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HOOD ASSEMBLY 
1939 MODELS 

HOOD SIDE PANEL BUMPERS: Eight bumpers. 
Part No. 500222, installed on front and lower edge 
of side panels to prevent rattles beginning with 
following Serial Nos.: P6EB35374, P6EA37719, 
P8EA23622.These bumpers can be installed on earlier 
cars as follows: Drill four ¼" holes in each panel 
at following positions, #1 on lower edge 4¼" for
ward from rear edge, #2 113/4" ahead of #1, #3 
on lower edge 3 5/16" to rear of front edge, #4 on 
front edge 3¼" up from lower front corner. Press 
rubber bumper in each of these holes. 

1940 MODELS 
HOOD LOCK ADJUSTMENT: Should be made when

ever considerable force necessary to lock or unlock 
hood. Check hood and nllgn so that lock hook :Is 
centered on lock bar. Remove band hole cover 
and adjust lock stud height so that front of orna
ment is approximately 1%" from hood with hood 
closed and ornament In released positlon. Lock 
studs should incline toward rear of car approxi
mately 7• Oock will not operate properly if angle 
greater or less than 7°). Stud heights must be equal 
so that lock bar horizontal and stud nuts must be 
kept tight (install lockwashers under lower nuts 1t 
studs loosen in service). Only light hand pressure 
should be required to snap lock ornament in place 
to lock hood. If excessive pressure required after 
adjustment, check lock ornament for binding and 
oll pivot pin. 

1941-48 MODELS 
HOOD LOCK ADJUSTI\.IENT: If lock control button 

requires considerable effort to release careh, or if 
hood must be slammed to engage lock, lubricate all 
parts of lock mechanism. If thts does not correct 
trouble, adjust lock pilot stud by loosening locknut 
on upper end of stud and turning stud in or out 
(lower end of stud slotted for screwdriver). Check 
operation and make certain that stud locknut 
tightened securely. With correct adjustment, hood 
should close and lock from a position 12" above the 
hood catch plate with moderate one-hand motion. 

1941 MODELS 
lfOOD REMOVAL & lliSTALLATION: Before remov

ing hood, mark location of hinge on cowl (scribe 
around hinge with pointed tool) so that hinge can 
be re-installed in exact same position. Use pry bar 
to remove hood hinge springs, remove two bolts 
from hood hlnge assembly at right and left side of 
cowl, remove hood. Hood panels can be dismantled 
by removing center silver streak and then taklne: 
out 14 sheet metal screws holding panels together. 
Re-install hood 1n same manner. 

Hood Fitting-If hood does not fit tightly at cowl, 
loosen hood hinge to cowl bolts slightly and drive 
hinge down, tighten hinge bolts. When Installing 
new hinges, Install hinge on cowl, note alignment 
and whether blnge binds with mounting bolts tight. 
Shim with washers installed between bracket and 
cowl, ii' necessary, so that binge operates freely, 
then bolt hinge to hood. 

1942-51 MODELS 
HOOD SERVICING: Replacin_g Hood Binges, Lubri

cate all rivet joints in hinges with engine oll, install 
hinge in hood, tlghten1ng four outer bolts on each 
end of hinge reinforcement first and four center 
bolts last (to avoid 11tralnlng back of hood and 
hinge). Place hood and hinge assembly on cowl, 

start outside bolts on each side and tighten only 
finger-tight. Lower hood and lock in position, align 
hood with cowl, doorshand fenders. If nose of hood 
does not line up wit radiator center grille and 
fender, loosen radiator support bolt nuts and shift 
entire front end assembly by prying on radiator 
support <to maintain alignment between back of 
hood and cowl). Without disturbing position of 
hood, install and tighten both inside bolts on each 
side (use punch in one bolt hole to 11ne up holes and 
start the other bolt). Raise hood and tig~ten out
side bolts on each side. Install hood sprmgs. 

Hood Adjustment-Disconnect hood hlnge 
springs, loosen outside bolts on both sides Geave 
nuts finger tight). Lower hood and lock in place. 
Loosen inside bolts on both sides. Space hood prop
erly at cow~ rear of front fen1:1ers, front. radiator 
grille, and 1ender assembly. Tighten inside bolts 
on both sides, then raise hood and tighten outside 
bolts at both sides. Install hinge springs. 

Hinge Spring Removal & Installation-Will be 
facilltated by using special removing tool (pry bar 
& link) No. J-3075. Place spring bar in position with 
hollow end of hooked link engaged on hook at 
bottom end of spring, and lower end of hooked rod 
engaged in notch of pry bar. Use foot to apply pres
sure on pry bar. 
Right Hand Spring Note-It may be necessary to 
remove two bolts attaching right front fender baffle 
to fender sk.lrt and one bolt attaching baffle to 
fender flange and then pull baffle forward to allow 
clearance for alignment of lower spring hook with 
pry bar when removing this right hand hood spring. 

FRONT END SHEET METAL 
1938 MODELS 

FRONT FENDER & RADIATOR REMOVAL: Work 
on front of engine can be facilitated by removing 
radiator and front fenders as an assembly. Removal 
as follows:-Remove hood, side panels, front bump
er drain cooling system and free radiator tie rods 
at' dash. Disconnect headlamp wi:res at lamps and 
withdraw from radiator shell. Free fenders from 
running boards and body, disconnect radiator and 
front tender support from frame cross member by 
removing two nuts under center of cross member. 
Lift off radiator and fenders as an nssembly. 

1939 MODELS 
FRONT FENDER & RADIATOR REMOVAL: To fa

cilitate work on front of engine remove front end 
ussembly as follows: Remove hood side panels, front 
bumper assembly. fender-to-body and fender-to
frame brace hex head bolts, drain cooling system. 
Remove 6 stove bolt., at top of fender side apron re
leasing headlamp wtrlng clips. Disconnect lamp 
wtres at body side of terminal on apron, free wires 
from apron. Free radiator support by removing nuts 
on 2 support bolta under center of radiator. Lift off 
front end assembly as a unit. 

1940-41 MODELS 
FRONT FENDER & RADIATOR ASSE!\IBLY RE

MOVAL:-To facilitate work on front of englne, 
remove fenders o.nd radiator as an assembly as 
follows: Drain radiator, disconnect hoses. remove 
separate hood side panels on 1940 car models only, 
front bumper assembly, hex head fender-to-body 
bolts. Fender-to-frame brace bolts. headlamp wires 
from top side of fender apron and headlamp t.ermt
nal at body side of terminal. right headlamp wires 
from back of termlnn.1 on right fender side apron, 

wire harnes.s from radiator, and 2 nuta from be
neath radiator support. Lift front end assembly off 

1942-48 MODELS 
FRONT END SHEET METAL ASSEMBLY UNIT 

REMOVAL: Front sheet metal, fenders, & radiator 
core can be removed as a unit as follows: Discon
nect wiring assembly and remove fender moulding. 
Remove fender bolts as follows: 4 (5 on Torpedo) at 
rear, 3 at rear to rocker panel extension, and 2 
fender baffle-to-frame bolts and nuts. Disconnect 
radiator hoses and hood lock cable. Remove 2 nuts 
at bottom of radiator support and take off Front 
End Assembly. 

