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effectrvely ahd economrceh ey Plve certain  specific
prob ems wrt out causing otner drtficulties. For example

|f higher detergency IS re uired to reduce varnrsh and
sludge deposrts resy trng from some unusua operatronal

a, thoro hly”tested and app dditive -
Super ngine O % d/plement IS a ar
Drive Belts

Driv ?Its should be checked eve[)y 600? iles or 4
months gr proPer tension. A loose belt will affect water
pump and generator operation.

POSITIVE CRANKCASE VENTILATION
VALVE

Every 54 000 miles or 24 m?nths the a/alve should be
replaced. Connecting hoses, fittings and tlame arrestor
Ehould be cleaned. A everg oll cjtanr%e the stlstems hould
e tested forproper unction and serviced, If necessary.

AIR INJECTION REACTOR SYSTEM (A.LR.)
CONTROLLED COMBUSTION SYSTEM
(C.C.S))

The Air InJectron Reactor system should have the drive
et rnsgecte L ear an tensron every 4 monéhs or

lles, whichever occurs first, ddition
comp lete eff ectrveness of either sgstem as we 8 f uI
power and performance, depends upon idle, speed
ignition  timing, and _idle ue mrxture berng st
according to Specification. ri]uar tune -Up Which
Includes” these adgustments sho performed
perjodically to assuré normal engine effrcrency, operation
and performance.

EXHAUST GAS RECIRCULATION SYSTEM
(EGR) -

At 12-month/12,000 mile intervals when orneratrng with
leaded fuels or ap 24-month/24,000 mile | tervals when
using unlea ed fuels remove Inspect, and 1T deposits
exrst riean the EGR vgve Inspect the EGR assa’rges Id

manrfoL clean ‘as requéred age
E Rvave must be repaired or replace

GM EVAPORATION CONTROL SYSTEM

Every 24 months or %? 000 m”es gmore often under
ust condrltrons (f ter in the base of the canister
must be replaced” and the canister Inspected.

MANIFOLD HEAT CONTROL VALVE

First 6,000 miles and every 12,000 miles or 12 months
thereafter check valve for freedom of operatjon. If valve
shaft Is sticking, free it up with GM Manifold Heat Con-
trol Solvent or’its equivalent.

AIR CLEANER

cauTion: Do not remove the engine air
Cleaner unless tem orarg remova IS necessﬁry
during repair or maintenance of the veh

GENERAL INFORMATION AND LUBRICATION 0-7

When the air cleaner is removed backfiring can
causefire in the engine compartment.

NOTE: Under. prolonged dustu drrvin%
conditions, | It is,  recom ended hat thes
operations be performed more often,

011 Wetted Paper Element Type

L-6 engine, replace every 12,000 miles. V-8 enging, ever
120009mrles prns ﬁ dement for dust ?eaksg rtroles
other d?ma ge. Replace | necesiary If satist actory
rotate element 180 trom original |nstalleg pos! 0
Replace at 24,000 miles. Element must not be washe
oiled, tapped or cleaned with an air hose.

Crankcase Ventilation Filter
(Located Within Air Cleaner)

If 50 erﬂurp%ed inspect every oil chet%0 e and replace if

08853 lace " at least” every 24000 miles; more
?ten under ddosty driving condrt ds
FUEL FILTER
Replace filter eIement | catedh in carburetor rTnIet ever%
V) monthsd Omres |chever occurs rst Od
an In-line filter is also used, every 24,000 miles. Replace

in-line filter every 24,000 miles,

DISTRIBUTOR
Replace cam lubricator at 24,000 mile intervals.

GOVERNOR
The attachrng bolts ?]hould be kept tr ht, the op‘ronall

SERE L S

ed every 12,000 nd/ les.
ACCELERATOR LINKAGE
Lubricate with engine oil every 24,000 miles as follows:

1 On V8 engrne lubricate the ball stud at the
carburetor [ever

2. On L6 eng 1ne Iubrrc:iebthete t?te ?II studs at the

carburetor %r and H rica %r mounting
stud. Do not lubricate the accelerator cabl

AUTOMATIC TRANSMISSION
FLUID RECOMMENDATION

el G DS iy

fhe mar

Check the fluid level at each enﬁ]me oil change period.
To make an accurate fluid level chie

L Drive vehicle several miles, making frequent start?
and sfops, to brrng fransmission” up 1o norm
operating temperature (approximately 180-190°F).

2. Park vehicle on a level surface.

3. Place selector lever in "Park" and leave engine
running.
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No.

WN

~N O ol

Lubrication Points

Lower Control Arms
Upper Control Arms
Upper and Lower Control
Arm Ball Joints
Intermediate Steering
Shaft (PA 10)

Tie Rod Ends

Wheel Bearings

Steering Gear

Air Cleaner — Element

Distributor - L-6
Distributor — V-8
Master Cylinder

Transmission — Manual

— Automatic
Throttle Bell Crank — L-6
Carburetor Linkage - V-8
Brake and Clutch Pedal
Springs
Universal Joints
Propeller Shaft Slip Joint
Rear Axle

Lubrication
Period

6,000 Miles
6,000 Miles
6,000 Miles

6,000 Miles

6,000 Miles
24,000 Miles
36,000 Miles

12,000 Miles

24,000 Miles
24,000 Miles
6,000 Miles

6.000 Miles
6.000 Miles
12,000 Miles
12,000 Miles
6,000 Miles

6,000 Miles
6,000 Miles
6,000 Miles

‘ Replace Points at 12,000 mile intervals.

GENERAL INFORMATION AND LUBRICATION 0-17

Type of
Lubrication

Chassis Lubricant
Chassis Lubricant
Chassis Lubricant
Chassis Lubricant

Chassis Lubricant
Whl. Brg. Lubricant

Delco Supreme

No. 11 or DOT-3 fluids

Ble‘x?on®or equivalent

Engine Oil
Engine Oil
Engine Oil

Chassis Lubricant
Chassis Lubricant
GL-5

Quantity

4 places as required
4 places as required
4 places as required

2 places as required

4 places as required
2 places as required

As required

As required
As required
As required
As required
As required

As required
As required
As required

Fig. 8— Lubrication - Conventional Models

Remarks

Check for Grease Leak—
Do not Lubricate

See Vehicle Maintenance
Schedule

Replace cam lubricator*
Replace cam lubricator*
Check — add fluid

when necessary

Keep even w/filler plug.
See Lubrication Section

Not shown
Check
See Lubrication section
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HEATER AND AIR CONDITIONING 1A-7

Fig. 7-Heater Hose Routings

. Unsnap the ergine cover front Jatches. R%move the  LEFT DISTRIBUTOR DUCT - G Models
two cover to floorpan screws and remove the cover. _
Replacement (Fig. 8)

. Remoye the heater core case. and core as an -
ARt rgsgg aﬁeater Diibitor Gnd o L Disconnect the battery ground cable.
Replacement”). 2. Unsnap the %Pogine cover front dIatches. Remove the
. isconngc% the right h?nd hﬁat%r, outlet hose and two cover to Tloorpan screws and remove tne cover.
the two defroster hoses from the distributor duct. 3. Remove the duct bracket screw and remove the
. Disconnefct the ai[ and defrgster door c%bles tiz dUCF-
grmg off the eyelet clips and removing the cah 4. Toinstall, reverse Steps 1-3
Hacring strevs. NOTE }\II three bowden cables are ropt
- reurlwlmt/geit%?g}%rthdels\%hbiggr duct to the right and under the quct. Tt may be necessary to Hoﬁg
: the cableﬁ ?wn s the ?Uﬁt IS beinginstalled.
. Toinstall, reverse Steps 1-6 above. Ee sie e eft duct is fully installed over the
Mo :shoCLTIedebeerbelee find gt & Y?ri%téon; |
and doors should close prq,per?y. el DEFROSTER DUCT _ _
add_ustment IS necessary, sce "Bowden Cable- The defroster hose and outlet assemblies are illustrated
Adjustment. in Figure 9.
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HEATER AND AIR CONDITIONING 1A-17

RESISTOR
EXISTING HEATER
BLOWER SWITCH
C-K MODELS
FUSE PANEL
RESISTER
VIEW A
FUSE G-MODELS
PANEL
BLOWER
SWITCH

Fig. 19-Control and Resistor Mountings

COMPONENT REPLACEMENT AND REPAIRS
Since a detailed list of installation instructions is 1-1/2" minimum clearance hetween h?ses and

included with the auxiliary heater unit, replacement gropshaft and a 1-1/4" mmimum clearance
procedures will not be repeated in this section. ef\ween the aum“avv heater core lines and the
: exnaust pipe as shown In Figure 20.
CAUTION; G Models-When _replacmq heater All Models—DP']aw hoses tl%h’[ to grevent seg or
ts.. Be sure to rou

hoses, maintain. a 1/2" minimum clearance rub aqamst ot

between hose clip and upper control arm, a hoses through all clam

er components. B fe
s as originally installed.
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to expand it and th% ,ettrn the same amount of air out
again to return the balloon o Its original condition.

We know that any substance will condense at the samg
temperature at which 1t bailed. This temperature %ornt IS
a clear-cut division like a fence. On one Side, 4 substance
IS a ljguid. Immediately on the?her side it |sava€or
Whichever wayasH stance wou rﬁo from hot to cold
or cold to hot,"it will change Its character the moment it
crosses over the fence.

Water will boil at 212° under normal conditions.
Naturally, we_expect steam to condense at the same
tie Eeraure ut w gnever We put pressure on steam, It
oesn’t, It will condense at some: temp erature hrgher
% P 212°. The (qreater the ressure the Igher te

Aﬁgornt and tﬂe tempera re at which a v or er
congense. This Is the reason w Rressure COOKErs ¢0o
food faster, %nce the pressure on the water permits it to
boil out at a higher temperature.

We know that R-12 woils at 2L.7° below zero. A
t ermo eter will show us that the rrsrnu va ors even
though Z Ve soaked uB t)sofheat are onl srr%) X
warnter, Blt the vapors ade warmer ‘tha
room alr If we expect eat to flow out of them T
condensing gorn emperature must be above that of
room alir or else the vapors won'’t condense.

This is where pressure helps, with ressur can
comgress the v or, thereb concent ating te eat It
contains W e concentrate eat in avaport atw
We Increase t e Intensity of the heat or, we' increase the
temperature, because t mperature IS merer a measure-
ment of heat intensity (fig. 31

Pressure in Refrigeration

S 2, . RS 2 B
Itioni Ing, pol |
that we f al be ta?krng XY) gtphe same tﬂlng wHen
We Speak of pressures.

All Bressure reqardless of how jt is produced, is
measured inpounids per square inch (psi).

Atmos heric  Pressur ressure xerted in ever
drrectr BE/ the wel %t fthe atmos t sea lev
ﬁ ?sg erl rﬁ)refsure IS 147 psi. At hig er altitudes air
as less weight (lower psi).

AnI>{ fressure less than atmospherr 31473 is known E%S a
ial vacuum or commonly calle a]uum.A IpeBect
acyum. or re%rg 3 no" pressure has never been
mechanically produce

:i ge [pressure IS used in refrrfgeratron work Gauges are
caliorated In Bouns (psi o pressure and inches of
Mercur ac

Bressur IS eriurvatlent to 14./ ?bs e\alt?mos heric r?regsurg
ressure greater tharhatmosgherrchsmeagured| Hnds
tﬁcﬁes o%g pressure below atmospneric IS mes e

vacuum. The "0" on the gsr%t?errc X sue

correspond o the surrounding at
regard&ess o% the elevation wrt?ere the " gauge Is being

used

HEATER AND AIR CONDITIONING 1A-27

Pressure-Temperature Relationships of R-12

A definite Irlessu e

the case 0

d temperature relationship exists in
quid refrigerants and their saturated vapors,

Increasing the temperature of a substance causes It 10
exRand nen the substance 1 confrneri in a closed

co Jarner {
nie

ressure é hove
ressure (

i

ssure Wou%i be IFI)T psl

Pressure and Flow
When we use a trre§ump 0 anate an automobil trre

we are creating P
ﬁgarnst the aira
Sa Puncture In
be able to bulld up
ump the air in,

NIESS, you have somet In

e ncrease In temperature wil
Ian Increase In pressure, even thou%

mechanical device was used. For every temperature,
there will be a corresponsr
container of refri
Bressure relations
ressures are Indica

atmo

glow atmosp

ressure on
rea
It ou cou
Ydl s(sure As fast1 ﬁ you would

0 ptlrjsththaré)alr?rst—to guoce(ture

It W0

fa
R-12 IS presente

%erant
? RI'GSS re, either positjve
C

tgd in g

ed msrﬁe éhe tire. |

be accompa-
no

afle of e tem e'r%utr*ée

below
ounds or regative

n mches of vacuum.

Thus if a %au e s attached t0 a contarner of
perature s 70°, the gauge wil
gressure In "a 100° room; the

-12 and
register

eCquse We are pU?
fire

pum ay, and Stlﬂ not

fI?w of alr—you can't create more than a mere semblance

Pressure.

The same situation holds true in an arr conditionin

system Te com ressor can
but unless 1t has s? e] g
t, 1t cainot build up pressure. All"the compressor

rough the syste
again

°F Pressure (psi)
-40 11.0*
-35 8.3*
-30 5.5*
25 2.3*
20 0.6
15 2.4
10 4.5
5 6.8
0 9.2
+ 5 11.8
+10 14.7
+15 17.7
+20 21.1
+25 24.6
+30 28.5
+32 30.1
+35 32.6
+40 37.0
+45 41.7

* Inches of Vacuum

E) Hlp refri erant V&BO

°F Pressure (psi)
+ 50 46.7
+ 55 52.0
+ 60 57.7
+ 65 63.7
+ 70 70.1
+ 75 76.9
+ 80 84.1
+ 85 91.7
+ 90 99.6
+ 95 108.1
+100 116.9
+ 105 126.2
+ 110 136.0
+115 146.5
+120 157.1
+125 167.5
+ 130 179.0
+140 204.5
+ 150 232.0
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hole is required to prevent trapping of oil jn the hottom
of the accqumulator pthls mi hle%g hgle bleeds some liquia
refrigerant as well.

T e R e
hqmé and Ilqwﬂ nPt rougn tthe ol %Ieed hole.

ﬁ a% Ldesmcant gdehydratlngaentg IS located in the
ase 0f the accumulator as a maisture collecting device.

NOTE: There is ng snS;ht glass in the
accumulator clutch cycle system.

Expansion Tube-C-K Models

Ex ansion tube {Jow ra}te de})ends on pressure difference
on subcoo mH owever, the flow rate is more
sensmve to subcoo ng.

The expansion fube is located in the enlarged portion of
the eva%orator inlet line ffa wap

Thermostatic Switch

System temperature 'f controlled hy running.. the
C mpr?fssor ntermittently, automatically turning”it on
and oIt as necessar to maintain gro er tem eratures,
The fompressor IS started and gto P rou? he use of
an electro-magnetic clutch and a thermostat affected by
variations in tmperature.

pe thermostatic ghwlﬂt |ncor orates a metallic tube
Ich coptains a P swe as. This tube Is
|nserte Into te eva Rrato core (C-K Four-Season
System) or s located In the air stream as It Iegve? te
e a or tor Motor Home C a35|s Untt? The tu
ﬁ bel owa 0 eratd switch. As air mp fure ns%s
%as Ins|de ube expands, travels through the tu
to the b%IIows and cIoss the electrical switch which
engages the compressor clutch,

As soon 5, the Compressor starts _ rynning,

temperature begins to go'down. As the air being cooi

“O"” RING

INLET

Fig. 38-Expansion Tube

HEATER AND AIR CONDITIONING 1A-37

?ets colder, the gas in the thermostatic tube hegins to
educe the pressure on the switch bellows. This allows the
switch contacts to open and the compressor clutch
disengages.

Low Refrigerant Charge Protection System
C-K-G Models

The comp fessor dlschar gressure switch ﬁerforms the
functton of shutting off the compressar when It senses
low ref rlger ‘ ressure The switch is Iocat]d in the
evapora? Inle{ line (high pressure). The switch
eectHcag IS wired In Series between the Compressor
clutc the master switch n the control, When the
switch senses ’]ow ressure It a]s contact and %PH
the cncun ot &mpressorcut thus utt*q t

[C "system “and  preventing compressor failure or
selzure,

The comi)ressor dlschar? Pressure switch also performs

the anct on of the Tmben sw%:h as the pressure at the

switch varies directly with a] lent_temperatures, The

compressor should not run below 25°F. ambient or 37 p5|
Ethe switch. The compressor should run in A/C modes
above 45°F. ambient or 42 psi at the switch.

Tt)e switch mteracta with other swtffhes so that in an

stem where the compressor will not operate above
45°a bjent the following components should be checked
for continuity:

L Compressor discharge pressure switch.
2. Master switch (on control head).

If both swifches show roPer contlnmtjy check the
harness for shorts or improper ground conditions,

CHEMICAL INGREDIENTS OF AN
AIR CONDITIONING SYSTEM

All systems involve metals, refn%erant and oil which are
basw and essential. The desiccant, or deh r¥ drating ent
another chemical ingredient, syrthetic ru

ma es It even more complex.

All of hese dtﬁ;redle fs have cherTItlcaI ﬁ Per les which
are enttre 0y h erent Jom each 0 gro per
se ectton ft e mgre # ts and contro e gro ses |n
gtanu facture, pus servmtn rocedurs the

eom Ined” so tat they provi e many yea
satistactory and trouble-free”operation.

(%nl y one undesirable element added or allowed to enfer
the System ?an start a chain of chemical reactions which
stets stavility and interferes with the operation of the

Chemical Instability and Refrigerant
System Failures

A sealeii refrigerating system_is a co OPlex ph SI?&|
chemical comnination” which js designed for “stabilit
within. certain 0 eratlng imits. _If these limits are
exceeded, many p smaa %hemlcal reactions occur to
the system. Sirice’ the results of these reactions within the

LIGHT DUTY TRUCK SERVICE MANUAL



number consists of a series of numbers and letters. This

HEATER AND AIR CONDITIONING 1A-47

serial number should be referenced on all forms and
correspondence related to the servicing of this assembly.

INSPECTION AND PERIODIC SERVICE

PRE-DELIVERY INSPECTION
L Check that engine exhaust in suitably ventilated.
2. Check the belt for proper tension.

3. With controls po?]itioned f?r operation of the
system,. oPerate the unit for Tive minutes at
EpFromma ew 2000 rpm. Observe the clutch gulley
olt to see that the comPressor IS operating at the
same . speed. as the cuf,ch ulley. Any speed
variation indicates clutch slippage.

4. Before turning off the engine, check refrigerant
charge (See "Rgefrolgerant Qu%k Chec Procedtgjre" .

5. Check refrigerant hose connections:

"0 " Ring Copnections - Check tor u? of fittings. as
charted féter,m this section under "Refrigerant Line
Connections;” retorque 1f required. Leak test tne
complete system.

6. If there is evidence of ap oil leak, check the
compressor to see that the oil charge Is Satistactory.

NOTE: A sl'rqht amount of OH Ie%kage at the
compressor front seal is considered normal.

7. Check the system controls for proper operation.

6000 MILE INSPECTION .
L Check unit for any indication of a refrigerant leak.

EVACUATING AND C

AIR CONDITIONING SYSTEM CAPACITY

Reéﬂgﬁgrgm Oil Charge
FOMTESANSYEM 3 1bs. 120z 10 0z. 525 Viscasity
%We&d@gag?gg‘ 5 Ibs. 4 0z. 13 0z. 525 Viscosity
C?(Q, ﬂ%ﬁg@ 3 Ibs. 10 0z. 525 Viscosity
DWOMPWJ%% rp]i&tlssis) 3 Ibs. 4 0z. 10 0z. 525 Viscosity

INSTALLING CHARGING STATION
L High and low pressure gauge line fittings are

2. If there is ?n indication of an oil leak, check the
compressor for proper oil charge.

NOTE: A slirqht amount of i Ie%kage at the
compressor front seal is considered normal.

3. Check refrigerant charge (see "Refrigerant Quick
Cnecﬁ Proceq(fure"S. 0 ( g Q

4. Tighten the compressor brace and support bolts and
chg& the eft tension. PP

5. Check rT

( frigerant hose connections as in Step 5 of
Pre-De

ivegy Inspection.”

PERIODIC SERVICE

* Inspect condenser reg,ularIP/ to be sure that the fins
%rgteﬁgf plugged with feaves or other foreign

» Check evaporator drain tubes regularly for dirt or
restrictions.

At |east once a year, check the system for proper
[)efrll%erant char()ée akng the fle¥<| le  hoses Qor
rittleness, wear or leaks.

» Every 6000 miles check for low refrigerant level.

Check belt tension regularly.

URGING PROCEDURES

rovided in _the .air _conditioning system for
gttaching the C;]arging Station. ¢

K Models—The low pressyre fitting is located on
the acc‘ﬁrﬁusla‘or and th% |g$1 pressurge fslttmg on tﬂe
evaporator inlet line.

G Models—The low pressure fitin
com F)esgosr mqet line a%(f the hlglh p(lJ
on the muffler.

Motor Home Chassis-The low Pressure, fittiﬂ? IS on
the. co_mpresaor Inlet line and ihe high pressure
fitting 1S on the compressor outlet fine.

2. With the engine sto_Pped, remove the caps from the
cored valve gauge fittings.

3. Install Ggugle AdaPters J-5420 and J-t%459 onto the

IS on. the
essure r}lttmg

high and “low pressure lines of the Chargin
Stgtion. P g

4, Be CTrtain all the valves on the Charging Station
are closed.
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must be removed before restoring the system to
operatron

H the case of comPressor mechanical failure, perform
the Tollowing operations;

L Remove the compressor.

2. Remave the receiver-dehydrator or expansion tube
and 8rscard the un\tt ) P

3. Flush the condenser to. remove foreign material
which has been pumped into It

4. Disconnect the line at the evaparator core mIet%
Four- Seaion System) or_inlet line to the
expansion valve g Xcept C-K Four-Season System
Inspect the expa sron tube or inlet screen of the
e ans%on valve for th F prfesence of metal crgs or
o[ er forei W material, "It the tuE or screen
d, réplace 1t. Reconnect the ling to te
va orator core or expansion valve.

5. Install the replacement compressor.

6. Add the necessary quantity of oil to the system g)ne
fluid ounce because of receiver- deh}f]drat r repl

ment #ous the quantrty nﬁe ed for the replacemen
comP essor —"e] Chec rng Compressor Or
Charge" under "Checking Oil.

1. Evacuate, charge and check system.

REFRIGERANT LINE CONNECTIONS

" Rings

s replace the "0 ring when a copnection has heen
Mté’ V\Phen [ep acrn theg "0" rrnig first Arro itin cqea,h
refrrgeratron oll. Awa S u%e a hacki %Wre ch on O
rrn[% lttrngs to ,revent the prg [ twrstrrE;

ag to orrect

ring. o vertrghten
torqu specrfrcatrons are as follows:

cauTion:  Where steel to aluminum connec-
tr ns are being made, use torque for aluminum

tubing.

Metal Thread and Steel Alum.

Tube Fitting Tubing Tubrng*
0.D. Size Torque* Torqueé
1/4 7116 13 6
3/8 5/8 33 12
1/2 3/4 3 18
o/8 1/8 3 24
314 1-1/16 3 30

* Foot Pounds

Hose Clamps

When hose clamp connections, are encountered, specia|
Procedures are  necessary for both removal” and
nstallation

HEATER AND AIR CONDITIONING 1A-57

Removal

1 CarefuIIy Wrth a sharlo_ knife, make an anrile cut in
the hose" as shown in |ure?< fsso#r loosen
the hose so that It may be worked off the fitting.

2. Cut off slit end of hose.

cauTion: Use onl é)proved refrigeration
hose. NeveL use heat rh 5 eEtre e care
not to nick or score the se eads when
cuttrn he hose %ttrngt ose lengthwise
may r sut |nt rspro

Installation
L Coat tube and hose with clean refrigeration oil.

2. Carefully insert hose_over t e three beads on the
|ttrgg and down as far as t fourth or locating
ead. Hose must butt against this fourth bead.

cauTion: Use no sealer ofany kind.

3. Install clamps se, hooking the locating arms
over the cutpenr? ?re hose. y y

4. Tighten the hose cIa 8 screw to 35- 42 in. Ibs.
torque. E. The camg Screw
torqu erI normaIIy decreasefﬁ the hose nLorrBs

ree of Crew S
retorqueg onlg/ If rts torque fal eow %0 ﬁr Lt
trﬁ case, retorque to 2%25 In. Ibs. Further
tightening may damage the hose.

HOSE BEADS BEAD

Fig. 56--Hose Clamp Connections
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5. Drive the switch mo nting screws, connect the
wiring harness and the battery ground strap.

DISCHARGE PRESSURE SWITCH
The discharge pressure switch is located in the condenser

HEATER AND AIR CONDITIONING 1A-67

to evaporator line (fig. 69).

Replacement

Disconnect the battery ground cable.

Purge the system of refrigerant.

Disconnect the wiring harness at the switch.
Remove the switch from the refrigerant line.
To replace, reverse Steps 14 ahove.

NOTE: Be sure.to use new."0" rings, co?.ted

ith clean refrigeration oil, when “installin
\t%e sw{tc%. J J

6. Evacuate charge and check system operation.

FUSE

A 25 amP fuse, located in the#]mction bl?ck protects the
erhtlre alr c_ondltl?_rﬂmg system except tor the blower
when operating at HI.

A3 amP fuse, to protect the HI sBeed blower circuit, is
L(ica&ed J] th% eIectrlcFI W|r|n7q0 etween the junction
ock and the blower relay (fig. 70).

JUNCTION BLOCK

BLOWER MOTOR

COMPRESSOR

DISCHARGE PRESSURE
SWITCH

VIEW

Fig. 70 -Engine Compartment Wiring Harness (C-K Models)

LIGHT DUTY TRUCK SERVICE MANUAL



Fig. 83- Resistors (G Model C60 System)

). The A/Ftblow r motor. resjstor is moun%ed

onditigning)
C H he A C air gistrinution duct (fig

It orw rd face
83).

Replacement

1 Foll?w Steﬁs 1-8 of "A/C Air Distributor Duct-
Replacement”

Disconnect electrical harness at the resistor.

2,
3. Remove the resistor mounting screws and remove
the resistor.

