication to compensate for extreme 09erating 
angles. 

The chart belo~l gives standpipe length requirements. 

Inst~llation Angle 

Over 10° less than 130 
Over 13° less than 15° 

15° 

E-45A (10/77) 

FHD Tandem Axle 

1.50 inch 
1.75 inch 
2.50 inch 

Rear Tandem or Single Drive 

1.00 inch 
2.00 inch 
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33-11116 

Page 1 of 2 

P*AO?S-20 

EATON DRIVE AXLE MODEL 23d21, 44 OS", 44 RSf' (2'1421 lLLIJSTR.~TEn) 

BOLT ON THIS SIDE 
------- ENGAGED 

SHIFT FORK 
COVER RETAINER 

BOLT 
ON THIS SIDE 
DISENGAGED 

SLIDING 
CURVIC CLUTCH 
DISENGft.GED 

FRICTION PU\TE 
DRIVER 

FRICTI0N PLATES 

CAPR!ER ASSE~~LY f!TTH SEASONAL ENGAG~~ENT TYPE C0VEP RETAINcn 

The axle is shipped from the manufacturer with the curvic clutch disen9aqed. 

If the customer requests factory engagement, position the curvic clutch in 
the engaged position, then install shift fork cover retainer with the 
adjusting screw facing the carrier (in this position the adjusting screw 
keeps the sliding curvic clutch engaged). 

Secure with flat washers and self-locking nuts. 

CAUTION: When engaging, be sure to raise and rotate one wheel to help 
teeth engage. 

Form E-4!5 A 
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A. PRECAUTIONARY MEASURES 

1. It is imperative for safe and satisfactory operation of not only the 
automatic slack adjuster, but the brake itself, that after in
stallation, t.he slack adjuster will operate from full release position 
to full air chamber stroke position without any interference with 
adjacent chassis components such as axle housing or suspension members. 
Should interference be encountered, corrective measures to eliminate 
the interference, appropriate to the specific circumstances, must be 
taken before this installation can be completed. However, under no 
circumstances shall the slack adjuster be modified in any way whatso
ever. 

2. When necessary to weld in the area of the automatic slack adjuster, 
take adequate preca0tions to protect the rubber boot. 

3. Never abruptly strike the side cover when installing slack adjuster 
since it may distort causing seal leakage. 

B. INSTALLATION PROCEDURE 

1. Remove manual slack adjuster and clevis from air chamber push rod. 

2. Using 1/4 inch male hex wrench, remove pipe plug from automatic slack 
adjuster housing to expose worm shaft. 

3. Preposition splines in automatic slack adjuster by turning worm shaft 
manually clockwise with l/4 inch male hex 
wrench as necessary so that slack 
adjuster will start onto camshaft 
approximately as shown in 
Figure 1. (This operation must 
be done while new clevis is 
still installed on automatic 
slack adjuster. 

NOTE: Positively do not attempt 
to turn worm shaft manually with 
clevis disconnected from drive link. 

FIGURE 1. 

Form E-45 A 
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AUTOMATIC SLACK ADJUSTER INSTALLATION 

(EATON) 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

B. INSTALLATION PROCEDURES (Continued) 

33-llll7 

Page 3 of 3 

P*A078-20 

FIGURE 4. 
10. Pull slack adjuster.by hand or apply brakes 

from cab to extend air chamber push rod 
full stroke. As slack adjuster goes 
from full release to full stroke, 
make sure that it does not interfere 
with any adjacent chassis component 
such as a part of the axle or 
suspension. See Figure 4. 

11. Align l/4 inch hole in connecting 

slightly as it is slid into 

drive link with corresponding holes ~ 
in clevis. (Link will rotate 

position with clevis. This must CHECK FOR 
be overcome by rotating worm ~ CLEARANCE 
shaft. -~ . CHAMBER AT FULL 

STROKE 
12. Connect automatic adjuster drive link to clevis with 1/4 inch pin in 

same manner that it was when received on new automatic slack adjuster. 
Install cotterpins oa both ends, if required. 

NOTE: The pin furnished is hardened and ground. To insure satis.: 
factory adjuster operation, a substitute pin must not be used. 

13. Tighten jam nut against clevis on air chamber push rod. 

14. Adjust brake by turning worm shaft clockwise with l/4 inch male hex 
wrench until shoes are tight against drum; then back off approximately 
3/4 turn counter-clockwise. 

15. Reinstall l/4 inch pipe plug. 

16. Recheck to insure that: 

a. Slack adjuster is in position per Figure 1. 
b. Jam nut is tight against clevis. 
c. Camshaft snapring or cotterpin and washers are securely installed, 
d. Air chamber is located properly and securely tightened to mounting 

bracket. 
e. Cotterpin is installed in 1/2 inch clevis pin. 
f. Cotterpin is installed in l/4 inch link pin. 
g. Pipe plug is securely installed in adjuster. 
h. Slack adjuster is free to operate up to full air chamber stroke 

without encountering any interference. 

17. To release brake, turn worm shaft counter-clockwise with 1/4 inch 
male hex wrench. 
NOTE: Backing slack adjuster off requires much more force than 

adjusting. 
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PURPOSE: 
TO PROVIDE A PROCEDURE FOR THE INSTALLATION OF ROCKWELL AUTOMATIC SLACK 
ADJUSTERS AT TRUCK ASSEMBLY. 

ABSTRACT: 
THIS STANDARD DEFINES A DETAILED PROCEDURE FOR REAR AXLE INSTALLATION OF 
5 1/2 INCH AND 6 INCH ROCKWELL AUTOMATIC SLACK ADJUSTERS (ASA'Sl TO ROCKWELL 
OR EATON CAM BRAKE ASSEMBLIES. 

o NOTE: ROCKWELL AUTOMATIC SLACK ADJUSTERS INSTALLED ON MGM LONG STROKE CHAMBERS, 
WITH WELDED CLEVIS, DO NOT REQUIRE CLEVIS ADJUSTMENT. 

SCOPE: 
THIS SHOP PRACTICE PRESCRIBES FREIGHTLINER'S REQUIREMENT FOR THE ASSEMBLY 
OF ROCKWELL AUTOMATIC SLACK ADJUSTERS TO EATON AND ROCKWELL CAM BRAKE 
ASSEMBLIES, INCLUDING PROCEDURES. THE INITIAL SETTINGS, AND OPERATING 
CONDITIONS. THE PRACTICE SHALL BE IN EFFECT IN THE ABSENCE OF SPECIFIC 
ENGINEERING DIRECTION. 

RESPONSIBILITY: 
ALL PERSONNEL RESPONSIBLE FOR THE INSTALLATION OF, OR THE ACCEPTANCE OF, 
ROCKWELL AUTOMATIC SLACK ADJUSTERS FITTED TO EATON OR ROCKWELL CAM BRAKE 
ASSEMBLIES SHALL BE RESPONSIBLE FOR ADHERENCE TO THIS PROCEDURE. 

SPECIFICATION: 
I • PRECAUTIONARY MEASURES 

1.1 IT IS IMPERATIVE FOR SATISFACTORY OPERATION OF NOT ONLY THE ASA, BUT 
THE BRAKE ITSELF, THAT AFTER INSTALLATION THE SLACK ADJUSTER WILL 
OPERATE FROM FULL RELEASE POSITION (CHAMBER PUSH ROD FULLY RETRACTED) 
TO FULL AIR CHAMBER STROKE POSITION (CHAMBER PUSH ROD FULLY EXTENDED) 
WITHOUT ANY INTERFERENCE WITH ADJACENT CHASSIS COMPONENTS SUCH AS 
AXLE HOUSING OR SUSPENSION MEMBERS. SHOULD INTERFERENCE BE 
ENCOUNTERED, CORRECTIVE MEASURES TO ELIMINATE THE INTERFERENCE, 
APPROPRIATE TO THE SPECIFIC CIRCUMSTANCES, MUST BE TAKEN BEFORE THIS 
INSTALLATION CAN BE CONSIDERED COMPLETE. UNDER NO CIRCUMSTANCES 
SHALL THE SLACK ADJUSTER BE MODIFIED IN ANY WAY WHATSOEVER. 

1.2 IF IT IS NECESSARY TO WELD IN THE AREA OF THE AUTOMATIC SLACK ADJUSTER, 
TAKE ADEQUATE PRECAUTIONS TO PROTECT THE RUBBER BOOT AGAINST WELD 
SPATTER. 

1.3 THE MANUAL ADJUSTING NUT TURNS WITH MINIMAL RESISTANCE IN ONE 
DIRECTION ONLY. DO NOT FORCE IT AGAINST RESISTANCE ANYTIME 
DURING INSTALLATION OR ADJUSTMENT. 

I 
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FIGURE A 

BRAKE AIR 
CHAMBER LARGE CLEVIS PIN 

SECTION NUMBER 
33-1 I I 18 

PAGE 
2 OF 4 

PH0706-02 

~ PAWL CAPSCREW 

''-.,__ADJUSTING PAWL 

2. INSTALLATION PROCEDURES: 

2.1 ASSEMBLE BRAKE CHAMBER TO BRAKE ASSEMBLY BRACKET MAKING CERTAIN IT IS 
PROPERLY POSITIONED. 

2.1.1 DO NOT INSTALL ANY WASHERS BETWEEN CHAMBER AND BRACKET. 

C 2. I .2 BRAKE CHAMBERS ARE TO BE IN A FULLY CAGED CONDITION WHEN RECEIVED 
FROM THE VENDOR. 

2.2 SELECT THE PROPER ASA GAUGE AS DETERMINED FROM TABLE I (SEE EXAMPLE 
GAUGE FIGURE B). POSITION AND MAINTAIN THE GAUGE AGAINST THE FACE OF 
THE CHAMBER AND AROUND THE PUSH ROD UNTIL THE COMPLETION OF PROCEDURE 
2.5. THREAD THE CLEVIS JAM NUT ON THE PUSH ROD UNTIL IT MAKES 
CONTACT WITH THE GAUGE (SEE FIGURE C). THREAD THE CLEVIS ON THE 
PUSH ROD AND FINGER TIGHTEN AGAINST THE JAM NUT. 

TABLE I 
BRAKE TYPE GAUGE 

ROCKWELL. ----- ------------------ROCKWELL - .415 
EATON, ----------------------------EATON - .540 
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3299~0-5880 ~ E-eSSI 
ROCI<WELL BRAKES 

. t PIN 
5680 

SLAC~.l~NGTH 
.415 

SECTION NUMBER 
33-11118 

PAGE 
3 OF 4 

PH0706-02 

C 2.2.1 THE CLEVIS IS TO BE THREADED ON THE PUSH ROO WITH +1/8"/-1/4" OF 

NOTE: 

FULL THREAD ENGAGEMENT AND ALIGNED TO ACCEPT THE SLACK ADJUSTER ARM 

PROCEED TO STEP 2.4.4 IF THE BRAKE ASSEMBLY IS RECEIVED WITH THE 
ASA FACTORY INSTALLED. 

2.3 REMOVE SNAP RING, WASHERS, AND SPACER FROM CAMSHAFT. COAT THE CAMSHAFT 
SPLINES WITH A HIGH TEMPERATURE WATER PROOF GREASE, NLGI GRADE NO #I OR #2. 
CHASSIS LINE GREASE, 48-00109-001, SATISFIES THIS REQUIREMENT. 

2.4 INSTALL THE AUTOMATIC SLACK ADJUSTER ONTO THE CAMSHAFT SPLINE POSITIONING 
THE SLACK ADJUSTER SO THAT THE ADJUSTER ACTUATOR ROD IS ON THE SIDE AWAY 
FROM THE CHAMBER WITH THE SLACK ADJUSTER ARM JUST CLEARING THE CLEVIS. 

2.4.1 ALWAYS INSTALL THE SLACK ADJUSTER SO THAT THE ADJUSTING PAWL 
CAPSCREW IS ACCESSIBLE, PERPENDICULAR TO THE AXLE OR FACING TOWARDS 
THE VEHICLE CENTERLINE. 

2.4.2 INSTALL SPACING WASHERS, AS REQUIRED. ON THE CAMSHAFT TO POSITION 
THE SLACK ADJUSTER ON THE CAMSHAFT IN LINE WITH THE AIR CHAMBER 
PUSH ROD, WITH MAXIMUM END PLAY OF 1.6MM (.062") ALONG THE CAMSHAFT. 

2.4.3 SECURE THE SLACK ADJUSTER TO THE CAMSHAFT BY INSTALLING SNAP RING. 

C 2.4.4 ROTATE THE ASA ON THE CAMSHAFT BY TURNING THE MANUAL ADJUSTING NUT 

c 

ON THE BOTTOM OF THE ASA WITH A 5/16" WRENCH UNTIL THE ADJUSTER ARM 
ROTATES INTO THE CLEVIS WITH THE LARGE HOLES IN THE ADJUSTER ARM 
AND THE CLEVIS ALIGNED. 

2.4.4.1 THE NUT WILL ROTATE FREELY IN ONLY ONE DIRECTION. DAMAGE WILL 
OCCUR TO THE PAWL IF NUT IS ROTATED AGAINST RESISTANCE. 

2.4.5 INSERT THE LARGE CLEVIS PIN THROUGH THE CLEVIS AND ADJUSTER ARM 
WITH THE PINHEAD ON THE INBOARD (VEHICLE) SIDE OF THE ASA. INSERT 
THE LARGE PIN RETAINER CLIP. 

2.4.6 USING TWO FINGERS, ALIGN THE HOLE IN THE ASA ACTUATOR ROD WITH THE 
HOLE IN THE CLEVIS. INSERT THE SMALL CLEVIS PIN THROUGH THE CLEVIS 
AND THE ACTUATOR ROD WITH THE PINHEAD ON THE INBOARD (VEHICLE) SIDE 
OF THE ASA. INSERT THE SMALL PIN RETAINER CLIP. 

I 
I 
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C 2.5 TIGHTEN THE JAM NUT AGAINST THE CLEVIS TO HOLD THE CLEVIS IN THE 
CORRECT POSITION. 

2.5.1 USE A 15/16" OPEN END WRENCH ON THE JAM NUT. 

2.5.2 TIGHTEN THE JAM NUT TO A TORQUE OF 20-30 LB-FT FOR I/2"X20 THREADS 
(REF. 16" CHAMBERS) AND TO A TORQUE OF 25-50 LB-FT FOR 5/8"XI8 
THREADS (REF. 20" CHAMBERS). 

C 2.6 ADJUST BRAKES. 

2.6.1 WITH SPRING BRAKES (PARKING BRAKES) FULLY RELEASED. MINIMUM 90 PSI 
VEHICLE SYSTEM PRESSURE. RELEASE SPRING BRAKE CAGING TOOL. 

2.6.2 TURN THE MANUAL ADJUSTING NUT IN THE DIRECTION OF LEAST RESISTANCE 
UNTIL THE BRAKE ASSEMBLY FREE STROKE IS 16-19MM (5/8-3/4 INCH). 
FREE STROKE IS NOT TO EXCEED 19MM (3/4 INCH). REFER TO FIGURE #D. 

2.6.2. I IF THE LINING CONTACTS THE DRUM. 

2.6.2.1.1 REMOVE THE PAWL ASSEMBLY FROM THE AUTOMATIC SLACK ADJUSTER. 

2.6.2. 1.2 TURN THE ADJUSTING NUT 1/2 TURN IN THE OPPOSITE DIRECTION. 

2.6.2.1.3 REINSTALL THE PAWL ASSEMBLY. 

2.6.2.1.4 TORQUE THE CAPSCREW TO 15-20 FT-LBS. 

FIGURE 0 

"Y" MINUS "X" = FREE STROKE 

MAXIMUM FREE STROKE 19MM 
(3/4 INCH). 
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STOPMASTER (WEDGE) BRAKE ADJUSTMENT PROCEDURE 

33-11119 

Although all wedge brakes which Freightliner uses areequipped with automatic 
adjusters, these brakes must be adjusted manually at time of installation. 

:. The following procedure should be followed: Adjusting bolts have right hand 
threads. With an adjusting spoon, turn the star-wheel until a heavy drum 
drag is developed. Then back off the bolt. to a very light drag on the drum 
(try two clicks of the star-wheel). Repeat for other shoe on the brake. 
Replace dust covers in adjusting slots. Repeat for other brakes. 

NOTE: If the lining clearance with the drum is more than ,060", they will not 
adjust automatically. 

Fcrm E-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGL.'mERING 
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·:Cam brakes are to be adjusted per the following procedures. 

1. The can brake adjustment should be checked by measuring the air chamber 
stroke with approximately 80 p.s.i. air pressure applied. The brake 
is to be adjusted to provied a minimum of runnin~ clearence between the 
brake shoes and the brake drum. 

2. Brakes should alwavs be adjusted if the stroke exceeds the maximum 
allm-7able stroke -;;;-listed in table A. (Distance A minus distance B 
equals the "stroke". See fip. 1.) 

3. Adjust brakes by turning the adjusting screw on the slack adjuster, (See 
fig L) enough "clicks" to provide the necessary minimum of running 
clearence bet•veen the brake shoes and the drum. The best way to make 
This adjustment is to take-up on the adjusting screw untill it is tight 
and then back it off untill the drum is free. Normally it will require 
that the adjusting sere•• be backed off 2 or 3 "clicks". 

Fig 1. 

B Minus A = Stroke 

Brake 

90° 

Slack Ad_j u.steo: 

Adjustive 
Screw 

--Brake off 
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Form E-45 A 

CHAMBER SIZE 
EFFECTIVE AREA 

(sq in) 

MAXIMUM ALLOWABLE 
STROKE 

(in) 

1----....;:1;.2 -----r-------1::-..=3'!T/8:;-_ .. ----
16 1 3/4 
zu ---- J.'_J/4 f--..,._"""----..,_ Z,.,-4---f- l. J I 4 

_JU <. 

4. To determine that the brake is free from the drum strike the drum with 

- . 

a steel tool and listen for a clear "ring" sound. If a drag exist, that 
!s, the brakes are expanded against the drum, a dull '.'thud" will be heard 
rather than the "rin!i!", checking the brake adjustment with the wheel off 
of the g~ound is unreliable, loosness, or wear in the wheel bearings will 
cause the drum to be misaligned when the wheel is off the ground. 

[.~ ·_--:_- _ ... - .. 
' t-·· ... -· 

• 

. 

REPORT ERRORS & CP.ANGES .TO CORPORATE ENGINEF..Ril~C 



COMPILED HADDOCK 

APPRV DRS 

ISSUE DATE 06/ 14/6 7 

REV· DATE 07/29/96 

CHG· ·LTR L 

SHOP PRACTICE 
INSTALLATION 

BRAKE REAR AXLE 

FREIGHTLINER·CORPORATION 
PORTLAND , · OREGON 

SECTION NUMBER 
33-1 I I 14 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS· (INTEGRA TED MANUFACTURING· INFORMATION 
SYSTEM l · WORK ·INSTRUCTION ·· K09-SOO I I -0 I 0 FOR BRAKE 
INSTALLATION REAR·AXLE. 



I 
I 

COMPILED HADDOCK 

APPRV DL R SHOP PRACTICE SECTION NUMBER 
33-11116 

ISSUE DATE 09/18172 CONTROLLED· TRACTION DIFFERENTIALI---------1 
SEASONAL ENGAGEMENT PAGE 

REV· DATE 07/29/96 I OF I 

CHG· LTR D 
FREIGHTLINER· CORPORATION 

PORTLAND.· ·OREGON PA2042-72 

REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM l · WORK INSTRUCTION ·· K09-SOO I I -0 I I· FOR CONTROLLED 
TRACTION DIFFERENTIAL SEASONAL ENGAGEMENT PROCEDURE. 



I 
I 

COMPILED ERK 

APPRV J S B 

ISSUE DATE 08/26/88 

REV· DATE 07/29/96 

CHG· ·LTR F 

------------------ ------~--

SHOP PRACTICE 
INSTALLATION OF ROCKWELL 

AUTOMATIC·SLACK ADJUSTERS 

FREIGHTLINER· CORPORATION 
PORTLAND,· OREGON 

SECTION NUMBER 
33-1 1118 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION K09-SOO I I -0 12· FOR INSTALLATION 
OF· ROCKWELL· AUTOMATIC SLACK· ADJUSTERS. 



COMPILED ERK SECTION NUMBER SHOP PRACTICE APPRV JSB 
INSTALLATION OF· ROCKWELL 33-11118 

ISSUE· DATE 08/26/88 AUTOMATIC SLACK ADJUSTERS PAGE 
REV· DATE 01/16/96 I OF 4 
CHG· ·LTR E 

FREIGHTLINER· CORPORATION PA2042-64 PORTLAND , · OREGON 

PURPOSE: 
TO· PROVIDE· A PROCEDURE· FOR ·THE· ·INSTALLATION· OF· -ROCKWELL· ·AUTOMATIC· ·SLACK 
ADJUSTERS· ·AT· ·TRUCK· ·ASSEMBLY, 

ABSTRACT: 
THIS· ·STANDARD· DEFINES· A DETAILED· .PROCEDURE· FOR· -REAR ·AXLE· ·INSTALLATION· ·OF 
5· · I /2· ·INCH ·AND· ·6· ·INCH -ROCKWELL· ·AUTOMATIC· ·SLACK· ·ADJUSTERS· · ( ASA 'S) · TO· -ROCKWELL 
OR· -EATON· ·CAM· ·BRAKE· ·ASSEMBLIES. 

0 NOTE,· .. -ROCKWELL· ·AUTOMATIC· ·SLACK· ·ADJUSTERS· ·INSTALLED· ·ON· MGM· LONG· ·STROKE· ·CHAMBERS, 
· ............ ·WITH· ·WELDED· CLEVIS,· DO· NOT· -REQUIRE· :CLEVIS· ·ADJUSTMENT. 

SCOPE: 
THIS· ·SHOP· PRACTICE· PRESCRIBES· FREIGHTLINER' S· REQUIREMENT· FOR· THE· ·ASSEMBLY 
OF· -ROCKWELL· ·AUTOMATIC· ·SLACK ·ADJUSTERS· ·TO· -EATON· ·AND· ROCKWELL· ·CAM· -BRAKE 
ASSEMBLIES,· ·INCLUDING- ·PROCEDURES,· ·THE· ·INITIAL· ·SETTINGS,· ·AND· OPERATING 
CONDITIONS,· .. ·THE· PRACTICE· ·SHALL· BE· ·IN- EFFECT ·IN· ·THE· ·ABSENCE· OF· ·SPECIFIC 
ENGINEERING· DIRECTION. 

RESPONSIBILITY: 
ALL· PERSONNEL· RESPONSIBLE· FOR· ·THE· ·INSTALLATION· ·OF,· OR ·THE· ·ACCEPTANCE· ·OF, 
ROCKWELL· ·AUTOMATIC· SLACK ·ADJUSTERS· FITTED· ·TO· EATON· OR ROCKWELL· ·CAM· -BRAKE 
ASSEMBLIES· ·SHALL· -BE· -RESPONSIBLE· FOR ·ADHERENCE· ·TO· THIS· PROCEDURE. 

SPECIFICATION: 
I . ·PRECAUTIONARY· MEASURES 

I • I· .. ·IT· ·IS· ·IMPERATIVE· FOR ·SATISFACTORY· OPERATION· ·OF· NOT ONLY· ·THE· ·ASA, · -BUT 
- .. ·· .... ·THE· BRAKE· ·ITSELF,· ·THAT ·AFTER· ·INSTALLATION· THE· ·SLACK ·ADJUSTER· ·WILL 
-........ ·OPERATE· FROM· FULL· -RELEASE· .POSITION· · (CHAMBER PUSH ·ROD· FULLY· -RETRACTED) 
· ........ ·TD- ·FULL· ·AIR· CHAMBER· STROKE· POSITION·· (CHAMBER PUSH -ROD· FULLY· EXTENDED) 
· ........ ·WITHOUT· ·ANY· ·INTERFERENCE· ·WITH· ·ADJACENT ·CHASSIS· ·COMPONENTS· ·SUCH ·AS 
· ........ ·AXLE· -HOUSING· ·OR ·SUSPENSION· MEMBERS.· .. ·SHOULD· ·INTERFERENCE· -BE 
· ........ ENCOUNTERED,· ·CORRECTIVE· MEASURES· ·TO· ELIMINATE· ·THE· ·INTERFERENCE, 
· ........ ·APPROPRIATE· ·TO· ·THE· SPECIFIC· ·CIRCUMSTANCES,· MUST· ·BE· ·TAKEN· BEFORE· ·THIS 
· ........ ·INSTALLATION· CAN· -BE· ·CONSIDERED· ·COMPLETE.· .. UNDER· NO· CIRCUMSTANCES 
··· .... --·SHALL· ·THE· ·SLACK ·ADJUSTER -BE· MODIFIED· ·IN· ·ANY· ·WAY· ·WHATSOEVER. 

1 .2· .. ·IF· ·IT· ·IS· NECESSARY· ·TO· ·WELD· ·IN· ·THE· ·AREA· OF· ·THE· ·AUTOMATIC· ·SLACK· ·ADJUSTER, 
· ...... --·TAKE· ·ADEQUATE· PRECAUTIONS· ·TO· PROTECT· ·THE· RUBBER· ·BOOT· ·AGAINST ·WELD 
.......... SPATTER. 

I .3· .. ·THE· MANUAL· ·ADJUSTING· NUT ·TURNS· WITH MINIMAL· RESISTANCE· ·IN· ·ONE 
· ........ DIRECTION· ONLY.· .. DO· NOT· FORCE· ·IT· ·AGAINST -RESISTANCE· ·ANYTIME 
......... DURING· ·INSTALLATION· OR· ·ADJUSTMENT. 
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_r..i:!--PAWL- CAPSCREW 

ADJUSTING· PAWL 

2.· ·· INSTALLATION PROCEDURES: 

2. I· ·· ·ASSEMBLE· ·BRAKE· CHAMBER· ·To- BRAKE· ·ASSEMBLY· BRACKET· ·MAKING· ·CERTAIN ·IT- ·IS 
· ·· ·· ·· ·· ·PROPERLY· .POSITIONED. 

2.1.1· ··DO· NOT· ·INSTALL··ANY··WASHERS· ·BETWEEN CHAMBER··AND· BRACKET. 

C 2. l. 2· ·· BRAKE· ·CHAMBERS· ·ARE· -TO· BE· ·IN· A FULLY· CAGED CONDITION· WHEN· ·RECEIVED 
· ·· ····FROM· ·THE· VENDOR. 

2. 2· ··.POSITION· AND· MAINTAIN· ·THE· ·ASA ·GAUGE·· (SHOWN· ·IN· FIGURE· B)· ·AGAINST· ·THE· FACE· DF 
· ·· ·· ·····THE· CHAMBER ·AND· ·AROUND· ·THE· .PUSH ROD.· ···THREAD ·THE· ·CLEVIS· ·JAM· NUT· ·ON· THE· ·PUSH 
·········ROD· UNTIL· ·IT -MAKES· CONTACT WITH THE· ·GAUGE· ·(SEE· FIGURE· ·C).··· ·THREAD· ·THE· ·CLEVIS 

ON· THE· .PUSH ROD· ·AND· -FINGER· ·TIGHTEN· ·AGAINST· ·THE· ·JAM· NUT. 

FIGURE·-B 

THICKNESS:· ·· ·• 480" ± • 065 
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C 2.2. I··· ·THE· ·CLEVIS· ·IS· ·TO· -BE· ·THREADED· ·ON· ·THE· ·PUSH ROD· WITH·+ I /8" /-1 /4"· ·OF 
· ·· ·· ·· ·· ····-FULL· ·THREAD· -ENGAGEMENT· ·AND· ·ALIGNED· TO· ·ACCEPT THE· ·SLACK· ·ADJUSTER· ·ARM 

NOTE: PROCEED· ·TO· ·STEP· ·2. 4. 4· ·IF· THE· -BRAKE· ·ASSEMBLY· ·IS· -RECEIVED· ·WITH ·THE 
ASA· FACTORY· ·INSTALLED. 

2. 3· ·· REMOVE· ·SNAP· -RING,· ·WASHERS.- ·AND· ·SPACER· FROM CAMSHAFT. 

2. 4· ·· ·INSTALL· ·THE· ·AUTOMATIC· ·SLACK· ·ADJUSTER· ·ONTD- ·THE· CAMSHAFT· ·SPLINE· POSITIONING 
· ·· ·· ·····THE· SLACK· ·ADJUSTER- ·SO· THAT· ·THE· ·ADJUSTER· ·ACTUATOR· -ROO· ·IS· ·ON· ·THE· ·SIDE· ·AWAY 
· ·· ·· ····FROM· ·THE· ·CHAMBER· ·WITH ·THE· ·SLACK· ·ADJUSTER· ·ARM· ·JUST ·CLEARING· ·THE· ·CLEVIS. 

2. 4. I··· ·ALWAYS· ·INSTALL· ·THE· ·SLACK ·ADJUSTER· ·SO· ·THAT ·THE· ·ADJUSTING· PAWL 
· ·· ·· ·· ·· ·· ·· ·CAPSCREW· ·IS· ·ACCESSIBLE,· PERPENDICULAR- TO· ·THE· ·AXLE· ·OR--FACING· ·TOWARDS 
· ·· ·· ·· ·· ·····THE· .YEHICLE· ·CENTERLINE. 

2. 4. 2· ···INSTALL· ·SPACING· ·WASHERS,· ·AS· REQUIRED,· ON· ·THE· CAMSHAFT· ·TO· POSITION 
· ·· ·· ·· ·· ·····THE· -BLACK· ·ADJUSTER· ·ON· ·THE· CAMSHAFT· ·IN· LINE· ·WITH ·THE· ·AIR- ·CHAMBER 
· ·· ·· ·· ·· ····PUSH -ROD,· ·WITH -MAXIMUM· -END· PLAY· OF· ·I . 6MM· · ( .062" )··ALONG· ·THE· ·CAMSHAFT. 

2. 4. 3· ·· ·SECURE· ·THE· ·SLACK· ·ADJUSTER· ·TO· ·THE· ·CAMSHAFT BY· ·INSTALLING· ·SNAP· -RING. 

C 2. 4 .4· ···ROTATE· ·THE· ·ASA· ON· ·THE· CAMSHAFT· -BY· TURNING· ·THE· -MANUAL· ·ADJUSTING· ·NUT 
· ·· ·· ·· ·· ·····ON· ·THE· -BOTTOM· ·OF· ·THE· ·ASA UNTIL THE· ·ADJUSTER· ·ARM· -ROTATES· ·INTO· ·THE 

1 c 
I 
1 c 

• ·· ·· ·· ·· ·· ·· CLEVIS· ·WITH ·THE· ·LARGE· HOLES· ·IN· ·THE· ·ADJUSTER· ·ARM· ·AND· ·THE· ·CLEVIS 
·- ·· ·· ·· ·····ALIGNED. 

2. 4. 4. I··· ·THE· ·NUT· ·WILL· -ROTATE· ·FREELY· ·IN· ONLY· ·ONE· DIRECTION.··· -DAMAGE· ·WILL 
····· ·· ·· ·· ·· ·····OCCUR· ·TO· ·THE· PAWL· ·IF· NUT· ·IS· ROTATED· AGAINST RESISTANCE. 

2.4. 5· ···INSERT ·THE· LARGE· ·CLEVIS· PIN· ·THROUGH· ·THE· CLEVIS· ·AND· ·ADJUSTER ·ARM 
· ·· ·· ·· ·· ·· ·· WITH ·THE· PINHEAD· ON· ·THE· ·INBOARD·· (VEHICLE)· ·SIDE· ·OF· ·THE· ·ASA. ····INSERT 
• ·· ·· ·· ·· ·····THE· LARGE· ·PIN· -RETAINER· ·CLIP. 

2. 4. 6· ···USING· ·TWO· FINGERS,· ·ALIGN· THE· HOLE· ·IN· THE· ·ASA ·ACTUATOR ROD· ·WITH ·THE 
· ·· ·· ·· ·· ·· ·· HOLE· ·IN· ·THE· CLEVIS.· ·· ·INSERT ·THE· ·SMALL· ·CLEVIS· ·PIN· ·THROUGH ·THE· ·CLEVIS 
· ·· ·· ·· ·· ·····AND· ·THE· ·ACTUATOR ROO· ·WITH ·THE· ·PINHEAD· ON· ·THE· ·INBOARD·· (VEHICLE)· ·SIDE 
· ·· ·· ·· ·· ·····OF· THE· ·ASA. ····INSERT· ·THE· ·SMALL PIN· RETAINER ·CLIP. 



COMPILED ERK SECTION NUMBER SHOP· PRACTICE 
APPRV JSB 

33-1 1118 INSTALLATION OF ROCKWELL 
ISSUE· DATE 08/26/88 AUTOMATIC SLACK· ADJUSTERS PAGE 

REV· DATE 01/16/96 4 OF 4 

CHG· ·LTR E 
FREIGHTLINER·CORPORATION 

PA2042-64 PORTLAND,· OREGON 

C 2. 5· .. ·TIGHTEN· -THE· ·JAM· NUT· ·AGAINST· ·THE· ·CLEVIS· -TO· HOLD· ·THE· ·CLEVIS· ·IN· ·THE 
· ........ ·CORRECT· POSITION. 

2. 5. I· .. ·TIGHTEN· ·THE· ·JAM· NUT· ·TO· A ·TORQUE· ·OF· ·20-30· LB-FT· FOR ·I/2"X20· ·THREADS 
· ............ · (REF.· ·16" · ·CHAMBERS l · ·AND· ·TO· A -TORQUE· OF· ·25-50· ·LB-FT· FOR· ·5/8" X 18 
· ............ ·THREADS· ·(REF.· ·20"· ·CHAMBERS). 

2.6· .. ·ADJUST ·BRAKES. 

C 2. 6. I· .. ·WITH ·SPRING· -BRAKES· · (PARKING· BRAKES l · FULLY· ·RELEASED,· ·MINIMUM· ·90· ·PSI 
· ............ VEHICLE· ·SYSTEM· .PRESSURE,· RELEASE· ·SPRING· -BRAKE· ·CAGING· ·TOOL. 

2. 6. 2· .. ·TURN· ·THE· MANUAL· ·ADJUSTING· NUT· ·IN· ·THE· -DIRECTION· OF· LEAST· RESISTANCE 
· ............ UNTIL· ·THE· BRAKE· ·ASSEMBLY· -FREE· ·STROKE· ·IS· ·13-16MM· · ( .500- .625· ·INCH). 
· ............ FREE· ·STROKE· ·IS· NOT· ·TO· EXCEED· ·16MM· · ( • 625· ·INCH) • · .. REFER· ·TO· ·FIGURE· ·#0. 

2. 6. 2. I· .. ·• 00· ·INCH· FREEPLAY· ·IS· ·ALLOWED· AT ·AXLE· BUILDUP· ·WITH ·NEW· ·COMPONENTS· ·AS· ·LONG 
· .... ·AS· ·THE· BRAKE· DRUM· ·TURNS· FREELY.· .. SUBSEQUENT· ·ADJUSTMENT· ·MUST· MAINTAIN 

· ................ ·• 500· ·INCH MINIMUM· FREEPLA Y. 

2. 6. 2. 2· .. ·IF· ·THE· LINING· CONTACTS· ·THE· DRUM. 

2. 6. 2. 2. I· .. REMOVE· -THE· PAWL· ·ASSEMBLY· -FROM· -THE· ·AUTOMATIC· ·SLACK· ·ADJUSTER. 

I. 2 .6.2.2.2· .. -TURN· -THE· ·ADJUSTING· NUT· ·1/2· -TURN ·IN· ·THE· OPPOSITE· DIRECTION. 

2. 6. 2. 2. 3· .. REINSTALL· -THE· PAWL· ·ASSEMBLY. 

2.6.2.2.4· ···TORQUE· -THE· CAPSCREW· ·TO ·15-20· FT-LBS. 

FIGURED 

"Y"· ·MINUS· ·"X"··=· -FREE· ·STROKE 

MAXIMUM· -FREE· STROKE· ·16MM· · 
.... ·( .625· ·INCH). 
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REFER TO IMIS (INTEGRATED· MANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION K09-SOO I I -0 14 FOR CAM BRAKE 
ADJUSTMENT PROCEDURE. 
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REAR AXLE UNIT W/STUDDED CONTROL ARM 

SLACK ADJUSTER 

CHAMBER MOUNTING 
STUD NUT AND WASHERS 

MANUAL 
ADJUSTING NUT 

CAMSHAFT 
SPLINED END 

BRAKE CHAMBER 

1. Loosely attach anchor strap by installing strap to chaMber ~ounting st~d 
DO NOT TIGHTEN AT THIS TIME. 

2. With manual adjusting nut pointing away from brake chamber, assemble 
slack adjuster onto camshaft splined end so that the lever ar~ clears 
the clevis on the air chamber push rod. Use camshaft spacing washers 
to align slack adjuster with centerline of air chamber. Secure slack 
adjuster on the camshaft by assembling spacing washers and snap ring. 

3. Using a 7/16"wrench, turn the manual adjusting nut clockwise to !nove 
the slack adjuster towarri the clevis and at the same time assist the 
control arm stud to enter the anchor strap slot by slightly bending 
the strap to clear the stud and aligning the slot with the stud. 
When the stud is in the strap slot, continue to turn adjusting nut 

E_.5A (10{77) 

until the clevis pin holes in the slack adjuster and clevis are perfectly 
aligned. Install clevis pin and secure with a cotter pin. 

CAUTION 

All Freiqhtlinercam brakes both front & rear are to use the 5.50 
slack adjuster len9th. 
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4. Position control arm in its full released position by forcing it in direction 
of arrow "A" (toward brake chamber) until it comes to a positive stop 
(inside slack adjuster). Do not hammer on control arm. 

5. Install 5/16 flat washer, lockwasher and 5/16 - 18 nut on control arm stud 
loosely. Do not tighten nut. 

6. Tighten nut at chamber bracket end of strap. 

7. Securely hold control arm in its full released position (in direction of 
arrow 11 A"). Tighten 5/16- 18 nut on control arm stud to 10-15 LB-FT. 

8. Adjust the brake lining clearance by turning the adjustment hex nut 
clockwise until the brake lining meets the brake drum, then back off 
counter clockwise 3/4 of a turn. (A ratcheting sound can occur). 

9. Final Check- Control location. 

IMPORTANT - Check installation by removing clevis pin. Push the slack 
adjuster into the clevis. If the slack adjuster hole and clevis pin hole 
remain in alignment on release, the installation is properly made. Secure 
all fasteners. 

If the slack adjuster hole is not aligned with the clevis pin hole, replace 
the clevis pin. Loosen the control arm fasteners and move the control arm 
towards the brake chamber until it comes to a definite stop. Tighten the 
bracket fasteners. Rereat the final check. 

Correctly adjusted slack adjusters will allow free running clearance to drum. 

l._llwl I llou 
le not m8de cor•ecttvt ..... ~~~~ 
WftOCCU'. 
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A. EATON - ESA541LW REAR CAM BRAKES, ONE PIECE DUSTSHIELO 

1. Position the dustshield assembly on the brake spider. 

2. Fasten dustshield to brake spider with screws specified and torque to 150 
to 180 i n-1 bs. 

CAUTION 

Maximum length (extending below washer) of screw must not exceed .506 
to prevent interference with shoe web. 

-......ollooo-CLEAP.ANCE TO 
SHOE WEB 

I 
-0-

. 1-
-~-

1~---+--4-------~-------~--4---~-

0 

......... 1101771 

I 
-0-

1 . 

I 
-e-
' 

Dustshield Screw 
Torque to 150·180 
ln-Lbs. • ~ Places 
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REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM) WORK INSTRUCTION K09-SOOI 1-017 FOR REAR BRAKE 
CHAMBER INSTALLATION PROCEDURE. 
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33-11125 

A HARDENED FLATWASHER IS TO BE INSTALLED BETWEEN THE 
LOCKWASHER OR LOCKNUT AND THE BRAKE CHAMBER BRACKET. 
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PURPOSE 

INSURE· THAT- ·THE· HUB· ·AND· DRUM· ·ARE· PROPERLY· ·INSTALLED· TO· THE 
SPINDLE· ·WITHOUT· DAMAGE· TO· THE· FRONT· ·AND· REAR· ·AXLE. 

PROCEDURE 

I . I··· INSTALL· THE INNER· BEARING· AND· SEAL· ACCORDING· TO· ·THE 
· ·· ...... ·APPROPRIATE· SHOP· PRACTICE. 

I . 2· .. FROM· ·THE· ·STAGING· ·CONVEYOR,· STOCK· THE· HUB· ·AND· DRUM 
· ........ ASSSEMBY· ·TO· ·THE· ·AXLE· USING· OVERHEADLIFT· WITH 
· ·· ...... ·APPROPRIATE· LIFTING· ·ATTACHMENT. 

I .3· .. MAKE· SURE· THAT· THE· ·SPINDLE· ·THREAD· PROTECTOR· ·(BULLET) 
· ........ ·IS· ·IN· PLACE.· .. POSITION· ·THE· HUB· ·AND· DRUM· ONTO· THE 
· ...... ·· ·SPINDLE· ·AND· FIRMLY· BUT· GENTLY· PUSH· THE· ·ASSEMBLY· ·ALL· THE 
· ........ ·WAY· ·INTO· ·POSITION.· .. CARE· MUST· BE· USED· DURING 
· .... ·· .. ·INSTALLATION· ·TO· ·KEEP· ·THE· ·HUB· CENTERED· ON THE· SPINDLE· ·TO 

PREVENT DAMAGE· ·TO· ·THE· ·SEAL· OR· ·THE· BEARING. 

I ;.4· · ONCE· ·THE· HUB· ·IS· ·PROPERLY· SEATED··AND· WITH· ·THE··LIFT 
· .... · .. ·SYSTEM· STILL· SUPPORTING· THE· HUB,· REMOVE· ·THE· ·"BULLET" 
· .... ·· .. AND· ·INSTALL· ·THE· OUTER· BEARING· CONE· ON· ·THE· ·SPINDLE· ·AND 
· .. ···· .. TO· ·THE· HUB. 

I .5· ··SECURE· ·THE· BEARING· ·IN· PLACE· BY· POSITIONING· ·AND· HAND 
· ........ ·TIGHTENING· THE· OUTER· BEARING· ·ADJUSTMENT· NUT· ·AGAINST· ·THE 
· .. ·· .... BEARING. 

I . 6· .. REPEAT· OPERATIONS· ·I . 2· THROUGH· ·I • 6· ·AS· REQUIRED.· .. FINISH 
· ........ THE· · INSTALLATION· OF· ·THE· HUB· ·AND· DRUM· ·ASSEMBLY· ·TQ- THE· ·AXLE 
· ........ ·AS· ·PER· ·THE· FRONT· ·AND· REAR· ·WHEEL· -BEARING· ·ADJUSTMENT· SHOP 
· ........ PRACTICES. 
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PRACTICE NO. 

33-12101 

33-12102 
33-12103 
33-12104 
33-12105 
33-12106 
33-12107 

. 33-12108 
33-12109 
33-12111 
33-12112 
33-12113 
33-12114 
33-12115 
33-12130 

______ .,. 
~~-12100 

SHOP PRACTICE 
DJL 

BRAKE CONTROL, CONTENTS 
11/04/68 

07/21/88 ChoLirV ~~:2RATION P*A078-38 

DESCRIPTION 

ROUTING OF FLEXIBLE LINES 

1. Choice of Hose 
2. Avoiding Heat Sources 
3. Avoiding Hazards 
4. Installation Sequence 
5. Hose Length 
6. Flexing 
7. Pivot Points 
8. Clamps 
9. lnJtallation Planning .., 

10. Sfmplit:f~atfon 

AIR RESERVOIR VALVE EXHAUST 
AIR RESERVOIR, SYSTEM LEAKAGE 
COMPRESSOR DISCHARGE LINE . 
SUBSTITUTION OF FITTINGS 
ASSEMBLING FLEXIBLE HOSES 
AIR RESERVOIR, GOVERNOR 
NYLON TUBING COLOR CODING, CANADA UNITS 
TRACTOR/TRAILER AIR BRAKE TEST 
TUBING/PIPING CONNECTORS, TIGHTENING 
BRAKE LINE, ROUTING 
SAFETY VALVE ORIENTATION 
AIR TANK MOUNTING TO FRAME RAIL . 

EJECTOR VALVE PLUMBING 
BRAKE SYSTEMS FMVSS 6121 
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I. CHOICE OF HOSE FOR NON-AIR BRAKE USE 

1.1 METAL OR HOSE? 
1.1.1 IF ONE COMPONENT OF A HYDRAULIC SYSTEM MUST MOVE IN RELATION TO THE OTHER 

COMPONENTS, FLEXIBLE HOSE IS OFTEN THE BEST CHOICE FOR THE FLUID LINES. 
FLEXIBLE HOSE MAY ALSO BE THE MOST PRACTICAL SOLUTION IF SYSTEM VIBRATION 
IS SEVERE. 

1.2 LOW PRESSURE 
1.2.1 LOW PRESSURE HOSE (NOT WIRE BRAIDED) CAN BE USED IF REQUESTED ONLY FOR 

CERTAIN APPLICATIONS INSIDE THE CAB. THESE ARE LIMITED TO LINES UNDER THE 
INSTRUMENT PANEL AND THE AIR VALVE BOX AND RUNNING TO NEARBY JUNCTION BLOCKS 
OR FITTINGS. THEY ARE NOT TO BE USED IN EXPOSED AREAS NOR ARE THEY TO BE RUN 
THROUGH BULKHEADS OR CHANNELS WHICH MAY HAVE SHEET METAL SCREWS PROJECTING 
INTO THEM. 

1.3 MEDIUM PRESSURE 
1.3.1 MEDIUM PRESSURE WIRE BRAIDED HOSE CAN BE USED IF REQUESTED FOR ALL 

APPLICATIONS OUTSIDE THE CAB INTERIOR, INCLUDING LINES IN THE ENGINE 
COMPARTMENT. 

1.3.2 EXCEPTIONS, A. LINES WHICH MUST WITHSTAND MUCH FLEXING AND WEAR (SEE 1.4) 
B. COMPRESSOR DISCHARGE LINE (REF 33-12104). 

1.4 SPECIAL HIGH FLEX HOSE 
1.4.1 SPECIAL HIGH FLEX HOSES SUCH AS B-W 101-M OR 304-M ARE USED BETWEEN THE RELAY 

VALVE AND THE AXLE BRAKE CHAMBERS. 
NOTEs THESE ARE TO BE USED FOR CANADA BUILT UNITS ONLY, DOES NOT 

COMPLY WITH FMVSS #121. 

2. AVOIDING HEAT 
2.1 EXCESSIVE HEAT WILL RAPIDLY DETERIORATE THE MATERIAL IN THE HOSES. HOSES 

SHOULD BE ROUTED AROUND SOURCES OF INTENSE HEAT SUCH AS ENGINE EXHAUST SYSTEMS. 
AT LEAST SIX INCHES OF CLEARANCE SHOULD BE PROVIDED. MORE CLEARANCE IS BETTER, 
ESPECIALLY IF LOCATED ABOVE THE HEAT SOURCE. 

WHEN THE HEAT IS INTERNAL, AS IN THE CASE OF COMPRESSOR DISCHARGE LINE, SPECIAL 
HEAT RESISTANT MATERIAL MUST BE USED FOR THE JOB. 

IF THE LINE CANNOT BE ROUTED MORE THAN SIX INCHES AWAY FROM THE HEAT SOURCE, A 
SHEET METAL SHIELD SHOULD BE PROVIDED BETWEEN THE TWO TO CUT DOWN THE HEAT 
RADIATION. AN AIR SPACE MUST BE PROVIDED ON BOTH SIDES OF THE SHIELD TO ALLOW 
THE HEAT TO DISSIPATE. THE SHIELD MUST BE LONG ENOUGH TO PROVIDE PROTECTION 
ALONG THE ENTIRE LENGTH OF EXPOSURE. THE SHIELD SHOULD BE ATTACHED TO A "COLD" 
PART, RATHER THAN TO A HEAT SOURCE, IF POSSIBLE. (SEE FIGURE I) 

10 ~ ~ 
{ 1 1 [p- E~~~~sT_-'l!:oo---{r)~~J~J=::JlCt--1\ 

~ 
DESIRABLE 

- SHIELD ATTACHED TO "COLD" SURFACE 
-HAS AIR GAP 
- COVERS AREA OF EXPOSURE 

FIGURE I 

LESS 
DESIRABLE 

- SHIELD ATTACHED TO "HOT" PART 
- HAS NO AIR GAP 
- ODES NOT COVER AREA OF EXPOSURE 

. 
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3. AVOIDING OTHER HAZARDS 
·3.1 FLEXIBLE LINES MUST BE ROUTED AND SUPPORTED SO THAT THE FOLLOWING HAZARDS ARE 

MINIMIZED. 
3.1.1 EXPOSURE TO ICE 
3.1.1.1 WHERE WHEEL SPLASH IS UNAVOIDABLE. CLAMP LINES TO STRUCTURAL PARTS AND 

AVOID LONG, EXPOSED LOOPS. 
3.1.2 EXPOSURE TO HUMAN TRAFFIC 
3.1.2.1 LINES SHOULD NOT BE LOCATED ON TOP OF ANYTHING LIKELY TO BE STEPPED OR 

WALKED UPON. LINES SHOULD BE ROUTED TO AVOID INTERFERING WITH ROUTINE 
MAINTENANCE SUCH AS FLUID CHECKS AND FILLS AND FILTER REPLACEMENT. LINES 
SHOULD ALSO BE ROUTED TO AVOID EXPOSURE TO CHEMICAL CONTAMINATION (OIL, 
FUEL, ETC.) OF LINES AND MAINTENANCE PERSONNEL DURING SERVICING. 

3.1.3 EXPOSURE TO MOVING PARTS 
3.1.3.1 CONSIDER CAREFULLY THE MANNER OF OPERATION OF THE TRUCK SO THAT SUCH THINGS 

AS DRIVELINES, TRAILER BODIES. KINGPINS, AND AXLES WILL NOT CATCH OR PINCH 
THE LINES. 

4. :INSTALLATION SEQUENCE 
4.1 INSTALL THE LARGEST, INSTEAD OF THE EASIEST, LINES FIRST. THUS, THE MOST 

DIFFICULT PART OF THE INSTALLATION IS OUT OF THE WAY. LARGER LINES REQUIRE 
MORE SPACE BECAUSE OF THEIR LIMITED BEND RADIUS. THE BEND RADIUS OF SMALLER 
LINES PERMITS MORE FREEDOM OF CHOICE IN THEIR ROUTING. EACH LINE SHOULD BE 
ARRANGED TO CONSERVE SPACE, CONSISTENT WITH NEATNESS OF INSTALLATION AND 
PROVISIONS FOR FUTURE MODIFICATION OF ADDITION OF ACCESSORIES. 

5. HOSE LENGTH 
5.1 EXCESSIVE HOSE LENGTH INCREASES COST, SUBJECTS THE HOSE TO ENVIROMENTAL HAZARDS, 

AND DETRACTS FROM APPEARANCE. THE HOSE MUST BE LONG ENOUGH TO PROVIDE FOR AT 
LEAST THE MINIMUM RADIUS FOR ALL BENDS. ·WHERE EITHER END IS ATTACHED TO A 
MOVING PART, THE HOSE LENGTH MUST ADEQUATELY PROVIDE FOR THE ENTIRE RANGE OF 
RELATIVE MOTION. 

6. 'FLEXING 

6.1 A HOSE IS DESIGNED TO FLEX OR BEND. IT IS NOT DESIGNED TO BE TORQUED OR 
TWISTED. A SEVEN (7) DEGREE TWIST IN A LARGE DIAMETER, FLEXING, HIGH-PRESSURE 
HOSE LINE CAN REDUCE SERVICE LIFE AS MUCH AS NINETY (90) PER CENT. 
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7. PIVOT POINTS 
7.1 IN A FLEXING APPLICATION, ROUTING THE HOSE THROUGH THE PIVOT POINT AROUND 

WHICH THE COMPONENT MOVES HAS CERTAIN ADVANTAGES. THIS PRACTICE HELPS INCREASE 
FLEXING EFFICIENCY, USES THE LEAST AMOUNT OF HOSE, AND KEEPS THE HOSE WITHIN 
THE PROFILE OF THE VEHICLE. (SEE FIGURE 2) 

FIGURE 2 

CLAMPED TO 
PREVENT 
EXCESSIVE 
MOVEMENT 

7.2 THE HOSE LINE SHOULD BE POSITIONED SO THAT THE BEND WILL OPEN AND CLOSE LIKE A 
HINGE. IF THE HOSE DOES NOT FLEX IN THIS MANNER, IT MAY HAVE TO TAKE AN S-BEND 
DURING THE MOVEMENT CYCLE, ESPECIALLY WHEN THE HOSE IS BEING PUSHED RATHER THAN 
BENT. THIS S-BEND TYPE OF INSTALLATION PRODUCES EXCESSIVE HOSE MOVEMENT AND 
SHORTENS SERVICE LIFE. 

8. CLAMPS 

8.1 DO NOT CLAMP TOGETHER PARALLEL HIGH PRESSURE LINES. 
8.1.1 THE DIFFERENCE IN THE LENGTH CHANGE OF THE TWO LINES UNDER PRESSURE PRODUCES 

A SEESAW ACTION BETWEEN THE TWO CLAMPS. 
8.2 DO NOT ROUTE AND/OR CLAMP FUEL LINES AND BATTERY CABLES TOGETHER. 
8.3 CLAMPS SHOULD BE AT LEAST .0313 INCH (1/32") SMALLER THAN THE OD OF THE HOSE. 

THIS FIT WILL AVOID ABRASION OF THE HOSE BY THE CLAMP. 
8.4 FLUID CONDUCTORS MUST BE ADEQUATELY CLAMPED FOR SATISFACTORY SERVICE. REGULAR 

HOSE AND TUBING CLAMPS WILL NOT HOLD A LARGE. HIGH PRESSURE HOSE. THE CLAMP 
SHOWN IN FIGURE 2 PIVOT POINTS, IS INEXPENSIVE AND EFFECTIVE FOR HIGH PRESSURE 
SURGING LINES. IN ROUTING, LONG HOSE LINE LENGTHS SHOULD BE PLANNED TO PERMIT 
PROPER CLAMPING. CHANGE IN LENGTH OF THE HOSE AS A RESULT OF PRESSURE SURGES 
SHOULD BE ANTICIPATED WHEN LINES ARE CLAMPED. PROPER ROUTING AND CLAMPING CAN 
PREVENT ABRASION. 

8.5 ALTHOUGH LINES SHOULD NOT BE CROSSED, IT IS SOMETIMES UNAVOIDABLE. IF CROSSED, 
THE TWO HOSE LINES SHOULD BE CLAMPED TOGETHER AT THE JUNCTION POINT. 

8.6 FRAME TO AXLE AIR BRAKE LINES 
8.6.1 BECAUSE OF AXLE ARTICULATION AND RESULTING HOSE MOVEMENT• 

00 NOT TIE WRAP AXLE ROUTED AIR LINES TO EACH OTHER. 

USE INDIVIDUAL CUSHIONED HOSE CLAMPS FOR EACH AIR LINE THAT IS ROUTED 
TO ANY AXLE (FRONT OR REAR). 

8.6.2 CARE MUST BE TAKEN THAT ANY HOSE CLAMPING DOES NOT RESULT IN PINCHED OR 
KINKED HOSES IN ALL ANTICIPATED HOSE POSITIONS. 
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9. PLANNING THE INSTALLATION OF LINES 
9.1 POSITION OF HYDRAULIC COMPONENTS ON THE VEHICLE IS AN IMPORTANT FACTOR IN THE 

SUCCESS OF A FLUID-CONDUCTOR INSTALLATION. FOR THE MOST SUCCESSFUL 
INSTALLATION. LINES SHOULD BE ROUTED IN A PARALLEL PATTERN. THEY SHOULD BE 
ROUTED TO FOLLOW THE CONTOUR OF THE FRAMEWORK OF THE VEHICLE, AND KEPT WITHIN 
THE ENVELOPE DIMENSIONS. CROSSING LINES SHOULD BE AVOIDED WHERE POSSIBLE. 

9.2 SMOOTH ROUTING OF CONDUCTORS IN PARALLEL PATTERNS CAN BE ACCOMPLISHED BY USE 
OF CLAMPS, MANIFOLDS, AND ADAPTERS WHERE NECESSARY. PORT POSITIONS ON THE 
COMPONENTS SHOULD BE ARRANGED TO KEEP LINES PARALLEL. POSITION OF PUMPS, 
CYLINDERS AND HYDRAULIC MOTORS ARE USUALLY FIXED BY THEIR RELATIONSHIP TO 
OTHER COMPONENTS. HOWEVER, MOST CYLINDERS CAN BE ROTATED lBO DEGREES. THIS 
SLIGHT CHANGE MAY SOLVE MANY PROBLEMS. PORTS ON PUMPS AND HYDRAULIC MOTORS 
CAN USUALLY BE ROTATED IN INCREMENTS OF 90 DEGREES. INTAKE AND PRESSURE PORTS 
OF SOME PUMPS CAN BE ROTATED IN RELATION TO EACH OTHER TO IMPROVE ROUTING. 

9.3 PARALLEL ROUTING CANo A. DECREASE COST OF A SYSTEM BY REDUCING LINE LENGTHS 
AND THE NUMBER OF ANGULAR ADAPTERS. 

B. INCREASE EFFICIENCY BY REDUCING THE NUMBER OF SHARP 
BENDS. 

C. INCREASE SERVICEABILITY BY PROTECTING LINES FROM 
ENVIRONMENTAL HAZARDS. 

0. IMPROVE APPEARANCE OF THE VEHICLE. 
9.4 POSITION OF THE COMPONENTS IN RELATION TO EACH OTHER SHOULD ALSO BE CONSIDERED. 

COMPONENTS SHOULD BE LOCATED FAR ENOUGH APART TO PROVIDE SUFFICIENT SPACE FOR 
INSTALLATION OF ADAPTERS AND FITTINGS ON THE CONNECTING HOSE OR TUBING. IF 
SHORT LINES ARE REQUIRED, THE PORTS ON CONNECTING COMPONENTS SHOULD BE OFFSET 
IN RELATION TO EACH OTHER. A SHORT HOSE OR PIECE OF TUBING IS VERY DIFFICULT 
TO INSTALL IN DIRECTLY OPPOSED PORTS. IN SOME NON-AIR BRAKE USAGE CASES, COILS 
OF TUBING AND LOOPS OF HOSE CAN BE USED TO CONNECT PORTS THAT ARE TOO CLOSE 
TOGETHER. 

CAREFUL POSITIONING OF COMPONENTS IN A SYSTEM CAN OFTEN MAKE THE SYSTEM MORE 
SERVICEABLE AND REDUCE THE MATERIAL REQUIRED. IF CONDUCTORS ARE NOT CONSIDERED 
DURING THE LOCATION OF THE COMPONENTS, THEY MAY BE DIFFICULT TO INSTALL, AND 
CAUSE FUNCTION PROBLEMS IN THE SYSTEM. 
NOTE• DO NOT RELOCATE FMVSS #121 COMPONENTS WITHOUT WRITTEN PRODUCT ENGINEERING 

APPROVAL. 
9.5 SERVICE CONSIDERATIONS 
9.5.1 ALL FLEXIBLE LINES MUST BE ROUTED SO THAT ROUTINELY SERVICEABLE COMPONENTS 

(I.E., FUEL FILTERS, FUEL WATER SEPARATORS, OIL FILTERS, AIR CLEANERS, DIP 
STICKS, BELT DRIVES) CAN BE READILY ACCESSED FOR ADJUSTMENT OR ELEMENT 
REMOVAL WITHOUT THE NEED TO RELOCATE OR REMOVE ANY LINES. 

tO. SIMPLIFY PIPING AND FITTINGS AS MUCH AS POSSIBLE. 
10.1 KEEP PIPING AS STRAIGHT AS POSSIBLE, USING LARGE RADIUS BENDS INSTEAD OF SHARP 

ONES. USE 45 DEGREE IN PLACE OF 90 DEGREE ELBOWS WHEN POSSIBLE, ALSO, USE 
STRAIGHT FITTINGS IN PLACE OF ELBOWS OR ANGLE FITTINGS WHENEVER REASONABLE. 
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tO. SIMPLIFY PIPING AND FITTINGS AS MUCH AS POSSIBLE!CONTINUEDl 
10.2 ROUTING INTER-TANK AIR LINES 

33-12101 

PAGE 
5 OF 7 

PA2042-46 

10.2.1 ROUTE INTER-TANK AIR LINES AS DIRECTLY AS POSSIBLE FROM WET (SUPPLY TANK) 
TO CHECK VALVE ON PRIMARY AND SECONDARY TANK. DO NOT ROUTE VIA CROSSMEMBER 
EXCEPT TO AVOID KING PIN INTERFERENCE. (SEE FIGURE 3) NO ELBOWS NOR OTHER 
FITTINGS MUST BE CONNECTED BETWEEN TANK AND CHECK VALVE. 

f'ORWARD 

WET TANK------../ 
(SUPPLY) 

~ALLOW SLIGHT LOOP IN FLEX HOSE 

DRY TANK .r---- (SECONDARY RESERVOIR) 
n-----~~~--n 

CHECK VALVE -----. 
(DIRECT TO TANK) 

1-H--- - - ---1-1----l 

== 
FIGURE 3 

10.3 AIR LINE CONNECTIONS 
C 10.3.1 CONNECTING AIR LINES FROM THE SEVERAL DASH-MOUNTED AIR VALVES TO THE ANCHOR 

c 

COUPLINGS PASSING THROUGH THE FIREWALL/DECK IS MUCH SIMPLIFIED BY BRINGING 
THE HOSES IN A BROAD SWEEP AROUND THE VALVE CLUSTER. STARTING AT THE VALVES 
IN A DIRECTION AWAY FROM THE COUPLING TO BE REACHED (SEE FIGURE 4). THIS 
ADOS A SMALL AMOUNT OF EXTRA TUBING BUT MAKES EACH LINE LONG ENOUGH TO BE 
INSTALLED EASILY EVEN WITH ALL THE OTHERS IN PLACE. IN ROUTING MANY LINES 
IN RESTRICTED SPACE, IT IS WELL TO REMEMBER THAT "THE LONGEST WAY AROUND IS 
OFTEN THE SHORTEST WAY HOME". 