Front End Assembly Allgnment-Enttre front end 
assembly should be aligned by inspecting and cor
recting alignment at each of the following points: 
1. Front Door Alignment at Cowl-Each fl'ont door 
must be properly aligned in door opening with 3/16H 
clearance (¼"max.) at point where door, hood, and 
cowl meet. Move door forward or backward, as 
necessary, tor correct clearance. 
2. Front Fender Alignment at Door-Rear edge of 
each front fender should be parallel with front 
edge of door and have uniform clearance of 3/16". 
To adjust, remove cowl kick pad, loosen four fender 
mounting bolts, shift fender forward or backward, 
raising or lowering front end of fender as required 
for uniform clearance. NOTE-Fender Cap must 
be aligned to provide clearance for opening of door. 
See Fender Cap Alignment following. 
3. Hood Fit at Cowl-Rear end of hood should have 
uniform clearance of 3/16" on cowl (at top) and at 
each front door. Before adjusting, mark original 
location of hood hinges on cowl, loosen hinge re-\ 
talning bolts ½-1 tum, shift hood by tapping on 
hinges. CAUTION-Make certain that lower E;dges 
of hinge flange section a.re parallel on both hinges 
and that neither tilts down at front. Unequal action 
of hinges will cause hood to bind and may buckle 
hinge straps. 
4. Hood Fit at Fenders-I! nose of hood does not 
line up with center gr1lle and clearance between 
hood and fenders is unequal, entire front end sbeet 
metal assembly should be shifted by loosening rad
iator support bolt nuts and prying against radiator 
support (CAUTION-make certain that hood guide 
pin and safety catch are properly lined up). If 
fender clearance insufficient and fender interferes 
with hood closing, loosen two bolts at fender· and 
radiator support and shift fender away from hood. 
.If fenders are low ( excessive clearance at hood 
edge), pry up on fender and drlve up on radiator 
support (use wood block). 

1949-51 MODELS 
FRONT END SHEET METAL ASSEMBLY UNIT RE

MOVAL & INSTALLATION: Front fenders, radiator 
grille, and radiator may be removed as a unit for 
work on engine as follows: 

Removal: Remove battery brace screws from fender 
skirt disconnect wires from junction block on each 
front fender, remove Underhood Light switch from 
left fender, disconnect antenna lead-in, remove de
froster air valve control rod trunnion from defroster 
lever. Disconnect hood lock cable from lock and 
radiator upper baffle, release lock cable from clips 
on fender. Disconnect radiator hos~s and remove 
underseat heater return line from radiator lower 
tank. Remove two nuts on radiator s~pport bolts a.t 
frame. Remove rubber sleeves from air ducts to cowl 
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vacuum line at manifold or combination pump. 
(2) Remove air cleaner, disconnect throttle link
age remove fuel pump-to-carburetor line, remove 
crankcase breather outlet pipe, disconnect exhaust 
pipe at manifold, free exhaust pipe bracket at fly
wheel housing. 
(3) Disconnect following wires: Temperature gauge 
engine unit, coil primary lead, generator-to-regu
lator wires at generator (free wires from clips on 
side of engine), headlamp wire loom at junction 
block on right fender skirt (free loom from clips on 
fan shroud), all wires on starter solenoid. 
(4) Disconnect control cable at hood latch. Remove 
radiator upper baffle assembly. Take out screws 
mounting fan shroud and radiator on radiator sup
port, remove radiator, then remove shroud. 
(5) Remove hood catch plate-to-radiator support 
brace. NOTE-Radiator support cross brace may be 
removed for extra clearance if desired (requires re
moval of four rivets-bolts can be used when brace 
replaced). 
(6) Disconnect and remove gearshift linkage at 
transmission, disconnect clutch throw-out linkage 
at clutch fork, remove clutch control bracket from 
flywheel housing. Disconnect and remove propeller 
shaft. 
(7) Attach hoist to engine (see Caution below), 
take out bolts attaching engine front insulator to 
frame. Lift weight of engine off rear insulators, 
remove bolts holding rear insulators- to frame. Care
fully hoist engine and transmission out of car, 
maint3:ining clearance at all points to prevent 
damagmg parts. 

►CAUTION-If type of hoist used interferes with any 
engine accessories, remove following to prevent 
damage: Generator, Starter, Distributor, Carbu
retor, Fuel Pump. 

►HYDRA-MATIC DRIVE NOTE-On cars with Hy•
dra-Matic Drive, remove frame cross-member on 
which engine rear insulators mounted and use ex
treme care to prevent transmission swinging down 
when rear mountings disconnected (special precau
tions required due to extra weight of Hydra-Matic 
Drive). ENGINE MOUNTINGS 

1940•48 MODELS 
FRONT ENGINE INSULATOR REMOVAL: Remove 

splash shields 1n back of radiator, disconnect ex
haust pipe, remove two bolts from front engine to 
mounting support, jack engine up enough at front 
end for access to insulator. Clean dirt off mounting 
from below, remove two screws holding mounting 
on frame, remove mounting. Re-install In same 
manner and tighten all mounting bolts securely. 
1942-4'7 Models. Front insulator redesigned to pro
vide clearance for new rebound clamp which is as
sembled over top of insulator. Movement of engine 
does not effect parts since insulator clears clamp. 
Insulator and clamp can be disassembled by clamp
ing exposed ends of insulator with 'C' clamp. This 
new clamp should not be used on earlier models. 

1949-51 MODELS 
ENGINE FRONT INSULATOR: Front mounting con

sists of a single assembly on cross-member bracket 
directly under front end of engine. Insulator has 
special rebound clamp assembled over top of insu
lator. 

Removal & Disassembly: Drai.n cooling ~ystemh dis•
conneot hoses at water pump and cylmder ead. 
Remove front crossmember-to-radiatorcrossmem-

ber apron. Remove self-locking nuts from two front 
insulator-to-engine support bolts. Place jack under 
oil pan (use wood block to prevent damage to pan), 
raise engine sufficiently to remove weight from in
sulator, take out two insulator-to-frame bolts, re
move insulator and rebound clamp as an assembly. 
Remove rebound clamp by using two clamps to 
compress exposed ends of msulator so that clamp 
can be slipped off. 

Installation: Force new insulator into position in 
rebound clamp. Install assembly on engine support 
with open side of rebound clamp forward, tighten 
self-locking nuts to 60 ft. lbs. Lower engine but do 
not install two insulator-to-frame bolts until after 
rear insulators have been installed and tightened 
(see below). 
NOTE-Front insulator should not touch rebound 
clamp with engine weight on insulator (will be tight 
in clamp when off engine). 

ENGINE REAR INSULATORS: Consist of separate 
rear mounting on each side of engine. These mount
ings locate engine (see Adjustment below). 

Removal: Support engine at rear to remove engine 
weight from insulators. Take out two bolts attach
ing insulators to frame cross-member, then take out 
two bolts holding insulator on flywheel housing. 