4. To install, reverse Steps 1-3 above.

BLOWER MOTOR RELAY

The blower motor relay is gftached to the left end of the
heater air distributor duct (fg. 8 3

Replacement

L Foll?w Steﬁs 1-8 of "A/C Air Distributor Duct-
Replacement”

Fig. 84-Relays (C60 and Tie Relay with C69)

HEATER AND AIR CONDITIONING 1A-77

Fig. 85-Discharge Pressure Switch (G Models)
2. Disconnect electrical harness at the relay.

3 %T’trlr)\,ove the relay mounting screw and remove the

4. To install, reverse Steps 1-3 above.

DISCHARGE PRESSURE SWITCH
Replacement (Fig. 85)

1 Raise the hood.
Purge the system of refrigerant.
Disconnect the electrical harness at the switch.
Remove the switch from the refrigerant line.
To install, reverse Steps 1-4 above.

NOTE: Use a new. "0" ring coated with
Clean rengeratlon oil, when m%tafl?ng switch,

6. Evacuate, charge and check system operation.

Fig. 86-Vacuum Harness (G Models)

LIGHT DUTY TRUCK SERVICE MANUAL



COMPRESSOR DIAGNOSIS

Retrace electrical circuit back to source of power loss. (See wiring diagrams).

C-K-G MODELS:

Check for defective discharge Pressure Switch by jumping switch connector terminals. If compressor
operates, check for low refrigerant charge. If charge is satisfactory, switch is defective-replace.

NO VOLTAGE AT
COMPRESSOR COIL.

COMPRESSOR NOT ENGAGED.

PROPER VOLTAGE Check for proper ground and

TO good clean electrical contact
COMPRESSOR COIL.

If coil is still inoperative,

at terminals. replace compressor coil.

If previous step does not
Correct if necessary. correct clutch slippage,
(.022.057) repair compressor.

Check for proper air gap.
CLUTCH SLIPPING.

COMPRESSOR ENGAGED
BUT NOT OPERATIONAL.

BELT SLIPPING. Check and correct

belt tension.

Add one pound

REFRIGERATION CHARGE refrigerant.

HIGH TORQUE COMPRESSOR. IS DEPLETED.
(SEIZEO)

IVNANVINL 3OINGES MONdL ALNd IHOM

COMPRESSOR
THROWS OIL.

NOTE:

A/C system noise is to
be evaluated in the
vehicle with doors and
windows closed and low
blower on.

Blow out seal cavity
with air hose and
leak test.

NOISY ONLY WHEN

CLUTCH IS ENGAGED.

NOISY WHEN CLUTCH
IS NOT ENGAGED.

SYSTEM HAS SOME
REFRIGERANT.

LEAKS REFRIGERANT.

DOES NOT LEAK

Check for refrigerant
lines touching metal
parts. Isolate and
re-evaluate noise.

Remove compressor belt
to determine if noise

still persists.

Fg. 101-Compressor Diagnosis

Leak test complete
system before
removing compressor.

Repair compressor.

Wipe off oil - O.K.

Check and adjust
belt tension.

Check for interference
between coil housing
and pulley hub.

Repair compressor.
Operate and leak
test system.

Repair compressor
if noise is
objectionable.

If interference
exists, repair
compressor.

ONINOILIANOD WV AW d3alvaH

L8-V1



DISCHARGE A/c BLOWER RELAY A/C BLOWER RELAY A/C BLOWER RESISTOR HEATER BLOWER-

PRESSURE  (C69) (C60) (C69) (C60) RESISTOR
COMPRESSOR  sSWITCH

CIRCUIT
BREAKER
(35 AMP), 7

<In

POS CIRCUIT

OFF BAT. TO NONE
LO BAT. TO LO
MED BAT. TO MED
HI BAT. TO HI

POS CIRCUIT
LO BAT. TO NONE

MI BAT. TO MI

M2 BAT. TO M2

HI BAT. TO HI
150A]

z

Ry

HON

A/C BLOWER
MOTOR
HEATER BLOWER (C69)
MOTOR

TEMPERATURE CONTROL

ONINOILIANOD dv QAW d3alvaH

IVANVINL 3OIAE3S MONdL AN 1HOIM

Fig. llI"C60-C)verhead System Wiring Diagram (G Models)

L6-VT



5.

Fig. 14— Applying Pressure to Windshield

With the ajd 8f an asElstant outside th? cab, remove
the windshield from the opening. See figure' 16

Checking Windshield Opening
Due to the expaHse and con our of the wm Shl Id it |s

r]sta
Qlass IS use

1

6.

#gfﬁtlvg Ig etnlng be  thoroughl

e event a stress t te
% efore
ing % replac ment Wmdshlel The replacement
as a template.

Check for the following conditions at the previous|
marﬁed point of ?rac ureg P y

a. Chipped edges on glass.
b. Irreqularities in body opening.
¢. lrregularities in rubber channel weatherstrip.

Check flange area for solder, weld high spots, or
hardened spot-weld sealer. Remove all figh spots.

Check windshield glass to opening, by supportin
geesslétﬁltg %x spacers contained 1N packet J-22577.

CAUTIQ not strike Ias against bod
metal. C'H 8 edges on th ass gcan I‘eattJ
future breaks.

With the wm shield su i Fpor ed ar}d centfred in f]ts
pening, check the relatio the geass 0 t
&odgloienlng lange aroun the entire perimeter of

%tltfocwks the relationship of glass to opening as

a. Inside edge of glass to body flange.
b. Outer edge of glass to parallel body metal.

Mark areias of tg)dy metal or fIan%e to be reformed
remove glass and correct as necessar

Recheck wthsh#ed In its opening and If satisfac-
tory proceed as tollows.

BODY 1B-7

Fig. 15— Assisting Weatherstrip over Flange

Fig ].6_FHTD\/|rg windshield from Opening

Fig. 17— Checking Windshield Opening

LIGHT DUTY TRUCK SERVICE MANUAL



Fig. 45—Rear Door Controls

REAR DOORS (06 ONLY)

Adjustments

ear (loors ma %e adjustgd in the bod (g)enin% bX
oosening. hingé Dbolts "and  repositioning door, the
rethhtgmng bolts. See flgur_ A7 for hmg% bolé,locaélon.
ed ooF wedggs and Strikers should “be adjusted as
shown In Tigure 28,

LOCKS, HANDLES AND RODS

The rear ?OOL lock, outsidg hfandle, lock cglinder control

rods and latch are shown in figures 45 and 46, The rods

can he dlsconﬂected from th?. lock, Iatﬁh or haHdIe b

disengaging the retaining clips, as shown. The loG

8 linger s r?m ved In the'same manner as the front side
or lock cylinder.

BODY 1B-17

Fig. 46— Rear Door Outside Handle and Lock
Cylinder

LIGHT DUTY TRUCK SERVICE MANUAL



BODY 1B-27

Fig. 78— Rear Bench Seat (63)

Fig. 79— Rear Bench Seat (06) Fig. 81— Rear Bench Seat (14)

LIGHT DUTY TRUCK SERVICE MANUAL



Make certain the rubber lip is positioned before
tightening screws.

Slide door glass forward engaging glass in vent
channel. . g 9

Reinstall all screws and tighten.

[nstall and tighten the three screws at the upper
front ofa Hwe dlgor. PP

Adjustment

1

2

3
4,

Adé st the ventilator ad{ustin% nut b turnin_%
%Ijgurg/vas? Gto increase operating tension, as shown |

,rL]\L}‘tter making adjustment bend tabs over the hex

Install trim panel.
Install door and window regulator handles.

DOOR WINDOW ASSEMBLY
Replacement

1

Completely lower glass to bottom of door.
Remove ipside door and window regulator handles

2

using Tool J-7797
3,
4

Remove door arm rest and trim pad.

Mask or cover upper portion of door window
(f)ruatwr?édRemove ventilator assembly as previously

SIid%gI_ass forward until front roller is in line with
notch ™ In sa?h channel. Disengage roller from
channel. See figure 18G.

Push window forward and tilt front portion of
window up until rear roller Is disengaged.

Pyt window assembly in normal position (level) and
raise straight up and out.

Reverse above procedure for installation.

Fg. 17G- Adjusting Ventilator Tension

BODY 1B-37

Fig. 18G-Window and Regulator

WINDOW REGULATOR

Replacement

L Wind window all the way up.

2. Remove inside door handles with Tool J-7797.

3. Remove door trim pad.

4. Remove screws securing regulator to inner panel.

5. Push regulator out of door opening while holdin%
rear of assembly, then slide, assem R/to the notghe
In the Carrer channel “and out thfough the door
access hole.

’ Iﬂgtﬁgitgeglrjé%tglratdp G W B B
equivalent.

DOOR LOCK- FIGURE 19G

Removal

1 Raise window.

2. Remove inside handles with Tool J-7797.

3. Remove trim panel.

4. Remove remote control sill knob.

5. From outside thg doorrm%ve SCTews rftaining lock
to door edge and lower the lock assembly.

6. Remove screws retaining remote control.

1. Remove screws securing glass run guide channel.

8. Remove lock, rHUSh button rod and remote control
rod as an assembly.

Installation

L Transfer remote rod with clip to new lock.

2. Connect remote door handle rod to lock after lock
IS positioned.

3. Secure lock screws.

4. Secure remote handle.

LIGHT DUTY TRUCK SERVICE MANUAL



BODY 1B-47

UROREUEATIE g oo sisan
3. Remove legs and support assembly. 3. Attach seat to floor. Torque holts to specifications.
"L Wl ey e support asmbly 0 s Toe 0 rtions o st pd et of i ot i
2. SAptig::rllcgélatnls)élts. Torque bolts to specifications. Srrel%rt%e ound i °C-A- Models=Seats earfler " tfns

LIGHT DUTY TRUCK SERVICE MANUAL
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G-10-20

Fig. 2— Front Suspension C-P-K Typical

G_30
P-10-30

NOISN3IdSNS  1NO4d

€-¢



9
10.
1
12

HAND «SNUG-UP™

WHEN THE BEARING IS PROPERLY

ADJUSTED THERE WILL BE FROM
.001-.005 INCHES END-PLAY
(LOOSENESS).

FRONT SUSPENSION 3-13

LOOSEN NUT UNTIL EITHER HOLE
IN THE SPINDLE LINES UP WITH
A SLOT IN THE NUT-THEN
INSERT COTTER PIN.

NOTE: BEND ENDS OF COTTER PIN
AGAINST NUT, CUT OFF EXTRA
LENGTH TO PREVENT
INTERFERENCE WITH DUST CAP.

Fg. 17— Wheel Bearing Adjustment

Hand trﬁhten the spindle .nyt. [oosen spindle r]ut
t|h eitfier nole in the ernrj Ines up with a slot
the nut. (Not more tha Zer

Irrstall new cotter in. Bend tre ends of the cotter
pin against nut, cuf off exéra ength to ensure ends
will ndt interfere with the dust caS

Mﬁast‘{eftttn OB "o o el e
properly adjusted.

Install dust cap on hub.

Replace the wheel cover or hub cap.

Lower vehicle to floor.

Perform the same operation for each front wheel.

FRONT ALIGNMENT (Fig. 18)

Satisfac
range 0
Iess should settrnﬁs var
rea %ustme t of a

IIOﬂ

el

warrant

re
ar

un

uesJ These S@EC ITications YOVF]
fire wear

rﬁ/ vehrcde 0 eratrPn ma
ont end wheel all nme t settrn everthe-
ey on Frtar toleranges,
nmetfs]avrs The Specifica-
stated in column 1 of the RP Icable vehr ec art
%specrfrcatrgns sectroa of thls manual s? uld b
owners, dealers an reparrmen a3 quidelin

oceur ove\r a wide

S ﬂ
Icle dlﬂ%ﬂOS*S ert er fOf repalrs undler t e new ve IC|

maint enance sgrvrce at cusb? [s
e an accept%

Beratrn rﬁre In that they prevent a normal

aused oy wiieel alignment,

Governmernal Prirr dic. Motor Vehicle Insrrtectron rt)

grams usua
re Inspecte
Insp ectrons thes

include wheel all nment among Items th
epc Iﬁgvrde usefu ormatron for such

ications state In column 2 of the

aforesard appl |ca€ le chart are given and these are well
wrthrn the range of safe vehicle Operation.

B

|f|ca|t
Icab
IS erng reset, C

the event the actual settings are b%yond the
ions set forth In column ™1 or 2 chever IS

e), or wnenever for other reasons the alignment
evrolet recommends that the specifica-

Egnus egd'ven in column 3 of the aforesaid applicable chart

OTE: A normal shrm pack |II leave ajt
east tw thrfe tp t expos
evand te ut. If two (2 trads cannot
obtained: Check f or1q % control rms

and reIated parts. DifferenCe hetween front
rear sh |m Pracs must not exrieed Kl

|nc es. Front shim pack must be at least 24
Inches.
Caster (Fig. 19)
All caster specifications are Igrven assumi I% a frame
angle of zero. Therefore, erl be necessary émow the
andle of the frame (whethe ug In rear or own |n
redar) before a correcte ster rea mag .can
etermined. Camber and toe can be read “ds is from

the alignment equipment.

How to Determine Caster

L With the vehicle naI vel surface (determine
rame ang? Q ?: 9, using a Qubm
protractor or cIrnometer

r]r 19 that s

2. Draw %ourself raPhrc as |ri
representative of tfie frame angle (either “up” in

rear or “down” in rear)

3. Determine thg caster angle from the ali nment
eurcpment ang draw a ling that IS representative 0
the Caster readrng

4. To determine an “actual correctedg caster reading”
wjth varrrfus frame angles and caster readings one
of the following rules applys.

a A “DOwWN IN_ REAR" frame angle must be
SUBTRACTED from a posiTive caSter reading.

b. An “up IN REAR® frame angle must be Abpep
10 & POSITIVE Caster readrng

¢. A <powN IN Rear " frame angle must be

LIGHT DUTY TRUCK SERVICE MANUAL



J 244351

Fig. 33B— Lower Control Arm Rubber Bushing
Removal

3. Install a chain over the upper arm inboard of the
stz%blllzer and outhoard 8P shock aq)sor[)er s a
safety measure.

4. Disconnect ?hock and stabilizer bar attachments at
lower control arm.

5. Loosen shaft end nuts.

6. Remove "U" b?lts that retain the inboard end of
the lower control arm.

1.

ower jack SLOWLY to release sprin
%T' A) anof' i h

onw,ression
9. 3 gain clearance to remove bushings.

WARNING: Be_sure all compression s
releasea from coil springs.

8 Bushin5qs marX now he replaced. Install "C" clamps
J-24435-7 and receiver J-24435-3 with remover
J-32é1435-2 and spacer J-24435-6 as shown in figure

9 ﬁ%%eotrhgqsutﬁyeﬁ% notnt ()tgF front bushing using tool

10. Tighten the "C" clamp to remove the bushing.

11 Remove tools and discard old bushing.

12 Pivot shaft may now be removed if necessary.

13 R?move second bushin gleave Fivot shaft_in to
pilot tool) by the same ntethod as In steps 8-12

Bushing Installation (fig. 33C)

cayTion: See CAUTION on page 1 of this
gteecgl%n regarding the fasteners reterred to in

L Install pew bushinrf];s éﬁ shown in figur(f 33C Tsin
3p2a4c4e3r5J-724435-6, Installer J-24435-4 and "C" camg

2. Turn clamp in until bushing seats firmly.

FRONT SUSPENSION 3-23

J- 24435-7

J- 24435-6

Fg. 33C— Lower Control Arm Rubber Bushing
Installation

CAUTION: Bﬁ sure . spacer J-24435-6 is n
position as shown in Tigure 33C to avoid
collapsing control arm during assembly.

3. Install one bushing then insert the pivot shaft and
Install second bushing.

4. Stake front bushing at least in two places when
|Snsta?led. . d

5. Install the lower control arm io the vehicle as
desqlrlb%d_under Lower Contrti m - InstaILa-
tion”, "being. sure to torque all fasteners to tne

proper specification.

Lower Control Arm Installation

- See CAUTION on page 1 of this
ge@tﬁj&lor%lgargleng the fasteners pre?erred 0 In
steps 2 and 3.

L Install lower ball stud through steering knuckle and
tighten nut.

Install s riq and control arm as outlined under
spring instalfation.

Torque lower control arm ball stud to specifications
and nstall cotter pin.

Install brake caliper assembly if removed (See
sectlong P Y (

Lower the vehicle to the floor.

BALL JOINT SERVICE-ON VEHICLE

Ball Joint— Inspection

The.uF er IbaII stud is erln loaded n its socket. TThIS
minimjzes looseness at this omé and compensates ?r
normal wear, If the upger stud has. an lJoerce tible
[ateral shake, or if It can be twisted In its socket with the
fingers, the upper hall joint shoula be replaced.

LIGHT DUTY TRUCK SERVICE MANUAL



Fg. 46— Position for Purging Air From Shocks

3. Manually pump each shock by hand at variou
rates ofy ge(!n gnd compare res%tance of suspecteé

shock wﬂl? the new one.

NOTE:. Rebound resistance %extendlr;% the
shock) is normally stronger than the comipres-
sion resistance apgarom atey2:13. However,
resistance should "be smooth and constant for
each stroking rate.

4. Ohserve or listen for the following conditions that
wilfl Pindicate a defective shock: ’

* a skip or lag when reversing stroke at mid travel.

J seizin? or binding condition except at extreme
end of either stroke.

* a nojse, such as a grunt or squeal, after
completing one fuﬁ stroke In hoth dIIqutIOHS.

* aclicking type noise at fast reversal.
o fluid leakage.

5. To check for a lopse piston, completely exten
shock to full r?tioun ; thgn exert an e&tg\ P{arg pulij
IL a give a elt, 21 loose piston IS indicate and
snockshould be replaced.

PLIACELL OR GENETRON

Pliacell and Genetron are ?ome of the trade names used
to Indicate ? Ig;las-fl |ed cell In the shock reservoir. The
reservowa of Pliace aind Genetron shocks ?fe mooth,
c?m ar? to_the spira groove E}/pe. The ce t? es the
place of air.in the reservoir. Thus, aeration or foaming
of the fluid is eliminated, as air and fluid cannot mix.

Dhuektg this feature, these sh(t>cks sdh%uld beIf beﬂch
CNECKed In an inverted position (00 €nd GOWN). IT, Wnen
troked, a lag Is notl edp, It me %sphe %as-flllgd cell has
een rugture -and the shock s OHd be replaced. If HO
ag Is noticed, the remainder of the_bench’ check s the
same as given in the Spiral Groove Reservoir, Section 1
Bench Check Procedure.

FRONT SUSPENSION 3-33

AIR ADJUSTABLE SHOCKS

This type of shock contains an air chamber like the
spiral “groove reservojr tyﬁe, and must have the air
%urged rom the working chamber. See Se%;l?n lSﬁ) rﬁ

roove Reservoir. After-air has been purged from shock,
proceed as follows:

a) Clamp lower shock mounting ring in vise in
@ \tlgg'[lc& position WIh\ Brger (q?amet r tube at the

b) Pump unit by hand at differen{ rates of speed.
o) Smogth resistance should be }e_lt throu hp the
Iength of (she stroke. Since_the units are normally
Rre surized, the sound of air bubbles or a gurgling
0ISE IS normal.

The remainder of the bench check is the same as
IVen In thﬁ Spiral Groove Reservoir, Section 1
ench Check Procedure.

BEARINGS AND RACES

BENCH DIAGNOSTIC PROCEDURE

This section describes common tyges of hearing distress
nd their causes. Illustrations “are included “to help

mg/ngse the caus?< 0{ distress and comments are
provided to help make effective repairs.
Consider The Following Factors When

Diagnosing Bearing Distress:

L Note General Condition of all parts during
teardown and examinations.

2. Classify the fail ith the aid of th
ﬁll?sstsrla |0n3\$vherae|pl)10r§sing! ¢ oA or e

3. Determine the caus?. Recognizing the cause will
permit correction of the problem” and prevent a
repeat failure of the same type.

4. Make all repairs following
procedures.

Common Causes For Bearing Distress
Includes The Following:

Improper adjustment or preloading.
Mounting or teardown abuse.

Improper mounting methods.

Inadequate or wrong lubricants.

Entrance of dirt or water.

Wear from dirt or metal chips,

Corrosion or rusting.

Seizing or smearing from overload.
Overheating causing tempering.

Frettage of bearing seats.

Brinelling from impact loads and shipping.
Manufacturing defects.

Fatigue pitting and spalling.

recommended

[
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FRONT SUSPENSION 3-43

Fig. 55— Front Drive Axle Assembly

all fitting ends or cover with a rag to prevent
contamination.

5. Disconnect shock absorbers from axle brackets.

6. Elsconnect afde vent tube clip at the differential
ousing (see i S

1 Plsmoun “U” bolts from axle to separate axle
rom truck springs.

8 Tse tﬂ#Ck 0 c(!ear axle assembly and roll front

e out from under the truck.
Installation

S0

CAUTION: Se C%UTION on pae | of this
sectlon re ar |n fasteners re erred to In
steps 3, 5, b and

Truck ?hould be on jack stands as in Step 2 of
removal Instructions.

Place axle in position under truck.
Install “U” holts attaching axle to front springs.
Attach shock absorbers to axle brackets.

5.

6.
1
8
9

Connect brake hoses to frame fittings bleed the
brake system &ee Section 5).

Attach connecting rod to steering arm.
Remove jack stands and lower front of truck.

. Assemble propeller shaft to front axle differential.
. Lower vehicle to floor.

Disassembl

NOTE: Refer to K10 or K20 free wheelln%
hub fo[] removal f4whe% drive_units with
free wheell ng assem [y hefore startlng
the disassemBly of the front axle assembly.

L Se re g Imount the axle assembly in a suitable

2
3

fixture

If th vehicle is not equipped with RPO F76_free-
whee%mg nubs, removeqthgJ %ub cap and snap ring.

Remove the drive \?ear and rE)ressure spring. Place a
hand over the drl e gear and use a screwdriver to
pry the gear out.

LIGHT DUTY TRUCK SERVICE MANUAL



STABILIZER SHAFTS
Refer to fl(%ures9 10 and 11 for specific rear stabilizer
shaft mounting on C and P models.

Replacement
L Raise vehicle on hoist and support rear axle.

2. Remove nut, washer and r%;rommet from link bolt at
the frame side member orf each Side.

3. Withdraw link bolt, washers, grommets and spacer.

4

REAR SUSPENSION AND DRIVELINE 4-3

Fig. 8— Shock Absorber— P30

Rem%ve brackets from anchor plates by removing
attaching screws.

Remove stablllzer shafts.

Reverse_above steps to jnstall stabilizer shaft, On
msta(liatlon g l‘lon shaft so parking brake cable Is
routed over ta ilizer,

Torque all bolts to specifications.

CAUTION: Sge CA TION on Ha e 1 of this
section, regarding stabilizerfaste

Lower hoist and remove vehicle.

LIGHT DUTY TRUCK SERVICE MANUAL



REAR SUSPENSION AND DRIVELINE 4-13

8. Remove front trunnion from center and front Ioke
In same manner as aescribed in Steps 2, 3 and

NOTE: Before frs)nt trunnion  can Be

removed all four (4) bearing caps must
removed.

Assembly

1 Clean and inspect all needle bearings, cups, seals,
ttln%s trunnlgns and okes. ssen?ble ?P need|e
earihgs In ca zer ca assembe needle

earings, in fro oke AZS to taln earings

\c\ﬂtt)s d heavy gre s, ssembe seas to bearing

2. Place front trunnion in dnve shaft. Place center
eeon rnt trunnlon Install one bearin cu and

o 30— Driving Out Bearing Cups al assembly In tronf yoke. Drive In 0 a depth
o 307 Briving out Bearng Bup that Tae snapynng can %eylnstalled Install snap nﬁq

. Remove rear trufnnlon snap rings from center yoke. Install_remaining’ cup and seal in front yoke. 'Install
Remove grease fitting snap ring.

. PIace progeller shaft in vice as Shown |n figure 30. 3. Install front trunnion bearing cups in center yoke in
0rnée a?sn Srearn trn]nn]g%n rebe%Hngncalp trorr)notcrenjteesr same manner.

Wi i Tigu untit-1 “ 4. With front trunnion com installed, install
YlprOX|mate?y3 fon ) JI0D shaft (1 8 arefag %lr 2 Gently Slip al

. Once the bearing cup protrudes 3/8", release vice. rop shaff using Care not to u set
Grasp pr trudlng portion of cup n_vice and strike o ers Inf]ert ear frunnion In center yoke. Install
center yoke as ‘Shown | Figure 3L until cup s rear }/oke alf b eann cart]ps on rear trurinion, InstaII
removeg Remove cup sea by prying oftwith a thin one fear trunnlon ean g ca In center yoke dd
SCTETIVE T Teainig ci and dnap g el

- Repeat steps 3 and 4 for remaining bearing cup. 5. Grease_universal as outlined n] Section 0 at all

. Once the center yotie cups have been removed, three 3Q fittings (2 conventiona ng)e and one In
remove rear yoke "half bearing cups. Remove rear rear yoKe halfg that requires a neeale nose grease
trunnion. gun adapter.

. Gently pull rear yoke half from shaft. 6. Install propeller shaft with constant velocny joint
Remove %ﬂ loose néedle bearings. Rerﬁo & spring next ()] tranff%r Case. T?(ﬂ bous tq geCIfICa
seal. tﬁ)ns The ncatlon Itting at this location 1

shown in figure 32
LUBE FITTING

Fig. 31— Bearing Cup Removal Fig. 32— Lubrication Fitting
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e and installation. They are
rrt ana they should be protected
from rutan

ed, washed, dried and
a rust préventative af

(pac a&; rotection and
the Itrmate

s should not be removed from the orjginal

d untrI they far for rnstallatron When a

Iom rmpr ves on te
rmparr the orrgrnal cleanliness of

has heen removed from the orr
ust eexercrsed to
ron Many e

e a bearin
rrt and COrro
abuse rat er than act

ife expectanc
e xgectancy §
practrces are observe

res are t e resut
lation, misuse or
1l wear or fatrgue In SErvice.

f bearings can he
agnd maint

Removal Procedures

ardless f the means used to remove bearin
squteI essential that the driving for

press fitted race.