ANCHOR COUPLINGS 
IN THE FIREWALL/DECK 

~'"~ DASH PANEL 

FIGURE 4 
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10. SIMPLIFY PIPING AND FITTINGS AS MUCH AS POSSIBLEtCONTINUEDl 
10.4 CHECK VALVE LOCATION (CANADA BUILT UNITS ONLY-DOES NOT COMPLY WITH FMVSS #121) 
10.4.1 THE INTER-TANK CHECK VALVE MUST BE ADJACENT TO THE DRY AIR TANK WITH NO 

COMPLEX OF FITTINGS ATTACHED DIRECTLY TO IT (SEE FIGURE 5). ALSO, THE 
SERVICE LINE TO THE BRAKES SHOULD LEAVE AT THE OPPOSITE END OF THE TANK FROM 
THE LINE FROM THE WET AIR-TANK, OR FROM THE TOP PORT, IF NECESSARY. 

FROM WET TANK 

=: 

BRAKES 

LINE FROM WET TANK AND SERVICE 
LINE ON SAME FITTING 

WRONG 

FROM WET TANK-------=::::::---

~-~~ 
11 ALTERNATE 
r., LOCATION 
~v.,l 

~ DRY TANK U< 

LINE FROM WET TANK AND SERVICE 
LINE ON SEPARATE PORTS 

RIGHT 
FIGURE 5 

10.5 CONNECT TRAILER AIR LINES DIRECTLY TO THE TRACTOR PROPECTION VALVE. PIPE BY 
WAY OF ANCHOR COUPLINGS IN BRACKETS ONLY WHEN DIRECT CONNECTION IS NOT 
PRACTICAL. 

10.6 SLEEPER BOX MOUNTS 
10.6.1 CARE MUST BE TAKEN IN THE FORWARD SLEEPER BOX MOUNT AREA TO ROUTE THE LINES 

CLOSE TO THE BOTTOM FRAME RAIL FLANGE. THE MOUNT BOLT MUST BE INSERTED FROM 
UNDER THE FLANGE AND INSUFFICIENT CLEARANCE MAKES THE INSTALLATION 
DIFFICULT. 
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10. SIMPLIFY PIPING AND FITTINGS AS MUCH AS POSSIBLE (CONTINUED) 

10.7 SHIFT LINKAGE 
10.7.1 ROUTE SHIFT AIR LINES BELOW THE SHIFT LINKAGE AS SHOWN' WITH BREAK OUT OF THE 

RAIL ROUTING AT SEVEN (7) INCHES AFT OF THE ENGINE MOUNT. 

NOTE, ALL LINES MUST BE CUT TO LENGTH AND STRAPPED TOGETHER TO PREVENT 
ENTANGLEMENT WITH THE SHIFT LINKAGE (SEE FIGURE 6). 

10.7.2 THE AIR COMPRESSOR DISCHARGE LINE SHOULD BE ROUTED OVER THE TRANSMISSION 
ATTACHED WITH STANDOFF BRACKETS AT THE FORWARD CORNER TRANSMISSION BOLTS • 

.. --- --
' ' 0 0 0 ' 0 

o] FORWARD 

""' 0 

I 
01 

COMPRESSOR 0 
DISCHARGE 0 
LINE 

--
ENGINE 
MOUNT 

IE 7.ooo--J 

I FIGURE 6 

1 
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1. Inside Cab 

SHOP PRACTICE 

AIR VALVE EXHAUSTS 

FREJGHTLINER CORPORATION 
PORTLAND OREGON . 

·~: 

33-12102 

Exhausting type valves should be vented outside the cab whenever a threaded 
. hole is provided in the exhaust port, to avoid foul odors and, at· times, 

unwanted noises. However, it is permissible to exhaust the transmission 
selector lines (1/8" dia.) tn the cab due to the very low volume of air 

l> involved; also the air operated heater shutoff valve. 

2. Outside Cab 

Valves should be positioned so that exhaust ports are dmm or not exposed to 
dripping water or wheel spray insofar as· possible. Valves must also be 
located in protected places, yet accessible for maintenance. 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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REFER TO· IMIS· (INTEGRATED MANUFACTURING· INFORMATION 
SYSTEM)· WORK·· INSTRUCTION K09-SOO 12-00 I· FOR AIR SYSTEM 
ALLOWABLE PRESSURE DROP. 
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SHOP PRACTICEMANUAL APPROVED D. BARLOW REVISED 

Note: This was previously contained in 33-12103. 

PURPOSE 
To establish a uniform method of checking the allowable pressure drop from an air system. This shop practice defines the 
maximum loss of air pressure allowed by Federal FMCSR regulations. It does not, nor is it intended to, amend or supersede any 
existing law or regulation. 

PROCEDURE 
W Pressure drop from an air system of a single vehicle (truck or tractor without trailer) shall not exceed 2 psi in a 1 minute 

period when all air consuming devices are turned off, ie service brake released and park brake. applied (exhausted). To 
check the air pressure drop: 

a. Tum off all air consuming devices. 
b. Run engine until the air system reaches full pressure (minimum compressor cut out pressure, 110 psi). 
c. Stop the engine and wait 1 minute for the air pressure to stabilize. Note the reading on the air pressure gauge .. 
d. Wait for 1 minute, then re-check the reading on the gauge to see if there has been any pressure drop. 
e. Pressure drop from air leakage must be less than 2 psi. 

W Pressure drop from an air system of a single vehicle (truck or tractor without trailer) shall not exceed 3 psi in a 1 minute 
period with service brake applied and park brake released (pressurized). To check the air pressure drop: 

a. Place chocks under the wheels to prevent the vehicle from moving. 
b. Turn all air consuming devices off. 
c. Run engine until the air system reaches full pressure (minimum compressor cut out pressure, 110 psi). 
d. Release the parking brakes. 
e. Stop the engine and apply the brake pedal fully. Wait I minute for the air pressure to stabilize, then note the reading 

on the air pressure gauge. 
f. Wait for 1 minute with the brake pedal still fully applied, then re-check the reading on the gauge to see if there has 
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been any drop in air pressure. 
g. Pressure drop from air leakage must be less than 3 psi. 

REVISIONS: (ALL REVISIONS ARE MADE BY CORPORATE MANUFACTURING ENGINEERING) 
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REVISIONS MADE 

REVISED 
LVL REVISED BY 
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A. WITH AIR DRYERS (AFTERCOOLERSl 

DISCHARGE LINES ARE TYPICALLY OF 2-PIECE CONSTRUCTION. THE CHART BELOW SHOWS 
MINIMUM LENGTHS FOR TEFLON, MINIMUM LENGTHS FOR TOTAL SYSTEMS, AND MAXIMUM 
LENGTHS WHERE APPLICABLE. 

NO DISCHARGE LINE LENGTH (IN FEET) 
OF 
COMP TEFLON TOTAL SYSTEM TOTAL SYSTEM 
CYL. (MIN) (MIN) (MAX) 

AEROQUIP 1,2 6.0 9.0 

AEROFINER II 2•4 6.0 13.0 

ANCHORLOK I ,2,4 4.5 7.0 10.0 

! BAKER I .2.4 4.5 7.5 

BENDIX 1,2 4.5 6.0 20.0 

2•4 4.5 14.0 20.0 . 

CR/BRAKEMASTER 1 .2.4 4.5 12.0 

RACOR 1.2.4 4.5 7.5 

SALEM I .2,4 4.5 7.5 

STRATOFLEX 1,2,4 4.5 7.5 

• 2 CYLINDER, 30 CFM CUMMINS COMPRESSOR, DUE TO PRESSURE PULSES. 

NOTE: DO NOT PAINT AIR DRYERS (AFTERCOOLERl UNDER ANY CIRCUMSTANCES. 
PAINTING WILL GREATLY REDUCE THE ABILITY TO COOL AND THUS DRY 
THE AIR. 
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B. ALL VEHICLES 
DISCHARGE LINES SHALL BE ROUTED FROM THE COMPRESSOR IN A CONTINUOUS DOWNWARD 
SLOPE TO THE WET TANK OR AIR DRIER INLET. IF THE DISCHARGE LINE HAS TO BE 

R ROUTED UPHILL, DO SO IMMEDIATELY WHEN LEAVING THE COMPRESSOR, THEN RUN DOWNHILL 
THE REMAINDER OF THE ROUTING. MOISTURE SHALL NOT BE FORMED IN THE DISCHARGE 
LINE. IF THIS CANNOT BE AVOIDED, THE MAXIMUM UPWARD DISPLACEMENT IS LIMITED 
TO 1/2 THE HOSE DIAMETER RELATIVE TO ITS LOWEST POINT. 

C. WITH BENDIX AD-9 AIR DRYER 
ALL DISCHARGE LINES THAT DROP BELOW THE FRAME RAIL AND GO TO INLET FITTING 
OF AD-9 MUST BE INSULATED FOR THE FINAL 3 FEET WITH 1/2 INCH THICK CLOSED 
CELL POLYETHYLENE TUBING INCLUDING THE FITTING ITSELF. A STRAIGHT CONNECTOR 
AT THE AIR DRYER INLET IS PREFERRED, BUT A 45' ELBOW MAY BE SUBSTITUTED IN 
COMPACT MOUNTING AREAS. SECURE TUBING USING PLASTIC TIE STRAPS. 
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Compiled 
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1..-cl IZ -I 'f·'Bk . 

RniMcl Chg Ltr 
FREIGHTL.t£R CoRPoRATION 

PORTI.JINl. ORB3()N 
. 

FITTING SUBSTITUTION 

NO BLACK IRON, GALVANIZED IRON OR CARBON STEEL FITTINGS OR PIPE ARE. 

TO BE USED OR SUBSTITUTED IN ANY PART OF THE VEHICLE AIR SYSTEMS UNLESS 

SPECIFIED OR APPROVED BY FREIGHTLINER PRODUCT ENGINEERING OR CUSTOH 

ENGINEERING DEPARTMENTS ON AN ENGINEERING DRAWING OR VEHICLE SPECIFI

CATION SHEET. 



COMPILED LELANCHOh 

APPRV OUTUB 

ISSUE· -DATE I 2/ I 0/85 

REV· -DATE 07/29/96 

CHG· ·LTR A 

SHOP PRACTICE 
ASSEMBLING· FLEXIBLE··HOSES 

FREIGHTLINER· CORPORATION 
PORTLAND · ·OREGON 

SECTION NUMBER 
33-12106 

PAGE 
I OF I 

PA2042-72 

REFER· TO IMIS· · (INTEGRA TED MANUFACTURING· INFORMATION 
SYSTEM) WORK INSTRUCTION··· K09-SOO 12-002/003 FOR ASSEMBLING 
FLEXIBLE· ·HOSES· PROCEDURE. 

. 



Compilld PHILLIPS 

Approvld K. J. A. 
SHOP PRACTICE 

ASSEMBLING FLEXIBLE HOSES* 33-12106 

A. 
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GENERAL .-
A few·simple precautions can greatly improve the service life and safety of 
flexible hoses used for brake system piping. · 

Hose, fittings, and hose assemblies called out on A23-XXXXX drawings may 
be freely used where applicable, if items are of same manufacturer, if not, 
they must be approved by Corporate Engineering before use on a vehicle. 

This applies to Canada built units only, does not comply with 
FMVSS #121. -

NOTE: 

B. ASSEMBLY & INSTALLATION OF WIRE BRAID HOSE, NYLON TUBE & HOSE ASSEMBLIES FOR 
AIR BRAKE & NON-AIR BRAKE USE 

Federal ~lotor Vehicle Safety Standard #106 establishes labeling and 
performance requirements for air brake applications of air brake hose, end 
fittin~s and hose assemblies. To insure compliance with these requirements, 
the following procedures must be adhered to. No deviations are permitted 
without prior written approval from Corporate Engineering. 

1. Nylon Tube 

llody~ 

, I 

Nut 
/r--- Nylon Tube 

1-~ · t DOT SYNFLE)( .6-09·04-74 1/2 0.0. AJ.. 
~-c'::;J~ 

Insert Sleeve 

a. Observe the following when attaching end fittings to nylon tubing: 
(1) Cut the end of the tubing smooth and square. 
(2) DO NOT remove the nut and sleeve from the fitting. 
(3) Be sure that the tubinq is bottomed in the body of the fitting. 
{4) Torque the nut down as follows: 

(a) Tighten finger tight. 
(b) Metal sleeve fitting (NTA type) - Tighten with a wrench 

until only two threads show on the body. DO NOT tighten 
beyond this point as it will be very difficult to remove 
the tube. 

b. Maintain cleanliness in all operations associated with nylon tubes 
and fittings, including storage, assembly, and installation. 

*Cross Ref: 33-12101 Routing of Flexible Lines, Brake {General). 
E-41A (10/77) 
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Nylon Tube (Continued) 

c, Do not use damaged fittings. Any tubing that is crimped or otherwise 
damaged must be replaced, When replacing a damaged tubing, install 
new sleeves also. 

d, Precaution must be taken in installaticn not to exceed the minimum 
bend radii. The minimum bend radii are as follows: 

NYLON TUBE SI2E MINIMUM BEND RADIUS 

ifo4 1.00 inch 
1fo6 1.50 inches 
1fo8 2.00 inches 

1Fl0 2.50 inches 
.. 

ifl2 3.00 inches 

e. To repair or add on to existing nylon tuoing, use 23-11002 union, and 
follow above procedures, and secure union to rail. 

2. ;l11J!e ka.id Hose 

r Terminal r Wire B.:aid Terminal 
Assy / ~ Assy / Hose 

~ ~~~~rr----------L-~---------r~==~~ ~ 
t::: ...... c=J DOT 06827 3/14/7'.5 13/32 AI ( ) / LC 

a, All components of a reuseable end fitting must be of the same 
manufacture as the wire braid hose that they are attached to. 

b. Attach the terminals (reuseable end fittings) to wire braid hose with 
a special assembly tool and the following procedure: 

(1) Cut the hose to the desired length with a fine toothed hacksaw or 
a cut-off wheel. The ends must be square and clean. 

(2) Place a socket in a vise and screw the hose in counter-clockwise 
until it bottoms. Back the hose out 1/4 turn. 

(3) Oil the nipple threads, the assembly tool mandrel and the inside 
of the hose liberally. 

(4) Tighten the nipple and nut on the assembly tool and then oil. 
Screw the nipple clockwise into the socket and hose. Leave 1/32 
inch to 1/16 inch clearance bet•een the nut and the socket so 
that the nut will swivel. 

Form E-4!S A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 

) 
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Wire Braid Hose (Continued) 

c. Maintain cleanliness in all operations associated with hoses, fitting~ 
and hose assemblies, including storage, assembly and installation. 

d. Do not use damaged fittings, hoses or hose assemblies. 

e. Torque a hose ass~bly at installation as follows: 

(1) Tighten the nut hand tight. 
(2) Tighten the nut with a wrench until a solid feeling is en

countered. 
(3) Tighten ONE SIXTH turn more·, Do not overtorque. 

f. Purchased hose assemblies used in the air brake system must have a 
band attached by the assembler with FMVSS #106 data inscribed on it, 
Do NOT remove this band. 

3. Non-Air Brake Hose 

The previous assembly and installation procedures will contribute to the 
service life and performance of nylon tubing and wire braid hose in all 
applications and therefore, where applicable, should be followed for 
non-air brake use. 

4. REFRIGtRANT HOSE~FITTING ASSEMBLY 

Refrigerant lubrication on must be usea on all refrigerant fittin'gs on 
refrigerant hose assemblies. Fittings must also be completely tightened 
to seated position and ·not partially assembled. 

Form E·45'A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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Revise· 

PRES S"CiR.E AD.JVS'I'':·1EE~ 

,,,'hen the (?·W) D-2 Air Governor pressure 
setting must be changed: 

a. Unscrew protective cover at the top 
of the governor. 

b. Loosen the adjusting screw locknut. 
c. ::i th a screwdriver in the stem groove, 

turn the stem 
1) counterclockwise to increase the 

pressure 
2) clockwise to decrease the pressure 

d. Retighten locknut 

ADJUST. 
SCI\'I!W 

e. Test (with an accurate gauge) for proper 
setting, repeating from step "b", as 
necessary. 

f. Replace protective cover. 

33-Ul07 

COV!.R 

LOCKt.IUT 

,.....~...--MiG HOLE 

VN"D•.Ofl{ 

PRESSURE SE~TI:-<GS (ALL AIR GOVERNOR~) D-2 GOVERiiOR 
Cut-in pressure • • • • • • • • • • • • • • • • • • • • ••• • • • • • • • •• • • •• . 95 to 100 P .S. I. 
Cut-out pressure ............................................... 115to125 P.S.I. 

C GOVERNOR AIR LINE 

Form E-45 

The line from the governor to the wet tank must be in a continuo~s down grade and 
free of dips and loops that could collect water and sludge. 
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COLOR CODE NYLON TUBE IN-CAB NOTE: Canada built units onlx, does not 
comRll with FMVSS #121. 

When colored nylon tube is to be used within the cab, its use must comply with 
the intended purpose of color coding, that is, to distinguish the lines leading to 
various systems; to create a recognizable pattern in the pining processes; to aid 
in any requirements for trouble-shooting.· 
The following chart lists the applications of color coded nylon tube in cab: 

SYSTEM FROt·1 TO COLOR SIZE* 

AIR HORI1 CAB JCT. BLOCK AIR AIR HORN VLV BLACK 6 
HORN VLV AIR HORN BLACK 4 

AIR START ANCHOR CPLG, IN AIR START VLV BLACK 4 
AIR START VLV ANCH CPLG, OUT ORANGE 4 

D 
DEEP REDUCTION (TRA~!S- ANCH CPLG, HI 2-l~AY VALVE ORANGE 4 
II:ISSION) 2-WAY VALVE ANCH CPLG, OUT ORAflGE 4 

;y i<tltA:>t IANCH CPU:i l-UI11 KUL V LV !:ll<ttn 4 
.. 

D XHAUST BRAKE, WILLI!l.MS ANCH CPLG CONTROL VLV ORANGE 4 

IFTH WHEEL, SLIDING CAB JCT BLOCK 2-HAY VALVE BLACK 4 
2-WAY VALVE ANCH CPLG ORAtlGE 4 

FRONT WHEEL BRAKES ANCH CPLG, I iJ 2-HAY VALVE BLUE 4 
2-UAY VALVE ANCH CPLG, OUT BLUE 4 . 

[I>M~~~~~~A6f011 AIR ~~~ j~t ~t8E~ ~~~~~ rHTE ~ · G I L PRESSURE 
~~E~ R~§tRe§f~SU~tR S ~~L L~IR ~ 

~fi~~RI~I~o~R~N~O~ ~~~~ E~~~ ~~8~~ATOR 8~11~~ 
4 

U 8 0 L R ~ UR~ t 
HEATER VALVE, AIR OP. CONST. AIR HTR VALVE RED 4 

HAND VALVE, TRAILER A~RoJGlv~LBt~ HAND VTV~ ~UP ~tkt~H 
6 

CAB JC L CK 6 
CONVENTIOtlAL CAB JCT BLOCK DOUBLE CHECK VALV k=siLVER 6 

INTERAXLE DIFF. LKOUT 2~/4)\vYMN~ ~N~AYc~t~VE fik~~~E ~ 
MANIFOLD,2-l4AY VLAVE CAB JCT BLOCK l1ANIFOLD BLACK 4 

' E·45A (10/77) 
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NOTE: Canada built units onlx, does not com(;!l~ with FMVSS #121. 
. • ' t 

SYSTE~1 FROM TO COLOR SIZE 
. 

PARKING BRAKE CAB JCT BLOCK CONTROL VLV, S BLACK 4 
CONTROL VLV, D STOPLT SW TEE YELLOH 4 

-
STOPLIGHT SlviTCHES: 
TRACTOR CAB JCT BLOCK STOPLT SW TEE YELLOH 4 

SW. ,SIDE PORT CAB JCT BLOCK · HHITE 4 
TRAILER NC. CPLG TEE TRAILER S\~ RED 6 

TRACTOR PROTECTION AB JCT BLOCK CONTROL VLV, S BLACK 6 
ONTROL VLV,D ANCH CPLG TEE RED 6 

WIG-WAG WARNING AB JCT BLOCK HIG-HAG BLACK 4 

WIPER, WINDSHIELD AB JCT BLOCK vJI PER CONTROL BLACK 4 
IPER CON, PRK \HPER MOTOR PURPLE 4 
IPER CON, OUT !HPER MOTOR f~ATURAL 4 ! 

/ 

' 

* See 48-100 or 48-101 of the materials specification group for the various 
sizes and colors. 

Nylon tubing used in the cab will either conform to the above color code 
or will be black. Chassis lines will be black only. 

E-45A (10/77) 
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THIS· ·PROCEDURE· TESTS· FOR· ·THE· PROPER PLUMBING· ·TO· ·THE· ·TRACTOR 
PROTECTION· VALVE. 

2-VALVE· ·SYTEM 

I . · PLUG· -THE· EMERGENCY· ·SIDE· OF· -THE· TRACTOR· PROTECTION· VALVE· EITHER· ·AT 
· .... ·THE· DELIVERY· PORT· OR· ·AT ·THE· GLADHAND. 

2. ··REMOVE· ·ANY· PLUG· ·IN· ·THE· ·SERVICE· LINE· FROM· ·THE· ·TRACTOR· PROTECTION 
···VALVE. 

3. · MAKE· SURE· THAT· THERE· ·IS· ·AT· LEAST· 80 PSI· ·AIR· PRESSURE· IN· ·THE· PRIMARY 
· .... ·AND· ·SECONDARY· ·AIR· RESERVOIRS. 

4. ·ENSURE· ·THAT· ·THE· VEHICLE· WILL- NOT· ROLL.· .. .PUSH· ·IN· -BOTH- THE· RED 
· .... ·AND· ·YELLOW· .PARKING· ·BRAKE· ·KNOBS· ON· ·THE· DASH· -BOARD. 

5.· STEP· ON· THE· FOOT· VALVE· ·AND· ·CHECK· THAT· ·AIR· ·IS· DELIVERED· ·OUT ·OF· ·THE 
· ····SERVICE· SIDE· OF· THE· ·TRACTOR· .PROTECTION· VALVE. 

6. ··IF· ·THE· VEHICLE· -IS· EQUIPPED· ·WITH- A 'TRAILER· ·HAND· VALVE,· ·WITH ·THE 
· .... FOOT· VALVE· NOT· ·APPLIED· ·PULL- ON· THE· ·TRAILER· ·BRAKE· ·HANDLE· ·AND· CHECK 
· .... ·THAT ·AIR· ·IS· DELIVERED· OUT· OF· ·THE· ·SERVICE· -8IDE· OF· ·THE· TRACTOR 
· .. ·PROTECTION· VALVE. 

7. .PULL· ·THE· ·YELLOW· KNOB· OUT· (RED· KNOB· WILL· POP· OUT· ·AUTOMATICALLY) 
· .... TO· .PARK· THE· VEHICLE· AND· -REMOVE· ·ANY· PLUGS. 

3-VALVE .. SYTEM 

I . · SAME· ·AS· ·ABOVE. 

2. · ·SAME· ·AS· ·ABOVE. 

3. ··SAME· ·AS· ·ABOVE. 

4 .·ENSURE· ·THAT· ·THE· ·VEHICLE· ·WILL· NOT· ROLL.· .. PUSH· ·IN· ·THE· ·YELLOW· ·KNOB 
· .... FIRST,· THEN· ·THE· -RED· .PARKING· -BRAKE· KNOB· ON· ·THE· DASH· ·BOARD,· THE· ·BLUE 
· .... KNOB· CAN· ·BE· EITHER· ·IN· ·OR· ·OUT. 

5. · ·SAME· ·AS· ·ABOVE. 

6. · ·SAME· ·AS· ·ABOVE. 

7. ·.PULL· THE· YELLOW KNOB· OUT· TO· PARK· THE· VEHICLE· ·AND· REMOVE· ·ANY· .PLUGS. 
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I. TIGHTENING HOSE CONNECTIONS 

SEE 33-12106 

2. TIGHTENING COPPER TUBE CONNECTIONS 
TIGHTEN NUT FINGER TIGHT, THEN TIGHTEN FURTHER WITH WRENCH AS FOLLOWS: 

FITTING TUBE TURNS REOUIREO TO SEAL FROM HAND TIGHT ' 
SIZE O.D. COMPRESSION THREADED SLEEVE 

2 1/8 
3 3/16 I 1/4 
4 1/4 

5 5/16 I 3/4 I 1/2 

6 3/8 
8 1/2 

10 5/8 2 1/4 
12 3/4 
16 I 
20 I 1/4 

TABLE I 

3. TIGHTENING PIPE CONNECTIONS, BRASS OR STEEL 

F A. APPLY 48-00094-108 SEALANT IN SMALL QUANTITIES TO THE MALE FITTING THREADS 
THAT DO NOT HAVE PRE-COATINGS. 

CAUTION: MAKE SURE THAT EXCESS SEALANT DOES NOT GET INSIDE 
EITHER THE MALE OR FEMALE FITTINGS. THIS COULD 
PROVIDE LOOSE FOREIGN MATERIAL INSIDE THE PLUMBING. 

B. TIGHTEN FITTING FINGER TIGHT. 

c. FOR FITTINGS THAT MUST BE POSITIONED, TIGHTEN ONE ADDITIONAL TURN WITH 
A WRENCH, FURTHER TIGHTEN THE FITTING UNTIL IT IS PROPERLY POSITIONED. 

D. FOR FITTINGS THAT DO NOT REQUIRE POSITIONING. TIGHTEN I 1/2 TURNS 
PAST FINGER TIGHT. 

4. TROUBLE SHOOTING PIPE CONNECTION AIR LEAKS 

A. DISASSEMBLE THE LEAKING JOINT: EXAMINE FOR CRACKS, THREAD DAMAGE OR 
OTHER DEFECTS. 

B. REPLACE IF DEFECTIVE. OTHERWISE REAPPLY THREAD SEALANT AND REASSEMBLE 
ACCORDING TO TIGHTENING PROCEDURES ABOVE. DO NOT SIMPLY OVERTIGHTEN A 
LEAKING FITTING. MANY TIMES THIS WILL ONLY CREATE ADDITIONAL PROBLEMS 
AND THE FITTING CAN STILL LEAK. 
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5. TIGHTENING TUBE & PIPE FITTINGS TO PLASTIC COMPONENTS 

COMPONENT TORQUE LIMITS 

MIDLAND PLASTIC QUICK RELEASE VALVE 
3/8" NPT PORTS 60 TO 90 IN-LBS 
1/2" NPT PORTS 160 TO 200 IN-LBS 
MOUNTING HOLES 20 TO 21 FT-LBS 

(WITH STEEL WASHER 
UNDER BOLT HEAD) 

BENDIX MV-2/MV-3 PLASTIC DASH VALVE 
1/4" NPT PORTS 10 FT-LBS MAXIMUM E 

TABLE 2 

TORQUE TO LOWER LIMITS AND ROTATE ALL FITTINGS AS REQUIRED TO ALLOW E 
PROPER ROUTING OF AIR LINES. 

6. TIGHTENING NYLON TUBING TO NYLON TUBE FITTINGS. 

A. IF THE NYLON TUBE FITTING IS CLEARLY VISIBLE, USE THE FOLLOWING TIGHTENING 
PROCEDURE: 
I. INSTALL THE NYLON TUBING INTO THE FITTING ENSURING THAT THE TUBE 

BOTTOMS OUT AT THE SLEEVE BASE. 
2. HAND TIGHTEN THE NUT FINGER TIGHT. 
3. USE A WRENCH TO TIGHTEN FURTHER UNTIL ONE THREAD IS SHOWING 

(3-4 TURNS AFTER FINGER TIGHT). 

B. USE THE FOLLOWING PROCEDURE IF THE NYLON TUBE FITTING NUT IS NOT 
SUFFICIENTLY VISIBLE TO VIEW THE FITTTING. THREADS. 
I. COMPLETE STEPS 6AI AND 2. 
2. TIGHTEN THE FITTING NUT IN ACCORDANCE WITH THE VALUES SHOWN IN TABLE 3. 

TUBE TUBE NUT TIGHTENING 
SIZE O.D. TORQUE VALUES 

(FT.LBS.) 

4 1/4 7 
6 3/8 10 
8 1/2 17 

10 5/8 22 
12 3/4 30 

TABLE 3 
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ROUTING OF LH BRAKE LINE FOR CLUTCH ROD CLEARANCE 

ODE 6V 
INSTALLATION 
ONLY 

ALL OTHER 
INSTALLATIONS 
EXCEPT 6V OR 
10.12 RAILS 

ALL INSTAL
LATIONS WITH 
10.12 STEEL 
RAILS 

0 

FWD 
LH 

_RA~L ____ _ 

0 

0 

FWD 
LH 
RAIL 

0 ____ ! __ 

I FWD 
\ LH 

RAIL 

LH BRAKE LINE 

CLUTCH ROD 
LH BRAKE LINE 

INSTALL 45° FITTING AT 
APPROXIMATELY 11 
O'CLOCK POSITION AS 
SHOi/N (FRAME STA. 37.50) 

INSTALL 45° FITTING AT 
APPROXIMATELY 8 O'CLOCK 
POSITION AS SHOWN 
(FRAME STA. 37.50) 

CLUTCH ROD 
LH BRAKE LINE 

CLUTCH ROD 

INSTALL 45° 
FITTING AT 
APPROXIMATELY 
11 0' CLOCK 
POSITION AS 
SHOWN ( FRA~1E 
STA. 42.00) 
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SECTION NUMBER SHOP PRACTICE APPRV DJL 

33-12113 
ISSUE DATE 07/26/83 SAFETY VALVE 

ORIENTATION PAGE 
REV DATE 06/28/95 I OF I 

CHG LTR A FREIGHTLINER CORPORATION P4704M-OI PORTLAND OREGON 

A. GENERAL 
TO REDUCE THE CHANCES OF MOISTURE COLLECTING ANO FREEZING IN OR AROUND THE 
SAFETY VALVE VENT HOLE OR STEM, CARE MUST BE TAKEN TO ORIENT THE VALVE AS 
SHOWN BELOW. 

THE VALVE BODY MUST BE FREE OF PAINT AND LOCATED IN AN AREA PROTECTED FROM 
HEAT AND WHEEL WASH. 

B. APPROVED VALVE ORIENTATIONS 
I. VERTICAL WITH THE STEM PORTION FACING UPo .,.30' ,.. ~30' ' 

/"'--- STEM 

0 

2. HORIZONTAL WITH THE VENT HOLE FACING DOWN. DO NOT MOUNT TO LOW AREA OF 
AIR TANK WHERE MOISTURE CAN DRAIN AND COLECT. 

;----- VENT HOLE 

AIR TANK 



Complied DWP SHOP PRACTICE 
33-12114 

~ EAM AIR TANK MOUNTING TO FRAME RAIL 

ll8ued 12-24-87 

Reriled 5-19-88 ChQ Ur , fREJGHTLINER CoRPORATION A ~D,ORE~ PAGE 1 

A. END TO END OUT OF LEVEL -

DRAIN VALVE ENO OF TANK TO BE LEVEL WITH DR 
BELOW OPPOSITE ENO BY ,375• MAXIMUM. 

1---------------
@> (§) 

• !.. • .. 
f-- -- ~ ---- ... ~ ---
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0 0 

r 
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!" AIN 
VALVE 

B. DRAIN VALVE CIRCUMFERENTIAL LOCATION 

DRAIN VALVE SHALL BE LOCATED ON THE BOTTOM SIDE OF THE 
AIR TANK WITHIN t5• OF VERTICAL. 

. 

. 

~ ~ t5• 
....... v-

( 
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SHOP PRACTICE 
EJECTOR VALVE PLUMBING 33-12115 

Issued ':: -l I -%~Wc"""h_g __ F_R_E-IG_H_T_L_I_N_E_R_C_O_R_P_O_R_A_:T_IO-N---+----f 
Revised ~tr • • PORTLAND OREGON 

Form E-415 A 

Automatic-Ejector & Aftercooler Drain Valve Plumbing 

When mOre than one automatic ejector valve Is installed, separate air lines 
must be-run to the gqvernor •. The lines·should not be.connected to each other 
as improper valve action.can result. 

The only exception to the above plumbing practice is when the number of 
automatic ejector valves exceeds the number of ports on the governor. Under 
this condition only should a tee be used and the tee should be installed as 
close to the governor as possible. 

. 
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Compiled MURRELL 

o-t.e.- SHOP PRACTICE 33-12130 
Approved AIR BRAKE SYSTEM, EMVSS 1Fl21 age 1 of 10 
Issued 2-17-75 

ChgD FREIGHTLINER CORPORATION JD-30-Rl Revised Ltr _: PORTLAND OREGON ll~A078-21 

1. Chassis and Cab Plumbing Diagrams 

Compliance with EMVSS 1fol21 air brake requirements is dependent on vehicles 
being plumbed per diagrams listed on 33-12130 pages 2 & 3. 

Use only fittings, hoses, nylon tube and all other air brake components 
specified on the diagrams or in the parts book. 

All deviations other than those listed below must have written approval from 
Corporate Engineering. 

Deviations acceptable in cab interior plumbing: Fitting configuration may be 
changed but size and tubing color must be maintained. 

Deviations acceptable in chassis plumbing: 

A. For acceptable deviations for use with nylon tube. (See 33-12130 
paqes 4 & 5) 

B. For acceptable deviations for use with wire braid hose. (See 33-12130 
pages 6 & 7) 

c. For acceptabl~ deviations for use with nylon tube and wire braid hose in 
Conventional cabs see 33-12130 pages 8 & 9. 

NOTE: Deviations other than those listed could adversely affect the brake 
timing requirements and invalidate our compliance certificate. 

A Deviations not acceptable in chassis plumbing: No equipment such as auto
matic sludge ejectors or automatic lubers should be operated from the brake 
application air line as it could effect the brake system timing. 

~ FMVSS COMPONENT IDENTIFICATION 
Anti-Lock modulation valves are to be serial numbered as shown on D06-ll685. 
Decals to be applied after painting and duplicates are to be placed on form 
QC-56. 

t ORIENTATION OF 12-10492, SPECIAL TEE 
Tee must be installed with 3/8" port pointed upward. 

Form E-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 



Compiled MURRELL 
. ~ SHOP PRACTICE 33-12130 

AIR BRAKE SYSTEM, FMVSS !Fl21 Page 2 
T 2•17•75 ;ji; 
ln-.. • __ _. lt-N. ~-.::§! Ltr ···• ·•· FREIGHTn~!~~~ . CORPORATION '.r:&0:78-21 

) 

Diagrams as follows for compliance with FMVSS #121: 

CHASSIS PLUMBING DIAGRAMS, AIR BRAKE 

VEHICLE TYPE NYLON TUBE WIRE BRAID HOSE 

I COE 6 X 4 TRACTOR ~g:;gg;~ ~g:;ggi~ 
4 X 2 TRACTOR ~1Mlh Dl2·10577 

012~ 10971 012-10963 
6 X 4 1J12~ 1 

l:i12-1o964 ~;~:;gg~~ 
-z;:-x2- UW'-'"- nn-}~Xg ni? .. ;, ~H:f~gN 

CONVENTIONAL 6 X 4 TRACTOR Dl2-11478 Dl2-11481 

4 X 2 TRACTOR Dl2-11479 Dl2-11480 

6 X 4 TRUCK Dl2-11476 Dl2-11483 

4 X 2 TRUCK Dl2-11477 Dl2-l1482 
) 

CAB PLUMBING DIAGRAMS 

VEHICLE TYPE NYLON TUBE NYLON TUBE WIRE BRAID HOSE WIRE BRAID HOSE 
W/HAND VALVE \W/0 HAND VALVE W/HAND VALVE W/0 HAND VALVE 

COE Dl2-10513 Dl2-10576 Dl2-10513 Dll-10576 
( TRACTORT- 012-10292 012-10298 012-10292 012-10298 

COE Dl2-10535 Dl2-10572 Dl2-10535 Dl2-10572 .. (TRUCK) 012-10292 012-10298 012-10292 012-10298 

CONVENTIONAL Dl2-10677 Dl2-1068I Dl2-10676l Dl2-l0680. 
(TRACTOR) 

CONVENTIONAL Dl2-10679 Dl2-10682 Dl2-10678 Dl2-10683. 
(TRUCK) 

) 

E-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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Annroved rtJ=7T SHOP PRACTICE 33-12130 
AIR BRAKE SYSTEM, PMVSS #121 Page 3 

Issued 2-17-75 Chg FREIGHT~'oi~ER CORPORATION 
!11\-?J),J:iJJ Ltr ~ ~tA0.7~-21 Revised P TLAND OREGON 

.. . .: 

Diagr- as follows for compliance with PMVSS #121: 

CONTROL VALVE PLUMBING DIAGRAM 

VEHICLE TYPE DIAGRAM NUMBER 

ALL Dl2-10501 
012-10293 . 

ANTI-LOCK SYSTEMS, .CHASSIS DIAGRAMS : ..... ' 

(WAG) WAGNER Dl2-l0554 

(ROK) ROCKWELL Dl2-10559 

(KH) KELSEY-HAYES Dl2-10560 

BRAKE FOOT VALVE PLUMBING DIAGRAMS 

VEHICLE TYPE NYLON TUBE WIRE BRAID HOSE 

. COE Dl2-10504 Dl2-10504 

CONVENTIONAL I Dl2-l~S »12-1062$ 

..• 
COMPONENT LOCATING DIAGRAMS lilm!S ~1!1 ' 

FORWARD FRAME RAIL SECTION »12-10539 

SUSPENSION SECTION, FREIGHTLINER SUSP. (4 X 2) »12-10540* 

SUSPENSION SECTION, FREIGHTLINER SUSP. (6 X 4) Dl2-10541* 

*Locating sequence of components to be maintained with all suspensions • 
See Frame Data Book for drilling diagrams and locations. 

NOTE: If the 4iagrams don't answer your question, contact Corporate 
Engineftring. 

. . 
Form E•4S A REPORT EIUtORS & CHANGES TO CORPORATE ENGINEERING 
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SHOP PRACTICE 
AIR BRAKE SYSTEM, FMVSS #121 

Chg b. FREIGHTLINER CORPORATION 
Ltr PORTLAND OREGON 

2. acceptable deviations for chassis plumbing 

A 

SUPPLY 

3 

PRIMARY 

4 

SECONDARY 

FOR NYLON TUBE 

E·'l6 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 

33-12130 

Page 4 

P*A078-21 

3 

l 
GROUND 

3 

) 

) 

) 
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, SHOP PRACTICE 
AIR BRAKE SySTEM, FMVSS, 4fol21 

b FREIGHTLINER ORATION 

.,.· .. '· ':.'..' ~· ? :_. 
:; . .,... ' 

33-12130 

5 

Fitting,,substitutian, acceptable deviatians far cha~sis 'illllllbing (Cantinu!i!d) 

__ FOR NYLON TUBE , 

5 

NO. PREFERRED FITTING 
1 23-9327-046, Male Connector 
2 23-9295-015, 90' Male Elbow 
3 23-9301-021, MaJe Coupling 
4 23,-9328-022, 90 Kale Elbow 

, 5 23"'9301 .. P12, :-Je <»uplitlg 
6 23-9328-023,, 90 Male Elbow 

NO. ACCEPTABLE SUBSTITrTcON 
1 23-9326-046, 45 · Male E•bow , , 
2 23-9301-021; Male, Coupling; 23-929'3-009, 45 , Male Elbow 
3 23-9293-009, 45' Male Elbow 
4 23-9327-0Z2, Male Connector; 23-9326-o22, 45' Male Elbow 
5 23-9293-'005, 45' Male Elbow 
6 23-9327'-023, Hale Connector; 23-9326-023, :45' Male Elbclw 

Form £·40 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 



SHOP PRACTICE 33-12130 
AIR BRAKE SYSTEM, FMVSS #121 Page 6 

Chg t:. FREIGHTLINER CORPORATION ) -P*A078-21 Ltr PORTLAND OREGON 

acceptable deviations for chassis plumbing (Continued) 

3 
A 

SUPPLY ! 2 

GROUND 

3 

3 

A 
PRIMARY 

) 

4 

SECONDARY 

FOR HIRE BRAID HOSE 

) 

E-"0 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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SHOP PRACTICE 
AIR BRAKE SYSTEM; FMVSS 4/i121 

,~ . FREIGHTLINER CORPORATION 

33-12130 

7 

Fitting substitution, acceptable deviations for chsssia.}plumbing (Cont;lnued) · 

FOR HIRE BRAID 

NO, PREFi:RRED FITTING 
1 ll-9327-046 Male Connector 
2 2}-9328-044 90° Male Elbow 
3 2}-9327-044 Male Connector 
4 ·13-9328-022 9o• Male ~-
5 23-9327-023 :Male cc)~ctor · 
6 2l-9328-023 Male Q,"""w 

NO. ACCEPTABLE SUBSTITUTION 
1 23-9326-046 45• Male. Elbow 
2 23-9327-044 Male Cofulec::t.or; 23-9326-044, 45° Male Elbow 
3 23-9326-044 45° Male Elbow 
4 23-9327-022 Male Connector; 23-9326-022, 4s• Male Elbow 
5 23-9326-023 Male Elbow 
6 · 2l-9327:-023 Male Connec.tor; 23-9026-023, '45" ·Male Elbow 

Form E-411 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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SHOP PRACTICE 
AIR BRAKE SYSTEM, FMVSS ffl21 

33-12130 
Page 8 

P*A078-21 

substitution, acceptab~e deviations for cha~s~1umbing (Continued) 

3 

SUPPLY ! 
GROUND 

.----·-· ··--..--.... --~ 

. TRUCK ONLY 

PRIMAR\ 

SECONDARY 

FOR NYLON TUBE & WIRE BRAID HOSE IN CONVENTIONAL CAB 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 

) 

) 

) 



Compiled MURRELL 

Approved o..tt::l- SHOP PRACTICE 
AIR BRAKE SYSTEM, FMVSS ff121 

33-12130 
Page 9 

Issued 
Revised 

2-17-75 Chg 
I o-?.o-B I Ltr t::,. 

FREIGHTLINER 
PORTLAND 

CORPORATION 
OREGON 

P*A078-21 

Fitting substitution, acceptable deviations for chassis plumbing (Continued) 

FOR NYLON TUBE & WIRE BRAID HOSE IN CONVENTIONAL CAB 

A. NYLON TUBE 

B. 

,. 

NO. PREFERRED FITTING 
1 a3-9327-046, Male Connector 
2 ~3-92g5-015, goo Male Elbo~ 
3 23-g30l-021, Male Coupling 
4 ~3-9328-024, 90° Male Elbow 
5 23-9301-01.2, Male Coupling 
6 ·'23-g328-023, go• Male Elbow 1 

7 23-g301-018, Male Coupling 

NO. ACCEPTABLE SUBSTITUTION 
1 23-g326-046, 45• Male Elbow 
2 23-9301-021, Male Coupling; 23-g293-oog, 45° Male Elbow 
3 23-92g3-009, 45° Male Elbow 
4 23-9327-022, Male Connector; 23-9326-022, 45° Male Elbow 
5 23-9293-005, 45° Male Elbow 
6 23-9327-023; Male Connector; 23-9326-023, 45° Male Elbow 
7 NO SUBSTITUTE 

WIRE --ER.UD HOSE 
NO. PREFERRED FITTING 

1 23-932 7-046' Male Connector 
2 23-9328-044, goo Male Elbow 
3 23-9327-044, Male Connector 
4 23-9328-022, goo·Male Elbow 
5 23-9327-023, Male Connector .· 
6 23-g328-023, goo Male Elbow ' 

7 23-9327-044, Male Cotmector 

NO. ACCEPTAB.LE SUBSTITUTION 
1 23-g326-046, 45° Male Elbow 
2 23-g327-044, Male Connector; 23-9326-044, 45° Male Elbow 
3 23-9326-044, 45° Male Elbow 
4 23-932 7-022' Male Connector: 23-9326-022, 45° Male Elbow 
5 23-9326-023, 45° Male Elbow ' 6 23.:9327-023, Male Connector; 23-9326-023, 45° Male Elbow 
7 . 23~9326-044, .. 45° Male Elbow 

Form E-40 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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3. Air Preaeur& Source for Non-Air Brake Requirements 

A. Three air pressure sources have been designated by Corporate Engineering 
for all non-air brake air supply. Do n2! take air from any other 
location. 

1. Cab constant air junction block: This air source is supplied by .both 
air systems, prtmary and secondary, and is used for all safety re
lated non-air brake requirements. Examples are: air throttle, air 
seat, engine shutdown, windshield washer/wiper, air horn etc., and 
any other requirement where this source is the most practicle to use. 

2. Forward frame air junction block, loGated on the LH frame rail, port 
ff3: This junction block is supplied by the p>r·imai1;lrc:· system and is 
used for non-air brake requirements in the forward section of the 
vehicle. 

3. Air junction block on the forward end of the secondary air reservoir, 
located on the LH frame rail, and is used for non-air brake require
ments in the area of the transmission to the rear of the vehicle. 

_B. Refer ·to chassi.t and cab dual air brake plumbing diagrams for nylon tube 
color code for air brake use. 

For non-air brake nylon tube use, air source and color code, see 33-12101 
pages 2 thru 5 or 33-00130 pages 1 thru 4. 

4. Foot Valve Assembly 

For ease of assembly, bench assemble all fittings and hoses to foot valve. 

Ref: Dl2-10504 Plumbing Diag, Foot Valve for. COE. 
Dl2-1062S Plumbing Diag, Foot Valve for Conventional cab; 

A. Mark junction block end of hoses from foot valve ports s 2 and D2 with red 
vinyl tape. 

B. Mark junction block end of hoses from foot valve ports s 1 and D1 with 
green vinyl tape. 

E-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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SHOP PRACTICE 33-12131 
HOSE ROUTING, MODUI.ATING VALVE TO BRAKE CHAMBER 

r1"""ss=ue=d-t..;;;.2 --=1~7 -...;,;75~chg FREIGHTLINER CORPORATION 
Revised Ltr PORTLAND OREGON 

Hose Routing, Modulating Valve to Brake Chamber, FMVSS #121 
::;.·· 
.... 

For all suspensions other than Freightliner and Page & Page 750, Wagner modulating 
valve or Rockwell & Kelsey-Hayes computer & valve assemblies are located in LH 
frame rail for forward axle of tandem. 

Tie hoses together every 8.00 to 12.00 inches after they leave valve, provide 
slack for axle articulation. Clamp each hose at stud on axle housing and route 
to RH & LH brake chamber. 

FRAME RAIL . 

\

WAG MODUI.ATING VALVE OR ROK & KH COMPUTER 
& VALVE ASSYS WHEN MOUNTED IN LH 

FORWARD AXLE OF TANDEM SHOWN 

"'"'"' E-45 A Rl'"POR'T' ERRORS & CHANGES TO CORPORATE ENGINEERING 

CLAMP HOSE AT STUD PB;OVIDED 



CDmpllecl F.FREER 33-13100 
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WHEELS ' !'IRES, CONTENTS 

lllued 04/07/65 

llwlled 07/21/88 ChgUr DF~CORPORATION ,OREGON P*A078-38 

PRACTICE NO. DESCRIPTION 

33-13101 WHEEL AND TIRE INSTALLATION 
33-13102 WHEEL NUT TORQUES 
33-13104 TIRE MOUNTING PROCEDURE 

..:.' .. . .. 

~··. 
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COMPILED WELKER 
SECTION NUMBER SHOP PRACTICE APPRV SEEMAN 

WHEEL AND TIRE INSTALLATION 33-13101 
ISSUE OAT E 06/07/85 

PAGE 
REV DATE 10/26/92 I OF 5 
CHG LTR F 

FREIGHTLINER CORPORATION 
PA2042-30 PORTLAND OREGON 

I. GENERAL 

1.1 MOUNTING WHEEL AND TIRE ASSEMBLIES 

1.1.2 DO NOT LUBRICATE WHEEL MOUNTING THREADS. 

1.1.3 BE SURE INNER NUT IS PROPERLY TORQUED BEFORE APPLYING OUTER NUT. 

1.1.4 MATCHING DUAL ASSEMBLIES 

1.1.4.1 SELECTIVELY MATE ALL DUAL WHEEL AND TIRE ASSEMBLIES IN MATCHED PAIRS. TIRE 
ASSEMBLIES WHOSE DIAMETER DIFFERS MORE THAN 1/4 INCH MAXIMUM WILL NOT BE 
MATCHED AS A DUAL PAIR. PROVIDED THE ASSEMBLIES ARE WITHIN TOLERANCE, 
MOUNT THE SMALL ASSEMBLY ON THE INSIDE - NEXT TO THE CHASSIS. 

1.1.4.2 SKETCH c NOT MORE THAN 

A -

1/8 INCH 

I 
~ 

~ 

1.2 POSITIONING ASSEMBLIES 

1.2.1 MOUNT THE WHEEL AND TIRE ASSEMBLY ON THE CHASSIS WITH THE TIRE BALANCE MARK, 
IF PRESENT, DIAMETRICALLY(I80') OPPOSITE THE BALANCE WEIGHT ON THE BRAKE DRUM, 
AS CLOSELY AS POSIBLE, KEEPING THE VALVE STEM IN THE CLEAR. 00 NOT ASSEMBLE 
WITH THE INNER AND OUTER VALVE STEMS LOCATED IN THE SAME WHEEL HAND HOLE. 

1.2.1.1 TWO HAND HOLE WHEELS 

1.2.1.1.1 MOUNT, AS CLOSELY AS POSIBLE, THE OUTER WHEEL WITH THE VALVE STEM DIRECT 
OPPOSITE THE VALVE STEM OF THE INNER WHEEL. 

I. 2 .• I • 2 FIVE HAND HOLE AND ALUMINUM WHEELS 

1.2.1.2.1 SEPARATE THE VALVE STEM BY AT LEAST ONE HOLE. 

1.3 PERMISSIBLE RUNOUT- ALL ASSEMBLIES 

1.3.1 REFER TO ENGINEERING STANDARD 49-00028. 

1.4 VALVE STEMS: EATON DILL TR 570, 572, AND 573. ALTERNATE- SCHRADER. 

------------------------------------
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ISSUE DATE 06/07/85 

REV· DATE 07/29/96 
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SHOP PRACTICE 
WHEEL AND TIRE INSTALLATION 

FREIGHTLINER CORPORATION 
PORTLAND,· OREGON 

SECTION NUMBER 
33-13101 

PAGE 
I OF I 

PA2042-72 

REFER TO· IMIS (INTEGRATED MANUFACTURING· INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-SOO 13-00 I· FOR TIRE· AND 
WHEEL INSTALLATION PROCEDURE. 
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COMPILED WELKER 

APPRV SEEMAN SHOP PRACTICE 
WHEEL AND TIRE INSTALLATION 

SECTION NUMBER 
33-13101 

ISSUE DATE 06/07/85 

REV DATE I 0/26/92 

CHG LTR F FREIGHTLINER CORPORATION 
PORTLAND OREGON 

2. DISC WHEEL INSTALLATION 

2.1 BALL SEAT MOUNT 

PAGE 
2 OF 5 

PA2042-30 

INNER WHEEL 

HUB 

J0.j...«;-- OUTER WHEEL 

NOTE: THE ABOVE SHOWS THE ORDER 
OF ASSEMBLY. TIGHTEN INNER WHEEL 
SECURELY TO HUB BEFORE INSTALLING 
OUTER WHEEL. 

2.1.1 BASIC PRACTICE 

WHEEL STUD SIZES: 
INNER: 3/4-16 THREAD 
OUTER: I 1/8-16 THREAD 

OUTER NUT 
INNER NUT 

2.1.1.1 THE MOUNTING FACES OF THE HUB, THE BALL SEATS AND FLAT MOUNTING SURFACES OF 
THE WHEELS SHOULD BE CLEAN AND FREE OF FOREIGN MATERIAL OR EXCESS PAINT. 

2.1.1.2 THE THREADS OF STUDS AND NUTS SHOULD BE CLEAN AND UNDAMAGED. 

2.1.1.3 PERMIT NO OIL OR LUBRICANT OF ANY KINO TO GET IN BALL SEATS OF WHEELS OR 
ON BALL FACES OF CAP NUTS. 

2.1.2. NUT UNIFORMITY 

WHEEL NUTS ARE PURCHASED FROM VARIOUS VENDORS UNDER A FREIGHTLINER PART NUMBER. 
(REF. 13-09072, 13-10001, AND 681 402 00 72) THE FOLLOWING INSTALLATION 
PROCEDURES ARE TO BE OBSERVED. 

2.1.2.1 ALL INNER NUTS ON A WHEEL MUST BE OF THE SAME MANUFACTURER. 

2.1.2.2 ALL OUTER NUTS ON A WHEEL MUST BE OF THE SAME MANUFACTURER. 

2.1.2.3 INNER AND OUTER NUTS MAY BE OF DIFFERENT MANUFACTURERS. 

NOTEo THE VENDOR IDENTIFICATION SYMBOLS ARE SHOWN ON THE DRAWINGS REFERENCED 
ABOVE. 

2.1.3 INSTALLATION 

2 1.3.1 INNER DUAL WHEELS ARE MOUNTED FIRST -BY APPLYING TWO INNER CAP NUTS 
OPPOSITE EACH OTHER AND FIRMLY TIGHTENING BOTH; THEN PROCEED TO TIGHTEN 
ALL INNER NUTS TO 450 TO 500 FOOT POUNDS OF TORQUE. APPLY THE OUTER CAP 
NUTS IN THIS SAME MANNER TO THE SAME TORQUE. DRAW UP BOTH INNER AND OUTER 
NUTS IN THE SEQUENCE SHOWN IN SKETCH ON PAGE 3. 

------------------------------------
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ISSUE DATE 06/07/85 

REV DATE I 0/26/92 
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SHOP PRACTICE 
WHEEL AND TIRE INSTALLATION 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

TIGHTENING SEQUENCE PATTERN 

INNER DUAL OUTER DUAL 

SECTION NUMBER 
33-13101 

PAGE 
3 OF 5 

PA2042-30 

2.1.3.2 PERIODIC CHECKS WITH A TORQUE WRENCH SHOULD BE MADE TO INSURE ACCURACY OF 
THE AIR WRENCHES. 

3. HUB PILOT MOUNT 

3.1 8 NUT HUB PILOTED MOUNTING SYSTEM 

A KEY TO THE 8 NUT HUB PILOTED MOUNTING SYSTEM IS PROPER INSTALLATION OF THE 
TWO PIECE FLANGE NUTS. IT IS IMPORTANT TO FOLLOW THE RECOMMENDED INSTALLATION 
INSTRUCTIONS, PAYING PARTICULAR ATTENTION TO THE NUT TIGHTENING SEQUENCE. 

3.1.1 BEFORE INSTALLING WHEELS, BE SURE THAT THE DRUM IS POSITIONED ON THE RAISED 
STEP OF THE PILOT PAD. ONE OF THE HUB'S PILOT PADS SHOULD BE AT THE TOP 
LOCATION. ADJUSTMENT OF THE BRAKES PRIOR TO INSTALLATION OF THE WHEELS 
HELPS KEEP THE DRUM IN PROPER POSITION. 

3.1.2 AFTER POSITIONING WHEELS ON PILOT PADS, HAND START THE FLANGED NUTS. 
ALL NUTS AND STUDS HAVE RIGHT HAND METRIC THREADS. 

3.1.3 USING WRENCH WITH STANDARD I 1/2 INCH HEX SOCKET, SNUG UP TOP NUTS TO ABOUT 
50-100 FOOT POUNDS TORQUE. SNUG REMAINING NUTS USING PATTERN SHOWN. STARTING 
AT THE TOP WILL HELP INSURE THAT THE DRUM AND WHEELS SEAT PROPERLY ON THEIR 
PILOTS. 

3.1.4 CHECK TO BE CERTAIN THAT THE MATING SURFACES OF THE WHEEL(S) AND DRUMS ARE 
FLUSH. 

3.1.5 AGAIN, STARTING WITH THE TOP NUTS, TIGHTEN TO 400-500 FOOT POUNDS USING THE 
PATTERN SHOWN. 

TIGHTENING SEQUENCE PATTERN 

® 

® 
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3.2 10 NUT HUB PILOTED MOUNTING SYSTEM 

3.2.1 WHEEL INSTALLATION 

SECTION NUMBER 
33-13101 

PAGE 
4 OF 5 

PA2042-30 

3.2.1.1 CLEAN HUB PILOT BOSSES, WHEEL CENTER HOLES AND DISC MOUNTING FACE. 

3.2.1.2 POSITION ONE BOSS AT 12 O'CLOCK. 

3.2.1.3 KEEP WHEELS SQUARE TO HUB WHILE INSTALLING. 

3.2.1.4 DO NOT DAMAGE STUD THREADS. 

3.2.1.5 HAND TIGHTEN FLANGE NUTS ON TOP AND BOTTOM STUDS. 

3.2.2 WHEEL NUT INSTALLATION 

3.2.2.1 HAND START REMAINING NUTS. 

3.2.2.2 TIGHTEN NUTS TO 50 FOOT POUNDS TORQUE USING CRISSCROSS SEQUENCE PATTERN 

CRISSCROSS TIGHTENING SEQUENCE PATTERN 

3.2.2.3 CHECK WHEELS FOR SEATING ON BOSSES. IF MISALIGNED, REMOVE NUTS AND 
REPOSITION PARTS CORRECTLY. 

3.2.2.4 TIGHTEN NUTS TO 400-500 FOOT POUNDS TORQUE USING CRISSCROSS PATTERN. 

3.2.3 WHEEL NUT RETOROUING 

3.2.3.1 CHECK FOR PROPER TORQUE (400-500 FOOT POUNDS), 

3.2.3.2 DO NOT OVERTQRQUE WHEEL NUTS. 

3.3 INFORMATION LABEL, 

3.3.1 REFER TO SKETCH ON PAGE 5 FOR PREFERRED AND ALTERNATE VENDOR LABEL L0£;.1\JIONS. 



COMPILED WELKER 

APPRV SEEMAN SHOP PRACTICE 
WHEEL AND TIRE INSTALLATION 

SECTION NUMBER 
33-13101 

ISSUE DATE 06/07/85 

REV DATE I 0/26/92 

CHG LTR F 
FREIGHTLINER CORPORATION 

PORTLAND OREGON 

3.3 INFORMATION LABEL (CONTINUED} 

SKETCH: LABEL LOCATIONS 

3.3.2 INSTALL ONE LABEL PER RAIL. 

I 
I ALTERNATE 

3.3.3 LABEL IS TO BE IN SAME POSITION ON BOTH RIGHT AND LEFT RAILS. 

PAGE 
5 OF 5 

PA2042-30 

3.3.4 TOP EDGE OF LABEL SHOULD BE LEVEL AND I .50 INCH t.50 INCH BELOW TOP OF FRAME. 

3.3.5 AVOID OBSTRUCTIONS, BOLTS, AND HOLES. 

3.3.6 APPLY LABEL AFTER CHASSIS PAINT IS COMPLETELY COOLED. 

3.3.7 PEEL OFF SPLIT BACKING AND PRESS HARD, WORKING OUT THE BUBBLES. 

4. DEMOUNTABLE RIM INSTALLATION 

4.1 PLACE RIMS AND SPACER BAND (REARS} ON WHEEL. SECURE CLAMPS EVENLY IN POSITION 
AND DRAW UP NUTS ALTERNATELY IN THE SEQUENCE SHOWN BELOW. 

4.2 DO NOT TIGHTEN THE NUTS FULLY, RUN THE NUTS DOWN UNTIL THE END OF THE STUD OR 
RIM BOLT IS FLUSH WITH THE FACE OF THE NUT. THIS PERMITS THE INSIDE RIM TO 
PROPERLY ALIGN ITSELF ON THE 28' MOUNTING BEVEL ON THE BACK OF THE SPOKE 
WHEEL, AVOIDING WHEEL WOBBLE. 

4.3 THEN, TIGHTEN NUTS FULLY, USING THE SAME ALTERNATE SEQUENCE. 

4.3.1 3/4-IQ UNF: 210-260 FOOT POUNDS OF TORQUE. 

4.3.2 5/8-11 UNF: 150-175 FOOT POUNDS OF TORQUE. 

4.3.3 TIGHTEN WITH TWO OR THREE STEP GRADUAL TIGHTENING. 

4.4 PERIODIC CHECKS WITH A TORQUE WRENCH SHOULD BE MADE TO INSURE ACCURACY OF 
THE AIR WRENCHES. 

4.5 SKETCH: TIGHTENING SEQUENCE 

5 SPOKES 6 SPOKES 
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5PE'IA'- :·c: RQl'E ·,AiXEE. ?09. Wi-:EEL :-u:= TIGHTENING 

:.":EE~- ~.--u: \-T.-~EE". TORQFE 
FT-Lf. RE. X<.Kc 

LC .:A'::IO: SIZE Ti-:READ TYPE :·iFR (DRY Tl{RE.AD) 
Inner 3.'4 - 16 1.:' • DISC: ALl.' 450-500 \1) \1) (4) 

BUD 
FI 
GYR 

Outer 1 1/8 - 16 1.: !·' DISC ALU 450-500 (1) (2) (4) 
BUD 
FI 
GYR. 

Rim Stud 3/4 - 10 UNF SPOKE DTN 200-215 CO' -I (3) (4) 
Gl;;: 
WWD 

I 

5/8 - ll C:TF SPCKE DW 200-215 (2) (3) (4) 
GUX 
WWD 

Back-Huts 3/4 - 16 UNF DISC ALU 175-2UO (4) 
BUD 
FI 
GYR 

~ 1. Be sure inner nut is properly torqued before applying outer nut. ... 
I 2. Perr.dt no oil or lubricant of any kind to get in ball seats of wheels or on 

~ ball faces of cap nuts. 
oC 3. Spoke wheel nuts must be tightened as nearly as possible in opposite paired 

"' sequence, with two or three step gradual tightening repeatedly across tl-.e bolt ., 
circle. til .... 