Installation & Adjustment: With rear of engine se
curely supported and wit.h front insulator-to-frame 
bolts removed, install rear insulator to frame cross
member and to flywheel housing bolts. Then raise 
front of engine slightly so that all weight removed 
from front insulator (to permit engine to shift into 
correct alignment as determined by rear insula
tors), then install and tighten front iruulator-to
frame bolts. 

1940 MODELS 
REAR ENGINE SUPPORT INSULATOR RE-IN

FORCEMENT PLATE: On some cars rear support 
insulators loosen from frame (insulator-to-frame 
bolt self-locking nuts gouge into washers). New 
hardened reinforcement plate #504992 (replacing 
washers) and longer bolts #120758 used in produc
tion starting with following serial numbers: 
Special Six-P6HA-5026, L6HA-1976, C6HA-1467. 
Deluxe Six-P6HB-17109. L6HB-4067. C6HB-3165. 
Deluxe 8-PSHA-8047. LSHA-2425, CSHA-1863. • 
Torpedo 8-PSHB-5440, LSHB-1969. CSHB-1541. 
NOTE-This plate can be installed on early cars. 

ENGINE EXCHANGE 
1946 MODELS 

NUMBERING OF CYLINDER BLOCK & PISTON AS
SEMBLIES: All partial engine assemblies and cyl
inder blocks fitted with pistons will be numbered in 
production after Sept. 17, 1946. Numbers are 
stamped in pad on left side of cylinder block at 
rear (Serial No. pad on left side at front end is left 
blank). First Nos. are as follows: 

Six Cylinder Engines-S-6-5001 
Eight Cylinder Engines-S-8-5001. 

NOTE-Nos. 1001 to 5000 will be used to designate 
partial engine assemblies and cylinder blocks prior 
to beginning date (when required). 

CYLINDER HEAD 
ALL MODELS 

CYLINDER HEAD INSTALL.ATION: Use Torque Indi
cating Wrench to tighten cylinder head capscrews. 
tighten in correct sequence as shown in the dia
gram. Cast Iron heads should be tightened cold and 

rechecked after engine has been run sufficiently to 
brlng all parts to normal operating temperature. 
Tightening Torque-See Tightening (Torque 
Wrench) Specitlcations below. 
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TIGHTENING SPECIFICATIONS 
ALL MODELS 

• Ft. Lbs. In. Lbs. 
Cylinder Head Capserews -····-···---··--·-60 ······-· 720 
Main Bearing Capscrews•@ ...... __ .... _._. 95 ···-··· 1140 

" (6 Cyl Rear only)·--······-.. -·--·--.. - 120 ........ 1440 
Connecting Rod Cap Nuts_··-··--···-·---·-45 ........ 540 
Flywheel-to-Crankshaft© _ .......... __ . 105 ·-·--··- 1260 
Piston Pin Lock Bolt ... -... ···-·····-·······-··10-lL ... _.120-144 
Frt. Eng, Mount-to-Support ...... -····- 60 720 
Rear Eng. Mount-to-frame (SM) .... 35 ........ 420 
Rear Eng. Mount-to-frame (HD).... 60 ........ 720 
Harmonic Balancer Bolt ......... -•--·· .. -· 95 ·-·--···· 1140 
Spark Plugs -·-·-··-·········-.. -·-·----·-·-.. ······· .. 25-30_ .... ___ 300-360 
1©-Except All 6 Cyl. & 1950 8 Cyl. Rear Main Bear-

ing. 
©-With self-locking bolts (no lockwashers) torque 

should be 100 ft. lbs. or 1200 in. lbs. ' 
SM-Syn.chro-mesh Trans. cars. 
HD-Hydra-Matic Drive Trans. cars. 

ORIGINAL BORE & PISTONS 
1938-51 MODELS 

ORIGINAL BORE & PISTON SIZES: Original bore 
sizes and size of pistons installed in each cylinder 
bore, may be determined by letter stamped on pis
ton head and on top face of cylinder block. Piston 
sizes graduated in .0005" steps as follows: 

Six Cylinder 
Piston & Piston Sizes 
Engine Mark 1939-40 190-51 
A ··-·--··-···· ... -._-------·············· 3.4355"._ .. ········--··• .. • .. ------3.5605" 
B ···················--·-······ .. ········· 3.436'' ................ __ .. _. ______ 3.561" 
C ····-·····-.. •••• ... ········-·-··---··-· 3.4365"-·· .. ·--···· .... ---------····3·5615" 
D ··--·-····-·························· ... 3.437" --.. ···-· .. ·--··-··---·--·--3·562" 
E ........................................ 3.4375"······---··-··-·-·------··--3.5625" 

Eight Cylinder 
Piston & Piston Sizes 
Engine Mark 1939-49 195-0-51 
A ........................................ 3.247" .... -... ----·-.. -·------·---3.372" 
B .................. __ ........... _ ...... _. 3.2475"--··--· .. ··-· .. ··-------·---3,3725" 
C _ .... ---··-··-····--· -··-·····--·······• 3.248" __________________ ·-------· .. 3 .373" 
D ........................................ 3.2485''--··········--.. --------····3.3735" 
E .... •-•-·-·••···· .. -· .... · ............. _ 3.249" ._ .......... ·---------··--··3.374" 
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end of seal which was at locking recess in cap dur
ing forming operation, will meet locking recess in 
cap when cap is installed). Install bearing inserts 
and cap on main bearing forward of the rear main 
and torque to 95 ft. lbs. to properly seat crankshaft 
against new oil seal. (NOTE-Make sure that upper 
half of seal in rear main is flush with edge of 
block). (CAUTI01V-If inspection shows seal to be 
an improper length, remove and discard it, and 
form a new seal as follows: Install a new seal in 
bearing cap using tool J-1045 and trim one end 
flush; carefully remove seal from cap and reinstall 
in cap, rotating it so that trimmed end is below or 
above edge of cap the proper distance to correct for 
the improper length of the first seal. Reseat the seal 
with tool J-1045 and trim the uncut end flush with 
edge of cap. Reinstall in block groove). Install new 
seal in rear main bearing cap using tool J~1045 and 
pack end of seal into locking recess. Trim the other 
end flush and replace inserts. Install cap and torque 
to 120 ft. lbs. Remove rear main bearing cap again 
and inspect break line between cap and block to be 
certain that none of the seal material has been 
compressed between the two. Scrape surfaces to 
insure seating of cap. Re-install and torque to 
120 ft. lbs. 

Bearing Cap Seal; After rear bearing cap installed, 
drive wooden wedge seal into groove on each side 
of bearing cap next to block. CA.U1'10N-Use care 1101 
10 split these wooden wedges. 
NOTE-Late 1950 & 51 bearing cap seals differ .!rom 
earlier type and are not interchangeable. 

VIBRATION DAMPENER 
1938-51 MODELS 

HAR~ONIC BA:tANCER SE.RVICING: No service op
erations required. Do not attempt to disassemble 
balancer (serviced by replacement). 
R.emoval & Ins~allation-Drain cooling system and 
disconnect radiator hoses. Remove radia·tor (see 
Radiator Removal), loosen and remove fan belt. 
Remove harmonic balancer retaining bolt, lock
washer, and balancer washer. Use J-496 or sim.ilar 
puller to remove balancer from crankshaft. When 
installing balancer, see that key in place in shaft 
keyway and balancer washer installed under retain
ing bolt lockwasher. Tighten bolt to 95 ft. lbs. 