For exam
Is to be removed from a sI[r)af the
st traveI through the Inner race and

through e outer race, rollers or separator.

pIrcatrons it will be found that f
been assembled with a fight press f
race, and with, a relativel

e race with t
ce, which must be appli
t at the bearrngs and component paft

free fit hoIdr

not d amage

The Arbo Press. 1he arbor
orce necessa

rtan ESGI

?I’IIO'IIearm%

re 0Ve som
y earing pu I

s, the bearrn
some srmp e

prece of flat stoc|
U sha ed cutout rs preferable when this operatron has to
be repeated often. A
a clrcular rin
dra eter an

The .arbor pre
bearings froFm

ress is ong means of
%Pdpmy srhgafts
work 15 don
e from most 0

With the arbor ported on the

les. These may

ot o

sawed into tWO S mi- crrcuIar segments.

be used to remove races or
rch are So designed that some

REAR SUSPENSION AND DRIVELINE 4-23

portron of the outeh race can be exposed. In cases where
he entire face of the outer race IS exposed, a section of
Re or tu rn% capped by a steel block can be used. In
other cases, the shoul ders aﬁarnst whrch the outer races
rest are tsIotted fo aIIow a atbar {0 conr act the opte{
cern wo diagonally o e places. The importan
}ﬁ g remem abger In }anypgf) th ?]epoperatrons IS tﬂat
orcé should only be drrected rough the press- frtted
ce, an Patt gress base pate Ccessories are
cean and that all contacting surfaces are flat and true.

Bearing It3ullers ?earrn ulkl)ers are a useful hand
convepient means of remoying bearin ces, where
no arBor press IS avarqa%Y gor wherq Eh haft 15 too
large or is obstructed and cannot go info a press.

The bearing puller must be a lied so that the pressure
IS directed tI[r) h res F%htted race, an& Fthat H
for?e IS ca[)rre rou he rollers, or sn(ja rin
puller can be used without accessories to draw 0 rnner
race% where no obstructrons Interfere arl]d where ? %
rezﬁ IS not necess ry n most cases, the split colla
p pate rsgace N back of the bearin to carry the
e to the rnner race. In some applications, a
gear pu ley or cover plate can e used Instead 0 t
pht collar.” When Dbearin gu lers havrng adyeustabe eﬂ?
are used, it is rrﬂportant t the legs be of equal leng
and symmetrically placed

Cleaning of Used Bearings

Bearrn s which have heen removed from service. shouId
ecea% %before storin eve W entesor er toh
sort duratjon. earrn sou eceane
torou removin I oll an har ene grease
gccumug ons as well as an ud e which y]
eposited on he outer surface th races. Reme ber
that _ cleaning of earrn%s IS rmportant and, whenever
possible, shotild be done before relubricating bearings.

Bearrn S ca}n be cleaned easrey and mor% thoroug hlg
when V\y ave been removed from their housings an
shafts. When this is not possible, a light ol heated at

PULLER PLATE

Fig. 43— Typical Inner Race Removal
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back and forth, or by usrng a pry bar under tire. If

bearings are _prop er% adjusted, movement of brake

drum n relatdon 0 rahe flang fe glate will be barely

noticeable ana wheel will furn “freely. 1f movement s

excessive, adjust bearing as follows:

L Remove axle shaft and raise vehicle until wheel is
free to rotate.

2. Disengage tanq of retainer from locknut and
Lemove poth Tocknut and retainer from axle
ousing tube.

3 Usrn? J-2222, trghten inner adjustrn% nut to

led torri e af the same time rotatl b t0

ecl hy
Bgaesurea earing suraces are in contgct Then
ack off inner nut to Specified amount of turn-hack.

See frgure 68, and refer to Specifications Section for
torque” values.

4. Install tanged retaingr a%arnst the mner adgustrn
nut.. Align Inner adﬁustr nut so short t g
rettarner Il engage Nearest slot on inner adjusting

5 Install outer I%cknu and tighten to correct spefrfred
torque. T on tang of retainer rntosot of
out r nut rs met 3 ustment will result In

the proper bearing a Justmen

DRIVE PINION OIL SEAL
Replacement

NOTE: The Iprnron oil seal mar( be rePIaced
\\r/vertrlrC éhe carrier assembly installed In- the

Disconnect propeller shaft.

Scribe 4 Irne down the pinion stem, pinion nut and
companion flange.

Use J-8614-11 to remove the pinion nut and the
companion flange.

Pr¥n the orI seal from the bore, usi 9 care not to
age the machined surfaces. Tho oughly clean
aII foreign material from contact area.

Fig. 68— Tightening Adjusting Nut— Typical

REAR SUSPENSION AND DRIVELINE 4-33

5. Lubricate the cavity between the seal lips with a
high melting point bearing lubricant.

6. Install a new pinion oil seal into the bore, using
J-24434,

7. Reinsall the companion flange, pinion nut and
prope er str P %0

See CAUTION on page 1 of this
sc,:e?:\tliJoTnlor'egargreng the above fasteFr)reg

DANA 10-1/2 RING GEAR AXLE

DANA 9-3/4 RING GEAR
AXLE

Procedures for service to axle assembly, axle shafts, hub
rum ponents and bearing’ dlt/rstments are
|dePtrca to those listed for "Chevrolet 10-1/2 Ring Gear

Drive prnron oil seal replacement reriurres different
special “tools for the Dana axles Follow _the same
procedure listed for "Chevro elt 10-12" Ring Gear
Axle"; use J-24384 for sea reg acement on Dana 1
1% |gGear Axles, and y J-22281 oAjornron oll
seal replacement on Dana 9-3/4" Ring Gear

12-1/4 RING GEAR AXLE

AXLE ASSEMBLY

The axle assembly removal and mstallﬁtron IS rdentrealll
to, the grocedure given earlier for "Chevrolet 10-1/2
Ring Gear Ax

AXLE VENT
Replacement

Service re \Mcement axle ho] uSin assemblres re not
equipped With an axeven therefore awasmaesure
%hat a new verit assembly 1S installed when reP aclgg the
ousrnﬁ If axle vent re urres replacement, vent
from ousrng bern sue that trre vent rs remove
e R]unc arou carrier fhole to insure fit of
replacement vent. Tap new vent Into housing using a
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POO®NOTAMwWNR

REAR

SPECIAL TOOLS

8K" r.g. axle only

13

"If

15 16 17 18

19 21

24

IOV2" R.G. AXLE ONLY

J-21548 Trunnion Seal Installer
J-23690 Axle Shaft Bearing Installer
J-23689 Axle Shaft Bearing Remover
J-21128 Axle Shaft Seal Installer
J-21057 Pinion Oil Seal Installer
J-22804-1  Pinion Seal Gauge Plate

J-5748 Positraction Torque Measuring Adapter
J-6627 Wheel Bolt Remover

J-8092 Driver Handle

J-5853 Torque Wrench - Inch/Pound

J-861411 Companion Flange Holder

J-2619 Slide Hammer

J-2222 Wheel Bearing Nut Wrench

J-24429 Adjusting Nut Wrench
J-24433 Pinion Rear Bearing Installer

16.
17.
18.
10.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Fig. 83— Special Tools

J-24430
J-23322
J-24426
J-24432
J-24427
J-8608
J-24384
J-24428
J-24434
J-870
J-22380
J-22354
J-22281
J-8114
J-8093

SUSPENSION AND DRIVE LINE 4-43

10

12

25

29 30

12%" r.g. axle only

Differential Side Bearing Installer
Pinion Straddle Bearing Installer
Outer Wheel Bearing Cup Tool
Pinion Rear Bearing Cup Installer
Inner Wheel Bearing Cup Installer
Outer Wheel Bearing Cup Installer
Pinion Qil Seal Installer - Dana
Wheel Hub Oil Seal Installer
Pinion Oil Seal Installer - Chevrolet
Wheel Bearing Nut Wrench
Tru-Arc Pliers

Wheel Oil Seal Installer

Pinion Oil Seal Installer

Wheel Bearing Outer Cup Installer
Wheel Bearing Inner Cup Installer
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Fig. 14--Rear System Failure

BRAKE STOPLAMP SWITCH

The brake stoplamp switch is mounted on a flange
rotrurtagn nﬁ) h”ep Fa e r%edal su port bracket H W
e Instr e]nt gahe!7 R the brake P da
e resseqd. Itch phing er IS sPrmg 0ade

%ws the brake peda arm do nward until the switch fs

In t position, When the brake 'f released, the

Draxe pedal arm refurns the switch plunger to' the
"OFF" position.

BRAKE PEDAL

The brake Redal IS a lever, pivoted at one end, with tn
master cylinder push rod"attached to the pedal near t
Prvot point. By this éever arranqemen%the orce an |ed
0 the master” cylinder piston through the push rod is

BRAKES 5-9

FROM MASTER CYLINDER REAR OUTLET

ultiplie eral times over the force applied at the
[JnraLeppegaI ?t[ 1 4
Proper service of the rake pedal is vital to good brak
performance, and eg ? op%ratron shoulé t()]e checﬁeg
each time prakes are Inspected. Weak or broken retum
rmgs or lack of lubricdtion can caﬁse slqurs re ease
hrakes. Wear nteped ag lont i ds
us Ings,. can cause oss of peda ent need for
rae d[|ustment Pedal fre Ra |s the free travel of
before anly moyeme t of the master cvlinder
prst n occurs. Too ttIe free play can cause r es to
drag. Too much free ay may re ultin a ow?
fre ?Ia y at the brak (”al pgd should be 1/16 to 1/
Inch Tor’the standard heignt pedal

OPERATION OF BRAKE
MECHANISM

When the brakes are fully released, the master cylinder

LIGHT DUTY TRUCK SERVICE MANUAL



HYDRAULIC BRAKE LINES AND TUBING
(Figs. 32 and 33)

Hydraulic Brake Hose

he fIﬁleIe roses which c%r

rom the steel lines to the e calipe i are refu
designe dand const ucte to withstand a condltlons 0[
stres twist w |ch they encounter during norma
vehlce usage.

These hoses rﬁquwe no serwce other than [%erlodlc
Inspection for ama%e from road hazards or other like
sources. Shﬁuld damage occur and reﬁ acemH become
necessary, t efoIIowmg procedure should be followed.

Removal

L hcgggnﬂatlllnglgtn émd foreign material away from hoth

2. Separate steel line from flex hose. Use a back u
wrgnc% on ﬁae hose fitting. P

3. Remove clip retainer from frame attachment.
4. Remove hose to caliper bolt and remove hose.

Installation (Fig. 32)

L Install the hose to the caliper using new gaskets.
Torque the mountmg%olt d J J

cauTion: See Caution on Page 1 of this
section.

Hose line must be installed in caliper Iocatmg
gate ‘exceg models): connector arm |
aliper locating gate ("K"Series),

2. Insert hose into frame hracket or frame. This end
of hose, will roper mate to the bracket or frame
In one direction onl

3. Install the clip retainer.

4. Install the st%el Lne tg the flex line using a hack up
wrench on the hose fitting. Inspect to ensure that

the hydraulic ress

BRAKES 5-19

Bose reﬁ)laiement has not caused the support
! eraﬁlfreetd oosen; retorque bracket attachment If

cauTion: See Caution on Page 1 of this
section.

5. Bleed brakes as outlined in this section.

Hydraulic Brake Tubing (Figs. 34 thru 38)

Hydraulic brake tubing used on all trucks is a double
X? ? %ll(n wh?% res(ijsts orrosion and has the

hsu:a? strent to stand up under the pressures. WhICh

when a nteraeslnmk
drau IC $ra1<e Pnes psy | ortant that the engs 09 th
bmg be Tlared propery for e compressmn couplings.

cauTion: When ne es%ary to re Ia(ie bBake
tuhing, awas use dounle” wall Steel tu mg
hICh IS, de3| ned. to withstand high ressuB
and, re3|st carrosion. Steel tubing must
ﬁuwa\ lent to GM Specglcatlon GMJ23M, be
annealed ad soft 'and super ferne coated,

Y COPPER TUBING IS NOT
S/%TISF TORY AND SHOULD NOT BE

When reﬁlacmg brake lines, be sure to install
new sg ?eel Shlﬁ|dln 'material over the
eplac t Ine in the same areas as on the
| eremove

Safety steel tublncg must be qouble lap, flared at the ends
I order to produce a strong leak-proofjoint,

Brake Tube FIarlnﬁ Tool 3-2185-45° is used to form the
O e T T e Equlpogt Wil e Qlpper
0 ?orm the dou ? Ligp hare (fl% 349 .

qufo\%aper size die blocks and upset flare punches are as

Tubing Size  Die Block FIaPepIg%tnch Flalitiengnnch
I R

Figure 35 shows two pieces of tubi ,one ith single-|
ﬂ'a?” W ang e r?'r w?th douut;Peg"%,flg\pe e

not that the sm e-lap flare in It the tubi
i p ormerian unbr k%

ile the one shown in "B %wg
ue to the reinforcement of the double wall

The following procedure should be followed in makin
up hygrau ||c Vike-ines. wed in making

Double Lap Flaring

L Cut the tubing to the desired length, using Tool
J-8000. Squareg o?f ends of tube ad reamgsharp
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dd(f)gerence between these 4 readings must not exceed

Cleaning
New brake drums are jttven a light coatmg of rust

rofi to prevent the formation of rust on the
Bnttca?gorang s%rfaces uring the time t[tat the drums
are In storage.

This rust proo{mg oil must be carefully removed Refor%
the drum IS placéd In service to é)revent any of this ol
from getting on the brake shoe facings

It is recommended that a suitable volatile,. non-toxic,
% seless t ge solvent be u%ed fo 8Iean the oil from the

Ing surface of the new brake drums before they are
D aced In service to Insure the cleanest possible surface.

asolme or kerosene fshoulg not be used as there is
gert}a ortton the diluted ol substance may be
the mg sur ace.

NOTE: All brake drums havg a maX|m m
diameter cast mto them This diameter |s
aximum wear diameter and not(a ref mts
Tmeter Do not refinish a brake drum that
| not meef the specmcattons as shown
below arter refinishing.

GRS, MRS R

i i

SHOE AND LININGS— FRONT DISC BRAKE
The brake linings should be inspected any time that the

R CEMENT
?

Fig. 52-Measuring Drum Diameter

BRAKES 5-29

wheels are removed, Check both nds of the_outhoard
shoe b oo Ing.in at each end of the caliper. This IS the
point atw ichthe highest rate of wear normaIIy oceurs.
At the same time, check the lining thickness on the
Hoard snoe by tooknw down throu[gh the Inspection
ole In the top of the caliper—See "Brake Inspection”.

The outhoard shoes have ears n ar the outer edge which

re hent over at ri hé anglest e shoe. The top ends of
the shoe have looped ears with holes in them which the
aliper retamm olts ftt through, The Iarg ab at the
ottom of the_shoe Is bent over at a right qeand fits
In the cut-out in the outboard section of'the caliper

NOTE Out oard shoes (IWIth formed earf)
are esm for ortqma Instalfation ong
and are fitted to the caliper. The shoes shoul
never be relined or" reconditioned for
reinstallation.

Tﬂe inpoard spoe aind lining has ea[s on the to P ends
whic ﬁo er the ca ger retammg bolfs. A specia sprm]%
m%‘ggrd shogHOW piston supports the bottom edge of t

A spring steel scraper (wear sensor) is riveted to the rear
dge of each inner brake shoe (fig, 59g When the shoe
Ining af] worn to within 030" of the rivet heads, t]h
%c%to at] eascr%tfer (sensor? cggrt%cts thuen éot&r uéat t |I§
Bmttted to atjert t e V%me g erator that |t |9 time {0
repacete r ke J |r(tjgs Thig'w rnmg sound |se |ttd
%ontmuousy prow the w ee% t(e rotat
rakes are” not @ ed Upon brake ?
wamm sound may cha eor ceasec 8
wearc tmue be on omt atw |c m| 0s sho
have been rep ace the war Ing sound may also cease.

Removal
1L Re ove aster %Imd re ver
fluid level In re erti or ront ra es. I reservoir
IS more than %3f siphon tﬁ ﬁcessar amount
out 0 brm e level fo' 113 fu this step 1s taken
ervoir ovetfloygw en_th gt er |st&n
e 1

9 aVOF]eJe Into IS
ﬁufd“removea

ever reuse
2. Raise the vehicle and remove the front wheels.

3. Push the piston back into its hore. This can he
acgarrrép ?shped %y usfng a "C" c?amp as shown t|)n

4 move tt%e two mou tm bolts which attach the
ca Iper to the support |g

5. Lift the caliper off the dISC

6. Remove éhe inhoard shoe Dislodge the outboard
shoe an EPosmon the caI Iper “on the _ front
suspension arm S0 that the Drake hose will not
support the weight of the caliper.

cAuTION: Mark shoe positions if they are to
be reinstalled.

7. Remove the shoe support spring from the piston.

obse ve hrake
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Proportioning Valve

The function of this valve is prevent premature rear
wheel slide. Line pressure is allowed to increase normally
up 1o a certain pornt determined by vehicle weight and
brakrn%drstrrbutron hen the prédetermined pressure
Is reached, the valve begi (P io functron and i |t the
i o nee Iy WA s el
s, This, prevents s 1 ki
uﬂo before the fu?l Fef?ectrve t)rakrng effort Is produced bg/
e front disc brakes.

NOTE: In the event of “front hydraulic
system farlure the proportronrng valve has a
3/ ass" feature thar assures™ full system
préssure to the rear brakes.

Removal
1 Disconnect electrical lead.
2, Plaie dry rags below valve to absorb any fluid

spillage.
3. Wipe off any dirt and djsconnect hydraulic lines
}Noﬁr va‘ve ver open lrsnes to prgventJ Itcorelpgn

matter from entering the system.
4. Remove mounting screws and remove valve.

Installation

1 Make sure new switch is clean and free of lint. If
ﬁny doubt exists, wash the switch in clean brake

2. Place new switch in position and secure with screws.

cayTion: See "Caution” on Page 1 of this
section.

3. Connect hydraulic lines to valve.

cayTioN: See "Caution” on Page 1 of this
section.

4. Connect switch electrical lead.
5. Bleed the brake system.

Brake Warning Light Checking
I} §8th,arking brake and turn the ignition key to

2. Warning lamp should light.

3 0f Iamg does. not Ireght bulb is burned out or
electrical circuit 1s deféctive.

4. Turn ignition key off.
5. Replace bulb or repair circuit as necessary.

Testing Warning Switch

1 Raise vehrcle on Ft hoist and attach a bIeeger hose
to a rear orake bleed screw and immerse the other
hose In a container p artrallg filled with clean

ﬂke qu| Be sure master cylinder reservoirs are

NOTE: When bleeding the brakes; the pin in
the end o? the me?errng portsron o% the

BRAKES 5-39

combination vaIve must be held in_the open
posrtron (not al owe to close). This can_be
accomplished ?/ installing " Tool  J-23709
under the moun n? bolt and epressrn% the
R]n asli M u Be sure to ret?g tne
ountrn t after removing Tool J-23709
cayTioN: See "Caution" on Page 1 of this
section.

2. Turnerr ram?rneske%e"ON" o err(re btlged screw whrle
arnrnﬁ; p? P sho ¥d ph??rt Close b?eed screw
betore felper releases peda

NOTE; To "reset" switch, apply heav
force. This force wrﬁ ”?t drxauqe
which re-centers the swr ch contact.

3. Attach bleeder hose to front brake bleed screw and
repeat Step 2.

4. Turn ignition key off. See Note under Step 2
5. Lower vehicle to floor.

NOTE: If warnrn% lamp does not i ht
durrnﬁ E)elpiz and 3 but does I| ht when
arki e 1S Set, Warnrngr o]l swrth
defectrve Do not atfempt to e Ir switch. A

defegtrve switch must be re Iac with a new
combination valve assembl tp

cauTion: Caution should be taken to prevent
gvlvrrtgftom entering system during checks on

The recommended _checking . interval should be 24
months or 24,000 miles, an% time major brake work_ Is
done or any time a customer complains of excessive
pedal travel.

pedal
ressure

BRAKE PEDAL- SERVICE BRAKE (Fig. 71)

NOTE: The brak% [r?]eda\ nhount i an

Integral desiogn wit ut E exce

automa [rc transmis |ong nece srtatrrrer e

remg a(oft e clutch péedal before re oving
rake pedal.

Removal

L Remove the pull back spring from the body or
Erarﬂevpedats puport%rackg " Y

2. Manual Transmission Vehicles-Remove the C|UtCh

r%edal as outlined under "Clutch Pedal™ in Section

Automatjc Transmission VGhIC'ES Remove dal
Brvot holt utﬁ Ivot pin retainer and remove holt
[ pin-and bushings.

3. P Models—Remove the sleeve assembly screw
attachment and remove sleeve,
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DIAGNOSIS—DRUM BRAKES

REAR BRAKES DRAG

Probable Cause Remedy
1. Maladjustment. 1. Adjust brake shoes and parking brake mechanism.
2. Parking brake cables frozen. 2. Lubricate with Delco Brake Lube #5450032 (or

10.

11.
12.
13.
14.
15.
16.
17.
18.

equivalent).

PULLS TO ONE SIDE

Probable Cause Remedy
Grease or fluid soaked lining. 1. Replace with new linings or shoe and lining assemblies.
Adjustment not correct. 2. Adjust the brakes.
Loose wheel bearings, loose flange plate on rear 3. Adjust the wheel bearing, tighten the flange
axle or front axle or loose spring bolts. plate on the rear and front axles and tighten

spring bolts.

Linings not of specified kind or primary and 4. Install new linings or shoe and lining assemblies.
secondary shoes reversed.
Tires not properly inflated or unequal wear of 5. Inflate the tires to recommended pressures.
tread. Different tread non-skid design. Rearrange the tires so that a pair of non-

skid tread surfaces of similar design

and equal wear will be installed on the front
wheels, and another pair with like tread will
be installed on the rear wheels.

Linings charred. 6. Replace with new lining or shoe and lining assemblies.

Water, mud, etc., in brakes. 7. Remove any foreign material from all of the
brake parts and the inside of the drums.
Lubricate the shoe ledges and the rear brake
cable ramps with Delco Brake Lube #5450032
(or equivalent).

Wheel cylinder sticking. 8 Overhaul or replace wheel cylinder.

Weak or broken retracting springs. 9 Check springs-replace bent, open-coiled or
cracked springs.

Out-of-round drums. 10 Resurface or replace drums in left and right hand
pairs.

Brake dragging. n Check for loose lining. Adjust.

Weak chassis springs or loose "U" bolts. 12  Replace springs or tighten "U" bolts.

Loose steering. 13 Repair and adjust.

Unequal camber. 14  Adjust to specifications.

Clogged or crimped hydraulic line. 15  Repair or replace line.

Wheel cylinder size different on opposite sides. 16  Replace with correct cylinders.

Loose king pin or bushings. 17  Replace king pins or bushings.

Bad drum. 18  Refinish drums in pairs.

LIGHT DUTY TRUCK SERVICE MANUAL



BRAKES 5-61

Fg. 85-Typical Circuit - Applying

As the power piston travels forward, the master cylinder  the m(?ster c?lllnder piston, the hydraulic reactlo(y plate is

PIS'[n rod carries the mﬁster csyllnder_ rP({lmar piston  moved off Tts seat’ on the power piston and presses

urther into the bore of the master cylinder. Tne force agamst the reaction levers. The, Ieveﬁ, In turn, swmg

on the master cylinder prl?ary r%;ston ring, forces the  a |out thelr Plvots nd be%r agiamst.t e end of the al

ve forward. eal  valve ogerat r}g rog assem N thlﬁ_manner agf.ro |-
|

h h
secondary pistorf to move As the primar .
on %otﬁ ¥hg maﬁter c%ﬁmder fﬁ“ma?{ and _tﬁ aar mate!]y.sot"r/%r(]) fﬂr]ree d?%acﬁntﬁrce)u@(\d{ﬁg }%argtagtnerc elrrrll %

e Sec
Rlséons PSS oo Q%?R? umi? Foztfinelg tottﬁerbr%rnF Pﬁgt%raegf af. Thas IVES ge erator,a}eel,s%tch 1S

raulic pressure wi
and rear brakes. As the pressure builds up on the end of  proportional to the degree of brake application,
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7. Turn off the gn ine .and check the fluid level in the
reservolr; add fluid it necessary.

8 Lower the vehlcle start the engine and run at

apprommate 1500 rpm. Again, apply and release
the ti ? ‘f dal sev fi| tlmes Turn” the steering
wheel to full right an

9. Turn off the (enﬁ;m ?nd check the fluid level in the
reservolr; add fluid it necessary.

10. 1f the flyid is extremel fo my, allow 1gpe vehicle t0
stan tew mhnutegw hteenglne off, and repeat
oteps 1t rough 9 anove.

11 Erratic pedal feel is an mdn:eWon of exeesswe air in
%epo er steenﬂg system vehicle to stand a
f\éva%w(l)r\}gtes with“erigine off and then repeat Steps

BLEEDING BRAKE HYDRAULIC SYSTEM

Bleeding of the Hydraulic Brake System is describe
under gB eedtlrnig I-derauhcc Systemy I the Standarg
Brake portion of this"section.

BRAKE PEDAL ADJUSTMENT
C Models
The brake pedal push rod is not adjustable on C models.

P30(32) Models

installed,

L With the brake pedal pull back spring installed

brake pedal ha umper,

Fig. 94-Brake Pedal and Stop Lamp Adjustment-
-P30(32) Model

BRAKES 5-71

Fig. 95--Brake Pedal Adjustment-P30(42) and G
Models

cg/llljrr]ger asserﬂbly %ngssb%raki ;()jed%Ir arogl I%\éeaflt fu(]
assemby?ro end and boot

NOT Prea bIed brake pedal rod
assemEbJ shou eadjusted< t0 pdlmensgon
shownl Figure 94

2 Just free gedal tr?velb turnin Bhe brake pe

end Free pedal travél should be .06" to .3 '
3 asten oot fo f o n assembly and compress
Eoot t0 2.04" insta cmnelght y d

OTE: Pedal travel in ower  off"
,\Ltualtle:on gen)glne off- ccumulatopr de Ietd
?oe? d no more t an 6 under

P30(42) and G Models

L Adjust the pedal Jod to the length shown in Figure
) e B o e fenath shown In Figy

Chheck pedal helght and adjust to the dimensions
shown In Figure 41

STOPLAMP SWITCH ADJUSTMENT
L Release the brake pedal to its normal position.
2. Loosen the switch locknut. Rotate the switch in its
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BRAKES 5-81

DIAGNOSIS - HYDRO - BOOST SYSTEM

SLOW BRAKE PEDAL RETURN

Probable Cause Remedy

1. Excessive seal friction in booster. 1. Replace all booster seals.

2. Faulty spool action. 2. Clean spool and replace all booster seals.

3. Broken piston return spring. 3. Replace spring.

4. Restriction in return line from 4. Replace line.

booster to punp reservoir.