4. '.'.orque · a lues for dry threads. Do lubricate wheel mounting threads. > are not 
~ 

< 

Form E-45 A REPOKc ERRORS 6. Cf.AliGES TO ENGEEERL:C DEPT. 
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REFER TO IMIS·(INTEGRATEDMANUFACTURING INFORMATION 
SYSTEM)· WORK INSTRUCTION ·· K09-SOO 13-002 FOR TIRE 
MOUNTING PROCEDURE. 
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SECTIONiNUMBER 
33-13104 

PAGE 
I OF 3 

P3956J-01 

1.1 PROPER TIRE MOUNTING IS CRITICAL TO THE ULTIMATE PERFORMANCE OF A TIRE. 
THE FOLLOWING SHOP PRACTICE MUST BE ADHERED TO INSURE A PROPERLY 
MOUNTED TIRE. 

I. I .I INSPECT TIRES ANO WHEELS FOR PROPER SIZE, LOAD CAPACITY, TYPE (TREAD), 
MARKING, AND FOR ANY DAMAGE. 

I. I .2 TIRES MUST BE CLEAN AND DRY WITH NO VISIBLE MOISTURE INSIDE THE TIRE 
OR ON THE BEADS OF THE TIRE. 

I. I .3 TIRES MUST BE INFLATED WITH THE DRIEST POSSIBLE AIR. AIR SYSTEMS MUST 
BE EQUIPPED WITH AN ADEQUATE, PROPERLY FUNCTIONING MOISTURE TRAP. 

2. TIRE AND RIM LUBRICATION 
2. I ONLY VEGETABLE OIL BASE SOAP SOLUTION TIRE LUBRICANTS ARE TO BE USED. 

2. I . I RECOMMENDED LUBRICANT' "ALCHEM" #I 125. 

2. I .2 IT IS IMPORTANT THAT THE TIRE LUBRICANT BE CLEAN AND FREE OF DIRT, 
SAND, METAL SHAVINGS OR OTHER HARD PARTICLES. 

2.2 AVOID USING EXCESSIVE AMOUNTS OF LUBRICANTS. USE ONLY ENOUGH LUBRICANT TO 
COAT THE SURFACES WITHOUT CAUSING RUNS. DO NOT ALLOW THE LUBRICANT TO DRY. 
COAT THE TIRE IMMEDIATELY PRIOR TO MOUNTING ON THE WHEEL. 

2.3 TUBELESS TIRES 

2.3. I LUBRICANT MUST BE APPLIED TO ALL SURFACES OF THE BEAD AREA OF THE TIRE 
AND TO THE ENTIRE RIM SURFACE FROM FLANGE TO FLANGE. REFER TO FIGURE #A. 

2.4 TUBE TYPE TIRES 

2.4. I LUBRICANT MUST BE APPLIED TO ALL SURFACES OF THE BEAD AREA, TO ALL 
EXPOSED SURFACES OF THE FLAP, AND TO THE BEAD SEAT AREAS OF THE RIM. 
REFER TO FIGURE #B. 

FIGURE B 
FIGURE A 
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3. TIRE MOUNTING PROCEDURE 
NOTE, WHEEL AND TIRE MATCH MARKS 

THE MATCH MARK ON STEEL WHEELS IS A PINNED DIMPLE MARK LOCATED NEAR 
THE EXTERIOR FLANGE/SEAT AREA OF THE WHEEL. 

THE MATCH MARK ON ALUMINUM WHEELS IS THE VALVE STEM OPENING. 

THE MATCH MARKS ON TIRES ARE COLORED DOTS OR CIRCLES AS INDICATED IN 
THE TABLE. 

3. I TUBELESS - WITH THE SHORT SIDE UP, AND THE VALVE STEM 180" FROM WHERE 
THE TIRE BEADS WILL START IN THE DROP CENTER, PLACE THE TIRE 
ON THE WHEEL WITH THE MATCH MARK SIDE OUT, IN SUCH A MANNER 
THAT THE MARK WILL BE ALIGNED WITHIN 2 INCHES OF THE WHEEL MARK 
WHEN MOUNTED. 

3. I. I THE TIRE IS TO BE POSITIONED IN RELATION TO THE WHEEL PRIOR TO MOUNTING AS 
INDICATED ON THE CHART. 

TIRE TIRE MATCH MARK ALIGNMENT 
AND COLOR STEEL WHEELS ALUM. WHEELS 

WITH MATCH MARK WITHOUT MATCH MARK 

MICHELIN WHITE • TIRE MATCH MARK SPECIAL ALIGNMENT TIRE MATCH MARK 
(HIGH POINT) TO WHEEL MATCH NOT NECESSARY. TO VALVE STEM. 

MARK. 

BRIDGES TONE YELLOW 0 TIRE MATCH MARK TIRE MATCH MARK TIRE MATCH MARK 
(BALANCE MARK) TO VALVE STEM. TO VALVE STEM. TO VALVE STEM. 

RED • RED TIRE MATCH DRIVE AXLE USEt RED TIRE MATCH 
(HIGH POINT> MARK TO WHEEL RED TIRE MATCH MARK TO VALVE 

& MATCH MARK. STEM. 
YELLOW 0 MARK TO VALVE 

(BALANCE MARK) STEM. 

STEER AXLE USEt 
YELLOW TIRE MATCH 
MARK TO VALVE 
STEM. 

RED • TIRE MATCH MARK TIRE MATCH MARK TIRE MATCH MARK GOODYEAR (HIGH POINT) TO WHEEL MATCH TO VALVE STEM. TO VALVE STEM. MARK. 
0 

3.2 TUBE TYPE - PLACE TIRE, TUBE AND FLAP ON RIM, TAKING CARE TO CENTER 
VALVE IN SLOT. FIT SIDE RING AND LOCK RING AND INSURE THAT 
THEY ARE PROPERLY POSITIONED AND LOCKED. 

3.2.1 THE TUBES ARE TO BE CORRECTLY PLACED IN THE TIRE BY THE VENDOR. THE 

' VALVE STEM OF THE TUBE IS TO BE LOCATED WITH RESPECT TO A PREDETERMINED 
BALANCE MARK ON THE TIRE AS INDICATED ON THE CHART. 

3.2. I. I SHOULD THE TIRE AND TUBE BE MISALIGNED, ALIGN THE ASSEMBLY PRIOR TO 
MOUNTING ON THE RIM. 
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4. INFLATION 
4. I TUBELESS 

4. I . I MOUNT BOTH BEADS OF THE TIRE ON THE WHEEL AND INFLATE TO 3 F'SI TO BEGIN 
SEATING THE BEADS. 

4. I .2 TIRES MUST BE INFLATED IMMEDIATELY AFTER MOUNTING TO INSURE THAT 
THE TIRE LUBRICANT HAS NOT DRIED. 

4.1 .3 PLACE THE ASSEMBLY IN AN OSHA APPROVED INFLATION SAFETY CAGE AND INFLATE TO 
100-110 P.S.I .. OR TO THE MAXIMUM ON THE SIDEWALL OF THE TIRE, WHICHEVER IS 
LOWER. 

4. I .3.1 PRESSURE SHOULD NEVER EXCEED MAXIMUM TIRE, WHEEL. OR RIM INFLATION RATINGS. 

4. I .4 WHEN FULLY INFLATED, CHECK THAT THE SPACING FROM THE LINE UP RING TO THE 
WHEEL FLANGE IS THE SAME (WITHIN 1/16") ALL AROUND BOTH BEADS. 

4. I .4. I IF NOT, BREAK DOWN BOTH BEADS. RELUBE AND REINFLATE. 

4.2 TUBE TYPE 

4.2. I REMOVE VALVE CORE AND WITH TIRE/WHEEL ASSEMBLY IN A SAFETY CAGE, INFLATE 
TO 100 PSI OR THE MAXIMUM TIRE PRESSURE MOLDED ON THE TIRE SIDEWALL, 
WHICHEVER IS LOWER, TO SEAT THE BEADS, MAKING SURE ALL RIM COMPONENTS 
ARE CENTERED AND PROPERLY LOCKED. 

4.2.2 TIRES MUST BE INFLATED IMMEDIATELY AFTER MOUNTING TO INSURE THAT 
THE TIRE LUBRICANT HAS NOT DRIED. 

4.2.3 CHECK TO MAKE SURE THE GUIDE RIB ON THE TIRES IS CONCENTRIC TO THE 
RIM FLANGE. 

4.2.3. I IF NOT CONCENTRIC, THE TIRE MUST BE BROKEN DOWN AND REMOUNTED. 

4.2.4 DEFLATE THE TIRE TO ALLOW THE TUBE TO RELAX THUS ELIMINATING ANY 
WRINKLES THAT MAY HAVE OCCURED DURING THE INITIAL INFLATION. 

4.2.5 INSTALL THE VALVE CORE. 

4.2.6 WITH THE TIRE/WHEEL ASSEMBLY IN A SAFETY CAGE, INFLATE TO 90-95 PSI OR. 
THE MAXIMUM INFLATION PRESSURE AS MOLDED ON THE TIRE SIDEWALL, WHICHEVER 
IS LOWER. 

I 
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THE TOTAL STEERING SYSTEM IS THE OPERATORS CONTROL OF THE VEHICLE AND AS SUCH 
INVOLVES THE HIGHEST PRODUCT LIABILITY OF THE VEHICLE. WITH THIS IN MIND, THE 
IMPORTANCE OF FOLLOWING ALL PROCEDURES IDENTIFIED CANNOT BE OVER EMPHASIZED. 

EXTREME CARE MUST BE EXERCISED IN ALL PHASES OF THESE PROCEDURES. 

NO DEVIATIONS FROM B/M SPECIFICATIONS AND PARTS WILL BE ALLOWED WITHOUT PRODUCT 
ENGINEERING WRITTEN APPROVAL. THIS INCLUDES HOSES, FASTENERS, AND ANY MATERIAL 
SPECIFICATIONS. ALL FASTENERS OTHER THAN PROVIDED ON SUB-ASSEMBLIES BY COMPONENT 
VENDORS WILL BE GRADE 8. 
WHEN INSTALLING A CASTLE NUT, TIGHTEN EACH NUT UNTIL PROPER TORQUE IS REACHED AND 
THEN CONTINUE TO TIGHTEN UNTIL A SLOT IN THE NUT ALIGNS WITH THE HOLE IN THE BALL 
STUD. DO NOT BACK OFF THE NUT TO INSTALL THE COTTER PIN. 

TORQUING OF SCREW FASTENERS. 

SPECIAL TORQUE REQUIREMENTS ARE SHOWN AND TABULATED ON PAGES 2 ANO 3. GENERAL 
TORQUE VALUES ARE CONTAINED IN 33-00109 AND ON INDIVIDUAL STEERING INSTALLATION 
DIAGRAMS. 

----------------------------------
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TORQUE RANGE 
ITEM DESCRIPTION SIZE 

LB-FT NM 

F I STEERING. WHEEL RETAINING NUT 7/8-18 55-65 75-88 

2 U-JOINT PINCH BOLT 3/8-16 35-40 47-54 
3/8-24 40-48 54-65 
7/16-20 55-65 75-88 

0 3 PITMAN ARM PINCH BOLT 5/8-18 130-155 177-211 
3/4-16 200-230 272-313 

4 DRAGLINK BOLT STUD NUT TO 5/8-18 60-115 81-156 
PITMAN ARM OR STEERING ARM 3/4-16 90-170 122-230 

7/8-14 160-300 217-407 

5 ORAGLINK PINCH BOLT 5/8-11 50-60 75-81 
5/8-18 50-60 75-81 

6 STEERING ARM TO KNUCKLE NUT 7/8-14 250-450 339-610 
TIE ROD TO KNUCKLE NUT 

1-14 390-725 529-983 
I 1/8-12 550-1025 746-1390 
I 1/4-12 775-1450 1051-1966 

7 TIE ROO ARM TO TIE ROO STUD NUTS 7/8-14 160-300 217-4070 
1-14 250-450 339-610 

I 1/8-12 350-650 474-881 
I 1/4-12 500-675 678-915 

8 TIE ROO PINCH BOLT 5/8-11 40-60 55-81 
5/8-18 40-60 55-81 
3/4-10 155-175 211-237 

--~-------------- -- --
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REFER TO· HHS· (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM) WORK· INSTRUCTION ·· K09-SOO 14-00 I· FOR PITMAN 
ARM INST ALATION,· COE· AND CONVENTIONAL PROCEDURE. 
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SHOP PRACTICE 

PITMAN ABM INSTAU.ATION . -,, .. :ad 
33-14102 

COE AND CONVENTIONAL 

........ PAGE 1 

A. PITMAN ABM INSTAU.ATION, ltOSS STEERING GEARs 

ltl:las TAB 65 ltCB 64, HFB 70, and 503 Manual 

TORQUE NUT PER 33-14101 

1. Pitman arms are furnished with a wedge in the clamp slot to 
facilitate installation on the output shaft. Remove the wedge 
after positioning the arm. · '· 

2. The pitman arm in ncured to the output shaft on ltl:lss gears by 
me.ans of a pinch bolt arrangement. Use only bolts as specified 
in B/M. 

B. PITMAN ABM REMOVAL, ROSS STEERING GEARS 

To remove pitman arm, remove bolt and nut, drive a suitable wedge 
between the ears, and aently tap the arm off. DO NOT RJ;.AT OR USE 
EXCESSIVE FORCE. A SUITABLE PULLER IS ALLOWABLE. 



SHOP PIACTICE 
,., end 

o'l'ITMAN ARM INSTAJ.LATION · 33-14102 . "~ 

),,,.,,_i,~r-: ...... :-:-' -~~=::;-t-"~~~~~~r-::;:-~' Rlu~ad ~ .PAGE 2 

A 

( A 

( 

C. PITMAN ARM INSTALLATION, SBEPPAJD ·POWElt SDDING 'ccc.c.:;c 

Sheppard pitman arms are retaiDe4 co the output abaft by a apecial 
retainer which is fumiehe4 ee part of the ilteerin& aear. 

Uee Lok. Cease, Never Seez or white lead between pitman am aDd re
tainer; in the output abaft threade &114 011 the retainer. 

Fit pitman arm to output abaft-and uee the retainer to pveh the 
pitman am to the proper poeition on the output abaft. HAND TIGHTEN 
the retainer per Dl4-1020S/Dl4-10206 •. DO NOT USE AN IMPACT WRENCH. 

I 
1 evTPUT •••n 

TIMING MAlU{ ON THIS SURF ACE 

lft&INII.N&We IOIOVI ONlY 
f .. NOf ... IMMCI W•INCNI 

D. PITMAN ARM RmtoVAL, SHEPPARD POWER STEERING 

....... 1101'11 

To remove pitman arm, remove retainer assembly and use a euitable 
two or three jaw puller. DO NOT HEAT OR RAMMER; DO NOT USE PRY BAR. 



·.· 
·. 

; 

Cu pUad 
SHOP PRACTICE "'I lllld SS-14102 

PAGES 
. 

E •• PITMAN ARM TO OtlTPtlT SHAFT TlMlNG 

...... 110/7>) 

1. General: T:l.llling -rka are prov:lded on the pitman am and on the . 
ateering gear output abaft :f.n all cases. These illar'ks are a s-eference 
for initial installation. 

See individual installation diagrams from B/M and 33-14106 for 
proper in vehicle pitman am position. 

Note that with exception of manual gears, the specified position 
of pitman arm with correctly aligned timing marks does not 
necessarily "center" the steering aear when the vehicle is pointed 
straight ahead. 

I 
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SHOP PRACTICE 

STEERING GEAR INSTALLATION 

TO CHASSIS 33-14106 

PAGE 1 

A. MANUAL STEERING GEARS 

Manual steering gears are mounted on brackets attached to the frame 
assembly, No sub-assembly of gear and bracket is required. 

side of the vehicle 
completed. 

Torque all 
:\.\-14101) • 

. e part on either 
allation is 

B. INTEGRAL POWER STEERING GEARS 

E.-4t.~. . '7) 

All integral power 
No sub-assembly is 

complete. 

the Parts Book. Torque all 
ation diagrams (Ref. 33-14101). 

gh more than one part on either 
t a fastener when installation is 
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·· .. ........ OVEN SHOP PBACTICE 

, ... ,cud StBEBING GEAR INSTALLATION 

... 
· A. . MANUAL STEERING GIWlS 

Hauual ateer:l.ng gears are -ted on brackets attached to the frame 
aseembly. No cub-assembly of gear and bracket is -required. 

Uee only Grade 8 faSteners as specified 1n the Parts Book. Torque all 
fasteners as shown on :l.ndividusl installation diagram (Ref. 33-14101). 
Under no circumstances is a bole through 1110re than one part on either 
aide of the vehicle to be without a fastener when :Installation is 
completed. 

B. INTEGRAL Po;.TER STEERING GEARS 

All integral power eteer:l.ng gears are of the direct 110unt:l.ng type. 
No sub-assembly is required. 

Use only Grade 8 fasteners as epecified in the Parts Book. Torque all 
fasteners as shown on individual :Installation diagrams (Ref. 33-14101). 
Under no circumstances is a bole through more than one part on either 
aicle of the. vehicle. to remain without a faetener when :Installation ill 
complete. 

--. 
,. '7) 
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STEEillNG GEAR INSTALLATION. · · .,, ..... DCll . .33-14106 

PAGE 2 

STEEillNG GEAR 6 PITMAN ARK OlllENTATION 

' I111lividual 1Data1lation dtaar ... are provided for each oteerina aeor 
. ancl vehicle confi&uration. Theoe diaarAI!II are 'lioted in the Steerina 
Gear lnlt •. B/M (Spec Line 536), apecified for uch vehicle, and take. 
precedence over the followina reference .clata ohoulcl .there be any 
difference between Shop Practice ancl B/M •. 

STEERING CHASSIS GEAR . LlNXAGE PIT! WI 
GEAR TYPE INST INST 

ARM DRAGLINK 
DlAG . DIAG 

AF HCOE Dl4-10361-0 D14-12008-0 14-10124-0 14-09525-0 
MANUAL AF CONV D14-10373-0 D14-12008-1 14-10124-0 14-09525-0 

SBA HCOE N/A N/A N/A N/A 
SBA 

llOSS AF lr:OE Dl4-10363-0 1-l D14-10368-0 14-10282-0 14-10281-0 
TAS 65 AF CONV Dl4-l0364-0 D14-10368-1 14-10282-0 14.;.10281-0 <Single Gear) 

SBA HCOE D14-10363-0, .. 1 Dl4-10368-3 14-10099-4 14-10281-3 

llOSS D14-12008-6 14-10099-3 14-09535-0 
TAS 65 D14-10364-0 D14-12008-7 14-10099-2 14-09535-0 

Gear) N/A N/A N/A N/A 
SBA CONV D14-10364-2 

llOSS AF HCOE D14-1037o-O 14-10099-3 14-09535-0 
llCB 64 AF CONV D14-10370-0 14-10099-3 14-09535-0 

Gear) SBA HCOE N/A N/A N/A 
SBA D14-1037Q-1 

llOSS AF BCOE D14-10371-0,-1 14-10123-0 14-0!1535-0 
BFB 70 AF CONV D14-l0372-0 14-10123-0 14-09535-0 

SBA BCOE N/A N/A N/A 
SBA CONV 14-10123-1 

SHEPPARD AF HCOE 14-10293-0 14-10299-1 

MlOO AF CONV 14-10293-0 14-10299-1 
SBA HCOE 

l 
\ 

) 

1} 

) 



SHOP Pll.ACTICE 

·STEERING GEA'l IHSTAI.LATION 

TO CHASSIS 

C. STEERING CEA'l & PITMAN ARM ORIENTATION (CONTINUED) 

1. MANUAL 

PERl'. TO 
FRAME 

1----...,AFl'P-f!COli 

~ HCOE 

....... 110/77) 

PERP. T 
FRAME 

Af COl<V 

PERl'. TO 
FRAME 

AY CONV 

FRONT 

SBA HCOE 

33-14106 

2lt.o 

PERl'. TO 
FRAME 

AXLE BACK CONV 

PERP. TO 
FRAME 

AXLE BACK COl\'\' 
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OompUall OWEN SHOP PBACTlCE 

. . .··• "STEERING GW. INSTALLATION 

TO CHASSIS 

. C. STEERING GW. & PITMAN AIM OlliENTATION (CONTINUED) 

3. SHEPPARD MlOO 

PUP. TO 
FRAME 

AF HCOE 

PERP. TO 
FBAME 

AF CO!'N 

4, ROSS BF1!70 & ROSS DUAL TAS65/RCB64 

FRONT 

&•lA CI0/711 

AF 

PERP. TO 
FRAME 

! 

I . I 
! 
; 

. 33-1410f 

PAGE 4 

PERP. TO 
FRAME 

AXLE BACK CONV 

PERP. TO 
FRAME 

BACKCONV 



......... J. :Laraon 

AJI end J. :Laraon 

4. Cc!ntinued • 

SBOP PRACTICE 
STEEB.ING CEA.R INSTALLATION 

TO CHASSIS 

Front 

l'ElU'. TO 
nAME 

AF HCOE, RFB70 

PERP. 0 
FRAME 

AF RCOE,,TAS65/RCB64, 
Left Side 

Front 

l'ElU'. TO 
nAME 

AF HCOE, TAS65/RCB64 
Right Side 

33-14106 

l'qe S 
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DRAG LINK INSTAI.t.ATION AND STEEIUHG 
· \. GEAR CEliTElliNG 

33-1-4108 

.• elllf 1 

... A.l ADJUSTABLE DRAG LINK INSTALLATION 

Manual steering, BFB 70 steering, and Dual TAB 65/B.CB 64 steering aysttllls 
·. are equipped with straight drag links that are adjustable at both ends 
and can be installed with either end forward • 

. Adjustment is provided to c0111pensate for aanufacturing and assembly 
tolerance build up and allow the pitman arm to be positioned as shown 
on the individual installation digrams when vehicle wheels are straight 
ahead. Drag link adjustment is.!!!!! intended to be a king spoke alignment 
device; see 33.-1:4118. ·Equal thread engagement is. required at both ends 
after adjustments are made. Minimum thread engagement for .socket to tube 
connections is: 

DRAG LINK 
Al4-9525 
1.14-10294 
1.14-9535 
1.14-10131 

MIN. ENGAGEMENT 
1 3/4" 
1 3/4'' 
2" 
1 3-/4" 

Drag link ball. studs are tapered and equipped with slotted nuts for 
cotter pins. Using no washer, tighten the nut to 100 lb. ft. to seat 
the taper and then continue tightening only until the cotter pin hole 
and nut slots will allow insertion of the cotter pin. DO NOT BACK 
OFF THE NUT TO ALIGN COTTER PIN HOLE. . 

Drag link pinch clamps must be positioned to ·prevent interference with 
steering or vehicle components. The most likely interference points 
are between clamp and pitman arm in full left band turn and between 
clamp and axle in partial right band turn. 

Ball stud sockets are to be 90° from each other. Prior to tightening 
the pinch clamps, the ball stud sockets must be aligned for adequate 
articulation. Rotate both sockets in the same direction until they 
atop against their ball studs. Tighten the pinch bolts. 

A.2 ~ONADJUSTABLE DRAG LINK INSTALLATION 

MlOO and single TAS 65 ateering systems are equipped with nonadjustable 
drag links. · 

Drag link ball studs are tapered and equipped with slotted nuts for 
cotter pins. Using no washer, tighten the nut to 100 lb. ft. to seat 
the taper and then continue tightening only until the cotter pin bole 
and.nut slots will allow insertion of the cotter pin. DO NOT BACK 

. OFF THE NUT TO ALIGN COTTER PIN BOLE. 

B. STEERING GEAR CENTERING 

The center position of all steering gears is indicated by a timing mark 
on the end of the steering gear output abaft. Steering gears are 
"centered" when the timing mark is perpendicular to the input shaft as 
shown in Figure l, on Page 2. 
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SHOP PRACTICE 

DBAG LINK INSTALI.ATION AND . 

ST!!1IlNG GEAR C!Nt£!tiNG 

·33-14108 

PAGE 

. Manual sear~ !!1!!1. be c:enterocl when. the vebic:le 1s 110vtna atra1aht 
abeocl. · · 

J!Daa Power Steerins Gears should be centered _within . 6~ when the 
vehicle is 110vins atraisht abeocl, 

. Sheppard Power Steerins.Geara _have no c:enterins requirement. 

FIGURE 1 

IDput Shaft ~) 
Center Line _,1 

TiminS Mark 

• 

)' 
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Compiled OWEN SHOP PRACTICE 

Approwcl D.C.R. POWER STEERING 33-14110 

lltUed 
. RESERVOIR INSTALLATION CRITERIA 

2-6-85 

RniMd 3-LI t7 ClltLtrC 
FREIGHTLH:R CoRPoRATION 

PORT1..AHJ, Ofe:lON PAGE 1 

A. INTEGRAL POWER STEERING RESERVOIR 

. 

E~IA 1101771 

a. The pump supply hose is to be of sufficient length to allow 
bends as generous as possible, with a maximum length of 48" 
unless the reservoir outlet is at least 18" above the pump 
inlet. 

b. All inlet line fittings must be air tight. 

c. Hoses are to be routed per 33-14112, Item B, 2. 

d. As line restrictions are critical to pump performance, any 
routing abnormalities are to be cleared with Product Engineering. 

e. All lines must be routed so that routinely serviceable components 
(i.e., fuel filters, fuel water separators, oil filters, 
air cleaners, dip sticks, and belt drives) can be readily 
accessed for adjustment or element removal without the need to 
relocate or remove any lines. 

f. The reservoir is to be located in such a position that the 
minimum fluid level in the reservoir ("add" mark) is never 
more than 12" below the pump inlet. See figure on Page 2. 

g. After system bleeding, the fluid level is to be checked when 
cold. Level is to be within • 500" of the "Full" mark. but 
not over uFull u. 

NOTE: "Add" mark is 1. 75 inches below the fill cap • 
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Revised 
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RESERVOIR INSTALLATION CRITERIA 

FREIGHTLINER CoRPORATION 
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A. INTEGRAL POHER STEERING RESERVOIR, CONT. 

FLUID LEVEL 
AT "ADD" MARK 

RETURN 

""''" (10/77) 

12" MAX. 

RESERVOIR 

FOR FIITINGS 
SEE B/M 

FOR FIITINGS SEE B/M 

SUCTION LINE 
SEE B/M 

PUMP 

33-1411C ) 

PAGE 2 
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COMPILED OWEN 
SECTION NUMBER SHOP PRACTICE APPRV DCR 

PLUMBING 33-14112 
ISSUE DATE 12/14/87 POWER STEERING PAGE 

REV DATE 03/17/94 I OF I 
CHG l:.TR D FREIGHTLINER CORPORATION PI537D-OI PORTLAND OREGON 

POWER STEERING HOSE AND ROUTING 

I. POWER STEERING HOSE ROUTINGS, WHILE GENERALLY AT SHOP DISCRETION, DUE TO 
VARIATIONS INVOLVED, MUST MEET THE FOLLOWING CRITERIA: 

I .I FITTINGS AND HOSES SPECIFIED IN THE B/M'S ARE NOT TO BE DEVIATED FROM WITHOUT 
WRITTEN PRODUCT ENGINEERING APPROVAL. HOSE LENGTHS ARE AT THE SHOP'S 
DISCRETION. 

I .2 HOSES ARE TO BE ROUTED IN THE SHORTEST PATH POSSIBLE WITHOUT KINKS OR SEVERE 
BENDS. THE MINIMUM BEND RADII ARE, 

DESCRIPTION HOSE MIN BEND RADIUS 

RETURN LINE 
PRESSURE LINE 
SUPPLY LINE 

SIZE (IN) 

8 
8 

12 
16 

5.00 
5.00 
5.00 
6.00 

I .3 HOSES ROUTED NEAR MOVING COMPONENTS MUST BE EFFECTIVELY CLAMPED TO KEEP A 
MINIMUM OF .50" CLEARANCE IN THE EXTREME LIMITS OF MOVEMENT AND SUCH THAT THE 
HOSE ITSELF HAS A MINIMAL POSSIBILITY OF MOVEMENT. 

I • 4 HOSES ROUTED WITHIN 6. 00" OF MANIFOLDS AND SUCH HOT COMPONENTS MUST BE PROVIDED 
WITH HEAT SHIELDS. 

1.5 PIPE THREAD SEALANT (48-00094-108)IS TO BE APPLIED TO THE THREADS OF ALL PIPE 
FITTINGS IF THEY DO NOT HAVE VENDOR PRE-APPLIED PIPE THREAD SEALANT. 
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-.IICotll 
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......... 

A. lJPPER COLUMN AND UNIVEllSAL SHAFT SUJI-ASSEMBLY 

B. 

The ateer:lng column, wivernl abaft, aile! ateer:lng vbeelare aub-
.• •••embled prior to :lnstallat ion :In the vehicle. The wiversal abaft 

yokes are all either welded or secured with'p:lnch bolts and Loctite. 
The steering wheel is not pe1:11111nently installed at this Ume. 

WARNING: All.V-joint pinch bolts are torqued and serrated jo:lnts 
secured with Loctite during their sub-assembly. All attach:lng 
V-joints, except the ateer:lng column to universal abaft 
connection, are of the whistle-notch bolt type and can be 
assembled in one position only.· 

Warning, V-joint Driveline Selection 

The lower steering driveline joint at the gear bas.two different 
spl:lne sizes and special care 11\l&t be exercised to be sure the 
correct joint for the particular gear is used. This applies to all 
vehicle. 

Ross Manual Gears 1"-36 Spline 

Sheppard MlOOI.P.S. Gears 1 "-36 Spline 

Ross ··TAS 65 IJ'S Gears 13/16"-36 Spline 

Ross EFl! 70 IPS Gears 13/16"-36 Spline 

PINCH BOLT INSTALLATION (REF. FIGURE 1t PAGE 4) 

Upper: The upper pinch bolt is at the joint which connects the 
universal abaft to the ataering column. This pinch bolt is 
the same on all Freishtliner vehicles, a 3/8-16 UNC, 
Grade 8, yellow colored flanse bolt (14-9683-0) with flange 
nut (23-1102D-6) and suet be torqued to 35-40 lb. - ft. 

Lower: The lower pinch bolt is at the joint which connects the 
universal shaft to the ateer:lng sear input shaft. This 
pinch bolt is ~ installed as part of the sub-assembly. 

Intermediate: The intermediate pinch bolt is used only on COEs 
and is in the lower yoke of the U-joint just below 
the upper steering column. The fastener is a 7/16-20 
UNF, Grade 8, hex head bolt supplied by the universal 
shaft vendor already tightened to the required 63-75 
lb. - ft. 
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c. BEAlliNG sUPPOllT. INSTALLATI~ cli!F~ FIGURE 2 •. :ri.GP: s> 
The llearina suppOrt, uslld in C::OE vebiclu only, ie Snatalled on 
the :Intermediate bearina supplied with the f,lniversal abaft without 

· dis-al8emblina the universal . shaft; · 

Seal the split support with non-bardenina aap & bole filler 
(48-D0094..,601). 

D. ADHESIVE APPLICATION 

..... 110/77) 

Adhesive must be applied to the serrations of all Freightliner 
assembled joints* in the steering driveline system on !!± vehic:lea 
per the followina instructions: 

1. Wipe the steering serrated shaft with a rag to remove any 
grease. Any paint on the shafts must also be removed. 

2, Apply an approved primer to the shaft and allow to dry. 

3. Apply a bead of adhesive to the bottom of the yoke serrations 
and complete the assembly. 

4. Prior to torquing, be sure the yoke bole is properly aligned 
with steering chuck input lhaft aroove or whistle notch. The 
pinch bolt should slip in and out with ease. 

S, Install the pinch bolt and nut•: and torque as specified. Ref. 
33-14101, pg. 2 

NOTE: Once the yoke has been assembled to the shaft, the pinch 
bolt must be torqued within four minutes. If this time 1a 
exceeded, the parts must be cleaned and retreated. 

6, After torquing, apply areen color Torque Seal F-900** to the 
exposed bolt threads and nut tip. 

7, Wipe off any exceas a~heaive. 

8. Identify the assembly_ by applying red paint to the yoke. 

9. Approved Adhesives and Primer (No Substitutes) 

Loctite #680 with Loquic General Purpose Primer T • 

-~ 
) 
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* The intermediate joint ou COEs COllies prea .. embled with adheaive 
fr0111 the vendor, If this joint has been clill-aaaembled for auy 
reason, adhesive IIUat be Ulled clurius re-assembly. · 

** Manufactured by Organic Products Co. 
P.O. Box 428 
Irving, Texas 75060 
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I. UNIVERSAL JOINT PHASING 

SECTION NUMBER 
33-141 16 

PAGE 
I OF I 

PA2042-34 

1.1 UNIVERSAL SHAFTS MUST BE PROPERLY PHASED TO PROVIDE SMOOTH STEERING WHEEL 
ROTATION. 

I .2 TO FACILITATE HANDLING AND ASSEMBLY, ESPECIALLY FOR CONVENTIONAL VEHICLES, 
THE SLIP SHAFT MAY BE REMOVED FROM THE FEMALE SPLINE UNTIL THE CAB IS INSTALLED 
ON THE CHASSIS. CARE MUST BE TAKEN THAT THE SPLINES ARE NOT DAMAGED. 

I .3 WHEN RE-ASSEMBLING THE UNIVERSAL SLIP SHAFT, THE TIMING MARKS (ARROWS) MUST 
BE ALIGNED. REFER TO FIGURE #I. 

FIGURE I 

2. PINCH BOLT INSTALLATION 
2.1 ALL FASTENERS, OTHER THAN PROVIDED ON SUB-ASSEMBLIES BY COMPONENT VENDORS, 

WILL BE GRADE 8. THE FASTENERS AND TORQUE ARE SPECIFIED ON ENGINEERING 
DOCUMENTATION AND ARE COLOR CODED TO HELP ENSURE PROPER APPLICATION. 

2.2 APPLY COLOR TORQUE SEAL TO THE EXPOSED BOLT THREADS AND NUT AFTER TORQUING. 

D 2. 2. I ASSEMBLER, ORANGE TORQUE SEAL. 

D 2.2.2 QUALITY ASSURANCE, GREEN TORQUE SEAL. 

3. STEERING GEAR YOKE INSTALLATION 
3.1 STEERING GEAR YOKES AND SHAFTES ARE SPLINED AND HAVE AN EXTERNAL FLAT AS 

WELL AS A WHISTLE NOTCH FOR THE PINCH BOLT TO INSURE CORRECT INSTALLATION. 
REFER TO FIGURE #2. 

3.2 BE SURE THAT THE UNIVERSAL JOINT IS LUBRICATED BEFORE INSTALLING THE GEAR 
YOKE. 

FIGURE 2 
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33-14118 'D C(L FINAL STEERING ADJUSTMENTS 
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A. 

2. {:,-~ 
PAGE 1 

AXLE WHEEL TURN ADJUSTMENT - ALL STEERING SYSTEMS 

All axles except the FK-120 are provided with a set screw and lock 
nut type axle stop. The FK-120 uses a stud and spacer washer 
arrangement (remove and discard spacers as required). See Figure 1, 
Page 2. 

This adjustment is provided on the rear side of the spindle.and 
contacts the axle beam limiting turn angle. The turning angle 
limits must be set before any other adjustments are made. 

NOTE: Adjustment of the LH wheel cut angle must be done with 
the vehicle in a full LH turn position. Angle measurement 
is then on the LH tire. Adjustment of the RR·wlieel cut 
angle is with the vehicle in a full RH turn with measure
ment on the RH tire. 

WHEEL TURN ANGLES 

LH TURN 
ANGLE 

RH TURN 
ANGLE 
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WHEEL TURN ANGLES, CONTINUED 

AXLE STOP ADJUSTMENT 
ALL AXLES EXCEPT FK·132 

TORQUE LOCKNUT 

FK·132 AXLE STOPS 

FIGURE 1 

' 33-14118 I 

PAGE 2 

J 
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NOTE: Axle stops are to be set per Table 2 at axle sub-assembly. Failure to do 
·'SO may cause irreversible_ .adjustment of a Ross TAS 65 steering gear. 

Maximum turning angle is determined by vehicle clearances and is highly variable. 
Axle stops are to be set to provide a minimum of • 50 inch clearance between·· the 
tire and the nearest non-moving chassis component or .75 inch to the nearest 
moving component. ~ 

On vehicles with manual steering, the axle stop setting must limit steering wheel 
travel to 4 1/3 turns in each direction from center. 

The following standard turn angle charts are used for final adjustment. Tire and 
wheel combinations not shown may requili.e decreasing the standard setting to main-
tain the required clearances, Care must be taken when the setting must be 
decreased for a Ross TAS 65 steering gear: The steering gear must not be 
connected to the axle (via the draglink) while setting the axle stops. 

TABLE 1: Max tire size 44.75 OD X 11.50 section width 
(std. 275.5, llR 24.5, 1l.OOR22, etc.) 

. . Spoke or disc wheels . 
. Std. rims or discs (Steel or aluminum) . 

D . Due to Ackerman geometry effects, vehicles with over 180 wheelbase tend . 
to have right _hand wheel cuts at the low end of the tolerance range. 

STANDARD TURN ANGLE 

FRONT AXLE FORWARD AXLE BACK 

D 

* POWER STEERING 
AXLE MANUAL POWER MANUAL ROSS SHEPPARD, 
MODEL STEERING STEERING STEERING TAS-65 ROSS HFB-70, 

SINGLE TAS-65 DUAL 
. 

+30 35° +30 35° +30 48° 
+20 

45° +50 ROK, FF-961 33° -80 - - - -
ROK, ALL EXCEPT 33° +30 35° +30 35° +30 40° +30 40° +30 
FF-961 - - - - --
GKN,FK120 33° +30 35° +30 35° +30 45° +30 45° +30 

- ..., - -
-· ETN, EFA 12 FA 33° +30 35° +30 35° +30 45° +30 45° +30 

- - - -

' I • 
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TABLE 2: 

AXLE STOP PRE-SET .ANGLE (MAXIMUM) 
. 

FRONT 

AXLE . 

MODEL 
AXLE FORWARD AXLE BACK 

POWER STEERING 

MANUAL POWER MANUAL 

STEERING STEERING STEERING ROSS SHEPPARD 
TAS-65 ROSS HFB-70 
SINGLE TAS-65 DUAL 

ROK, FF-961 33° 33° ·~ . 35° 33° 33° 

ETN, EFA-12F4 33° 30° 35° 40° 40° 

GKN, FK-120 33° 30° 35° 40° 40° 
) 

ROK, FG-941 33° 33° 35° 33° 33° 

ROK, FL-941 33° 30° 35° 30° 30° 

I 
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A. WHEEL TURN ANGLE, CONTINUED 

Table 3 . High capacity front tires . 
FL-941 axle only 
Power steering only. 
Setback axle only 

--

. 

TIRE SIZE WHEEL RIM SIZE TURNING 
TYPE & P/N ANGLE 

20 X 8.5 • Disc R79440-1 . 37~ 

l3/80R20 
. ' 

S1>oke 20 X 8. 5 4o• 
. (FA705) 312-5-1 

13/75R22.5 Disc 22.5 X 9. 40° 
28192 

. 

Disc 20 X 10.( 40° R48680-2 
14/80R20 

Disc 20 X 10.( 35° 
R92062-2 

Spoke 20 X 10. 35° 
(FA850) 1020 MD 

Disc ~2.5 X 12.2 32~0 

15-22.5 28165 
15R22.5 

Spoke ~2.5 X 12.2 4o• 
(FA705) 31678 

....... (10/771 
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B. KING SPOKE ADJUSTMENT 

The steering wheel must be positioned in all vehicles so that when 
traveling straight. one spoke is straight up as viewed from the 
driver's seat. This gives optimum view of the instrument panel. 
This spoke is referred to as the king spoke and is identified by 
the manufacturer's identification on the underside of the spoke. 

NOTE: Steering column and driveline is sub-assembled using pinch 

NOTES: 

bolts and Loctite adhesive. Under no circumstances are these 
connections to be used for king spoke adjustment. (Ref. 33-14114) 

5. \..-f.-.1 5. 

MAX\1/MAX 
' ' I 

VIEW LOOKING DOWN ON WHEEL 
FROM DRIVER'S SEAT 

t 
FORWARD 

1. Adjustment check.is to be made on dynamometer if 
available or road test. 

2. The king spoke is positioned as shown above for the 
unloaded vehicle. 

) 

) 

3. Potential road crown is not considered at this adjustment. ) 

It"''" 1101771 
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B. KING SPOKE ADJUSTMENT, CONTINUED 

King spoke adjustment must not be attempted until the drag link has 
been adjusted to position the pitman arm as shown on the individual 
steering gear installation diagrams with the weight of the vehicle 
on the front tires. 

Adjust the king spoke position as shown on Page 5 by re-positioning 
the steering wheel on the steering column. Do not use the drag link 
to adjust king spoke location. 

Note that in straight ahead condition, power steering gears may not 
be "centered". Manual steering gears must be centered. 

C. BLEEDING THE HYDRAULIC SYSTEM 

C Ross HFB 70 power steering gear and RCB 64 slave gear are provided witt. 
a bleed screw; Sheppard and Ross TAS 65 power steering gears bleed back to 
the reservoir and only require proper setting of the unloading valves. 

c:- PROCEDURE FOR ROSS HFB 70 and RCB 64 POWER STEERING: 

E41A CI0/77) 

System bleeding should be completed before final poppet relief valve 
settings are made. However, for bleeding, they must be set to relieve 
pressure at.full left and ·right turns. 

Check and fill reservoir as required during the following operations, 
ensuring.the fluid level does not drop significantly. 

~ith engine running faster than idle speed, steer the vehicle from 
full left to full right and back several times. Return the steering 
wheel to straight ahead and let the engine idle. 

Loosen the manual bleed screw (see top of Page 7) to allow air and 
aerated fluid t.o "bleed out" around the bleed screw. When only clear 
(non-aerated) fluid is bleeding out, close the bleed screw. Repeat 
entire bleeding operation 3 or 4 times until only clear (non-aerated) 
fluid is discharged when the bleed screw is loosened. Torque the 
manual bleed screw to 27-33 in-lb. 
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CONV. 

PROCEDURE FOR SHEPPARD a.nd Ross TAS 65 POWER STEERING: 

Bleeding is accomplished by steering the vehicle from full left to 
full right and back several times with the engine running faster than 
idle speed. Full left and right .turns must open unloading valves. 

D. INTEGRAL POWER STEERING UNLOADING VALVE (POPPET RELIEF) 
PROCEDURE FOR ALL EXCEPT ROSS TAS 65 

1: ...... (10/77) 

1. Wheel turn angles must be set by adjusting the axle stop screws 
(33-14118! Page 1-4) prior to adjusting the poppet relief screws. 

2. Install a pressure gauge on the pressure side of the gear at the 
tee provided. (Maximum operating pressure in the system is 2175 PSI). 

3. Start the engine and allow oil to heat up. This is done by turning 
the wheel several times in each direction. 

4. Turn to a full lock position and check pressure. It should not 
exceed a slight override of the 2175 psi relief valve setting. 
Do not maintain this condition for more than 5 seconds to prevent 
over heating and/or damage to gear, pump, or other components. 

5. Release the steering and turn in the appropriate poppet screw so 
that the pressure gauge reads 300-1200 psi when there is .06 to .12 

.inch clearance between the stop screw and axle beam. 

NOTE: For COE vehicles, the LH turn angle is controlled by the 
input shaft end (top) poppet screw and RH turn angle by 
the bottom screw. 

) 
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For Conventional vehicles, the RH tuTn angle is controlled 
by the input shaft end (top) poppet screw and LH turn angle 
by the bottom screw. 

6.. Turn the wheel in the opposite direction and repeat .:t.he above 'for 
the opposite wheel. 

7. Torque lock nuts on both top and bottom set screws while holding 
the adjustment screw. Ross gears only (See 33-14101). 

E. PROCEDURES FOR ROSS TAS 6.5 

........ fllft/7'11 

1. Ross TAS 6.5 steering :gears are equippedwith "resettable automatic 
poppets". (fig. 1) Care should be taken t;o not allow the gear 
output shaft to turn more than 25° in either direction until the 
gear is installed on the vehicle and the wheel turn angles are set 
by adjusting the axle stops according to 33-14118, Page 1-4. 

2. Install a pressure gage on the pressure side of the gear at the 
tee provided (maximum operating pressure in the system is 2175 psi). 

3. Start the engine and allow oil to heat up. This is done by 
turning the'wheel one. turn in each direction 'several times. 

4. Turn to a full lock position and check pressure. It ·should. read 
300-1200 psi. If it is above this pressure, release steering 
wheel immediately. 

5. Turn the wheel in the opposite direction and repeat the above 
procedure. Both poppets are now set (fig 2). 

6. If pressure is above 1200 psi, the poppets may have been incorrectly 
set before hand. To set them now will require using a special 
"Adjusting Tool Kit" (fig 3) as follows: 

a. Put tires into "straight ahead position" and turn off engine. 
b. Remove the end plug and washer from the lower end of gear 

(opposite the input shaft end). 
c. Install adjusting tool such that screw is flush with the jam nut, 
d. Torque to 38-42 ft. lbs., and restart engine. 
e. Rotate steering gear to move rack piston to the lower end of gear. 

On a COE this would be a RH turn. and on a conventional a LH turn. 
Rotate until initial torque rise if felt, 

f. Continue to rotate until torque at the steering wheel exceeds 475 
in.-lb. (Fig. 4). 

g. Turn wheel in the opposite direction to set the upper end poppet 
according to step 4 above (Fig, 5), 
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FIG I • AS RECEIVED 

) 

FIG 2. PROPERLY SET POPPETS 

FIG 3. MISADJUSTED POPPETS 
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FIG 4. RESET POPPET SLEEVE 
ON TOP SIDE OF PISTON 

FIG 5. READJUSTING UPPER POPPET 

. FIG 6. READJUST LOWER END POPPET 

FLUSH 
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l) h. Back the adjusting screw until 1.00-1.06 inch of screw is beyond 
the nut. 

i. Turn wheel in opposite direction to set the lower end poppet 
according to the procedures for HFB 70 above (fig 6). 

j. · Torque lock nut on adjusting tool to 38-42 ft,-lbs. while holding 
the adjustment screw. · 

E. JNSPECTION, ALL STEERING SYSTEMS 

Check clearances around the universal shaft. 1/4 inch is the minimum 
acceptable clearance between the universal shaft and any chassis or 
cab part; more clearance is·preferred. 

Potential trouble spots include brake valve fi~tings under the COE 
dect (Note .that the clearance may change as the cab is tilted) and 
the nose skin of the Conventional cab. 

No air lines, fuel lines, or wiring may contact the universal shaft. 

If the universal shaft paint is ·scraped off in any area, apply 
touch-up paint. 

Check universal joint phasing; although the alignment arrows are only 
visible when the shaft is totally extended, a quick check can be 
made as shown on Page 13. 

Check the drag link for ball stud socket alignment and pinch bolt 
tightness. If the drag link can not be rotated about its axis by 
25 stop to stop, the sockets are not aligned and must be adjusted 
per 33-14108A. 

·""-·· 

.. 
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(CAB TILTED) 
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CROSS C/L 

C/L 

S7ZERING 
GEAR YOKE 

BOOT 

GREASE 
FITTING 

PAGE 13 

THIS YOKE 
PERPENDICULAR 
TO THE GREASE 
FITTING 

CONVENTIONAL 



A 

Compihd OWEN SHOP PRACTICE 

STEERING LUBRICATION Approwod . ~"""·'· : ; , I, .. v '- ,_ 
33-14201 

ReYiMcl 

'"' {:. I.,._. 
,/·"'·.A~ 
.. , .... ·..1 

PAGE 1 

A. MANUAL STEERING GEARS 

B. 

Initial lubrication of the steering gear will consist of filling 
the case with approved lubricant (Ref. 33-00102). 

Approved lubricant will consist of one of the following: 

a. For standard use of vehicle in 
temperatures of 10 degrees F and up 

b. For operation of vehicle at 
temperatures continuously below 
30 degrees F* 

48-2174-090 
MP gear lub SAE 90 

48-2174-075 
MP gear lub SAE 75 

* Specification sheet must specify cold weather lubrication in all 
locations. 

POWER STEERING GEARS 

Initial lubrication will consist of filling the reservoir with 
approved lubricant (See 33-00102). 

NOTE: Power steering reservoir location is specified in 33-14110. 
When the reservoir inlet is below the pump inlet, the pump 
may require priming at initial fill by filling the pump 
through the inlet fitting until it will accept no more fluid. 

Sheppard power steering gear, in addition to the normal hydraulic 
oil fill, requires the input shaft be lubricated at a grease fitting 
in the input shaft bearing cap. (Figure 1) 

C. UNIVERSAL SHAFTS 

All cross assemblies and the sliding joint are to be lubricated 
with approved lubricant, 48-109-001. See Figure 2 

'-------------------·--·-·--------....1 
I:~A IIO/T71 
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A. IIANUAL STEERING 

l'ltOBLEM 

No recovery when leaving 
a turn. 

Excessive lash or free 
play at the steering 
wheel. 

....... CIOII71 

SHOP PRACTICE 

STIERING SYSTEM notlBLUBOOTING . 33-14301 

POSSIBLE CAUSE 

Low tire preaaure. 

Binding in the ateering 
driveline universal 
joints. 

Steering linkage binding 
or lack of lubrication. 

Incorrect front axle 
wheel alignment. 

Steering gear requires 
preload adjustments. 

Steering components 
loose. 

Steering gear 1110unt ing 
bolt nuts are loose. 

PAGE 1 

CORUCTION 

Inflate the tires. 

Check the universal 
joints for damage anc! 

·inadequate lul1ricat:iod 

Jl.eplace components, 
adjust, or lubricate. 
as requirec!, 

Align the whee18. 

Adjust preload. 

Inspect parts for 
damage caused by the 
looseness. Jl.eplace 
damaged components 
:l.f required. 

Tighten the nuts to 
the torque values 
siven under the 
"SPECIFICATIONS" 
aection of this 
aubject • 
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..... 
. .Si' I 

he .. ure relief does not 
rel.i.Ve with poppet screws 
full m. 

Spmdles will not tum 
to full axle atop. 

•. 

Excessive backlash. 

No recovery. 

Steering extremely 
light in one or both 
directions. 

Steering input not 
smooth (seizing, binding) 

........ ,,, 

POSSIBLE CAUSE 

Pitun arm not 
positioned per the 
mstallation diagram. 

llelief plunger im
properly adjusted. 

Pitman arm improperly 
mstalled. 

Loo8e c0111ponenu. 

Low oil volume. 

Front wbeel alignment 
incorrect.· 

Front axle c0111ponents 
binding. 

Pump flow insufficient. 

Tire presaure low. 

Bent or damaged 
reversing springs. 

Defective universal 
joint. 

C:OUECTION 

Do it like the 
drawina. 

Adjust ..-eliaf screw. 

lleinstall pitman arm 
in accordance with 
installation diagram. 

Tighten as necaeaa..-y. 

Inspect pump and 
replace if necessa..-y. 

Align the front vhe )} 
following the instruc/ 
tions given 1n the 10 
Group of this manual. 

Adjust or replace the 
front axle c0111ponents 

Check the power 
steering pump. 

Inflate tires to the 
specifications given 
in the 13 Group of 
this manual or the 
applicable tire 
manufacturer's spec
ifications. 

Check for impact 
damage and replace 
gear. 

Check and replace as 
required. Refer to 
the 14 Group of th· ·) 
manual for 1nstruc1. ... 
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B. INTEGRAL POWER STEERING, CONT111U'ED 

Steering input not 
-.ooth (seizing, 
binding) , cont. 

Darting, wandering 
(overlteering) 

Wheel 1teering hard in 
one or both directions. 

,,, .·,-'. 

POSSDLE CAUSE 

Univer1al joint not 
t~roperly pha1ed. 

Low oil flow. 

Oil flow too high. 

Air trapped in lteering 
sear. 

Front axle alisnment 
not correct. 

Bent or duaged king
pins and tie l'ods. 

Power steering pump 
relief valve spring 
defective. 

Low oil level in power 
steering reservoir. 

Air in the •ystem. 

. CORRECtiON 

See 33-14114 

Check flow 

Check flow rate, 
correcting as neces
sary. 

Bleed iar from the 
system. Check for 
air leak on 1uction 
1ide of the power 
lteering pump or 
prime pump. 

Align front axle. 
Refer to the 10 Group 
of this manual for 
instructions. 

llepair or replace Jdllgt
pins and tie rods. 
llefer to the ap·pJ.;LaLDJ.f 
front axle.aanu
facturer'a service 
aanual for ~JUit1:'11Ct11)n 1 

lleplace pump. 

Fill reservoir as re
quired. 

Bleed air from the 
system. Check for 
air leak on auction 
aide of the power 
steering pump. 
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-
B •. ·:trm:CRAL POilE'Il STEElliNG, CONTDUED 

.l'IIOILEM 

Wheel steerilla bard in 
one or both direct:lDns, 
. cont. 

Oil forced out of power 
steer1ng reservoir. 

Lubricating oil dis-
colored, or smells bad. 

Bigh operating temp-
eratures. 

Oil ill reservoir foaming. 

..... .. ,, 

.. POSSIBLE CAUSE 

· Caner ad caber aales 
incorrect. 

Metal or foreian 
material cauaht ill 
actuating valve. 

Jlelief plunaers of 
steerina aesr not ad-
justed properly. 

Operating temperatures 
too high. 

Operating temperatures 
too high. 

Incorrect lubricant 
used. 

Oil flow restriction. 

Oil flow too high. 

Air leak ill auction aide 
of the power steering 
pump. 

Damaged power steering 
pump (cavitation) • 

33-14301 

,_ PAGE 4 

COlUIECTION 

Correct caatar .... 1 ... ••• u 
Jleplace axle :l.f cabef 
is incorrect • 

Jleplace aear. 

Adjust relief 

Refer to the problem, 
"High Operating 
Temperatures" in this 
chart. 

Refer to the problem 
"High Operating 
Temperatures" in thia 
chart. 

Drain, flush, ad 
refill system with 
proper lubricat. 

Check system back 
pressure, correctina 
as necessary. 

Check pump flow rate, 
correctina as neces~ 
aary. 

Repair the air leak 
and the power stearin 
pump. Refer to the 
14 Group of this 
manual for instructio 

Replace pump or pos-
sibly needs pr:lminf 

.. 

• 

\\) ) 

\ 
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J, UTEGRAL l'OWER STEEB.ING, CONTINVED 

PIIOBLEM 

No power steering on cold 
start. 

Excessive power steering 
pump pressure with steering 
sear in the neutral posi- ' 
tion • 

Wheel cuts restricted. 

Hard steering. 

Shimmy 

POSSIBLE CAUSE 

Power steerina pump 
vanes not extendinz. 

Pinched o:l.l return 
line, creating hi&h 
back preasure. 

Damaged actuating abaft 
baar:l.ng. 

Relief plunger misad
justed or pitman arm 
improperly located. 

Dlllilaged power steering 
pump. 

COJUlEC'l:ION 

Increase ensine speec 
1110mentar1ly to: ext en 
vanes and start pump 
action. This is · 
usually a t~porary 
and infrequent oc
curence and is not a 
cause for pump re
pair or replacement. 

Relocate oU l'eturn 
line. 

Replace aear, 

Adjust l'elief plunger 
or l'elocate pitman 
arm per installation 
diagram. 

Inspect pump and l'e
pair as necessary. 

Front axle m:l.lal:l.sned. . Align front axle. 

Air in hydraulic 
system. 

Wheels out of balance, 

Components in steering 
linkage such as ball 
sockets on drag link or 
axle am loose. 

Refer to the 10 Group 
of this manual for 
instructions. 

Fill and bleed the 
power steering hy-
draulic system. I 

Balance the wheels. 

Tighten or l'eplace 
steering component. 

Wheel bearing improperly Adjust or replace 
adjusted or worn. wheel bearings. 
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33-15101 
33-15102 
33-15103 
33-15104 
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33-15110 
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33-15112 
33-15113 
33-15114 
33-15115 

... ·--· . .SJ-~5~00 
SHOP PRACTICE 

08/30/68 
FRAME, CON'I'EN'l'S 
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DESCRIPTION 

WELDING STEEL FRAME RAILS 
WELDING .ALUMINUM FRAME RAILS 
FRAME ALIGNMENT 
FRAME FASTENER APPLICATIONS 
CROSSMEMBER INSTALLATION 
CROSSMEMBER SHIPPED LOOSE 
FRAME SHAPING PROCEDURES 
FRAME INSERT DRILLING & CUTOUTS 
COMPONENT LOCATION 
WELDING FRAME STEEL INSERTS 
FRAME~fLANGE CLEARANCES 
UNUSED HOLES. 
STAMPING PROCEDURES, V.I.N. 
FRAME WARNING LABEL 

. 
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A. NO FRAME RAIL WELDING APPLICATIONS, EXCEPT TRACTOR TAPER WELDING, 
IS TO BE CONSIDERED WITHOUT CORPORATE ENGINEERING APPROVAL. 

B. IT IS THE INTENTION TO HOLD FRAME RAIL OPEN HOLES TO A MINIMUM; 
HOWEVER, EXTRA FRAME RAIL HOLES RESULTING FROM STANDARD RAIL 
PIERCING FOR SOME MODELS, TOOLING REQUIREMENTS, AND LATE CUSTOMER 
CHANGE REQUESTS WILL OCCUR. 

OPEN HOLES, WHEN THEY OCCUR, ARE TO BE LEFT OPEN. 
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A. JOINT PREPARATION FOR WELDED EXTENSION & FRAME END TAPER 

CAUTION: Do not weld extensions on tractor frames. 
Do not use 2014-T6 frame rail material for extensions. 
2014-T6 rails are color coded with yellow paint on the end of rail. 

1. The joint must be strictly clean. Any gas or other by-product of 
combustion formed by foreign matter in the arc can weaken the weld. 
Clean all surfaces with vapor or solvent degreasing equipment, by 
swabbing with solvent, by stainless steel wire brushing or by chemical 
means, if necessary. 

2. Cut the pieces to the proper shape as directed by the Frame Chart. If 
the Frame Chart is not at hand, get a copy from the Engineering 
Department before proceeding. The shape of the joint is important. 

3. Grind ends as shown in Figure 4 so that full penetration can be made as 
shown in Figure 5-A. 

B. WELDING EXTENSION OR FRAME END TAPER 

1. Choice of Method - Consumable Electrode Welding 
(MIG) is the best, and probably the only, 
satisfactory choice for welding aluminum of the 
thickness range of frame rails. 

2. Electrode Wire - For frame rails of 
aluminum alloy 6061 as currently 
specified, use Linde Welding Wire 
4043HG 1/16 inch diameter. (5356HG is 
acceptable alternate wire for frame 
end tapers; it is not to be used 
for extensions.) -

1/16" -

3. Gas - Use plain Argon Gas (Linde T) 
for the inert envelope of the 
welding arc. 

Figure 4 
Joint Preparation 

4. Machine Settings - Since these vary 
widely, depending upon such a variety 
of conditions, it is probably best 

E-41A (10/771 

to leave this matter to the best 
judgment of the operator and his 
supervisor in consultation with 
field representatives of the 
equipment supplier. Good Penetration 

-Correct 
Poor Penetration 

-Incorrect-

Figure 5 
Welding 
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5. Technique - For frame rail welding, it is neceasar:T" to minimize total beat 
input to the joint. For this reason, rapid laying in of the filler lllf!tal 
at a relatively high temperature is desirable, starting with the web, then 
the flanges, and working from inside the chauuel, lay in a single rapid 
pass at the bottom of the vee. Final fill and veld is then accomplished 
over the same path, and without weaving 110tion of the electrode, first on 
the inside of the chaunel, and then the outside. 

:::::Gsanding the joint is des~~le from an appearance standpoint, care 
should be taken not to "hollov"g~~~· ·the veld (Figure 3). Small depressions 
can greatly reduce the strength of the frame. Normally, any cracks that foJ:m 
will follow the grind marks; therefore, it is advisable to hold the sander so 
that the grind marks are parallel to the length of the frame. 

..... 
( 

Correct Weld 
Correct Grind 

Incorrect Weld 
Correct Grind 

Correct Weld 
Incorrect Grind 

Incorrect Weld 
Incorrect Grind 

Figure 3 

Cross-sectional views showing 
correct and incorrect methods 
of sanding the joint. 
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E. FILLING HOLES 

1. FLANGE HOLES 

Are not to be welded but filled with the proper size bolt and nut 
combination -

2. WEB HOLES 

Are not to be welded if the center line of the hole falls outside of 
the central 1/3 of the web. _ These holes 
are to be filled with the proper size nut and bolt combination. 

If the hole is within the central 1/3 of the web and is 1/2 " or greater 
in diameter, use an aluminum slua to partially fill the hole prior to 
welding. · · 

If the hole is 1/2" or less in diameter, use the nut and bolt combina
tion described above. 

~ F. PROHIBITED PRACTICES 

c 

1. EXTENSIONS 

Are not to be welded onto aluminum frame rails on tractors. Tractor 
service imposes especially high stresses in the rear frame area. 

2. 2014-T6 (YELLOW COLOR CODE) 

£-45A (10/77) 

Are not to be welded except the tractor taper, welding on this alloy 
produces a severe stress corrosion band. 
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1. Center Punch Hetngg 
I- ... 

The two frame rails are aligned by means of two center punch marks on the 
bottom flange of each rail. One is "·00 inches trom the front and the 
other is approximately 18.00 inches from the rear. They are both 2.00 
inches from the outside face of the rail. The final, precise location is 
determined by accessibiiity. The punch mark is not to be covered by a frame 
reinforcement nor a casting. Whatever the locations, the punch marks for 
each pair of rails must be the same, both lengthwise and laterally. 

The alignment is done with the frame assembled with all crossmembers and 
the front bumper in place, but bolts not tight. Measure on the diagonal 
as shown, in Figure 1. 

L.F. L.R. 

Figure l 

With a large hammer, tap the rails into alignment so that the L.F. to R~R. 
and R.F. to L.R. dimensions are within l/32 inch. 

Tighten several bolts on each rail, then recheck to see that the frame is 
still true. 

Completely tighten all bolts. working on opposite sides of the frame assembly 
in close succession rather than along one rail and then the other. (See 
Cross member Installation · '33-15105.). · , 

2. Pilot Hole Method 

The two frame rails are aligned by means of one precisely located pilot hole 
in each rail. A set of alig ament fixtures engages these holes exactly 
square across 'fran each other while clamps firmly hold the rails parallel 
at the correct distance apart. (See Figure 2 'next page.) 
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Aligning 
. Pins 

' 
Clamp 

The pilot hole is to be drilled in a portion of the web free of attachments 
for ten inches and located across fr0111 a a.:lmilar area on the other rail. 
The areas most frequently meeting these conditions and safely clear of any 
rear frame weld area are: 

REAR SUSPENSION 

Six Wheeler 

Four Wheeler. 