CAMSHAFT & BEARINGS 
1938-51 MODELS 

CAMS~T: Removal. Remove Front Fender and 
Radiator Assemb1y (see above) remove fan belt 
fan, and harmonic balancer (use Puller J-496/ 
Support f~·ont end of engine with jack and remove 
front englne support, timing chain cover chain 
and sprockets. Remove cylinder head and valve 
covers, take out valves and lifters (lifters are barrel 
type and can be removed from above with valves 
out). Remove oil pump, fuel pump, and distributor. 
T~ke out screws and remove camshaft thrust plate, 
withdraw ~amshaft at front of epgine. Re-install 
C!=l,ll!Shaft m same manner makmg certain that 
t1m1!1g chain cover i.s properly centered (see Timing 
Cham. Cover and 011 Seal data below). After cam
shaft mstalled, check Valve Timing Ignition Tim-
ing, and Tappet Clearance. ' 

CAMSHAFT' BEARINGS: Use tool No. J-550 to remove 
and install camshaft bearings (rear bearing on 

Eight must be pulled out toward front as expansion 
plug at rear prevents driving on bearing from rear). 
Use driver to install all bearings making certain 
that oil hole in bearings is lined up with hole in 
block (holes are at bottom of bearings). Then line 
ream a1.l bearings to finished sizes as follows: 
Bearing Finished Size: Six Eight 
#1 (Front) ...................... l.9950-l.9955" .... 1.9950-1.9955" 
#2 ··················---··············l.9637-1.9642" .•.. 1.9637-1.9642" 
#3 .................................... 1.9325-1.9330" .... l.9325-l.9330" 
#4 .......... ··························1.9012-1.9017'' .... 1.9012-1.9017" 
#5 .................................................................. 1.8700-l.8705" 

1938-39 MODELS 
CAMSHAFT SPROCKE'1' REPLACEMENT: On all 8 

cylinder engines for 1938-39 before number 8-188892; 
a camshaft sprocket with a short hub and a spacer 
washer was used. New type camshaft sprocket No. 
503454 is furnished for service, and when this new 
sprocket installed on above cars, spacer washer 
should be discarded. 

TIMING CHAIN 
ALL MODELS 

TIMING CHAIN REPLACEMENT: Timing chain must 
be Installed "endless" with both sprockets off the 
engine as directed below. CAUTION-Any attempt 
to install the chain by removing only one sprocket 
will result in breaking of the chain. 

Timing Chain Removal-Remove Front End Sheet 
Metal Assembly as a unit, remove fan belt and fan, 
remove Harmonic Balancer (see Vibration Damp
ener). Support front end of engine with support 
jack, remove front engine support (see Front En
gine Insulator Removal), remove timing chain 
cover, timing chain and sprockets. 

Timing Chain Installation-Mesh sprockets in 
chain with timing marks on both sprockets lined 
up for correct valve timing (see Camshaft Setting 
on car model pages) , install both sprockets together 
being careful not to place any side strain on chain. 
Re-install timing cover (see Timing Chain Cover 
Oil Seal data below), front engine support, har
monic balancer, fan and fan belt, and front end 
sheet metal assembly. NOTE-See Front End Sheet 
Metal Assembly data for alignment directions. 

TIMING CHAIN COVER & OIL SEAL: Consists of 
cork seal and spring assembled on the crankshaft 
in front of the chain sprocket so that the cork bears 
against the inner face of the timing chain cover. 
Installing New Cork Seal-Coat seal with graphite 
lubricant, rubbing lubricant well into the face of 
the cork, before installing seal in engine. This lubri
cation necessary to prevent noise at this point .. 
Installing Timing Chain Cover-Use J-5~6 tool to 
center timing .chain cover before screws tightened. 
NOTE: A timing chain bumper has been inc'?rpo
rated ill the timing chain cover on the six cylmder 
engine. This bumper dampens timing chain vibra
tion. The bumper consists of a synthetic rubber pad 
which is vulcanized to a steel bracket welded on the 
left edge of the timing chain cover on the driving 
side of the chaln. The new cover is servicable as an 
assembly on past 6 cylinder engines. 

1939 MODELS 
TIMING CHAIN COVER OIL SEAL: Squeak Correc

tion. It seal becomes dry form.Ing glazed surface, 
squeal may develop due to seal rubblng on chain 
cover. This may be corrected by squirtlng oil and 

graphite fluid on seal. If seal must be replaced, rub 
graphite into seal thoroughly. Also, seal may be 
drilled with four or five 1/8 " holes 3/16" deep. These 
holes should then be packed with graphite, 

1940 MODELS 
TIMING COVER NOISE: Crankshaft balancer hub di

ameter reduced .006-.007" during production to 
eliminate noise between hub and timing cover oil 
seal due to Insufficient clearance. Hubs on early 
cars can be turned down to diameter of 1.866-1.868". 

OIL PUMP 
1938-51 MODELS 

OIL PUMP SERVICING: Pump is gear type mounted 
externally on right side of engine. 

Removal: Turn crankshaft so that #1 piston on top 
dead center of compression stroke with distributor 
rotor at #1 flrlng position. Remove steering idler 
a.rm and right hand englne side• pan. Take out pump 
mounting bolts and remove pump. 

Overhaul; Remove cover assembly, lift out oil pump 
driven gear. Take out wire retainer and remove 
three distributor drive springs. Support pump on 
bottom surface, press pump shaft out of distributor 
gear (use drift of slightly smaller diameter than 
shaft inserted in end of drive gear to press on end 
of shaft). Take out relief valve plug, remove relief 
valve parts. Clean all parts thoroughly, replace 
worn or damaged parts. When re-installing parts, 
note specifications listed below. NOTE-Oil pump 
d~ive. gear a1:1,d shaft furnish~d as an assembly; 
d1Stnbutor dnve gear, pump dnven gear, and driven 
gear shaft furnished as individual parts. 
Pump Specifications-Driveshaft clearance in body 
.0025-.0005". Driven gear clearance on shaft .0020-
.0005". Shaft fit in body .0025-.001" tight (press fit) . 
Pump gear backlash .004-.006". Gear end clearance 
in body-Flush to .004" protrusion beyond cover sur
face of body {with gasket removed). Pump shaft end 
clearance .002-.006" (press distributor gear on shaft 
until clearance between gear and end of body is 
.002-.006". 
Relief Valve (1941 Cars)-Assembly consists of 
spring loaded disc valve located In the pump body 

• beneath the idler gear. When pressure exceeds 40 
lbs., disc 1s torced ofr its seat and oil ls by-passed 
back to inlet side. Valve ls not adjustable. 
Relief Valve (Exe. 1941 Cars)-Consists of a spring
loaded ball located under plug on pump cover. Not 
adjustable. Clean valve thoroughly and replace 
spring if free length less than 2 5/16". 
Distributor Drive Spring Installation-Install bank. 
of three springs (with maximum thickness of .045" 
in end of distributor drive gear, install retainer ring 
with curved end hooked in hole in gear and ring 
seated in notches in both ends of springs. Check to 
see that drive springs slip readily in slot in distribu
tor shaft when shaft entered in hole in distributor 
drive gear. 