5. Broken spool return spring. 5. Replace spring.

6. Excessive pedal pivot friction. 6. Lubricate pivot bushings with Delco Brake
Lube #5450032 (or equivalent) or replace
bushings.

GRABBY BRAKES
Probable Cause Remedy
1. Broken spool return spring. 1. Replace spring.
2. Faulty spool action caused by 2. Inspect, clean and replace all
contamination in system. booster seals.
BOOSTER CHATTERS - PEDAL VIBRATES
Probable Cause Remedy
Power steering purrp belt slips. 1. Tighten belt.
Low fluid level in power steering 2. Fill reservoir and check for
punp reservoir. external leaks.

3. Faulty spool operation caused by 3. Inspect, clean and replace all

contamination in system. booster seals.

4. Excessive contamination in power 4.  Flush power steering fluid from

steering fluid. system and replace with new

power steering fluid.
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ENGINE 6-7

designed, particylarly, for these engines: therefore, they as specified in Section 0. Perform necessary service
mus? notpbe Inte ch,an%ed W|th_g or, replaced by )a/\ operations as Spemﬁe(! In Section 6T. Y
carpuretor or distributor designed for different

applications. CHOKE ADJUSTMENT
nspect choke valve, choke rod, choke coil. and housi
SERVICE EXHAUST GAS %orp proper alignment, engs and binding — maﬂg
RECIRCULATION (EGR) VALVE necessarﬁ corrections to_assure groper choke™ operation;
The valve should be removed and inspected at intervals —then adjust choke as outlined in Section 6M.
VALVE
10 SERIES 350 CU. IN. (RPO LF5 & LS9)
VALVE
20 & 30 SERIES 454
CLOSED POSITIVE L6 CLOSED POSITIVE V8

Fg. 11— Crankcase Ventilation Systems

LIGHT DUTY TRUCK SERVICE MANUAL



ENGINE 6-17

Fig. 2D— Sectional View of Six-Cylinder Engine

igh pressure within the cylinder to push the piston
Q(I)(\]rvn gmoolthT \rﬁftlrrqlngt e po\/rvler stroke. P P

Compression Ratio

The ccf Hressro rati |sacorﬂgarrson f the volume of
the Inder and combustion chamber when the V\mston IS

tewan/ down, to the volume remaining when the
prston is all the way up.

The in advanta e of a Hrgh compression ratro IS that
It en es t Ten evel BB ore power from
Iven c % f tion Eressure exerte
ownwar rston rs always 0r4 Mes as rgereztt as
the comgressron
|

ressre. Lon ertt]renty al IH ase In
COMPression Pressure S at"least three times

mea
as great an Increase in coPnlhustron pressure %output)

Valve Timing

As in most 4-stroke cycle engines, the |ntake valve begrns
to open hefore the” piston reaf ts the to(n c?
exhast valve remarns OPen unti ter top dea center

This means. that both valves are open oras rt period
of time, This ¢condition Is calft? flve overlap gp D).
The valve timing Is arranﬁg d th lf way to ui e Inertia
of the gas in evacuating and in filling the cylingers.

When the air- fu(el mixture, %td exhaust ases move, in or

out of the cylinaer, Its wei es It tum in the
establrshed grrectron Whe \%Yve opens, t?te Initial air

row is slow. Valve timing allows for this lag in starti
and st? prng In the ftgwgln or er 0 packtqt?e axrmur%
air-fue ture into the cylinder, "eac 1pens
earlier and closes I?ter than “would" be necessary if the
mixture were weightless

On the intake stroke, the exhaust vaIve stays ﬁen a little
after top center 10 take, advantage of the momentum of
te exhaust gases rushing out Shrough the valve, even

?ugh the piston has ft ried down.” With the exhaust
e still orhen the c[y Inder continues to empty itselt
ecause of this momen

On th)e COMpressio stroke the intake valve Fta S QRen

Past ttom .center pecause rnﬁomrn geasefs onfihue
0 gac éherr way In Tor a short t ter the piston
reverses direction; due to their momentum.

On the power stroke, the exhaust valve ogens before
(t:))cltltltr?dngrcenter to get the exhaust gases started out of the

On the exhaust stroke, the intake valve opens before top
8§Pte<§ to start the air fuel mixture moving into the
Valve trmrn? is not variable with speed and load as is
ﬁnrtron tim ? Except for very small variation eto
e stack of toler nces In the valve train (Fig. 8D), vaves
awatys open and close at the siime tl g in the cycle.
ere rs however, one particular speed for, a Igven
engine at which the air-fuel mixture will pack itself into
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4. Connect crankcase ventilation hoses.
5. Install air injection hose.

Valve Mechanism
Removal

1 Remove rocker arm cover as outlined.

2. Remove rocker arm nuts, rocker arm balls, rocker
arms and push rods.

NOTE Place rocker arms, rocker arm balls
E) ?h rods in a rack so that they may be
rerns alled n the same location.

Installation and Adjustment
NOTE: Whenever new rocker armf dand or
g , coat

[)ocker arm halls ern% instal
earing surfaces o oc er arms and rocker
arm balls with “Molykote™ or its equivalent.

L InsLaII push rods. Be sure push rods seat in lifter
socket

2. Install rocker arms, rocker arm balls anij %ker
Sr”Pn Hgtngrghten rocker arm nuts until all lash 1s
Imi

3 Adut valves when lifter is on base circle of
haftqobe as follows:

a. g/rtlgrkadrstrrrbutore rhosu)s(rng \Ir}/]réhrchaglém%tnnumber
wrre then %@connect p?ulrrr ?respat 5P arf< Sfug%
and cor and remove distribytor cap and plug
wire assembly (if not previously doneF))

b.  Crank engrne unil drstrrbutor rotor p%mts t0
number one cylinder rfosrtron and " break er
ggrnts érre oﬁen The fo Iowrng valves ca
Osust)en with engine In nuniber one rr

It

Number one cylinder-Exhaust and Intake
Number two cylinder-Intake

Number three cylinder-Exhaust

Number four cylinder-Intake

Number five cylinder -Exhaust

C. Back out adjusting .nut until lash is fe’t t the
us rod t tur in ad stin nut nti
mov rs can e ter ine gt cec rn

E ro) sre aa/a he t rnrrr]tgream \%Jrg
diustrnq nut In "orie ? gdrtrona? turn {
center Iirter plunger).

d. Crar%( enume until distriputor lrotor oints to
number $ Posrtron and breaker points are
Ren The fol wrn? al\res can_he adjusted with

engine In number six firing position:

Number two cylinder-Exhaust
Number three cylinder-Intake
Number four cylinder-Exhaust

ENGINE 6-27

Number five cylinder-Intake
Number six cylinder-Intake and Exhaust

4, EIﬂrsrssgafrru)lydrstrrbutor cap and spark plug wire

5. Install rocker arm cover as outlined.
6. Adjust carburetor idle speed.

Valve Lifters

H draulrc valve lifters verg seldom re%urre attentron

Ifters are extremel rm le In d r%n Rea rust-
ments are not necessary, servrcrn f the litters
ethres that care an cIeanIrness be exercised In
the handling ot parts.

Locating Noisy Lifters

ocate a noisy valve lifter b srn reoe of gar

hose ag roxrnYatei1 ?our ?eet Yn en h lace onege r? or}
near the en of each intake and exhaust valve

VYtlt the (en d of the hose to the ear. In this manner,

Eesoun % Pcalrzed making it easy to determing which
Ifter 1S at fault

Another method IS to place a frntger on the face of the
valve spring retainer. ‘It the lifter 'f not fu ctronrn%
Pro erly, a distinct shock will be felt when the valv
eturns to Its seat.

The general types of valve lifter noise are as follows:

L Hard Ra ping. Noise — Usually caused by the
r%rn Sqt in the gore of the Irfter

e
F(P 0 sucﬁ an e teri at trlerturn sprin ca[r no
ongver pus h| unger up ‘to Working
position. Proba ecuse are;

Fg. 6L— Valve Adjustment
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points, lower the engine on the mounts and tighten the
scr%ws Ertnuts attachiing the mount to the engine, frame,
or bracket.

Rear Mount

Raise the vehicle on a hoist, Push up and PU” down on
the transmission tailshaft while observm% he transmis-
sion mount. If the rubber separates from the metal plate
of the mount or if the tailshaft moves up but not down
(mount bottomed out) replace the mount. If there is
relative movement between a metal plate of the mount
and ifs attaching point, tighten the screws or nuts
attaching the mount to the transmission or crossmember.

Front Mount Replacement

C, K and P Series
Remove frame bracket to mount holt.

Raise engine enough to clear mount.
Remove mount and install new mount.
Install new mount and torque bolts to specifications.

Lower engine then install frame bracket to mount
bolt and torque to specifications.

G Series
1 Raise vehicle on hoist.
2. On manual transmission equipped vehicles.

a. Disconnect clutch rod at outboard lever on
clutch cross shaft.

b.  Remove the two bolts securing clutch, cross shaft
bracket to frame side rail, and position clutch
linkage away from engine mount.

3. Remove mount-to-bracket through-holt,

4. Raise engine sufficientl¥ to clear mount. Remove
Dolts securing mount to frame bracket.

5. Install new mount to frame bracket, and torque
bolts to specifications,

6. Lower engine to align mount with engine_ bracket.
Install through bolt and torque to specifications.

7. On manual transmission equipped vehicles.

a. Pasition clutch cross shaft between frame side
rail and ball stud on engine bracket. Install and
torque frame bolts.

b. Connect clutch rod at outhoard lever on clutch
Cross shaft.

Lower vehicle on hoist and check operation of
clutch.

oo

ENGINE 6-37

Rear Mount Replacement
C, K and P series
L Raise and support vehicle.

2. Bend mount bolt french lock tabs away from bolt
head, then remove mount bolts, lower mount and
spacer.

3. Raise engine enough to clear up#)er mount
assen%bly and remove upper mount from frame
member.

NOTE: On models_using a propeller shaft
brake of any type, it is necessary to remove
screws from”transmission hole cover to allow
the engine to raise because of the limited
clearance between the brake and transmis-
sion hole cover.

4. Place new upper mount in place_on frame member,
then lower engine to within' 1/4 inch of mount,

5. Align mount so that guide dowel enters hole in
mount, install bolt through french lock, lower
mount and spacer, then install bolt up through
frame, upper mount and thread into engine bell
housing loosely.

6. Lower engine completely and tighten mount bolt,
tqen bend tabs of french lock to lock the bolt in
place.

G Series

L Raise vehicle on hoist and Support transmission so
as not to interfere with support crossmember
removal.

2. Remove holts securing rear mount to support
crossmember.

3. Remove support crossmember retaining bolts from
unﬁ_egbody cross rail and withdraw support from
vehicle.

4. Remove holts securing mount to transmission
extension.

5 Install new rear mount and torque holts to
specifications.

6. Position supﬁ)ort crossmember to cross rail, install
bolts then " loosely install crossmember-to-mount
retaining bolts.

7. Remove sugport from rear of transmission, torque
remhal_nlng olts to specifications and lower vehicle
on hoist,
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12

Mount en infe_in engine stand and remove lifting
device and lifting addpter.

G Series

oo

o

1

12
13
14

15

16.
1

18
19,

20.

21,

Remove vehicle grille as outlined in Section 13

Drain cool_intg system and disconnect heater outlet
hose at radiafor and inlet hose at heater core tube.

)isconnect Jadiator lower hose .at radiator;
Isconnect radiator upper hose at engine.

Disconnect automatic transmission cooler lines at
radiator.

emove fan. shroud and radiator - position
ﬁeg(}?glmpwpring outu of tﬁe way. | post

Remove radiator upper tie bar and center support.

Disconn%ct battery cables %ﬁ battery and at radiator
support baffle - pasition cadles over engine.

Disconnect engine Wirin% harness at dash mounted
ﬁuse épanel; at iowl attachments, and position loose
arness assembly on engine.

Disconnect oil pressure gauge, if so equipped.
Raise vehicle on a hoist and disconnect;

o Fuel line (from tank) at fuel pump.
Engine ground strap(s).

» Speedometer cable at transmission.
Exhaust pipe at manifolds.

Transmission at crossmember.

Pi?(connect clutch linkage an?/or tranfmission
Slgct?reﬂand remove cross shaft as outlined In

Rem?ve roﬁeller shaft as outlined in Section 4 -
Install plug 1n transmission extension.

Remove engine mount-to-crossmember bracket
attaching boﬁs (%oth sides of engine).

Remove engine mount thﬁough olts; then raise
engine  and” remove bracket“and mount as an
assembly.

Position blocks between engine mount Ibrackets and
crossmember to support engine; then lower engine
onto supports.

Lower vehicle on hoist - leavy vehicle on hoist and
approximately 12 inches oFfa tt¥e f?oor.

Wo_rking from inside the vehicle - remove the
engine access COver.

Remove the engine air cleaner assembly.

Disc_onngct power brake vacuum line at inlet
manifold.

Disconnect Iinkage from carburetor throttle lever,
disconnect carburetor fuel Inlet line and remove
carouretor and choke assembly from manifold.

Remave the two forward center inlet manifold holts
(num ersSan(? 4) (Wg. I\f).

ENGINE 6-47

22. Position Tool J-24680-1 (fig. 2V) to the engine and
install with provided holts ?fig. V).

23, Attach lifting device to Tool J-24680-1, and with the

Fig. 3V—Tool J-24680-1 Installed on Engine
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8.
9

seal |t|? ine oil, and position cover over
crankmfw tenag P

Loosely install the cover-to-block, upper attaching
SCrews.

Tighten screws alternately and evenly. while
egsm gwnward 0N COVerso %Ft dowels’in block
are allgne with corresponding holes in cover.

NOTE: Position_ cover so that dowels enter
noles In cover without binding. Do pot force
ﬁ er ove dower so that cover flange or
oles are distorte

Install remaining cover screws and torque to
specifications.

Install torsional damper as outlined.

Mark IV V8 Engine
L Clean gasket surface on block and crankcase front

2.
3
4,

10
1L

COVer.

Cut tahs from the new oil pan front seal (fig. 17V),
use a sharp instrument to ensure a clean cut.

Install seal to front cover, pressing tips into holes
prowdedp In cover, pressing P

Coat. the gasket with gasket sealer and place in .

p03|t|0n on COver.

Aaﬂp 1/8 inch bead of SI|ICOH% rubber sealer
#1?51435 Sore uwalentg to the gomt formed
at the oil pan and cylinder block (fig. 1

Position crankcase front cover over crankshaft

e a0 Rl v dowel s on bk~

Install andrPartlaIIP/ tighten the two, oil pan-to-front
cover attaching screw

Install the front cover-to-block attaching screws.
Torque all screws to specifications.

Insiarl]le torsional damper and water pump as

CUT THIS PORTION
FROM NEW SEAL

Fig. 17Vv—Qil Pan Front Seal Modification

ENGINE 6-57

Fig. 18V— Applying Front Cover Sealer

Ol Seal (Front Cover)

Replacement

With Cover Removed

1
2

With cover remaved, pr?/ oil seal out of cover from
the front with a large Screw driver,

Install new seal so that opep end of the seal is
toward the inside of cover ana drive it into position
with T J23E42 on Small V? enl%lnes or Tool
J- 22102 on Mark IV V8 engines (fig

CAUTION:  Support cover as seal area. (Tool
J-971 may be used as support

Without Cover Removed

L With torsional damper removed, pry seal out of

cover from the front with a large "screw driver,

Fg. 19V- Installing Oil Seal (Cover Removed)
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ENGINE

DIAGNOSIS

ENGINE FAILS TO START

CAUSE

Corroded or loose hattery terminal connections
and/or weak battery.

Broken or. Loose ignition wires and/or faulty
gnition switch,

Excessive moisture on plugs, caps or ignition
system.

Damaged distributor rotor, cracked distributor ca
and/o? corroded distributor contact points. d

Fouled spark plugs and/or improper spark plug

gar .
Weak or faulty coil.

Cartfuretor flooded and/or fuel level in carburetor
howl not correct.

Dirt and water in gas line or carburetor.
Sticking choke.

Faulty fuel pump.

Faulty solenoid or starting motor.

Park or neutral switch inoperative.

ENGINE LOPES WHILE IDLING

CAUSE
Air leaks between intake manifold and head.
Blown head gasket.
Worn timing chain or sprockets.
Worn camshaft lobes.
Overheated engine.
Plugged crankcase vent valve,
Faulty fuel pump.
Leaky exhaust gas recirculation valve.

ENGINE MISSES WHILE IDLING

CAUSE
Spark plugs damp or gap incorrectly set.
Excessive moisture on ignition wires and cap.
Leaks in ignition wiring.
lgnition wires making poor contact.
Uneven compression.
Burned, pitted or incorrectly set contact points.
Faulty coil or condenser.
Worn distributor cam or cracked distributor cap.

LIGHT DUTY TRUCK SERVICE MANUAL

6-67



ENGINE COOLING 6K-3

Fig. 4— Engine Coolant Circulation (Six-Cylinder)

COMPONENTS

elw tlt?rn%f otr?ea Cs?Qet If%ga%é
j @ermanentl ubrlcate

urm? manufacture t
entry of dirt an

Water Pump

The cooling system water
vane |mperWery e Thle mﬁ
Bh?lt [)otates on %dﬁube 0

a ea(ln s, which are sgae
alrgg?nt 0s$ of lubricant and to preven

de [pumg inlet is (%onnec ed to the bottom o[ the
adiator by means of a rubber hose.. Pump outlet 1
?]e parate from the gump and Is located in the thermostat
no %ngrwgls%h IS connected to the top of the radiator by

ubn

Radiator

Radiators are demgned f0 hold a |§1 ?e volume of coolant
5o that the coolant 1s also exposed o a arge volume, of
air. The object being to transfer heat produced during

combustion to the coolant and then tg transfer heat in
the coolant to air flowing passed the radiator.

Radiator th flow type (F
wgtelraoﬁ 5 O% r\e cro?s OWtheyplen(S Ig(tlefij tank
throughteln Ividual cores to t eoutput right) t

Radiators used on. vehicles  equipped W|th utom?tlc

trans 1SSI0 in. some |n?a ces, Y ? coo?rs
mto el trggj uE) tank. Inlet ang’ outlet fitti ?IS
thaenSWSIO irculation are positioned verticafly on

Radiator Cap

The Pressure tYPe radiator filler cap is demgned 0
ol T
Fhe coo?ant whlc% Increases the e?fe Iciency 0# thg r%dlator

The radiator filler cae contains a pressure relief valve
and a vacuum relief valve. The pressure relief valve is
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ENGINE COOLING 6K-13

Fig. 16— Overheating Chart
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while ‘maximum power should be available when the
throttle is opened for acceleration or top speed (Frg 13),

Through this point, we have covered the engine’s general
requiréments Insofar as the need for both’ a vaporized

mixture and the proporLons or _ratio, of the airr -fuel
vapor for efficient combustion, This leaves on one
guestron which n?edf clarification before we en] this
Iscussion of air-fue rq(urrements that is, "Why are
richer fuel mixtures needed for cold starts

COLD STARTS

Recall for 3 moment that the cigarette lighter could be
Hnrted easé] indoors hut aftergexposuregto co(fder alr,
hter ailed to light. 1t was concluded that the
|ghte failed ﬁo Ir%ht because there was too little fue
vapor or actually the air-fuel ratio was too lean to burn,

Preheatrng to increase fuel vaporization fo correct the

inr fuel ratio is the answer in the case of the crgarettg

ghter bért this would be |mpractical from a time an
st standpoint for automotive use.

We are all aware that a %hoke IS used on carburetors to
restrict the arr flow and tnereby enrrch the fuel mixture.
Becatﬁe of this, many ass(ume that a richer mixtyre s
actua g/ burned during cold engine operatron ut this I
efrnrtl not the case. Although the air-fuel reﬁro "h
var | 15 always burned at"a 151 ratro W

ma seem contrag to actuaI condifl |ons th e ke?/ Is th g
ﬁ "vaporize." Since only va orrze ufns. an
the vaporization rate 15 “sharply reduced at lower
temperatures, a rich fyel charge mHst be admrited S0 than
the fotal resultant fuel vapor°reaching the cylinders wi
be rich enough to create a combustiblg mixture.

The. ext (a fuel (that which did  not vaporrze) IS
mrnrmrze or In some enﬁjrnes IS disc arge rom thg
Bort unburned as waste ring the exnatist cycle an
urned In the exhaust ? ystem."While this represents a
considerable waste, of fuel, it is necessary to provide
combustible fuel mixtures untrI the engine 1S warmed up.

While the discussjon of engine ajr-fuel requirements has
been brpef the fS ,Iow(r)ng pgfnts shoulid be (femem%ered

J OnIy vaporized gasoline will burn
o Air-Fuel ratios are referenced in terms of weight
J Vaporization rates reduce as temperature declines

oIrne was urns at a 15-to-l ratio; extra
ue i not urned but lost as waste.

BASIC CARBURETOR SYSTEMS

The carburetor erformﬁ a comparativ IPr srmpf1 {ob byt
it does so under such varied conditions ‘that it Is
necessarg to have severa sklstems fo alter its functions so
that 1t can ad ust 10 various situations. Most carburetors
contain the tollowing six basic systems:

* Float System
* |dle System
* Main Metering System

ENGINE FUEL 6M-9

* Power System
* Pump System
» Choke System

Float System
(Fig. 14)

Fuel in the carburetor float bowl must be maintaiped a
3 specified Jevel fo[] ﬁrrect | meteri ? under BII
rving c?ndrtrons at system accomplishes this h
usrn? float pontoon an attached Ievera e arm whic

erts force a a}nséa]needle valve, suttrn off fubel flow

when the specified level Is reache the carburetor
bowI Fuel enters the inlet and fills the carburetor howl
through the valve orifice (needle seat).

As the level in the howl rrses the buoyant actron of the
Foat S ats the nﬁedﬁ valve. P flel is erng ﬁ
the howl, t oat rossu frcrently t0 a
needle to unseat_and fue| to enter Past the needle to

maintain the specified IeveI in the float bowl.

The Irgurd level controlled hy the float settrn[g IS ﬁ
mportant Trt of the calibration of the carhure or. T
eff cts of a low liquid level causes 0or ger ormance 1n
tem rn eterrngsstem and could cause loss of power.
P level can result In Hremature main meterin
defiver an fuel spillage during n rmaI car mapeuver
Ing, each of which Gauses echss f F consumrftron and
" over-rich condjtion. The fue is contralled by a
oat and ad#usted by . bendrnr{; a ta on the roat arm.

Accurac this _adjustment may be measured by
chec rrﬁ/ the pnysrca Flatro,tshrp of the float to 2
particular area ori the fuel bow

The float system is perhaps one of the most important
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HEAVY

Engine Fami iy

GM 111 (250 cu. in.)

GM 112 (292 cu. in.)

4bbl)

GM 113 (350 cu. in.

GM 115 (454 cu. in.)

FAST IDLE ADJUSTMENTS (Figs. 1C, 2C and
3C) ROCHESTER MV AND 4MV

NOTE: The fast idle adjustment must be set
with transmission in "Neutral."

L Egﬁs}ition fast idle lever on high step of fast idle

2. Be sure choke is properly adjusted and in wide open
position - engine warm.

3. Set fast idle to specified rpm as follows:

NOTE: Manual Transmission: Disconnect
vacuum advance.

a ,ZAg{'ust fast idle screw on Rochester 4MV (Fig.

h. Bend fast idle tang on throttle lever as required
on Roc%ester MV (I]o spechlf?edI speeg (F?g. (1](3).

FAST IDLE ADJUSTMENT-ALL 2 BBL.

NOTE: The two barrel carburetors are preset
to the approxnnate fast idle RPM noted in
specifications, listed under "Fast Idle (Run-
ning) RPM adjustment", when low step idle
IS set. (Also” note Low Idle RPM in
specifications).

®

INSERT SCREWDRIVER IN
SLOT IN CAM FOLLOWER
BEND FOLLOWER IN OR
OUT TO ADJUST

HOLD LEVER AT
THIS POINT WITH
TOOL OR PLIERS

THIRD,12 WXCLEARANCE

SECOND
HIGH

FAST IDLE CAM STEPS

Fig. 1C-Fast Idle Adjustment (Rochester MV)

Max.

ENGINE FUEL 6M-19

DUTY EMISSION VEHICLES

If Over Max.

Acceptable Acceptable Level
CO Level {h) Reset to {% or Less)
@ Level
2.0 2.0
0.3 0.3
0.5 0.5
0.5 0.5

CHOKE ROD (FAST IDLE CAM)
ADJUSTMENTS MV (Fig. 4C)

NQOTE: Make syre that the fasf< idle
ag ustment 15 made previous to choke rod
adjustment.

Aytomatic, ihok, models with steps on fast idle cam.
With fast idle adjustment made:

L Place fast idle cam follower on second step of the

Fig. 3C-Fast Idle Adjustment (Manual Choke)
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I NOTE ISl ip accelerator control cable
thru slot in Rod. Install retainer,
being sure it is seated.

1 CAUTIOW~|Care must be used in pressing
the retainer into hole in Rod to assure

cable is not kinked or damaged in any
way.

ACCELERATOR
CONTROL CABLE

ROD ASSEMBLY

SUPPORT,

SPRING

TORQUE AT
30 IN. LBS.

Having secured all components of the
accelerator linkage as specified, linkage
must operate freely without bind between full
closed throttle and full wide open throttle.

I NOTE | Install

flush with pedal
rib. PEDAL

ROD ASSEMBLY
SPRING

VIEW A
ASSEMBLED

Fig. K8— Accelerator Pedal and Controls, C, K P10
thru 30 Series

ROD ASSEMBLY
DASH & TOE
PANEL

SUPPORT

ENGINE FUEL 6M-29

THROTTLE CONTROL

TORQUE AT
CLAMP 20 IN. LBS.
VIEW

TORQUE AT
25 IN. LBS.

REINFORCEMENT

PEDAL ASSEMBLY

Fig. K9—Accelerator Controls (Manual Throttle) C-K
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certain that pump is operating within specified
I|m|tsasfollov83 d d J d

a. Attach a fuel Pump pressure test gauge to
disconnect end of pipe

b.  Run engine at approximately 450-1,000 rom (on
8aso |eneg Pn car%p retornlaow?s and note reading
N pressure gauge.

“ R '% SR A Wuth%f}ﬁen“c“éﬁstvgh'{
at speeds etw%en 450-1,000 rEm I ressTre IS

top " low, too |f% or varies significantly at
different speeds, the pump should be replaced.