Reinforced or 
"gloved" six 
Wheeler-

HOLE LOCATION 

20" aft of Equalizer Centerline 

20" aft of Rear Suspension 
Locating Dimension 

25" aft of Rear Suspension 
Locating Dimension 

--In SOIII.e cases, the indicated .location will not be clear of obstruction, and 
evasive tactics will have to be used to find a suitable pair of locations 
on the two rails. In case no suitable location can be found, it may be 
necessary to use Method #1. 

In any case, the alignment is done with the frame assembled with all cross 
members and the front bumper in place. Tighten several bolts on each rail, 
then recheck to be sure the frame is still true. \ 

Finally, tighten all bolts completely, working bolts on opposite sid~s of 
the frame assembly in close succession rather than working along one \rail 
and then the other. (See Cross Member Installation :J3-::t,5J;.Q.;:).. ·. . · 
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A. GENERAL INFORMATION: 

1. For either aluminum or steel attachments mounted to the frame, 
Grade 8 hex head capscrews and.Grade C prevailing torque hex nuts 
are used with flat hardened washers as Freightliner standard 
fasteners. 

2. The sizes listed below are to be used in the absence of specific 
part numbers shown on engineering installation or assembly 
drawings, in engineering bills of materials, or engineering 
approved alternatives. 

NOMINAL SIZE CAP SCREW NUT WASHER 

1/2-13 UNC 

5/8-11 UNC 

3/4-10 UNC 

23-09440-### 
23-09444-### 
23-09446-### 

23-09901-108 
23-09901-110 
23-09901-112 

23-09114-003 
23-09114-000 
23-09114-004 

3. The hardened washers - zinc plated with a hardness range of 38 to 

4. 

45 HRC are placed directly under the nuts and capscrew heads. They 
are used to distribute the load and to prevent localized overstressing 
of the fame rails, brackets and other parts. 

For some components, Grade 8 flanged hex head capscrews and Grade G 
prevailing torque flanged hex nuts in sizes smaller than 1/2'' are 
used for frame attachments. Washer is required only when the nut is 
torqued against an aluminum component. 

5. For attachments where clearance is minimal, low profile flanged head 
capscrews and Grade C prevailing torque hex nuts maybe used with a 
hardened washer under the nut. 
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B. SPECIAL INSTRUCTIONS; 

1. Correct fastener preload is essential and is a direct result of 
the correct fastener torque. Refer to SPM 33-00109 for general 
torque specifications. 

2. Hole misalignment which cocks the bolt is not to be tolerated. 
C Hole reaming is permissible in these situations. 

3. It is essential that fastener tightening is accomplished by 
turning the nut and not the bolt head. 

4. Bolts should never be "hammered" or "screwed" into place. The 
bolt and nut contact surfaces should be able to seat flush 
against the joint pieces by hand. 

C. AVOID "BURIED" FASTENERS: 

1. An externally mounted part sometimes happens to mask a mounting 
hole of a part mounted inside the frame rail. In such cases, it 
is preferab 1 e to "back dri 11" from the inboard side and use a 
regular hex head fastener through both pieces. Avoid using a 
flat head (countersunk) bolt for fastening the inboard part, 
since there is then no way to hold the head for tightening. 

' 

) 

) 
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C. AVOID "BURIED" FASTENERS: (Continued) 

A common example of this situation is the overlapping of the fifth 
wheel mounting with the inboard mounted air tank bracket. 

DRILL 
and use hex 
bead fastener 

THIS 

D. BOLT HEAD LOCATION: 

"BURlED" 
HEAD 

NOT THIS 

C 1. Bolt head (excluding top flange holes) are t~ be inboard whenever 
possible. It is essential that the bolt be installed so that 
fastener tightening is accomplished by turning the nut and not the 
bolt head. 

c 2. Fastener orientation may differ because of insufficient clearance 
or difficulty of assembly. 
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Assembly Procedure: Since many tolerances are involved, assembly procedure 
must be chosen to minimize their effect in the final frame structure. It is, 
therefore, necessary to assemble crossmembers to the frame in the following 
manner: 

1. Install parts in their proper places in the frame, using just a few 
of the fasteners to position the gussets and any other auxiliary parts 
involved. 

2. Check carefully that parts are oriented properly, flanges forward or back 
as required, left and righthand parts properly placed, offsets directed 
properly, etc. 

3. Install remaining fasteners, but do not tighten. 

4. Align frame rails properly spaced parallel to each other and not 
"diamonded". Then tighten a few bolts at each end of the crossmember, 
just snug enougn to prevent movement of parts. 

5. Bring all bolts just to a snug condition watching not to introduce strain 
and distortion, scattering the tightening process as widely as 
possible, and working opposite sides of the frame. 

6. Recheck for trueness, repeating the procedure if necessary from the loose 
condition of Step 3; then completely tighten a few bolts at a time 
at each side of the frame assembly until all are brought to the proper 
torque. 
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j!; CROSSMEHBER WITH SLIDING OR PLATE MOUNTED FIFTH WHEEL 

:- .• - On a steel frame, when installing a crossmember that will be under a 
· sliding or plate-mounted fifth wheel, a special bolt with reduced head 

thickness of 3/16" must be used so that it will not protrude above the 
frame. 

Frame Flange Thickness (Steel Rail = 1/411 Min,) 

3/1611 Thick Bolt Head (23-11021-125) L 1 For Clearance 

~~~~~Qfl~~~===-
CROSSMEHBER 

Plate of Sliding or Plate 
Mounted Fifth Wheel 

Steel Frame Rail (.25 or .31 Thick) 

3. CROSSHElffiER AS SUPPORT FOR MINOR COHPONENTS 

When holes in the flanges of alligator and other crossmembers are necessary 
for hose clamp screws, such holes must not be closer than 1. 00 inch from 
the edge of the flange to the edge of the hole. It is, of course, pre
ferable to avoid the flanges when possible and put holes in the web or 
face of the crossmember where no such restriction exists. 

E-4!5 A 
REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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c= 5. Drilling the Tow Crossmember for Pintle Hitch 
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Cl 
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Normally these holes·are drilled as when the crossmember is made. If 
drilling is necessary, observe the following procedure: 

E·45A (10/77) 

The A-frame, reinforcing box and the crossmember must be bolted 
through the bottom flange prior to the drilling operation. 

l==:::!;' 

\.. 
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BOLT HERE BEFORE DRILLING 
C/~1 FACE 
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f.SusPENSION CROSSMEMBER INSTALLATION 

~- . 'ALUMINUf4 RAILS 

When installing the "L" shaped crossmember gusset, the following 
procedures are to be observed: 

1. The vendor identification line,CD Must be removed in the area 
covered by the gusset. The line should be ground off smoothly. 
Grind marks should be vertical or Circular. Horizontal grind 
marks are not acceptable. 

2. The "L" shaped gusset is to be in direct contact with the inside 
surface of the rail. 

3. The "L" shaped gusset should be clamped to the frame throughout 
assembly. If the bolts will not go through the existing holes, 
reaming, with the gusset clamped, is required. 

:+-····--' 
... ~ .. 
4 .·. ---· . 

: --~~-· 
--.. --.. ···-· 
::_~ -- ..... 

Form E-4!5 A 
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When the chassis spec and/or frame chart specifiy a "ship loose" or "tenip mount" 
rear crossmember, fasten with only two bolts through the top of the truck frame 
rail and the bottom lip of the crossmember. (This turned-up position is to 
.prevent accidental mounting and use of a tow hitch on a temporarily installed 
member.) 

When possible, install or attach the A-frame to the crossmember. 

(For pintle hitch drilling of crossmember, see 33-15105, p. 3, #5.) 
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1. SHAPING 

When a frame side member must be cut or shaped in a stressed area, it is 
imperative that smooth ground radius be used to join the sides of a re
entrant cut (see sketch). On steel rails, burning is permissable to within 
• 060 of finished dimensions.. The remaining material must be ground off. 
The grind in these cases should produce a smooth radius of approximately 
the size called for on the engineering drawing specifying the work to be 
done, and such work should not be done without a drawing from Engineering 
to cover the operation.· 

For best strength, the grind marks must run in the direction of the cut, 
and not across .it. Therefore, rail cut-outs must be finish dressed using 
a clean, sharp rotary drum grinder or flapper wheel only. End up with a 
light pressure to minimize overheating and loss of surface temper. (See 
sketches) 

WAY S.Ooth ~round radiua 
no notches and no 
croaa•grinding. 

lold edge radii of 
flange to .06 min. 

A to .12 aax. for, full 
length of 

CUT 

SEC. A-A 

2. LAYOUT 

Aluminum Frame Rails - Use pencil lines and not scribed lines for. layout 
work on aluminum frame rails. Pencil lines do not cause stress raising 
scratches that may later develop into starting points for structural 
failure. Also, pencil lines are usually more visible than scribe lines on 
an aluminum surface. 

~~~ .... 1101771 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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2. LAYOUT (CONT.) 

Steel Frame Rails - A light· scribe line may be used for frame layout on 
steel rails. Avoid deep scribing in possibly highly stressed areas such 
as on the flanges of .channels and near edges of flat sections. 

3. HOLE DRILLING 

In general, frame rails are n.ot to be drilled or otherwise perforated by 
holes without specific authorization by Engineering, normally in the form 
of a frame drilling chart. · 

A single exception to the rule, however, is that drilling of holes through 
the web of the channel (for tubing clips and the like) is permitted, 
providing the edge (not the center) of the hole is no closer than: 

A. 3.00 from outer face of flange for aluminum rails. See note below. 
B. 1.50 from outer face of flange for steel rails. 

Holes may be drilled beyond the above state limits, or through the flange 
of the channel, only with Product Engineering approval. 

t 

l 
,- ·-..,.--

t 
NOTE: With aluminum rails, the shop has the following options in mounting 

tubing clips and the like: 

NOTE: 

ll .. IA 110/77) 

1. Drill a #7 (.201 Dia.) hole and use a ~-20 x ~ self tapping hex 
head bolt (such as 23-10172-050), 

2. Drill a .281 Dia. hole and use a ~ x 20 x 1 bolt and a nut. 

See 33-00109 for use of weld studs on steel rails. 

.. 

) 
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1. Drilled Frame Rails 

a. After the main frame rail is drilled, locate the insert in the main 
rail using information from the vehicle frame chart. Clamp the insert 
securely in place. 

b. Backdrill the frame insert using the main frame rail as a drilling 
template. 

c. The insert must be trimmed to match the main frame rail in cutout areas. 
Use the main frame rail cutout as a layout template for marking the 
insert. A light scribe line is preferred for marking to ensure 
accuracy. Make sure the insert is removed from the main frame rail for 
cutting and shaping. Material removal from inserts must be done in 
strict conformity with 33-15107 frame shaping procedures. 

2. Punched Frame Rails 

a. Follow the procedures listed above for drilled frame rails. 

b. Option: The frame inserts may be punched on the frame rail punching 
machine, however, a new hole punching tape and/or machine set-up 
modifications will be required. Follow the same procedures listed above 
for insert cutout treatment. 

II-4SA (10/77) 
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~::::::~;f~w=·=o~------------~j?~!-.~~~-------
..J ""- ..--- . L 100-inch mark -

-r.t5 ... - consisting of 
Cab Pivot zeros half an inch high 

FRAME"STATIONS" 
' 

Center stamped on the top flange 
and near the top of the web 
(steel rails only) 

All locating dimensions along the frame are referred to "station zero", 
usually written 0.00". Station zero is !!2J:. the extreme front of the frame 
rail, but a short distance behind it (1.25 aft of cab pivot hole). 
Station zero is usually quite inaccessible and thus not very useful after 
the vehicle is assembled, For this reason "station 100" is marked on 
each frame rail exactly 100 inches aft of "station zero" (see sketch); this 
mark can be used for all necessary locating purposes. 

A NOTE: On aluminum rails, mark the 100-inch station using a drill point impres
sion approximately 1/16 inch deep. This method of marking the 100-inch 
station is necessary on aluminum rails due to the critical surface 
stresses which could be the starting point for frame failure if the 
stamped marking were to be used • 

. . 
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PROCEDURE FOR MAKING CORRECTIONS TO VEHICLE IDENTIFICATION NUMBER. 

I. STAMP OVER THE INCORRECT NUMBER OR LETTER. USE UPPER CASE CHARACTERS 
6MM TO 13MM (1/4 TO 1/2 INCH) HIGH. 

2. STAMP THE CORRECT NUMBER OR LETTER ABOVE OR BELOW THE INCORRECT ONE. 

3. MARK WITH THE SPECIAL BLOCK "F" STAMP PURCHASED FOR THIS PURPOSE IN FRONT 
OF AND BEHIND THE I.D. NUMBER. 

4. EXAMPLES: 

INCORRECT: A B C D 2 9 7 6 6 6 2 4 9 4 5 6 7 

7 
CORRECTED, [] A B C D 2 9 7 6 ~ 6 2 4 9 4 5 6 7 [] 

OR 

[] A B C D 2 9 7 6 ~ 6 2 4 9 4 5 6 7 [] 
7 

5. IF 3 DR MORE NUMBERS OR LETTERS ARE INCORRECT, STAMP OVER THE ENTIRE I.D. 
NUMBER AND RESTAMP THE CORRECT NUMBERS BELOW. MARK WITH THE SPECIAL STAMP 
IN FRONT OF AND BEHIND THE I.D. NUMBER. 

NOTE: THIS IS AN ACCEPTABLE ALTERNATE METHOD IF LESS THAN 3 NUMBERS OR 
LETTERS ARE INCORRECT. 

6. RECORD THE CORRECTION ON TWO "VIN CORRECTION NOTICE" FORMS. REFER TO 
PAGE #2 FOR A SAMPLE OF FORM "OA-230". 

6. I PLACE ONE COPY IN THE TRUCK FOLDER. 

6.2 SEND ONE COPY TO WARRANTY. 
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COMPILED L.FORNSHELL 

APPRV D. WELKER 

ISSUE DATE 04/07/81 

REV DATE 02/14/92 

CHG LTR B 

SHOP PRACTICE 
VEHICLE IDENTIFICATION NUMBER 

FRAME STAMPING CORRECTIONS 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

V.I.N. CORRECTION NOTICE 

DATE: SERIAL NUMBER: 

TO: CORPORATE WARRANTY RECORDS DEPARTMENT 

CC: QUALITY ASSURANCE DEPARTMENT SERIAL NUM 

TO WHOM 

THE ABOVE SERIAL NUMBERED UNIT H 
STAMPED INCORRECTLy ON RH D L 

SECTION NUMBER 
33-151 14 

PAGE 
2 OF 2 

P6311F-OI 

REPAIRED BY: __________________ _ 

LOCATION: VERIFIED BY: 
----------------

ORIGINAL: SERIAL FILE 
COPY TO: BERT IVEY CIA-ADS 

OA-230 
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SECTION NUMBER 

APPRV D·HOOHEU SHOP PRACTICE 
33-151 15 

ISSUE DATE 09/18/81 FRAME··WARNING LABEL 
PAGE 

REV· DATE 07/29/96 I OF I 

CHG· ·LTR A FREIGHTLINER··CORPORATION PA2042-72 PORTLAND.· OREGON 

REFER TO IMIS (INTEGRATED· MANUFACTURING INFORMATION 
SYSTEM l · WORK INSTRUCTION ·· K09-SOO 15-009 FOR FRAME 
WARNING LABEL INSTALLATION· PROCEDURE. 



Compiled Herzig SHOP PRACTICE 33-15115 
Approved .l.~wii£JA FRAME WARNING LABEL 

luued 9""£3-'31 
R"ised Chg Ltr 

FReiGHTUNER CoRPoRATION 
fiORTLAt.l), OREGON 

LOCATION 

1. See illustration below for preferred and alternate locations. One label 
per rail. 

2. Label to be in same position LH and RH. 

3. Top edge of label should be 1.50 ±.50 below top of frame, and level. 

4. Shift location to avoid obstructions, bolts and holes. 

APPLICATION 

1. Apply label before chassis paint. 

2. Peel off split backing and press hard, working out the bubbles. 

3. After paint is~. peel off surface mask, and expose label. 

E_.5A (10/77) 
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REV· DATE 07/29/96 

CHG· ·LTR A 
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WELD STUDS- FRAME RAIL 

PERMISSIBLE AREAS 

FREIGHTLINER· CORPORATION 
PORTLAND.· OREGON 

SECTION NUMBER 
33-151 16 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS· · (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM l ·. WORK INSTRUCTION ·· K09-SOO 15-0 I 0 FOR· WELD STUD 
INSTALLATION PROCEDURE. 
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PRACTICE NO. 

33-16101 
33-16102 
33-16103 
33-16105 
33-16106 
33-16108 
33-16109 
33-16110 
33-16201 

DESCRIPTION 

SUSPENSION INSTALLATION, REAR, FREIGHTLINER 
SUSPENSION INSTALLATION, REAR, HENDRICKSON 
AIR SUSPENSION INSTALLATION, REAR, NEWAV 
SUSPENSION INSTALLATION, REAR, REYCO 
BUSHING & PIN INSTALLATION, KAISER 
AIR SUSPENSION INSTALLATION, REAR, FREIGHTLINER 
TORQUING SCREW FASTENERS 
SHACKLE ANGLE & CLEARANCE 
SUSPENSION INSTALLATION, FRONT 



COMPILED H· ·J R 

APPRV ANDERSEN 

ISSUE· DATE I 0/15/85 

REV DATE 07/29/96 

CHG· ·LTR A 

SHOP PRACTICE 
SUSPENSION INSTALLATION, 

FREIGHTLINER 

FREIGHTLINER··CORPORATION 
PORTLAND,· OREGON 

SECTION NUMBER 
33-16101 

PAGE 
I OF I 

PA2042-72 

REFER TO IMIS (INTEGRATED MANUFACTURING INFORMATION 
SYSTEM)· WORK ·INSTRUCTION ·· K09-SOO 16-00 I· FOR FREIGHTLINER 
SUSPENSION·INSTALLATION PROCEDURE. 



~ompiled H.J. R. 
SHOl' PRACTICE 33-16101 

Approved A..o£tU~·>< SUSPENSION INSTALLATION, FREIGHTLINER 

Issued lO-tS~ Chg FREIGHTLINER CORPORATION '• Page 1 
Revised Ltr· .. PORTLAND OREGON 

rREIGHTLINER EQUALIZER STIRRUP INSTALLATION 

The ~pring-retaining stirrup of the equalizer must be installed so that 
it will swing freely on its pivot bolt. 

Position the bolt head toward the frame rail on the forward end of the 
equalizer as shown in the sketch, and bolt head away from the frame on the 
rear (opposite to sketch), and fasten by tack welding three places as 
shown. 

~-20 NF x 6.00 Grade 5 Bolt. 
~-20 NF Grade 5 (or "B") Head must be inboard on fwd 
Thin Nut (Approx .31 ~ .,; ood ou<b<>o<d ~ v 

f t/ 
/7 Tack ~ 

/ 
Tack Weld v v Weld 

'- '-

/ Least Wear Shoe 
. Stirrup 

Frame Rail -1 

SPRING TIP LUBRICATION 

Single Drive & Dual Drive With Wear Shoe Type Equalizer 

Lubricate with chassis grease all spring tips on single or dual drive 
suspensions when they bear on stationary wear shoes either in frame brackets 
or in equalizers. 

\ 

Form E-415 A REPORT ALL ERRORS & CHANGES TO ENGINEERING DEPT. 
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SHOP PRACTICE 
SUSPENSION INSTALLATION, PR.EIGHTLINER 

PR.EIGHTLINBR IQUALIZER STOP INSpiJ.ATION 

16-9835 ---... 

---f.--1--

/ 

16-9509 
r--- 23· too-7 5 

Flat Washer 

23-9900-212 
3/4-16 SAF ··~x 

Lock Nut i 

'------3/4•16 SAB Grade 5 Cap screw 
3,50 Long for Steel Frame 
3,75 Long for Alum Frame 

Form E·4!1 llPORT IU.OU & CIWtGU '!0 lli'GllUIDDG DII'T, 
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Compiled ·~ ... · SHOP PRACTICE 33-16101 

Aooroved ~i!SIS .. · - SUSPENSION INSTALLATION, FREIGBTLINER 
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Revised Ltr , PORTLAND OREGON 

• 

V-B!tT DR!VB INSTALLATION 

Radius rode for the axles of a V-Belt Drive Suspension are to be selected 
and installed aa follows: 

A. Drive Axle 
Uae two (2) standard fixed raaiua rede·and shim for adjustment. 

Aliga the drive axle before adjusting the dead axle. 

B. Dead Axle 
Uee two (2) steel adjustable radiua reda. 

Alip. the dead axle only after the drive axle ha1i b- preperly adjusted. 

Track meaaureaent of axles paired in a V-belt inatallat:l.on muet be equal 
witllill a IIUill:ba1a of 1/4" per side, for a aax:l.ata of 1/2" total variance from 
axle to axle. 

Fot111 E·4S A RBl'OlT !UOU ' CJWIGES TO IMGilBIIliiiG DJPT, 



DORSEY SHOP PRACTICE 
SUSPENSION INSTALLATION, FREIGHTLINER 

RADIUS ROD INSTALLATION 
INSTALLATION OF PIN WITH SNAP RINGS 

PRESSING SLEE 

~ 
/ 

I 

INSTALL WASHERS & SNAP RINGS-----, 
WITH SHARP EDGES TO OUTSIDE 

PIN 

2 WASHERS 

33-16101 

Page 4 
) 

1 WASHER 
SNAP RING 

DETAIL A ) 
/ 

NOTE: SOAP SOLUTiO 

1. 

MAY BE USED TO EASE 
ENTRY OF BUSHING 
INTO RADIUS ROD 

Put a snap ring (Ref. TRU 5160-131) and washer (Ref. 11-9579) on the pin 
(Ref. 11-9448), being careful that the sharp edge of the washer and of 
the snap ring face outward, and that the snap ring seats properly all 
around. 

2. Press the pin into the bushing from the same side as the bushing was 
inserted into the socket. (Do not lubricate the pin; it should be clean 
and dry.) Then rap pin with a hammer to insure correct positioning of pin. 

3. With the pin pressed into the bushing put two washers (if required), sharp 
lips turned outward, onto the other end of the pin. 

4. Place the second snap ring, with sharp edge outward, carefully onto the 
outer (bevelled) shoulder of the pin and, with a suitable sleeve, press 
the ring down until it snaps into its slot. (There should' be no side 
movement of the pin.) 

5. Finally, after assembly, center the pin in the radius rod end with the 
press. 

* That is, if Step 4 cannot be accomplished, it may be necessary to try 
pushing the·pin again in the initial position (Step 2) to reach the 
desired placement so that two washers can be used. If this is done and 
the second snap ring will still not seat readily in its slot, a single 
washer rna be used. 



SHOP PRACTICE 
SUSPENSION INSTALLATION, FREIGHTLINER 33-16101 

Page 5 
Issued J~-15-8S Chg FREIGHTLINER CORPORATION 

PORTLAND OREGON Revised Ltr : , 

(NAR) SPRING (Ref. NAR/FL164) 

Install one pad (furnished taped to each spring) between spring and u-bolt 
retainer. (See sketch), 

....-----U-BOLTS 

DELRIN PAD. (NAR/38335) 

SPRING (NAR/FL164A) 

..---- AXLE PAD 

Form E-48 A REPORT ERRORS AND CHANGES TO ENGINEERING 



Compiled • DORSEY 

Apprond V.H.D. 

Rtvited ChgLtr 

RADIUS ROD INSTALLATION 

SHOP PRACTICE 

SUSPENSION, FREIGHTLINER TYPE A 

FREIGHTUNER CoRPoRATION 
POR'T\.AIIQ CHGON 

1. The radius rod assembly may be installed in any position. 

33-161' 

PAGE 6 

2. Wedge brakes require the radius rod to be rotated 90~into position 
due to brake tube interference on single axle installations and on the 
forward axle of a tandem axle installation. 

3. Installation of hardened washers: 

<D NUT 

@ CAPSCREW 

@ ALIGNMENT SHIM 

@ WASHIER, SEARING 

@WITH 7/s• &HOLTS INSTALL 2 WASHERS 

....... (10/771 

) 

) 
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SHOP PRACTICE 
SUSPENSION INSTALLATION, HENDRICKSON 33-16102 

Page 1 of 1 
Issued FREIGHTLINER CORPORATION 

1. 

HENDRICKSON 34000 & 38000 LB. SUSPENSIONS 

Rubber-Bushed Beam Ends@ 

The installations will insure a clamping effect of the axle bracket legs to the 
inner tube of the beam ends (rubber-bushed) when proper torque is applied. 
However, a metal-to-metal wearing condition and resulting road failure can occu 
if this is not done correctly at_ installation and_periodically checked in 
service for proper torque_. . --' 

.: Beam -Hanger 
'_Axle 

Adapter 

Adapter 
Bolt Nut. 

The installation shown in 
Figure 1, is for use with. 
centered axle bowls where : 
the inboard end of the bore 
is accessible for insertion 
of a flanged adapter, The 
second installation(Figure 
2)covers the case in which 
the inboard end of the bore 
is not accessible for 
iris~rtion of the flanged 
adapter because of its 
proximity to an offset axle 
bowl. In this case a grooved 
adapter and lock-ring are 
used. 

,...~~~~~~~~------Rubber of _Beam End 
-Bushing 

The flat on the adapter 
flange must be in the 
vertical position as shown 
in Figure 1-B when adapter 
nut and bolt assembly is 
secure, This flat section 
is required for housing 
bowl clearance. 

A. Flange-Type Adapter 
Installation • 

1. Remove dust shield, 
2. Raise beam end to 

- Inner Tube . 
, of 'Beam End' 
··Bushing· 

.... 

. •'' 

Equalizer · : 
··_Beam · · 

Top 

:- Figure J.B · r 
mounting position. . . , . ; . . .. 

3. Insert lange type 
adapter plugs from both sides of the axle bracket • 

Outer Tube 
of Beam 

· · End Bushing 

.... ' .. 

; . 
. ' 

. . 

4. With special hard washer under the head, insert the adapter bolt from the 
outboard side through both adapter plugs. 

5. With another hard washer under the lock nut, tighten to recommended torque 
(per 33-16109, ref. 210-240 lb-ft). The inner tube of the bushing is 
clamped to the axle adapters against the outer surfaces. 

6, Reinstall dust shield. 

REPORT ERRORS & CHANGES:. TO ENG I!fEERING DEPT • 



Form E·45 A 

SHOP PRACTICE 
SUSPENSION INSTALLATION, HENDRICKSON 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

B. RETAINER-RING TYPE ADAPTER INSTALLATION 

1. Remove dust shield. 
2. Insert plug into the bushing 

in the beam, with the groove 
end of the plug toward the axle 
bow. 

3. Raise the beam end into 
mounting position. 

4. Install outboard beam end 
adapter plug (flanged type) 

33-16102 
Page 2 of 11 

P5216H-Ol 

5. Start the adapter bolt wit_h_H~~~-::~iffi::~~~=:::::~:3l,~~ hard washer under the 
head through the outboard 
plug. . 

6. Install split ring, being 
sure it seats properly in 
its groove. 

7. With split ring properly 
seated, push adapter bolt 5.760 
through inboard (grooved) 5.770 
plug, add hard washer and 
locknut, and tighten to recommended torque (per 33-16109, ref. 210-240 
lb.ft.). The inner tube of the bushing is clamped to the axle bracket 
legs by pressure of the adapter bolt pulling the adapters against the 
outer surfaces. 

8. Reinstall dust sheild. 

2. HENDRICKSON SPACER WASHER FOR CONVERTING 38,000 BEAH HANGER BRACKETS TO 
34,000 
The AE-8531 Spacer Washer used to reduce the 5.75 opening in the 3R,OOO# 
capacity Beam Hanger Bracket to 5.25, must be welded to the Ream Hanger 
Bracket. This weldment will consist of four one-inch welds spaced 90° 
a part. 

3. PLAIN TUBE & NUT BEAt1-END ATTACHMENT 

1. lubricate threads with SAE-20 oil before assembly. 

2. Center the tube in the Beam Hanger to ensure sufficient threads being 
available to tighten the nut. 

3. Start the .nut by hand and spin to assure proper threading to tube, 
then tighten to 375-425 ft.lbs. torque to create proper lock. (See 
figure Page 1.2) 
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SHOP PRACTICE 
SUSPENSION INSTALLATION, HENDRICKSON 

33-16102 

Page 3 of 11 • 

Revised 

3. PLAIN TUBE.& NUT BEAM-END ATTACHMENT 

4. 

Inner tube of Beam End Bushing 
is prevented from turning on Beam 
End Tube by legs of Beam Hanger 
pressing against ends due to 
clamping acdon of the tube nuts. 

5. Beam Center Bushings 

(Continued) 

P5216H-Ol 

Locking feature of nut is 
obtained by tendency of 
inner side to· straighten 
as nut is forced against 
hanger. 

When rubber beam center bushings are used, thrust washers are not to be 
installed. The end play is eliminated by rubber compression when under load. 

Form E•45 A REPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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SUSPENSION INSTALLATION, HENDRICKSON 
Issued 
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PORTLAND Revised 

lf!!U: HENDRICKSON 
'AIR SUSPENSION 

Height Control 
Valve Adjustment 

·.mu.. 
DrrACB PUSH IOD ftCII 
LIULlNG V.U.VI AIM AND 
BING AD. SPUNG BliGHT 
DOWN to 2•3/4 DfCllll Oil 

~·· 

LEVELING .&1M 
IXBAUSt 
POSITIOII 

J.D BPIING 

1!!!l...l.. 

BUNG VALVE AIM SUMLY 
, DOWN UNtiL An STARTS D• 
BAUSTING noM BOTT(II OJ VALVI, 
IMMIDIATELY IAISI AliH UP JUST 

. PAl. DOUGH tO S'rOP All. IXBAIJST •. 

IJ)J. 
PUSH J.Ol) 

ILlGI!T IIIIAIIS'r 
'POSITION 

AIR 
~ IRUC 

~ + .oo 
• 1/8 

CORPORATION 
OREGON 

1Al81 YALVI AIM UP 'l'O 
lH'rAI.I I'OSITIOif utrri.L AU. 

. SPI.ING UACBI8 A UIGBT Or 
3 IIICIIIS. 

An IPI.ING 

AT'l'ACB PUSH lOD !ALL JOINT 'fO 
V.U.VB ARK IN THIS POSlnOH. 
to CH&CJ: Il AJ)JUS'l'H!'.NT 18 
COR.UCT - PUBS DOWN IT BAND 
ON TOP OF PUSH lOD, A SLIGHT Al1l 
IXHA.UST SHOULD TAU .PLACB • VBIIf 
P!l&SSUll 18 UI.IASID IXIWJIJ't 
OII01JU) lmlP. 

) AD. lflDQ 

..... .., ..., 

REPORT ERRORS & CHANGES TO. ENGINEERING DEPT. 
. . ' 

·' ... •·., .. ·; 

33•16102 

Page 4 of 11 

P5216H-01 

. ! . 
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SHOP PRACTICE 
SUSPENSION INSTALLATION, HENDRICKSON 

33-16102 

Page 5 of 11 

Revised 
FREIGHTLINER CORPORATION 

PORTLAND OREGON P5216H-Ol 

FI<AME HI\N&ER 
l>et-IO"!."L 'l 

DO NOT 
APPlY CEMENT 
H!RE -----!... 

R SPRING 
13'2.<>!. 

Form E-45 A 

APPLY E.C-4475 
Cf.MEI-IT OW RA ISEI> 
SURMC'E OtJL'( --~ 
S~bbi.E 

'--·"'.&POl.. E. 
bA-11480 

Install Air Spring (Ref. HDR/DE-13233) between frame hanger and the saddle, 

1. Be sure 0-Ring Seal around outside of the air spring orifice is free of 
foreign matter and not damaged. Use a light coat of lubricant 
(Ref. PC -2.00 ) to aid in assembly. 

2. The mating socket in the saddle must also be clean and smooth. 

3. Apply a coat of cement (Ref. HDR/EC-4475, supplied with each suspension) 
to the air spring raised surface on the orifice side only. See sketch 
above. 

4. Press the air spring orifice into the saddle and rotate until the pilot 
fits into the air spring recess. CAUTION: No cement should be applied 
to the top of the air spring. 

REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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Shop Practice 
Suspension Installation Hendrickson 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

HENDRICKSON RTE, RTAE, UE, UEA, SUSPENSIONS 

33-16102 
Page 6 of 1 

P5216H-Ol 

Axle stops are not required for the rear rear axle when the extended leaf 
52.00" or 54.00" (axle spacing) suspensions are used. The extended leaves 
serve as a stop. The extended leaf 60.00" (axle spacing) suspensions do 
require axle stops as specified in the parts list • 

~----------------------------------------~ Form E-45 A 
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33-16102 
Pa e 7 of 1 
P5216H-01 

HENDRICKSON RT & RTE SUSPENSIONS 

Tightening procedure for spring to saddle: 

SPRING 

TOP PAD BOl 

TOP PAD 

LOC ASHER 

. 
• 
' ' 

l i 
: i 

With spring located in saddle and top 
pad in place, insert four top pad bolts 
with nuts, and snug up nuts to hold 
assembly in place. 

CAUTION: lubricate all threads with 
SAE 20 oil before assembly. Axles must 
be in operating position before saddle 
caps are tightened. 

Tighten as follows: 

AE-6813 set screw, saddle top pad, 
tighten to 100 to 150 ft. lbs. 
torque. Tighten AE-6813 before 
tightening top pad bolts. 

AE-17342 mit, top pad set screw, 
tighten until lockwasher is locked. 

,.._--f-- C. AE-8017 nut,sad<;lle top pad_nut.tiqhte 
to 275 to 300 ft. lbs. torque per B 

~!..-!.--'--4;;~ tightening sequence 1, 2, 3, 4 as 

~~SADDLE CAP 

For111 E-4!5 A 

shown above. 

Lower saddle cap studs and nut tightening 
torque. 

D. AE-6696 stud, saddle cap tighten to 
55 to 65 ft. lbs. torque. 

AE-4842 nut, saddle cap, tighten to 
225 to 275 ft. lbs. torque. B 
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AR SERIES INSTALLATION OF FRAME HANGER 
FOR AIR SPRING 

Frame Rail 

Air Cushion 
Frame Hanger 

All Bolts 
Grade 8 

Amount 
of Thread 

\ 

Reinforcing Liner 

Locknut, Grade G 
Flanged Heads 

AIR•CUSHION 

33-16102 
Page 8 of 1 

P5216H-Ol 

: ·~tt--4W'II ) 
Hex Socket Button Head Capscrew·----' 

\ 
1 

Minimum of 2 full 
/ threads must extend 

/ beyond end of nut 
'-..._ __ _./ after torquing to 

specifications. 
(Ref 33-16109) 

Form E-45 A REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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SHOP PRACTICE 
SUSPENSION INSTALlATION, HENDRICKSON 

HENDRICKSON SUSPENSION FOR ROUGH SERVICE APPLICATION 

NUT 

. SPLIT RING 
FLANGEPLUG 

I 

45000-7 ADAPTER KIT 

BEAM END ADAPTER 

BOLT 

WASHER 

ADAPTER TUBE 

33-16102 
Page 9 of 10 

P5216H-Ol 

BEAM END ADAPTER 

--...._ ___ BELT 
NUT WASHER 

ADAPTER TUBE 

45000-8 ADAPTER KIT 

NOTES: 

1. The flat on the beam end adapter flange must be in a vertical.position when 
the nut & bolt assembly is secured, 

2. Before assembly rust preventative must be applied to all parts that have a 
mating surface. 

3. For assembly of HDR/17700-15 locking nut (cadmium plated) threads must be 
lubricated with S.A.E. 20 oil and nut tightened to 210 to 240 ft. lbs. torque 
For assembly of HDR/30191 locking nut (cadmium plated) threads must be lubri
cated with s.A.E. 20 oil and nut tightened to 210 to 240 ft. lbs. torque. 
This is to insure clamping effect of beam hanger legs to inner tube of beam 
end bushing. Axles to be in normal operating position. 

4. Quantities shown are for one beam end only. 

Form E·4!5 A REPORT ERRORS & CHANGES TO CORP.ORATE. ENGINEERING 
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Page 10 of 1 

P5216H-01 

A. INSTALLATION OF DOUBLE LOCK SPRING PIN 

E..OSA (101771 

1. With the spring in place, insert the rebound bolt 24531-5 and rebound bolt 
spacer 194 into the hanger legs as shown with the bolt head on the outboard 
side. 

2. Tighten the 46578 locknut to 38-45 Ft.-Lbs. Torque. 

NOTE: Rebound bolt assembly consists of rebound bolt {Part No. 24531-5), rebound 
bolt spacer (Part No. 194) and locknut (Part No. 46578). 

Minimum of 2 full threads must 
extend beyond end of nut after 
torquing to specifications. 

Hardened Flat 
Washers 
(Both Sides) 

Grade 8 
Bolts----~~3f~~~ 

Tandem 
Liner 

/ 

/1-----1--1 

Spacer 

* IMPORTANT 

Locknuts 

Approx. 

Within this area horizontal 
flange of spring hanger must 
fit flush and tight against 
bottom horizontal flange of 
frame rail. 
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B. INSTALLATION OF. REBOUND BOLT ASSEMBLY 

1. Lubricate I.D. of spring eye bushing and align with pin hole in spring hanger. 

2. Coat spring eye pin with lube and pilot into outside hanger leg hole through 
spring eye bushing. T~p lightly (do not drive) moving the spring to ease 
entry of pin into hole of the inside hanger leg. 

3. Rotate pin at slotted end to align the keyways with lock bolt holes. 

4. Insert lock bolts with locknuts and flat washers. 

5. Install lube fitting and pressure lubricate until lube appears on both sides 
of spring eye bushings. Use a good quality chassis grease at 10,000 mile 
intervals. Operation may require a more frequent lube cycle under severe 
conditions. 

Hardened 
Flat 
Washers 
(Both Sides) 
Torque to 45·63 Ft. Lbs. 

E-41A (10/77) 

Tandem 
liner --/.'---t-tl 

r---
1 

Amount of 
1 in holes 

--' 0 to +.06 *IMPORTANT: 

1.25 
Approx.* 

Within this area hori
zontal flange of 
spring hanger must fit 
flush and tight 
against the bottom 
horizontal flange of 
frame rail. 

--M1n1rnum of 2 full threads must 
extend beyond end of nut after 
torquing to specifications. 

l 
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. SCHMUCK£ SHOP PRACTICE 
' SUSPENSION INSTALLATION 

",. · tcEVAY AIR SUSPENSION 
33-16103 

1. HEIGHT CONTROL VALVE .ADJUS~ENT 

Adjust Height Control Valves for>proper centerline-of axle to unders1de•of
frame distance on Neway by setting one valve at a time as follows: 

l. Position vehicle on level floor with engine running to maintain air 
pressure. in excess of 70 p.s.i. while adjusting valves. · 

2. Disconnect both Height Control Valve Linkage Assemblies from the 
External Actuating Levers. 

3. Move both Actuating Levers to a vertical 
down position to exhaust all air from the 
Air Springs. 

4. Connect one Valve Actuating Lever 
only with its respective link 
assembly. Let Air Springs tha• ~~ 
are controlled by this valve 
fill until Valve shuts off. 

SA. Neway 

....... (10/77) 

Measure distance from 
centerline of axle to 
underside of frame in the 
same area that valve and link assembly· 
are located. Adjust valve by loosening 
adjustment lock nut and carefully move 
nylon block until proper height dimen
sion is reached. Tighten adjustment 
lock nut. Do not remove location pin 
from nylon block until 1nst. is 
completed • 

Control Valve 
tlylon Block 

Adj. Nut 

,-. 

Axle 
Tab 



B. EVENS 
. SHOP PRACTICE , . 

- SUSPENSWI INSTALLATIQN . .. ''· 
· ~EWAY AIR SDSmtSlOR ;,;>;·-,;::-··-·-. 

HEIG!T CONTROL VALVE ADJUSTMENT (cont.) .................. .,,~~~··""'"'··"'·.-: .. 

33-16103 

lfhere ·applicable, if more adjustment fs needed,· ft •ny be obtained by len_!!thenfn!i 
or shortenitl!! the link with unibal ends of the tfeway tap suspensions. ·,_ . . . 
~. •·. . .· .. . ........ ··· .. • .... ·. '•'· . .. . .. . . . . ·. ... . . . 

It will require from 2 to 6 seconds, after moving Nylon Block, before air starts 
.to flow through Valve due. to a built-in time delay. . . 

6. ·Disconnect link Assembly again, and let Springs deflate about half way. 
Reconnect the Link Assembly to inflate Sprinps. When Valve shuts off, check 
height dimension again. 

7. If necessary, repeat steps 5 and 6 until proper centerline of axle to under
side of frame or bag height fs ~ccomplished. 

8. Disconnect this properly set Heipht Control Valve and move Actuating lever 
to a vertical down position to deflate Springs. 

9. Repeat steps 4 throuoh 8 with other Heipht Control Valve • .:-·, 
." 10. Connect both Valve Actuatinp Levers with their respective Link Assemblies · 

at the same time. When Sprfn!ls are fully inflated and Valve shut off, chec. 
height dimension apafn. It should now be proper and. both Valves 
synchronized. 

E .. IA (10/77) 
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1 Spacer 
Plate on 
Each Side 

...1.-'\,.C--..:::="-- 1 Spacer Washer 
on Each Side for 
34" Frame Width 

DtBOAIUl SIDE 

33-16103 

Pa e 

._ ___ Install 2 apacer washers 
on the inboard side for 
3~" frame width. 
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JCNUDSON 

,.,, .... Sl!OP PRACTICE 

WSPJ!NSION· INSTALLATION, 11EWAY. 33-16103 

........ 
·BIWAY Mll ~B-Us-WF SUSPENSION 

t 
9i·-11" 
liDE HEIGHT 

STEP 1 - Position Axle Assembly and eecure Equalizing Beam, Item 2, to 
Frame Bracket, Item 3, as ehown. 

4. 

CAUTION - Nuts, Item 5, 11111st be located on inner aide of Bracket. Locate 
Spacer Washers, Item 4, as ehown. For 34" frame width, eee Page 3 
for 3~ wide frames. 

STEP 2 - Position axle to normal ride height. (Varialbe depending on drive 
axle ride height,) 

STEP 3 - If necessary, minor axle alignment is achieved by shifting Align
aent Block on Fraae Bracket. After axle has been aligned, and with 
euspension at normal ride height, tighten nuts to a ainiiiiUa of 
600 ft./lbs. + 60 torque lubricated. 

STEP 4 -Double check axle alignment, then weld both Alignment.Blocks, Item 
6, securely to Fraae Bracket inside and outside as shown. Uee 
welding rod AWS Spec, E-7018 or equivalent. 

STEP 5 - Install Air Spring, Item 1, after all welding is completed and 
cooled. Do not weld Air Spring to Spring Mounting Plate. Tighten 
l:i"-13 cap screws to 25 ft./lbs. ± 3 torque lubricated. 

STEP 6 - Install Shock Absorbers, Item 7. 

CAUTION - Be sure Shock Absorber is installed large end up. Torque nuts 
to 150--200 ft./lbs. lubricated. 

I ... A CI0/77) 
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SHOP PRACTICE 

SuSPENSION INSTALLATION,ili!VAY . 
33-16103 

DECAL; A decal ebow:lng coil aJir:lng adjuetaent ie fum:l.ahed v:l.th the euepension 
kit and ebou1d b.e :lnetalled ae per 1>16-10407 • 

. 'COIL SPJUNG LIFT: ART-SOSC,SSS and All9SS euepene:l.oas are to bave the co:l.l 
epr:l.ng adjueted as ehown below. · 

J/4" AO.IUSTINO NUT 

SAFETY CLIPS 

Note: 
Adjustl"t -tan M\'elld 
- ........ will NOT 
.._tlltlout-
foltut• " .. _... 
.u ..... 

z::ttl'-I'LAIITIC WASHER 

1/8" +O ALL MODELS ·1111 
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SHOP PIACTICI 

REVAY ARD-125 & ARD-244 SUSPERSIONS 
· · . ~ .'l'JW(SVDSJLIIWI '1'0 &®ALIZD IIWI • . - . - '' •,-_ ····~-~ 

'._,, __ 

" 2. 'torque nut to 60G-700 ft. lba. 

• • r 

I 
I. 

'. 
~· 

3. Iuert cotter piD and apread the anda • 

. SPIW; !tOLL" 
. CO'J."'J!l PIN ROLl!-

•.lUBlin lll'SHINl~ ...... 
'PAH.S'?EJSE BIUIM•---4iii~ 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 

33-16103 

Pqe 6 
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M. EGGIMAN SHOP PRACTICE . . 
SUSPENSION INSTALLATION. NEWAY 

NEWAY ARD-125 & ARD-244 SUSPENSIONS 

EQUALIZER 
BEAM 

IR 
BAG 

VIEW A-A 
ROTATED 90° 

1. 10" ride height 
2. Spacer washers OUTBOARD 
3. Alignment bushings 
4. Pivot bolt 
5. Inner sleeve 

Step 1 - Install axle assembly on 
equalizer beam assembly •. 

Step 2 - Position equalizer beam assembly in 
frame brackets. Insert the inner sleeve 
into the equalizer beam bushing. Push the rod 
bolt into the frame bracket and at the same time 
insert the spacer washers. 

Step 3 - Install shock absorber. 

33-16103 

CAUTION: Be sure shock absorber is installed with large end up. 
Torque nuts to 150/200 ft. lbs. lubricated. 

Step 4 - Install air bags, tighten 1/2-13 capscrews to 25 ft.lbs. torque 
lubricated. 

Note: The flat on the beam end adapter flange must be in a vertical position 
when the nut and bolt assembly is secured. 

110/'77) 
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,:.~c. •••• . ... SHOP PRACTICE ... .. . 33-16103 

SUSPENSION INSTALLATION, NEWAY 
' .. · ·' . 

,>,. ·.,' 

Raul ' 

5 •. continued ••• 
• ,-,., v;~:,.,·::~ ' '•''· :~· 

Step 5 ~ Set axle at correct ride height. 
. . . ' 

Step 6 - Set axle alignment and axle plane. NOTE: Ref. 33-11104 for axle 
plane. 

Step 7- Double check axle alignment, then tighten nuts to 600-700 ft.lbs. 
torque lubri.cated. 

Step 8- Weld alignment bushings on both sides of each frame ·bracket.as ·shown 
in detail B. Three 3/4" welds, use welding rod AWS spec E7018 

· or 3/32 FC72 wire weld or equivalent. 

DETAIL 8 

...... 110/77) 

1-o-- i" axle alignment both sides of each 
frame bracket provides 2" total 
alignment at axle track 

i" 

Torque to 600-700 ft. lbs. 
lubricated 

··~ 

J 
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SHOP PRACTICE 

SUSPENSIOtf INSTALLATION, l'AGE. & PAGE 

.. Issued 
- •· ·Revised·· CORPORATION 

OREGON . 
FREIGHTLINER 

PORT LAN Page 1 ,,,.,; -

• .... 
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"" 

PAGE & PAGE 700 & 800 SElliES. • .. -
SUSPENSION 

1. Rocker Arm Assembly sure that the radius an the rubber bushings, 
Part No. PP496 is install facing the inboard irection. 

~Compression Cap 
with Stud 

' \ 

er Bushing 

Castellated Nut 
Washer 
Assy 

Rocker 

\ 

NOTE: Use wa er only to press rubber bushing in rocker arm assy and over 
rocke arm bracket assy. Definitely, do not use oil or grease of 
any ind. 

2. Adjus able Radius Rod Location - Assemble with one adjustable radius rod 
on fa ward, and one adiustable radius rod on rear axle--at opposite 
corners • 

I" 
/ 
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SHOP PRACTICE ·:3-3-16104 
SUSPENSION msT~LLATIOtf, l'~E & PAGE 

Issued 

..:....., .. 

PAGE & PAGE LWH SERIES 

Be sure that the raod~~s 
facing the inboard 

rubber 

NOTE: 

Support Seat ----, 

Support 

W.!)fter only to press rubber bushings in rocker arm and over 
Definitely, do not use oil or grease of any kind • 



COMPILED K· -BUTZ 

APPRV JAKE SHOP PRACTICE 
ISSUE DATE 06/07/85 SUSPENSION INSTALLATION, REYCO 

REV· DATE 07/29/96 

.CHG· ·LTR B 
FREIGHTLINER·CORPORATION 

PORTLAND.· OREGON 

SECTION NUMBER 
33-16105 

PAGE 
I OF I 

PA2042-72 

REFER TO· IMIS· (INTEGRA TED· MANUFACTURING·· INFORMATION 
SYSTEM)· WORK·· INSTRUCTION ·· K09-SOO 16-003 FOR· REYCO 
SUSPENSION INSTALLATIONPROCEDURE. 

I 
I 



( 

Compiled 

Approved 

laued 

RewiNd 

K. BUTZ 

JAKE 

6-7-85 

SHOP PRACTICE 

SUSPENSION INSTALLATION, REYCO 33-16105 

PAGE 1 

REYCO AXLE ALIGNMENT 
Install with arr'o 
pointing straight 
up, then adjust 
as required. TO MOVE AXLE FORWARD: 

Turn bushing with arrow to the rear. 

TO MOVE AXLE REARWARD: 
Turn bushing with arrow to the front. 

TOTAL AXLE MOVEMENT IS 7/16 PER AXLE. 

REYCO MODEL lOlA INSTALLATION 

1. Locate and mount front, center, and rear spring hangers and torque all 
mounting bolts to 160-195 ft./lbs. (5/8" Grade 8.2 Fasteners)~ 

2. With all hangers installed, insert equalizer casing (Note: "This side 
in") so that slot in rubber bearing .sleeve engages the two lugs cast 

3. 

on the inside surface of the center hanger. Install threaded equalizer 
shaft by hand after applying anti-seize compound to threads. When 
shaft bottoms out against rail, back shaft out ~ turn. Install lock
washer and nut, then torque nut to 600 ft./lbs. +60. 

Put the spring (hook ends to the rear) and axle assemblies in place and 
retain with spring rollers, bolts, and nuts. Note: Front hanger re
quires a lockwasher under the bolt head and no nut. Rear hangers use 
bolt, lockwasher, nut spring roller, and rubber bushing. Equalizers 
require bolt, spring roller, lockwasher, and nut. 

Once springs and seats are properly positioned and aligned, torque 
U-bolt nuts and 300 ft. /lbs. ± 25 (3/4" -16UNF Fasteners). 

4. Using 10033-01 (7 /8 x 5~") bolts and 10092-01 lock nuts, install ap
propriate end of rigid torque arms in axle seat torque arm pivot joints. 
Do not tighten this joint until the other ends of torque arms are in
stalled in hangers. Note: On vehicles with 50" axle spacing, mount 
the (2) shorter rigid torque arms (11184-01) on the forward axle. 
Using T-1721 bolts, T-1723 eccentric bushings, T-1724 washers, and 
T-1722 locknuts, install the other ends of torque arms in their respect
ive hanger torque arm joints with the ARROW on the T-1723 eccentric 
bushings pointed up. Snug joints only as alignment will be accomplished . 
when the installation in completed. The ARROW also shows on head of 
T-1721 bolt. 

5. When both ends of torque arms are installed in their respective joints, 
tighten nuts at axle seat torque arm joint to 250 ft./lbs. + 20 torque. 

6. 

E-4SA (10/77) 

Align suspension 
+ 10, of torque. 
+ 25 torque. 

and tighten hanger torque arm joints to 160 ft./lbs. 
After axle alignment, tighten U-bolts to 300 ft./lbs. 
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REYCO MODEL 102 INSTALLATION 

1. Locate and mount front, center, and rear spring hangers, and tighten all 
mounting bolts to 165-195 ft./lbs. (5/8" Grade 8.2 Fasteners). 

2. With all hangers installed, insert equalizer casting (Note: "This side 
in") so that slot in rubber bearing sleeve engages the two lugs cast on 
the inside surface of the center hanger. · Install threaded !'qualizer 
shaft by hand after applying anti-seize compound to threads. When shaft 
bottoms out against rail, back shaft out ~ turn. Install lockwasher 
and nut, then torque nut to 600 ft./lbs. +60. 

3. Put the spring (hook ends to the rear) and axle assemblies in place and 
retain with spring rollers, bolts, and nuts. Note: Front hanger re~ 
quires a lockwasher under the bolt head and no nut. Rear hangers use 
bolt, lockwasher, nut, spring roller, and rubber bushing. Equalizers 
require bolt, spring roller, lockwasher, and nut. 

4. Set each adjustable torque arm to the same length as the rigid torque 
arm. Using T-2243 bolts, T-2224 washers, T-2242 bushings, and T-1722 
lock nuts, install one end of each torque arm in the axle seat torque 
arm pivot joints with rigid torque arms on the curb side of the vehicle. 

Using T-1843 bolt, T-1724 washers, T-1842 bushings, and T-1722 lock nuts, 
install the other ends of the torque arm in their respective hanger 
torque arm joints. 

Install adjustable torque arm tube clamp bolts, washer, and nuts, but 
do not tighten until the axles are aligned. 

5. Align suspension and tighten torque arm bushing bolts to 200 ft.. /lbs. 
+ 15 of torque and torque arm tube clamp nuts to 80 ft./lbs. + 8 torque. 
After axle alignment, tighten U-bolts to 300 ft./lbs. + 25 of-torque. 

REYCO MODEL 102W INSTALLATION 
. 

1. Locate and mount front center and rear spring hangers, and tighten all 
mounting bolts to 165-195 ft. /lbs. (5/8" Grade 8.2 Fasteners). 

2. With all hangers installed, insert equalizer casting (Note: "This side 
in") so that slot in rubber bearing sleeve engages the two lugs cast on 
the inside surface of the center hanger. Install threaded equalizer 
shaft by hand after applying anti-seize compound to threads. When shaft 
bottoms out against rail, back shaft out ~ turn. Install lockwasher 
and nut, then torque nut to 600 ft./lbs. +60. .. 

) 

) 

/ 

IE-41A (f0/71) ~· 
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REYCO MODEL 102W INSTALLATION (CONT.) 

3. Put the spring (hood ends to the rear) and axle assemblies in place and 
retain with spring rollers, bolts, and nuts. NOTE: Front hanger requires 
a lockwasher under the bolt head and no nut. Rear hangers use bolt, 
lockwasher, nut, spring roller, and rubber bushing. Equalizers require 
bolt, spring roller, lockwasher, and nut. 

4. Set each adjustable torque arm to the same length as the rigid torque 
arm. Using 10033-01 (7 /8" x 5~") bol.ts and 10092-01 lock nuts, install 
one end of.each torque arm in the axle seat torque arm pivot joints with 
rigit torque arms on the curb side of the vehicle. NOTE: On vehicles 
with SO" axle spacing, mount the (2) shorter torque arms on the forward 
axle. (1) Rigid torque arm (11184-01) and (1) adjustable torque arm 
(11188-01) or cast end torque arm (15356-'01). Using T-1843 bolt, 

s. 

T-1724 washers, T-1842 bushings, and 14169-01 lock nuts, install the other 
ends ·of the torque arms in their respective hanger torque arm joints. 

Install adjustable torque arm tube clamp bolts and nuts, but do not 
tighten until the axles are aligned. 

When both ends of torque arms are installed in their respective joints, 
tighten nuts at axle seat torque arm joint to 250 ft ./lbs. + 20. 
Torque and tighten hanger torque arm joints to 200 ft./lbs.-± 15 torque. 

6. Align suspension and tighten cast torque arm tube clamp nuts to 150 
ft. /lbs. + 15 torque. After suspension alignment, tighten U-bolts to 
300 ft./lbs. + 25 torque. 

7. Torgue Arm Fastener Torque V~lves, Ft./Lbs. 

HANGER AXLE SEAT 
MODEL END END 

lOlA 160 + 10 250 + 20 -
102 200 + 15 200 + 15 - -
1-02W 200 + 15 250 + 20 - -

-~.... 110/771 
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SHOP PRACTICE 

KAISER BlJSHH1G & PIN INSTALLATION 

FREIGHTLINER CoRPoRATION 
POR'TLAN),OREGON 

1. Drive out old bushings with an air impact hammer 
or hand drive adapter. 

Inspect and clean eye bore: RE~OVE ALL GRIT, 
DIRT, AND BURRS. 

2. Wipe a small amount of grease into the spring 
eye. Start the bushing assembly by hand with 
the lead end (smaller diameter) into the eye. 
Drive the bushing assembly into spring eye 
until centered in the bore length~ise using an 
air impact hammer and drive arbor or hand drive 
arbor. 

3. Wipe small amount of grease on the encased seals 
each end of the bushing assembly. TEST SPP.ING 
PIN IN BUSHING ASSEMBLY BY HAND FOR ALIGNMENT 
AND FIT. DO NOT FORCE. Spring Pin must have 
a push through fit. Out of round, grit, and 
dirt in the eye bore will distort the bushing 
assembly enough to cause the Spring Pin to 
bind. To correct this condition, drive the 
bushing assembly out the same direction it 
was driven in. Remove obstruction with 80 
grit emery cloth, rotary file, or similar tool. 
Hipe clean and reassemble. NOTE: Bushing 
assembly can be driven in or out any number 
of times without damaging it. 

TEST PIN FOR PUSH THROUGH FIT 

4. Raise Spring up to hanger. For aligment, 
FIRST drive the short line-up pin thr0ugh 
into the spring eye (from the inside) until 
flush with hanger bracket. Then driv2 in 
the long line-up pin from the opposite side. 
Place the spring pin behind the long line-up 
pin so that the grease fitting hole can be seen. 
(See drawing) Drive both pins into the spring 
eye until spring pin is in position. NOTE: To 
get the proper sealing and grease flow, the 
grease fitting must face out from vehicle. 

5. Pins are marked with an arrow pointing to the 
locking flat. Line up pin with hanger bolt 
pattern and tap into position for locking 
bolts. Complete Assembly. 

Eo45A (10/77) 

33-16106 

PAGE 1 
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GREASING 

6. GREASING AFTER ASSEMBLY 

SHOP PRACTICE 

KAISER BUSHING & PIN INSTALLATION 

FREIGHTLINER CoRPoRATION 
PORTl.ANl,OREGON 

Apply grease until it appears at the opposite 
end of the spring pin. NOTE: A flow through 
grease path. A little grease may appear at 
the fitting end until pressure on the seal 
is built up. The grooving on the pin and 
bushing keeps.the unit lubricated. Spring 
units take grease without jacking up the 
front end and can be greased with NO 
ADDITIONAL WORK. 

CAUTION: Should grease appear at the fitting 
end in large amounts and little or none at the 
opposite end - recheck the installation by re
moving pin and checking the position of the seal 
retaining ring both ends. A gap in the seal 
retaining ring of the bushing assembly should 
be at the opposite end from the grease fitting 
on the spring pin. Grease is allowed to pass 
through the seal at this gap. 

E-45A (10/77) 

33-16106 

PAGE 2 
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SHOP PRACTICE 

SUSPENSION INSTALLATION 

03-21-86 FREIGHTLINER AIR 

01-20-89 ch Lt 6FREIGHTLINER CORPORATION 
g r PORTLAND, OREGON 

IRON BRACKET 

BEARING WASHER 
23-091 14-000 

5/8 CAPSCREW 
23-09444-500 

I£X MIT 23-0990 1- I I 0 

® 

33-16108 

PG 1 OF 5 

PH0307-13 

ALUMINUM 
BRACKET 

BEARING WASI£R 
23-09114-000 

0 
5/8 CAPSCREW 
23-09444-500 

1£X MIT ® 
23-09901-110 

'~~~~~~O w:A~S: I£R 0 ALIGNMENT WASI£Rf7\ 
23-11856-042 \!) 

BEARING WASI£R 23-09114-000 
BEARING WASI£R 23-09114-000 

0 AXLE ALIGNio£NT IS PROVIDED BY INSTALLING SHIMS (23-09144 BEARING WASI£R 
AND/00 23-11856-042 FLAT WASI-£R) BETWEEN Tl£ SPRING AND CAST HANGER. 

® TORO..E Tl£ 5/8• MIT TO 130-160 LB-FT. 

r;'\ INSTALL Tl£ lPPER SPRING RETAINER BOLT AND NEOPRENE SLEEVE. INSTALL Tl£ 
\.:V • 750 DIA BOLT FROM Tl£ INBOARD SIDE OF THE FRAME BRACKET. TIGHTEN Tl£ 

MIT TO 25-30 LB-FT. NOTEr A THIN WALL SOCKET MAY BE REQUIRED DUE TO 
LIMITED CLEARANCE. 

IRON BRACKET 

I£X MIT 23-091 19-008 

® 

NEClPRI::NE SLEEVE 16- I 0776-002 
WASHER 23-09114·004 

@l-EX BOLT 23-09447-650 

ALUM BRACKET 

WASI£R 23-00600-075 

WASI£R 23-00600-075 

0 HEX BOLT 23-09447-750 
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l. AXLE ALIGNMENT 
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SHOP PRACTICE 

SUSPENSION INSTALLATION 

FREIGHTLINER AIR 
33-16108 

PG 2 OF 5 

PH0307-13 

t 
CD 6.75 

~-----t--t--------fi+-r--'d_ 

' ' 
' \ 

4. Torque crosstube U-bolts to 70-85 Ft/Lbs. 

5. Adjust air bag height to dimension shown. 

6. Do not grind spring or spring seat for fitting at installation. 

) 

) 

/ 

) 
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FREIGHTUNER CoRPORATION 
PORl'I.MD. OREGON PH 0 3 0 7- 13 Revised 01-20-89 Chg Lt' G 

Z. VALVE PLUMBING: 

Delco and Neway Valves are used interchangeably on the Freightliner air 
suspension (not on ~eway), The valves function identically but the Delco 
valve requires a special fitting, Ref: A23-l1.342-001. 