Installation: With crankshaft turned to #1 firing 
position, turn pump shaft so that drive springs in 
drive gear are parallel with center-line of crank
shaft and punchmark on end of gear points down
ward (pump body positioned so that relief valve 
housing on pump cover toward rear of engine). 
Install pump in this position using new gasket on 
engine block. 

CONTINUED ON NEXT PAGE 
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of clutch housing (with transmission off car) and a 
paper gask-et Is used between the support flange 
and the !ace of the housing. An oll slinger Is pro
vided on the main drive shaft ahead of the bearing 
in the transmission and a felt oil seal is installed 
against shoulder ahead of oll slinger retaining ring 
(in 1946 seal originally installed in groove on shaft). 

Release Bea.ring Support Removal-When re
moving support, do not pry on flange in clutch 
housing, tap support out of housing from inside (do 
not strike tubular portion of support, tap bell end 
of support at rear lightly with soft hammer). 

Bearing Servicing-Do not wash bearing in sol
vent or attempt to remove grease (bearing 1s fac
tory-lubricated and sealed). Check fit of bearing 
on tubular support. Bearing should not bind or 
have excessive clearance (see Release Bearing 
Noise Correction Note below). 

1946 MODELS 
CLUTCH RELEASE BEARING NOISE CORRECTION: 

May be caused by excessive clearance of release 
bearing on support tube allowing bearing to move 
on tube·, or by excessive run-out of clutch release 
fingers. Correct these conditions as follows: 

Clutch Release Bearing Support-On cars with 
first type Release Bearing Support, Part No. 1308585 
with tubular section diameter of 1.355-1.357", re
place this bearing support with new type, Part No. 
509158 with tubular section diameter of 1.366-1.371 H. 

Increased diameter of later type support will re
duce excessive clearance of bearing on support and 
prevent bearing movlng on tube. 

Clutch Release Finger Runout--Maxlmum per
m'lssible r'unout of fingers 1s .030H on a 1 15/16" dia
meter circle (check with a dial Indicator). NOTE
Release fingers are integral part of the diaphragm 

1938-46 MO.DELS 
CLUTCH & BRAKE PEDAL MOUNTING CHANGE: 

To Correet Pedal Movement caused by Shaft Rota
tion. On cars on which clutch and brake pedal shaft 
is retained by a straight grooved pin driven through 
the shaft into the bracket, this pin can be replaced 
by new type bolt and nut which will retain shaft 
more securely and prevent any movement of one 
pedal when the other pedal ls depressed. Parts re
quired for this installation are as follows: 
¼H-28 x 13/4" Hex. Head Bolt ................................ 123762 
Bolt Nut ............................................... - ................... 120367 
Flat Washer .............................................................. 120392 
Lock Washer ................................. - .................... _ ... 105109 
Install head of bolt at bracket, place plain washer. 
loekwasher, and nut on bolt at shaft. 

NOTE-This type shaft mounting used on 1946 
models (after first cars). 

1939 MODELS 
CLUTCH CHATTER CORRECTION: Clutch chatter 

may develop due to release bearing belng off-cen
ter with release bearing plate In. clutch assembly. 
This condition caused by too much clearance be
tween clutch fork guide plate flanges and opening 
In clutch housing. To correct proceed as follows: 
With transmission off car, release bearing off-cen
ter condition can be checked by viewing through 
rear opening In housing. Remove clutch fork guide 
plate, center release bearing with bearing plate In 
clutch cover to al1gn clutch fork, check fork clear
ance at guide plate, weld bar shims on outside of 
guide plate flanges until clutch fork alignment 
maintained. NOTE-On cars not equipped with 
flanged guide plate (Part No. 501871), replace part 
and make sure it does not move in housing. 

1939 EIGHT CYL. MODELS 
CLUTCH HOUSING REMOVAL & REPLACEMENT: 

To remove clutch housing, the housing must be 
turned sllghtly and worked around until one end 
slides over frame cross member and clears toeboard. 

ELECTRICAL SYSTEM NOTES 
1942-46 MODELS 

FAULTY HORN OPERATION: Cars with Deluxe 
Steering Wheel. Failure of horn to blow, or slight 
shock noticed when pressing horn ring, may be 
caused by fact that horn circuit not completed to 
ground through horn contacts in steering wheel 
hub (pilot hole In hub out of alignment with metal 
cup Insert so that coll type ground spring does not 
contact cup). Correct by lnstalllng two special. 
ground plates, No. 509553, under sponge rubber ring. 
NOTE-These ground plates installed on late 1946 

Hom Ring Rattles (Cars with Deluxe Steering 
Wheel)-Caused by Sponge Rubber Separator, Part 
No. 507722, acquiring permanent set with 1/16-1/8,. 
reduction In height. Correct by replacing separator. 

IGNITION NOTES 
1949-51 MODELS 

1949 & 1950-51 IGNITION DISTRIBUTOR CAP & 
HIGH TENSION CABLE CAUTIONS-These parts 
are different and not Interchangeable because of 
different type -radio interference suppression resis
tors used as follows: 

1949 Distributor Cap & Cables-Distributor cap is 
special 1'High Tower" type with suppression resis
tance built-in the high tension cable terminal hous-

ing. Cap can be identified by the high towers and 
by word "Radio" embossed on lower flange. Cables 
used with this cap are conventional metallic-con
ductor type. 

►CAUTION-Use only original type secondary cables H>itl, 
this "Iligh Tower" <listributor cap (1950 type cable& 
MUST NOT BE USED). 

1950-51 Distributor Cap & Cables-Distributor cap 
is conventional "Low Tower" type without built-in 
suppression resistance. Ignition cables used with 
this cap are new "NON-METALLIC CONDUCTOR" 
type (conductors of graphite impregnated linen or 
rayon) with built-in suppression resistance. This 
1950 cable can be identified by marking "RADIO-
4000-GM" and individual cable resistances listed 
below. 

►CAUTION-This "IUDJO.4000-GM" 1950 cable must 
not be used 011. 1949 cars with "High. Toicer" ~i~tributor 
cap ( combination will have excessive resisiance). 

1950-51 Secondary Cable Resi.Stance 
►l\'.larked "Radio-4000-GM" 

Cable 6 Cyl. (Ohms) 8 Cyl, (Ohms) 
Ign. Coil Lead ........ 2000-4400 ......................... 2000-4400 
# 1 ............................ 5200-12200 ....... - ................ 5200-12200 
#2 ............................ 4400-10300 ........................ 5000-11500 
#3 ............................ 3600-8500 ........................ 4200-10000 
#4 ............................ 4400-10300 ........................ 4200-10000 
#5 ............................ 4400-10300 ........................ 5500-13000 
#6 ............................ 5200-12200 ........................ 6000-14000 
#7 .............................. ,. ............................ - ........... 6300-14500 
#8 ........................................................................ 7500-17500 

►CABLE INST ALLATlON CAUTION-Special procedure 
as given below nece.~sar:r to secure good' contact beticee11 
cable tond'fl.c.tors aml terminals. 
Terminal Installation on 1950 Secondary Cables
Before installing terminals, insert piece of metal 
wire to depth of 7 /8"'' in end of cable to provide 
large area 1.Jf contact with non-metallic condUC'tor, 
bend end of wire across end of cable to provide good 
contact with metal of terminal, install conventional 
terminal on cable. 