REMOVAL
NOTE; When connectm? fuel pHmt% outl_e&

dpe fitting alwag? double wrench to avoi
B ssible damage 0T pump.
L Disconnect fuel inlet and outlet pipes at fuel pump.

2. Remove fueI lJoump mounting bolts and remove
pump and gasket

3 On V8 enames if pus rod IS é)fe removed,

remove PIPE cu. I
SR A B o

INSTALLATION
L On V8 engines, if fuel pump push rod has been

ENGINE FUEL 6M-39

Fig. 4P-Installing V-8 Engine Fuel Pump

removed, install push rod and pipe fitting or fuel
?umg adapter us#]g gas?<et sealee %n gaske% or pipe

2. Install fuel pump using a new %sket and tlghten
segggelgl Use sealer off fuel pump mounting” bolt

NOTE: On V8 engines, a a|r of m chanlc?l
f|n ers or heaV)J[h rease h%/e eus«ﬁ to ho

pump& ppgu rod whife installing fue(i

3. Connect fueI pipes to pump.
4, Start engine and check for leaks.

CARBURETOR DIAGNOSIS

MODELS M-MV, 2G-2GV, 4M-4MV

INDEX
Rocnester Manojet % ) Carburetor 6M-40  Rochester 4MV (4 bbl.) Carburetor........ccoenen 6M-55
Rochester 2GV {2 bol. Carburetor ...... 6M-48 Bl PUMP ovmvmssssmssssssssssssssssssssssssssssssssnnnn 6M-63

PROPER CARBURETOR OPERATION IS
DEPENDENT UPON THE FOLLOWING

L Fuel Supply

2. Linkage and emission control systems.
3. Engine compression,

lgnition system firing voltage

|gnition spark timing

Secure intake manifold

Engine temperature

Carburetor adjustments

© ~N o o1 &

ANY PROBLEMS IN THE ABOVE AREAS
CAN CAUSE THE FOLLOWING

No start or hard starting - (hot or cold)
Rough engine idle and stalling

Hesitation on acceleration

Loss of power on acceleration and top speed
Engine to run uneven or surge

Poor fuel economy

Excessive emissions

BEFORE PROCEEDING WITH CARBURETOR
DIAGNOSIS, CHECK THE PRECEDING
ITEMS FIRST.

LIGHT DUTY TRUCK SERVICE MANUAL



ENGINE FUEL 6M-49

ROCHESTER CARBURETOR DIAGNOSIS - MODELS 2G, 2GV - TWO BARREL

Problem:

POSSIBLE CAUSE

Engine does not have enough fast idle speed when cold.

Choke vacuum break unit is not adjusted to specification
or is defective.

Choke coil rod out of adjustment.

Choke valve and/or sticking or binding.

Idle speed setting

Not enough fuel in carburetor.

Carburetor flooding.

NOTE: Check by using procedure outlined under carbu-
retor flooding. Page 1

7-

Problem: AND STALLS

Idle speed setting

Manifold vacuum hoses disconnected or improperly in-
stalled.

Carburetor loose on intake manifold.

Intake manifold is loose or gaskets are defective.

ENGINE IDLES ROUGH

engine starts and stalls

CORRECTIVE ACTION

Check and re-set the idle stop screw and fast idle cam.
Use procedure F.

Adjust vacuum break assembly to specification. Use
procedure G or H.

If adjusted O.K., check the vacuum break unit for proper
operation as follows: Connect a piece of hose to the nipple
on the vacuum break unit and apply suction by mouth or
use vacuum source to apply vacuum. Plunger should move
inward and hold vacuum. If not, replace the unit.

Adjust choke coil rod.
Use procedure J or K.

Clean and align choke valve and linkage. Replace if neces-
sary. Re-adjust if part replacement is necessary. Use
procedures F, G and H.

Adjust idle speed to specifications on decal in engine
compartment.

Check fuel pump pressure and volume.

Check for partially plugged fuel inlet- filter.
dirty.

Check the float mechanism for binds or not enough float
drop. Adjust as specified. Use procedure B or D.

Replace if

1. Check float needle and seat for proper seal. If a needle
and seat tester is not available, mouth suction can be
applied to the needle seat with needle installed. If
needle is defective, replace with a factory matched set.

2. Check float for being loaded with fuel, bent float hanger
or binds in the float arm.

NOTE: A solid float can be checked for fuel absorption
by lightly squeezing between fingers. If wetness appears
on surface or float feels heavy (check with known good
float, replace the float assembly).

3. Check float adjustments. Use orocedure A and B or C

and D.

4. If excessive dirt is found in the carburetor, clean the
fuel system and carburetor. Replace fuel filters as

necessary.

Re-set idle speed per instructions on decal in engine com-
partment.

Check all vacuum hoses leading into the manifold or
carburetor base for leaks or being disconnected. Install
or replace as necessary.

Torque carburetor to manifold bolts (10-14 ft. Ibs.).

Using a pressure oil can, spray light oil or kerosene around
manifold legs and carburetor base. If engine RPM changes,
tighten or replace the manifold gaskets or carburetor base
gaskets as necessary.

LIGHT DUTY TRUCK SERVICE MANUAL



6M-62 ENGINE FUEL

ENGINE FUEL 6M-59

ROCHESTER CARBURETOR DIAGNOSIS - ALL MODELS 4M, 4MV - FOUR BARREL

Problem:

POSSIBLE CAUSE

Power system not operating,
(continued)

Float level too low.

Float not dropping far enough in bowl.

Main metering jets or metering rods dirty, plugged or in-
correct part.

Problem: WHEN HOT

Choke valve not opening completely.

Engine flooded, carburetor flooding.

No fuel in carburetor.

Leaking float bowl.

Problem:

Fuel restriction.

Dirt or water in fuel system.

Fuel level.

Metering rods bent or incorrect part. Main metering jets

dirty, defective, loose or incorrect part.

Power system in carburetor not functioning properly.
Power piston sticking.

Vacuum leakage.

ENGINE STARTS HARD

ENGINE RUNS UNEVEN

NO POWER ON HEAVY ACCELERATION
OR AT HIGH SPEED (CONT'D)

CORRECTIVE ACTION

remove the carburetor air horn and check power piston
and cavity for dirt or scores. Check power piston spring
for distortion.

Check and reset float level to specification.
Use procedure A.

Check for bind in float hanger and float arm, float align-
ment in bowl and needle pull clip for sufficient clearance
on float arm.

1. If the main metering jets are plugged or dirty or exces-
sive dirt is in fuel bowl, the carburetor should be com-
pletely disassembled and cleaned.

2. If the jets or rods are incorrect size, consult the parts
list for proper usage. The last two digits stamped on the
primary rods and jets are the last two digits of the part
number. See identification chart J.

1. Check for binding choke valve and/or linkage. Clean
and/or replace as necessary.

Do not oil choke linkage.

2. Check and adjust choke thermostatic coil.
Use procedure G.

See procedure under "Engine cranks, will not start -
engine flooded."

1. Check fuel pump. Run pressure and volume test.
2. Check float needle for sticking in seat, or binding float.
3. Check and adjust float level. Use procedure A.

Fill bowl with fuel and look for leaks.

OR SURGES.

Check all hoses and fuel lines for bends, kinks or leaks.
Straighten and secure in position.

Check all fuel filters, if plugged or dirty - replace.

Clean fuel tank, lines and filters.
Remove and clean carburetor.

Adjust float. Use procedure A.
Check for free float and float needle valve operation. Free
up or replace as necessary.

Clean or replace as necessary. See identification chart J.

Free up or replace as necessary.

It is absolutely necessary that all vacuum hoses and gaskets
are properly installed with no air leaks. The carburetor and
manifold should be evenly tightened to specified torque.
Carburetor to manifold (10-14 ft. Ibs.).
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TEMP. SENSING SPRING
AIR CLEANER ASSY.

VACUUM
DIAPHRAGM

DAMPER

DOOR FROM BASE OF CARBURETOR

(SOURCE OF INTAKE
MANIFOLD VACUUM)

Fig. 5b— Thermostatically Controlled Air Cleaner

the body on the clean air side of the filter. The sensor
unit requlates (depending upon the temperature of the
air passing by 1t) the amount of vacuum supplied to the
vacuum diaphragm. The vacuum diaphragm (depending
on the amount of vacuum supplied to it by the sensing
unit) opens the damper door allowing heated air from
the heat stove to enter the cleaner and shuts off the
passage for ambient air. The damper door is fully open
all warm air) at 8 inches of mercury and fully closed
ambient air only) at 6 inches of mercury or less. The
vacuum signal measured at the diaphragm- assembly will
not be the same as actual engine vacuum as the
thermostatic control valve in the sensor unit provides a
controlled vacuum leak for regulation of the supply
signal. A bi-metal strip in combination with a needle

VIEW A- ENGINE OFF

SNORKEL TUBE

CONTROL DAMPER ASSM.

VIEW C— UNDERHOOD TEMPERATURE
ABOVE 128°F
AIR BLEED VALVE OPEN

A~ HOT AIR PIPE

SNORKEL TUBE DIAPHRAGM SPRING

DIAPHRAGM
AIR INLET

CONTROL DAMPER ASSM. HOT AIR PIPE

VIEW B- UNDERHOOD TEMPERATURE

VIEW D-UNDERHOOD TEMPERATURE

EMISSION CONTROL SYSTEMS 6T-5

valve . t ration accomplishes the temperature
sensmvey Eontr Fed vacuum le in P

mfo\m&(mos%cally controlled air cleaner functions as

%n the engme is “off” ( VhewA ), N0 v cuuﬂv IS rﬁresent
?rcee Senthe vjanclltjurr]nor a hrea \he]lcusuﬂn Iadﬁosres off tp
eateg air” passage (snorEeI pgassagg open).

When the en?me i initially started (‘Vlew Bz the sensor
umts | et strip senses” cool eur emper ture gbelovv
Fna stat contr?I valve of the sensor unit
closes |ts a|r ee assage al owm maximum vacuum to
the vacuym ragm. Maximum  vacyum at  the
vacuum dla%hrag completely opens the damper door
co '”% e e saér Psage, iough § Sa%”s%h%'
ou? rhegen Ine bg hea lly acce erated while In this
mode the Vfl um level OPtesstem will d[? P toa low
enou Ih level so th att% (? ragm s rlq% a overcome
the vacuum andg) ht er do rc sed permitting
ambient air passage through t e snorkel.

As the engine heats up and a|r assage ast the sensor
reaches a prommail 128" F (View C), the sensor’s
thermosg Ic_control Valve beed assage |s c0 ?Ietel
i)ened y.the bimetal spring actin u on the neeale. Ai
GEdIB |nto the vacuum atm he dia hra
ssem owers th e vacuum eve e ou
ap ra m_spring clo B the dam eL t us oprenmg
the cold air (E)assa e (abmient ai rough snorke
closing the hot air passage (neat stove passage).

At temperatures be%ween 85° ?n 128°F &Vlew D),
varying. amounts of air 1S bled into the system,
d% ending on, the exact temloeraiture at the sensof unit.
This. results in. a vacuum evel .and damPer posjtion
reguued to maintain cay u]retor air temperature at from

to 128°F when underhood temperatures are below
t |s range.
AIR BLEED VALVE
. CLOSED
BELOW 85°F

DIAPHRAGM SPRING

VACUUM CHAMBER

TEMP. SENSING
SPRING

SNORKEL TUBE

DIAPHRAGM

CONTROL DAMPER ASSM. | f f H° T A'R PIPE

BETWEEN 85°F AND 128°F 'R BLEED VALVE

DIAPHRAGM SPRING TEMP. SENSING

VACUUM CHAMBER SPRING
SNORKEL TUB§
AIR INLET
HOT AIR PIPE

CONTROL DAMPER ASSM

Fig. 6b— Thermostatically Controlled Air Cleaner Operation
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allowing the throttle valve to close beyond the normal
Idle pOSgItIOH when the ignition is turnedyoﬁ

SYSTEM THEORY

The system comRonents are shown | (Jn their d’ ormal at re]st
Fosm n with the en%tne off an g
emperature switch £ Ints are closed, ng ontact
with the cold terminal: the time relav 'oomts ae closed
transmlsswn swn pomts are open; 1dle stop so en0| |s
de-energized punger retracted: vacuum adyance
solenoid 1S de ener ized with plunger shutting off the
port to vacuum advance unit.

When the ignition switch is, turned on, the idle stop
soIen id |? energized, extending the rRlun er to contact
the. throttle, ever A cvcun () gle ed f g
%rytton switc %rou t]e vacuum advance so enoi
r%round throygh the temperature swifch, At tn
same time another cIic un |s energized - this |s fromt
lgnition swnc throug the time relay coil and
roun(o also 1@ L \}Jomt are cIos(ed |t
rovI esapat to ground for the vacuum solenoid (fig.

Wlth either one or both of the.a (ove circuits complete,
the vacuum_ solenoid IS energized permitting va uum
advance to the distributor.

In low gear operation, with enolne temperature above 93
de%ree? the "tem 2oerature switch col overnde points
g OSeconds have eIapse the time reIa
gomts re ogen also. This reaf the cI CUt(s)
tlter |2|n% vacuum adva ce solenoid, allowi ﬂ
unger o block vacuum and open the advance uflit to
atmosp ere.

When the transmissjon is shifted |nt]o hl(?h forvvard qear
tetransmtfsmn sv]vnch omts arecose by shift actio
This comﬁetes the circuit from the ignition  switc
troug e transmission. switch. to ground (fig. 4e).
Vacuum advance solenoid is energized.

EMISSION CONTROL SYSTEMS 6T-15

Fig. 2e— V8 TCS System (Cold Override Energized)

Fig. 3e—V8 TCS System (Low Gear Operation)

Fig. 4e—V8 TCS System (High Gear Operation)

LIGHT DUTY TRUCK SERVICE MANUAL



through the exhaust system. Thus, the exhaust emitted, at
thettarlt pipe is low in hydrocarbon and carbon monoxide
conten

Burnrnlg the unburned portion of the exhaust gases is
much [ike fanning dying embers. When the gases leave
the cylinders, they are extremelr hot and still flammable
if suPplred with_ the other eement of combystion -
namely oxygen. This oxFygen is supplied in the air berng
supPhedb y the pump 6f). If oxygen is not supplie
to this mrxture when it frrst Ieaves he cylinders, the
ﬂases cool down to a non-flammable mixture’ by the time
ey enter the exhaust system.

Fig. 5f— A.lLR. System Operation

REAR COVER

VENT HOLE
(DO NOT OlL)

HOUSING

FILTER FAN

DRIVE HUB ROTOR SHAFT

Fg. 6f—Air Injection Pump

EMISSION CONTROL SYSTEMS 6T-25

One problem with such as¥stem however, is that durrng
enﬁr e overrun or deceleration, the exhaust ?ases In th
exnaust valve area are overly rich with fuel vapors, If
this_ system was allowed to operate under this condition,
g stz ackfire vould restl o soop a e fresh i
eliminate Fthrspgossrbrht a drverteryvalve haps been
Incorporated nto the system.

The diverter valve i 'f trrgg[ ered by sharp rises in vacuum -
the vacuum signa aken ‘from ‘just beneath the
carburetor tnrotfle plate, When a sharp rise In vacuum Is
sensed, as duying engine overrun, the diverter valve
exhausts tg Ir purp out uf Into the atmosphere for a
ew seconds Since the comPre sed alr from air
grl':jcﬂps never reaches the air manitolds - no backfire

The check valves used in this system are nothing more
than one-way valves which prevent exhaust ¢ ase? from
enterrng an am rng thF g Hectron pu rh) or any
reason “(suc |ve -belt failure) the pump _becomes
mogeratrve Under normal %oeratrn% con Itions, aIr
re sure from, the Lhmp is sufficient t0 prevent exhaust
ases from entering the pump.

One check valve is used per air pipe assembly. L-6
Q Use one/ a\rlr rlrsrple assFe)m FI plrﬁ) lis orzeycheck

banl? e\1/n§ %ﬂl%lf%\?vsol( gcthweockar/ra[m e aSSEmMOIIES (One per

AIR PUMP
The 2-vane pump is used in all a(nphca lons to comﬁress
ect

the r}relsdh frIteretlt air and |n it Into the rtex ausdt
manifold or cylinder mp components an
operation are descrrged in the foltJ vrP Ing text.

Fig. 7f— Diverter Valve Operation
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ENGINE ELECTRICAL 6Y-1

SECTION 6Y

ENGINE ELECTRICAL

CONTENTS OF THIS SECTION

Energizer/ Batter oY-1 LONIEION SYSEEM e sesssssssssssssssessenees 6Y-24
Char%ing Systemy 6Y-16 S%art,lnrq S%tem .............................................................. 0Y-49
SPECIAL TOOIS..ovvcvvvesvvvssssssmssssssssssssssssssssssssssssesenns 6Y-6C
ENERGIZER/BATTERY
INDEX

General DeSCHPII_OH ..................................................... 6Y-1 Carrier and HOl-DOWN.......ovvvvvvveoereesesssssesessesssssssneens 6Y-5
Theory of Ppe 1] QY-2 0L 0Y-5
General InNfOrMation....coo.ooovvvvveeercsssssssessssssssssseneeennns oY-4 Enerq_lzer Ratlng ......................... oY-5
Common Causes Of FaIlUre..vvvrsisvsssinnns 6Y-4  Jelec mg and Replacement Energizer.......... 6Y-5
Care of Energlzer ....................................................... 6Y-4  Safety. PreCaUtIONS........ooooooveereeveeemmereeeseeesseesessseeenneees 6Y-6
Energlzer SEOTAUR. oo vvvvveveeessssssssssesesssssssensssssssssssnens oY-4 Charging ProCeAUIES......mmrrrveeeererssssssssseeesssssssssenns bY-6
EleCITO[YtE FIEEZING....vvvcvvcivesivssssssrssssssssssness OY-4  CNAAING GUIdR......ccrrervrvrvrsnvnsssssssmssssssssssssnnnn 6Y-8
EIECIOIVEE LEVEL... oo eeessecesesssesessssesssseeess 6Y-5 TESE PIOCEAUIBS. .....rrerrrrsveseeeressssasssesesssssssssssssssssssenee oY-1
WaLEr USAQR...vvrvvmsrrvmsssmssssssssssssssssssssssssssssssnns 6Y-5  Instal m,g BALEIY vvvvvvvvrssvvsssmsssnsssssssssnsssssssssssnns 0Y-9
DIAGNOSIS....vvvvvsvrvvrssssmssssssrsssssssssssssssssssssssssssssssssssss 6Y-14

GENERAL DESCRIPTION

The enerqizer (fig. Ip) is made up.of a nTmbfr, of  The elements are immersed in an electrolyte composed
f]%%rate elements, eacn located In an_lndlv%dua cel né of dilute sulfuric acid. Plate straps located on the top of

rubber case, Each element consists of an assem it
of positive _plates. and n%gatlve &!ates containin each element connect all the positive plates and all the

dissimilar active materials and” kept apart by separators.

Fig. Ib — Energizer Fig. 2b— Internal View of Energizer
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ENGINE ELECTRICAL 6Y-11

Fig. 14b- Battery Installation (C-K Series)

LIGHT DUTY TRUCK SERVICE MANUAL



Fig. 6 C— Basic Wiring Diagram

Switch Lamp Engine
OFF FF ET PPED
ON N TOPPED
ON OFF RUNNING

these two_ terminals, or by an orogn in the circuit.
This condifion can cause” an U ercharged Ener-
géz%lloTvr(r)s determine where an open exists, proceed

a.  Connect voltmeter from. No. enerator
termrBaI t %round If readrnp IS obtar 010
%e read rnrr; 7Iero epair .0 en circult
etween No. 2 terminal and Energrzr If lamp
now comes on, no further checks néed he made.

b.  With ignition switch on and wit No 1and No.
2 ter ma\ leads disconnected, :it gnerator,
momentarily ground No. 1 terminal |

cauTion: Do not ground No. 2 lead.

C. does no light, checkf Wi fus
t ﬂ)rpep link, a rgted out d)e ectrve
SOCKEL, Or an oPen in No.. 1 ea ' circuit between
generator and Ignition switch.

d.If lamp Irghts remove ground at No. ltermrnal
and with” No. 1 and” No. 2 terminal  leads
connecte at enerator rnsert serewdriver Into
test hold (fig. 7C) to ground winding.

e, If Iam does not li aght check connfctron between
ncgn rEss and”No. 1 termina o ener%tor
eck_brushes, slip rrnrl;s and field winding

as covered in Overhual Manua

f.If lamp lights Fnd voItmeter readrn% gb arn%
In ster? ) rep ace requlator as covered In t
Overhaul Manual,

gty

ENGINE ELECTRICAL 6Y-21

On, rn n, %rne Runnrgg—Tne
ecauseso s condrr ajfs,.covered-in t
PONDERCHARGED ENERGIZER" secion.

UNDERCHARGED ENERGIZER
CONDITION CHECK

This_conditign, as (evrdenced B
specific gravity rea

of the followin
may be operating normall

slow cranking and low
rngs can 0é caused Dy one or more
con |t,ons even though the ammeter

L Insure that the underchar%ed condition has not

been caused by accessories

aving been left on for

extended periods.
2. Check the drive belt for proper tension.

END
FRAME

HOLE

INSERT SCREWDRIVER
GROUND TAB TO
END FRAME

Fig. 7C— Delcotron End View
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SPRING
GASKET

PRESSURE
CONTACT

HERMETICALLY
SEALED

Fig. 9i— Ignition Condenser

separate; the capacitor acts initjally like, a short circuit
an% current fl fovr}s) Into the capacrto?l to minimize archrng
at the contacts.

Ignition Caoll

An |gnrtron cail is ﬁ p%lse transformer that steps Utf the
Low voltage from the batter ﬁr ?enerator {0 a vo taﬂ
? enough to lonize the, spar glo ignite t

aif~fuel mrxture IH the cylinder. A %/ coil is cade up
ofagrrmary winding, consisting of a few hundre turns

Iatrvely Iar%e wire, and” a secondary wind rng
consrstr ﬂ % thousand turns of ver smag
E ese wr dr t rron

E % ngs are assembl%d OVEr a o
ore and are enclosed b a sofe rronseII This assem
IS inserted Into a one-piece, steel or diecast aluminy
%orl case, which |s fille wrth oil and hermetically sealed
X coil cag made of molded insulating material. The
Cap contarn the primary and secondary high voltage

terminals.

The rgnrtron coils are hermetrcally sealed to prevent the
entrance of %norsture w rch woulit cau?e col Larlrire
D rng manu acture, the cor ;iaseaso IS Iegwrt at
g rqerature 'As the 0 temgeratr ecreases to
mor nearly match the tem eratur ? e surrorlr
air, the ol ‘contracts to occupy less v? ume thus allowin
oom for expansion when the coil heats up durin
r th heat d
Ror al gera lon. Teoh act% as a[r Insulator to preven
Igh voltage arc-over within the col

In the design of an ignition system, sufficient grrmary
circult resistance must be present to protect the
distributor contacts from excessive. arcing and burning.
In some Ignition systems, Eart of this resistance may take
the form ‘of a separate resistor qr a calibrated resistance
wire connected etween the r nrtron switch and the coll
primary terminal. Since the value of this resistor along
with the resistances of the other com?onents in the en re
grrmary circult affects the coll per ormance :it rg[
gnne speeds, a 12-volt coil used on a 6-volt s
out the external resistor, will not provide equaI

ENGINE ELECTRICAL 6Y-31

performance results. In other words, a 12- voIt cail
without the resistor is not necessarily a 6- voIt coil,

Durrng cranking, the = external re??tance on most
(E lic trons 1. hy-passed to_provide Ibatterry voltage
f th%cor for | tm oved Qerf rmance and easre startrng

on ttpé‘?ﬁs g”e? ”t%hor e b
contﬁct dis a

9 ﬁran ing, or.to ﬁ separate termin
on the rgnrtron switch, as s own in the p revrouis_r section.
The hrg er_currents durrng crank rn(lr are Qot su rcrent to
ﬁuse rstrrbut?r contact deterrora ion because of the

ort(perrodso time n the life of contacts spent durin
cranking. Also, the lowered battery voltage durin
rankin causesa lower Prrmar %urr nt, so t e resrso
glpass ea]ture IS an offsetting Tac ﬁr Bg/ passrn% 8
sistor with the engine operating will cause very Tapi
farlure of the distributor contacts.

Spark Plugs
The spark plug (Frg IOrI) consists of a metal shell in
whrch IS fa%tene% orcelain rnsHIator and an ﬁlectrode
eﬁe ﬁrn t Lou? the center of the Insulator, The meta
ell as as or eectro e aétach%d to one srde and ent
In tow rd the cenier electrode. There are threads on. the
metal selthat llow 1t t0 escrewed rntoatapPed hol
rn the ¢ rnder ead The two eec(trodes are 0 ?ecra
%avy re, and there is a specified ga et een Te
The “electric sp arkr%umgs thi g to Ignite t e air-fuel
mixture In the combustion ch fsrnge from the
center or insulated, rode Te seals between the
metal hase, orce arn an ereectroe as weI as the
orcelain rt , must be a e to withstand |gh
Less re ét emgerature created In the combustr
amber urrng the power stroke.

Some spa s have been supplied with a built-in
resrstorRrvhrch) ?grms Part 0 thepgent r electrode. The
Pur ?se of this resistor 1s fo reduce radio iand television
nt eance from dthe lgnition system as well as to requce

ug-electrode erosion calised by excessively ong

ngrkrﬁ% We have_ been_ talking

of” the hi hvoltag
surg { m the rgnrtronc il se ondar as thou hit
a single powerfu surge that amo? stant X\ auFe
spark” o Jump - across t tuall zv
actjon rs or com Iext % 1‘t T er h
?erres of pr]e imi Jra urg efore e
orms Adt e en te arkin (t et
trenche and ma reform several” times. thrsthes

ce In Oha/t " W. ten-thousan ths 0 a econd

ect IS t e ignition wiring . acts like a Ba
rans Itting antenna;”the surgeso% voltage send out

ulses that causes radio and te evrsron rnterference
Ho ever the resistors in the spark plugs tend to
concentrate the surﬂes in each sparkrng cycle, reduce
tnerr number, and thus r?duce the interférerice and also
the erosive effect on the plug electrodes.

Heat Range System

The "heat range" of a spark plug is determined
primarily by the length of the lower insulator. The
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9

BOLT PARALLEL TO < OF C/SHAFT\
RETAINER

CLAMP DISTRIBUTOR ASM.'