3. HEIGHT CONTROL V~.LVE ftrJ!JST'~'ENT: 

Adjustment of the height control valve should be performed with the vehicle 
on a level surface .. a.djust the height control valve as follows: 

1. Park the vehicle on a level surface, then chock the tires. Run the 
engine to build up and maintain a vehicle air pressure of at least 
70 psi (482 kPa) throughout the system. 

2. Disconnect the height control valve linkaqe from the overtravel lever. 

3. Exhaust the air from all air springs by moving the overtravel lever to 
the vertical down position. 

4. Loosen the adjustment locknut, and move the overtravel lever until the 
stud in the nylon block (overtravel control body) is centered in the 
overtravel lever od.iustment slot. Refer tn Fig. 3. Then, tighten the 
adjustment locknut to 6-8 ft-lbs. 

NOTE: (Neway height control valves ONLY) To air! in centering the nylon 
block stud in the overtravel lever adjustment slot, temoorarily insert 
a 3/16 inch diameter locating pin (or a 3/16 inch rlrill bit) in the 
hole in the mounting bracket, as indicated in Fig. 3. After tightening 
the adjustment locknut, remove the locatinq pin (drill bit). 

5. Connect the overtravel lever to its linkage, and allow the air spring{s) 
to fill until the valve shuts off. 

6. Measure the diStanCe frOm the ''bottom Of the frame rai'J tO the 
bottom of the air spring(s). This measurement should be performed on 
the forward drive axle for tandem drive installation. This dimension 
should be 6 3/4"+ l/8".(172mm) .' Adjust the height control valve by 
looseninq the valve munting bolts anrl rotating the entire valve 
slightly until the height dimension is attained. 

IMPORTANT: Because of a built-in time delay in the height control valve, 
two to six seconds will be required after making adjustments before a 
change will occur in the height dimension. 

7. Tighten the valve mounting capscrew nuts to 9-11 ft-lbs. (15 N'm). 

8. Disconnect the height control valve linkage and allow the air spring(s) 
to deflate approximately halfway. Then, connect the linkage to inflate 
the air sprlng(s), and check the height dimension again. Repeat steps 

E-45A (10/77) 
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3 HEIGHT CONTROL V.~LifE .~DJUSHENT (CO~!TINUEn) 

8. (Continued) 

6 through 8 until the heigh dimension measures 6 3/4 inches (172m~). 

See Fig. 1 

~:OTE: If the height dimension is not within 1/8 inch (3. 2mm) of the 
required 6 3/4"± 1/8" (172mm), the final adjustment can be made t>y 
loosening the adjustment locknut and moving the overtravel lever 
slightly, relative to the nylon block overtravel control body). Then, 
tighten the adjustment locknut to 6-8ft-lb. The final setting 
should be checked on the up stroke of the suspension (i.e. pressurizing 
the bags.) 

9. Hhen the height control valve is adjusted, disconnect the overtravel 
lever from the height control valve 1 inkage, and rotate it to the 
vertical down position to fully deflate the air spring (s). 

10. Connect the linkage assemblies to the overtravel levers. 

11. Remove the chocks f~~m the tires. 

CAUTION: Failure to adjust the height contro1 valve as explained above 
could adversely affect rlriveline angles. In addition, if the air srring 
are set too high, the driver may have difficulty ( or be prevented from) 
manueverlng the vehicle under the trailer. 

Fig.) 

CONTROL 
ARM 

ADJUSTING 
LOCK NUT 

LOCATING 
PIN 
NOTE; 3/16"' diameter l0<2ting pin goes 
here during height control volvo adjunment. 

NYLON BLOCK 

) 

12. NOTE: Final height adjustment is an "in-service procedure" with a 
loaded chassis. 

J 
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4. OPTIONAL ADJUSTMENT 11ETHOD 

E-45A (10/77) 

A. Disconnect the height control valve linkage, push the overtravel lever 
to the ''up'' position, and raise the vehicle. Then position jack stand 
under each frame rail at the proper ride height. With the jack stands 
in position push the overtravel lever to the ''down'' position lowering 
the vehicle, deflating all air from the air, springs. Recheck for 
proper ride height. 

Note: It may be necessary to shim jack stands to achieve proper 
ride height. 

B. Move overtravel lever to 45° "down" position for a duration of 
10-15 seconds. Return the overtravel lever slowly to the center 
position and insert a 3/16 in locating pins in the valve (overtravel 
control body). Then loosen the adjustment locknut and reconnect the 
1 inkage. 

C. Retighten the adjustment locknut to 6-3 ft-lbs. 

D. Remove the locating pin and raise the vehicle to remove the jack 
stands. The height control valve may be used as an improvised jack, 
by disconnecting the linkage and pushing the overtravel arm ''up". 
Once the jack stands are removed push the overtravel lever "down", 
com~letely exhausting the air springs, then reconnect the linkage. 
The suspension should return to the proper ride height. 
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SPECIAL VALUES: For the fasteners listed, use the indicated torque values. 

THREAD GP.ADE T!JRQUE FASTHJER BC'LT RE'lll,RKS SIZE 
~tilT' L FT-LB 

Nut, Beam End Adapter 3/4-16 tJNF - 210-250 (HDR) 

. Nut, Vert. Drive Pin 1~-12 UNF - 175-225 (HDR) "Gri'.lCo" Locknut 
Stud, Vertical Drive 

55-65 (HDR) Bushinq Cap 5/8-lllJNC -
Nut, Vertical Drive 

100-125 (HDR) Bushing Cap Stud · 5/8-1!3 !JNF -
55-65 (HDR)Coarse thrend into 

Stud, Saddle Cap 7/8-9UNC - saddle 

225-275 
.. 

tlut, Saddle Cap Stud 7/8-14 U~!F - (HDR) "Gripco" .Locknut 
. 

.GENERAL VALUES: See 33-00109 

·1!'.-r,: 
:~!' 

r 

.:,· 
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FASTENER THREAD 
!~;~ 

TORQUE 
REMARKS SIZE FT•LB fMFR\ 

Nut, Torque Rod Stud 
. 11/8-12 UNF - 175-225 (HDR) 
, li/4-12 UNF 175~225 {HDR) . 

Nut, Adapter .Bolt 
. 

3/4-16 UNF - 210-240 {HDR) 

Nut, Equalizer Re" -... I13Y4·12 UN - (<is cref!d; (FL) Adjust for 40·60 lb. a.t. . . 
tainer lend i:>f .equalizer to tilt .equalizer. 

Nut , Spring Center 1711"-?" UNF (HDR•Mod RT Suspension) 
Bolt 11/2 •20 UNF 65-75 

Nut, Spring Pin Draw 
Key - 75.::100 (HDR•Mod RT Suspension) 

Nut_ Top Pad to !:AM - - 275·300 {'R RT ... o\ 

Nut, Sp~•ng Rear 
Hanger Rebound Bolt 1/2•13 UNC - 70·80 (HDR•Mod RT Suspension) 

Set Screw, Spring 
Aligning Top Pad to -
Spring - - 100-150 (HDR-Mod RT Suspension) 

Nut, Saddle Cap Stud 17/8·14 UNF - =:.Vs {un"-"··" RT "'' " •-~' Gripco 
•%B Self Locking Nut 

NUt'; . ''I' ROdStud [lFff UNF - .. J75·225 (HDR~D RT Suspension) 

Nut, Adapter Bolt 1374;;;-r6~:;;j: - ?11\.?J.n £tinll RT ,\ 

'see HDR # u.11?>n.R 
:stUd, SaddleleaP - - { RT ""•r 

,, 
Nut, Top Pad Set Sere -- Tigb~t:n lnnH 1 lock is f] at. . 

(HDR•Mod RT Suspension) 

'- - ~ ... 
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' 
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FASTENERS: Freightliner spring and Freightliner air suspensions will use 

Part 

NOM. 
SIZE 

1/2 

5/8 

IE41A 110/771 

as standard: Grade 8 capscrews (phophate and oiled), Grade 8 
prevailing torque nuts (cadmium and waxed) with hardened washers 
under both capscrew and nut for suspension bracket mounting. 
See 33-00109 for torque valves. 

Numbers: 

WASHER CAP SCREW NUT 

23-09114-003 23-09440-11 23-09901-108 

23-09114-000 23-09444-11 23-09901-110 

In addition, on the Freightliner rear spring suspensions, the 
crossmember closest in proximity to the forward (rear) suspension 
bracket should.also use non-flanged hex fasteners per above. 
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1. ANGLE: 
The shackle angle must be main
tained between 3"' and 25° aft 
of vertical with the bottom to 
the rear. 

This is to be. measured in the 
tare condition. 

Spring must be changed if these 
limits are exceeded. 

Shackles to be within 5° of each 
other. 

2. CLEARllJlCE: 

I'OR'TLAMl, OREGON 

FRAME 

33-16110 

PG 1 OF 1 

PA2006-b8 

The distance from the the fuel tank to the rearmost point of the front spring 
shackle must not be less than 2.00'' at tare. 

E-45A (10{77) 
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A. FASTENERS 

1. Install hardened bearing washers (Ref. 23-9114-005 for 7/8" 
U-Bolts) under U-Bolt High Nuts. 

2. See also 33-11105, Paragraph 2, "U-8olts", for some further 
considerations on axle installations. 

B. AXLE SPACERS 

33-16201 

PG 1 OF 3 

PA2006-61 

1. Q2 not change front axle spacer, 16-10386-#, from what is 
specified to prevent adverse effects on steering linkage geometry. 
Refer to Page 2 for allowable adjustments on leaner vehicles. 

AXLE IPACU--._ 

81fOCK UKT.-~ 
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C. AXLE STOP 

~-- AXLE STOPS TO BE OFFSET TO THE INSIDE. 

[ J..- FRAME RAIL 

~ ~t---- AXLE STOP 

,.J:========~·~~i:=~S~PRING i AXLE 

D. "LEANER" TYPE VEHICLES 

1. All vehicles must be checked to insure that they are not "leaners". 
A vehicle which has a difference in frame height, left to right, of 
3/8" or greater is considered a "leaner". 

2. To check vehicles, on a level surface, measure from the outboard 
bottom bumper mounting fastener to the ground, both sides, and if 
one is higher than the other by .38" or more, correct by increasing l 
the low side spring spacer thickness by a maximum of .50 inches. j 

3. The foregoing "leaner" adjustment is the only authorized alteration 
of spring spacer thickness. 

4. Springs marked by the vendor for low or high arch may also be used 
as required to compensate for the extra weight of components on one 
side of the vehicle. 

// 

\' 
) 

\. 
I 
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E. SPRING INSTALLATION IN SHACKLE AND FORWARD FRAME BRACKET 

1. Install spacer washers (Ref. 23-09860-012) so there is less than 
one washer thickness of total clearance using an equal number of 
washers on each side, if possible. Prior to delivery, recheck 
clearance. 

~!JACKLE OR 
.--wcRWE 

WEAR PLATE 

WEAR WASli!R 

-SPACER "ki.ASHER 

F. ASSEMBLY LUBRICATION OF FRONT SUSPENSION SPRINGS AND SHACKLE ASSEMBLIES 

1. Clean inside diameter of all front suspension bushings (spring eyes 
and shackle bracket) prior to assembly. Prelube both the pins and 
bushings prior to assembly with grease, 48-25015-001. 

Caution: Do not use alumilastic on spring pins or bushings. 

2. Final assembly line chassis lube may use lubricants in accordance 
with 33-00102. 

••---- ALL GREASE 
FITTINGS OUT-
IOAllD 

CHASSIS 

LmE--~----------------~ 
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CAB ASSEMBLY 
CAB UNDERCOATING 
CAB PIVOT INSTALLATION 
CAB LATCH INSTALLATION 
FASTENERS, CAB 

TORQUING OF SCREW FASTENERS 
CAB SEALING 
CAB INSULATION 
WINDSHIELD & WINDOW INSTALLATION 

AIR LINE PROTECTION 
LABEL INSTALLATION {INCLUDING FMVSS) 
CAB TILT INSTALLATION 
HEAD LINER INSERT INSTALLATION 
CAB MASK INSTALLATION. COE 

CAB MASK INSTALLATION, CONV. 
ROOF SKIN INSTALLATION 
SERIAL NUMBER STAMPING 
CAB DOOR INSULATION 
INTERIOR SUNVISOR 

STRIKER TEST, DOOR, BAGGAGE 
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PROTECTION OF CAB WHILE MOt1rriNG 

Since the Cab is mounted on the vehicle in easentially finished condition, 
it is important to protect paint and brightwork from scratches and scuffing. 
The following are aome areas that need protecting and some suggestions for 
doing this simply and effectively: 

A. 

B. 

c. 

SLIT RADIATOR 
BOSE 

care that the control box for the hoist 
during these operations. 

Make aure all loose objects, especially the 
s, are adequately aecured, or placed well forward on the 

efore tilting the cab. 

~. Shift stick ahould be pulled to a rearward position when lowering 
the cab onto the chassis, because the stick in a forward position.could 
damage lower righthand dash console. 

twn~ E·40 ltEPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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1. R.H. FRONT CAB MOUNT BRAC~~IK 
ATTACHMENT TO TUNNEL AND . t 

A. All Cabs 

Install with heads of bolts 
in the cab and nuts in the 
tunnel . 

33-18102 

Page 1 
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RH10VAL OF REAR DECK ANGLE 

--

~WD 
REAR DECK ANGLE 

REMOVE, EXCEPT AS 
NOTED BELOW 

Fo 11 owing pre-paint assemb 1y of a 11 except 96" and 104" cabs, cut the rear deck ) 
angle flush with the inboard edges of the rear cab mounts, remove and discard it. 

CAUTION: For 96" and 104" cabs, remove and discard angle in same manner only 
if directed by the rear channel installation diagram called out on 
the particular vehicle. 

) 
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PREVENTION OF HANDLE ROTATION 

Rivet tube and grab handle bracket together using a nionbbolt shown below~. 

3/16" Monobolt (REF 2:i:;;ll052-002)-..._ 
"""' , 

~:,___..._ ___ ,~ ,:J 

{- -J 

NOTE: Insure that the pin breaks off flush with the bolt head. 

Fot111 E·46 A ·· 
· REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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PURPOSE: Undercoating has chiefly two purposes: 

1. To protect the metal from surface damage. 
2. To reduce the production and transmission of noise, 

especially in the higher frequency range. 

PREPARATION: The surface to be coated should be clean, but does not need 
to be elaborately sanded and etched as for priming for paint. 
The asphalt-clay-water emulsion will adhere well to smooth. 
surfaces if kept free of dirt, oil, grease, and wax. Surfaces 
to be coated need not be dry, since the product is a water 
emulsion. 

APPLICATION: Undercoat (Ref. 48- 2206) is applied by direct pressure, 
which carries the coating into corners better than the 
entrained air type. 

A fan type nozzle is swept forth and back across the work 
until the desired 1/16 inch thickness is buiJt up. Do not. 
apply too heavy a coat or it will tend to separate and fall 
off. 

A complete, full thickness coat is to be sprayed onto the 
following COE and Conventional cab surfaces: 
Do not use inside cab. 

1. Underside of both LH and RH decks, including splash guards 
or covers for hoses, and inside of cab skirt. (See 
Restrictions) 

2. Engine side of the tunnel. (See Restrictions) 
3. Back side of lower nose skin, except oil fill cover 

hinge. (COE Only) 
4. Back side of center nose skin. 
5. Firewall area. (Conventional) (See Restrictions) 

DRYING: Undercoat is water resistant only after it has been allowed to dry 
sufficiently. Drying time will vary depending upon the 
temperature, humidity and motion of the air. With warm dry air in 
gentle motion, drying will take about half a day. Cooler, 
moister, stagnant air will lengthen drying time and increase the 
danger of "peeling" if put into service too soon. 

OVER PAINTING: A heat reflective coat of aluminum paint is optional in the 
engine tunnel. This can be sprayed on soon after the 
undercoat is applied. (Drying time for the undercoat will 
be increased somewhat if this is done, but good coverage 
can be obtained.) 

2 
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RESTRICTIONS: Vehicles receiving a foam tunnelliner are not to be 
undercoated in the area covered. 

Cabs receiving E-COAT are to be undercoated after the 
E-COAT application. 

Maintain a clear area for a 2" radius around the centerline 
of the brake valve on the underside of the COE LH deck. 

) 

) 
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INSTALLATION PROCEDURE. 
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A. 
"''' ··:,: 

:~E~~ pivot bolt (pin) is assembled with the head ii·~;~board direction 
and the nut on the inside. A 5/.8-11 UNC Grade 8 flange nut ~!!! us.e.d :to. 
secUre. the bolt. ------. ··------- · · 

2. The illustration below shows the replaceable parts used in the cab tilt 
pivot. In the illustration, #2 is the cast urethane bushing that is 
pressed into the cab tilt pivot bracket. 

R. BUSHING INSTALLATION 

c. 

lfuen installing the bushing, push or hammer it carefully into the machined 
hole in the castin~ until an equal amount of the bushins extends out 
each side. In this process be careful not to mar the surface of the 
urethane bushing. 

C..!,B MOtJ;'iTEG 

Bring cab pivot hole into alignment with the frame pivot hole. The cab 
tilt pivot bolt (1) can then be installed, with its head outboard. With 
the bolt fully inserted, install the nut (4) .•. 

(Continued) 

• 

Fig. 1 

Urethane 
Bushing 

Form E-45 A 
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1. The pivot bolt (pin) is assembled with the head in the outboard ~i~e>ction 
altd the nut on the 1nside surface of the frame raiL- A 3/4-16 UNF Grade 
Sulocking-nut is used to secure the bolt. . ..... . 

2. The ill.utration below shows the replaceable parta uae4 .ill the .cab tilt 
pivot. In the illustration, #2 J_s the cast urethane bus'hing that is 
pressed into the cab tilt pivot \racket. 

B. BUSHING INSTALLATION 

When installing the bushing, .push or au..er it carefully .into the -cbfned 
hole in the casting until an equal amount 'Of the bushing extends out 
each side. In this ·process be careful not to mar the surface of the 
urethane bushing. 

C. CAB lii>UNTING 

Bring cab pivot hole into al:lpJ~~ent with- the frllille p:l:9ot hole. the cab 
tilt pivot bolt (1) can then· be tnatalled, with its liead outboard. With -
the 'llolt f.liy inserted, and __ ;~_~tall the nut (4). · · · · · 

(Continued) 

Fig. 1 

UPORT DJIDRS & CIWIGES TO alll'ORATE INGINEERING 
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' 
C. CAB MOUNTING {Continued) 

1. It is important that the nut be tightened to 75- 125 lb. ft.; 
DO NOT OVERTIGHTEN. 

33-18104 

Page 2 

2. ~lith the pivot bolt installed and the nut tightened, there may be a 
maximum of .030 gap beneath the bolt head. 

3. Caution: Be sure the correct pin is used. Pin {Fig. 1 {1)) should be 
Part No. 18-21267. Do not replace the pin with an ordinary bolt. 

E,.IA 110!771 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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D. POWERLINER STRUT INSTALLATION (After front mount installation) 

F'«111 E-4!5 A 

1. Insert strut bushing into tilt cylinder mounting hole of the front 1:ab 
:nount assembly. 

2. Swing strut into deck and hold fir:nly in place. 

3. Transfer drill through deck and attach with huck bolts. 

--Tunnel Side 

Fig 2. 

Cab Mount Assy 

------ _____ ,.. ... _ ... ~ ..... -...... -- ------.- _,. __ .. _____ _ 
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A. FUNCTION OF LATCH 
The cab latch consists of two separable fastening devices that allow a con
trolled amount of movement before they stop upward motion of the back of 
the cab. The looseness is to relieve possible large stresses in the cab due 
to normal motions of the vehicle frame. The ulti~ate restraint is to prevent 
unwanted separation of the air intake duct (in separating systems) while the 
vehicle is in operation. 

B. '!OU~n ADJUSH~ENT 

In order to assure that both ~aunts contact 
the mount seats and to correct any minor 
variations in squareness between thP cab 
and the frame shims (11-9531 and/or 18-9710) 
may be fitted between the ruhber cab mount 
pad and the latch housing to which it 
attaches. Both rubber cab mount pads should 
contact their seats before latches are engaged. 

C. LATCH ADJUSTMENT 

Each U-Bolt must allow just 3/4 inch 
clearance between cab rear mount cushion 
block and its seat before stopping the 
upward motion of the cab. This clearance 
is set as follows: 

1. Lock cab in down position. 

2. With cab locks in locked position, 
carefully raise cab until cab lock 
U-Bolt springs are completely com
pressed. 

3. Measure distance between the rubber 
cab mount and its seat. (See sketch' 

This measurement should be 3/4''. 
Tighten nuts against cab lock U-Bolt 
springs if this measurement is more 

./ 

than 3/4". If the measurement is 1 ess 
than 3/4'', release tension on the springs. 

D. HANDLE POSITION 

REAR CAB MOUNT BRACKET 

/

RUBBER CAB MOUNT 

. :u: . . ·a 
r • • • • 

'ZCJJ- -lLJ. 
\L/4I3/4'?~ l/8" 

+ l/8" 

AB !mUNT SEAT 
SHIM 
LOCATION 

The handles of the COE cab hold-down latches are both to be assembled in the 
"DOWN'' position. 

If structural interference prevents mounting either one or both handles in 
this preferred position, both handles are to be assembled in the "UP" 
position. 

E45A (10/77) 
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Prime and paint the cab catch hook the same color as the cab exterior . 

. 

E-45A (10/77) 
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A. UNDERCOATING of the door shall be applied followin9 the procedures 
described in Shop Practice Manual 33-00116 usin9 under
coating material per 48-02206. 

The area to be covered on each door is shown in the sketch 
bel0~1: 

s.on" 

Door Hi ncfo11 Rfl 
(Hhen Used) 

B. DOOR HINDOH If properly installed the door window should require no more 
than 15 pounds effort at the crank end to elevate or lower 
the window. 

E45A (10/77} 
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SPECIAL PRECAUTION~ 

When a metal sheet joined by a weld must be fastened to another member, 
it is essential for the life of the joint to allow sufficient distance 
(about an inch) between the rivet, bolt, screw or the like, and the 
weld line. 

An example of this situation 
is the welded junction of the. 
upper nose skin and the upper 
door post cover, (See Sketch) 

FRONT VIEW OF CAB 

-,.---1/ I 

. · ~ Upper Door Post Cover 

-
/ 

Counter unk Rive?---..t ......._ 

/ .1._ . '\ ( . lT.oo · . I/ Welded Joint ) 

--
\ ~+L-----1 

"-t : 
I 

/ 
/ 

~1 Series 
-Windshield Opening 

Only 

~I 
Upper Nose Skin --y 

I"'--- Weld Here 
CONVENTIONAL 

ONLY f_ I 
~~--------~-~--·--~-

Example of fastener placement 
adjacent to a welded joint 

Cab 
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·B. FASTENING CAB LINING 
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Interior upholstery edges are to be fastened securely to upholstery strios 
and cab framing by Type -I cross recess (Phillips type) Black Oxide 
washer head #8-15 x 5/8" Type-BP point self-tapping screws spaced approxi-
mately 5" apart.· · 

Cabs having double insulation have a wood strip between the liner and the 
aluminum support members. In this case use a #28 dri 11 for the pi 1 ot ho 1 e 
drilled at assembly. The fastener is aqain the Black Type-! cross recess 
washer head, #8-15 x 5/8" Type-BP point self-tapping screw. The screw 
must be driven home firmly, but not torqued to qrip so hard that the liner 

·will twist up or fail in service. 

When three thicknesses .of material are involved, use sheet metal screws 
instead of standard fasteners. 
Panels with padded patterns .require exposed· fasteners to be installed on 
centers of the fastener debosses or at button locations (on elite 
h~~&dli'qers on 15.000 ± 6.00 centers) to provide sufficient attachment 
to' the' frames; · 

Upholstery screws around the door frame opening are to be attached through 
the flange away from the opening, to prevent driving the screw tio through 
the door sea 1 . ·· 

C. CAB EXTERIOR FASTENERS 

Fasteners for use on the cab exterior must have a durable corrosion 
resistant surface, such as zinc, cadmium or chromium plating, or be made 
of corrosion resistant material throughout. 

D. EXPOSED FASTENING 

When both ends of the fastener are accessible, a solid aluminum rivet will 
be used. When the back side is not accessible use blind revits as listed 
on the diagram or in the parts list (i.e. 018-20095, 018-21740). 

' 

E. ROOF MOUNT SEALING 

For additional sealing considerations see 33-18111 concerning roof mounted 
components. 

Eo45A (10/771 
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F. STRUCTURAL RIVETING 

Generally if the type of rivet is not speci.fied on a dra1-1ing and there 
is access to both sides, the first choice of a rivet should be a 3/16 
bucked brazier head rivet (23-09367-6XX). If there is a b]ind side 
clearance problem then the second choice of a rivet should be an Olympic 
(23-10871-608). Note - the 23-10871-60R has the correct arip range and 
head style to be used in most prepaint cab applications. 

The Monobolt blind rivet (23-11052-#) should only be used v1here specified 
and installed as specified. It is a good structural rivet but does not 
work satisfactorily in 1 i ght gage sheet metal. It wi 11 work when a 
washer is installed on the blind side or the material thickness on the 
blind side is greater than .125. 

·· The Cherry~T rivet (23-09800) is not an approved rivet in structural 
applications because of fatique problems. The "Nail" blind rivet 
(23-09990) is a non-structural rivet and its use should be limited 
to non-structural applications. 

E45A (10/77) 

All r.ivets in structural locations are to be 3/16 dia. (23-09367-6XX) 
installed per process specification 49-00040. Any defective rivets 
as noted in the process specification are to be replaced with good 
rivets. Oversize holes must have the modified brazier rivet (23-11634-8XX) 
installed to ensure a good structural joint. 
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F. STRUCTURAL RIVETING CQfH. 

. G •. 

All rivets in structural locations are to be 3/16 diameter as specified 
on the diagrams. These must be used iri the following places: 
(Refer to illustrations on 33-18108, page 6 and 7}. 

1. Along top side beam, back beam and header beam. 
2. Along door frame opening and nose beam. 
3. Lap joints in front skins a~d ba~k ~kin. 
4. Rear uprights to skin and frame. 
5. Tunnel assembly (COE only) 
6. Fastening bunk to skin and to supporting angles (COE only) 
7. Roof bows to· roof skin. 
8. Around deck flange, skin side, and roof skin assembly. 

· 9. Back 6f cab reinforcement plate. 

NON-STRUCTURAL RIVETING 
Non-structural riveting will use 5/32 diameter soft rivets set in #21 
drilled holes, 
1. Baggage door frames 
2. Air vents 

H. RIVET LINE TOLERENCES 

A. 1.25 spacing-
1. + .094 on rivet spacing along nominal centerline 
2. + .062 on rivet location above or below nominal centerline 

with a maximum difference between any two adjacent rivets of .062 

B. 2.50 Spacing -

1. + .125 on rivet spacing along nominal centerline 
2. + .094 on rivet location above or below nominal centerline 

with a maximum difference between any two adjacent rivets of .094 

C. Patterns greater than 2.50 

E_.IA (10/77) 

1. + .125 on rivet spacing along nominal centerline 
2. + .125 on rivet location above or below nominal centerline 

Piece parts which have prepunched/drilled pilot holes would have 
a G.D.T. control ofl£!¢.ote'2. I 

) 
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J. RIVETING MALLEABLE, SOFT OR BRITTLE MATERIALS 
When joinin~ materials that require good load distribution to develop 
maximum strength at the point of fastening, it is usually necessary to use 
some type of washer or fastening strip at one or both ends of the rivet. The 
inside diameter of such washers should closely approximate the design size 
of the rivet hole through the materials to be joined--failure to observe 
this practice may result in steps in the.shank and a weaker joint. 

K. LOCK BOLTS 

(Refer to Diagrams on 33~18108 pg. 6 & 7, see usage information on 
33-00109, page 9.) 

Lockbolt fasteners are to be installed in the following locations: 
) 

1. Front cab mounts to decks/noseskins 

2. Front cab mounts to tunnel/firewall (Conv. only) 

3. Decks/deck angles to tunnel. 

4. Door opening frame brackets to deck. 

5. Rear cab mounts to decks/tunnel. 

6. Rear cab mounts to B.O.C. reinforcement plate.(Co£o~~Y) 

7. Ladder step brackets to decks (COE only) 

8. Deck Z-Angles to Decks (96 & 104 COES only) 

9. Rear Deck Angels to Decks 

10. Steel center skin (COE only) 
11. Rear deck angles to rear cab mounts 

L. SPECIAL SITUATIONS 

1. COE 

a. The tunnel transition plate rivets are to be spaced. on 1.25 inch 
centers all around the plate 1/2 inch in from the edge. 

b. Lockbolts and rivets used on all other tunnel fastening will be on 
2.50 inch centers unless located by a controlling piece part. 

Examples: 

1. Rough services angle, LH & RH 

2. Cab supports, front & rear, LH & RH . 

EooliA (10(77) 
.. 
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L. SPECIAL SITUATI(lNS (CONT.) 

c. In the area of the RH Tunnel Blister, lockbolts will be installed 
with a fender washer beneath the retainer· ring wherever it would 
face on aluminum. 

d. Uhen the upholstery strips are installed on the backskin there should 
be enouqh adhesiveto ensure a qood structural bond and have 3/16 
bucked rivets set at the ends o{ the strips and one rivet somewhere 
near the center in one of the prepunched holes. 

2. CONVENTIONAL FIREWALL 

a. CENTER FI RE~!ALL TO NOSEBEAM 

Back-drill .281 (+.008, -.002) Dia holes through the center fire~tall 
top flange and nosebeam bottom surface and install Huck B.O.M. blind 
rivets 23-11483-003. Make sure center firewall is tight against the 
nosebeam bottom surface. 

c. NOSESKIN 

Back-drill .191" (+.008", -.002") diameter holes through the holes in 
each side flange of the firewall and install Brazier head rivets. 
(Ref. 23-9367-608) 

d. TUNNEL 

E-45A 110/77) 

Back-drill .191" (+ .. 008", -.002) diameter holes throuah the lowest 
flange of the firewall and install Brazier head rivets. 

· (Ref. 23-9367-608) 

/ 
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SPECIAL VALUES: For the fasteners listed, use the indicated torque values. 

I 
GPA.DE TORQUE 

F.~STENER THREAD BOLT FT-L8 W1ARKS 
SIZE '11\T'L 

Cab Pivot Bolt 5/8 - 18 UNF 8 75-125 Urethane Bushing 

Cab l~ou nt So lts, Rear l/2 -13U~IC 8 95± 20 
Frame Rail Castin~ 

Ca,b Front Suo port Bolts 3/8-16 UNC 8.2 4o + ro -
Cab I sol a tors, Front l/2-20 UNF I 8 

ro6 ± 5 
Conv. ~ear 5[8-11 U'IC 8 100 ± 5 

. 

40" Sleeper Box 1/2-20 UNF 8 240 + 25 
I 

60" Sleeper Front 5/8-11 8 285 + 25 Box Rear i 3/4-10 -

GENEI'-AL VALUES: See 33-00109. 

E-45A (10/77) 
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.· A. NOISE.SKIRT 

The noise skirt assemblies are to be ins·:alled as follows: ..... 
1. Align holes in top of noise skirt with holes in mounting,brackets 

23-9130-002 with the skir~ inboard of the brackets. 

2. Pass the screws through the brackets and secure in the skirt assy. 

3. 

f/1" .. ' 
18-16065~ 

th positions 
e to install 

· ~trut should 
30 to the sab deck. 

n angle of 30 to the 

-AlB-16068 

OUTBOARD:.:.:..::.:.. fJm 
(FENDER) SIDE 

--
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B. ACOOSTIC (SOUND) LINER INSTALLATION £· Y ··: :· 
'!'; ..• • • . ~ ,. 

33-18110 

PAGE 2 

The sound liner when installed in C.O.E. tunnel or Conventional hood is 
retrined with ~ouble stick pressure sensitive adhesive tape and in the 
c.o.:. aluminum retainer strips front and rear • 

When ready to fns(l11 the sound liner remove the tape backfng strip from 
tape and position the lfner, pressing lightly working your way up. Once 
the liner fs correctly positioned exert HEAVY"pressure using application 
roller. This tape fs pressure sensitive adhesive and heavy pressure is 
required at application for proper adhesion. • 

On C.O.E. tunnel installations select the appropriate front and rear re
tainer strips and bend to match contour of tunnel.,:Bact drill Per. 
018 ~ 19049 and rivet. i. 

• • :· .. 
f ... .. : · .. 
.... !.1: .... -·lo.· .. ,). 
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A. Use of Sea 1 ants 

Shop is to apply foam tape, caulking compound and anti-corrosion compound 
according to instructions in D18-18998 for COE, and D18-19738 for 
Conventional. ·· 

Approved Sealants 

1. Foam Sealing Tape: 

With E-COAT - 48-02454 
Without E-COAT - 48-00050 or 48-02454 

2. Caulking Material: 

With E-COAT - 48-00094-530, 531 
Hithout or After E-COAT - 48-00118, 48-00094-520, 601 

3. Anti-Corrosion Compound: 

With E-COAT - 48-00094-530, 531 
Without or After E-COAT - 48-00119, 48-00094-520 

4. Interior Roof Sealant 

After E-COAT - 48-00094-801 

Spray the inside of the roof covering the following areas: 

- All rivet ends. 
-All exposed aluminum that isn't covered by insulation. 
- All corner cap seams. 
- All lap seams between the roof skins and the inner roof structures. 

NOTE: Silicone Sealers are not to be used prior to E-COAT. 

E-45A (10/77) 
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B. 'l'UlllUt-l!OSB Jl@! .W..ING 
Cover area ahown by vrappina about 6 inches of 3 inch wide tape (Pressure 
aeasitive foil tape, (Ref. 48-02176-003.) around the corner from tunnel 
top to tunnel aide, .. king aure the tape fits tight against the nose beam and 
tunnel side to seal completely. 

Left and right hand required, left hand shown below. 

Nose Beam 

Tap~ (48-02176-003) or 
~ '-caulking material 

'~" 

I 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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Angle 

(Continued 

) 
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ROOF MOUNTED AIR HORNS, BULLET MARKER AND PEDESTAL MAR@!Jil§HT$, ETC 

To ensure that the components mounted on the cab roof df ·• fn'ovide a path 
for water to leak into the cab, observe the following:. · " · · · 

1. After mounting holes have been located, drilled and rivnuts install<'rl. 
encircle them with a! inch wide. bead of silicone rubber #732. 

2. On bullet marker light, install 23-10998-000 grommet over the wire before 
mounting. 

3. On air horn, make sure that front and r.ear pedestal gasket and flat fiber 
washer~3-09428-000) are installed; in case of air horn with snow guard, 
place front pedestal gasket beneath the aluminum spacer (22-15510) and 
apply Silicone rubber #732. · . · ... · . . .. 

4. An antenna installation requires a 23-09180-039 grommet at each metal web 
hole it passes through. on it's way to the radio receive·r. The antenna lead 
must be installed by hand after the base and clamp are assembled. Fastening 
screw must be tight. 

5. After components are installed, interior of the roof skin is to be cov~red 
with a layer of silicone rubber sealant, in the area of all rivnuts,.wlre 
or air line holes to insure a water tight seal. 1 · 

Roof Skin Gasket 
Neoprene Gasket 
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6. On roof mounted condenser (See Figure 5, Page 5), silicone rubber 
sealant must be applied at the following: Contacting surfaces between 
the roof and rubber cushions (Red Dot), Mounting brackets (Kysar), 
Hose clamps, and also at mounting bolt heads and rubber grommet where 
power cable getting into cab (23-10998-10). 

7. Air Shield and Roof Fairing Brackets: 

E ... A (10177) 

Sealant must be applied where all air fairing or air deflector 
fasteners penetrate the roof and back skin. Appropriate sealants are: 

48-00094-520 Portland and Canada 
48-00094-530 Mt. Holly 
48-00094-531 Mt. Holly 

Example: 

_,--- Apply bead of _ -v .. h •• , •• 

--------------------~ Roof Skin 

===============-=t=l~ll_jl~~~=-===============-~R~oof Bow 

Captive Bolt 

) 

) 



ompiled \!. r< ~ 
l'oved \.\Af.i:\X,\:... 

Red Dot condenser 

\ . . 

ForM E • 411 A 

\ 

rubber cushion 
(4f>pl/E:D 56.\l.ANTJ 

Fig. 5 

SHOP PRACTICE 
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Kysor condenser 
appf}illf 
seahllnt 
~ Gl20MMET 

..._ 
f-.----power cable 

mounting hose clamp 
bracket 

,' <lff'l.!E'D 61;:-4\I..J.i.lf) 

33-18111 

PAGE 5 OF 7 
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A. Cab Joints Use Freightliner-approved sealants. See 018-18998 
(COE) & 018-19738 (CONV). 

General Instruction: foam tapes must be used between all lap joints such 
as cab skins, skin and deck, etc. that are subjected to entry of air and 
moisture. 

*Use 1/16 x 3/4 foam tape in lap joins with .SO to 1.00 joint width. 

*Use 1/16 x 2.00 foam tape in lap joint with 1.SO to 2.00 joint width. 

*Use 1/8 x 1.00 foam tape in lap joint with .SO to 1.00 joint width 
and having stiff flanges • 

B. Gaps and Small Holes Use Freightliner-approved caulking compound. 
See 018-18998 (COE) & 018-19738 (CONV). 

General Instruction: caulking compound must be used to fill up all 
exposed holes or gaps, electrical grommets, etc. that are subjected to 
entry of air and moisture. It should be applied after E-COAT and prior 
to top coat. It should also be remembered that although the paint can 
harden normally, the caulking material will not, and it will thus give 
little or no support to the paint film. 

C •. Weather Seal Use Freightliner-approved sealants, after E-COAT 
process. 
*3M-101 (48-094-401) 
*Silicone rubber one part sealer (49-094-S01) 
See 33-18111 for more detail. 

As a general rule, aerosol silicone sealers or other products are not 
to be used because surfaces contaminated with silicones are very 
difficult to clean enough for a good paint bond. Repainting is apt 
to be difficult if the old paint surface has ever been exposed to 
silicones. Their use should be confined to the finish cab line. 

I 
) 

) 
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PIPE THREADS 

In most sealing situations involving pipe threads the liquid type of sealant 
should be used. When a difficult sealing problem is encountered, the 
situation should be referred to Engineering through tile usual. channels for 
specific recommendations. (Use pipe sealant, spec. 48-00094.) 

Always apply the liquid sealant to the external thread, so that any excess 
will be scraped off externally rather than internally to the joint 

For sealing situations known to be difficult, such as power steering 
hydraulic lines, when the system is tested after installation, "Locite" 
hydraulic sealant should be used. (Ref.· 48-00094) 

In any case, the manufacturer's directions for use should be followed 
carefully and care should be taken to avoid entrance of excess sealant 
from the joint into the system. 

REPORT ERRORS & CHfu~GES TO CORPORATE ENGIKEERING 
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A;;ortance of good insulation in the-cab ca~ot be ~;~~-emphasiz!Fl-£5f . 
Cf.~!~jiDSulated cab may sometimes mean the difference be~een a satisfie~:~~s~ 
· ' l:omer and one who will buy elsewhere next time. ' · · ' ····' ' 

B. TREATMENT OF THE VARIOUS CAB AREAS WILL BE AS FOLLOWS: 

Noseskin Area: The insulation must cover ~ompletely from door post to 
tunnel.side and from forward deck flange to bottom of the nosebeam. ~- · 

- ... • .· " ...... _ .. -...... ~- ----.-.. · 
~-~---

2. Backskin Area: Insulation in this area goes from the bunk to the bottom 
of the rear beam, and from the back of the rear door post all the way 
around the cab to the opposite door post. It must completely fill areas 
between upholstery strips· and around obstacles such as exhaust wells and 
air intake snorkels. 

3. Baggage Compartement: Insulation must be as complete in the baggage 
compartment as in any other area. Insulation must reach from the deck 
level to the bottom of the bunk and from the door .post to the tunnel side. 

4. Roof Skin: Insulation must cover areas bounded by header, lintels and 
curtain bow. (Rear beam if applicable.) Care should be taken to fill all 
areas between roof bows and upholstery strips.,. 

5. Miscellaneous: Deviations from the above may occur in case of certain 
optional cab equipment, but as a general rule any metal exposed to the 
outside should be covered by insulation on the inside. 

.. ~ 

+~=~~: ' 
T""---
L·--_-_-··· _;. 
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A. Paint Procedure and 

I. The total 

2.4 to 3.2 
3.0 to 3.7 
3.3 to 6.9 

paint 

mils for 
mils for 
mi Is for 

for the cab ·is: 

sol colors (916Y and lmron} 
meta 1 i cs (I mron) 
poor h ding meta 11 i cs (lmron 

The primer coat shall make to 1.0 mils of the total thickness. 

2. The procedure to follow in 
as follows: 

qu ity top coat application is 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i 0 

j. 
k. 
I. 
m. 

Sand and deburr cab area of 
So I vent c1 ean 
Rinse 
I ron phosphate 
Rinse 
Chromate conversion coat 
Rinse 
Oven dry 

s and protrusions 

Prime with DuPont cor ar epoxy primer (.6 1.0 thick) 
Mask (for each colo 
Paint interior wit 916 TAE only (1.8 to 2.2 hick) 
Air dry or oven re 
Paint exterior rth 916Y TAE or fmron enamel. 

B. Masking 

The following ]io 5 the major places on the cab that must b masked against 
painting. (Ref. -00113}: 

1. Door glas . 
2. Door Ia h and wood grain area. 
3. Cab b 

Form E-45 A 

·• 
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Cementing ABS Plastics 

1. Purpose 

SHOP PRACTICE 
CEMENTING ABS 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-18114 

For bonding reinforcements in areas of stress and to repair tears, cracks 
or splits. 

This procedure is only for bonding an ABS plastic to itself. Do not 
attempt to join diffexent materials to each other by this method. 

2. Cementing Agent 

Methyl-ethyl-keytone (M-E-K) is a solvent for softening the surfaces to 
be joined. 

3. Procedure 

With a small paint brush, apply M~E-K to both surfaces to be bonded. Speed 
is important as this solvent evaporates quite rapidly. When both surfaces 
are tacky, press them together. Do not flex the area for at least 15 minutes 
after bonding. For best results, the bonded area should be clamped for 15 
minutes after applyin~ the reinforcement. 
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E-45 A 

A. '.A.fte'r' fngfa>nation of the ·seal b-ond ttie 'mating e-nds ·together with 3W# -~ 
--{}3113~-0813 -adhesive. 

B. Apply windshield sealant (ref. 3M #5537) ii'J an amount-of 
no less than a one-eighth .. inch .. bead to the glass channel and an 
eighth inch bead to the cab skin channel of the rubber molding. The 
stated bead size should be maintained by regulating the pump pressure 
and, frequently, checking samples during the period of application. The 
beads and seal configuration must look like figure 1. 

C. Start at the cent~ of the bottom edge, install the windshield rubber 
molding, overlapping cab skin with the narrow, deep slot of the molding. 
Be sure to get molding well up into the corners. 

Continue sliding molding along the window edge until the ends of the 
molding overlap. Cut the overlap down to about one inch. Smear one 
end of the molding with weatherstrip adhesive. Compress the molding 
and butt the ends together. Push the molding joint down over the skin. 

D. Insert the glass in the molding along the bottom edge. Push down on 
glass to make sure it seats properly. Then push the top of the glass 
against the molding, and with a cotter key extracter inserted between 
the rubber and the glass where the glass is already seated in the mold
ing, wedge the glass into the molding all around. Tap lightly the upper 
corners of the glass so that it seats properly. With the cotter key 
extracter still inserted between the glass and the rubber, continue 
around window once more to be sure window is seated. 

E. Inspect area 1 (Fig. 2); If no sealant is 
present, add an extra one sixteenth inch 
bead of sealant. 

1/8" BEAD @ 
CAB SKIN CHAJU,EL 

FIGURE 1 

(True Size) 

GLAss...._ 

FIGURE 2 

FORHARD 

SEALANT 
BEING SPREAD 
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I" 1.. INSTALLING ALL REAR WINDOWS (continued) 

'·' ..,... 
:z 
"" -v 
' II.. 

~ 
'Z 
« ., 
0 
< 

t; 
<2 
t .., 
z 
..., 
,T 

~ 

E-4!1 A 

F., Lubricate the lock strip channel with "Glass Slip". 

~' Attach air operated vibrator (suction cups) to center of glass. Attach 
air lines and start. Starting at the center of the top edge, and using 
the inserting tool, inse~t the lock strip into the pre-lubricated channel 
Vibrate the window for about two more minutes, remove vibrator and with 
a clean, dry cloth wipe off excess sealer except at the molding joint. 
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2, .• 'liiS'I:AILING THE WINDSHIELD GLASS (continued ••• ) 
.. ~ .. -.. ~~<:·· 
.-:1foi.:Lubricate the lock strip channel with "Glass Slip". 

(3 ()., Attach air operated vibrator. (suction cups) to ct'nter of glass. Attach 

- 't•· 

l" 

' 

llrM £•445 A 

air lines and start. Starting at the center of the top edge, and using 
the inserting tool, inse?t the lock strip into ·~ pre-lubricated channel 
Vibrate the window for about two more minuteP ·~ve vibrator and with 
a clean, dry cloth wipe off excess sealer, 'the molding joint. 

',. _, '~ . 
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K 2. HlSTP.LLATIOtl OF IHtlflSIIIELD SEAL Nlfl GLASS, C.O.E. & CONVENTIONAL 

J 

To insure a011inst any 11ater leaks arouArl the windshield oneninr 
The follovJinc: itens must be strictly follovJect. 

A. Gao beti•Jeen seal and inner flanne nust be kent to a rinunurl. 
This is acconolished bv nressinn winrlshielct into oneninn 
(see fio. 1). · · · 

B. Both seal ~doers must he facinr. in the nroner rlirection 
(see fin. 1). 

C. Disti!nce between <'lass anrl hase of offset shoul r' be const11nt 
around windshield openinn (see fio. 1). 

D. Soap and water ('only) may be used as a lubricant to aid windshield 
installation. · 

3. Installinq the Lower Do.or ~Iindow Glass 

A. Using no sealant install the window rubber molding starting at the cente 
of the rear edge, overlapping the door skin with the narrow, deep slot 
of the molding. Be sure to get molding well up into the corners. 
Continue sliding the molding over the window opening edge until the ends 
of the molding overlap. Cut the overlap down to t inch. Coat one end 
with weather strip adhesive, compress the molding and but the ends 
together. Push the molding joint down over the skin. 

B. Insert glass as in 2, C. above. 

C. Lubricate the lock strip channel with "Glass Slip" or soap & water. 

D. Starting at the butt seam, install the locking strip using the 
inserting tool. 

. 
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A. FASTENirlG ·PULL-CABLE Off RE140TE 
CONTROL BAGGAGE DOOR 

Fasten the pull-cable terminal 
fitting to the latch handle by 
means of a 3/16" hard aluminum 
brazier head rivet.· Thi~ rivet 
must have a loose·press fit in 
the hole in the handle and be 
loosely bucked. to allow free· 
rotation of the eye of the cab 
end fitting und.er the rivet 
(See Fig. 1 & 2) 
(Ref. 022-11431) 

B •. LUBRIC 

Apply sm 
at roints 
equivalent) to fore and aft portion 
of slide bar. ·(See Fig. 1) 

C. RELEASE CABLE CLAMP 

PULL 
CABLE 

33-18116 

Page 1 of 2 

P*A078-2t 

0 

HANDLE 

RIVET (S/16 long) 
At14SS-6-7 
6053 T 61 

Fig. 2 

Locate the baggage door release 
cable clamp in the pre-punched 
hole in the rear door post as 
shown below. 

1"- V
PRE-PUNCHED b .106'.' OIA. HOLE 

~ 

FWD 

REAR 
DOOR 
POST 

-
10" 

Fi q. 3 

• 
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SEAL 
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B. AiJply extra ad!1esive to seal are~ 
of t,inge leaf to ;>ancl overlap. 

C. Locate butt spl1ce ~t botton of 
panel ~d!lcrin<J ends tO<Jcthcr. 

0. When installing seal t~kc tare 
not·to stretch excessivly to avoid 
pulling seal in at the corners. 
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(2 PLACES) 

SHOP PRACTICE 

PROTECTION OF AIR LINES 
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TUBING 
APPROXIMATELY .03 
WALL THICKNESS 

WASHER 

SEE DETAIL 

FRONT LH ENGINE SIDE OF TUNNEL 

HOSE CLAMPING FROM LH CAB AIR JUNCTION BLOCK 

33-18117 

PAGE 1 

PA2006-34 

SEE DETAIL 

The air lines that pass up the forward LH engine side of the tunnel must 
be held away from abrasive objects that can cause chafing. Clamp hoses in 
position as shown above, using the mounting stud provided. 

NOTE: The plastic tubing inserted over the mounting stud to prevent wear 
and chafing to hoses. 

Because of the sloted mounting hose on the clamp body, washers must be used 
under the stop nuts. (Do Not use plain nuts in this application.) 

E-4SA U0/771 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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REFER TO· IMIS (INTEGRATED MANUFACTURING INFORMATION 
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INSTALATION·PROCEDURE. 
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The following locations are to be used for the instruction decals unless 
instructed otherwise via the spec sheet, 

E-41A (10/77) 

LABEL 

Noise Emission 

Vehicle component 
information (inc. Gliders) 

LOCATION 

On the RH top surface of the nose beam 
between the dash and the windshield mask. 

COE - In manifest box. 
CONV - Glove box bottom shelf (Dash 

Section D) 

. 
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. The key code label is to enable the operator to have a new key made if he 
is locked out. 

A. Location 
The label is to be fastened to the front surface of the driver's cowl. 
Locate it 6.00 in from the left edge of the cowl and 1.50" up from the 
nosebeam trim. The letters are to face forward so that it can be read 
from the outside; 

B. Fastening 
The label is to be fastened with two black anodized aluminum blind rivets 
number 23-9990-004. 

. 

• 
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1. Pressure pump must be set between .33 and .40 GPM. Connect pump to 
oil inlet on vacuum-fill stand. Relief valve should be set to 125 PSI. 

2. Hand pump· on truck should have spool handle in lower position. 

3. Plug in power cord; system is now ready. 

B. OPERATION OF VACUUM-FILL: 

1. Insert clamp into fill hole and secure. Clamp must be tight to pump. 

2. Push power start switch; system is now ready to start. 

3. Push cycle start button. System is in vacuum mode. Vacuum light 
is on. 

4. Vacuum cycle is 45 seconds followed by a buzzer and light. The spool 
handle must be switched to the "Raised" position. System is still in 
vacuum mode. 

5. After 10 seconds the vacuum light will turn off and the pressure light 
will light. The system is then in the pressure mode. 

6. Pressure cycle is 45 seconds followed by a buzzer and a light. The 
spool handle must then be switched to the "Lower" position. The 
system is still in the pressure mode. 

7. When pressure builds up to 85 PSI, the pressure light will go out 
and the bleed light will go on. The system is then in the bleed mode. 

8. After 10 seconds the bleed light will go out. Vacuum-fill process 
is completed. 

9. Remove clamp from pump. Screw the fill plug into pump before either 
· pumping or switching spool handle. The tilt system is bled and 
filled. It will take approximately 4 to 8 .strokes to activate system. 

10. In case of power failure, the system will reset to beginning of 
vacuum-fill cycle. 

C. MAINTENANCE OF VACUUM-FILL STAND: 

E-45A (10/771 

1. Approximately' every 40 hours of use, the internal reservoir requires 
draining. A white light will light indicating this. If currently 
filling a truck, finish the bleed/fill process. When finished, press 
reservoir drain button and unit automatically empties reservoir and 

. 
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C. MAINTENANCE OF VACUUM-FILL STAND CONT. 

resets itself, The white light goes out. You may continue to fill 
tilt systems. 

2. The vacuum pump jars must be inspected monthly and cleaned if needed. 
Care should be taken in unscrewing the jars. 

D. TROUBLE-SHOOTING POWER-PACKER SYTEM: ON-LINE 

1. If the "System Leak" light and buzzer activate, check all fittings 
for tightness. 

2. Check system for crossed hoses. 

E. MANUAL FILL PROCEDURE: ON-LINE 

E""IA (10/77) 

1. Remove 90 degree elbow from "Pull" port. Install tee and cylinder 
hose, 

2. Remove 90 degree elbow from "Pull" (outside) port of L.H. tilt 
cylinder. Install tee and cylinder and shift disconnect hoses. 

3. Selector value must be in "Lower" position. 

4, Connect fill hose to tee in "Pull" port of pump. 

5. Remove fill port plug. 

6. Activate barrel pump to fill system. Fill until oil appears to 
fill port. 

7. Plug fill port. Remove fill hose and cao tee. 

PUMP CONTROL 
L.EYER 

FLUIDHOW ~ 

REQUIRED CONNECTIONS TO BLEED SYSTEM 

) 

) 
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. A. MANUAL BLEEDING AND FILLING PROCEDURE 

1. Be sure all hydraulic lines are connected and the reservoir is full. 
Note that cylinders are shipped full of oil. 

2. Loosen the four connections on the tilt cylinders and the shifter 
disconnect cylinder. Do not completely disconnect. Check that all 
other connections are tight, 

3. Fill the pump reservoir to the top with the specified hydraulic 
fluid. Close and tighten the filler plug. 

4. Place the selector valve in the CAB LOWER position. 
pump until all air is bled from the DOWN lines, then 
connections at the PULL ports on the tilt cylinders. 

Operate the 
tighten the 

IMPORTANT: Step 4 MUST be made before Step 5. Do not reverse the 
sequence of this procedure. 

5. Place the selector valve in the CAB RAISE position. Operate the 
pump until all air is first bled from the shifter disconnect line, 
then tighten that fitting. Continue pumping until the UP lines are 
free of air, then tighten the connections at the PUSH ports on the 
tilt cylinders. 

6. After the whole system is bled, and all connections are tight, 
return the selector valve to CAB LOWER position. Check the fluid 
level in the pump reservoir and refill to the top. DO NOT REFILL 
THE RESERVOIR WITH THE CAB IN THE RAISED POSITION. 

B. REMOVING EXCESS AIR FROM SYSTEM 

E-45A (10/771 

1. To Remove Air from Pump Piston: (Spongy Feeling) 

a. With cab in travel position, place valve in "LOWER" position 
and loosen the pull port hose end fitting on pump. 

b. Pump until bubble-free oil appears at fitting, then tighten 
fitting. . 

c. Bleed remainder of system if spongy feeling persists. 

2. To Remove Air from Shifter Disconnect Cylinder: 

NOTE: Cylinders are shipped full of oil. 

a. Since cylinder is mounted at the hightest point in the system, 
air goes to the top and will not discharge to the reservoir. 
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b. Make sure disconnect cylinder is fully collapsed. Loosen fitting 
on cylinder. With control handle in "RAISE" position, actuate 
pump until bubble-free oil appears at fitting. Allow approxi
mately 2 fl. oz. (~ cup) fluid to flow out to insure that entire 
hose is free of air. A small, acceptable amount of air may 
remain in cylinder itself. 

c. Tighten fitting and refill reservoir until oil appears in fill 
port. Replace and tighten fill port plug. 

3. To Remove Air from Tilt Cylinder: 

a. With cylinder in retracted position and cab down in travel 
position, loosen push port fittings slightly and place control 
handle in "RAISE" position. Actuate hand pump until bubble-free 
oil appears at cylinder ports. Tighten push port fittings at 
cylinders. 

b. Loosen pull port fittings at cylinder and place control handle 
in "LOWER" position. Actuate pump slowly several times until, 
bubble-free oil appears at loose pull fittings at cylinder. 

c. Tighten fittings at cylinder. Refill pump reservoir with cab 
in down position until oil appears in fill port. 

d. Tilt cab fully and return to down position. Refill reservoir 
if necessary. 

C. TROUBLESHOOTING 

E-45A (10/77) 

NOTE: Air, dirt, and lack of oil account for 75% of all hydraulic 
problems. 

1. Loosen fill plug. The Power-Packer system uses a sealed reservoir 
and under some situations, a vacuum lock can occur. 

2. Check hoses for free flow. Blocked or kinked hoses can interfere 
with system operation. 

3. Check for locked velocity fuses, which are flow sensitive check 
valves designed to lock up the cylinder in the case of a broken 
hose or fitting. They are sensitive to excessive air in the system 
and can lock up accidentally if the system is operated while 
improperly bled. They must be pumped off their seats by reversing 
the control handle and pumping. For example, if one locks up whilP 
the cab is being lowered, and there are no other problems with thE ) 
system, move the control handle to "RAISE" and pump. 
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A. 

A 

F='o.rm e:_ ... 45 

·'. PWMBING, TILT CYLINDERS , ... · . 
Plumb Hydraulic Lines from Tilt Pump under and to inside of LH frame rail 
and forwai:d. At points "A" each line is tapped with a Male Branch Xee. 
Two lines are routed thru Anchor Couplings in the rail to the LH l!ilt 
Cylinder. The remaining two lines continue forward, crossing over to the 
RH rail, passing behind the trunnion (as shown in detail l), AFT along 
inside of the RH rail, then under the rail to the RH Tilt Cylinder. 
Attach Hydraulic Lines with hose clamps at points "B" (to the frame rail) 
and points "C" (to the Trunnion). The frame attachment should be made with 
clamps (REF PART No, 12-9068-0) positioned to hold the lines toward the 
upper flange for greater protection when possible. (See Detail ~ 

Use Hydraulic Fluid per Materials Specification 48-02207. 

Position Clamps 
To Hold Lines 
Up When Possible 

DE'rAIL 2 

A~ 
I 

TRIJNNION 

TILT PUMP-----. 

TILT CYLniDER 

c 

DETAIL l. 
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B •. 'TILT PUMP ASSE!-ffiLY 
The assembly of the tilt pump reservoir tank (18- 2137) to the tilt pump body 

·. (18- 2165) must be made in such a manner that the air vent is in the vertical, 
12 o'clock position. This position must be maintained to minimize hydraulic 
oil loss in service. 

C. TILT RAM AND YOKE ADJUSTMENT 
The yoke attaching the tilt ram to the front cab pivot must be adjusted to 
assure that the piston does not bottom out in the tilt cylinder when the cab 
is resting on the rear mounts. To avoid this problem, compressed tilt rod all 
the way in, adjust yoke eye center to 29.00 ± .03 from cylinder mounting hole 

C: center see illustration below and lock yoke in place. 

Form E-45 A 

/llletiail 11 
• 

I 
' 

' . J ..... • ..... ' 

,1.56" ~ 
·1 00"- Miftf < • .. «L 

Shaft' 

A4juted Per .. Detail A 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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__ .l), _ Fi 11 i ng the System t"' ~--:-:-:-- .. < -

Form E•45-A 

1. Open both vent and fill holes. !-~~-~-- ·_·_ 
2. Fill reservoir with hydraulic fluid (48-0220z) 

3. Open needle valve a turn then switch cyclomatic valve and close 
needle valve. 

4. Pump tilt pump ·until tilt rams arc completely extended maintaining 
the-reservoir fluid level. 

5. Open needle valve and switch cyclomatic valve, then close needle 
valve. Do~ add any more hydraulic fluid. 

6. Pump tilt pump and fully retract rams. 

7. Top up reservoir if necessary until fluid level is at bottom of fill hole. 

8. Close vent and fill holes. 

Details on bleeding the tilt pump system are in Sec. 35-18100 of the 
Maintenance & Lubrication manual • 

. ·• 
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E. HYDRAULIC FITTING ORIENTATION 

IT IS IMPORTANT THAT THE TILT CYLINDER END CAP FITTING BE 
ORIENTED ANYWHERE WITHIN THE ARCS SHOWN IN THE SKETCH BELOW. 
THIS IS A SAFETY PRECAUTION TO PREVENT THE FITTING FROM INTER
FERING WITH EITHER THE TILT STRUT OR THE RADIATOR SUPPORT 
STRUT. THIS PRECAUTION WILL AVOID THE POSSIBILITY THAT UPON 
RAISING OR LOWERING THE CAB THE FITTING MIGHT BE SHEARED OFF. 
SUCH AN OCCURRENCE WOULD CAUSE A SUDDEN LOSS OF HYDRAULIC 
SYSTEM PRESSURE AND RESULT IN THE UNrONTROLLED FALL OF THE 
CAB. 

TO MEET THIS CRITERIA, CYLINDER ASSEMBLIES MUST BE CHECKED 
PRIOR TO INSTALLATION ON THE CHASSIS FOR PROPER FITTING 
ORIENTATION. STATISTICALLY, 75% OF CYLINDER ASSEMBLIES CAN 
BE USED ON EITHER LH OR RH SIDES, THE REMAINING 25% COULD BE 
USED ON RH ON:..Y. 

TILT STRUT 

FITTING 
MUST BE 
LOCATED 
WITHIN THIS 
ARC. 

LEFT HAND 

IE .. IA (10/771 

FRAME 
RAIL 

RIGHT HAND 

FITTING MUST 
BE LOCATED 
WITHIN THIS 
ARC. 
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1. ABS HEADLINER 

To avoid running the mounting screws into the door seal, the holes are 
to be drilled 0.88" up from the lower edge of the extrusion. 

ABS 
v ~DOOR FRAME EXTRUSION 

2. HEADLINER INSERT 

. Inserts are installed into ABS headliners using MEK cement and self 
tapping, black finish, Torx oval washer head screws. 

. 
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1. Windshield Plane 

A flat windsl1ield plane will provide a good chance to obtain a leak-free 
windshield. This, in part, is made possibl., by a one-piece tooled cab mask. 
IJO\;ever, an inaccurate positioning of any adjacent part such as 1dndshielu 
header be

1
am, nose beam, door framel etc. will inevitably cause distortion or 

out-of-pane of the mask and windsnield glass. 
To avoid the abo.ve problem, the following critical dimensions must be 

periodically checked: 

1 . 
2. 
3. 
4. 
5. 
6. 

-I • 

@ 13.L. 0.00, w/s mask is @ Sta. 7.381 & El. 55.250 (Fig. 1) 
0 B . .L. 0.00, mask is @ ~ta. 2.430 & El. 31.312 (Fig. 2) 
@ B.L. 45.070, mask is @ Sta. 11.721 & El. 53.?.50 (Fig. 3) 
@ B.L. 45.070, mas~ is@ Sta. 5.770 & El. 31.312 (Fig. 4) 
w/s plane makes 12 '43' w/ver~ical as 'l!easured oarallel to cab rl. 
wjs plane (LH or RH) makes 5~ w/transverse plane of vertical 
plane 0 R.L. o.oo. · 
Accentable flatness tolerance dl~eGsions are given In page 3. 