►Loose Spark Plug Cable Terminal Correction on 
early 1950 Cars (where cable terminal pops off spark 
plug and cylinder cuts out).-On early cars with first 
type cable terminal (with single detent dimple on 
end), detent may not lock securely on later type 
spark plug nut (with single groove) allowing cable 
to pop off in service. If terminal bottoms on spark 
plug nut before detent snaps tightly in spark plug 
nut groove, grind approximately 1/16" off end of 
cable terminal. 
N01'E-This trouble should not be experienced with 
"double detent" type cable terminals which have 
detent on each side. 



lgnition-Carburetion-Electrical 

NOTE-The two straight lines of the 1gnJtlon mark 
• /ION.ONE/' indicatea allowable tlm.lng range of 4• 
on flywheel. Use first or 6• line in setting fgnltlon. 
Car manufacturer recommends use of Ttming Light 
(Tool BM-@4) or Bynchroscope (HMO-161). 
To Set Timing (using-Timing Llght)-Connect tlm
ing light between distributor tennlnal and ground, 
turn on 1gn1tlon. With #1 piston on compression. 
mrn engine over until piston 1s 6• or .0138" before 
top dead center, stop when first line of ignition 
mark '/ION.ONE/' llriea up with pointer in inspec
tion hole in left front fac~ of flywheel housing. 
Loosen Oaselector screw, center pointer on scale, 
tighten screw, loosen advance arm clamp bolt, ro
tate distributor until timing lamp lights (contacts 
opening), tighten clamp bolt. 
To Set Timing (using Synchroscope)--Cllp one syn
cbroscope lead to #1 spark plug cable, insert other 
lead in distributor cap terminal from which #1 
spark plug wire removed. Fil In first line of fly-
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wheel mark• /ION.ONE/' with white chalk or paint. 
Direct synchroscope on flywheel through tmpectton 
hole in left front face of flywheel bousl:ng. Idle 
engine at 376 R.P.M. or 7 M.P .H., ad.Just distributor 
(as directed for Timing Light above) until white 
line coincides with pointer on housing. 
Gaselector Setting-Should be set to provide best 
performance Without spark knock or ping tor par
ticular operating conditions and octane rating of 
fuel used. To adjust, loosen screw, move pointer 
clockwise to advance or counter-clockwise to retard 

CARBURETOR 
1933-0arter Type WI Vacumeter, Model 401-S. 1 ¼" 
single barrel downdra!t- tYPe with Carter Climatic 
Control. Casting No. 344 on flange. 
1939-Carter Type WA-1, Model 433-S. l¼" single 
barrel downdraft type with Carter Climatic Control. 
Casting No. 154 on nange. 
For complete dala, refer to Carburetor Index. 

Idle Adjustment-Engine must be warm with auto
matic choke and fast idle inopero.Uve. Car manu
facturer recommends use of vacuum gauge. Set 
throttle stopscrew to idle engine at 7 M.P.H., adjust 
idle adjusting screw to glve steady gauge reading of 
18-20". To adjust without gauge, set throttle stop
screw as above, turn Idle adjusting ,icrew in until 
engine begins to miss, then turn screw out until 
engine begins to roll, finally turn screw in slowly 
until engine fires smoothly. Final setting should be 
¾-1¼ turns open (401-S), ½-1½ turns open (4.33-S) 
ot screw from inner seated ~tion. Reset tdle speed. 
Accelerating Pomp Setting-Pump lever under dust 
cover has 3 holes (401S), 2 (4.335), for pump link: 
Lower Hole (med. stroke)-Normal setting. 
Inner Hole (min. stroke)-Extremely hot tempera
tures, high altitudes or hi-test fuels. 
Upper Hole (max. stroke)-Extremely cold temp. 

Fast Idle:-Integ:ral type, built-in carburetor. 
For comple.te data, refer to Carburetion Equip. Index. 
Setting-With throttle lever stopscrew seated 
against (not on) first step of fast idle cam clear
ance between lower edge of chQke valve and a1r 
horn should be%" (gauge TI0S-85). 

Accelerator Linkage Adjustment:-Must be main
tained to provide correct 'Throttle cracking' action 
tor starting. To adjust, after setting carburetor Idle 
speed at 6-7 M.P.H., loosen hand throttle lockwire 
screw, pull button ¼" out from instrument panel, 
position hand throttle lever so that no clearance 
exists between lever and throttle cross shaft, tight
en locks. crew. Tum throttle stopscrew in 2 turns 
(with throttle stopscrew on high point of cam or 
'cold' position>, disconnect battery cable at starting 
motor, to prevent cranking, fully depress starter 
pedal, adjust throttle cracking pin so that all clear
ance between cross shaft lever and accelerator pedal 
lever Js taken up. Connect starting motor cable and 
reset engine ldle speed. 

Automatic Cboke:-Carter Cllmatlc Control. 
For complete data, refer ta Carburetion E:quip. lnde;c. 
Setting-Coll housing 1 Point Rich (All 1938, Late 
1939), 2 Points Rich (Early 1939). 

CARB. EQUIPMENT 
Air Cleaner: AC oil-wetted type 1528150 (or 1528128) 

with crankcase inlet ventilator 498991 ('38) 502783 
('39). Oil bath optl. type 1528304 ('38), 1528944 ('39). 
with crankcase inlet ventilator 499327. 

Fuel Pump: AC type AH standard #1523109 ('38), 
#1523844 ('39). Optl. comb. fuel-and-vacuum pump 
~e Af, #1523110 ('38), #1523825 ('39). 
lor complete data, re/er to Cprburetion Equip. Index. 

Gasoline Gauge: AC Electric type. 
Dash Unit: #1515343 ('38), #1515362 ('39). 
Tank Unit: #1515470 ('38), #1515481 ('39). 
For complete data, re/er to Carburefion Equip. lnde.s. 

BATTERY 
Deleo Type ISE-1. 8 volt, 15 plate, 100 Amp. hour. 
Starting Cal)acity-115 amperes for 20 minutes. 
Zero Capacity-300 amperes for 3.3 minutes. Flve 
second voltage-4.25 volts. 
Grounded Tenninal"--Negatlve (-) to engine. 
Dimensions-Length 19 6/16". Width 4". Height 9". 
Location-Under engine hood on left side. 

Police Battery:-Detco Type 19E-1. 6 volt, 19 plate, 
125 A.H. capacity (20 hr. rate). End-to-end type. 
Starting Capacity-Urn amperes for 20 m.lnutes. 
Grounded Ter. & Location-Same as 15E-l above. 