CLOCKWISE
ROTATION

NGASKET 1755 30°

DISTRIBUTOR CAP
ATTACHING SCREW

n /
#1 CYLINDER TERMINAL'
PUNCH MARK

Fig. 21i— Six Cylinder Engine Distributor Installation

turn rotor counter-clockwise approximately 1/8 turn
more towar lje%tc Indler anﬁpand Bus&w glstrlbutor
down to engine c%mshaﬁ. It nﬁz e necessaral t0
¥0|ttate rotor~slightly until camshéft engagement Is
elt.

While EPressing firmly down on distributor housing,
l%cl} starter over a few i"ﬂef to make sure oil (E)qui)
shaft 1s engaged. Install hold-down clamp and bolt
and snug up Dolt

Turn distribytor hody slightly until points just open
arl1]d tighteh H%strigutgrcgm buoqt.I PO JESLOF

Place distributor cap in position apd check to see
tqat rotor lines up PNIth Ft)ermlnal for No. 1 spark
piug.
InsJaII cap, check all high tension wire connections
?gmocgg ect spark plug wires If they have been
ved.
Caonnect vacuum line to distributor and distributor
primary wire to coil terminal.

Start engine_and set timing as described under
Tune Up’in Section 6.

Distr_ibu_tor Off-Engine Test
The distributor’s cgntnfulgeal.and vacuum advance can be

checked 1n a distri utgr
esigned to accommodate th
this “Tnvolves removin

sting machine or synchroscope
3_ Istriputor. HoWwever, since
istriputor from the enging,

the
this test may he os% oned until other system cfiecks
have been mgde. Posip y

Coil Replacement

1

2
3
4

Disconnect iPnition,switch and distributor leads
from terminals on coil.

. Pull high tension wire from center terminal of coil.

Remove the two coil support mountin%_ bolts or
loosen triction clamp screw and remove coil.

. Place new coil in position and install attaching bolts

ENGINE ELECTRICAL 6Y-41

or tighten clamp screw.

5. Place high tension lead securely in center terminal
of coil and connect |9n| ion swnfh and distributor
: grlmary leads to terminals on coll,

tart engine and check coil operation.

Spark Plug and Wire Service
Removal and Inspection

L To disconnect W'hres, Bull only on the poot. Pullin
on the wire mlgV cause sTparatlo_n oatré%gorgeo

the wire. Remoye spark pulgs uslln eR
socket on the 5/8" hex tapered pluds. Use care |
mlssu Ia? rgratlon to avoid cracking spark plug

2. Carefully inspect the insulator and electrodes of all
sp%rri Upl)ﬁglsn.s&iegplac% Igr?u as;%rl%npll?ge(\;/vrﬁlcﬁs r?asaa

cracked or broken insulator. If the insulator is worn
away around the center electrode, or the electrodes
are burned or worn, the sEark plug is worn out and
should be discarded. Spark plugs which are in good
condition except for' carbon™ or oxide deposits
should be thoroughly cleaned and adjusted.

3. The s;%ark plug wires are_of a special resistance
type. .The core” is carbon-impregnated linen. This
Wire is designed to eliminate radio and television
interference ™ radiation, but is also superior _in
resistance to cross fire. The resistance type wire,
however, is more easily damaged than copper core
wire, For this reason care must be taken that the
spark plug wires are removed by pulling on the
spark plug boots rather than on thie wire insulation.
Also, when it is necessary to replace a spark plug
boot, the old hoot should”be carefully cut from the
wire and a small amount of silicone lubricant used
to aid in installing the new hoot. If the wire is
stretched, the core may be broken with no evidence
of damage on the olter insulation. The terminal
m,aP/ also pull off the wire. If the core is broken, it
will cause missing. In the case of wire damage, it Is
necessary to replace the complete wire assembly as
a satisfactory repair cannot be made.

4. Wipe ignition wires with cloth moistened with
keroseng, and_ wipe dry. CarefuIIY bend wires to
check for brittle, cracked, or foose insulation.
Defective insulation will permit missing or cross-

firing of engine, therefore defective wires should be

replaced.

5. If the wires are in good condition, clean any
terminals that are corroded and replace any
terminals that are broken or distorted. Replace any
Brol;en or deteriorated cable nipples or spark plug
00ts.
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Fig. 2s— Typical Cranking System

ractical value It w%uld rodHce very little t r%ve to
$ran an enal tl erved, however, to show the
undamental rlnC|p es that operate a starter motor,

In the simplest terms, the armature is rotated by a
concentration of magentlc Il|<nes on one ilde of tp
armature conductor and a lack of magnetic lines on t

other side of the conductor.

Construction

A cross-sectional view of a typical assenger car starter
motor with a solenoid is shown In fiqure Is.

STRONG FIELD WEAK HELD

Fig. 4s— Magnetic Force

e starting motor assemhly is made up of field co
Blgme overgpgi p*ece nw] are attachePd to the InSJJ
f a heavy Iron frame, an ar atur? an. overrunning
clutch-type’ drive mechanism, and a solenoid.

The iron frame and pole shoes not only prowde a rplace
for the field coils, out also dee a
magnetic lines produced by the field coil wi dlngs

Armature

The rmature assemblg qjl 2 0n5|?ts of a stack of
iron %mmat ns placed 0 sha L acommutator
ﬁssem %armature wm |n% The windings are
eavy copper ribbon that are assembled into sIots In the
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CLUTCHES & MANUAL TRANSMISSIONS 7M-1

SECTION 7M
CLUTCHES & MANUAL TRANSMISSIONS

CONTENTS OF THIS SECTION

Clutch Controls.....cooeeiieeii e ™-1 Manual TransmisSioNS......ccvvieviiviiiiiiiiieaanenns 7™-17
CIULCRES. ... e 7™-9 Special ToOolS. o 7™M-46
INDEX
General DesCription.....ccooviiviiiiiiiiiiiieieeaenne, ™-1 Clutch Free Pedal Travel Adjustment............. .7TM-5
Maintenance and Adjustments........................ 7™-5 Insufficient Clutch Release............ccovviiiinnnns .7M-5
Clutch Linkage Inspection............ccoovvieinnn. 7™-5 Clutch Pedal Arm Assembly Replacement...... _7M-6

Clutch Cross Shaft Replacement.................... _TM-7

GENERAL DESCRIPTION

The clutch operating controls for C-K trucks (fig. la) are
a mechanical type consisting of a pendant type pedal,
return spring, pedal push rod. cross-shaft, fork push rod.
clutch fork and throwout bearing. The pedal push rod is
routed vertically, inside the cab, from the pedal lever
down through two boots on the toe pan, to the cross-
shaft lever. When the clutch pedal is depressed, the
pedal push rod moves rotating the cross-shaft, pushing
the fork push rod rearward, and pivoting the clutch fork
to move the throwout bearing against the clutch release
fingers and releasing the clutch.

The clutch operating controls for "G" and "P" models
are a mechanical type similar to the C-K models. On

"G " models (fig. Ib), a pedal pull rod is routed vertically
from the clutch pedal lever down through the toe panel
to the cross shaft. When the pedal is depressed, the pedal
pull rod moves rotating the cross shaft, pushing the
clutch fork rod rearward and pivoting the clutch fork.
This action moves the throwout bearing against the
clutch release fingers, releasing the clutch.

"P" model controls (fig. Ic) have an upper pull rod
connected from the clutch pedal shaft to a bell crank and
a lower pull rod from the bell crank to the cross shaft.
When the pedal is depressed, the pul! rods are moved
rotating the cross shaft and pushing the clutch fork
rearward, thus subsequently activating the clutch release
mechanism.
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CLUTCHES & MANUAL TRANSMISSIONS 7M-11

FLAT FINGER

BENT FINGER
1. Flywheel 3. Pilot Bushing 5. Pressure Plate 7. Cover 9. Fork
2. Dowel-hole 4. Driven Disc 6. Diaphragm Spring 8. Throwout Bearing 10. Retracting Spring

Fg. 6— Diaphragm Spring Clutch Cross section (Typical)
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THEORY OF OPERATION

An internal combustion engine cannot develop apprecia-
ble torque at low speeds, and it develops maximum
torque only at one speed. Also, the crankshaft of an
engine must always rotate in the same direction. The
transmission which provides a means of varying the gear
ratio between the engine and rear wheels, then becomes
necessary in automotive vehicles. The transmission
provides the mechanical advantage that enables the
engine to propel the vehicle under adverse conditions of
load. It also furnishes the driver with a selection of
vehicle speeds while the engine is held at speeds within
the effective torque range; and allows disengaging and
reversing the power flow from the engine to the wheels.
In summary, the purpose of the transmission is to
provide the operator with a selection of gear ratios
between engine and wheels so that the vehicle can
operate at best efficiency under a variety of driving
conditions and loads.

SYNCHRONIZING MECHANISM

The entire synchronizing mechanism is installed on the
mainshaft and the main drive gear. First, second, third
speed are all synchronized by synchronizing clutches,
which act as friction clutches. Each of the gears to be
synchronized - main drive gear, second speed gear, and
in this example, the first speed gear (5, Fig. 14) - has a
cone surface (6, Fig. 14).

Only the hub and the gear carrier (3, Fig. 15), are tightly
splined to the mainshaft, while the main drive gear, 1st,
and 2nd speed mainshaft gears, can revolve on the

mainshaft. Three keys (2, Fig. 15) slide in slots of the
hub (3, Fig. 14), and these keys are spring-loaded by two
synchronizer springs (4, Fig. 15). Between the hub and
the mainshaft 1st speed gear a synchronizer ring (7, Fig.
14) is installed which, together with the cone surface, acts
as a friction clutch.

The synchronizer ring (3, Fig. 15) has three slots in
which the keys (4, Fig. 16) engage, and is thereby moved
along with the guide unit (1, Fig. 16). The slots in the
synchronizer cover are wider than the keys, so that the

Fig. 15— Synchronizer Hub and Sleeve

Fg. 14— Synchronizing Mechanism
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Fig. 24— Column Shift Controls (G Models)

assure free movement of clutch and transmission
components during assembly.

cauTion; Do not apply an excessive amount
of grease in the above dreas, as under normal
oper%tlon,thls refase would be thrown  onto
clutchtacings résulting in clutchfarlure.

Shift the transmission into high gear.

Mount transmission on dolly or jack and move into
position under the vehicle.

cAuT]oN:VOId sPrln?ln[g the clutch when the
transmission is being Installed to the enFme.
Do not force the transmission intg the clutch
disc hub. Do not let the transmission hanﬁ
émsupported In the splined portion of the clutc
IsC.

Install  flywheel  housing-to-transmission
mounting bolts and washers. Tighten bolts to
specifications.

4. Align the transmission main drive gear shaft with

the clutch disc hub by rotating the transmission
companion flange or output yoke. Move the

transmission forward, guiding the main drive gear
shaft into the clutch disc splines.

Install crossmember. Also, if vehicle is equipped
with power take-off, reinstall unit and controls on
transmission.

Connect propeller shaft to transmission as de-
scribed in “PROPELLER SHAFTS” (Section 4) of
this manual. Remove transmission jack.

Connect parking brake lever and controls (if used).
Adjust brakes as outlined in “PARKING BRAKE”
(Section 5) of this manual.

Install flywheel "housing underpan. Tighten cap
screws firmly.

Reconnect speedometer cable to adapter at
transmission, connect back-up lamp switch wire and
TCS switch.

Reinstall shift controls on transmission.

NOTE: On vehicle equipped with 3-speed
transmission, reconnect shift levers to trans-
mission side cover. On vehicle equipped with
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Fig. 34— Transfer Case Skid Plate (K105)

DIAGNOSIS

Before attempting to repair the clutch, transmission or
related linkages for any reason other than an obvious
failure, the problem and probable cause should be
identified. A large percentage of clutch and manual
transmission problems are manifested by shifting
difficulties such as high shift effort, gear clash and
grinding or transmission blockout. When any of these
problems occur a careful analysis of these difficulties
should be accomplished, and the following checks and
adjustments performed in the presented sequence before
removing the clutch or transmission for repairs.

CLUTCH ADJUSTMENT

A. Clutch Free Pedal Travel

1 The clutch free pedal travel adjustment should be
made as outlined in the Clutch and Transmission
section of the Chassis Service Manual for the
specific vehicle involved.

2. Check clutch linkage for lost motion caused by
loose or worn swivels, deflection of mounting
brackets or damaged cordon shaft.

B. Clutch Spin Down Time

1 Run the engine at a normal idle with transmission
in neutral and clutch engaged.

2. Disengage the clutch, wait nine seconds and shift
the transmission to reverse. No grinding noise
should be heard. A grinding noise indicates
incorrect clutch adjustment, lost motion clutch
misalignment, or internal problems such as failed
dampers, facings, cushion springs, diaphragm
spring fingers, pressure plate drive straps, etc.

SHIFT LINKAGE ADJUSTMENT

A. Steering Column Shift Control
1 Remove the shift control rods from the column
levers.

2. Check shift effort at the shift control lever knob.
(Effort should not exceed 2 Ibs. with transmission
linkage removed.)

3. If binding is felt, refer to the adjustment procedure
for the steering column lower bearing for Manual
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J-8092
J-8331
J-23422
J-23423
J-5590
J-23419
J 22833
J-23420
J 7137
J-6219
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Handle,

Rear Output Shaft Front Bearing Remover.
Rear Output Shaft Front Bearing Cup Installer
Rear Output Shaft Rear Bearing Cup Installer.
Bearing Installer.

Intermediate Shaft Remove and Installer.
Output Shaft Housing Seal Installer.

Pilot Bearing Installer.

Adapter Seal Installer.

Front QOutput Shaft Bearing Installer.

Fig. 6ST— Dana Transfer Case Special Tools
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IVANVINL 3DIAM3S  MoNdL AN 1HOM

FRONTGEAR SET REVERSE REARGEARSET

OUTPUT

HELD

INPUT
Intermediate Clutch - OFF Direct Clutch - ON Forward Clutch - OFF Low & Reverse Clutch - ON
Intermediate Overrun Roller Clutch - INEFFECTIVE Low and Roller Clutch - INEFFECTIVE

Intermediate Overrun Band - OFF

In Reverse "R", the direct clufch is appliedto transmit torque from the forward clutch housingto the sun gear drive shell and the sun gear. The
low and reverse clutch 1s applied preventing the output carrier from turning.  Clockwise rotation qf the sun gear causes the reaction carrier
mions to turn counterclockwise, thus turning the output ring gear and output shaft counterclockwise in a reduction ratio of approximately 1. 93
0L

Fig. 7M—Power Flow in Reverse Range mTypical
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DRIVE RANGE -

Intermediate Clutch - ON
Direct Clutch - ON

Forward Clutch - ON

Low and Reverse Clutch - OFF

As vehicle speed and governor pressure increases, the force of the governor
pressure (83 PSI @ W.0.T.) acting on the 2-3 shift valve overcomes the force of
the 2-3 shift valve spring and modulator oil. This allows the 2-3 shitt valve to
move to the upshifted position feeding drive oil to the direct clutch. This oil is
called 2-3 (direct) clutch oil.

Direct (2-3) clutch oil is directed from the 2-3 shift valve to:

1. Direct Clutch

2. 2-3 Accumulator

Basic Control
Direct (2-3) clutch oil from the 2-3 shift valve flows to the direct clutch and

DIRECT (THIRD GEAR)

Intermediate Overrun Roller Clutch - FREE WHEELING
Low and Roller Clutch - FREE WHEELING
Intermediate Overrun Band - OFF

also to the 2-3 accumulator piston. The shift is cushioned by the R.N.D. ol
force on the other side of the accumulator pistons.

Summary

The forward, intermediate and direct clutches are applied. The transmission
is in drive range - third gear (direct drive).

When in drive range the full throttle 2-3 upshift will occur at approximately
85 MPH and minimum throttle 2-3 upshifts will occur at approximately 22
MPH.

NOISSINSNVYL JILVINOLNY
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Fig. 26M—Column Shift Linkage - CK Series

12. Lower vehicle add approximately 5 pints U.S.
measure (4 pints Imperial measure) of DEXRON®
or DEXRON®II automatic transmission fluid or its
equivalent through filler tube.

fh nd

13, With selector lever in PARK position, apply ha
brake, start engine and let iale Fcarburetor off fast
idle step). DO NOT RACE ENGINE.

14, Move selector lever through each range and, with
selector lever in PARK range, check the fluid Tevel.

15, Add additional fluid to bring level to 1/4" below
the ADD mark on the dipstick.

cAuTION: Do not overfill. Foaming will result
I overfull.

f

Adding Fluid to Fill Dry Transmission
and Converter Assembly

In cases, of transmission overhaul, when a complete fill is
required, including converter (approximately 20 pints),

proceed as follows:
L ﬁ]gg 8 pints of transmission fluid through filler

2. With manual control lever in park (P) Dposition
start engine and place on cold idle cam. DO NOT
RACE "ENGINE. Move manual control lever
through each range.

3. Immediately check fluid level with selector lever in
park (P), engine running and vehicle on LEVEL
surface ‘and add additional fluid to bring Jevel to
llétl" be%ol\llv the "ADD" mark on the dipstick. Do
not overfill.

AUTOMATIC TRANSMISSION 7A-29

CHECKING TRANSMISSION MOUNT

Raise vehicle on a hoist. Push up and pull down on
transmission tailshaft while observing ~ transmission
mount. If rubber separates from metal plate of mount or
If tailshaft moves UR but not down (mount bottomed out
replace mount, If there is relative movement, between
metal plate of mount and its attachm? point, tighten
screws or nuts attaching mount to Transmission or
crossmember.

SHIFT CONTROLS

Column Shift Linkage - CK and P Series
(Figs. 26M and 27M)

L The shift tube and lever assembly must be free in
the mast jacket. See Section 9 for alignment of
steering column assembly it necessary.

2. To check for proper shift linkage adgustment, lift
the transmission selector lever towards the steering
wheel. Allow the selector lever to be positioned in
drive (D) by the transmission detent.

NOTE: Do not use the indicator Pomter as a
reference to ;f,osmon thg_selector ever. When
performing Tinkage adjustment, pointer 1s
adjusted ldst,

3. Release the selector lever. The lever should be
!nfll,lfb[l’[ded from engaging low range unless the lever
IS lifted.

4. Lift the selector lever towards the steering wheel
and allow the_ lever to be positioned in neutral (N)
by the transmission detent.

5. Release the selector lever. The lever should now he
Inhibited from engaging reverse range unless the
lever is lifted.

6. A pro?erly adjusted linkage will prevent the selector
lever from_moving beyond hoth the neutral detent,
and the drive detent unless the lever is lifted to pass
over the mechanical stop In the steering column.

7. If adjustment is required, remove screw (A) and
sprlané washer from s iveﬁj (B). A

8. Set transmission lever (C& in Neutral position b
mova lever counterclockwise to LI detent an
then clockwise three (3% detent positions to Neutral.

9. Position transmission selector lever in Neutral
Eosmon as determined by the mechanical stop In
teering column assembly.

NOTE: Do not use the indicator Pomter as a
reference to position the_selector lever, When
performing linkage adjustment, pointer 1
adjusted last.

10. Assemble swivel, spring washer and screw to lever
assembly (D) and tightén screw to 20 pound feet.

11, Readjust indicator needle if necessary to agree with
the transmission detent positions. See Section 9.

12, Readjust neutral start switch if necessary to provide
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Fig. 38M—Pressure Tap Locations

the vehicle from 0 MPH A 12 shift should occur at all
throttle o enrnrlrs (No 3 shift can be obtained in this
range). ornt will vary with throttle
openran; As the vehrcle ecreases in speed to 0 MPH, a
2-1 shift should occur.

The 1-2 shift in INTERMEDIATE RANGE is somewhat
firmer than in DRIVE RANGE. This is normal.

Low LI Range

Position the selector lever in LI RANGE and accelerate
the vehicle from 0 MPH. No upshift should occur in this
range.

2ND Gear — Overrun Braking: (L2)

Position ﬁhe selegtor lever in DRIVE RANGE, and with
t e vehrce speed at a%roxrmate]g/ 35 MPH,, move tng
se ector eve transmission shou
downshift to [( An mcrease In engrne RPM and an
engrng bra |ng effect should be notiged. Line gressure
should change™ from approxrmately 100 PSI to approxi-
mately 125 PSI in 2nd.

1ST Gear — Overrun Braking: (LI)

Position the selector lever in L2 RANGE at approxi-
mately 30 to 50 MPH, with throtle closed, move the
selector lever to LI. A -1 downshift should occur |n the
speed range of approxrmatelg 45 t03 MPH de en mir
on axle vatio and valve body calibration.
downshift at closed throttle will be accompanre y
Increased engrne RPM and an engine Dbraking effect
should be noticed. Line pressure sould be approxr
mately 150 PSI. Stop vehicle.

AUTOMATIC TRANSMISSION 7A-39

Reverse Range: (R)

Position the selector lever in REVERSE POSITION and
check for reverse operation.

TROUBLE DIAGNOSIS

Refer to Diagnosis Chart to determine a possible cause
of a transmisSion problem.

Additional diagnosis of a malfunction is as follows:

No Drive in Drive Range
(Install pressure gauge)

* Low Oil Level - correct level and check for external
leaks or defective vacyum modulator (leaking
diaphragm will evacuate oIl from unit).

 Manual Linkage - misadjusted, correct alignment to
manual lever shift quadrant is essential.

+ Low Oil Pressure - refer to LOW LINE PRESSURE
helow.

+ Forward Clutch;

a Forward clutch does not apply piston cracked:
seals_missing_or_damage cutch pIates burned
(see BURNED CLUTCH PLATES below).

b. Pump feed circuit-to-forward clutch oil seal
rings missing or broken on pump cover, leak | |n
feed circuits; pump -t0-case gDasket mispositioned
or_damaged; clutch drum “all check” stuck or
missing.

* Low and Reverse Roller Clutch Assembly - broken
spring, damaged cage or installed backwards.

High or Low Oil Pressure
(Refer to OIL PRESSURE CHECKS)

High Line Pressure

* Vacuum Leak:
a. Vacuum line disconnected.
b. Leak in line from engine to moldulator.
C. Improper engine vacuum.

d. Leak in vacuum-operated accessory (hoses,
vacuum advance, etc.).

* Moldulator:
a.  Stuck modulator valve.
b. Water in modulator.
¢. Damaged, not operating properly.

. Detent System - detent valve or cable stuck in detent
position.

* Valve Body:
a. Pressure regulator and/or hoost valve stuck.
b. Boost valve sleeve broken or defective.
¢. Incorrect pressure regulator valve spring.
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d. Operation of Components in Low —L2 Range —Second Gear

INTERMEDIATE ROLLER CLUTCH EFFECTIVE INTERMEDIATE CLUTCH ON

FRONT BAND ON
LOW ROLLER CLUTCH INEFFECTIVE
DIRECT CLUTCH OFF

In second gear, the intermediate clutch is applied to allow the intermediate roller clutch to

hold the sun gear against counterclockwise rotation. Turbine torque through the forward

clutch is now applied through the mainshaft to the rear internal gear in a clockwise direction.

Clockwise rotation of the rear internal gear turns the rear pinions clockwise against the sta-

tionary sun gear. This causes the output carrier and output shaft to turn clockwise in a reduc-

tion ration of approximately 1.5:1.

In L Range second gear, overrun braking is provided by the front band as it holds the sun gear
fixed. Without the band applied, the sun gear would overrun the intermediate roller clutch.

Fig. 4T—L2 Range - Second Gear
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DRIVE RANGE-FIRST GEAR

Power Flow

Forward Clutch - On

Low Roller Clutch - Effective

Direct Clutch - Off

Front Band - Off

Rear Band - Off

Intermediate Clutch - Released
Intermediate Roller Clutch - Ineffective
Detent Solenoid - De-energized

With the selector lever _in. anx, forward, range, the
forward_ clutch is applied. This delivers turbine torque to
the mainshaft and turns the rear ingernal giear in a
clockwise direction, viewed from front (Converter torque
ratio equals approximately 2:1 at stall).

Clockwise motion of the rear internal gear causes the
rear pinions to turn clockwise, driving the sun gear
counterclockwise. In turn, the sun gear drives the front
pinions clockwise, thus turning the front internal gear,
output carrier and output shaft clockwise in a reduction
ratio of approximately 2.5:1.

Reaction of the front pinions against the front internal
gear is taken by reaction carrier and roller clutch
assembly to_the ‘transmission case (Approximate stall
ratio equals 5:1).

Oil Flow
When the selector lever is moved to Drive position, the

manual lever is_ repositioned to allow line pressure to
enter the drive circuit. Drive oil then flows to the:

L Forward Clutch

2. 12 Shift Valve

3. Governor Assembly
4. 1-2 Accumulator Valve
5. Detent Regulator Valve

Basic Control

Drive oil is djrected to the foward clutch where it acts on
two areas of the clutch piston to aﬁply the forward

clutch. The inner area is fed through an unrestricted
passage. The outer area is fed throuqh an orifice to
bns,ure a smooth shift from Park, Neutral and Reverse to
rive.

Drive oil at the g%v_ernor assemply is requjated to a
variable pressure. “This pressure increases with vehicle
speed and acts against the ends of the 1-2 and 2-3 shift
valves and an aréa on the modulator valve. This variable

pressure is called governor pressure.

Drive qil is also re?ulated to another variable pressure at
the 1-2 accumulator valve. This pressure, called 1-2
accumulator oil, is controlled by modulator oil and is
directed to the rear servo, 1-2 acCumulator oil at the rear
servo acts on the accumulator piston.

Summary

The converter is filled and the forward clutch is applied.
The transmission is in Drive range - first gear.
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LI RANGE-FIRST GEAR
(Valves in First Gear Position)

Power Flow

Forward Clutch - On

Low Roller Clutch - Effective

Direct Clutch - Off

Front Band - Off

Rear Band - On

Intermediate Clutch - Off

Intermediate Roller Clutch - Ineffective
Detent Solenoid - De-energized

With the selector lever in LI range, the forward clutch is
applied. This delevers turbine forque to the mainshaft
and turns the rear internal gear in a clockwise direction
(E:(I)Sverter torque ratio equals approximately 2.00:1 at
stall).

Clockwise motion of the rear internal gear causes the
rear pinions to turn clockwise to drivé the sun gear
counterclockwise. In turn, the sun gear drives the front
pinions clockwise, thus turning the” front internal gear,
output carrier and output shaft clockwise in a reduction
ration of approximately 2.5:1. The reaction of the front
pinions against the front internal gear Is taken by the
reaction carrier and roller clutch to the transmission case
(Total stall ratio equals approximately 5.00:1).

Down_ hill or overrun braking is provided in LI range by
appl,yln? the rear band as” this prevents the reaction
carrier from overrunning the roller clutch.