!lEADER BEA:I 

, 

DET. J 
FIG. 1 

E-45A (10/77) 

·-~ - - - - - - --;-: 

- - - - - - - - - - "'>\ 

Nose 

Center 
Nose Skin 

FIG. 2 
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FIG. 4 
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2. Offset on Cab ~lask 

The cab mask and the upper nose skin are both attached to the cab door 
frame and overlap each other. This creates a gap that is a potential 
source of water leaks. 

If the cab mask does not already have an offset as shmm in Fig. 5&6 
At the shops option, form this offset @ assembly. Su)lgested formed 

configuration is shown in Fig. 7. 
Besides the foam tape used, the gap must be filled and plugged "ith 

caulking compound (48-118-001). Remove excess on the outside surface. 

1 

. ~Cab 

~~ 
I 
I 0 

I 
0 l"" 0 

~task 

Tangent Point 

Cab Mask 

Upper Nose 
Skin 

CAB BL 

(~ 
r-g.LQ-o I 
I • .l .)(.) 

I 
' 

t 0 000 0 0 
~75 .09 
. -.00 

FIG. 5 

E-45A (10/77) 

+ 

Cab Door 

FIG. 6 

NOTE: Stiffening flange on nose skin is not 
shown for clarity. 
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3. Exposed Gap@ Center Nose Skin Overlapping Upper Nose Skin 

Offsets were provided at the upper nose skin and upper flange of the 
nose beam so that when the center nose skin overlaps the upper nose 
skin, it would result in a flat contacting surface with the mask. 
However, the offset@ upper nose skin was made a little wider to allow 
for tolerance built-up, thus creating an exposecgap (Fig. 8). ln 
addition to foam tape, add a small amount of caulking compound to plug 
this gap (48-118-001). Remove excess on the outside surface. 

) 
-c 

_j 
l""f 

: I 
I i 

Cab Mask 

Nose Skin Upper Nose Skin 

E-45A (10/77) 

Upper Flange 
of Nose Beam 

Exposed Gap 

Fig. 8 

-~~ 

I 
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' 1. Windshield Pl;.ne 

A flat windshield plane "ill provide a ·good chance to obtain a leal:-frec 
windshield. This, in part, is ude possibl• by a one-piece tooled cab mash. 
However, an inaccurate positionin~; of any adjacent part such as windshield 
header beam, nose beam, door framel etc. "ill inevitably cause distortior, oJ· 
out-of-plane of the aask tn~ win~snield glass. 

To avoid the above problelll, the following critical dimensions muq be 
periouically checked: 

l. lil 8.L, 0.00, w/s mask is @ Sta. 8.376 & ~1. 5?.250 (F~g. :) 
2. @ B.l. 0.00, Mask is@ !ita. 3.323 & El. 31.312 (Fig. 2) 
3. @ B.L. 34.700, mask is@ Sta. 11.899 II El. 53.?.50 ("ig. 3) 
4. @ B.L. 31},700, !'las~ is@ Sta. 6.846 & El. 31.312 (Fig. 4) 
5. w/s plane makes 12 58' w/versical as !IIE!asured oara11e1 to cab 1: 
6. w/s plane (LH or RH) makes 5~ w/transverse plane of vertical 

pl aJIIe ~ !' .l. 0.00. · 
7. Acce!ltable flatness tolerance d1!"ensior.s are give;; in pa0e 3. 

IYD--
IL_ ---------- .. 

Cab Sta. 

Cab El. 

lll:ADEH BEA: l Cab 1!asl. 

DETAIL A 

12" 58' 

DET. 

FIG. 1 

£ .. $A 110/77) 

1: ,.. _r-
f; ,, ,. // 

!. ~· ' ,· 
/1 -; 

' !I 1 
II I I 

fll ! 't ~~L---__ --, 

----- ------· 
Nose Bearr_-

Center 
Nose Skin 

FIG. 2 

I 

I 
I 
I 

I 
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Pare 4 

I 
: 

The cab aasl; and the upper nose skin are both attached to the cat door 
i frame and @Verlap each other. This creates a gap that is a potential 1 

source of water leaks. 

Besides the foam tape used, the gap must be fil I ed and plugged 1d th 
caulking COIJilj)OUnd (48-118-001). Remove excess on the outside surface. 

i 

~Cab~bsk 

I 

I 
~ 

c 

' 

c ! 
v' I 

' i 

" I 
~ I 

// -
0 c Use Caulking 

l-
Compound Here 

Cowl lloper Skin 

FIG. 5 ~ 
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'l CAB DOOR OUTER PANEL INSTALLATION PROCEDURE: 
:: 

': 1.) Apply activator to a strip l.SOto 1. 75 wide around the perimete':i-. on the 
inside surface of the outer door panel (see Figure 1). Wipe of£ excess 
leaving a light film of activator on the surface. Allow activator to 
air dry for one - three minutes. The drying time may be shortened if 
a fan is used to increase air movement across the area. 

CAUTION: Activator should only be applied in a well ventilated area. 

(J j) _, I-- 1.50 TO I. 75 

I r- APPLY ACTIVATOR 
V IN THIS AREA 

I I 
I I 
I ,,.. 
I I 

lD o! _______ ..., 
FIGURE I 

2.) The door frame should also have activator applied to the mating flange·· 
surface using the same technique· mentioned above, (see Figure 2). · · 

32.50 

_...~-.---___ J 
I.__ __ APPLY ACTIVATOR

THIS AREA 

FIGURE 2 

SECTION 

Form E-45 A 
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3.) With the applicator, apply a 3/16 diameter bead of structural adhesive 
about .so away from the flange on the outer panel (see Figure 3). 

0 
FIGURES 

Form E-45 A 

·~ 

I _......-APPLY .188 DIA. 
V BEAD OF ADHESIVE 

' 



A 

Form E-45A 

33-18125 
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·~ 

' . 4;) ·With outer panel installed in the hemming machine, lay the fr~ into 
:position and install a frame support strut. · Crimp flange over.,:to capture .:..:. 
door frame. within one minute of adhesive application. ;· .. ·.: 

' :::~ 

5.) Tack weld the outer panel to the door frame on the inside of the frame's 
outer flange (see Figure 4). Remove frame support strut. 

1.50±.50 

TACK WELD 
.25 TO .38 

FRONT OF DOOR 

DOOR FRAME 

OUTER PANEL 

FIGURE4 

REAR OF DOOR 

1.50±.50 

TACK WELD 
.25T0.38 

NOTE: The part temperature should be maintained above 65°F at the time of 
bonding to achieve an acceptable bond strength. 

MATERIALS: 

Structural Adhesive 
Activator 

48-02296-101 
48-02296-202 
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Hhen the roof asseMbly is installed on t~e cah, the front edoe of the roof 
must be positioned by a !Jauaino fixture. 11inensions are shown belo!·l: 

E--45A (10/77) 

EL 
52.50 

FoaM 
Tape 

Header 
Rear 
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Cab Stamping Procedure 

As a production option cabs or sleeper boxes may be stamped with the 6 
digit vehicle serial number following these procedures. 

A. LOCATION 

1. COE: Locate serial number vertically on the left noseskin, above the 
upper cab pivot. 

2. 120 Conventional: Locate serial number on the upper portion of the 
cowl reinforcement, passenger side. 

3. Sleeper Boxes: Locate serial number on the left hand sleeper box 
mount. 

4. 112 Conventional: RH firewall under air intake duct. 

B. PROCEDURE FOR MAKING CORRECTIONS 

1. Stamp over the wrong digit, do not grind. 

2. Stamp the correct digit above or below the incorrect one. 

3. · Put the special correction stamp at both ends of the serial number. 

4. Example: 

4 
[£]123ll56 [£] 

4 

5. If 3 or more digits are wrong, stamp over the whole serial number. 
Restamp the correct serial number nearby and use the correction stamp 
at both ends. 
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The door insulation, if specified, is to be installed with a roller as shown, 
directly over the undercoating. The perimeter of the pads require additional 
pressure against the roller to insure proper adhesion. 

Air lift window, if present, the large insulation pad must be modified by 
removing a 2.00" wide strip (as shown) for actuator clearance. 
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SUNVISORPROCEDURE. 
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To prevent binding on the pivot arm during assembly the pivot arm must be 
lubricated before insertion into the steel sleeve. Lubricate the tip of the 
arm for approximately 1.50'' with Johnson's wax plate 15 wax or equivalant. 

E-45A (10(77) 
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~;r;r=,: :;.=..;~.~ cab -UDta be properly a~tachecl to tbe cab. 
The correct hardware aUit •• uaed and aaaembled propertJ.··;zr~cjprocedure 
is aa followa: ~ . ..,:.~ ·• -·~ . . . 

-~ . 
1, Insert the 1/2" dia~ter bolt froM the top of the isolater in order 

to position the nut on the bottom·side of the frame ran fl,\nge. 

2. • 

--· ---- ' -----... . 

•• deck atructure with 
c1asa C prevailiD& torque 

•• 
c. .• . -:_ 

e uaed UDder the· .bo 1 t beads :...r.r_ .• , . 

...... _ .. ·-·-·-·----!!-:-----................. =-·-·~- --·, _, ... ., ... .--....... -...,._ . ...._... --,-~: 
; . I • 
-, ~-.. 
·. 

. .... 

IEPOltT DJIOIS 6 c:IW1C!S TO COJU'OIAT£ lliCllm!RIIG . . . 
. --· -··---·---

• • 
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sa -0 

CONVENTIONAL CAB MOUNTING CUSHIONS ARE TO BE INSTALLED IN ACGORDAN::E WITH THE 
FOLLOWING PROCEDURE: .. :t --'-- . 
l. Lubricate mounting cushion and socket with rubbe~ lubricant or water. 

Do NOT ~ grease of any ~! 

2. Insert assembly fixture or driving bolt thru center tube. Driving 
member must not overhang steel tube, or da:nage will result to the rubber. 

3. Apply sufficient .force on the press ram to seat the mounting cushion 
shoulder tightly against supporting ma~ber. 

BOLT o .. STLI~ 

PR£S.S R.AM 

t 
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Approved ~ DOO~ STR!KF.R TEST 
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CHDON 

This document is intended to be a guide for the operation in setting uo his 
welder to insure consistent weld joints. 

The .1\22-25302 baggage door striker assembly consists of a -010 plate and a 
-020 striker. The weld joint is tested as follows: 

1. Assemble -020 striker to a flat -010 plate a shown on the prlnt. 

2. Weld a 2'' X 5/16'' NC capscrew to the -010 plate as shown below. 

3. Clamp the -020 portion of the assembly in a vise as shown below. 

4. Apply a torque wrench to the capscrew and apply 200 in-lbs of torque. 
The weld joint between the -010 and -020 must not fail. If it does fail, 
the welding equipment must be adjusted until 5 parts in a row are tested 
without failure. Only then may the production run continue. 

5. During the oroduction run, this test must be performed after every 50 parts 
to insure the quality of the weld joints. If a failure occurs, the previous 
50 assemblies are subject to failure and must be scrapoed. 

6. The machine operation and his supervisor have the responsibility to carry 
out this test and the test reports are to be given to the Q~ department 
at the conclusion of the production run. 

H 

l.oo 
-D?.o 

E-45A (10/17) 
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CONVENTIONAL 
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TO?.(cE MOcN:ING BOL:S FOR SLEEPE?. BOX AB FOLLOWS: • 

THREAD GRADE TORQUE 
FASTENER SIZE BOLT FT.-LB. REHA.RKS 

HAT'L 
SLEEl't:K BOX HOUNT Use grade C pre-

l/2-20UNF R . vailing torque 
locknuts. Bolts E 

B 100 ± 10 nuts are called 
out in parts book. 

SL.E.E.PL-R. &coX 

' 

1 "' / 
' I p. _.. 

~ --:;--------- ----------- ;-~~ 

_'tlf SE.£. '-"'ART Ae.t)'I/L \ -· .....__ .... 1 ~ 

FRAME. RAIL. 

FOR.WAP.D- F~AME SlA 11?.19~ 
Bl:t ~IQE.: fal:t~Wt-.1-
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REQUIREMENTS. 
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A. PAINTED BUMPERS 

• 
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·'BUMPER PAI>NT REQUIREMENTS 
. 

FREIGHTLINER CORPORATION 
PORTLANO OREGON 

33-21101 . 

t._:-~ . ~ ·. . 

... _. 

~~--:=-:~_:_ . ,. _-.. 
: .· Pa.int the tow pin housing interior the appropriate bumper color :(s){':·.' ' 

B. CHROME OR POLISHED BUNPERS 

Paint the tow pin housing interior with chassis color pa:int. 

C. UNPAINTED ALUMINUM BUMPERS: 

Wash with a solution of Oakite #33 or equivalent after chassis paint, 
to provide a bright finish. 

'J) D. PAINTED ALUMINUM BUMPERS: 

Clean, conversion coat, (chrome phosphate process) and prime as per cab paint 
procedures. Finish paint as per vehicle paint ~hart instructions. 

Form E-
45 

A REPORT ERRORS & CHANGES TO CORPORATE ~GINEER:ING 



Compiled 
F I'D>~~ .. ..:~ SHOP PRACTICE 

33-·21109 
Approved TORQIJING OF SCREH F.I\STENERS 

.. ' ·, 
GENERAL VALUES: See 33-00109. 

t) SPECIFIC VALUES: For the fasteners listed below, use the indicated values: 

p 

FASTENER THREAD UAT'L TORQUE REMARKS 
SIZE GRADE FT/LB 

Bumper mounting 
~-12 UNC 

bolts 
2-3 32-38 Stainless Steel 

Bumper mounting 5/8-11 2-3 70-75 
t-.-h~ UNC 

Stainless Steel 

·~· 

E-45A (10/771 
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WATER TEMPERATURE GAGE SENSING UNIT INSTALLATION 
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SYSTEM)· WORK ·INSTRUCTION ·· K09-S0022-00 I· FOR WATER 
TEMPERATURE GAGE SENSING UNIT INSTALLATION. 
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When a capillary type water temperature gage is to be installed a certain 
amount of care must be o·bserved to ensure proper installation for long, 
.trouble-free operation. 

For best results: 

1. Handle the indicating instrument, capillary tube and bulb with 
care at all times. 

2. Route and secure the capillary tube away from hazards that might 
cause wear or other damage, but B£S through the main cab harness. 

3. Avoid sharp bends -- the tube may not be obstructed, but chance 
of fatigue failure is increased. 

4. Don't pull, twist, or bend the capillary tube where it enters 
the bulb. Damage here is most likely to occur when tightening 
the threaded bushing holding the sensing bulb in its mounting 
hole; proper alignment and seating of parts is essential. 
Avoid over-tightening of parts. 

When an instrument installed in the vehicle isfbund defective, it should 
be: 

1. Removed from the.vehicle carefully, without further damage. 

2. Tagged as defective. 

3. Carefully packed and sent to Quality Control for analysis of 
difficulty, return to vendor, etc. 
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Lubrication 

To meet the conditions of minimal friction, a light coating of 
F 48-02452-000 lubricating grease (one gram per foot) is applied just 

before the core is inserted in the housing. The grease is applied at 
the mouth of the housing and then blown through the housing with a 
blast of compressed air. 

F 

F 

Under no circumstances should the housing be packed with lubricant. 
Drag on the rotating core would be excessive for the length of cable 
usually involved, especially in cold weather. 

Installation 

Good cable installation practice helps assure a minimum of erratic 
motion of the instrument end of the core, and consequent longer life 
for the instrument. It does this by reducing the chance of 
"stick-slip" friction between the core and housing, and the rotational 
vibration of the core due to passing tight bends, pinched or kinked 
housings and bent or frayed ·core, etc. 

CAUTION: 

a. Do not kink cable housing. 
b. The centerline diameter of bends in the cable housing should never 

be less than 12.00 inches and preferably not less than 16.00 
inches. 

c. All clamps must be tight around conduit. (Except at cab pivot.) 
d. Anchor clamps to stable structure - do not attach the housing to 

hose, wiring, other conduits, or bundles. 
e. Route cables away from hot pipes and other hazards. 

A. Routing 

The same general considerations apply to routing of drive cable 
from place to place on the vehicle as apply to routing of flexible 
hose. (Ref. 33-12101). The main considerations are, for 
convenience, briefly recapitulated here: 

1. A 11 cab 1 es must be routed so that routinely serviceable 
components (i.e., fuel filters, fuel water separators, oil 
filters, air cleaners, dip sticks, belt drives) can be readily 
accessed for adjustment or element removal without the need to 
relocate or remove the cables. 

2. Route cables as directly as is practical, using large radius 
bends. Bends should have 8" or more radius preferred with 6" 
radius the minimum allowed. 

ORIGINAL 
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Routing (Continued) 

3. Avoid putting the cable near (or especially, over) sources of F 
intense heat, such asthe engine exhaust system, without the 
use of proper shielding. 

4. Avoid exposing the cable to damage from ice accumulation, from F 
wheel splash, etc. 

5. Keep cables safely clear of places where they may be stepped on. F 

6. Keep cables anchored securely at a safe distance from moving F 
parts. 

7. Torque the instrument end cable nut to 50± 10 in-lbs. F 

7.5 Do not .remove. the protective plastic cap from the speedo or 
tach. head. The cable. ferrule and nut are designed to fit over 
the cap. 

8. Torque the transmission (speedo), engine (tach) and 
intermediate coupling· cable nuts to 100 ± 20 in-lbs. 

COE TACHOMETER, SPEEDOMETER & TACHOGRAPH CABLE ROUTING: 

SPEEPOGRAP~ CARLE 

TACH CABLE SPEEDO CABLF. 

.... , 
I 
I THP.U TOE~OAPD 
\ 

n D! ~I t\1 fll 

F 

F 

) 

) 
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A. Routing (Continued) 

COE TOE BOARD TO INSTRUMENT PANEL ROUTING 

• 
Holes in deck to be positioned per 022-33209-000 
After installation of cables and instrument panels, hand turn shaft 
at opposite (drive) end to ensure free movement (should not exceed 
8 in-ozs) 

CAB DECK TO 'FRAME, VIA CAB PIVOT 
STD. CAB ' 

.. CABU:S MUST PASS' 
~PIVOT BOLT 

0 R 11 G If\!/\ I I I 1\:t\6.--
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A. Routing (Continued) 

CAB DECK TO FRAME, VIA STEERING BOX 

---=--

Support Bracket (Ref,. 
06-09782-000) 

Clamp Cable(s) loose1y 
to the Support Bracket 

. as shown be low 

Transmission Driven 
Speedometer Cable 

ORIGINAL 

) 

F ) 
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A. Routing (Continued) 

'IACHOMJITER 
· DRIVE 
CON:;ECTIO~; 

-· ,, 
\~ 

~----1' --::.==-1' 

-

TACHOMETER DRIVE 
CUMMINS IN-LINE SIX 

CLAMP BELOW 
SHIFTER BRACKET 

ORIGINAL 
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A. Routing (Continued) 

.,..,. . 
I' 

I ! 
. I I 

J I 

-~-~ ... -,.. --:-. 

TACHOMETER DRIVE 
ODE 6V, 8V 

When quick release/limiting valve 
mounts on trunnion crossmeober 
be auTe bose clamp is inseTted 
before valve is bolted into place. 

-------HOSE CLAMP 'l'HRU !IOU IN. 
ENGINE TRUNNION lll!ACKET . 

F 
) 
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A. Routing (Continued) 

CONVENTIONAL CAB WITH ROUTING FOR MECHANICAL SPEEDOMETER, TACHOMETER, 
OR TACHOGRAPH THROUGH THE NOSE SKIN. 

. SECTION B rl(·. TACHOGRAPH/ 
SPEEDDGRAPH 

TO~ENGINE METER ~ ,SPEED~;~~~~r(r~1~~ :/: 
-~.. I ""-"" J 

- -;~ ~ \ \ I I I I It 
-....;~::~-'' '\ 1 I II If -::'r.~ .._!., '-' ,~:r--'1 t 

~~ ,x.;:-- ,>~;;~ il.J. '~ ~- - -:;;;) t:~.: ::·-:J < \\'...::"~ ..Jr.t J ' - ~-1r-. Fl - ~ 
'l'' ------=- h 
l \•_:;:_;f;};-l,,-;;.1 _•--:--l\'~= S;;EDOG;;~H CA.P.LE 

' II..-~- · I ~ ' 
'-'- \ II I . . TACHOGRAPH CABLE 

TACHOMETER 
CABLE 

\ fl I 

\ 
I{ : . ,, ,_ ~, 

. -'--:'.J· ', "'- ,~~.- ' ' 

·.(('~-- TO TRANSMISSION 

SPEEDOMETER 
CABLE 

Holes in nose skin to be positioned per 022-33156-000 and cables 
route per 022-33167-000 
After installation of cables, hand turn shaft at opposite end to 
ensure free movement (should not exceed 8 in-ozs) 

ORIG\~LAL 
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Installation (Continued) 

B. Clamping 

The purposes of clamping are: 

1. To ho 1 d the cable in its, most favorab 1 e operating position. 

2. To keep the cable from damage by its own motion or by motion of 
other parts. 

3. To improve appearance of the installation by keeping a neat and 
orderly arrangement of cables, wiring and fluid lines, 
resulting in simpler more effective maintenance. 

Clamping of instrument drive, cables must be, done with great care in 
order to: 

1. Hold cabl• housing securely (about '.03 inch clamping action) in 
position and 

2. Not damage housing by excessive clamping nor introduction of 
twist, nor abrupt bends 

When different size lines are clamped 
together, make sure that all lines 
are clamped firmly, but none clamped 
so tightly as to cause damage. Some
times a clamp can be bent at installa
tion to improve clamping action. 
(See Figure.) Care in clamping is 
especially necessary with cable 
housings because kinking or flattening 
can seriously reduce life of the drive. 

3. In the COE, cab tilt area clamps must allow cable travel as the 
cab is raised or lowered to prevent cable binding or F 
stretching. Clamps in this area are to act as guides only. 

O DI~Ihl/1 \ 
) I \ l l_) I i '.i !·"-\ --

) 

) 

) 
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ARGO GRAPHS WITH ANGLE DRIVE ADAPTERS 

When using angle drive adapters, the graph head must be modified as follows: 

1. Remove connecting flange. 

2. Discard the felt rings. 

3. Insert the equalizing washer provided with the angle drive. 

4. Fill each tooth space of the angle drive gears with the lubricant 
provided with the drive. 

II-4SA CI0/771 
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( 
t MOTOROLA· TACHOMETER, ALTERNATOR SENSING .r--·-~ ·-
f" 

When adjusting a Motorola Tachometer use a screw driver having a non
conductive (plastic) blade. Any use of an ordinary metal blade screwdriver 
_will interfere with proper calibration of .the .. instrumant. 

The MOtorola tacaometer head needs additional grounding 
operation after being in service for a period of time. 
more on grounding.) The following methods of grounding 

(Wire size si~ is minimum.} 

1. Motorola Tachometer with Motorola Alternator 

to prevent erratic 
(Ref. 33-06102 for 

should be .followed: 

.a. The ground post of the tachol;neter should have a #14 wire 
direct to the alternator case (circuit 112). 

b. A #14 wire should be connected from the ground terminal to the 
mounting bracket stud. Another 114 jUJ!IPer wire should be con
nected from the mounting bracket stud to the voltmeter 
ground terminal. This completes a ground .circuit to the 
nose beam. 

2 •. Motorola Tachometer with Delco 85 Amp Alternator 

The two tachometer terminals should have #14 wires direct to 
the alternator phase taps. There must be no grounding of 
tbese circuits. 

3. Do not use Motorola alternator sensing tachometers with Delco Remy 
, _____ 5.2. amp alternators. 

REPORT ERRORS Al.'ID CHAl:lGES TO ENGINEERI"G DEPT. 
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Plumbing Schematic 

SHOP PRACTICE 
FUEL/WATER SEPARATOR PLUMBING 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

33-22109 

Unless the chassis specification sheet contains instructions to the contrary, 
the fuel water separator is to be plumbed as follows. 

-
I 

'--I--

FUEL TANK STANDARD FILTERS PUMP 

FUEL/HATER SEPARATOR 

. 
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A. GENERAL 
Cab heater systems circulate a portion of the engine coolant throuoh hoses, 
fittings, and a radiating unit ("heater core"). Thus the heater system is a 
branch of the engine cooling system and must meet strict requirements of 
freedom from leakage and, especially, from possible catastrophic loss of 
coolant. 

B. HOSE INSTALLATION 
When installing heater hose observe the following precautions: 

1. Use only good quality, clean, undamaged hose of the proper size and 
length. 

2. Protect from external damage by routing away from hazards of heat, wheel 
splash (water, gravel, ice), human traffic and mavin~ parts of the 
vehicle. (Hoses must be routed at least 4 .00" a1~ay from heat source. If 
that is not oossible a heat shield must be used.) 

3. Secure properly with a sufficient number of rubber cushioned cla~ps. 

4. Provide necessary slack for flexing, extension, etc. 

5. Clamp the hose properly at its end connections so ~hat it cannot pull or 
work free during operation of the vehicle: 

a. Use no sealant between the hose and nipple, and no grease. 

b. Push hose onto nipple as far as necessary for as much contact between 
them as possible. 

c. Place hose clamp carefully in the proper position on the hose (usually 
midway along the length of contact between hose and nipple) and 
tighten to 30 ± 5 in. lbs. of torque. 

6 .. All hoses must be routed so that routinely servicable components (i.e., 
fuel filters, fuel water separators, oil filters, air cleaners, diP 
sticks, belt drivers) can be readily accessed for adjustment or element 
removal without the need to relocate or remove any hoses. 

C. INSTALLATION OF HEATER FITTINGS 
When installing fittings in the heater system, observe the follo~Jing pre
cautions: 

1. Use only specified high quality fittings in good physical condition, 
especially as to mating surfaces such as screq threads, flange faces, etc. 

E-45A (10/77) 
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C. INSTALLATION OF HEATER FITTINGS (continued) 

2. Install fittings correctly, observing conservative practice as to tight
ness. 

3. Choose type and placement of fittings to achieve a minimum of flow 
restriction, economy of number of pieces, ease of installation, and ease 
of servicing and replacement. 

4. On pipe threads use sealant as per ref. 33-00114 especially on fitting 
joints to the core so they need not.be drawn so tightly as to cause 
damage, nor left so loose as to leak. 

5. Adjust fittings to proper direction to relieve the hose of as much strain 
as possible. 

6. Locate the heater shut-off valve on the inlet side of the heater to 
avoid possible damage to the heater core from full output pressure of the 
waterpump (on some engines this may be nearly 30 psi. with a downstream 
valve closed). 

D. INSTALLING THE HEATER IN THE CAB 

Never put any strain on the heater core inlet and outlet fittings. This 
means: 

1. 

2. 

3. 

4. 

E_.5A (10fl7) 

Do not press or stand on top of the housin9 at any time either during or 
after installation. 

l~hile putting the heater in place push only on the fittings next to the 
hose or rubber elbow making the connection. 

After installation is completed avoid any heavy loads on the pipinq, 
fittings, or housing. 

Ref. D22-23606 & 022-23657. 

) 
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REAR CLAMPS 

TEMPORARY SHOP PRACTICE MANUAL 

HEATER HOSE CLAMPING - LH DECK 

FREIGHTLINER CORPORATION 
PORTLAND. OREGON 

23-9528 
HOSE CLAMP 

HEATER HOSE 
(TYP) 

DECK 

23-9130-2 

0--

FOR\4ARD CLAMPS 
(By Step & Heater Elbows) (By Clutch Cross Shaft) 

~ Locate clamps in upper end of slot on 23-9130-2 brkt. 

~. Locate clamps in bottom hole on 23-9130-2 brkt. 

33-22201 

Page 4 
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AIR CONDITIONER, KYSO,ll*. 

FREIGHTLINER 
PORTLAND 1-/.)..-68 Ltr: Revised 

Roof u·nit 
1, Establi1h a suitable location on cab top lor E-20000 Aft Conditio ... 

•nit· (preferaOiy •• nttr to the ,..., cu"afure of cab top •• prac .. 
ticablel and on this locatiOft lay tomp!.ht (Dwg. No. E·IIS34J. Drill 
'""' IJ /32 dia. movnting holes thrv cab top lo cvt large opening 
for air ttantlet chamber. 

Z. ff air conditiotter h.. • rubber ioint seal boot between air con· 
ditionet and calt roof, it Ss necessary to remove all paint from cab '"* arM ihat cam•• lft cefttact with joiftt •••I flan9• (approlifl'la .. ly 
2'* -Mde area around ··it transfer ch•mber opening). Clean contact 
turftce of joint '"' boot aftd cab roof area using cleaner tupplied 
with •it tnd • cfeaft p•int brush. h sure •II surfac" •r• cf .. rt and 

·tree of dust •nd Girt. Cle1nin9 to be Gone fust prior to cementing • 
Usint cement furnithecl in kit, •pply to- joint s .. f boot nanqe. Brvsfl 
Ott ... .,.,., tnd b• sure to co•• fulf surface. Apply .cement aroUnd air 
treMfer ch1mber opening. Bnnh •••nly co .. rin9 approrimately I .. 
or more of cfeanecl turf ace. To mainteift ptopet cement consistency, 
tftht wHh cement ciHftef• rosltlon 411t ctftdttlonet tft place, bt.t;lc 
Uftit •pprowi.Mt.ty l.. •bo•e c•b roof surface to enable ho~nds to 
H- insetted between c•D rciof •nd tit conditioner frame to firmly 
pnn joint seal bOot to c.D roof surface. Work all air pockets from 
odtt joint sui boo+ flen9e~ a. svre flang• is smooth on cab. roof . 
surface. Pr"s dowft finnly. RtmoYe htmpqttty bloch aM IMtaU 
air conditioner ruDb. mounfL 

3. If tir conditioner h•a 1 compression sui rint intfHti of the joint 
IMi boot, install at follows: · 

Air concfiHoner unit should be parallel to •nd • minimum of 
I Y'4"" aQo.e cab. )'oof. Clurt conted surface of seal ring ( al· 
rudy attuhed to •ir conditioner l •nd cab roof with cleaner 
suppliH in kit. It it necnury to remO'Ie paiftt •round 1ir 
fra~ttftt chambet openin9. Spre•d • thift film of cement around 
openirt9 in C4b roof •nd on bottom surface of seal ring. Due 
fo the ,ast drying sol•ent· ~~ted in thia •dhesi•e, the· two Wf• 

'"c" can he bonded •t room temperature within 5 minutes alter 
application. Howe¥er, for best results at room fentperetute. a 
20 minute delay is recommendetl. As soon .u bo~tding has been 
completed, tightett all four mouftfing sctewt from inside of cab 
fo .4 foot pounds torque. or unfif comptessiort rirtt it comprsued' 
1/4" to l/lu. The weight of tit conditioner •nd tighf.ninCJ 
of mouftfing ti"olts will pro~ide sufficient pmsurtt on- seal rirtg 
~ J".S!!!!._~-P~•nent. _seal • 

4. Cl.oote •ny suitable manqement ot t..-'intJ cab fop unit, usinq 
l'ltef11riaf furnished pw tccomp•nying I ill of· Materio~l I itludtated, 
in pari, on Fig. 1

'},/', "I" ancl "C". It is td•is•ble fo, rneintain 1 
minimum of clet~ra•u:e between u& fop and b•s• of una , tO minimize 
fo,..hee¥iness. 

S. t ... ling of wnit it accomplish.O by "stadin9" • numbet ol wasflers 
{-4 mu.J -. ffem No-. S • on each mounting screw •nd rotatintl these 
walters' M such • mannet as to ptO'Iid• •- horizotal moun+in9 surfac• 
•t the top I• • "'" contact on b••• of \lrtif. If truck roof ft r ... 1 • 
flat woshen wiD be prooia'"' ,.thor the• the wecl9o type (See . iL 
Judrttionl. A cOffedion ol 200 rMrimum of caO fop slope can b. 
obtain'"' by uting 4 wedge typo woohen (or 100 with two wesnorsl 
M Hcfl SC,..,. 

6. h/O,e p.,m•n.ntfy mountin9 unit "ln plac•, •tJpiy • Hft-httdeninq 
IHier (Perm•+•• No. 2 or equ•IJ •f iuncilon of cab top and tcrtft 
(Set R9. "A"l to pr..,ent seep~u;• of wat•t in+o ub • 

7. If cab Pool claes 110t provide adequefe support for •it cortdaiOtter 
It ""'" be roiolorcoa (eithtr Inside or oultidol. Steel sfrips '''""ri 
I /1'' fflick by 2'12.. to -410 ·wide is 1ulficient. How..er, cntom .. lt9i-o 

· ~Met.d roof ,.inforcinq lift: for most trvd ma~et af9 Ptit.bie fflHft 
file foe....,. Foil- lntltuc!loM loclucloa wilh Ill • 

FLAT 

WASHERS 
J 

'-m~ -<' . ' . . i 

CORPORATION Page 1 
OREGON 

Drive Belt 
)t. is essentia( that_ belts be 
installed on the drive without 
.forcing. The textile fiber cords. 
in the present day V•Belts· have low 
stretch characteristics, When a 
bolt is forced onto a drive by using 
a screwdriver, or cranking, or other 
means, the cords are almost certain 
to be injured. The damage is 
encountered when only one or two of 
the cords on one side of a bolt are 
fractured during installation; for 
often, to outward appearance, the 
belt is still intact and sound. When 
i.t is put in service, it sometimes · 
will run for a few hours after which 
the injured cords fail completely 
and the unbalanced belt turns over 
in the groove and tears itself to 
pieces, or falls off the belt train. 
When a belt fails in the first few 

. hours or days of operation, it is 
obvious that it was injured during 
installation. Overtightening of 
belts by use of crowbars, etc., will 
also cause clutch and compressor 
bearing failure. Several companies 
are now marketing practical truck 
belt tension gages. One company 
that_has an acceptable gage is 
Burroughs Tool & Equipment Corp., 
2429 N, Burdick St, Kalamazoo, Mich. 

11.;, Part No. 
I' 11-1~687...0 
2-· S.ll52o!-12 
3" 11-19577 
• 8-1.616 

BILL OF MATERIAL 
No. lteq. Detcri,tion , 

' 4 1/1·24 H.F.X. 21!. Hn., Cap ScNw i . 

4 3/1 S.AE. Flat Watlter · 
t Spacor Wnltor 
4 Oll.s.t Woshor 

. .. .. 
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SHOP PRACTICE !3-22202 

VIEW FROM INSIDE AIR 
TRANSFER CHAMBER 
LOOKING OUTBOARD 
AND AFT-L.H. SlOE 

1. c.t oponlng lo roof and h .. clt.n.,., utlng tomplolo E-18536 
Included wifh air conditioner unit. Mount air conditioner on roof 
sec•r•iy •• sitOWtt tft Installation h~~tfnrcfion Su9gesfions on P•t• 7. 

2.. Looun Item 4 Fotenets and lower ait' transfer chambllt' until the 
fop ed9e of the rectenCJular operting In rear of cherftbet ls le•tl 
with headlin•r. Reti9ftt•tt fastera•n I.CIIttly. Nof•t &ercis• 
caufiOft in lowering· cltambor to. eliminate nece11ity of ha•ing to 
push unit buk up Info po.iffon, 11 this pr•••nfs some difficulty 
duo to tight lit ol boot. 

3. Ulin9 shup knife Of' reaor btacle, trim Item 3 !tubber Boot even 
with h"dlifter. . 

4. Notch headliner for wiring and insert •lecfric::al wlr.s throu9h 
this notch ·•nd hole in rear of air tramfet chtmber. Insert ter
minals In Item I Connector at shown in aoiliery •ieW' •bove. 
Care thaulcl· be taien to insure that Jndictfed wire color coding 
relationthip ft maintained ·when wir" are inserted in connector. 
Plug Item I Into ltlm 1 C.nn..,lot ond hlci lo chooftOI todloo 
of cMmOot II lllutfTofeci. 

• On tilt cab installations always route 

freon hoses to the pivot point of the cab and 

from this point to the compressor. This pro

cedure will eliminate tearing of hose, break· 

ing of service valves and deteriation of hose 

. from lying on hot spots of the-engine. 
A Fasten hoses per sketch on next page. 

S. M .. sure And cut Item S lnsul.tion to fif a!•intt m•+•l di•iclet' 
wall ••posed ~fttr ch.tmbef' h.. been lowered in potition.. ln• 
sul•tion has • preisure sensifiYe baclin«J,; lnJfell on m•f•l turl•c• 
co.,.ring the ellposed ar•• from top of the plastic cn.mbet di
•ider to uncl•nide of drip P•n in unit. Failur• to ind•il thi1 
insulating m•teri.l will c.u.. conGtntH wafer to clrip iafo th:e 
... b. 

6. Slide Item a Trim Flange up snugly •q•lnst headliner ancl fnd•U 
Item 7 CUps in holes provided to support trim fla~~ge. 

.ROUTING 
of 

fREON 
HOSE 



A 

~···· 

SHOP PRACTICE 
AIR CONDITIONER, KYSOR 33-22202 
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FASTENING OF FREON HOSE 

Hoses must be separated as shown to avoid chafing and reduce heat transfer. -:-·. . 

ROOF MOUNTE.O AIR
CON'OITJCNE.R OJ;i' CONOE.NSE.R 

SEE DE. TAIL A 

CI..AMPS TO 6f. ..IMP- ;.. i 
I J TYFE 1-c (LOOP cuSH\ON'e:01 · 

f 
q· I r l 

' .L::-. ... .. ::.:.::, I 
' 

DETAIL A 

CLAMPING TYPICAL. FOR 
ENTIRE. SYSTEM 

.~ -- ------·-.., _,_..~" .. .,...,....,..T'\'f .... 
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FOBCED COLD AIR SYSTEM 
FOR SLEEPER CAB 

l. Cab Roof 
2. Curta in Bow 
3. Cab Liner 
4. Elbow 
5. Sleeper Duct 

Assy (FL A22·11311) 
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Con'trol of Excessive Air Condi1:ione.r Moisture 

'A. Excessive moistu~e occuring in truck cab is caused by one or more 

. of the following: 

I. IMPROPER OPERATION OF AIR CONDITIONER. 

Oper11ting with windows, doors, or vents open, allow• 
ing excessive outside ambient air to enter truck.c:eb.~~~lilllilill 
This causes: l'l 
(I~ Continuous water flowing from evaporator 
(2J &cessive icing of evaporator core 
(3l l!.tcessive compressor wear 

2. DRAIN HOSE IMPROPERLY LOCATED. 
a, Drain. hose should not be located in high pressur• 

area in respect to evaporator core. 
b. Drain hose should be cut off above any possible high 

pressure area at a 45 degree angle, with opening 
facing rear of vehicle. This will cause a venturi action, 
pulling excessive water from the evaporator area. 

3. MOISTURE FROM OUTSIDE SOURCES. 
a. Air conditioner to cab-roof. seal must ba impervious 

tO' water and air leaks. . · · 
b. Moist outside ambient air will condense on air inlet 

duct, causing air conditioner to drip water. 
e. .Rain also c:en enter c:eb· from same source. 

B. PROPER OPERATION OF KYSOR.AIR CONDITIONER. 
a. · Adjust cold control knob "A" to normal position. 
b. Close. all windows and vents. 
c. Operate engine at minimum of I 000 rpm. 
d. Tum switch "B" to high speed; 
e. After cab has cooled to desired temperature . turn 

switch "B" to medium or low speed. · 
f. Should the cab continue to cool beyond the com· 

fort zone, adjust cold control "A" to warmer posi
tion. 

g. When operating in low humidity area (desert areaj 
follow instructions same as above but with "cold' 
control on full cold. If the evaporator core has a 
tendency to form ice or loss of cooling. is evident, 
return to normal position. 

ON Tll.T CAB INSTALLATIONS. 
When air conditioner has been oreratirig, and it is 
necessary to tilt cab, water wil enter cab from 

· evaporator core when cab is tilted. 
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Evacuating Air Conditioner 

Moisture in the air conditioning system is the cause of 
more air conditioning failures than all other causes com
bined. Water vapor and relative humidity cause moisture; 
and problems arising from this condition are confusing 
and generally misunderstood. Even one drop of water in 
the system is in excess of the maximum permissible a
mount. One drop of water, and a monster is created. 

Moisture enters the air conditioning system easily, and 
is difficult to eliminate. Moisture is picked up by the re
frigerant in a fine mist, forming ice crystals at the point 
of expansion {the ·expansion valve). The ice crystals will 
retard or stop the flow of the refrigerant, causing partial 
cooling or no cooling at all. When the expansion valve 
warms up· due to stoppage of refrigerant, the ice will 
melt; and the refrigerant will start again until the mois
ture returns to the expansion valve. 

Moisture can also cause corrosion. The effects of cor
rosion a're not apparent until real damage has been done. 
Moisture .itself will cause rust. Water and Refrigerant 12 
will form hydrochloric acids. Hydrochloric acid plus heat 
substantially increases the rate of corrosion. 

Refrigerant oil is an exception to the rule· "Oil and 
water do not mix." Refrigerant oil has an affinity for 
moisture; and if left in an open compressor or uncapped 
can, becomes sludged. Sludging significantly reduces the 
lubricating ability of the oil, as.well as plugging up fine 
strainers, expansion valves and tube.s 

Do nat add alcohol to the system to prevent freexo
up. The desiccant in the dryer prefers alcohol to water 
and will discharge moisture to absorb alcohol. 
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Evacuating The System With a·vacuum Pump 

Prior to evacuating the system be certain that it does 
not contain any Freon. Connect the Service gauges to 
the Service valves on top of the compressor as illustra
ted, but do not connect Service gauge manifold's Service 
hose to the vacuum pump. Close bqth valves on the 
Service gauge manifold. Using a ratehet wrench, open 
both Service valves on the compressor by· screwing the 
square stem on the back of each valve IN two or three 
turns. Whatever pressure is in the system is now in your 
sorvice lines as well, so when you open one or both of 
the valves on the gauge manifold, the Freon will bo dis
charged from the hose in the center of the manifold. 
00 NOT DISCHARGE TOO FAST because the Freon 
must be given time to separate from the oil in the system 
or the oil will be carried out along with it and the com· 
pressor will have to be refilled again. When the system is 
empty, connect the center hose to the vacuum pump a; 
illusfrated. Now start the vacuum pump. (Note: it is. not 

necessary to close the Discharge valve, as illustrated, at 
this point. It is merely a precautionary measure in case 
you intend to charge the Freon into the system in a 
GASEOUS STATE, rather than a LIQUID STATE.) As 
soon as the pump is started, the vacuum gauge should 
begin to drop and after 3 or 4 minutes your gauge 
should be indicating 25 to 28 inches of vacuum. If this 
is nolo happening check all of the connections, making sure 
that they are tight. Allo.w the vacuum pump to operate 
for. about 7 or 8 minutes, then close both valves tightly 
on the Service. gauge manifold and turn off the pump. 
Observe. the reading on the vacuum· gaug" closely and 
note its· exact amount. If after a period of 10 minutes 
you have the SAME READING on the gauge, you may 
be reasonably sure .that the system has no leaks in it. 
Re-open the valves on the Service gauge manifold and 
turn the vacuum pump on and let it run for •t least ONE 
HOUR. 

.; . ~ · . 

. i 
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CHARGING SYSTEM WITH FREON IN GASEOUS STATE 

After connecting service gauge manifold to and repeat operation. After system is charged 
compressor service ports D and E as illustrated, with 3 lbs. of Freon, close suction side of valve 
close both valves on Service gauge manifold, A of Service gauge manifold, disconnect Freon can 
and B. Connect Freon can to service line. Open and open service valve on top of compressor by 
suction si::Je valve of servic~ ga}lge. manifold and turning stem in part way. This will now enable 
start eng~ne and run fast 1dle. Be sure that the you to get a reading from both gauges while 
Freon can is held UPRIGHT at all times to pre· the air conditioner is in operation. To disconnect 
vent liquid Freon from entering the compressor. Service gauge manifold turn stems on compres· 
When can· is empty. dose suction ·v.alve, A on sor's service valves all the ·way out and discon· 
Service gauge manifold, disconnect Freon can nect service· hoses, 
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SUCTION 

VALVE CLOSED 

® 

·. 

0/SCI-IARGG Vtu..f/E' ()P.E'/11 

® 

Charge liquid 

~nlij-o 

Eng h-ue 
Sys1Gm W~g~e 
Ss. tlU!iH1h'~g. 

Compressor 

• 

· CHARGING SYSTgM WITH LIQUID FREON . 

Wher. the system has been evacuated close both 
valves on the Service gauge l"(lanifold, A and B. 
Disconnect the vacuum pump and adjust com· 
pre~or's service valve's stems as illustrated. Con· 
nect Freon can, (in the same manner as the gas 
charging example), then INVERT the can and 
open the discharge side valve of the gauge mani· 
fold. This method can sometimes be rather slow 

without a complete • charging stand and if it does 1 

not seem to be progressing rapidly enough; 
charging may be completed by putting the Freon 
in as a gas by adjusting the Service gauge mani· 
folds valves and the compressors service, D and 
E valves to the gas charging position and starting 
the truck's engine. . 
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FREON LINES 
1. Material: Use only refrigeration type flex hose as specified. 

2. Assembly: Use refrigeration oil (not motor oil or grease) to assemble 
fittings on refrigerant lines. 
To exclude dirt and prevent entry of ~ist air into the system, 
it is imperative to keep lines capped at all times until installed. 

3. Clamping: Follow general principles outlined in 33-12101 and especially 
subtopic #8 "Clamps". 

4. Routing: Freon hoses must be routed from roof unit to compressor as shown. 
(see figure.) All freon lines must be routed 

so that routinely servicable components (i.e., fuel 1 

filters, fuel water separators, oil filters, air 
cleaners, dip sticks, belt drives) can 
be readily accessed for 
adjustment or element 
removal without 
the need to re
locate or remove 
any lines. Route such 
that lines are not 
close to any hot spots 
such as turbochargers, 
exhaust manifolds or 
exhaust piping • 

. a:.qA 1101771 REPORT ALL ERRORS AND CHANGES TO ENGINEERING DEPT. 
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SHOP PRACTICE 
AIR CONDITIONER, KYSOR 33-22202 
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When undertaking to install this air conditioner adhere closely to instruc
tions in literature provided in kits, especially regarding: 

l. Slope of roof-mounted unit (for proper drain). 

2. Drain hose routing, length and cutting. 

3. Any other information pertinent to proper installation. 

Form E-45 A REPORT ERRORS AND CH&'!GES TO CORPORATE ENGINEERING 

' 
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1. All lines must be free of burrs and foreign matter. 

33-22203 

Page 1 

C: 2. When routing lines, avoid oil traps or dips by pitching all hoses toward 

EAC-828 

the bearings. All lines must be routed so that routinely serviceable 
components (i.e., fuel filters, fuel water separators, oil filters, air 
cleaners, dip sticks, belt drives) can be readily accessed for adjustment 
or element removal without the need to relocate or remove any lines. 

3. Anchor oil hoses securely to vehicle so that no rubbing or chaffing can 
occur. 

4. Normal Fitting Usage: 
a. Slotted fittings in all brake cams (slots pointed toward lower or 

rear quadrant). -
b. -2 fittings (stamped on side of fitting) on all kingpin points. 
c. -1 fittings at r.emainder of vehicle points. 
d. -3 fittings at suspension cross shaft bushing. 

5. Hoses for -2 fittings must come off bottom outlets of the manifold block. 
6. Front spring pin lines must come off the lowest outlets in the manifold 

block. 
7. Lines to brake cams must be connected at a point above the lowest point of 

the manifo 1 d b 1 ock. --
8. Manual shut-off valve (for I.C.C. testing) must be installed for operation 

within the cab. When remote mounting of lubricator is requested, valve must 
be cab-mounted. 

9. Cab mounting of lubricator is preferred so that the ambient temperatures 
during operation will be between 50° and 100° F. When deviation in 
lubricator location is necessary, approval must be obtained from Engineerng. 

10. Mounting of lubricator on tilt or COE cabs requires the lubricator to be 
positioned so that mist outlet line points upward when cab is in tilted 
or open position. 

11. Lubricator gage and sight glass should be located where easily visible. 
12. Install operating decal at dash area. 
13. All bearings and bushings must be flushed with oil (SAE #10) prior to 

14. 

installation of the Oil Mist System. · 
Flush brake cam bearings with just two shots of oil from a hand gun to 
avoid flooding. 
Install two quarts of oil in unit. Oil Specification: Use non-detergent 
oil, SAE #10 or 30 API Classified MM Series, ·as climatic conditions dictate. 
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UTBRICATION, OIL MIST SYSTEM 
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,, 
. ~ '' . . . . 

I 

..,.,.Ln REGULATOR 

•' ~LEEVE .. CD 
. . 

ttt--'. LOCK NUT@ 

AIR SUPPLY 
FROM 

. .. 

. : . ~ . ·,. . .. '' -.. . . . . .... CAB CONSTANT ...... 

: 
-·: 

CHECK ..OUT PROCEDURE 

l. 

. I lAIR JUNCT!Oli "BLOCK 

·' 
~----"f!'J·--""""'~fl--o:JL RESERVOnt .. 

- to be done after vehicle's air reaches maximum· pressure: 
(See figure) 

l. Adjust air pressure (1)· to indicate maximum 10 pai, and secure .locknut (2). 

2, Set all lubricators at 10 psi.· 

.3. Using the dash air gage, check that the pressure protection valve in air 
supply line, required to protect brake air supply, is-adjusted to shut 
off the system on descending air pressure at·75 to 95 psi (pre-set at 
factory; readjust only if necessary). 

4 •. Check oil level in resevoir (see Item n· in: "Installation" checklist 
· on 22203 Page l. ., · · · , . :; ·;·' ·· 

.... . < :.' . •. . ,; : 
; :~~---~- .. _ ~: . :_:. ·; 

l •. ~-: ' . 
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A. 

lJ. 12 ALliMINUM 
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~racket 

c. 

D. 

PRACTICE 
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1:. · .. STEEL 
.:UMlER 
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E. 

F. 
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2, Unity R"ad Lamp Installations en Front Bumper · 

A. 

10.12 
ALUMINUM 
"3UMPER '---=. r=-----l 

. J. 

~ ,A 
' 

. 

c. 

D • 

E. 

3.50 STEEL 
AND ALiJMINIJM 

...._.~UMP~ ER r----' 

F. 
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3. Road Light Spacing 
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Page 3 

Road lights mounted under the bumper are to be spaced 54.50" apart unless 
denoted other.1ise on the chassis specification sheet. 
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AIR HORN AND VALVE MOUNTING 

Issued 
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1. Air horns are to be mounted through the roof using standard hex nuts and cap 
screws with plastic caps placed over the exposed ends of the capscrews on the 
rearmost mounting pedestals. 

2. Plastic caps are to be installed before any sealing compound is applied. 

B 3. The horn valve is mounted to the lintel by drilling 2 13/64" diameter holes 
and securing with l/4 X 20'' self tapping screws. 

E ... SA (10/77) 
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TIEFER TO IMIS· · (INTEGRA TED MANUFACTURING INFORMATION 
SYSTEM)· WORK·· INSTRUCTION ·· K09-S0022-005 FOR· WATER 
FILTER INSTALATIONPROCEDURE. 
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1. GENERAL 

The water filter unit is more than just a simple filter. 
It is more accurately termed a "cooling system condi
tioner" or "corrosion resistor", because the more 
effective type: 

A. Filter out dirt, scale, sludge, and other 
foreign matter. 

B. Prevent precipitation of scale and sludge 
even on "hot spots", and 

C. Counteract corrosion of metal parts by 

(1) Adjustment of acidity by a buffering 
agent 

(2) Reduction of chemical activity by a 
combination of inhibitors that form 
and maintain a thin protective coat
ing (which also helps control elec
trolytic activity) 

(3) Control of electrolysis by a sacri
ficial anode of active metal, such 
as magnesium, in the "sock" type 
filters. 

2. THE FILTER UNIT 

The filter unit consists of: 
A. A. metal:filter head:that has 

· both an inlet line and outlet line open
ing. 

B. A sp~n-on type~eplaceable filter ele
ment containing chemical additives. 
(1) When installing the element, hand 

tighten an additional 1/2 turn after 
gasket contacts base surface. 

(2) Caution: Filter element must comply 
with compatability listing between 
engine manufacturers, water filter 
elements, and cooling system inhib
itors and/or anti-freeze per 
33-00122. 

3. GROUNDING Replaceable 
Filter Element 

Since protective action depends on forming an 
electrical circuit with the parts it protects, 
by means of a metal path to the part(s) and 
return through the coolant, proper function
ing of the filter device depends largely upon 
adequately grounding its metal case to the 
engine. 

Filter 
Head 

33-22207 

Page 1 

Mounting 
Bracket 

A. When the filter is engine mounted, moderate care will usually ensure 
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.3. GROUNDING (Continued) 

proper metal-to-metal contact, if paint or other insulating sub
stances are absent from the mounting faces. 

B. When the filter is frame mounted, one terminal of a #6 ground wire 
must make good contact on a paint-and-primer-free metal surface 
under one of the filter mounting bolts with the other terminal 
similaFlY grounded to the engine block. Not required with spin on 
type f1l ters. 

4. INLET LINES 

Inlet lines must be 5/8" inside diameter heate.r type or 116 wire-braid hose, 
(unrestricted). Attach to a point on the pressure side of the water pump 
and keep to a minimum length, usually 18 inches. 

5. OUTLET LINES. 

6. 

7. 

Outlet lines must be 5/8" inside diameter heater type of 116 wire-braid hose, 
(unrestricted). Attach to a point on the low pressure or "suction" side 
of the water pump andmay·:ba as long as necessary. 

SHUT-OFF VALVES 

A shutoff valve-.JD.ust be installed in both the inlet and outlet line at the 
engine to allow coolant flow to the filter to be shut off for servicing 
the filter. element. 

CHECKING THE INSTALLATION 

A. Recheck all connections for tightness and make sure valves are open. 

B. If the installation is properly made, the filter casing and hose lines 
will become increasingly warmer as the coolant temperature rises. 

C. If a Flow & Condition Indicator has been installed in the inlet line, 
check to see that the initial water flow is towards the Filter. 

D. Start engine and allow to idle for about ten minutes. 

\ E. Accelerate engine and check all connections for leaks and air locks. 
If there are air locks, bleed air out of filter and hose assembly by 
disconnecting the filter outlet line (only momentarily until the 

'· . . coolant escapes) at the engine side. ., 

F. CAUTION: Filter must not be connected in series with any other 
device (see 4. & 5. above); especially, must be in parallel with air 
compressor cooling system. 

G. All hoses must be routed so that routinely serviceable compon~nts (i.e., 
fuel filters, fuel water separators, oil filters, air cleaners, dip 
sticks, belt drives) can be readily accessed for adjustment or element 
removal without the need to relocate or remove any hoses. 
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8. SELECTION OF POT TYPE REPLACEMENT FILTER ELEMENT: 

A. For use with all types (brands) of Ethylene Glycol Antifreeze. 
(DO NOT USE WITH WATER ONLY) 

PAF Element - Perry Filter Division 
R.M. Hollingshead Corp. 
Camden·, New Jersey 

B. For use with plain water, with all non-permanent antifreezes, and with 
compatible permanent antifreezes: 

CHROMATE Element - Perry Filter Division 
R.M. Hollingshead Corp. 
Camden, New Jersey 

9. SELECTION & INSTALLATION OF SPIN-QN TYPE FILTE!<. ELE)-!ENT 

A. Table of Options: 

riLTER ELEMENT SYSTEM MANUFACTURER'S NUMBER ENGINE * 
TYPE CAPACITY FLEET GUARD PERRY 

Borate All WF lOll S-330 DDE 

Up to \VF 1010 S-320 em~ 

Chromate 20 "al. 
Up to 

30 gal. WF.l012 -- CUM 

*Use only with engines listed in this column. 
FILTER 

B. >~en replacing a Fleetguard element with a Perry ~/""'' element, it is not necessary to change the filter 
head, just replace the filter element. 

" Installation: Install new element, when gasket V• 
~ . . . 

contacts base surface, turn an additional one-half a"? V I""SPJN·ON turn. (Tighten by hand only) Mechanical tighten-
ing may distort or crack filter head. ELEME.'IT 

D. Water filter comes installed and plumbed on 
Cummins engines. For plumbing and inst. on 
DDE engines see N22-l3520. Also note Page 2, "-
Section 4.through 7 of Shop Practice Manual 
water filter inst. 
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Fig. 1 

EXPLODED VIEH OF AIR COl\"DITIONER 

1 Fan Housing 
2 Resistor 
3 Blower Motor 
4 ··Fan Wheel 
S Thermostatic Control 
6 Blower Motor Switch 
7 Drip Pan 

DESCRIPTION 

8 Thermostatic Control Sensing Tube 
·9 Thermostatic Expansion Valve 

10 Suction Throttling Valve 
ll Thermal llulb 
12 Evaporator Core 
13 Evaporator Frame 

1. · The air conditioner is a manually controlled vapor-compression syste::. l:itl: 
freon 12 as the working fluid. The Freightliner Model 420A air conditioner 
has 0-ring seals and metal-to-metal shoulder surface contact •. The drain 
hose attaches to the drain plug in the evaporator cover assembly. 

(Continued) 

(Ref.) For Air Conditioner Kit Assy. (Freigbtliner Mod 420A) See 33-22222. 

Form E-45 A REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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v 
~ Evaporator Gage Port 

Evaporator Gage Port 

A. 

1. 
coil 
used 

Fi;;. 2 Fi~. 3 

,c•>•<oLJ.n~ valve (S.T.V.) in the eva~orator 
throttling suction valves (S.T.V.) are 

availabilty. 

a. shown in fig. 2 has two ports, one is used for 
test gage connection and one. is used for the equalizing 

line. The. evaporator test gage port is used when testinc eva~orator 
pressure, otherwise this port is not used and is protected td th a 
plastic cap. 

b. The Frigidaire S.T.~. val.a ahown in fig. ·3 has three ports. The 
evaporator gage port is -aed for evaporator pressure testing as d~ 
scribed in (a). The oil bl~d ,.tt is uot used, and must be sealed 
with 22-14966-000 seal under the cap. 

c. The equalizer line port ia conn,ct~ to the tube from the thermostatic 
expansion valve, aae fig. 1 an4 6. 

The valve is to be replaced if it malfuactions Refer to 33-22222 under 
section "SUCTION THROTTLING VALVE INSTALLATION AND TESTING". 

B. UNIT LOCATION 

Locate the cooler unit internally on the cab ceiling ~ing diagrar~ D22-17216 
& D22-14619. 

Form E-
45 
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c. PRE-INSTALLATION COOLER CHECK - - ;--~~ S-k\1 

D. 

. ~. ·--- ·-- -·+--
1. Make a pre-installation Jupeerton -pf-~e -un1t,--,:h~~ng--rhe 'following 

points especially. - ---' - --" ---·--
. --..J •. J ·--------1---:------

• .i . 1 -------- -- •. -- --

a. ·No visible damage nor bent _place!!· on :c:l!e un:i~ -v~rklng :parts, mountings 
or housings. ' 

- ... . . . . . J ~ - . 

b. 'The fan motor runs propnly ·and ~e \lower weela turn· freely and 

c. 

d. 

a. 

truly in their housi118s ~ _______ , _____ _ 
-·· -·------· 

rta clean and free 
"ght even partly 

b. piping, e~., which will not be readily accessible after 
routed, protect~d and secured in place. 

c. All connecting piping is throughly clean and free of any dirt or 
1DOisture. --- -- -- -- ------ ----------

E. EVAPORATOR INSTALLATION IN CEILING LOCATION 

1. WARNING: Care should be taken to prevent refrigerant from contacting the 
skin or eyes because liquid refrigerant-12, at normal atmospheric pressure 
and temperature~ evaporates and will tend to freeze anything thst it eon· 
tacts. Goggles and gloves should be worn while caarging or discharging 
the system. 

a. Apply refrigeration oil to 0-rings, and threads &t the fittings. 

" b. Remove plugs from hoses. CODnect refricerant hoaes to thermostatic 
expansion valv~ and auction throttling valve. :carefully align 
fittings to avoid cutting the o-rings. Uae ~o Wrenches when tighten
ing fittings to prevent twisting~£ tubiug. ti&hten connections to 
the. torque value aiven in Table 1 UDder "SPECIFICATIONS" in this sec
tion. Vrap the IS freon fitting with black insulation tape 
(Ref. 4e-o2la9) to pt'everit "weat1ng ... 

E·45 A 
REPORT ERRORS & CHANGES TO CORPORATE ENGINEElUN(; 



ompiled RLK SHOP PRACTICE 
CAB AIR CONDITIONER INSTALLATION 

roved TRAUB YREIGHTLINER MOD 420A 33-22208 

Issued 11-6-72 
Chg FREIGHTLINER CORPORATION 

Revised f.t, -I"/, -7 Ltr D PORTLAND OREGON Page 4 

E. 

Form E·45 A 

l,.__ 23-9687-100 Carriage Bolt 

23-9961-25 Speed Nut 

23-9426-201 Washer 

23-1034D-125 Nut 

.~ 

c. 

d. 

valve bose and thermostatic expansior 

(1) Drop carriage bolt through a lot ·1n cooler roof bow. 

(2) Thread on flat speed nut by hand to prevent carriage bolt fro~ 
backing up against roof skin. 

(3) Push evaporator frame assembly up to b~1s with eapscrew extended 
through frame alots. Push the evaporator assembly forward until 
the evaporator defroster fan bracket portion of the fraoe contacts 
the air plen\ll!l. 

(4) Add fender washer, lockwasher and nut. Tighten the lock nut tc 6 
ft-lbs. 

f. Connect the electrical wires using the Virlllg diasram under "SPECIFIC.t
TIONS". Check that the resiirtor coil ori the "Switch is fully in the 
air strelll!l. 

g. Connect drain hose to cover assembly. The drain bose t:tust slope do,,"f'.
ward in an even arc for its full length. Be sure the end under the 
deck is open and cut off at a 45• angle with the longer portion toward 
the front for scavenging effect. 