1939 MODELS CONTINUED ON NEXT PAGE 
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ENGINE 
CONTINUED FROM PRECEDING PAGE 

CRANKSBAFT:-4 bearing type with Integral counter
weights. Balancer mounted on forward end. 
See Pontiac Shop Note5 for Balancer Remor,al and Rear 
Main Bearing Oil Seal Renewal. 
Journal Diameters (1938)-#1, 2.3732-2.3743"; #2, 
2.4044-2.4054"; #3, 2.4669-2.4679"; #4, 2.4982-2.4992". 
Journal Diameters (1939)-#1, 2.4982-2.4992"; #2, 
2.5294-2.5304"; #3, 2.5919-2.5929"; #4, 2.6232-2.6242". 
Bearing Type-Interchangeable steel-backed 1 bab
bit-llned type. Furnished Std. & .001" undersize. 
Clearance-.001-.003". 

Bearing Adjustment:-None {no shims). Replace 
bearings. Do not file caps. See Pontiac Shop Note,. 

End Thrust: At #3 bearing. Endplay-.003-.008". 
CAMSBAFT:-4 bearing. Non-adjustable chain drive. 

See Pontiac Shop Notu for Ca11Uhaft Removal and 
Cam&haft Bearing Finished Sizes. 
Journal Dlameters-#1, 2"; #2, 1 31/32"; #3, 
115/16"; #4, 1 29/32". 
Bearing Type-Removable steel-backed, babbltt
lined type. Clearance-.0015·.0025". 

End Thmst:-Taken by steel thrust plate assembled 
behind camshaft sprocket. Endplay-.002 •. 005". 

Ti~g Chain:-Morse. Width 1" (¾" nominal). Pitch 
%". Length 56 links or 21". See Pontiac Shop Notes 
for Timing Chain Cover Oil Seal 6queak correction, 

Camshaft . Setting:-Sprockets are marked. Mesh 
chain with '0' marks on sprockets adjacent and 1n 
line with straightedge across shaft centers. 

VALVES:- Bead Diameter Stem Dia.meter Length 
Intake ···-······1 19/32" ............... 310-.311 " .. ·-·······5.718" 
Exhaust .......... 1 15/32".= .. -··-··310-.311" ............ 5.718" 

Seat Angle Lift Stem Clearance 
Intake ···-····30• ... ___ ... 19/64" .............. Free tit to .0006" 
Exhaust ...... 45" .............. 19/64" .............. Free flt to .0006" 

Valve Guides:-Removable, tapered guides {.001" 
taper to the inch, with greatest clearance at top). 
IMPORTANT-Measure clearance at bottom end. 
Valve should just fall through guide of own weight 
when started in guide. NOTE-Guides should be 
cleaned with wire brush or taper reamer Tool 
P .R.131 (also used for reaming replacement guides). 

Valve Springs:-Intake and exhaust springs identical. 
Install with two closed coils at top and dampener on 
top of each spring. New dampeners 13hould be used 
whenever removed. Spring Free Length-2 9/16". 

Spring Pressure Spring Length 
Valve Closed ······-·······54½ lbs ..................... 1 29/32" 
Valve Open .................. 96 lbs ..................... 1 19/32" 

Valve Lifters:-Single piece, cast-iron, cylindrical 
type. Furn.ished .005" oversize. Use pllot reamer 
J-706-P when Installing oversize lifter. 
Clearance-Free fit. Lifter should just be tree 
enough to move freely with finger touch. 

VALVE TIMING 
Tappet Clearance:-.011-.013" al:I valves (hot and 

running). Use .011" and .013" feelers as 'go' and 'no 
go' gauges. NOTE-Car manufacturer recommends 
. 013" exhaust clearance for high speed driving. 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 5° BTDC. Close 39° ALDO. 
Exhaust Valves-Open 45° BLDC. Close 5• ATDC. 
To Check Timing-Set tappet clearance #6 intake 
valve at .0125". T,his valve should open with piston 
5° or .0096~ before top dead center with first straight 
Une of flywheel mark '/ION.ONE/' slightly past 
indicator 1n left front face of fiywheel housing 
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LUBRICATION 
LUBRICATION:--Gear type pump (right of engine). 

See Pontiac Shop Notes for Oil Pump data and irrstall• 
ation of 1941 type Pontiac (built-in) Oil Cleaner, 

Nol"!llal Oil Pressure:--35-45 lbs. with warm oll. 
Oil Pressure Regulator-In pump. Non-adjustable. 

Crankcase Capacity:-6 quarts {refill). 

COOLING 
COOLING SYSTEM: Capacity 16 qts. ('38), 17 qts. {'39). 

See Pontiac Shop Note, for Radiator Core Removal. 
Water Pump:-Packless, sealed ball-bearing shaft. 

See Water Pump Section for complete data. 
Removal-Remove fan belt, pump mounting bolts 
and lower hose. Lift off pump and fan assembly. 

The~ostat:-Harrison. In cylinder head outlet. 
Setting-Closed 140° F. Start 145°. Fully open 172°. 

Temperature Gauge ('39): AC Electric type. Part No. 
1510771 (Dash Unit), 1510772 (Engine. Unit). 
See Miscellaneous Section for complete data. 

CLUTCH 
1~38-0wn Make. Long l0CF-CS driven member. 
Smgle plate, dry disc type. 
See Clutch Section for complete data. 
Facings-Woven Joined type, 2 required, I.D. 6" 
O.D. 10", thickness 1/s". ' 
1939-lnland. 'Diaphragm• type. Long 9CF-CS driv
en member. Single plate, dry disc type. 
See Clutch Section /or complete data. 
Facings-Moulded type, 2 required, Inside Diam. 
53/4". Outside Diam. 9". Thickness .125". 
NOTE-Install plain facing toward flywheel facing 
with cushioned segments on pressure plate side 

Pedal Adjustment: Clearance between underside of 
felt retainer and pedal½" ('38), lH ('39). Adjust by 
loosening lockscrew and turning adjusting screw. 
Free movement of pedal 1''±¼" {'38), 1"±1/s" ('39). 
Adjustment on clutch fork connecting rod. 

Removal:-Remove transmission (see below) take off 
bottom housing cover, unlock pedal pull-back 
spring, remove fork ball support, fork and throwout 
bearing. Remove cover screws (turn screws out a 
few turns at a time until tension relieved). Move 
clutch away from flywheel at bottom and remove. 

TRANSMISSION 
TRANSMISSION:-Own. All hellcal gears, constant

mesh, synchro-mesh (second & high), slldlng gear 
(low & reverse) with remote shift control. 
See T~a"!lmission Section /or complete data. 

Transm1Ss10n Control:-Pontiac 'Safety Shift' type. 
Optl. on 1938. See Transmission Section for data, 

Removal ('38) : Remove floor center panel, front seat 
assembly, and speedometer cable. (On cars with 
Safety Shift Gear Control disconnect control cable 
from selector plate hook and transmission ease 
withdraw cable and disconnect outer lever from 
cover shift shaft). Disconnect rea.r U-joint remove 
shaft housing to transmission eapscrews, rear en -
glne support bolts, jack up rear of engine to have 
drain plug clear crossmember, remove fastening 
bolts. Pull unit straight back (use support at rear 
to keep 1n alignment) freeing clutch shaft then up 
and forward at front, removing transmission with 
coupling from propellor shaft. Lift assembly out 

Removal ('39) : Remove mat, floor center panel and 
front seat assembly. Disconnect speedometer cable 
and selector control cable at transmission. Re.move 

selector shaft outer lever (on left side). Remove 
propeller shaft by disconnecting rear U-jolnt and 
pulling to rear to disengage U-joint front yoke from 
transmission main shaft. Support transmission at 
rear and remove transmission mounting capscrews 
Pull unit straight back freeing main drive gear; 
up and forward at front, and lift out 

UNIVERSALS 
UNIVERSAL JOINTS:-Mechanics-Model 2C. Roller 

bearing. 2 used. See Universals Section for data. 