Oil Flow

Maximum downhill braking can be attained at speeds
below 40 mph with the selector lever in LI range, as this
directs LI oil from the manual valve to the:

1 Rear Servo

2. 1-2 Accumulator Valve
3. Detent Regulator Valve
4. 1-2 Shift Valve

Basic Control

LI oil flows past a ball check to the apply side of the
rear servo piston and to the 1-2 accumulator valve to
raise the 1-2 accumulator oil to line pressure for a
smooth hand apply.

LI oil acts on the detent regulator valve. Combined with
the detent spring, LI oil holds the detent valve against
line oil acting on the detent valve, causing drive il to
flow throu?h the detent re'aulator valve It the detent
and moduTator F_assages. oldulator and detent oil at
line pressure, acting on the 12 requlator and 1-2 detent
valve, overcomes_governor oil and LI oil on the 1-2 shift
valve at any vehicle speed below ,apPrommater 40 mph
and the transmission will shift to first gear.

In first gear - LI ran?e, the transmission cannot upshift
to secondl gear regardless of vehicle or engine speed.
Summary

The forward, clutch and rear band are applied. The
transmission is in first gear - LI Range.
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AUTOMATIC TRANSMISSION 7A-79

Minimum Maximum
L2-2nd Gear - Steady road load at approximately 25 mph 145 psi 155 psi
Gear Selector Lever Position Minimum Maximum
%st Drive
4 (“Zer0” throttle 10 full tATOtIC s 60 150
rd Drive Range, Zerp Throttle at 30 m PN v e 60
everse Rev. (Zerog 0] Fuﬂ throttie ................. p ................................... 95 260
Fig. 31T—Oil Pressure Check - Road or Normal Operating Conditions
roximate Drive LI
Aﬁ‘l%’de orfncheck Neutral  or  Reverse
(Ft. above sea level)  Par L2 .
0 50 150 24 Drive, Neutral, Park LI or L2 Reverse
2,000 150 158 zgg 60 150 107
4.000 145 15 2
LI
1 : 26 150 1 4 Fig. 33T—OiIVl;rcisusntire_rfh:cgor;n\;ir:;cle Stationary,
18,888 ol 10 18 ° ’
14,000 116 150 178

Fig. 32T—O0il Pressure Check - Vehicle Stationary,
Vacuum Tube Disconnected

far as possiple and check for the presence of
transmission oil. If oil is found, replace the modulator.

Gasoline or water vapor may settle. in the vacuum side of
the modulator. It this 1s found without the presence of
oil, the modulator should not be changed.

Atmospheric Leak Check

Apply a liberal coating of soap bubble solution to the
vacuim connector dePe seam, éhe crimped ugfp r to lower
housing seam, and the threaded screw seal (Fig. 34T).
Using @ short piece of rubher t_ubln% apply air pressure
to thé vacuum Blpe by blowmgI Into the tube and ohserve
médullezjlatgr bubbles. “If bubbles appear, replace the

NOTE: Do not use any method other than
human lung power for applying air pressure,
as pressurés over 6 psi- may” damage the
modulator.

Bellows Comparison Check

Using a comparison ?auge, as shown in Figure 35T,
compare the load of & known good Hydra-Matic
modulator with the assembly in question.

a. Install the modulator that is known to be acceptable
on either end of the gauge (Fig. 36T).

b.

C.

Install the modulator in 1question on the opposite
end of the gauge. (Fig. 377).

Holdln(t; the modulators in a horizontal position,
bring them together under pressure until either
modulator sleeve end just touches the line in the
center of the au?e (Fig. 38T). The gap between the
opposite modulator sleeve end and"the gauge ling
should then be 1/16" or less. If the distance is
greater than this amount, the modulator in question
should be replaced.
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SECTION 8
FUEL TANKS AND EXHAUST

Also refer to the Emission Control Systems Booklet and Maintenance
Schedule Folder for maintenance and warranty information.

CONTENTS OF THIS SECTION

DL ([ LVT0] S et 81 Diagnosis (Exhaust and ECS System).........cr. 8-13
Service' Operations (Incl. Maintenance Items)......... 82 SPECIAl TOOIS...vvrvrrsrrrrsicrsenssrssisssssesssessnne 8-14
DESCRIPTION

All cab model trucks have fuel tanks relocated and
mounted outside of the cab, outboard of the right frame
rail. The tank is constructed of two steel sections, seam
welded, together. Because, of the outside location of the
base and “optional auxiliary tank, a gplastlc shield is
released for all series and models for 1974. The shield s
fitted into seam welded flange to the tank and is bolted
to the bracket mountln? which is attached to the frame
protecting the full frontal area of the tank. Also g steel
bathtub™ type" skid plate, s bolted to frame and fuel
tank brackét.

On 3/4 and 1 ton forward control models and cowl
models, the tank is mounted on the outside of the right
frame side rail. A strong mounting of two metal straps
anchor these tanks to “mounting™ brackets which are
bolted to the frame side member.

On 1/2 and 3/4 ton conventional and 4-wheel drive
models, Suburban and_Utlllt)(, and 1/2 ton forward
control models the tank is located to the rear of the axle
and between the side rails and envelopes the forward
edge of the spare tire. These tanks are squorted by two
steel straps.which are held at either end by a hooK into
the side rail. Metal to metal contact between tank and
Pnrg{:eliegsl or straps Is prevented by the use of anti-squeak
1al.

Upper and lower filler necks vary as to size, length and
shape, degendln on mod,fil re(ﬂuwements. These necks
are treated so that rust will not form and get into the
fuel system. Lower filler necks are first bolted or riveted
&exce t on P10, CK1-200 @6-14 Models) or on RPO N20,
32 (50 %allon tanks1 fo the tank, except on.cab models,
and thel sweat soldered in place to eliminate any

possibility of leakage at this point.

The fuel pickup pipe is built integrally with the tank
gauge unit, located at the top of thé tark. A large area,

fine-membrane material is located on the bottom of the
fuel pickup Tplp_e. This material is designed to prevent the
entrance of dirt or water into the” fuel system, and
operates with a self-cleaning action.

Frame mounted tanks consist of an up?er and lower
half, each with a wide flange except for the new motor
home 50 %allon tank which is a "wrap" type construction
with bulkhead ends seam welded to tank walls.

The two tank sections are seam welded at the flange
around_ the entire tank to assure leakproof construction.
Exceptional stiffness is secured by the combination of the
welded flanges, and depressed fibs in both upper and
lower tank sections.

EVAPORATION CONTROL SYSTEM (ECS)

The, Evaporation Control System (ECS) ‘is standard
eqméjment under federal regulations for al| truck series
rated under 6,000 pounds maximum obtainable GVW
and all eogle carrying vehicles, Important changes have
been madg to impfove performance and “increase
reliability. The most noteworthy being in the area of fuel
fill. Past versions used partial innex tanks as fuel fill
limiter devices. Current designs use filler necks extended
further into the fuel tank and a revised fill vent tube.

TANK FILLER NECK GAS CAP-10 SERIES
AND
TRUCKS CLASSED AS PEOPLE CARRIERS

The truck fuel tank filler cap has a pressure-vacuum
safety relief valve.

NOTE: The gas cap requires. replacement,
onlh/ a"ca#J identified on the Inside of the ca
with "pressure-vacuum® should be  used.
Failure to use the correct cap can result in a
serious malfunction of the system.
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Inspection

L Check hose connection openings. Assure that they
are open.

TR T L
vacuum,

Installation

L Install new filter.

2. Assemble bottom of canister to canister body.

3. Install canister and tighten clamp bolts.

4. Connect hoses to top of canister in same position as
in Step 3 ahove.

CANISTER PURGE VALVE (Fig. 14)
Disassembly
L Disconnect lines at valve.

2. Snap off valve cap (slowly remove cap as
diaphragm IS under_spring” tension). Remove
diaphragm, spring retainer and spring.

3. Replace parts as necessary. Check orifice openings.
Assemblfl _ . _ .
L Install spring, spring retainer, diaphragm and cap.

2. Reinstall canister as previously outlined, connect
lines to valve.

SEPARATOR

Removal
1. Raise vehicle on hoist.
2. Disconnect lines from separator.

FUEL TANKS AND EXHAUST 8-11

DIAPHRAGM

RETAINER

Fig. 14—Purge Valve

3. Remove retaining screw and remove separator.

Installation

L Install separator and its retaining screw.

2. Connect lines to separator.
NOTE: If replacing hose, use only replace-
ment hose marked EVAP.

3. Lower vehicle and remove from hoist.

FUEL TANK

Removal and installation procedures are the same as
outlined for other mogels with exception of disconpect-
Ing and connecting fuel tank-to-separator vent lines.
Réfer to Fuel Tank Section,

EXHAUST SYSTEM
IMPORTANT: Make sure thaf‘ exhaust sglstem companents have at Ieas%

3/4 nch clearance from the
the floor pan and
carpets.

SERVICE

When installing a new exhaust pipe, muffler or tailpipe,
on any model, care should be taken to have the correct
alignment and relationship of the components to each
other. Particular care should be given to the installation
of the exhaust pipe and crossover pipe assembly on V-8
engine single exhaust systems. [ncorrectly aSsembled
parts of the exhaust system are frequently the cause of
annoying noises and rattles due to improper clearances

the floor pan t
possible damage to the passenger compartment

avoid possible overheating 0

INFORMATION

or obstructions to the normal flow of gases. Leave all
clamp bolts and. muffler strap bolts loose until all ?arts
]gre tp{operly aligned and then tighten, working from
ront to rear.

NOTE: When reinstalling exhaust pipe to
manifold, always use. new ‘packings and nuts.
Be sure to clean manifold stud threads with a
wire brush before installing the new nuts.
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ADAPTER ANTI-THEFT RING

WAVE WASHER

LOCK CYLINDER
SLEEVE

IGNITION LOCK CYLINDER

Fig. 10—Lock Cylinder Assembly

assemblg is installed in a wvehicle, it is no more
suscepti Ie to damage throu h usage than an ordrnary
col umn however, wr en the co umn IS remove Pecral
care. must be taken in handling this assembly. On
specified wheel puller should be used. When the column
I removed from the vehicle, such actions as a sharp
blow on the end of the steering shaft or shrft levers,
leaning on the column assembly, or drorf) ng of the
assembly could shear or loosen the plastrc steners that
maintain column rrgrdrtY Itis, th ere ore, important that
the remova and nstallation and the disassembly a
reassemb %/ proced ures be carefully followed when
servicing the assembly.

Whenever the column is removed on aufomatic
transmission equipped vehicles, upon reinstalling the

STEERING 9-7

column it will be necessary to check the neutral start
switch for proper operation; and reposition if needed. A
typical standard column is shown in Figure 11

TILT-COLUMNS

C and K Series

The function Iockrnq energy absorbrngi< tilt. steering
column optron is available on” all C and 'K series trucks

(fig. 12

The trIt functron Iockrngf column is designed for ease of
entry and driver comfort. Tilt columns have seven
drfferent steerrng wheel angle position.

The _tilt mechanism consists of an upper.and lower
steering shaft assembly with a universal joint between
them support assembly is held to the mast jacket by a

ock plate, and a bearing housrng assembly is positioned
over the upper steering shaft and secured to the support
by two pivot pins. Two lock shoes are rPrnned {0 the
housrnq assembly and eng a?e a pin | the support
assemply. When “the releasé Tever |s pulled up and the
lock shoes drsengage the support pin, the, steering wheel
IS pushed up Dy a sprrnP compressed ~ between  the
support and housing assemblies.

The tilt release lever is located on the left side_of the
steering column and below the directional lever, The tilt
lever 1S pulled toward the steering wheel and the wheel
moved to the desired angle.

G and P Series

A tilt column is also available for G and P (
series trucks, It is the same as last years truc
and all applicable service information will
the service section of this manual.

for home)
It colymn

mo
k tilt
he found In
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Fig. 23—Pump Components

the inner cam surface of the ﬁump ring, moving outward
and inward twice_during each revolution. This results in
2 ,comflete pumping cycle every 180 de?rees of rotation
S\Flg. 3). il is moved in the Spaces hefween the vanes.
As“the vane tips move outward, oil is sucked into the
intervane  spaces throu?h four suction ports in _the
pressure and thrust plates. The pressure of the_ oil is
raised, and the oil is discharged from the pump ring, as
the vane_ tips move inward, High pressure il discharges
into cavity 1 (Figs. 25, 26 and 27), through two open
norts In the pressure plate, and through twa blind ports
n the thrust plate, which are connected to cavity 1by the
cross-over holes In the rlngi. A portion of this oil is
circulated through the central port system in the pressure
plate, forcing the vanes to follow the cam surface of the
ring. The ring-rotor Ieaka?e oil (12) is used for bushing
ubrication and then bled fo the reservoir,

SLOW CORNERING (Fig. 25)

During slow cornering maneuvers, the oil pressure
required will usually not exceed 400 ps.i. The speed of
the pump is . not hlfgh enough to require Internal
bypassing of oil, therefore, the pump py-pass port to (5)
rémains “closed. The high pressure discharge oil (7) i
slightly lower in pressuré than the internal figh pressure
oil (12. The drop in pressure occurs as oil flows through
the “flow control orifice (2). This lower pressure “is
communicated to the hottom end of the pump. control
valve (9) via orifice (112 and passage (81) resulting in a
pressure” unbalance on the valve itself. he flow control
valve moves away from the discharge fitting, but due to

STEERING 9-17

the force of the flow control spring FIO) the valve
remains closed to the bypass hole (5)." The “oil pressure
does not build up high" enough to Cause the pressure
relief valve to acfuate, because the oil Pumped through
the steering gear is allowed to recirculate through the
entire system.

MODERATE TO HIGH SPEED OPERATION
(Fig. 26)
When opera_tmq at moderate to_ high speed, it is
desirable to limit the temperature rise of the oil. This is
done, by flow controlling. The control valve in the
steering”gear IS an open Center rofary valve. When this
valve 15 in the straight ahead position oil flows from the
pump through. the “open center. valve and back to the
pump. reservoir without travellng through the power
cylinder. When this flow exceeds the_ predetermined
system requirements, oil Is bypassed within the pump.
his Is accomplished by the pressure drop which occurs
across the flow control drifice (2). The pressure Is reduced
at the bottom of the flow control valve (9) via orifice (L1)
and. passage (8). The pressure unbalance on the valve IS
sufficient To overcome the force of the spring (10)
allowing the valve to open the bypass hole (5), ‘and
diverting il into the intake chamber (6). Supe,r,charglnq
of the Intake_chamber occurs under these conditions.” Oi
at high velocity dlschar?(mg past the valve into the intake
chamber pickS up make-up ol at hole (4) from the
reservoir on the jet pump principle, 'BY reduction of
velocity, velocit ener%y IS converted_ into supercharge
pressufe in cavify (19' uring this strallqht ahead drivin
condition, the discharge preSsure should not exceed 1

pS..

CORNERING AGAINST WHEEL STOPS (Fig.
27)

When_the steering gear control valve is actuated in either
direction to the point of cut-off, the flow of oil from the
pump is blocked. This condition occurs when the front
Wheels meet the wheel stop, or when the whee|
movement_is otherwise blocked by a curb or deep s?n
or mud. The pump Is equipped with a pressure relie
valve. The relief valve 'is contained 1nside the flow
control pI_un%er (13). When the pressure exceeds a
predetermined pressure, (greater than maximum system
requirements) the presstre reliet ball (14) opens,
allowing a small amount of oil to flow Into the bypass
hole (5).. This flow of oil passing through the pressure
relief orifice (11) causes a presstre drop and resulting
I(gwer pressure on the bottom end of the control valve

The pressure unbalance then causes the valve to
comg,ress the spr,lntg ‘10),a||owmﬁ the maljor portion of
the o1l to bypass info the'intake cliamber (from 310 6) In
the same manner as is accomplished tg%fow controlling.
Relief pressures are usuallgqb_etween 0 and 1500 p.sil.

depending on the vehicle réquirements.
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9.
10.

11

travel (approximately 1/4 turn in each direction).
Note the highest reading.

Tighten the pitman shaft adjusting screw and check
tor(iue at steerln(_i shaft “nut “until over-center
preload and total Steering gear preload falls within
specifications. Refer to torque specifications at rear
of manual for correct torque values.

Install horn button cap or shroud.

Connect the pitman arm to the pitman shaft, lining
up the marks made at removal. Torque nut t0
specifications.

Lower vehicle to floor and connect the battery
ground cable.

Pump Belt Tension

1

3

Loosen pivot bolt and pump brace adjusting nuts.

cAuTioN: D9 not move pump by prying
against reservoir or by pulling onfiller neck.

Move pump, with_ belt in place until belt is
tensioned_to %Pemflcatlons as indicated by Tool
J-23600 (Fig. 40).

Tighten pump brace adjusting nut. Then tighten
pivot bolt nut.

FLUID LEVEL

L Check qil leve| in the reservoir by checkin

?the dip
stick when_ oil is at operating” temperafure. On
models equipped with remote reservoir, the oil level
should” be maintained, approximately 1/2 to 1 inch

from top with wheels in full left turr position.

Fill, it necessary, to proper level with GM Power
Steerln? Fluid or equivalent. If this is not available,
any aufomatic_transmission fluid bearing the mark
De>éron®, or Dexron® |1, or it’s equivalgnt may be
used.

NOTE: During flushing, overhaul or any
operation where a complete change of fluid is

Fig. 39—Over-Center Adjustment
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necessary Use onl¥_ power steering fluid or
equivalent upon refilling.

BLEEDING HYDRAULIC

1

S

10
11

Fill oil reseryoir to proper level and let oil remain
undisturbed for at least two minutes.

Start engine and run only for about two seconds.
Add oil if necessary.

Repeat above procedure until oil level remains
constant after running engine.

Raise front end of vehicle so that wheels are off the
ground.

Increase engine speed to approximately 1500 rpm.

Turn the wheels (off %round) right and left, lightly
contacting the wheel stops.

Add oil if necessary.

Lower the vehicle and turn wheels right and left on
the ground.

Check oil level and refill as required.

If ol is extreme_hﬁ foamy, allow vehicle to stand a
few minutes with engine off and repeat above
procedure.

a. Check belt tighteness and check for a bent or
loose pulley. “(Pulley should not wobble with
engine running.)

b. Check to make sure hoses are not touching an)i

other parts of the truck. particularly sheet metd
except where design calls for a clamp.

¢. Check oil level, filling to proper level if
necessary, following_operations 1 through 10,
This step and Step "D ™ are extremely important
as low oil level and/or air in the oil dre_the most
frequent causes of objectional pump noise.

d. Check the presence of air in the oil. If air is
present, attemﬁt to bleed s;lgst,em as descriped in
operations 1 through 10. IT it becomes obvious

Fig. 40—Checking Belt Tension with J-23600
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cylinder into abutment of cylinder and sector. Hold
an .070” drill between the lock bezel and housing.
Rotate the cylinder counterclockwise, malntalnl_n% a
light pressure until the drive section of the cylinQler
mates with the sector. Push in until the sndp ring
pops into the grooves and the lock cylinder is
secured in the housing, Remove the 070" drill.
Check lock cylinder for“freedom of rotation.

2. Install the Direction Signal Switch and Steering
Wheel as outlined previously in this section.

IGNITION SWITCH (C AND K SERIES)

The ignition switch is mounted on top of the column
jacketnear the front of the dash. For anti-theft reasons,
the switch is located inside the channel section of the
brake pedal support and is_completely inaccessible
without first lowering the steering column (See steering
column removal).

The switch is actuated by a rod and rack assembly. A
portion of the rack is toothed and engages a gear on the

Fig. 59—Ignition Switch Assembly

Fig. 60—Steering Column Cover and Seal
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end of the lock cylinder, thus enablin? the rod and rack
to be moved axially (with respect fo the column) to
actuate the switch when'the lock cylinder Is rotated.

Removal

L Lower the steering column as outlined under
“Steering Column Removal” later in this section. It
IS not necessary to remove the steering wheel.

CAUTION: |f the steerin% column is not
removed from the vehicle, be sure that it is
properly supported, before proceeding.

2. The switch should be positioned in “Lock” position
before removing. If the lock cylinder has alread
been removed, " the actuating ‘rod to the switc
should be pulled up until thére is a definite stop,
thent,move down one detent, which is the “Lock’

position.

3. Remove the two switch screws and remove the
switch assembly.

Installation

1 Before replacing the switch, be sure that the lock is
In the “Lock” position. M?,ke certain that the switch
15 In “Lock™ position (I?' 9), 1f 1t 1s not, a
screwdriver (placed in the Tocking rod slot) can be
used to move the switch to “Lock”™.

2. Install the activating rod into the switch and
assemble the switch“on the column; tighten the
mounting screws.

CAUTION: Use only the specified screws since
over-length screws could prevent a portion of
the assemblyfrom compressing under impact.

3. Reinstall the steering column assembly foIIov_ving
the “Mandatory Installation Sequencé” outline
later in this section.

STEERING COLUMN

All ‘models which are eqsuipped with the Function
oclgng Ener %Absorbmg teering Columns are one of
Ve hasic desu% S,

1 Synchromesh — The synchromesh column is used
on models with the Standard transmission and
column mounted shift levers. The shift tvbe, within
the outer column jacket, Includes two lower shift
levers for connection to the transmission control
linkage. This column does not lock the transmission
when'the lock cylinder is in the "lock™ position.

2. Floor shift — This column s used on models
equipped with a manual transmission with the shift
lever on the floor. This column does not lock the
tran_?_mlssmn when the lock cylinder is in the "lock"
position.

3. Automatic. Column Shift—this column_is used on all
models with an automatic transmission and a
standard column.. This column has_a single  lower
shift lever for shifting the automatic tranSmission.
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Loosely assemble (2& CaBSU|e nuts (H) at the
Instrument panel bracket (D).

3. Position lower clamp (J) and tighten attaching nuts
(K) to specified torque.

4. Tighten two nuts (H) at capsules to specified torque.
5. Install seal (C) and covers (A and B) to dash.

6. [Install attaching screws (L) and tighten to specified
torque.

1. Tighten two nuts (F) at capsules to specified torque
if ot already done.

8. Remove plastic spacers from flexible coupling pins.

9. Install transmission indicator cable on column
automatics.

10. Install the instrument panel trim cover.

11 Connect the transmission control linkage at the
shift tube levers.

12 Install the steering wheel as outlined previously in
this section.

13, Connect the battery ground cable.

Mandatory System Requirements
L Potjoint operating angle must be 11/2° + 4.

2. Flexible coupling must not be distorted greater than
1.06 due to'pot]oint bottoming, in eithér direction.

STEERING COLUMN SERVICE
FOR G AND P SERIES

STEERING COLUMN UPPER BEARING—G
AND P SERIES

Standard Column

Removal

L Remove steering wheel as outlined in this section.
2. Remove directional signal cancelling cam.

3. Pry out upper bearing.

Installation

CAUTION: See CAUTION on pa%e 1 of this
s?cuoln regarding the fasteners referred to in
step L

L Replace all component parts in reverse order. of
removal making sure that directional signal switch
IS I neutral Posmon before installing steering
wheel. Torque steering wheel nut to specifications.

Tilt Column

The upper bearings on the tilt column_are spun into the
bearm% housm? assembIY_. If the bearings indicate need
of replacement__the entire bearing housing must be
replaced. See “Tilt Steering Column - Disassembly and

Assembly” for the correct replacement procedure.

STEERING COLUMN LOWER BEARING P
SERIES

Removal

1L Remove the intermediate steering shaft and
umversal&omt assembly as outlined earlier in this
section. Remove the Preload .spring, clamp and
spring from the end of the steering shaft.

2. Pry out the lower hearing assembly.

Installation

CAUTION: See CAUTION note on page 1 of
tftus Sectlon regarding fasteners referred to in
step 2.

L Place the new bearing quer the end of the steering
shaft and press into position In the column.

2. Install the preload sprm,?, and clamﬁ, and tqr(iu,e the
clamp. bolt nut to specitications while maintaining
the dimension shown in Figure 36. Reinstall the
intermediate shaft and unjvérsal joint assembly as
outlined under “Intermediate Steering Shaft with

Universal Joint Couplings - Installation”.

DIRECTIONAL SIGNAL SWITCH-G AND P
SERIES COLUMNS

If the directional signal switch must be replaced, the
st%e,rlng column does not have to be removed from the
vehicle.

Removal

L Remove the steering wheel as outlined under
“Steering Wheel - Removal”.

2. Remove the directional signal switch cancelling cam
and spring.

3. Remove the column to instrument panel trim plate
(if s0 equrippe(?). d P

Fig. 83—Removing Wiring Harness Protector
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2

13

14,

15,
16.

17,

18,
19

housing, Install_each shoe in place and compress
the spring until a suitable size straight punch
can be used to hold the shoes In position (it may
be necessary to acquire assistance to install the
shoes). Once the shoes are in place, drive In the
shoe Tetaining pin.

d. Install the shoe release lever and drive in the
pivot pin.

e. Install the tilt release lever.
f. Lubricate the shoes and release lever.

Install the bearing housing assembly to the support.
Hold the tilt reledse lever’in the “up” position until
the shoes have fully engaged the suppart. Lubricate
and Install the ,bearln% ousing pivot pins. Press the
pins in flush with the housing.

Place the housing in the full “up” position and then
install tilt sprlnﬂ and retainer (tapered end of
spring first). Push into the housing approximately
3/16™ and rotate counter clockwise 1/8 turn.
Lubricate and install the _uphper bearing upper race,
race seat and locknut. qu ten the locknut (using
Socket J-22599) to remove The lash and then further
tighten 1/16 to 1/8 of a turn (column must be in
straight ahead position).

Remove the tilt release lever.

Install the directjonal signal switch as outlined
under “Directional Signal Switch-Installation”.

Column Shift Models - Install the shift lever and
pivot pin.

Install the neutral-safety or back-up lamp switch.
Remove the column from the bench vise.

COLUMN INSTALLATION-MANDATORY
SEQUENCE P SERIES (Fig. 87)

CAUTION: See CAUTION note on page 1 of

Fig. 100—Conductor Tube for Automatic Transmission
Indicator

"~ carefully

" instal| the attaching  bolts and

" toe pan bracket screws; tor

this section regarding the fasteners referred to
in steps 1, 2, 3, and 10.

. Appl}/ing 50 Ips, force on the steering wheel end of

the seerln? shaft, adjust the lower bearing preload
to allow steering shaft end play as indjcated in
Figure %6 Tl%hten the shaft clamp on pot joint bolt
to Specifications.