REPORT ERRORS & CHANGES TO CORPORATE EN:;INEERING 



Form 

cB 
~ 
~ ... 
~ 
1>-l 

"' ... 
j;j 
"' .... 
:> 
"' "' 

ompiled RLK SHOJ' PRACTICE 

TRAUB CAB AIR CONDITIONER INSTALLATION 
A roved FREIGIITLINER llOD 420A 

33-22208 

Issued 11-6~72 
hg CORPORATION 

Revised Cj-!Dl Ltr t, FREIGHTLINER 
PORTLAND OREGON Pare s 

r I"' See Fig. 4 • 

Fig. 5 

E. EVAPORATOR INSTALLATION IN CEILING LOCATION (Continued) 

h. Be sure that the foam seals and surge baffle ( A in Fig. 5) are securl 
~ey glued in place. (Ref. A22-14607) 

i. Evacuate, charge, and leak test the system using the procedures given 
under "EVACUATING, CHARGING, AND LEAK TESTING" 33-22227 • 

j. After the syste~ has been evacuated, charged, and leak tested, install 
the evaporator cover • 

k. !e sure freon line installation conforms with clamping and routing 
instructions of 33-22215 • 

E·45 A 
REPOP.T ER~ORS & CHANGES TO COP~ORATE ENGINEERING 
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F. CONDENSER COIL INSTALLATION 

1. Remove the plug from the reee1ver-dr1eT "11ne, apply Tefr1gera.nt oil to se.o 
surfaces, 0-rings and threads. <:onnect reeeiver-drier 1i:ne to condenser 
coil. Tighten the connection to the ~orque value given in Table 1 under 
"SPECIFICATIONS" 

2. Remove plug from the compreasor line, apply refrigerant oil to seal surfac 
surfaces, 0-rings and tbreads •.. "Connect compressor line to condenser coil. 
Tighten the connection to the torque value giver in Table 1 under 
"SPECIFICATIONS". 

G. RECEIVER DRIER INSTALLATION 

1. Position the receiver-drier in 

2. 

Leaving the reciever 
have to be replaced; 

Tighten U
not remove protection caps 

connect to the syste~. 
malfunction, and it will 

line. 
to 

H. SPECIFICA. 

1. 

O.D. OF *TORQUE FOR *TORQUE FOR ALUM 
METAL TUBE, STEEL TUBES OR COPPER TUBES 

INCHES FT-LB 'FT-LB 

1/4 10 - 15 5 - 7 
3/8 30 - 35 11- 13 
1/2 30 - 35 15 - 20 
5/8 30- 35 21 - 27 
3/4 30 - 35 28 - 33 

*When tightening fittings, always use the torque reading for the 
softer metal when unlike metals are used. 

For proper sealing, all refrigerant lines should be tightened as shown fn 
table 1. These torque values need only be checked on an audit basis. 

Form E•45 A 
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CLA~P 

(23-9528-50) VIHI B 

CLAMP 
(23-9528-50) 

BRACKET 
(23-9130-1) 

Page 6.1 

DO NOT PULL 
TIG>iT* 

NOTE: ROUTE CONDENSER !~LET 
(OR COMPRESSOR DISCHARGE) 
LINE UNDER LIP OF LEFT 
HAND RADIATOR SIDE 
CHANNEL AND SECURE TO TH 
SIDE CHANNEL WITH CLAMP 
AND BRACKET AS SHOWN. 

* PULLING OF THE HOSES BEFORE 
SECURING CAN DAMAGE THE 
CONDENSER FITTINGS. 
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RADIATOR MOUNTED CONDENSER LINE ROUTINGS, CONVENTIONAL: CO~~PRESSOP 
DISCHARGE 

TO 
RECEIVER 
DRIER 

0 0 

0 0 

VIE\-.' "A" 

23-9528-50 
CLAMP 

E"'5A (10/17) 

~~flOSE 

LEFT SIDE 

DO NOT PULL 
TIGHT 0 

1. Route condenser inlet 
{compressor discharge) line 
to the radiator side channel 
or mta. bracket and secure 
with Freon hoses - slack. 

~Pulling the Freon hoses 
before securing can cause 
failure of the condenser 
fittings. 
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Sensing Bulb 

Condenser Coil 
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Sight 
Glass 
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Receiver 
Drier 
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NOTE: 

To Circuit 
Breaker 

' 98 

To Compressor 
Clutch 

' ~BA 

To Shutter 
SolllllOid Valve 

1 
98B 

Fan S•dtch 

M 

I 

L 

Fig. 7 

AIRCONDITIONER (MOD 420A) WIRING DIAGM'1 
(NEGATIVE GROU~~ SYSTEM SHO~~) 

~·"""' 

· ~Prv 

98C 

+ GROD!\L' 

Connect orange wire (98F) to ground for POSITIVE cround system. Connect 
black wire (98C) to around for WEGATIVE ground system. 
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POSSIBLE ei.USE 

a. Circuit breaker open 
due to sho-rt. 

Locate and repair short 

b. Defective blower motor Replace switch 

c. Loose connector or 
broken vire in air 
conditioner circuit. 

d. 

e. 

Blower Motor Operating a. in cage an 

Form E-45 A 

!but Low or No b. 
:Air Flow 

turning 

d. Restricted air duct Remove restriction 

e. Ice blocking evaporator Replace valve (Expansion) 

f. Low evaporator pressure Replace valve (Expansion) 

g. Defective suction Replace valve 
throttling valve 

h. Air leaks in system 

Full Air Flo~< Moisture in system, 
but No Cooling Receiver-Drier defective 
(that is, 
Evaporator not : 
Cold) 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 

Locate and repair leaks. 

Replace drier 

and 
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TROUBLE SHOOTING (Continued) 

A 

PROBLEM 

High Evaporator Dis
charge Air Temperature 

With Foaming in 
Sight Glass 

Without Foaming 

orator r 
Outle. 

POSSIBLE CAUSE 

a. System low on refrig
erant 

b. Leaks in freon 

c. Restriction 

showing spots. 

33-22227 

restriction in line. 

acuate, charge, and leak 
test the system. See section 
titled "Evacuating, Charging, 
and Leak Testing". (33-22227) 

Remove restriction or replace 
line. 

b. Plugged inlet screen in Clean screen in thermostatic 
thermostatic expansion expansion valve. 
valve. 

c. Defective thermostatic 
expansion valve. 

d. Restrictions in liquid 
line to thermostatic 
expansion valve. 

e. lee blocked evaporator. 

f. Defective auction 
throttling valve. 

g. Equalizer line to ther
mostatic expansion 
valve kinked. 

Replace thermostatic expansion 
valve. 

Remove line restrictions. 

Allow system to warm up with 
compressor atopped. 

Replace auction throttling 
valve. 

Replace thermostatic expansion 
valve and equalizer line 
assembly if kinked or flattene~ 

Form E·45 A REPORT ERRORS OR CHANGES TO CORPORATE ENGINEERING 
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TROUBLE SHOOTING (Continued) 

PROBLEM 

High Compressor 
A Discharge Pressure 

High Evaporator Dis
charge Pressure 

Equalizer Lit. 
or Cold 

Equalizer Line Warm 

Evaporator Outlet Air 
Temperature Drops as 
CompreAsor Discharge 
Pres5ure Dro s 

Evaporator Outlet Air 
Temperature Increases 
as Compressor Dis
charge Pressure Drops 

POSSIBLE CAUSE 

a. Shutter not opening. 

b. Condenser air flow 
restricted. 

c. 

d. 

-,.~ .. rottling valve 
not operating due to 
moisture freezing piston. 

a. Clutch or belt slip
ping. 

Adjust or repair shutters. 
Replace shutter solenoid 
valve. See Wirillg Diagram. 

condenser. 

condenser. 

air leaks in system. See 
eak Testing ... 33-2222 7. 

Clean tube and secure bulb to 
tube. 

Allow system to warm up. Re
start engine, check evaporator 
outlet pressure. If still lm.
replace suction throttling 
alve. 

Clean clutch facing. Adjust 
belt tension. 

b. Suctioa line restricted. Remove restriction(s). 

c. Compressor in need of 
repair. 

Leaks in system. 

hermostatic expansion 
alve setting is low. 

pair or replace compressor. 

epair leaks. (See 
"Leak Testing".~3-22227). 

eplace thermostatic expansion 
dve. 

...,,. E•411 
REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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TROUBLE SHOOTING (Continued) 

PROBLID: POSSIBLE CAUSE 

Temperatrue in Cab Too a. Beater water shutoff 
High with Normal Evap- valve :not closed. ' 
orator and Discharge 
Pressure b. Air door to haater 110t 

Cab Will Not Cool 
Down 15° F. In 5 
Minutes. 

Evaporator Outlet Air 
Temperatrue Increases 
as Compressor Discharge 
Pressure Drops 

c. 

d. 

b. 

closed {t8111perature 
door)-; 

e. A/C Fans on low 

a. Excessive oil in system. 
An indication of this is 
clutch slippage or belt 
slippage at governed 
engine speed. 

b. Excessive oil in thermo
static expansion valve 
and suction throttling 
valve. 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 

--~-_CORRECTION 

Close heater water valve. 

Close heater air door and malc 
cable linkage is free 
binding and is engaging 

ravel. 

ver to evaporator. 

for "Air 

off WK-30 and/or aux. 
Htr. 

Close windows & air vents in 
doors & sleeper compt. 

Engine speed to be at least 
1500 RPM. 

lat fans on high & thermo. on 
cold. 

Set controls at high blower 
and maximum cold, operate 
engine at idle for ten minute 
Discharge system and drain 
excess oil from compressor. 
Evacuate, charge and leak tes 
system. 

Remove thermostatic expansion 
valve and suction throttling 
valve. Drain oil from valves 
and flush the remaining com
ponents with R-11 flushing 
fluid or equivalent to remove 
any remaining oil. Reinstall 
valves. Refill compressor 
with new oil. Evacuate, 
charge and leak test syste~. 
(See 33-22227) 
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SPECIAL Vll.LUES: For the fasteners listed use the indicated torque values rather 
than the table below. 

THREAO GRADE I TO ROUE FASTENER 
SIZE BOLT . REMJI.RKS 

Mt\T'L 

Mounting Bolt, Kysar 3/8-24UNF 
5 4-6 Air Conditioner X 3-1/2 FT-LB 

Torque from inside cab 

Nut, Coupling, Flexible 
Shaft (Stewart-~4arner): 

Instrument End 5/8-18 "" - 50+ 5 Upper Nut & Ferrule "~ 
I , -I IriCH-LB SH #95114 

Take-Off End 7/8-18 NS - 100+ 10 . Lower Nut sw #78620 
H:CH-LB 

GEt.'EG.l\L '!:~.LUES: Not for the fasteners shown above. 

GRADES GRADES/ 1.2 

DIA·THD 
TORQUE TORQUE 

lbHt (N·m) lbHI (N·m) 

11~·20 5·7 (7·9) 7·10 (9·14) 
1/~·28 6-8(8·11) 10.13 (1~·18) 

SIUH8 1 H5 (15·20) 16-20 (22·27) 
5116-24 13·17 (18·23) 18·22 (2~·30) 

318·16 2().25 (27-3~) 35-40 (47·5~) 
318-2~ 25-30 (~-41) ~45 (~-61) 

7/16·14 35-45 (47-61) 55-65 (75-88) 
7/16·20 40.50 (~-68) eo-70 (8 1 ·95) 

112·13 55-65 (75-88) 8().90 (108·122) 
1/2·20 65-75 (88·102) 91).100 (122·136) 

9116-12 8().90 (108 122) 110.125 (149·170) 
911&18 9().100 (122·136) 125·1~0 (170.190) 

518·1 1 110.125 (149-170) 170.185 (231·251) 
518·18 13().145 (17&197) 185-200 (251-271) 

31~·10 20().220 (271·298) 27!>-300 (373-407) 
314·16 22().240 (298·3251 32().~5 (4~-468) 

718-9 32().~5 (4~-468) 460-485 (624-658) 
718-14 36().385 (~88·522) 50().525 (678·712) 

1-11 48().505 (651-685) 681H10 (922·963) 
1·12 53().555 (719-753) 740.770 (1003·1044) 
1-14 ~565 (732·766) 761).790 (1031·1071) 

1-118·7 600-630 (814·8~) 960·1000 (1302·1356) 
1·118·12 ~90 (895·936) 1080·1120 (14~·1519) 

H/4·7 84().88() (1139-1193) 1370.1420 (1858·1926) 
1-1/4·12 920·1040 (1248·1410) 152().1570 (2061·2129) 

E-45A (10/77) 
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PREFERRED OPTIONAL (AS REQ'D) 

5/8" NUTS, BOLT, AND HARDENED DOUBLE NUT 
WASHERS REQUIRED 

I 
I I I I 

I 1/ l I \ 
- - --- ----

I l l 
' I l 

A. STATIONARY & SLIDING 

1. All fifth wheel attaching hardware, including those for frame 
attachment of mounting angles, are to be Grade 8 UNC capscrews, 
Grade C UNC nuts and hardened washers. 

2. For vertical fasteners, preferred method is to assemble fasteners 
with bolt head up unless fastener assembly cannot be torqued from 
nut end. Assembly must be double nutted when nut is located up. 

3. Fifth wheel and slide furnished as an assembly by one 
manufacturer: Do not remove or replace fifth wheel manufacturer's 
fasteners used to attach fifth wheel to slide plate. 
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B. FIFTH WHEEL SKID RAMP STOP INSTALLATION 

Stationary and Sliding Fifth Wheels 

1. Unless otherwise noted on fifth wheel drawings, etc., shop will 
locate fifth wheel stops (one on each side, located 5" minimum 
aft of pivot) in such a location that the lowest portion of the 
fifth wheel skid ramp may drop to the top flange plane of the 
frame. If no interference exists, the lowest portion of the skid 
ramp may drop a maximum of 1" below the frame top flange. 

2. When fifth wheel is mounted directly over air tank(s), allow 
minimum of 1" clearance between fifth wheel skid ramps in lowest 
condition and top of air tank(s). 

C. FIFTH WHEEL WELDING 

1. Weld area must be clean, free of oil, paint and scale. 

2. See welding diagrams for size, location and length of weld. 

\'---r-7---v 
__ ,.., 
/\ 

NOTE: Tolerance on welds between fifth wheel and mounting angles 
is + · 5 inch on their length and ± .5 inch on their centers 

- .0 

) 

c 

) 
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D. FIFTH WHEEL MOUNTED ANGLE BRACKETS 

1. Fifth wheel mounted angle brackets must mount snug to frame ' 
flange. Maximum gap between mounting angle and top of frame rail 
must not exceed .06 inch (1.5 mm) without the prior approval of 
Engineering. 

2. All angles requiring cutouts for clearance (pur.poses) must have a 
minimum 1.50" radius TYP and must be ground smooth. 

·f:J 7lLE 
1.50 R TYP. 

E. FIFTH WHEEL CHECKING 

1. Before the vehicle is released, the fifth wheel must be tested in 
the static fixture as described below: 

a) Lock the trailer pin on the fixture into the vehicle fifth 
wheel. Check that the fifth wheel mechanism has fully engaged 
the pin by driving slowly forward until the driving wheels 
slip. 

b) For Sliding Fifth Wheels: Unlock the slide and check that the 
fifth wheel will move the full extent from the rear stop to 
the front stop. Lock the sliding mechanism and check that it 
is securely engaged by driving slowly forward until the 
driving wheels slip. 

When the wheel has passed this inspection procedure, stamp 
1/2" high letter "C" on the fifth wheel flange close to the 
release handle. 



COMPILED D WELKER 

APPRV D·WELKER SHOP PRACTICE 
ISSUE DATE 12/06/71 TOW HITCH & TOWING CROSSMEMBER · 

INSTALLATION 
REV· DATE 07/29/96 

D 
FREIGHTLINER··CORPORATION 

PORTLAND,· OREGON 

SECTION· NUMBER 
33-22212 

PAGE 
I OF I 

PA2042-72 

REFER TO· IMIS (INTEGRATED MANUFACTURING· INFORMATION 
SYSTEM l · WORK INSTRUCTION· ·· K09-S0022-007 FOR· TOW HITCH ·AND 
TOWING· CROSSMEMBER·INSTALLATION·PROCEDURE. 



c 

EAC-828 

Issued 

Revised 
\2.-\,-l[ Chg c 

1. Tow Hitch 

SHOP PRACTICE 
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PA2006-34 

All tow and hostler hitch mounting fasteners must be double nutted as shown 
below. 

STD HEX NUT 

2. Towina Crossmember 

All vertically installed fasteners, which fasten any part of towing cross
member, A-frame, channel arms, safety chain reinforcement or gussets, shall 
be installed with the bolt head in the up position-whenever possible. 

If the fastener must be installed with the bolt head in down position, 
the nut must be backed up with a standard hex nut as shown below. 

C/M 

A-FRAME 

SAFETY CHAIN 
REINF.ORC:EMEINT 

STD HEX NUT 
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TROUBLE SHOOTING 

1. Window will not move down with 
air pressure. 

a. Check twin plastic hose (due 
to heat, wear from friction, 
drilling or pinched area).---. 

b. Check back of air tube for 
hole drilled in air.chamber. 

c. In sequence: push up button. 
This should release the brake. 

d. ~lake sure all hoses are pushed 
co~oletely into their fittin9s 
until they meet the internal 
stops. To release, nush d01·tn 
the collet around the en~ of 
tube and pull on the tube. 

e. Check end plugs for leaks by 
depressing valve(s) and holding 
Tighten (2) screws. 

f. Tape seal leak. (See "how it 
works"). Locate leak with air 
pressure in tube. Exhaust air. 
Insert thin t" wide strip of 
stiff plastic between tube and 
tape to dislodge foreign object. 
May require several attempts. 

E-45A (10/77) 

NOTE: 

2. Glass Drifting Down 

Piston arm not 
engaged with glass 
channel slot. 
Piston arm is broke 
Brake mechanism 
mal-function. If 
piston arm can be 
pushed down with 
glass channel and 
piston arm engaged 
properly .•. return 
to Aristo-Aire for 
warranty per instru -
tions. 

a. 

GROMMET 

Check glass 
channel locatio 
should be cente e 
on glass. 
Disengage pisto 
arm from glass 
channel before 
making any ad
justments. 

If the· truck air is depleted 
the glass can be raised by 
placiQg hands on each side of 
glass ,:and pushing up. 

·.z 
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Suction 
Throttling 
Valve 

Equalizer 
Line 

0 
Expansion 

Valve 

Compressor 

~r!i~f 
ft::::::.:r; : 

REFRIGERP~'T FLOW DIAGRAM 

Sensing Bulb 

Evaporator Coil 

Freon Gas 

Condenser Coil 

Fig. 1 

Cool Air 

Liquid Freon 

Sight 
Glass 
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Receiver 
Prier 
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1. HOW AIR CONDITIONERS WORK 
Air conditioners are essentially refrigerators which cool air. Figure l 
is a schematic of a truck cab air conditioner. It shows cool air being blown 
from an EVAPORATOR. 

The evaporator is a tube and fin assembly which has air blown over the coils. 
Heat in the air goes into the fins and through the tubes to the REFRIGERANT. 

The refrigerant in the truck air conditioner is Freon-12, a special fluid 
which boils in the evaporator as it is heated by the air. from the cab. 
It boils because it has just been allowed to pass through an expansion 
valve which drops the pressure from about 135 psi to 10 psi. This 
expansion produces cooling similar to a tire valve cooled as air leaks 
out of a tire. The refrigerant has three common contaminants: 

l. Air 
:2.. "Water 
3.. Dirt 

These will be covered in greater detail when assembly practices are discussed. 

The refrigerant has to have something to move it in the system. The •mover" 
is the COMPRESSOR. The compressor pumps the refrigerant vapor from a pres _) 
of about 10 psi up to about 135 psi. This compression also produces heat. 
Now the refrigerant has in it both the heat from the cab and from the 
compressor. To get rid of· this heat, the refrigerant (hot gas) goes to the 
CONDENSER. 

The condenser is mounted in a spot where air can blow through it. This air 
cools the hot gas refrigerant so.much that it condenses into a liquid. This 
liquid then passes to the RECEIVER- &ryer. 

The receiver ··d r'yer is built to collect liquid refrigerant and to pass only 
liquid refrigerant. Also inside this container is a dryer agent to collect 
small amounts of wat;er that might not have been removed when the system was 
put together. This keeps ice from forming at and stopping the flow through 
the EXPANSION VALVE. 

The expansion valve allows the refrigerant pressure to drop in the 
evaporator. It automatically adjusts to control the temperature of the 
refrigerant leaving the evaporator so the evaporator won't get too cold and 
freeze the water out of the air. Since most truck cab coolers are set up 
to work when it's quite hot, a THERMOSTATIC SWITCH is installed to·atop 
the compressor when less-than-maximum cooling is required. This switch c,;c
operates a magnetic clutch that connects the compressor abaft to the drive 
pulley. 

TO SUMMARIZE: THE REFRlGERANT COLLECTS HEAT FROM THE AIR IN THE CAB IN THl' 
EVAPORATOR. THE COMPRESSOR PUMPS THE REFRIGERANT FROM THE EvAPORATOR, 
RAISES THE PRESSURE, AND FORCES THE REFRIGERANT INTO THE CONDENSER. THE 

(Continued) 

Form E-415 A REPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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f"·::::;.-~ ..,;-:-'c ,. 
Af•HOW A'tR "CONDITIONERS WORK (Continued) _ . _ .. , : ~-- . . =ti:J:::":: : 

WcbNI>ii4S:r:R cooLs THE HOT REFRIGERANT ENouc~ To cliANGE IT BA.~ To A tu;~i(~:i'HF. 
+4U«:EIVER "" DRIER COLLECTS THE LIQUID REFRIGERANT AND HOLDS SMALL AMOUllTS OF · .; 1 

WATERFROM GOING AROUND THE SYSTEM. THE EXPANSION VALVE LETS THE REFRIGERANT 
EXPAND (DROP PRESSURE) INTO THE EVAPORATOR WHERE COOLING TAKES PLACE. A THER
MOSTATIC SWITCH CUTS THE COMPRESSOR IN AND OUT TO CONTROL THE AMOUNT OF COOLING 

B. OPERATING INSTRUCTIONS FOR .FREIGHTLINliR MOD 420! AIR CONDITIONER--~~-- . 

The air conditioner system is controlled by two switches located:on the air 
·conditioner instrument panel. The' temperature control· is an lid_iust'ahle ther
mostatic switch that maintains the incoming air at a selected temperature. A 
rise in temperature closes the switch. This in turn energizes the magnetic 
clutch, putting the 'freon compressor into Operation. The blower motor SHitch 
has four positions: ·"OFF", "LOW", "MED", AND '"HI". · · 

1. With engine running, set temperature control to coldest-position. 

2. Set fan speed on "HI" until tbe cab is'coo'led, then reduce fan speed, 
and lower thermostat setting to ·maintain desired temperature. 

. 

NOTE: To prevent evaporator fr.osting and .icing, avoid the combination of: low 
fan speed, and the coldest thermostat setting, especially on humid days 
Should frosting or icing occur, turn the fan switch to "HI", and the 
thermostat to "OFF" for two or three minutes, then resume cooling at a 
higher fan speed than before frosting occurred. 

3. To quickly cooJ a hot cab, close outside air vent~, turn on air condi 
-tioner, set temperature on "COLD" and fz switch on "HI", then open 
a window. These steps will result in the hot air being blown out of 
the cab. After three minutes, close the window, and the cab will 
cool to comfortable level quickly. 

4. To remove smoke, slightly open a window or vent to admit fresh air • 

5. If cab windows fog up, turn the air conditioner on and direct the air 
louvers toward the windows until the fag'ging ceases' then set fan 
switch and thermostat to the desired position. 

C~ii f>ERV~GE OPERATIONS .. 

I .... , ~£if;o Freightliner Ma;intenance Man\lal f()r air eopditiimer 
-..,.,....,ance schedules and operations. · 

th±tf 

Form E-45 A 
REPORT ERRQRS & CHANGES TO <CORPORATE ENGINEERING 
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ASSEMBLY PRACTICES 

1. Compressor Installation: 
the truck starts several 
on the cab line, etc. 

Assembly practice for the air conditioner in 
places - on the engine line, in the hose shop; 

On the engine line: The refrigerant compressor needs to be mounted 
with the belts aligned within 1/16 inch. A straight edge on the drive 
pulley can be used to make sure the alignment is within 1/16 inch. 
Also, these belts shouldn't be too tight or too loose. The right. belt 
tension is 150-180 lbs. on a single B belt. 

2. HOSES: 

1. KEEP THEM CLEAN: Blow out with dry nitrogen. 

2. KEEP THEM DRY: Plug and seal with tight plugs. 

3. KEEP THEM TIGHT: Use refrigerant oil on threads and torque the 
fittings as follows: 

Refrigerant Line Torque 

11 
HOSE STEEL ALUM. 
SIZE FT/LBS FT/LBS --
No. 6 10-15 16 + 2 
No. 8 24-29 16 + 2 
No. 10 26-31 16 + 2 

Prior to installing hos.e fittings, put Loctite /1592 or //242 on male 
thread portion of the fittings and then tighten to recommended torque. 

When tightening fittings, always use the torque reading for the softer 
metal when unlike metals are used. 

Air conditioning is one of the most critical of the truck systems because 
the refrigerant system can be ruined by one drop of water or a speck of 
dirt. Remeber these two things: 

1. Water will both freeze inside the expansion valve and make acid with 
the refrigerant. The ice in the expansion valve stops the cooling. 
The acid will.gradually eat the whole system. 

2. Dirt will plug the expansion valve and stop the cooling. 

', 

,' 

( ) 

E ... SA (10/771 



Compil.cl 

Approved 

( 
laued 

RewiNd 

( 

E-4SA (101771 

D.E.J. SHOP PRACTICE 

C.J.M. CAB AIR CONDITIONING SYSTEMS 33-22215 

9-16-85 OPERATION & TROUBLE SHOOTING 

5"-l-~ ChtLtr3, FREIGHnHR CoRPoRATION 
POR'T1.AN>. OREGON 

Page 5,_,. 
. 

The refrigerant system must be kept clean, dry, and tight. Do not 
let the dirt, water, and other foreign matter into the system. Only 
clean refrigeration oil from a closed squirt-can should be used to 
lubricate refrigerant. hose fittings. Only clean, dry rags should 
be used to wipe excess oil from hose ends. Plugs or caps should be 
kept on all hosed, tubing, and components until they are connected. 
Five minutes of not being capped up is the limit for any hose or 
component. An even more critical exception to'this is the RECEIVER
DRIER, which must only be uncapped long enough to hook it up. The 
RECEIVER - DRIER is the last thing to be hooked into the system; it 
should only be connected when the rest of the system is COMPLETE and 
SEALED UP TIGHT. 

CAUTION: Do NOT blow shop air through freon hoses. Shop air is wet 
air. 
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'" . i ·.· . 
E. ~:iFAsTINING FREON HOSE 

~--:···-~--~.) ... ~-- .. -1- ~ .. : 
·-....;...;aose !must be separated as shown to avoid chafing and reduee heat 
::..C.1cllamPs :must be JMl', loop cushioned {See Detail A). 

· .Clamp periodically as is necessary to insu,;e smooth hose routing: 

Condenser 

JM55LC6Sl3 
Clamp 

Detail A 

) 
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F. EVAPORATOR-CONDENSER: 

r,. 

i Roof mounted units: These units need to have a oood seal so rain won't leak 
into the cab. The refri~erant hoses need to be tiohtened (usino two wrenches!. 
The rlrain hose needs to always slone down so it will drain the water away. 

Freiohtliner- ~1od 420A: The drain hose must alwavs slope down. If it doesn' 
an air lock will stop the water and the water win drip onto the driver. 

The drain pan if metal should always be insulated so it will not collect 
water from the air, if plastic, it needs no added insulation. 

The cover on the evaporator should be ti9ht a~ainst the air seal flanoe so the· 
air will oo throuah the core and not around it. 

Good practice demands that all refrioerant hose fittinas be ti~htened usino 
two wrenches. (The condenser on the unit is aluminum. It needs especially 
tender care, particularly when the fittinos are beino tiahtened.) 1\U·/AYS LISE 
TI>JO ~IRENCHES to ti ~hten the fi ttin~s. 

Keep caps on the hoses, tubi n0 and condenser until ready to hook them uo. 

RECEIVER - DRIER: 

As mentioned earlier, the receiver- drier should be hooked into the completed. 
system last. If the system can't be sealed up ti9ht and evacuated rioht away 
don't uncap or hook up the receiver- drier. If system has been left open to 
the air and the receiver - drier was hooked uo, a new one must be installed 
before evacuation and char!)ino. · 

Hhen a trinary switch is to be installed, the cap on the receiver-drier must 
only be off 1 onq enough to connect the switch, so as not to expose the dess i ca t 
to air. 

H. TROUBLE SHOOTING 

After the air conditioner is built and char9erl, there may be times when it 
will not work. There are, in general, three thin~s which will stop an air 
conditicner from workin~: 

1. Electrical problems 
.2. Air movement problems 
3. ·. Refri~erant problems 

1. ·Electrical Problems will show up either in no clutch actuation on the 
comoressor or no fan operation in the evaporator. In the case of roof
mounted air conditioners, it may also show up as no condenser fan operatic 
In the shutter control system, it may also show up as the shutter not 
actuating when the compressor is operating. 

E-45A (10/77) 
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H,; -c-'l'RG~LESHOOTING (Continued) 

:-::r:::l-.:::"t>tl· a new air conditioner, usually the only thing which will stoj'ni(!Ir··from 
. .;. ... -- · ~ ·lnoving is an electrical problem where the blower motor is not operating, 

-- · This could be a circuit .breaker, fuse, defective Iiloi:or., loose wire, etc. 
There may be time when the blower motor will be running but very little 
air flow will be delivered; on new units it may be that the blower wheels 
are mounted backwards (reverse rotation). 

3. The quickest way to learn what is going on in the refrigerant circuit is 
to install a refrigeration gauge set to.the suction and discharge side of 
the compres~or, The following two pages show nornal·and abnormal condi
tions regarding refrigerant pressures at the compressor. 

If high discharge pressures are present, ··it indicates the compressor is 
all right but that there is either a blockage in the freon lines or the 
condenser; or the condenser air flow· may be too low to f!arry the heat 
away. 

If the suction and discharge pressures are both high, it indicates that 
there is probably air in the refrigerant or too much refrigerant in the 
system. 

If the suction pressure is too high and the discharge pressure normal, t. 
capillary bulb on the outlet of the evaporator ·should be checked. This 
bulb must be in metal-to-metal contact with the e·,.aporator outlet and 
covered with insulating tape for proper operation. 

If the suction pressure is too low, air may be bypassing the evaporator 
core, or ice may be blocking the evaporator, or a restriction on the sue- · 
tion side of the compressor·in the·hose msy·have developed. 

- .. --r 
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INSUFFICIENT COOLING? 

1. Customer Complaint 

2. Air Not Cooling Cab 

A. Moving Air? 
B. Temperature Change? 

(a) Operating Conditions 

1. Fan "high", "cold" 
2. Engine speed at least 1500 rpm 
3. All windows closed 
4. Heater "off" 
5. Fresh air "off" 

(b) Fre:i:$htliner 420A 
' 

lS"F drop in five minutes (For example, lOO"F to 85°F) 

(c) Kysor, Frigiking, Mark IV, etc. 

lO"F drop in five minutes (For example, 100°F to 90"F) 

3. Air Conditioning Pressures 
. 

33-22215 

Page 9 

Engine rpm at least 1500, fan "high", air temperatures into evaporator 
at least 80"F, "cold" setting. 

CONDITION COMPRESSOR PRESSURE PSI 
SUCTION DISCHARGE 

Form E-45 A REPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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1. Cheek belt tension. 
2. Check clutch opet"Atioo, 

; 

I I 
3 •. Check for broken, bu~st. 

! INSUFFICIENT COOLING 
kinked ltoHro. 

4. Cbeck for eoadene:er air 
blocb&e 4ue to bugs • 

J I 
etc. 

! 
' ' C.HECK AlR ROW 

I I 
' I NORMAL AIR FLOW I I NO OR LOW AIR FLOW I 

' 

i 
la•pect syst- fol" visual defeCt~>. (:beck llowea: OperaUon. 

I 
Check air t:...,eJ"ai~e. 

i I I 
' II NORMAL AI·R 

lliAIR TJ'~~RATUREI ' ; • TEitPERATURE 
1 Check :lor air leaks through cab Check! sight glass. 

doors, windows, or frO!Il heater 
or tk:iJ'oster. 

I I l 

'I NORMAL BLOWER 
I I •BLOWER NOT 

II [ ICE BLOCKING I OPERATION OPERATING EVAPORATOR 
Checit for restriction or leakage Check for blovn fuses, defective Check for low evalK!'rator pre~>&ul'e. 
in air ducts, partially closed air blower switCh, broken vire, loose iA.djust. t:ber.ostatie wi.teb. 
outlet valve or clogged' evaporetor connections, defective blover motor. 
core. 

I 

I NO FOAMING I I IFGAWNG I 
Check for air leaks around evaporator. System is probably low on r.ef.:~en.nt:. 

Check for leaks 1 -r.epair •ml add I 

·refrigerant. ·Itf foaming st:ill occurs, 
i -- check in r-efrigerant sys<t.e~n bet¥een 

condenser and sight gJ.ass. ! 
1 

liE NORitAL I I LO>W EVAPORIA<TOR P!tESSIIIIIE I IMGH EIIIU>ORATOR PRESSURE I :_~PORATOR PRESSURE: :U ice is blocking evaporator, adjust I 
Cheok ""r·· .,. .. ~ ... ~ tben.ostatic switch. H cooling r-ins 

I I lov, follow diagnosis under "No~l jj 
Evaporator Pressure." Hoses to and ; I ti£RitOST.\TIC I from valve and .suction hose !lilly be SWITCH restricted or valve may be defective. I i I I ! Check for 

I HIGH~~v~rGE I I LOW DISCHARGE I 
<:lut:c:b cycle. 

PRESSURE 'I 
. Clleelt for air in systet~~, Check for slipping ·belt? JHIGH •EINIIPORAWR PIIESSIME) . 
-. .. s ••fTiserant, clutch. Check for reM Check installation of caopUl.ac-y 
.... tri·ct ion m c:ondt:neer striction in suction bulb. If bulb is tl:li@bt and f'CleSRJI:'le 
ntfripl'a.t: tubtia or line. Check COlPpt:essor. is high, t:e.>ve bulb kom ft4'>e. 
tdr fha. 

I 
I IIOft.W. DISCHARGE I JNORMAL EVAPORATOR PRESSURE I I n 110 C'I'CLE I 

"'ESSliRE ! I CMt:k Jq.- ,r-oper ... 1 ar~nd ' 
........ Ot401.'C. I ! 

i 
I 

J IOL!U!!'OH ON i !CLUTCH OFFj 
Ma<:MDe<:t: dutch wire. IJ-f' Check etec:c:dcal 

I EVI'PORATOR l'fiESSURE I I, Ev.oRATOR PRES&~~~£ ,I elat:dl continues to operate • drcu.it:~ 
REMAINS THE S.WE IJICREASES eluteh ie detfeetive • .. 'l!heraostat:ic 

'falvt: h atvd. open aM toe> ~tl abeck fQ't c»tcit di.'PP'I'@'e, ~lt d.ut-ch ft:ops 1 ·t:her.ost&tic W'it:c:b and chtd\ \ 
hfri.&eraat b eetnilll& '""ffO'M•. .. u~ -.u li..c:- iQC" -1 -'--t:. .tc:oah u defect:li.W; • •oienoid • 

ae,.lac:e t._--.:tatic up•.t• -~-. "' .. lAce cli..Ceirl, c-.,c-M..-, « Mlc. -
••pdrfll. 

-~ ....... ' - ---- ~-· 
. - . 

r ·--·-- ·-···-·- ....... -··· - . """ ·- . ·····- -· 
-
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TROUBLE SHOOTING .,. 
PROBLEM POSSIBLE CAUSE CORRECTION 

Blower Motor Not a. Circuit breaker open Locate and repair short 
Operating due to short. . 

b. Defective blower motor Replace switch 

c. Loose connector or Repair 
broken wire in air 
conditioner circuit. 

d. Defective resistor Replace 

e. Defective motor Replace 

Blower Motor Operating a, Blower wheel loose on Center olower wheel in cage and 
motor shaft tighten set screws. 

' 

lbut Low or No b. Blower wheel installed Remove blower wheel(s) and re-
Air Flow backwards mount to motor shaft so that 

l the Rub(s) face toward the pas-
senger (R.H.) side of the vehi~ 
cl.e. The hub of the blo,.rer 
wheel being that portion cont-
aining the set screw. 

c. Blower motor turning Reverse blo•··'!r motor leads (See 
backwards Fig.l for correct rotation and 

Fig.7 for wiring diagram.) 

' d. Restricted air duct Remove restriction 

e. Ice blocking evaporator Replace valve (Expansion) 

' 
f. Low evaporator pressure Replace valve (Expansion) 

g. Defective suction Replace valve 
throttling valve 

h. Air leaks in system Lo'Cate and repair leaks. 
' 

::; Full Air Flow Moisture in system, Replace receiver-drier 
but No Cooling Receiver-Drier defective 
(that is, 
Evaporator not 

' 

( 
Cold) 

Form E-45 A 
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TROUBLE SHOOTING (Continued) 
~ 

PROBLEM POSSIBLE CAUSE CORRECTION 

. 

High Evaporator Dis-
charge Air Temperature 

With Foaming in a. System low on refrig- Add refrigerant. 
. Sight Glass erant 

b. Leaks in freon sy~tem Repair leaks. (See 33-22227 
"Leak Testin&".) 

' 
c. Restriction in line Remove restriction in line. 

between condenser and 
sight glass. 

Without Foaming System may be empty. Low Evacuate, charge, and leak 
pressure compressor line test the system. See section 
not cold. High pressure titled "Evacuating, Charging, 
line on compressor not and Leak Testing"; (33-2227 .,) 
warm . ( 

. 

With Low Evap-
orator Coil 
Outlet Pressure a. Suction throttling Remove restriction or replace 

valve inlet line warm, line. 
restriction in line 
showing frost spots. 

b. Plugged inlet screen in Clean screen in thermostatic 
thermostatic expansion expansion valve. 
valve. 

c. Defective thermostatic Replace thermostatic expansion 
expansion valve. valve. 

d. Restrictions in liquid Remove line restrictions. 
line to thermostatic 
expansion valve. 

e. Ice blocked evaporator. Allow system to warm up with 
compressor stopped. 

f. Defective suction Replace suction throttling 
throttling valve. valve. ( 

g. Equalizer line to ther- Replace thermostatic expansion 
mostatic expansion valve and equalizer line 
valve kinked. assembly if kinked or flattened. 

"'""~-- ---~"'"' "'R CHA."lGES TO CORPORATE ENGINEERING 
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TROUBLE SHOOTING (Continued) ~ 

PROBLEM POSSIBLE CAUSE CORRECTION 

High Compressor a, Shutter not opening, ~djust or repair shutters. 
Discharge Pressure Replace shutter solenoid 

valve. 

b. Condenser air flow Remove restriction of air flow 
restricted. through condenser. 

c. Refrigerant restriction Replace condenser. 
in condenser. Return 
tube bends should be 
same temperature. . 

d. Air in system. Repair leaks in system. See 
"Leak Testing".J3-22227. 

High Evaporator Dis- Thermal bulb not secure to Clean tube and secure bulb to 
charge Pressure evaporator line or contact tube. 

area not clean. 

Equalizer Line Frosty Suction throttling valve Allow system to warm up. Re-
or Cold not operating due to start engine, check evaporator 

moisture freezing piston. outlet pressure. If still low 
replace suction throttling 
:Valve, 

Equalizer Line Warm a. .Clutch or belt slip- Clean clutch facing. Adjust 
ping. belt tension. 

b. Suction line restricted. Remove restriction(s). 

c. Compressor in need of Repair or replace compressor. 
repair. 

Evaporator Outlet Air Leaks in system. !Repair leaks. (See 
Temperature Drops as "Leak Testing" 33-22227}. 
Compressor Discharge 
Pressure Drops 

Evaporator Outlet Air Thermostatic expansion Replace thermostatic expansion 
Temperature Increases valve setting is low. valve. 
as Compressor Dis-
charge Pressure Drops 

Form E•40 REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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TROUBLE SHOOTING (Continued) 
~ 

PROBLEM POSSIBLE CAUSE CORRECTION 

Temperatrue in Cab Too a. Heater water shutoff Close heater water valve. 
High with Normal Evap- valve not closed. 
orator and Discharge 
Pressure b. Air door to heater not Close heater air door and make 

closed (temperature sure cable linkage is free 
doorh from binding and is engaging 

full travel. 

c. Seal leakage, evaporator Reseal cover to evaporator. 
to-cover. 

d. Heater shutoff door not Reseal heater door. 
sealing. 

Cab Will Not Cool a. Fresh air inlet open Move Htr. lever for "Air 
Down 15° F. In 5 Mode To Off". 
Minutes. 

b. Heater "ON" Switch off WK-30 and/or aux-. 
Htr. 

c. Window open Close windows & air vents i. ) 
doors & sleeper compt. 

( 
. 

d. Low engine speed Engine speed to be at least 
1500 RPM. 

e. A/C Fans on low Set fans on high & thermo. on 
cold. 

Evaporator Outlet Air a. Excessive oil in system. Set controls at high blower 
Temperatrue Increases An indication of this is and maximum cold, operate 
as Compressor Discharge clutch slippage or belt engine at idle for ten ~inutes. 
Pressure Drops · slippage at governed Discharge system and drain 

engine speed. excess oil from compressor. 
Evacuate, charge and leak tes 
system. 

b. Excessive oil in thermo- Remove thermostatic expansion 
static expansion valve valve and suction throttling 
and suction throttling valve. Drain oil from valves 
·valve. and flush the remaining com-

ponents with R-11 flushing 
fluid or equivalent to remove 
any remaining oil. Reinstall 

( 1 valves. Refill compressor ) 
with new oil. Evacuate, 
charge and leak test system. 
(See 33-22227) 
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I.'EATHERKING HEATER INSTALLATION (MODELS 30, 35, 40 & 45) 

1. HEATER CORE HOUSING ASSEMBLY 

A. Install a strip of 1/16" x 1" 
x 8-1/2" Weatherban sealant tape 
on each of the four tank end 
radii as ahown (Fig. 1, 2). 

B. Position the heater core in the 
lower heater core housing. 
Install heater core housing 
gasket. 

c. 

D. 

'"\..~-rge 

Pa~e 1 

the core. Install heater-to-deck gasket, usins · 
1900 cement or equivalent. 

E. Position the heater core assembly on the underside of the deck. On 
internal-linkage type air-mix doors, be sure the temperature control 
lever sticks up through the hole in the deck. 

F. Install gasket on the air inlet adapte~then position the air inlet 
adapter in place. (Fig, 3) 

G. Install the four hex-head and three round-head capscrews attaching 
the heater core assembly and the air intake adapter to the deck. 

H. On internal-linkage type air-mix doors,install the swivel and lock 
nut, leave loose for cable adjustment. 

J. Seal the joint between the heater housing and the air intake duct 
with caulking compound per 33-o0114 (Location of joint is shown on 
33-22216 p. 3, Fig. 4.) 

Form E-4S A REPORT ERRORS & CHA.,GES TO ENGINEERING DEPT • 
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Fig. 2 
CORE HOUSING ASSY 

1. :Lock Nut 
2. Swivel 
3. lod Clip 
4. Cable Core Housing Gasket 
5. Jolt 
6. Upper Core Rousing Assembly 
7. Heater Core Asse.bly 10. Rod Clip 
8. Temperature Control Lever 11. Lower Core Housing Assembly 
9. Heater Core lousing Gasket 12. Lock Nut 
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HEATER 

2. HEATER CONTROL CABLE ADJUSTMENTS - The control cable of each ail: door aust 
be adjusted properly to insure correct air door operation. 

A. Air Control Cable (See Fig. 3) 

(1) ltellove the screws attachili« the heater CO'ftr to the tuunel .xtd 
deck, then remove the COYer. 

(2) Disconnect control cable froa air door. lloclr. the "air" control 
lever in the panel 1/8 to 1/4 iDCh way from extr•e "OFF" 
position {use small •crewdri.er). 

(3) Oloeek the air door operatiO'Il. lie IIUre the air door works freely, 
h.u hll .ove:ment and eeal• properly vben in the "OFF" position. 

(4) Put the air door in the "OYF" (down) podtion. 

(;;) Move the cable assembly in the clamp until the cable loop will 
engage the air door handle. Tighten the cable clamps. 

REPORT ERRORS & CHANGES TO ~II!EliRC DEPT. 
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(6) Install the rod clip and cable loop on the air door handle. 

(7) Uaing the "AIR" lever located in the control panel, recheck 
the air door operation. 

B. Temperature Control Cable (See Fie•· 3 ' 4) 

(l) 
the "TEMP" lever, 
position. 

air-mix door. push 
panel to the "EOT" 

(2) Check the ure the door works freely 

the 

(5) turn the swivel until it will 
Hold the swivel in place and tightEn 

clip and cable loop on the swivel. 

(6) Using the"TEMP" lever located in the control panel, recheck the 
air-mix door for full range of travel inside the housing, 

C. R.H. - Bunk Outlet Control Cable (See Fig. 5 & 6) 

On sleeper models this outlet control is "R.H." or "BUNK"; on non
sleeper models it is "R.H." or "OFF", 

(1) With the control cable disconnected from the air door, push the 
"R.H." - "BUNK" or "OFF" lever located in the bunk control panel 
to the "BUNK" or "OFF" position. 

(2) Check the air door operation. Be sure the air door works with 
light drag and has full movement. 

(3) Put the air door in the "BUNK" or "OFF" (to the ri!ht) position. 

(4) Move the cable assembly until the cable loop will en~age the air 
door handle. Tighten the cable clamps. 

(5) Install the rod clip or puah-on locks and cable loop on the air 
door handle. 
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33-22216 

Page 5 

L..H. OIITLET 

0£CK 

{-6) Using the ~.!." lner located f.a the lnmk control panel, recheck 
the air 6oor operatioo. 

D. L. H. - Bunk Outlet Control Cable (See Fig. S) 

The "L.!."- "OFF" control cable located in the bunk control panel is 
a fixed leagth, non-adjustable cable. 
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1. TETHER STRAP INSTALLATION: 

With no weight in the seat and the seat in the highest ride position, adjust 
the Seat Belt Tether Strap Assembly (seat-base-to-deck strap) by pulling the 
center webbing strap directly away from the buckle to remove all extra slack. 
Tether belts should not be so tight as to restrict movement of suspension 
seats. Be sure straps are not twisted. 

A 2. LAP BELTS: 

Refer to the individual seat belt installation diagrams. 

A 3. SEAT BELT ANCHORAGE: 

·. 

.·· 

. 

For cab decks that are 
flat and clear underneath 
in the mounting area. 

Note: The nut, bolt and 
washer are 
furnished as part 
of the seat belt 
kit. 

4. NATIONAL SEATING COMPANY MODEL 95 

These seats require a bottom cushion tie strap, which is normally installed 
at the National factory. On unupholstered seats, the tie strap is stapled to 
the cushion bottom and must be installed after upholstering as follows: 

Shift the cushion all the way forward and set the rear cushion risor 
at its highest position. Loop the tie stap around the center 
longitudinal web and the cushion riser cross bar and tighten . 

. 
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5. LAP BELTS WITH RETRACTORS 

A. Tube frame: 

Install two each (lmm) 3200 wind-up reels, one one each half of the 
lap belt. 

6. NATIONAL SEATING COMPANY MODEL 95 

These seats require a bottom cushion 
installed at the National factory. 
strap is stapled to the cushion bot 
upholstering as follows: 

Shift the cushion all 
riser at its highest 
center longitudina 
tighten; 

is normally 
seats, the tie 

e installed after 

set the rear cushion 
e strap around the 

riser cross bar and 
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A. p_:;~: m;·:;:s FOR FLOOR-MOLmED ACCESSORIES 

33-22219 

. 

At time o:-: installation o£ each accessory that fastens to the cat- floor, 
make a neat cut-out of suitab-le size in the floor mat to accommodate it. 

?he fcllowing are typical of this cate_,·ory: 

Driver Seat 
?ool Box Seat 
Auxiliary Seat Hountin; Brad-et 
Heater 
Heater Ccver 
Wi!1~~.::hielC. Washer Bottle 

On Conventionals equipped with carpeting, the carpet hold down angle is to be 
bent to fit in the finished cab line. 

Form E-45 A REPOR'.i' ERRORS AND CHANGES '::0 EN}INEERIW- DEP::. 
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· SHOP P"MCTICE 
HEAT & OIL SENTtNEL INSTALLATION 

FUEL OUTLET 
3/8 NPTF ----.... 

OIL INLET OIL 
/4 NPTF 1/4 

#8 HOSE 

33-22220 

ORIFICE FITTING 
(STD EQUIP. ) 

OIL INLET 
1/8 NPTF 

TO NON-PRES. 
OPENING IN 
ENGINE 

FROM PRESSURE 
GALLERY OF ENGINE 

GENERAL 

The Heat & Oil Sentinels are devices designed to function together as a system 
to cut off fuel to the engine in case either: 

(a) The engine temperature exceeds a predetermined safe level, or 
(b) Engine lubricating oil pressure falls below safe operating values. 

For the system to function properly all oil and fuel line connections must be. 
made exactly as specified, and with proper size hoses. 

INSTALLATION 

1. Mount Oil Sentinel securely on its bracket at correct location 
in relation to fuel pump (Ref. D22-ll885, D22-ll886, D22-13370). 

2. Connect fuel inlet from filter or fuel pump to Oil Sentinel; use hose or 
line with 3/8" N.P.T. fitting. 

3. 

4. 

On CUM or CAT en~ines, connect ·fuel·outlee from .sentinel to ·suction· side of 
fuel pump.· 'For DDE-engines, the fuel olumhing must be .between thA final 
filter and the fuel rail. --- . 

·~ ,,.~.' . 

·' Screw Heat Sentinel into hottest possible water jacke.t .. access opening of 
engine--cAUTION: ·Check opening and cavitv in engine for obstructions--the 
brass vernatherm of Heat Sentinel must not be squeezed or distorted as a 
result of installation. 
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.~INSTALLATION (Continued) 

s. Connect oil inlet from pressure gallery of engine, 
maximum) Stratoflex hose or equivalent line direct 
Oil Sentinel. 

-:---·- .... 
. ~ -
1ising a (3/16" I.D. 
to ·orifice fitting in 

6. Connect oil outlet of Oil Sentinel· to oil inlet of Heat Sentinel using 
11213-8 (13/32"I.D. or la-r.11:er) Stratoflex hose or equivalent line; DO NOT 
USE LINE WITH LESS THAN13/32" I.D. (Optional Extra: See self-testing in 
diagram.) 

7. Connect oil outlet in Heat Sentinel to non-pressure opening in engine 
C block, using same size as in 6. · 

8. Use an inline check valve in all fuel return lines going back to tank. 
(Mandatory on GM Diesel) 

CAUTION: USE STRAIGHT FITTINGS miENEVER POSSIBLE AND AVOID SHARP BENDS IN LINES; 
A DO NOT USE 90° ELBOWS IN FUEL LINES. 

Form E-45 A 

I 
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HOTSTART PIPING 

--

A. Inlet piping to the Kim Hotstart must be provided with a pressure head ,i 

(i.e. the water level of the source must be higher than the intake 
'Opening) in order to achieve gravity feed. Also, the piping must not 
make any complete loops in its routing to the inlet. 

B. The outlet hose from the Kim Hotstart must run continuously up 
to the engine, without loops or high spots, and with a minimum rise 
of six inches. Except for the thermostat housing, use any accessible 
open return on the engine block. 

C. If Hotstart is mounted on the frame rail, plumb it to that side 
of the engine, and not the opposite side. 

D. Do not use street elbows anywhere in the Hotstart piping. 

*For routing of hoses, see 33-12101 Routing of Flexible Lines. 
paragraph 2 "Avoiding Heat". 

Note especiallv 
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® 

Fig. 1 

A. EVI.P·':l?JT~:O, BLGh"ER ~OTOP. A..\'D HOUSING (See Fig. 1) 

1. Center blo;:er motor (1) on mounting bracket with the wire leads to the 
right side as viewed from the back. Rotation is counter-cloc~'ise vie~ed 
from the wire end. 

2. Install the four blower motor mounting screws and tighten. 

3. Install the fan housin~s (2) by positioning them over the blower motD= 
shaft ends, then install screws attaching the fan housings to the evar~ra 
-tor frame. Position the fan (3) on the blower motor shaft and tighten t', 
Allen head set screw. Hubs on fan wheels must both be to the RE side as 
viewec from the back, the bub being that portion that contains the set 
scre\o:. 

4. Connect the blower motor wires using the marked,or the wiring diagrac 
un1er "SPECI.FICATIQl;S" 33-222 

E·4S A 
REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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B. RESISTOR AND BLOWER MOTOR SWITCH {See Fig. 1) 

1. Install resistor (4) blower motor switch ~5) in·the·~aparator frame. 
•· 

2. Connect the wires using previously aarked identification or the wiring 
diagram under "SPECIFICATIONS", 33-22208 •.. 

C. EVAPORATOR COIL (See Fig. 1) 

1. Position evaporator coil (6) in frame {7) and att ch to frame with machine 
screws. 

2. 

3. 

4. 

posit 

, then connect suct
ne and thermostatic 

·. :COnnect e.,alizer 
as vhen tightening connec

contlections to the torque 
3j-22208. 

et tube with a plastic or 
lb with refrigeration insula-

5. Position 
taching 

thermostat switch (12) in the frame, then install the nut at
the frame. 

6. Install refrigeration tape and insulating pads (13) over evaporator coil 
tubing on each end. 

D. DRIP PAN (See Fig. 1) 

Install drip pan (15) to evaporator coil frame using machine screws. 

E. SEAL (see Fio. 1) NON SLEEPER CABS ONLY 

Install seal (16) to evaporator coil by applyino foam adhesive to side plates 
and rear frame assembly (7) only. Care must be taken not to drip adhesive 
on coil fins. 

E-45 A 
REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 



Form 

ompiled RLK 

A roved TRAUll 

Issued 12-4•72 
t-"-"'2""'-!::--1-:-:--~C hg '"""""' 
Revised 4- -l?O Lt r ...LJ 

SHOP PRACTICE 
AIR CONDITIONER KIT ASSEMBLY 

P'REIGBnDIER MOD 420A 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

33-22222 

Page 3 

C.. F. TH.ER!o!OSTATIC EXPANSION VALVE 

1. .. emove plug frtm1 evaporator coil ii.ne, then vat ~ansion valve (14) in 
place; apply refrigerant oil to D-rings and threads. Connect evaporator 
coil line to expansion valve, and ti&hten the conuection to the torque 
valve given in Table l 1mder "SPECIFICATIOliS", 33-22208. 

2. Conn~ct the equalizer line to the suction throttling valve. Tighten the 
connection to the torque value given in 'fable 1 'I!Dder uSPECIFICATIONS", 
33-22208. 

C.. G. SUCTION THROTTLING VALVE 

B 

"' :z: 
<.> 

~ 
til 
~ 

~ 
1>1 
1/<: 

"' 
l:l 

"' "' o-; 
> 
"' <>: 

E-45 A 

l. The suction throttling 
ture of the evaporator. 
proven to be defective it must 

a. 

b. 

Remove the plug from the · 
suction throttling val· 
connection to the tr· 
33-22208. 

2. In 
wate1 

pressure and tempera
s not repairable. If 

a new valve: 

line. 
line. 
under 

Install the 
Tighten the 
"SPECIFICATIO~S" 

on the suction throttling valve. 
in Table l under "SPECIFICATIONS" 

from forming on the valve, resulting in 
RH vent, the valve is to be wrapped 

3. The tie p (t7} must be tight around the suction throttling valve, 
expansion valve and forward frame in order to prevent any relative 
movement of the parts. 

REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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I, BOW/CB930 --
-

a. 
b.-
c. 
d. 
e, 
f. 
g. 

h. 
i. 
j. 
k. 
1. 

' 

eo--- t!!:-A« ~ 

Hook-up antenna to S.W.R. meter and S,W.R. meter to radio (antenna plug). 
Set "CB-PA" switch in "CB" position. 
Set "CB-'}fON," switch in "CB" position. 
Set "SWR-CAL-Rl?" switch in "CAL" position. 
Tum unit on. 
Set "channel selector" switch on channel /120. 
Depress mic. switch and rotate "SWR CAL" switch until needle on radios 
S,W.R. meter aligns with set mark. Release mic. switch. 
Set "channel selector" switch on channel /fl. 
Depress mic. switch and record S.W.R. meter reading. 
Set "channel selector" switch on cnannel 1140. 
Depress mic. switch and record S.W.R. meter reading, 
If channel #1 is a higher reading than channel #40, lengthen the antenna 
(l/8" at a time); If channel 1140 is higher reading than channel lfl, 
shorten the antenna (l/8" at a time), 

NOTE: .Readings of less than 20on both channels is acceptable. 
section on antennas for procedure to follow in adjusting 
different antennas. 

See 
the 
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u;- BOW/CBR9950 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 

Hook up antenna to S.W.R. meter and S.W.R. meter to radio (antenna lead). 
Set "ANL" switch in "off" position. 
Set "RAD/CB" switch in "CB" position (out). 
Turn unit on. 
Set "channel selector" switch on channel ill. 
Depress mic. switch and record S.W.R. meter reading. 
Set "channel selector" switch on channel /!40. 
Depress mic, switch and record S.W.R. meter reading. 
If channel #1 is a higher reading than channel #40, lengthen this 
antenna (1/8" at a time). If channel /140 is a higher reading than 
channel /11, shorten this antenna (1/8" at a time). 

NOTE: Readings of less than 2.0 on both channels is acceptable. See 
section on antennas for procedure to follow in adjusting the 
different antenna's, 
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III. NT/HTUI "HUSTLER" 

Form E • 45 A 

a. 
' b. 

c. 

..:.·.;.._. ~-- ~· ... 
Loosen set screw in outer housing above coil. ., .. 
Move inner core up or down as required (l/8" at· a time), Recheck 
S.W.R. reading after each adjustment. (Adjust both antennas sim
ultaneously.) 
When proper reading is attained,. tighten set screw. 

IV. AMX/ AAMT-ll.-4, AMX/8AB-U-5 "HELIWHIP" 

a. Remve cap from top of antenna, 
b. Pry out short length of coil wire •. 
c. Cut off l/8" of wire, and recheck s.w.R. reading. AdjtJst"both anunnas 

(if dual ant~nna instr~Jment) simultaneously. 
d. When proper reading is. attained, push wire back into core and replace 

cap. 
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CAUTION: 

When undertaking to install this air conditioner adhere closely to instruc
tions in literature provided in kits, especially regarding: 

1. Slope of roof-mounted unit (for proper drain). 

2. Drain hose routing, length and cutting. 

3. Any other information pertinent 

Form E·45 A REPORT ERRORS AND CBANGES TO CORPORATE ENGINEERING j 
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CAUTION: 

When undertaking to install this air conditioner adhere closely to instruc
tions in literature provided in kits, especially regarding: 

1. Slope of roof-mounted unit (for proper drain). 

2. Drain hose routing, length and cutting. 

3. Any other information pertinent to 

*Division of Mitchell, John E., company 

Form E-45 A REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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-{;AUT ION: 

When undertaking to install this air conditioner adhere eloaely to instruc
tions in literature provided in kits, .. pecially regarding: 

1. Slope of roof-mounted unit (for proper drain). 

2. Drain bose routing, length and cutting. 

3. Any other information pertinent 
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SUBJECT: 

PRELl M I NARY : 

ENGINEERING STANDARD 

REVISION 
H 

STANDARD NUMBER PAGE 
33-22227 1 OF 3 

A/C HOSE ROUTING 

The main A/C hoses connect the following components together to form 
a closed refrigerant circuit; A/C compressor, condenser, rectever/drier 
junction block, thermal expansion valve CTXVl, and the evaporator. lf 
a vehicle Is equipped with an auxiliary HVAC system, a parallel refri
gerant circuit containing a second TXV and evaporator connect to the 
main refrigerant circuit at the junction block. 

HOSE ASSEMBLY: 

Hose assemblies must be free of dirt. grease, oil, flux, moisture and 
any other foreign material at the time of Installation on a vehilce. 
Tube ends and fittings must be free of nicks or scrathes. 

Lubricate fitting threads and o-ring assemblies with 48-02411-000 
mineral oil. 

A/C FITTING TORQUE TABLE: 

Hose Size 
•6 
•B 
•10/12 

Fltt tng Torque 
20-25 ft-lbs 
30-35 ft-lbs 
35-40 ft-lbs 

One inch fittings on the A/C compressor need to be torqued 21-27 ft-lbs 
regardless of hose size. 

The retainer plate bolt on the Century Class Junction block must be 
torqued to 15-19 ft-lbs. 

Pressure switches must be torque to 8-to ft-lbs. 

Clamping: 

Only rubber bound cushion clamps are to be used to secure an A/C hose 
to a fixed mounting fixture. Cushion clamps should be approximately 
.0313 inch Cl/32") smaller than the 00 of the hose. This fit will 
avoid abrasion of the hose by the clamp. Hoses should be clamped 
approximately every 20-24 inches In areas where there Is no relative 
movement. 

A tie strap may be used between clamps to secure two hoses to each 
other as long as there is no relative motion. Tie straps should be 
snug without crushing or deforming the hose. Never use a tie strap 
to secure a hose to a fix mounting feature. 
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SUBJECT: A/C HOSE ROUTING 

Although hoses should not be crossed. it Is sometimes unavoidable. 
If two hoses cross, they should be clamped together at the Junction 
point with a cushion clamp. 

Tie straps should only be used if hoses are running parallel to each 
other. If the hoses are not parallel, then cushion clamps must be used 
to secure the hoses. 

ROUTING: 

All hoses should be routed to avoid Interfering with routine main
tenance components such as fluid checks and fills, fuel and coolant 
filters. air cleaners, etc. These routinely serviceable components 
should be readily accessible for adJustment or element removal without 
the need to relocate or remove any hoses. Also. hoses should not be 
located on top of anything likely to be stepped or walked upon. 