From the passenger side of the dash ganel,
insert the lower end of the steering
columnthrough the toe panel opening.

Guide the steering shaft into the unjversal Yoke,
lining up the marks made at removal. Install the
yoke™pinch bolt and torque to specifications. The
pinch bolt must pass through the shaft undercut.

Position and aftach the lower clamp. mounting
bracket, to the firewall. Locate the steering column
protrusions aFaln,st the toe pan bracket while af the
same time, a |gn|n,? protrusion in brake and clutch
pedal support” with index slot in the steering
column, & shown In Figure 87. Install the column
to bracket clamp and Ttorque the clamp bolt to
specifications.

NOTE: The toe pan bracket must not
ovlerrlde the protrusions on the steering
column,

Position the steering column to dash panel bracket,
|| torque 10
specifications.

If plastic spacers were used on the flexible coupling

* alignment pins, remove the spacers after all holts

have been properly torqued.

Install the seal at the toe &Jaen tgns% etch]g_rga{nosr%gll the
I Ifications.

Install the dash panel trim plate (if so equipped).

. Connect tqe transmission shift linkage on column

shift models.
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9-78 STEERING

IGNITION SYSTEM - ELECTRICAL SYSTEM -
WILL NOT FUNCTION (CONT'D.)

Cause

D. Defective ignition switch.
E. Ignition switch not adjusted properly.

SWITCH WILL NOT ACTUATE MECHANICALLY

Cause

A. Defective ignition switch.

SWITCH CAN NOT BE SET CORRECTLY
Cause

A. Switch actuator rod deformed.
B. Sector to rack engaged in wrong tooth (tilt).

NOISE IN COLUMN

Cause

Coupling bolts loose.

Column not correctly aligned.

Coupling pulled apart.

Sheared intermediate shaft plastic joint.
Horn contact ring not lubricated.

Lack of grease on bearings or bearing surfaces.
Lower shaft bearing tight or frozenr.

Upper shaft tight or frozen.

Shaft lock plate cover loose.

—TOTmMMUOwm>

[

Lock plate snap ring not seated.
K. Defective buzzer dog cam on lock cylinder.

L. One click when in “off-lock” position and the steering
wheel is moved.

Solution

D. Replace ignition switch.
E. Readjust ignition switch.

Solution

A. Replace igntion switch.

Solution
A. Repair or replace switch actuator rod.
B. Engage sector to rack correctly.

Solution

Tighten pinch bolts to specified torque.

Realign column.

Replace coupling and realign column.

Replace or repair steering shaft and realign column.
Lubricate with lubriplate.

Lubricate bearings

Replace bearing. Check shaft and replace if scored.
Replace housing assembly.

Tighten three screws or, if missing, replace.
CAUTION: Use specified screws. (15 in. Ibs.)
Replace snap ring. Check for proper seating in groove.

K. Replace lock cylinder.
L. Normal condition - lock holt is seating.

—T® T mMmUOwe

[

Fig. 112—Automatic Transmission Column Diagnosis
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9-88 STEERING

POWER STEERING SYSTEM
DIAGNOSIS

Com[olarnts of faulty steerrng are frequently the result of
ems ot er than the stéering gear or”pump. Those
areas of the steering system which Tan be easily checked
and quickly corrected without disassembly and’ overhaul
of any major components should be attempted first.

Conditions such as hard or loose steerrng road shock or
vibrations are not always due to the steerrn? ear or
Pump but are often related instead to such fac 0rs as low
re pressure and front end alignment. These, factors
should be checked and corrected before any adjustment
Otrt drsassdembly of the power steering gear or pump is
attempte

SYSTEM CHECKS

Many factors affect power operation of the steering
system, of which the most common are:

1 Fluid level and condition.

2. Drive belt tension.

3. Loose component mountings.
4. Loose pump pulley.

These factors must be checked and corrected before
making any further diagnosis of the steering system. The
need for proper diagnosis cannot be over-emphasized.

After the source of the problem has been found,
determine_ the cause. For example if the orI level in the
reservoir is found fo be low, refill and check the entire
hydraulic system for oil leaks. Refilling the reservoir will
not necessarily correct problem.

Fluid Level

L Run engrne to normal operating temPerature then
Rut en?[r _Remove Leservorr Ler cap and
eck oif fevel to “hot” mark on dipstic

2. It oil level is low, add hydraulic fluid to proper level
on dipstick and rep?ace)tﬂler cap. Pop

NOTE When adding or makrng a complete
ur chan%e always use GM power steering
fluid or eqUivalent.
3. When checking, fluid level after the steering system
has been serviced, air must be bled from the
system. Proceed as follows:

. With wheels turned all the way to the left, add
power steering fluid to “Cold™ mark on dipstick.

b. Start engine, and running at fast idle, recheck
fluid level, Add fluid it necessary to “Cold”
mark on dipstick.

C. Bleed system by turnrn%v] wheels from side to side
wrthout hrttrnlg stops. ‘Maintain fluid level just
ahove mterna pump casting. Fluid with air in jt
will have a light tan or red appearance. This air
must_ be eIrmrnated from_ flujd before normal
steering action can be obtained.

d. Return wheels to center Rosrtron and continue to
run_engine for two or three minutes, then shut
engine oft.

e. Road fest car to make sure, steering functions
normally and is free from noise.

f. Recheck fluid level as described in steps 1and 2,
making sure fluid Tevel is at “hot”™ mark on
drpstrc after the system has stabilized at ifs
riorma o&eratrng emperature  approximately

BELT ADJUSTMENT

When adjusting a power steerrnﬂ pump belt, never pry
]garnst the p umlt) [EServoir or pu a ainst the filler neck.
0 increase. belt tensron move te pump outward b
pryrng against the pump_ housing casting extension
directly behind the pump drive pulley.

A Dbelt that has been previously tensioned is considered
to be a used belt and should be tightened to 75 pounds.
A belt that has never been tensioned is considered to be
a new belt and should be tightened to 125 pounds.

Place beIt tensron gage, J-23600 or equivalent midway
between the gu egs on drive belt being checked. If the
belt tension is incorrect proceed as follows:

L \évlhen power steering pump is driven by a single

a. Loosen the pump attaching bolts and adjust the
belt to correct tension by moving the pump
outward, away from the engine.

b. Bgrug all pump mounting bolts and remove pry
¢. Tighten all pump mounting bolts to specified
torque.

d. Check belt tension and remove the belt tension
gage.

HYDRAULIC SYSTEM CHECKS

The following procedure outlines methods to_identif
and isolate eower steerrng hydraulic crrcurt difficulties.
The fest pro rdes means etermining w ether ower
steerrng Iystem nydraulic Earts are_actuall Y faulty, thrs
test will result in readrng indicating faulty "hydraulic
operatron and will help to identify ‘the” faulty

component.

Before performrnq hydraulic circuit test, carefully check
belt tension, fluid Tevel and condition of driving pulley.

Power Steering Hydraulic System Test

Engine_ must be at normal operating temperature. Inflate
front trres to correct pressure. All” tests' aremade with
en ine idling,, check |dIe adjustment and if necessary
2 jUSt enRAne idle speed to correct specifications listed In
Section 6M and proceed as follows:

L With engine NOT running disconnect pressure hose
from pump and install Tool J-5176 using a spare
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Fig. 133—Power Steering Pump Leakage
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10-8 WHEELS AND TIRES

lower control _arm pivot; to raise front wheel of K
models, place jack under front axle near spring seat.

Dual and Single Wheels

When installing the tire and wheel on the vehicle, the
following procedure should be followed:

After wheel nuts are put on loosely, turn the wheel until
one nut is at the top of the bolt Circle; tighten the nut
Just snug. Snug up the remaining nuts Triss-Cross to
minimizé rundut, then tl(%hten the nuts to the
recommended torque alternately and evenly to avoid
EXcessive runout.

When installing wheels on vehicles with dual rear
wheels:

L Install inner and outer wheel and clamg) ring on
rear, or wheel and clamp ring on front (be sure’pins
on clamp ring face outboard)g.

2. Install and snug nuts finger tight.

3. Torgue nuts to specified torque in sequence shown
in Figure 3.

Fig. 3—Wheel Nut Tightening Sequence

Lateral runout should not exceed 1/8" on front wheel
or 3/16" on rear wheel.

Matching Side and Lock Rings

Side and lock rings of different rim types are not
interchangeable. SOMe may appear fo be; hut the)(] 4o
not fit dproiperly on the rim”hase. Serious, accidents have
resulted from “the use of mismatched rings. Rim base
and rlrgjgs must be matched, acc_ordln”? to manufacturer,
size and type. This information Is stamiped on each part.

Installing Synthetic Tubes
cAuTioN: When tube and flap are not
properly Jubricated and mounted, they will
stretch " thin In the tire bead and rim fegion.
This will cause prematurefailure.

L Before installing tube in tire, clean inside of casing
thoroughly.

2. Insert tube in tire and inflate until it is nearly
rounded out.

3. InsPect rim for rust scale and bent fIanges-cIean
rust scale and straighten flanges where necéssary.

4, Using a brush or cloth swab, apply a solution of
neutral vegetable oil soap to the inside and outside

of tire beads and also to the rim side of the tube.
Do not allow soap solution to run down into fire.

5. When mounting tire and tube on a drop center rim,
follow the standard procedure. Be ‘sure _tire IS
centered on rim so that beads are out of rim well
before inflating, Do not allow tire to hang loosely
on wheel whileinflating.

6. Center valve and pull it firmly aqai_nst the rim.
Hold in this position and inflate until tire beads are
firmly seated on rim against flanges.

7. Completely deflate tire by removing valve core.
8. Reinflate tire to recommended pressure.

TUBELESS TIRES

Tubeless tires mounted on one piece full drop center
rims are standard on some trucks. These tires have a
safety inner liner which if punctured, tends to cling to
the penetrating object forming a partial seal until"the
object is removed from the tire.

The mounting and demounting of tubeless truck tires
wﬂlgresent nd problem when arubber lubricant, such as
Ru-Glyde or equivalent is a‘oplle,d to tire beads and rim
flanges. Ru-Glyde or equivalent in addition to materially
assisting in mqunting and demounting also prevens
rustmg at the tire sealmg area and thus prevents tires
from adhering to the wheél.

CAUTION: A hammer, or fools with sharp
edges, should never be used to demount or
mount tubeless tires as damage to rim flange or
tire sealing bead may result.

Inspection for Leaks

L With wheel assembly removed from vehicle, inflate
the tire to recommended operating pressure.

2. Check for leaks at yim bead by V\})Iacm? wheel and
tire ho[)lzontal and allowing ai(er 0 stan? In
%roove etween rim and tire. Check for Iar?e eaks

Iowerln(%, assembly Into water tank or Tunning
ater over tire,

Demounting

1 Remove valve corT to completely deflate tire. With
tire lying tlat on floor, loosen béads from rim seats
by walking around on_tire with heels at points close
t0 rim. With wide side of rim down, apply tire
|ubricant fo top bead. With stops toward rim, ‘insert

sPoon, ends of two tire jrons about 10" apart. While

standing on tire to hold bead in gutter, pull one tool
toward Center of rim,

2. Hold one iron in position with foot and pull second
iron_toward center of rim. Progressively work bead
off rim, taking additional bites 1f necessary.

3. Stand assemblr in vertical position. Lubricate
second bead, At top of assembly insert stralgh_t end
of tire iron petween bead and back flange of rim at
about a 45 degree angle.
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11-6 CHASSIS SHEET METAL

Fig. 9—Fender Skirt Assembly—CK Series

3. Install combination bolt and flat washer assembly
into each fender reinforcement while inserting
shims required between fender reinforcement and
body (See Figure 10).

4. Install two bolts and shims required at each fender
rear lower edge to hinge pillar.

5. Install bolt in each fender skirt to underbody.

10.

11

12.

Install bolts at steering column skirt reinforcement,
final torque 2s ft. Ios.

ITbisghten each radiator support mounting bolt 33 ft.

Torque bolts at fender to cowl 2s ft. lbs.
Install front bumper.

Connect wire connectors at dash and toe panel.
Attach generator and regulator wires.

Connect upper and lower radiator hoses. Connect
oil cooler lines to the radiator on models so
equipped.

Connect battery and fill radiator. Start engine and
check for leaks:

Radiator Support

Removal

1

2.

© oo N g Ao

10
11
12
13

14.
15.

Remove hood as described in this section.

Drain radiator, saving coolant, loosen attachments
and remove radiator and coolant recovery tank.

Disconnect and remove battery.

Remove battery tray with battery hanger.

Remove wiring from radiator support.

Disconnect fan shroud and lay back on engine.
Remove both head lamp assemblies.

Remove grille assembly.

Remove upper and lower radiator grille panels.
(Fig. 10).

Remove screws securing front fenders to radiator
support.

Remove screws securgng fender skirts to radiator

support bottom. (Fig. 9).

Remave holt securing center grille support to
radiator support.

ReJnove bolts securing hood catch assembly to
radiator support.

Remove radiator support holts secured to frame.
Tilt radiator support rearward and lift up and off.

Installation

L

S gk LoD

—~

Rotate radiator suPJ)ort into position and loosely
Install attachments to frame.

Connect center grille support to radiator support.
Connect hood latch plate.

Connect radiator support brackets to fenders.
Connect support to fenders.

Connect screws from underside of fender skirts to
support hottom,

Attach grille upper panel to fenders loosely.
Attach grille lower panel to fenders.
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12-6 ELECTRICAL - BODY AND CHASSIS

Jview |A

TAIL & STOP ~
LAMP ASSEMBLY

REAR LICENSE
LAMP ASSEMBLY

N\

SIDE MARKER
LAMP

<TAL & STOP

LAMP HARNESS
VIEW

C209 (03) WITH OPTION E56

Fig. 7-Rear Lighting (C-K Platform and

CENTER MARKER
-XLAMPS WIRE

LICENSE PLATE
LAMP WIRE —

FRONT MARKER

LAMP HARNESS VIEW

FRONT WIRE
ASSEMBLY

SIDE MARKER
LAMP \

€310 (03) WITH OPTION E56

Stake Rack Models)

Fig. 8-Rear Lighting (C30 03 Models with E56 and C-K Models with E62)

3. Remove instrument cluster bezel screws on left end.

Pull out on bezel and hold switch nut with a
wrench.

4. Disconnect multiple wiring connectors at switch
terminals.

D Retmove switch by rotating while holding switch
nut.

6. To install, reverse Steps 15 ahove.
G Models (Fig. 11)

Replacement
L Disconnect battery ground cable.

Reachin%_up behind instrument panel, depress
gpg{tt retaining button and remove switch knob-
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12-16 ELECTRICAL - BODY AND CHASSIS

THEORY OF OPERATION

ELECTRICAL CIRCUITS

The following facts should be kept in mind throughout
the following explanation.

L The wiper dash switch is a Prounding type switch,
and therefore must be securely mounted. PARK SWITCH

(CONTACTS OPENED
2. When installed in a vehicle, the wiper motor is BY CAM)
connected to the chassis through a ground strap.
This in effect connects the wiper housing to the
ground side of the battery.

3. The i?nition switch opens and closes the feed wire
circuit to the wiper. Therefore, it must be turned
ON to operate wipers.

The wiper motor operation is controlled by two
switches—a dash control switch and a parking “switch
located in the wiper motor gear hox.

The parking switch contacts are normaII% closed and are
opened by a cam on the gear when the wiper blades

Fig. 17—Gear in PARK Position—Contacts Open

FUSE

WIPER
TERMINAL

BOARD

LEGEND
SERIES POWER CIRCUIT TO SERIES FIELD
FIELD SERIES FIELD AND ARMATURE CIRCUIT
SHUNT FIELD SHUNT FIELD CIRCUIT

(LO SPEED CIRCUIT)

Fig. 18-LO Speed Circuit
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12-26 ELECTRICAL - BODY AND CHASSIS

POWER SOURCE
CONNECTIONS TO
WIPER

GROUND

BLACK (PLASTIC COATED) GEAR IN PARK POSITION-WIPER OFF

PARK SWITCH CONTACTS
OPENED BY GEAR CAM

Lo Speed - As shown

“Hi” Speed - Disconnect Jumper from Terminal
No. 3.

Park - Reconnect Jumper to No. 3 terminal and
disconnect Jumper from wiper housing.

NOTE: To recheck park position of gear, recon-
nect jumper wire to Hsg. (Grd.) momentari-
ly. Wiper gear should continue to rotate
until it stops in the position shown.

Fig. 36-Wiper Motor Diagnosis Diagram

WIPER - OFF VEHICLE jumper wires to wiper as shown in Figure 36. Observe

AMMRE (40 emod), powbr source and  FHEPRY DRESRUSSRTEC YRR 2T PR BETREHER]
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12-36 ELECTRICAL - BODY AND CHASSIS

Fig. 41-End Play Wave Washer Installation

Motor

Reassemble  motor  using
procedure.

NOTE: Armature end Elay is controlled by
end play washers. See Figure 41 for Br_oper
assembly of end ﬁ'la washers. Lubricate
girlmature shaft bus mE;/s with light machine

reverse  of  disassembly

PUMP MOUNTING SCREWS

Fig. 43-Washer Pump Attaching Screws

Gear Box

1 Assemble gear box using reverse of disassembly
procedure.

NOTE: Lubricate gear teeth with Delco Cam
and Ball Bearing lubricant (or equivalent). Be
sure cover is properly located over dowel pins
and be sure to reinstall ground strap.

2. Place wiper in park position and install crank arm
?_n output shaft, rotate crank so alignment marks
Ine up with those on cover (fig. 42).

3, Reﬁlace retai,nin% nut, place crank arm in vise,
tighten retaining hut.

WINDSHIELD WASHER

The positive displacement washer pump used on the two-
speed non-depressed park wipers (fig. 43) use a pump
mechanism consisting of a piston, piston spring and
valve arrangement driven by a (4[))_ lobe cam, and
follower assembly (fig. 45). The cam s attached to one
shaft of the wiper motor output gear (fig. 44).
Programming is accomplished electrically and mechani-
cally by a relay assembly and ratchet wheel arrangement.

Replacement

L Disconnect battery ground cable.

2. Remove two (2) pump mounting bolts.
3. Remove washer pump assembly.
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12-46 ELECTRICAL -BODY AND CHASSIS

er orIvver beam 1 Open connection or
hﬁ%t or dp?ectlve Immer switch
mter

2. Short circuit to ground

SIDE MARKER LAMP DIAGNOSIS

Condition Possible Cause

One lamp inoperative 1 Tolﬂrtn Elgo ra]i! Pulb burnt

2. Side marker bulb
urnt ou

3. Loose connection or
Open In Wiring

Front or. rear lamps 1 Loose connection or
Inoperative 0pen ground connection

2 Multiple bulbs burnt
ou

All lamps inoperative 1 Blown fuse

2. Loose connection
3. Open in wiring

1 Chiﬁk dlg]mer S\iv lrhtt)e nhnals

Ue Or tan wire ermmals
repalr open waring between dimmer

swltch and Qeagll%hts If bulb

rmmals“qr %ce 5 r%Fner%%wtch

2. Follo |aqn03|s ove (All
headlight opera Ve
Intern

Correction

1 vwkci:hdtugnngl p ﬁon IIE Sé Ba(!b
P owdﬁe% oun
E? o

2. Replace bulb.
3. Usift eqtest la

SV At
%\% meajr open

5%%‘”909 A
rovvn Wi cmﬁﬁ X

1 I(f]| gsrslgelated ail or park |amps

conneee?e Se\&%r\e/\nre

famps e |tr 0pen
roundo Bgnnetu R

2 Replace burnt out bulbs.

LIf r%keanr% |II sd not
ew Tu ec u%r hort
0 (groun eh Use ane

2. Secure connector to light switch.
heck tall I u g WI'[

i
?ﬁeSWC TBEWE% tSfuse
u-‘ry SSI% open %%
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15-2 ACCESSORIES

Fig. 2--Radio Installation (C-K Models)

COMPONENT PART REPLACEMENT

RADIO
C-K Models

Replacement (Fig. 2)

1
2.

Disconnect the battery ground cable.

Pull off radio control knobs and remove knob
bezels. Remove the nuts and washers from the
control shafts using a deep well socket.

AM Radio-Remove the radio support bracket stud
nut and lockwasher.

AM/FM Radio-Remove the radio support bracket to
Instrument panel screws.

Lift up. on the rear edge of the radjo. Then push
the radio forward until“the control shafts clear the
Instrument ﬁanel. Lower the control far enough to
disconnect tne electrical harness.

Disconnect the power feed, speaker and antenna
lead wires and remove the radio.

To install, reverse Steps I-5 above.

G Models
Replacement (Fig. 3)

S I IOl SR

Disconnect ground cable from battery.
Remove engine cover.
Remove air cleaner on carburetor.

Remove stud in carburetor throat for mounting air
cleaner.

Cover carburetor _throat with clean plastic. to
Bg?gﬁpgtgrlrt or radio attachments from falling into

Remove knobs, washers and nuts from control
shafts on front of radio.

Remove bracket to radio receiver screw.

Now guide radio forward and then down through
enginé access area. Lower the radio far enough o
disconnect electrical connectors and antenna “lead.
Remove radio.

Reverse Steps 1-8 for installation of radio.
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SPECIFICATIONS 6

REAR SUSPENSION

SECTION 4

TORQUE SPECIFICATIONS (FT. LBS.)
WHEEL BEARING ADJUSTMENT SPECIFICATIONS

Ring Gear Bearing Adjusting
Size Nut Torque*
. 2”
%03% and 50 Ft. Lbs.
12-1/14” 75-100 Ft. Lbs. 1/8

Adéustlng Nut

*%

*

** Back-off nut and retighten to 35 Ft. Lbs. then, back-off nut 1/4 turn.

* With wheel rotating.

UNIVERSAL JOINT ATTACHMENT
TORQUE SPECIFICATIONS

Strap Attachments . ... ... ... 15 Ft.
“\p Bolt Attachment...mm . 20 Ft.

Lbs.
Lbs.

DIFFERENTIAL SPECIFICATIONS

= )
a 0
" Q
C- Tleo 1
@® e
Gear Backlash
Preferred 005" .004"- .005"-
008" 009" .008”
: 003" o=— .003"-
Min. and Max. 010" oo 012"
Pinion Bearin
Preload (In. Lbs.)
New 20-25  20-40  25-35
Used 5-10  10-20  5-15
Bolt Torques (Ft. Lbs.)
Carrier Cover 23 35 18
Ring Gear 50 110 110

Differential Bearin
Caps 9 55 85 100

105

205

Outer Locknut “Resulting Type of
Torque Bearing Adjustment Bearing
001 to .010 Tapered
65 Ft. Lbs. End Play Rgller
Slight Barrel
250 Ft. Lbs. Preloaded Roller
Rlnsg Gear Lubricant
ize Capacity
8-7/8" 35 Pints
Chevrolet 10-1/2” 5.4 Pints
Dana 10-1/2” 7.2 Pints
Dana 9-3/4 6.0 Pints
12-1/4” 14.0 Pints
g S
= fas 3*
2 ST 3 o
s Se =
Filler Plugs 18 10 18 10
Differential Pinion -
Lock
Drive Pinion Nut - 255 220 220
Differential Carrier
to Axle Housing ® 8
Differential Bearin
Adjusting Lock g 15 15
Pinion Bearing Cage
To Carrier 70 165
mrtUSt Pad Lock 135
Breke - Backing 0 105 105 155
Axle Shaft To
Hub Bolts - 90 90 15

Mnitial Torque Only, Additional Torque as necessary.
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SPECIFICATIONS 16

ADJUSTMENTS
TRUCKS
Rochester Carburetors

NUMBER . Choke Rod Choke
: Float Float  Metering (Fast Idle  Air Valve Choke
Model  (A) Automatic Trans. Pump Rod ' Vacuum
Level  Drop Rod Cam Wind-Up Unloader
(M) Manual Trans. Break
2nd Step)
MV 7044021 (M) .295 .080 .275 .350 .500
MV 7044022(A) .295 .080 .245 .300 .500
MV 7044321 (M) .295 .080 .300 .375 .500
MV 7044025(AM) A .070 245 .300 521 *
MV 7044026(AM) 4 .070 275 .350 521>
2GV 7044113(M) 19/32 19/32 19/32 .200 .140 .250
2GV 7044114(A) 19/32 19/32 13/16 245 .130 325
2GV 7044123(M) 19/32 19/32 19/32 .200 .140 .250
2GV 7044124(A) 19/32 19/32 13/16 .245 .130 .325
4QJ 7044202 & 5Q2 va 13/32(%) .430 7/8 .230 450
4QJ 7044203 & 503 va 13/32(%) .430 7/8 .230 .450
4QJ 7044218 & 518 va 13/32(%) 430 7/8 215 .450
4QJ 7044219 & 519 va 13/32(*) 430 7/8 215 .450
4QJ 7044213 & 513 11/32 13/32(%) 430 7/8 215 450
4QJ 7044223 (227) 675 13/32(%) 430 7/16 .220 .450
4QJ 7044212 (217) 675 13/32(%) 430 7/16 .230 .450
4QJ 7044512 (517) .675 13/32(%) .430 7/16 .230 450
4QJ 7044500 (520) 675 13/32(%) .430 7/16 .250 450
4QJ 7044224 11/32 13/32(%) .430 7/8 215 .450
4QJ 7044214 & 514 11/32 13/32(*%) .430 7/8 215 .450
4QJ 7044215 & 515 11/32 13/32(%) .430 778 215 450
4QJ 7044216 & 516 11/32 13/32(%) .430 7/8 215 .450
* Measured at top of choke blade
FAST IDLE (RUNNING) RPM ADJUSTMENT
Carburetors — Rochester
Vehicl MV 4QJ 2GV
enicles Auto. Man. Auto. Man. Auto, and Manual
1800 a, b (M4)#tc #tc Advisory Setting These settings are approximate
All Trucks with low idle at 500
2400 at % 1600t **) t1600 (1-1/2 S.A.E) RPM, as specified - with
a a. viscous clutch fans disengaged.

tWith vacuum advance without EGR signal
a. On high step
# On M4, 1600 RPM for
both Auto, and Manual except
7044212, 217, 512, 517, which
is 1700 RPM
**) /D Truck — Manual, Q-Jet — 1300 RPM w/0 Vac. Advance
H/D Truck — Manual, Q-Jet — 1600 RPM with Vac. Advance
b. w/o Vac. Advance, w/o EGR
% 7044025 & 7044026 only
c. w/o EGR, vacuum plugged on EGR equipped units
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