Parker Hannlfln P-80 A/Chose has good heat resilience. However, 
excessive heat beyond the tolerance limit of the hose will rapidly 
deteriorate the material. Hoses must be routed at least 4.00 Inches 
away from sources of intense heat such as turbos and engine exhaust 
piping. More clearance Is better. especially If the hoses are routed 
above the heat source. 

If the hoses cannot be routed more than 4.00 Inches away from the heat 
source, a sheet metal shield should be provided between the two to cut 
down the heat radiation. An air space must be provided on both sides 
of the shield to allow the heat to dissipate. The shield must be long 
enough to provide protection along the entire length of exposure. The 
shield should be attached to a •cold" part, rather than to a heat 
source, If possible. see figure t. 

0 

() 

-SHIELD ATTACHED TO "COLD" SURFACE -SHIELD ATTACHED TO "HOT" PART 

-HAS AIR GAP -HAS NO AIR GAP 

-COVERS AREA OF EXPOSURE -DOES NOT COVER AREA OF EXPOSURE 

FIGURE 1 
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SUBJECT: A/C HOSE ROUTING 

FLEXING: 

A hose is designed to flex or bend. It Is not designed to be torque 
or twisted. A seven (7) degree twist In a large diameter. flexing hose 
can reduce service life as much as ninety (90) persent. 

In a flexing application, the hose line should be positioned so that 
the bend wilt open and close like a hinge. If the hose does not flex 
in this manner. it may be forced to take an 5-bend during the movement 
cycle, especially when the hose Is being pushed rather than bent. 
This 5-bend type of installation produces excessive hose movement and 
shortens service life. 
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I . PRELIMINARY: 

I. I WHENEVER THE REFRIGERATION SYSTEM OF THE AIR CONDITIONER HAS BEEN OPENED (ALWAYS 
RECOVER AND RECYCLE CHARGED SYSTEM), EITHER AT ASSEMBLY OR AFTER REPAIR OR 
REPLACEMENT OF COMPONENTS, THE SYSTEM MUST BE EVACUATED, VACUUM CHECKED, AND 
CHARGED. 

MAKE THE FOLLOWING CHECKS BEFORE EVACUATING, CHARGING, OR LEAK TESTING THE 
SYSTEM: 

I • I . I CHECK FOR PROPER REFRIGERANT COMPRESSOR BELT TENSION. (REF. 33-0 I I 0 I "PULLEYS 
AND BELTS"). ADJUST BELT TENSION IF NOT IN COMPLIANCE. 

I. 1.2 CHECK REFRIGERANT COMPRESSOR CLUTCH COIL WIRE CONNECTION FOR TIGHTNESS. 
TIGHTEN IF LOOSE. REPAIR IF BROKEN OR DAMAGED. 

I. I .3 CHECK FOR BROKEN OR CUT HOSES, AND FOR LOOSE FITTINGS ON ALL COMPONENTS. 
REMOVE BROKEN OR CUT HOSES ANO REPLACE THEM WITH NEW ONES. APPLY 48-0241 1-000 
MINERAL OIL TO "0" RING PRIOR TO INSTALLATION. AT HOSE BUILD-UP, APPLY TWO 
DROPS OF MINERAL OIL TO THREADS PRIOR TO INSTALLING PROTECTIVE CAP PLUG. 
TIGHTEN FITTINGS IN ACCORDANCE WITH TORGUE VALUES SHOWN IN TORQUE TABLE. 

A/C FITTING TORQUE TABLE 

HOSE SIZE 
#6 
#8 
#10/12 

FITTING TORQUE 
20-25 FT-LB 
30-35 FT-LB 
35-40 FT-LB 

AFTER TORQUING, APPLY TORQUE SEAL TO EACH CONNECTION. 

ONE INCH "0" RING FITTING ON COMPRESSOR HEAD NEEDS TO BE TORQUED 21-27 FT -LB 
REGARDLESS OF HOSE SIZE. 

1.1.4 DEPRESS CHARGE PORT STEM AND MAKE SURE SYSTEM WAS NOT PREVIOUSLY CHARGED 
(NECESSARY IN OFF -LINE ONLY l . 

2. HOSE ASSEMBLY: 

USE MINERAL OIL (48-02411-000) ON ALL AIR CONDITIONING HOSE AND FITTING("O"RING) 
ASSEMBLIES. HOSES SHOULD BE BLOWN OUT WITH DRY NITROGEN OR CLEAN DRY 
COMPRESSED AIR TO REMOVE MOISTURE AND CONTAMINATION. WHEN BLOWING OUT HOSES, 
OBSERVE THAT SUFFICIENT GAS IS LEAVING THE OTHER END, INDICATING THAT THE HOSE 
ASSEMBLY IS NOT OBSTRUCTED. ALL HOSE ENDS MUST BE CAPPED IMMEDIATELY AFTER 
BLOWING OUT. LUBRICATE FITTING THREADS WITH MINERAL OIL (48-0241 1-000) AND CAP 
WITH THREADED CAP PLUGS ASAP AFTER BLOWING OUT HOSES. 

3. CAB AIR COI\!DITIONING SYSTEt~ EVACUATION: 

3. I CAUTION BEFORE STARTING: 

RECEIVER-DRIER, AIR CONDITIONER HOSES, AND OTHER COMPONENTS LEFT OPEN TO THE 
ATMOSPHERE CAN ABSORB ENOUGH MOISTURE TO INCREASE THE DEHYDRATION PERIOD 
SEVERAL HOURS. FOR THIS REASON, ANY DRIER FOUND OPEN SHOULD BE DISCARDED AND 
REPLACED WITH A NEW RECEIVER-DRIER. ALL COMPONENTS LEFT OPEN MUST BE CAPPED 
BEFORE MOVING TO OFF-LINE OR PARKING AREA OUTSIDE THE BUILDING. 

ALL VALVES IN THE CHARGING STATIONS SHOULD BE KEPT CLOSED TO PREVENT 
ACCUMULATION OF MOISTURE WHEN NOT IN USE. 
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3.2 HOSE CONNECTION AND EVACUATION SEQUENCE FOR GENERIC MACHINE TO SHOW 
GENERAL PROCESS (REF. FIGURE I): 

3.2. I CONNECT HOSES OR HOSE ADAPTER YOKE( I) TO BOTH THE DISCHARGE AND SUCTION 
SIDE OF THE COMPRESSOR. BE SURE HOSE ADAPTER CHECK VALVE IS ON THE 
SUCTION SIDE (LOW SIDE) OF THE COMPRESSOR. CHARGE WILL BE THROUGH HIGH 
SIDE PART. 

3.2.2 TURN ON THE VACUUM PUMP AND OPEN VALVES APPROPRIATELY SO THAT THE 
VACCUM PUMP WILL EVACUATE THE SYSTEM. 

3.3 AFTER DEHYDRATING THE SYSTEM FOR 7-8 MINUTES. ISOLATE THE PUMP FROM THE REST 
OF THE SYSTEM. DURING THE NEXT TWO MINUTES. THE NEEDLE SHOULD LEVEL OFF 
UNDER 4MM. IF THE NEEDLE LEVELS OFF ABOVE THIS POINT, THIS INDICATES THE 
SYSTEM IS TIGHT. BUT AN EXCESSIVE AMOUNT OF MOISTURE IS PRESENT AND MORE 
DEHYDRATION IS NEEDED. 

3.4 THE EVACUATION PUMP SHOULD BE CHECKED PERIODICALLY FOR PROPER OPERATION. 
THIS CAN BE DONE FIRST BY CLOSING OFF THE PUMP CIRCUIT AND CHECKING FOR A 
MINIMUM EVACUATION LEVEL OF 40 MICRONS OF MERCURY. FAILURE TO REACH THIS 
LEVEL USUALLY INDICATES EXCESSIVE MOISTURE AND CONTAMINATION IN THE PUMP OIL. 

F 3.5 THE ENTIRE EVACUATION SYSTEM. INCLUDING HOSES, CAN BE CHECKED FOR PERFORMANCE 

F 

BY CLOSING VALVE (#I ON PAGE 3). THE VACUUM PUMP SHOULD PULL THE EVACUATION 
SYSTEM DOWN TO A MINIMUM OF .2MM. FAILURE TO REACH THIS LEVEL INDICATES A 
LEAK OR EXCESSIVE MOISTURE IN THE PIPING OR CONNECTING HOSES. 

3.6 MAINTENANCE PROCEDURES: 
·-

3.6.1 ONLY SPECIFIED HIGH VACUUM PUMP OIL SHOULD BE USED IN THE VACUUM PUMP: 
REFER TO MANUFACTURER'S RECOMMENDATIONS. OIL MUST BE CHANGED PERIODICALLY 
TO KEEP MOISTURE CONTENT DOWN AND ALLOW PUMP TO FUNCTION AT LOW VACUUM LEVEL. 
PUMP MANUFACTURER'S MAINTENANCE PROCEDURES SHOULD BE FOLLOWED IF MORE 
FREQUENT THAN MONTHLY. EACH PLANT SHOULD DETERMINE OPTIMAL OIL CHANGE 
SCHEDULE FOR THEIR SITUATION (HUMIDITY. ETC). 

F 3.6.2 VACUUM GAUGES SHOULD BE CALIBRATED YEARLY. 

4. REFRIGERANT CHARGING SYSTEM: 

AIR CONDITIONER SYSTEM VACUUM MUST BE AT A LEVEL BELOW 4MM BEFORE CHARGING. 
DISCONNECT VACUUM LINE - QUICK COUPLER, MANUAL VALVES. OR SOLENOID VALVES. 

CONNECT CHARGE LINE - QUICK COUPLER, MANUAL VALVES, OR SOLENOID VALVES. 

SUPPLY OF REFRIGERANT WILL BE CLEAN AND DRY FROM 1750 LB. TANK. 125 LB. 
CYLINDER. OR 50 LB. TANKS. 

METERING METHOD USING WEIGHT OR VOLUME (AT A CONTROLLED TEMPERATURE) MUST BE 
USED. 

ONCE PROPER WEIGHT IS FILLED INTO AC SYSTEM, DISCONNECT CHARGE LINE .. 

REMOVE YOI<E HARNESS FROM CHARGE PORTS . 

IMPORTANT: REMOVE LOW SIDE COUPLER FIRST, THEN HIGH SIDE. A SMALL AMOUNT 
OF REFRIGERANT WILL EXHAUST OUT HIGH SIDE COUPLER WITH PCU YOKES. LOW SIDE 
PORT IS SMALLER DIAMETER THAN HIGH SIDE. 

MONTHLY PREVENTATIVE MAINTENANCE WILL INCLUDE VERIFICATION OF CHARGE WEIGHT. 
ONLINE AND OFFLINE EQUIPMENT SHOULD BE USED TO EVACUATE AND CHARGE THE TEST 
BOTTLE. WEIGHT DIFFERENCE BETWEEN CHARGED AND EMPTY TEST BOTTLE SHOULD BE 
LOGGED. CORRECTIVE ACTION SHOULD BE TAKEN IF CHARGE DEVIATES ±I OUNCE FROM 
NOMINAL CHARGE AMOUNT. ROTATE CHARGE SIZE EACH MONTH (I.E .• TEST 2 LB. I I 
OUNCE 1ST MONTH. THEN 3 LB 7 OUNCE THE 2ND MONTH AND THEN START SEQUENCE OVER). 
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FIGURE I-GENERIC EVACUATION AND CHARGE STATION 
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TRUCK WILL BE RECEIVED IN THE OFFLINE AREA WITH VARIUS PROBLEMS: MISSING HOSES, 
SYSTEM BLOCKAGES, LEAKS, NO REFRIGERANT CHARGE, ETC. 

5. I REPAIR PROCEDURES, 

5. I. I MISSING AND UNCONNECTED HOSES AND LEAKS- CONNECT ALL HOSES AND CHECK 
FITTINGS FOR TIGHTNESS. 

5. 1.2 THE REFRIGERANT OIL IN THE A/C SYSTEM IS DIFFERENT FROM AND NON-INTERCHANGE
ABLE WITH THE MINERAL OIL THAT IS USED ON THE "0" RINGS AND THREADS. IF 
SYSTEM IS RECOVERED, REPLENISH WITH THE SAME AMOUNT OF REFRIGERANT OIL AS 
REMOVED. VERY LITTLE OIL WILL NORMALLY BE REMOVED FROM A/C SYSTEM DURING 
RECOVERY. REFER TO FREIGHTLINER SERVICE MANUAL FOR OIL QUANTITY IF UNSURE 
HOW MUCH OIL WAS REMOVED. 

5. 1.3 CONNECT YOKE OR CHARGE HOSES TO CHARGE PORTS. 

F 5. 1.4 EVACUATE FOR TW0(2l MINUTES, ISOLATE SYSTEM, AND LET STABILIZE. IF VACUUM 

F 

5.1.5 

5.1.6 

5.1.7 

5.1.8 

5. I .9 

5.1.10 

STABILIZES, CONTINUE VACUUM FOR 5-6 MINUTES MORE. ISOLATE VACUUM PUMP, IF 
STABLE LESS THAN 4MM GO TO STEP #9. IF STABLE, BUT ABOVE 4MM, EVACUATE 
FURTHER UNTIL STABILIZES BELOW 4 MM, THEN GO TO STEP #9. IF NOT STABILIZING, 
GO TO STEP #5. 
PRESSURIZE SYSTEM WITH 200 PSI DRY NITROGEN. 

CHECK FITTINGS FOR NITROGEN LEAKAGE. IF LARGE LEAKS ARE PRESENT. USE THE 
SOAP WATER BUBBLE METHOD TO LOCATE. AFTER THE LARGE LEAKS HAVE BEEN 
ELIMINATED, USE AN ULTRASONIC SOUND SENSOR TO LISTEN FOR LEAKS. 

REPLACE LEAKING "0" RINGS AND LUBRICATE WITH REFRIGERANT OIL. USE MINERAL 
OIL. 48-02411-000(00 NOT USE ENGINE OIL). 

BLOCKED HOSES SHOULD BE CHECKED BY ALLOWING NITROGEN TO FLOW AND CHECKING 
FOR OUTPUT AT OPPOSITE END OF THE HOSE. ONCE SYSTEM IS COMPLETE. GO BACK 
TO STEP #3. 

CHARGE SYSTEM - REFER TO 4. 

CHECK SYSTEM FOR PROPER OPERATION. IF NECESSARY REFER TO FREIGHTLINER 
SERVICE MANUAL FOR FURTHER REPAIR PROCEDU~ES. 

6. EQUIPMENT OPERATING PROCEDURES: 

6. I ROBINAIRE RECYCLE, RECOVER, AND RECHARGE EQUIPMENT, 

6. I. I CHARGE, 

6. I. I .I FOLLOW INSTRUCTIONS FOR KENT MOORE J-39500 (ROBINAIREl. EXCEPT AS FOLLOWS: 

6. I. I. I. I THESE UNITS HAVE ANALOG THERMISTOR GAUGES ADDED THAT ALLOW CHECKING DEEP 
VACUUH (TO STABILIZE TO LESS THAN 4.0MH AFTER'A 2 MINUTE VACUUM CHECI<). 
SET EVACUATE TIHE SO AS TO GET VACUUM LEVEL NEEDED. DRY CLEAN SYSTEM 
SHOULD TAI<E LESS THAN TEN( I 0) MINUTES. 

6. I . I . I . 2 CHARGE AHOUI'JT SHOULD BE SET AT CHARGE NEEDED PLUS AMOUNT RECOVERED FROt-1 
HOSE IN STEP 7. 1.1 .I .3. 

6. I. I. I .3 PAGE 10 OF KENT MOORE MANUAL. STEPS 4-7, REPLACE WITH FOLLOWING, 

6. I .I. I .3. I TAKE LOW AND HIGH SIDE COUPLERS OFF OF TRUCK, AND DO RECOVERY CYCLE PER 
INSTRUCTIONS TO RECOVER RI34A FROM HOSES PRIOR TO NEXT TRUCK. 

6. I. I. I .4 FIFTY(50) POUND TANK HAS PARKER-HANNIFIN "NS-502-BFP" NIPPLE 
COMPATIBLE WITH Rl34 REFILL STATION. 

6.1 .I .I .5 CHARGE COUPLERS SHOULD BE OILED DAILY WITH 48-02411-000. 
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6. EQUIPMENT OPERATING PROCEDURES: (CONTINUED) 

6.2 P.C.U. AND STT EQUIPMENT: 

6.2.1 HOOK UP YOKE HARNESS TO TRUCK CHARGING PORTS. QUICK DISCONNECTS ARE MATCHED 
TO LOW AND HIGH PORTS. CHECK VALVE IS ON LOW SIDE OF YOKE HARNESS. 

6.2.1.1 

6.2.2 

6.2.3 

6.2.4 

6.2.4.1 

6.2.5 

6.2.6 

OIL COUPLERS DAILY WITH REFRIGERANT OIL 48-02411-000. 

SET CHARGE AMOUNT AT CHARGE STATION. 

BRING CHARGING TOOL (SOLENOID BOX) TO TRUCK AND HANG PREFERABLY SO YOKE 
HARNESS RUNS DOWN HILL TO CHARGE PORTS. 

CONNECT YOKE TO CHARGE TOOL. 

YOKE AND SOLENOID BOX CAN BE LEFT CONNECTED BETWEEN TRUCKS. 

PUSH START BUTTON ON CHARGE TOOL. 

MACHINE GOES THROUGH EIGHT(8) MINUTE VACUUM CYCLE, TW0(2) MINUTE VACUUM CHECK 
CYCLE. AND A CHARGE CYCLE (1.0-1 .5 MINUTES). VACUUM GAUGE NEEDS TO BE 
MONITORED ON ONE TRUCK/SHIFT TO VERIFY THAT PRESSURE RISES AFTER EVACUATION 
CYCLE STARTS, DRAWS DOWN AND RISES SLIGHTLY DURING VACUUM CHECK CYCLE. THIS 
INSURES WE DON'T HAVE A KINK IN HOSE OR BAD SOLENIOD VALVE. 

6.2.7 DISCONNECT SOLENOID TOOL FROM YOKE HARNESS(OPTIONAL). 

6.2.8 LIFT YOKE ABOVE PORTS SO LIQUID FLOWS INTO TRUCK. 

6.2.9 DISCONNECT YOKE ON LOW SIDE FIRST AND THEN HIGH SIDE. CAUTION: A SMALL AMOUNT 
OF 134A VAPOR WILL BE RELEASED SO AIM COUPLER AWAY FROM YOURSELF ANO OTHERS. 
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7. OPERATING INSTRUCTIONS FOR RI34A SUPPLY SYSTEM (REFER FIG.IIl 

7. I NORMAL OPERATION - SUPPLY FROM TON TANKS 

7. I. I EITHER VALVE V4(TANK #I) OR VALVE V6(TANK#2) ARE OPEN. VALVE V5 OR VALVE V7 
ARE ALSO OPEN (FILLING IS DONE FROM TANK IN USE) . 

7.2 SUPPLY TANK APPROACHING EMPTY - CHARGE STATION SENSES LOW PRESSURE. 

7.2.1 IF SECOND TON IS READY, CLOSE VALVE V4 OR V6, WHICHEVER ONE WAS OPEN, AND 
OPEN THE V4 OR V6, WHICHEVER ONE WAS CLOSED. NEVER OPEN V4 AND V6 OR 
VB AND V9 AT THE SAME TIME, ONLY ONE AT A TIME. 

7.2.2 IF SECOND TON IS NOT READY, CLOSE VALVE V4 OR V6, WHICHEVER ONE WAS OPEN, 
AND OPEN V9. V8 IS ONLY OPENED IF BOTH TON TANKS AND 125 POUND TANKS ARE 
EMPTY AND ONLY AFTER V4, V6, AND V9 ARE CLOSED. 

7.3 CHANGE OUT EMPTY TON FOR FULL TON 

7.3.1 REMOVE RESIDUAL FROM TANK 

7. 3. I. I IF TANK #I ( #2) .THEN V5 ( V7) SHOULD HAVE BEEN OPEN. PLACE 125 POUND OR 
50 POUND EMPTY TANK (RI34A ONLY - NO CONDENSIBLES OR AIR) ON FILL STATION 
SCALE AND CHAIN 125 POUNDER TO TANK SUPPORT. HOOK UP QUICK DISCONNECT 
COUPLERS. PROGRAM IN FILL WEIGHT OF 160 POUNDS OR 64 POUNDS FOR 125 OR 
50 POUND TANKS RESPECTIVELY. PUSH START BUTTON ON SCALE CONTROLLER. HOT 
REFRIGERANT WILL FLOW TO COOLER TANK ON SCALE (FILLING WILL STOP 
AUTOMATICALLY ONCE PRESET WEIGHT IS MEH, ·REMOVE FULL TANK AND REPEAT 
ABOVE PROCESS UNTIL FLOW OF REFRIGERANT STOPS. CLOSE VALVE V5(V7) AND 
OPEN V7(V5). ALLOWING TIME FOR REFRIGERANT TO COOL N 125 LB. TANKS WILL 
HELP RECOVER MORE REFRIGERANT OUT OF TON.' 

7.3.2 TAKE HEAT STRAP OFF 

7.3.2.1 REMOVE INSULATING BLANKET. TURN VALVE V2 AND VI (ON TON TANK) OFF. 
DISCONNECT 3/4 INCH REFRIGERANT COUPLING. UNCLAMP HEAT STRAPS FROM TON 
TANI<. SET HEAT SRAP, VALVE AI,ID HOSE ASSEMBLY SAFELY ASIDE. TURN HEAT OFF 
AT TIMER. 

7. 4 REFILL OFFLINE UNIT AND BACKUP TANI<S 

7.4.1 ALL 125 POUND AND 50 POUND TANKS ARE CAPTIVE AND WILL HAVE MALE OUICK 
DISCONNECT NIPPLES. ALL OFFLINE AND ONLINE CHARGE STATIONS WILL HAVE MATING 
FEMALE OUICK DISCONNECTS AS WILL THE FILL STATION. IF TANK IS EMPTY; SIMPLY 
PLACE TANI< ON FILL STATION SCALE, CONNECT OUICK DISCONNECTS, PROGRAM PROPER 
WEIGHTS (SAME WEIGHT AS LISTED ABOVE FOR GETTING HEAL OUT), AND PUSH START 
BUTTON. FILL CYCLE CAN BE LEFT UNATTENDED. 
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AMBER SIDE REFLECTOR 
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~.._-~Attach amber reflectors with /flO ,· 
\ stainless steel screws. 

Marker Lights 

Attach the white ground wire, under each light, to the cab using one of the 
marker light mounting bolts. 

E Attach the light using rivnuts and a stainless steel s-~~'e~'iength such that 
the·screw is flush with the end of the rivnut + .12. 

-~'·'!;~ .. -···;:,.:;c: .,, •. .-- •. 

Form E-45 A REPORT ERRORS AND CHANGES TO CORPORATE ENGINEERING 
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•· -""1\. SLEEPER BOX BOOT INSTALLATION -· -~~ >• ' 

:.:f.~.' .. :.: . 
·~ ' 

33-22230 

1. Use foam tape 48-0117-206 between cab back skin ana 22~17198-000 angle. 
Align 22-16142-001 window frame and angle flush with crawl space opening 
and rivet together. 

2. Align 22-17634-000 lock ring and 22-17198-000 crawl space angle flanges 
so they are flush, then temporarily mount lock ring in place using blind . 
rivets 23-09990-004. 

3. Wipe off all chips and apply sealant around flange of crawl space angle 
and feed rubber boot mounting flange in between crawl space angle 
22-17198-000 & lock ring 22-17634-000. 

4. Install cab lining Al8-1514S..OOO and rear window trim 22-16149-000. 

5. Repeat procedure when installing boot on sleeper box side. 

22-1719S..OOO 
Crawl Space Angle 

Rubber Boot 4S..Oll7-206 
F.oaa Tape 

Sealant: 

Cab Lining 

22-16142.:ooi 
.Window Frame 

22-17199-000 
Window Trim 
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;a. SLEEPER BOX DOOR SEAL INSTALLATION 

Form E-45 A 

l. Thoroughly clean and dry the surfaces to which thi! door ~eal is to be 
applied. Use solvent to remove grease if necessary. 

2. Apply adhesive (FCO/SC 1112) to the areas of the door, frame where the door 
seal is to be installed and allowed to air dry for approximately ten 
minutes. 

3. Apply adhesive to the areas of the door seal that fits into the door and 
allow to air d~ for approximately ten minutes. Note that the seal must b 
pre-formed with 45" miter cut and cemented together as shown in figure 3. 

4. No corner filler plate is needed., Remove and plug up rivet hole with 
caulking compound if'corner plate was installed. 

5. At door corners, use caulking compound to fill up gap as shown in Fig. 4. 

6. On upper door latch side, apply a strip of 
rubber tape (48-02156'-404) as in Fig. 2. 

Caulking. Sealant _ 
7. Apply the seal assembly to the door. Make Into Gap , ·, 

sure that all sealing surfaces are in perfect \ 
contact and seal is oriented as in Fig. l and 2.1=::::::::::::~~ 

Rubber Tape 

' ' 
I l ~ '• - ·~ ' •'• • • 

.. , ...... '.:. • ''"t 

.... -~ ' . 

.. :·:- .. ::·:~ .·: :~· . 
. . . -. ' ' . ,• .. ~ 

'• ·. . '; . . .. . · . : . : ... : . ; 
., • ..... •• : • . • t ... . 

. . . ·. . :. " ' .. . 

Figure l 

' 
' 

~ 

Figure 2 

~ 
I~ 

I 

Figure 3 

Figure 4 

45° Miter Cut 
And Cemented 
Tc,gether 
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LOH ~10UNT LH f1IRROR 

When the LH low mount Mirror bracket with the double wall A-FraMe bracket is 
specified (Ref. A22-21293-2), the lower LH A-FraMe bracket is to be exchanaed 
with the RH uoper ,~-FraMe bracket. 

E-4SA (10/77) 
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WIRE ROUTING 
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33-22234 

A. Axle temp sender wiring to be routed along air lines from frame to axle. 
Three weld studs (23-10300-4) and three insulated clamps (UMP, S325-G6) 
are to be used for attaching sender wire to axle as follows: 

1. Outboard end of axle where the wire separates from the air lines. 

2. Inboard end of the axle near the bowl. 

3. On the bowl3" from the sending unit in line with position 2. 

B. Clamps are to be compressed to firmly hold the wire in place. 

C. Replace the sending unit lock washer and nut with a jam nut ref (23-9337-105) 

r-. D. Alternate methods are acceptable as long as good wire routing techniques are 
adhered to as outlined in Section 33-06101 of this manual. 

EAC-828 
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SYSTEM l · WORK INSTRUCTION ·· K09-S0022-0 I I· FOR TREAD 
PLATE INSTALLATION. 
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1. OBSTRUCTIONS 

i.e., Tilt Pumps, etc. 

SHOP PRACTICE 
TREAD PLATE INSTALLATION 

FREIGHTUNER CoRPORATION 
PORTl..AN), OREGON 

If frame drilling spacing for tread plate hold-down holes 

33-22235 

P*AO?B-29 

("A" dim. per 015-2316) is different than the "B" dimension of tread plate 
assembly, shown below, the shop is to install new threaded rivets in tread 
plate assembly so that "B" dimension is equal to " 

Ref. Dwgs: 022-24154, A22-24153, 015-2316 

E-4SA 
1101771 REPORT ERRORS & CHANGES TO CORPORATE ENGINEERING 
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R.H. DECK 

Form E•45 A 

SHOP PRACTICE 
FPXSH AIR INTAKE'SEALING 

RED DOT UNDER DASH HTR-A/C, <;:QNV, . . . . ' . 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

..... - ·--( 

' 
/ 

• 

33-22236 

Pa e 1 of 2 
· P*A078-29 

·nutT, :FRESH AIR 

7 

TOP• DUCT 
FRESH AIR 

'TOP QF 'COWL INTAKE 

LOWER DUCT 
FRESH AIR 
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Form E-45 A 

SHOP PRACTICE 
FRESH AIR INTAKE SEALING 

RED DOT UNDER DASH HTR-A/C, CONV. 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

Q) USE 4S-60050-308 FOAM TAPE ON ALL FLANGES. USE 
4s~ooil8-00l CAULKING·SEALAl1T TO SEAL ALL GAPS 
OR HOLES LEFT ON OR AROUND EDGES OF DUCT AFTER 
ASSY. & MOUNTING OF DUCT. THE DUCT MUST BE SEALED 
SO THAT NO EXHAUST FUMES OR OTHER GASES MAY ENTER 
THE CAB FROM THE ENGINE COMPARTMENT. 

33-22236 
Page 2 of 2 
· P*A078-29 



r 

( t 
. 

c 

t 

, 

• 

Compiled GAF 

Approved l::o~ P kC 
SHOP PRACTICE 

SEAT FASTENING SYSTE~1S 33-22237 

lnued ")-C.:>- Sf Page 1 of 2 

Revised 1-30·84 Chg Ltr C FREIGHlt.WER CoRPoRATION P*A078-29 POR'1'lANl, OREGON 

To secure the seat to the deck, the following fasteners are to be 
used to assure compliance with applicable federal safety standards. All 
deviations must be approved by Corporate Engineering . 

P/N 
23-10744-075 
23-9318-10 

··FOR FREIGHTLINER TUBE SEAT 
. ITEM 

Hex Capscrew, Grade~Plated, 5/16-18x3/4 
Lockwasher 

QTY 
4 

4 

E-45A (10/77) 
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Compiled GAF 

Approved 
o~PtE 

laued 7·?...3-81 

Revised 1-30· e4 

23-10410-150 
23-9318-007 
23-9339-505 

Install 

Eo40A (10/77) 

SHOP PRACTICE 
SEAT FASTENING SYSTE~1S 

FREIGHTLINER TUBE SEAT (CONT.) 

ITEM 
Machine Screw, Panhead, 10-24x1~ 
,Lockwasher, #10, Plated 
Hexnut, Plated 

-25940. 

33-22237 

Page 2 of 2 

~*AQ78-29 

QTY 
4 

4 
4 
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SHOP PRACTICE 
WINTERFRONT·INSTALLATION 

FREIGHTLINER· CORPORATION 
PORTLAND , · OREGON 

SECTION NUMBER 
33-22238 

PAGE 
I OF I 

PA2042-72 

REFER· TO IMIS· · (INTEGRA TEO MANUFACTURING· INFORMATION 
SYSTEM)· WORK INSTRUCTION·· K09-S0022-012FOR WINTERFRONT 
INSTALLATION PROCEDURE. 



Compiled F. FP-EER 

Approved Q}llf 

Revised Chg Ltr 

WINTERFRONT INSTALLATION 

SHOP PRACTICE 
WIMTERFRONT IMSTALLATIOK 

FREIGH11JNER CoRPoRATION 
PORTl.ANl. OAEGON 

33-22232 

. 

If a winterfront is specified on a vehicle also specifying a snap-on buo screen 
one of the iterlS shou11 be shipped loose. They can not both be installed on 
the grille. 

E-45A (10/77) 



COMPILED RAY 
SECTION NUMBER SHOP· .PRACTICE APPRV BMW 

33-22239 
ISSUE DATE 03/16/94 LEAK CHECK,· A/C SYSTEM 

PAGE 
REV DATE 07/29/96 I OF I 

CHG·LTR A 
FREIGHTLINER··CORPORATION 

PA2042-72 PORTLAND.· OREGON 

REFER TO IMIS· · (INTEGRA TED· MANUFACTURING- INFORMATION 
SYSTEM)· WORK INSTRUCTION··· K09-S0022-0 13 FOR LEAK CHECK, 
A/C SYSTEM PROCEDURE. 
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COMPILED RAY 

APPRV BWM 

ISSUE DATE 03/16/94 

REV DATE / / 

CHG·LTR -

PURPOSE 

SHOP PRACTICE 

LEAK CHECK, A/C SYSTEM 

FREIGHTLINER CORPORATION 
PORTLAND OREGON 

SECTION NUMBER 
33-22239 

PAGE 
I OF 2 

PA21 01-03 

TO DETECT THE LEAKAGE OF R-134A REFRIGERANT ON ALL VEHICLES 
EQUIPPED WITH AIR CONDITIONING UNITS, USING AN APPROVED HAND 
HELD LEAK DETECTION UNIT IN THE CUSTOMER READY CHECK BUILDING. 

PROCEDURE 

THIS PROCEDURE IS SET UP WITH THE CPS L-790A DETECTOR ONLY. 
THE CPS L-790A WILL DETECT REFRIGERANT LEAKS WITH A RATE OF 
15 GMS/YEAR IF SET UP PROPERLY. THE UNIT WILL ACCURATELY 
DETECT R-12, R-22, AND R-502 REFRIGERANTS AS WELL AS R-134A. 

I. PRE-CHECK PROCEDURE 

I .I CHECK THE CPS L-790A DETECTION UNIT FOR A LOW BATTERY 
INDICATION. CHANGE BATTERIES IF REQUIRED. 

1.2 CHECK TO INSURE ALL PARTS OF THE DETECTOR ARE PRESENT 
AND ARE CONNECTED PROPERLY. THIS INCLUDES THE MAIN BODY, 
THE ION SENSOR CARTIDGE, ALUMINUM SENSOR HOUSING, WATER 
VAPOR REFERENCE FILTER, AND EARPHONE IF REQUIRED. 

1.3 START VEHICLE AND RUN A/C SYSTEM FOR ONE (I) MINUTE. 
SHUT VEHICLE OFF AND PROCEED. 

2. LEAK DETECTOR SET UP 

2.1 DETERMINE SENSITIVITY LEVEL REQUIRED FOR ACCURATE READINGS. 
USING THE CPS L-790A LEAK DETECTION UNIT, DO NOT INITIALLY 
SET THE SENSITIVITY LEVEL GREATER THAN FIVE (5)-0THERWISE 
A LARGE NUMBER OF RANDOM FLUCTUATIONS WILL BE PRESENT. 
ONLY USE LEVELS HIGHER THAN FIVE (5) TO PINPOINT A LEAK 
AFTER INITICAL DETECTION. THE LOCK-OUT MODE IS ALSO USEFUL 
IF A LARGE LEAK IS PRESENT AND PINPOINTING THE LOCATION IS 
STILL REQUIRED. 

2.2 SET UNIT TO INDICATE LEAKS WITH BOTH VISUAL AND AUDIBLE 
ALRMS USING APPROPRIATE INPUTS ON THE KEY PANEL. 

3. LEAK CHECK 

3.1 USING THE HAND HELD CPS L-790A REFRIGERANT DETECTION UNIT, 
CHECK FOR LEAKS BY PLACING THE ALUMINUM HOUSING NEAR THE 
SUSPECTED AREA, WITH SPECIAL ATTENTION ON THE AREA BELOW 
THE FITTING OR JOINT BEING CHECKED (R-134A IS HEAVIER 
THAN AIR) 
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COMPILED RAY 
SECTION NUMBER SHOP PRACTICE APPRV BWM 

33-22239 
ISSUE OAT E 03116194 LEAK CHECK, A/C SYSTEM PAGE 

REV DATE I I 2 OF 2 
CHG LTR FREIGHTLINER CORPORATION 

PA2101-03 - PORTLAND OREGON 

3.2 IF A LEAK IS SUSPECTED, VERIFY LEAK BY REMOVING THE SENSING 
UNIT FROM THE IMMEDIATE AREA, THEN RETURNING IT TO THE SAME 
SPOT. SIMILAR REFRIGERANT LEAK RATE READINGS SHOULD BE 
INDICATED ON THE DETECTION UNIT IF A LEAK IS PRESENT. 

3.3 BEGIN THE VEHICLE A/C SYSTEM CHECK UNDERHOOD, CHECKING THE 
A/C COMPRESSOR AND FITTINGS, CONDENSER, RECEIVER/DRYER, 
SPLICER PLATE, AND ANY NON-CONTINUOUS HOSE CONNECTIONS. ANY 
CONNECTION USING 0-RING SHOULD BE THOROUGHLY CHECKED. 
RECORD ANY DETECTED LEAKS ON THE APPROPRIATE PAPERWORK 
STATING AND/OR SHOWING THE REFIGERANT LEAK LOCATION. 

3.4 PROCEED TO THE INTERIOR OF THE VEHICLE AND CHECK ALL INTERNAL 
FITTINGS BEHIND DASH AND IN SLEEPER AREA (IF APPLICABLE) BY 
PLACING DETECTION SENSOR BELOW THE DASH PANEL AND CHECKING 
READINDS AT THAT POINT. ANY LEAKAGE IN THE EVAPORATOR, 
EXPANSION VALVE OR ANY 00INT/FITTING WILL BE DETECTED BY THE 
UNIT. IF A LEAKAGE IS FOUND, RECORD READINGS ON PAPERWORK. 
PINPOINTING THE LEAK BEHIND THE DASH PANEL WILL BE DONE BY 
OFFLINE PERSONNEL. ALSO CHECK EVAPORATOR FITTINGS UNDER DECK 
FORAUXILLARY HVAC UNITS. 

4. RECORDING 

4. I IN AN EFFORT TO IMPROVE OVERALL SYSTEM PERFORMANCE AND 
RELIABILITY IT IS IMPORTANT TO ACCURATELY RECORD THE LOCATION 
AND SEVERITY OF THE DETECTED LEAK. THE VISUAL INDICATORS ON 
THE CPS L-790A SHOW A LEVEL OF SEVERITY THAT CAN BE USED WHEN 
RECORDING LEAKS (ALSO STATE SENSITIVITY LEVELl. LOCATION 
DESCRIPTIONS SHOULD BE DETAILED TO AVOID ANY CONFUSION. IF A 
LEAK IS DETECTED,THE INFORMATION IS TO BE FORWARDED TO THE 
OFFLINE DEPARTMENT. OTHERWISE, THE INFORMATION IS TO BE 
COLLECTED BY THE OA DEPARTMENT FOR ANALYSIS. 

PRECAUTIONS 

ABOVE PROCEDURE IS SET UP FOR THE CPS L-790A DETECTOR ONLY. 
ANY DETECTORS PREVIOUSLY PROCURED FOR THE OFFLINE DEPARTMENT 
ARE NOT ACCEPTABLE FOR THE ACCURATE DETECTION OF R-134A 
REFRIGRANT AND SHOULD BE LABLED AS SUCH. 
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SHOP PRACTICE 

FASTENERS, GENERAL 

. 33~3102. 

Is sued 1012 31 65 f::C7""hn~g--=F:-R~E-I G __ H_T_L __ I N-E-R--:C-:0-:R-:P-O:-R-A-:T:-I-:O-:-N_._~....;..;..·pa.;.::g..,'e-l----l 
Revised 'l. -1 !:1"'1'4 ' Ltr: E;a PORTLAND OREGON 

General 

·Fasteners used for all vehicle applications shall co11form to S .A.E. 
standatds, unless specified otherwise by Engineering •.. 

Threaded Fasteners 

A. Bolts, sc;rews, nuts and the like, whether obtained connnercia lly .or produced 
by ]i'reigh,tliner, shall conform to the Unified Screw Thread Standard, Coarse 
or Fine Thread Series, Grade •5<Mat.i.:dai, <>llhless,•specified otherwise. 

B, 

c. 

Clas.s 2 t'olerances for thread dimens.ions (i.e .. , "Class. 2 fit") will apply 
in all cases to both outside and inside .threaded members. · 

. - . ' ;· . ' .- ' - - - - . ' - . ' . 
. For nilminal sizes of 7/16' ·and up,. through-bolt$ with riuts shall. be of th~a 

UNF series, and cap screws or studs entering tapped holes shall be of the · 
UNC serfe·s. Smaller sizes than 7/16 may be selected in either UNF or UNC 
series. 

·(ref. ASA Tyr•e. &. Thread Form) 

Type AB. tapping scr.ews are to be. 
used instead of type A or type 
BP tapping screws. 

.·Type B tapping screws are to be 

.. used when. a blunt end is· 
required,. 

~TYPE 
·~ .. As 

•· • • .-• <£ _-· 

Preyailing torgue lbcknuts are assigned three grad!"s A,B, and C,' by the·. 
A.tne:dca.n.St.;~ndards Association. Locknut grades· shaU .be' used wi.th ):tie . 

·following bolt grades: 

A. S .A. Locknut Grade 

A 
B 
c 

S .A. E. Bolt GrS:de 

0, 1,2 
3,4, 5 

. 6, 7' 8 

D. Lockwashers· 
Lockwashers are not to he used adjacent to aluminum surfaces • 

"• .' 

l'iwm E•40 REpORT EMORS & ,CHANGES TO ENGINEERING. DEPT, . . ~· 

~- ·.-. 



The following rivets are normally stocked for Freightliner shop use: 

7PP ~gQ[NTERSUNK HEAD BRAZIER HEAD 
Al.'l 425 6053 T61 AN 455 605~ T6l Chamfered Shank 

AN 425·4- 4 1/8 X 1/4 AN 455·5- 5 5/32 X 5/16 
AN 455·5· 6 5/32 X 3/8 
Al.'l 455~5~. 7 5/32 X 7/16 

AN 425·5· 4 5/32 X l/4 AN 455-s- a 5/32 X 1/2 
AN 425·5· 5 5/32 X 5)16 AN 455·5-10 5/32 X 5/8 
AN 425·5- 6 5/32 X 3/3 AN 455•5•12 5/32 X 3/4 
AN 425·5· 7 5/32 X 7/16 
AN 425·5· 8 5/32 X 1/2 
AN 425·5~ 9 5/32 X 9/16 AN 455~6- 5 3/16 X 5/16 

AN 455-6- 6 3/16 X 3/8 
AN 425,6- 6 3/16 X 3/8 AN 455-6- 7 3/16 X 7/16 
AN 425·6-· 7 3/16 X 7/16 AN 455~6"' 8 3/16 X 1/2 
AN !+25·6· 8 3/16 X 1/2 M t,5s-6- 9 3/16 X 9/16 
All 425-6• 9 3/16 X 9/16 AN 455·6•10 3/16 X 5/8 
!;}; 425·6-10 3/16 X 5/8 AN 455·6·12 3/16 X 3/4 
AN 425·6·12 3/16 x' 3/L, 
AN 425·6·16 3/16 X 1 
AN 425·6·20 3/16 X 1 1/4 AN 455-8- 8 1/4'X 1/2 

AN 455·8·10 1/4 X 5/8 
AN 455·8·12 1/4 lt 3/4 

1;}1 425·8-10 1/4 X 5/3 AN 455·8·14 1/4 X 7/8 
AN 425·8·12 1/4 X 3/.4 

BRAZIER HEAD 

I ROUND HEAD 25 F Soft. 

I 

AN 430 6053 T61 ' 
AN 455·5· 5 5/32 X 5/16 

Ml 430·8· 3 l/4 X 1/2 AN 455·5· 6 5/32 X 3/8 
Ml 430·8·10 1/4 X 5/8 AN 455·5· 7 5/32 X 7/16 

I AN 430·8·12 1/4 X 3/4 AN 455•5• 8 S/32 x 1/2 

I AN 430-8·14 1/4 X 7/8 AN 455·5·12 5/32 X 3/4 
' AN 430•8•16 1/4 X 1 

I AN l>55~6- 8 3/16 lt l/2 

I 
I 

L 
~ '•. 

-·.-. 

. I 

l! 
i 
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!-2.!...:.~:_:_r_ -'--- FREIGl!TLtNER USAGE OF LOCK-BOLTS 
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~.vi-s_e-d·t·~·::~/·_-~;_~ __ /8, FREIGHTLINER CORPORATION Page 4 
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1 
i 

r 
I 

PIN 
NUMBER* 

T 
I RR6B~R8-4 
I RR6B~R8-6 I RR6R~R8-8 
I 

' 

NOM, 
DIA. 

INClUiS 

PIN 

GRIP RANGE 
liNCl:lES)• . 

.219 

.344 

.469 

.344 

.469 

.594 

RECO*ENDED 
UOLE 

t~~:iis' 
17/64 
17/64 
17/64 

Material: 

COLLAR 
NUMBER 

COLLAR 

Mild St:ed 

3500 
3500 
3500 

AVERAGE 
STRENGTR 

3200 
3200 
3200 

~----------~--~--~--~--------~----~----~--~ 
1 Installa.t:l.on·'Tools: 

1 

I Huck Installation tool H353 has been found satisfactory for Freigbtl:l.ner shop 
use. Other types and models are ava~lable from Huck Mfg. Co. (2500 Bellvue. 

I · Detroit 7 • Mich. or 220 N. Daphne. Hawthorne, Calif.) or f!:Olll the Cherry Rivet 
' Division of Townsend Company • 

• 

* Example of P:l.n Pa:rt Number: !ii-E-f 
SERIES (Mult:igrip)--,---- - _ GRIP LENG'.CB (16ths of inch) 
NUMBER OF LOCK GROOVES - DIAMETER (32nds of inch) 
BEAD STYLE (\B•Bra:zier) MATERIAL (It" Mild Steel) 

f,., m E- 'I'll REPORT ERRORS & CHANGES TO ENGINEl!lliiNG DEPT. 
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SHOP PRACTICE 

BOOTS, CAPS & COVERS 
------·--------------------·---· --+--· ·-·---1 

FREIGHTLINER CORPORATION 
. ...t._;;:..i.-----'---- PORTLAND, OREGON 

In general, the use of special boo,ts, caps and covers to protect working parts of 
the vehicle is to be discouraged. It is. far preferable that parts be so designed 
and so.mounted that they are.self-contained and protected without the use.of 
auxiliary devices. There are, however, some allowable . exceptions. Some of these 
are: 

Lube-Fitting Caps . 

A small cap, flexibly tethered* to the fitting by a thin strap with a ring at 
its end, all molded in plastic, is used at each Zerk lubrication fitting on 
the vehicle. 

One type will be included at the ttme the lube fitting is installed, the ring 
simply being slipped over the threaded portion of the fitting before screwing 
the fitting .in place. However, the plastic ring can readily be slipped over 
the fitting afterward. The other type loops over the tip after the fitting 
is installed. ~---.~ B391 Cap'. 

";_~~ . ..--------- \ (Both caps shown; 
Lube Fitting -- ..,... . ~ use only one.) 

... ~ 8 
· "' P0'-1 Cap . "---" . 

The purposes of this cap are at least twofold: 

' 

(a) It serves to exclude from the tip of the fitting dirt which other
wise might be forced in with the lubricant by the lube gun. 

(b) It can be used as an indicator at vehicl.e assembly that the fitting 
has been lubricated, if the cap is left open until the fitting ha.s 
been greased. · 

* CLV #PO 18 - A patented product of Clover Industries, Inc., Plastic Division, 
578-602 Young Street, '.tonawanda, New York •.. 

~ PRC #B391 --A product of Protective Closures, 2207 Elmwood Ave., Buffalo, N.Y. 
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33-48100 
Contents 

·NOTE: For designation and specification only; for application and adjustment, 
see 33-00·Series. 

GROUP & TOPIC NO. DESCRIPT\EI)N 

c 48-' >:·· .. ,._, ., ... ,, .. 
·.·,,,,, •:.'.'-

-102 

-103 
. 

-104 

-105 

-106 TUBING 

-107 

-108 

-109 

f -110 

B -111 

-112 

A -113 

-114 SEALANTS 

·115 ANTI-CORROSION COMPOUNDS 

·116 PROTECTIVE COATINGS, NON•METALLIC 
. I 

·117 ADHESIVES 

-118 ANTIFREEZE 

-119 INSULATION 

-120 

. 

I i, 

g I HYDRAULIC FLUIDS 33~14106 & 33-18120 

A 1----------+-P~IM-~:R &_~~~N_TI_Nc --------------+3-J_-_oo_~-~-:------1 
Form E-45 REPORT ERRORS & CHANGES· TO ENGINEERING DEPT. 
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Ingerso1.1-Rand air 3tarters 
w/optlonal automat:i.c. oiling 

sy:.,tcm 
t-:t/o optional <?.utomatic oiting 

system 

Steerir.t~,~ Chuck 

Engines~ 

~.t~iL_g~~.I2l~~!.f.~E-1IiE~8.if:..9.! 
.::\::::}2!EJ::_)~9.~.:I:£:I_g. t l!:.E£.~i?I) 

.1\hovco 20u 
llelo11 20° 

Al ~:.J2~.£0 it .PJ.-~2'::~ 1 .1_~~~&.1:.~£-~ 
!,\1. ].:. Tcrflp~?.rature.s 

~li .. -<:..e! erp :i._1l0E ... !~!.at.:~~~ 
Abovf~ 32° 
B«~J.O\V 32° 

ar~t:i-oxidc.tlon ;::tg(::.;.,_t:s p_et:mi. ~:
sible, hut nO Jeterg\2nt agenta.) 

Not specified 

(10° ]!' t: up) ·-··· 
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Gre~:tse to mee.t Spec 0·"610 
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:FRE!GH'l."LINER AP:PI10WD LJST OF P~'l£J~- TUBING 

(For installal:ion see ,,OOW6.)_ 

Air supply, horn and windshiodd 
wiper 

Polypenco Nylaflow, Type LP 
= Polymer Corp, of Pennsylvania 

2150 Fairmont Avenue, 
Reading, Pennsylvania 

Overflow tube, radiator 

lmperial~Eastman; Nylon U SN 
- Imperial-Eastman Corp, 

Dept, TR, 6300 W, Howard St, 
Chicago 48, Illinois 
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1. POHER STEERING APPLICATIONS 

Use lOH-HS Engine Oil 

2. TILT PUHP APPLICATIONS 

A. For temperatures -100];', and above, fill 1-1ith any of the following: 

(a) RPH Torque Fhdd No. 3 
(b) l1obil Fluid 62 
(c) Donax T-1 
(d) En co Torque F lui.d 35 
(e) Texaco 764 Torque Fl uid 60 

Acceptable alternate: Automatic Trans mission <'l.uid (Type A) 

B. For temperatures belo<7 -10°F., fill with Aircraft Hydraulic Oil MIL-H-5606A, 
or equivalent. 

;:: I 
~ I 

L....,. _____ , ____ "_, ________________ j 
Forrn E-45 REPORT ERRORS & CHANGES TO ENGINEERING DEPT, 
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~RIMERS & PAINTS: ~!l.li -"'!' ___ PRIME TREATMEN'l'S 
. 

4lH\!.!ty:-h}~qjl_ -- ·-·"··--·--·-··----
FREtGHTUNER CORPORATION !!'age l Revised I _ _L . ' PORTLAND1 OREGON 

. 

FREIGHTLINER APPROVED LIST OF PR!ME TREATMENTS 

...... ~· ,. ' 
(BEFORE PAINTING) 

After sanding, apply solvent wash (DuPont T3812 Primer Reducer) for removing 
grease, then follow with appropriate trl!atment below: !•···.• ....• 

. 

F.L. Spec,No. Description Degree of Protection Re\1U::j,ve Cost 
' NO, of Treatment Ferrous Alloys S~ll L~{J~ Atmos, Elevated ALUM. MAG. y, 

Team T""'n .,....._,..= 
* 818-012 . ~·, Wash.Primer Fair Fair* FeMdto I . Low Low 2 Dupont . 

4 Oakite 33 Phosphoric Acid Etc1 Good Very Low Very Lo 
- ----·--~-· ----·~--~-.. -.... ~~ 

818-012 
DuPont Wash Primer Modest Modest 

5 - ~ - --- I 

I 65-3055 !Medium !Medium Fair I 
DuPont Poly ... Vj.nyk!hlt}h:B;1 

-
I Oakite 33 Phosphoric Acid Etcl . 

~, I 1 583 Epoxy Chromate · Good Fair Low Low~i('~ ' l DuBont N~n-Sanding Primer .. 

r . -- . :·, c 
' Mil, Amorphous Chromate I . ·.·.•· 

C-5541 . Conversion coating 
!Good 1. 10 - - -i - - - Fair High Modest ... 

583 Epoxy Chromate ·.· ... ' 

L• i DuPont . •,'<': 

l 
.. 

I 
! ______ j 



·-· -· 
~mr>_!:_l:e~Lt5jlf._ SHO~ PRACTICE 33·48l13 

~.ATli:RIALS USAGE 
~prove~-~'1'*4, PRIMERS & PAINTS: m:A'l' MS!ST ALUM!NUM Issued 9~2 ~68 

__ .. ______ , _____ 
'----·-·- .. FREIGHTLINER CORPORATION l?age 2 Revised PORTLAND OREGON 

' ",, .-, 
" 

The following brands of heat resistant aluminum paint have·been approved for 
exh2ust fitting and other high temperature uses: 

l1ANU!i' ACTIJRER' S: 

Brand Name Symbol Number 'l.'ll:MPERATUP.E REMARKS 

Rustoleum RST 4115 400°l?·S00°F ............................................ ----------................. _42Ts···--· ·-·-·aoo0w·····-···· 
--·--·-···· ......................................... .....,--1----·-4315 ·----I2ool'ir _____ 
Must be clean metal and 
baked at 450"1? for 
45 m:l.nutes. 

Du l!'ont llUP 354·11'·794 800°F 

I ............. _ ........ ---... L--.......................................................... . ·----~----------··-···-··---- ---------· 





USAGE 

2. Caulking 

Closure of moderate
size gaps and holes; 
General use in unex
posed locations. 

3. Gaskets 

Static seals up to 
300° F. 

""~--""-"-----------·--,-. 

sHoP pRACTicE I :n-48114 SEALANTS I -- . 

PRODUCT~FAGTURER 

CAULKING COMPOUNDS, NON-HARDENING 
("Gunk" "Dum-Dum" "Rub•Dub", etc.) . ' . 

- Mortite 
J o W o Mortell Company 
Detroit, Michigan 

GASKET FORMING COMPOUNDS 

- Permatex #2 "Form-A-Gasket" 
Permatex Company 
Dept. TR, Flagler Court Bldg, 
West Palm Beach, Florida 

- Locktite Plastic Gssket 
Locktite Corporation 
705 No Mountain Road 
Newington, Connecticut 

REPORT ERRORS & CHANGES TO ENGINEERING DEPT. 
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CQI!ll?_!,_!§_~ l ~~//f__ 
------- ----------, 

SHOP .l.'MC'l'ICE 33~48114 

l ~pproved i 7- -~·d.~ SEALANTS 
:r~sued--r 9_- 3-Gs ---------·--·-------------------------- ---- f-· ------r------ -- FREIGHTUNER CORPORATION l'age 3 I Revised PORTLAND OREGON -

USAGE l'RODUCT /~IANUF ACTillUm 

4. .Heater Hoses HOSR•'ro-TUBE IlEAL • 

None: Do not use Sealant; luhl!'icata 
with plain or soapy water for 
ease of assembly. 

I 5. 
Lap Joints ______ 

LAP JOINT S~T 1 MRTAL·'l'O·Me'l'AL, 
RllBB~·'ro-MiTAL1 RUBB!m•TO·GLASS, ll:TC. I 

Cab skin•tos!dn and skin-to• I deck lap joints; also sealing MASTIC OR. PUTTY 
marker light rubber footing • !!:en!: Auto Bedding Glazing Compound 
to cab roof and windshield• l<ent Indust:ril.es 

I 
molding to windshield-opening. ·Detroit, Michigan 

TAPE 

I • Behr Manning Co, 
Troy, New York 

,__ _______ 
6. Screw Threads (Straight) -- SC~ & NUT LOCK COMPOUNDS 

Screws and nuts that must not • Locktite Nut Lock I 
loosen under vibration. 

! ! Studs that require greater break• • Loclttite Stud Lock 
loose torque than Class 5 Force • 

Fit when eel:. ! l Set screws, capscrews, machine = Loclttite Screw Lock I 

I ' 

I 
screws. (Screws that may require Locktite Corporation 
occasional adjustment or replace- 705 N. Mountain Road I 

ment) Newington, Connecticut I L 
I -
l 7. Windshield Glass to Windshield WINDSHIELR §EALER 

Mol dins 

l = Bear Brand Windshield Sealer 
Behr=Manning Company 

I Troy, New 'lorlt 
I •l<ent Auto Bedding Glazing Compound 

l<ent Industries 
Detroit, Michigan 

I 8. Flexible Weather Seal: X1etal-to• SILICONE RUBBER ONE•li.'ART SEALER 
Metal and Wire Entrx Sealin~ 

·l 
- #780 Building Sealant 

Dow Corning Corporation 
Midland, Michigan 

-~·~"' ''-'P•< '0'<.0,_.,.~ --- ·--· 
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Compiled 17./.1. d.. SHOP PRACTICE :h~tf8115 
Approved A(JJ(. ANTI•CORROSION COMPOUNDS ' .• , 

9~b-6s 
,.:;;. 

Issued 
FREIGHTLINER CORPORATION ,-,=-. 

Revised i PORTLAND OREGON 

FREIGHTLINER APPROVED LIST OF PRODUCTS 

USAGE PRODUCT/MANUFACTURER 

To Prevent Corrosion of Metal ANTI-CORROSION COMPOUNDS 

Spread on all surfaces where two Alumilastic "C" Consistency 
different metals such as steel Parr Paint & Color Co. 
and aluminum, steel and magnesium, Cleveland, Ohio 
etc., come together. Use 
especially between frame and 
brackets, under washers and bolt 
he"ads attaching aluminum and mag-
nesium parts, and where brackets 
attach to cab structure. 

Rust Prevention Rust Preventives 

General ENSIS-105 : 
Shell Oil Co. ., 

~·· 

Rust Prevention 

Cylinder blocks, cylinder heads, Ferroerate 346 
cranks, etc. (Petroleum Solvent Base) 

Quaker Chemical Products Corp. 
Conshohocken, Pennsylvania 

To Prevent Acid Corrosion of 
Batter:11: Box {Pl:z!:!ood} Liner 

Compound "L" 
Teltllco 

,, 

I 
j 
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-- --------l 
. ~_!ovad d:U __ l.'l.W'l'!Wl'IVE COATINGS, NON·METAI.LIC; UNDERCOAT 
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APPROVED LIST OW UNDERCOAT MATERIALS* 
. 

USAGE 

General use undercoating of cab 
deck and tunnel, inside of door 
panels, etc., for surface pro• 
tection, sound deadening and 
heat insulation. 

• Quaker Koat 
Quaker State Oil Refining 
Comp,sny of California 

- Nox•Rust (•Empire Lubricants 
Part No. AC410) 
(New Super Nox-Rust Under• 
coating fortified with SXL) 

Daubert Chemical Co. of 
Chicago, Los Angeles and 
Philadelphia 

* For detailed usage and methods of application see '33-00116• .• 

1\\ 
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Issued 9-2.3-68 I 

--·---- .. •. 
\:;·. FREIGHTUNER CORPORATION 

Revised ; . PORTLAND OREGON .. j·.· 

. • _; . APPROVED LIST OF ADHESIVES ., .. , 
i \\(For Me tho~ of Use See OOHZY. 

ji",~<'IY<•·'· 

.\4t~.jV~'):,;~~-/;·.!fJii~.\V> .. ·.·:·· . ! 

... ~ MATERIAL(S) TO BE JOINED ADHESIVE AGENT & MANUFACTURER 

1. "Royal:l.te" Solvent 
Methyl•ethyl•ketone (M•E•K) 
(for softening the surfaces to be 
joined,) 
Chemical supply house 

2. Rubber, Polyurethane foam, Rubber• Base Adhesive 
fabric and leather to metal, EC 1711 High Strength Rubber-Based 
wood, and many plastic sur ... Adhesives. (Excellent resistance 
faces. to water.) 

Adhesives, Coatings & Sealers Div. 
3•M Co,, St. Paul, Minnesota 

. · . 

3. Rubber to Metal Adhesive 
Weatherstrip Adhesive (Black) 

. 
3•M Brand 
Adhesives, Coatings, & Sealers Div. · 
3-M Co, St. Paul, Minnesota 

4. Vinyl & Cloth Trim ~dhesive 
Fast Tack Adhesive 
3•M No, 8035 
Adhesives • Coat:l.ngs, & Sealers Div .• 
3•M Co., St. Paul, Minnesota 

' 

~ 
.. 

~ 
·~. 

i . · . 

. 

~m E·"'ll REPORT ERRORS & CHANGES TO ENGINEERING DEPT, 
..... ,., ... .• 



11 ~-' 
' '""'' ~"-"• I 

.. . 
SHOP PRACTICE 

A. Rt". '-'"' ANTIFREEZE 33-48118 
~ . ;-. 

. "ll rJ,-' FREIGHT• ~~~R CORPORATION -._ ' ,:::s:-s - -> . PORTLAND. 
. 

It is Freightliner policy to install antifreeze in all vehicles unless 
specifi.cally_ authorized otherwise. The antifreeze must be approved per 
Freightliner material specification 48-22880 and be installed in accord
ance with the following compatability listing between engine manufacturers, 
water filter elements, and cooling system inhibitors and/or antifreeze. 

CHROMATE Dowtherm-·209 
wiu:e:r 

ALLIS CHALMERS R!lll A'I'R Water · 

DCA 
. 

BORATE Water 
CATERPILLAR 1l~lm1 ono Gl vcol 

DCA 

-. 

. 

-__ --, 1__, '--' I . • • ., 
cUM!iiNS 

.· \ 

CHROMATE Dowtherm 209 

, .. ~--' ·-·- · ··t· ==j·. ~~~-;~===t=i Et'h~v:Le~nei Ga~:tv~co.:lc=3 
Eth'Vlene ,,.,~nl 

~~~L-----------lc==jD~~ille====~~~~==~-~~ 
~~ 1l~~u~o"1.~n1 

BORATE 
1

._- DETROIT DIESEL 

\J- -------~---1---~DCA~----J==~ Et•h~.,,~-1o=on=oG=ll=YC~O=>:l==j 
.':; 
~ 
~ 
-~ 
!-I' 
1 
~ 

A. CHROMATE FORMULATION INCLUDES: 
1. "Fleat!guard" chromate element 
2. "Perry" chromate element 

B. BORATE FORMULATION INCLUDES: 
1. "Fleet guard" borate element 
2. "Perry" year-round element 

C • DCA FORMULATION INCLUDES: 
1. Fleetguard "DCA" element 
2. Perry "universal" element 
3. AC "DCA" element 
4. - "NALCOOL- 2000" (liquid) 
5. "NALCO 1139" rust preventative (liquid) 

-"""- .,- It-, .( . ..1-_1",~'" ' r-~. --· ... '· !' 
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