REAR AXLE 
REAR AXLE:-Own. Semi-floating. hypold gear type 

with Hotchkiss drive. See Uear A~le Section for da1a. 
Ratios- Std. Mountain Plains 
1938 .................. 4.375-1 ................ 4.625-l ................ 4.125·1 
39·25 ........... -... 4.1-1................ 4.3-1... ........ -..... 3.9-1 
39-26 ··············· 4.3-1 ................ 4.55-1................ 4.1-1 
Backlash-Not less than .003". Limits .003·.012". 

Removal:-Dlsconnect rear universal and wire trun
nions (do not disengage spline joint at front end of 
shaft), remove axle shafts (below), remove carrier 
flange capscrews, pull carrier assembly out. 

Axle Shaft Removal: - Hoist rear of car, remove 
wheel, brake drum, 4 backing plate mounting bolt 
nuts and loosen beal'.ing retainer (do not allow 
backing plate to shift to damage brake line). Pull 
shaft (Puller J -942) taking care not to drag shaft 
on oll seal. Wheel Bearing Adjustment-None. 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Delco Hydraulic types as follows: 

1938 1939 '39 Exp. 
Front .................... 1947-A,B ........ 1947-C,D ........ 1947-C,D 
Rear ...................... P-1173-U .......... 1116-V .......... 1754-A,B 
Double acting Front {and Rear on Export), Direct 
acting Rear. NOTE-3 different valve calibrations 
(front and rear) used during 1939 production. 

FRONT SUSPENSION 
Front Suspension:-Independent, linked paratielo

gram type with coil springs. 
See Front Suapension Section for complete data. 
Kingpin Inclination-4½-5°. 
Caster Neg¾" to Neg.1¼ 0 ('38). o• to Neg 3/4° ('39). 
Camber-Neg. ½ 0 to pos. 1°. ½ turn max. adj'mt. 
Toe I~-0-1/16". Adjust tie rod for each wheel. 
Steenng Geometl"y-Inner wh'l22½·23½• .Outer 20•. 

STEERING GEAR 
Steering Gear: Saginaw Worm-and•Roller with cen

ter steer!ng ('38), idler on right frame rail ( '39 J. 
See Steering Gear Section for complete data. 

BRAKES 
BRAKES:-Service-Bendix hydraulic, duo-servo, sin

gle anchor. Hand lever applles rear wheel brakes. 
IMPORTANT-Eccentric adjustment on 1938 only . 
See Brake' Section for complete data, 
Drum-12" ('38), 11" ('39). Chrome nickel Iron. 
Wheel Cylind.er Bore--Front wheel l". Rear 15/16". 
Lining-D-R Multibestos (primary), L-8 Multibes
tos (secondary). Width 13/4". Thickness 3/16". 
Length per wheel 23 1/16" ('38), 21 5/16" ('39). 
Clearance (1938) .010" at heel and toe of each shoe. 
(1939) .015" at both ends of secondary shoe. 

Hand Brake :-See Service Brakes above. 
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tacturer recommends use of T1ming Light (BM-494) 
or Synchroscope (HM0-161). 
To Set Timing (using Timing Llgbt)-Connect tun
ing llght between distributor terminal and ground, 
turn on lgnltion. With #1 piston on compression, 
turn engine over until piston la 6° or .0128" -before 
top dead center, stop when first line of ignition 
mark '/ION.ONE/' llnes up with pointer in Inspec
tion hole in left front face of flywheel housing. 
Loosen Oaselector screw, center scale on crankcase 
mark, tighten screw, loosen distributor clamp bolt, 
rotate distributor until tuning lamp llgbts (contacts 
opening) , tighten clamp bolt. See Oaselector Setting 
To Set Tllnlng (using Syncbroscope)-Connect syn
chroscope in # 1 spark plug lead. Fill in first llne of 
flywheel mark '/ION.ONE/' with white chalk or 
paint. Direct llght on flywheel through Inspection 
hole 1n left front face of flywheel housing. Idle en
gine at 376 R.P.M. or 7 M.P .R., adjust distributor 

(a., directed for Timing Light above) untll wblte 
line coincides with pointer on bousing. 
Gasclector Setting-Should be set to provide best 
performance without spark knock or ping for par
ticular operatlng conditions o.nd octane ratl.r,lg of 
fuel used. To adjust, loosen screw, move pointer 
clockwise to advance or counter-clockwl.ae to retard 
spark 

CARBURETOR 
193S--Carter Type W1 Vacumeter, Model 400-S. 1 ¼" 
single barrel downdraft type with Carter Climatic 
Control. Casting No. 343 on flange. 
For complete data, refer to Carburetor lnde%, 
1939-Carter Type WA-1, Model 43Z-S. 1¼,. single 
barrel downdraft type with Carter Climatic Control. 
Casting No. 245 on tla.nge. 
For complete data, refer to Carburel-Or lnde:t. 
Idle Adjustment-Engine must be warm with aut.o
matlc choke and fast idle inoperative. Car manu-
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facturer recommends use of Vacuum Gauge. Set 
throttle stopscrew to Idle engine at 7 MP .H., adjust 
Idle adjusting screw to give steady gauge reading 
of 18-20". To adjust without gauge1 set throttle 
stopserew as above, turn idle adjusi;ing screw in 
until engine begins to mlss, then turn screw out 
until englne begins to roll, finally tum screw 1n 
slowly until engine fires smoothly. Final settlng 
½-1 ·turn open (400-S), ½-1½ turns open (432-S) of 
screw from inner seated position. Reset idle speed. 
Accelerating Pump Setting-Pump lever under dust 
cover at top of carburetor has three holes for pump 
link engagement. Change for seasonal requirements 
Lower Hole (medium stroke)-Normal setting. 
Inner Hole (minimum stroke)-Extremely hot tem
peratures high altitudes or hi-test fuels. 
Upper Hoie (max. stroke)-Extremely cold temper
atures. 

F~t Idle (1938): Fast idle cam linked to the choke 
mechanism which acts as throttle lever stop. Should 
not require adjustment. See Carter Cam Type Fast 
Idle in' Carburetion Equipment Section. 
For complete data, re/er to Carburction Equip. lnd=. 

Fast Idle (1939): Integral type built-in carburetor. 
For complete data, refer to Carburction Equip. lnde:r. 
Setting-With throttle lever stopscrew seated 
against (not on) first step of ta.st idle cam clear
ance between lower edge of choke valve and a1r 
horn should be%" (gauge Tl08-85). 

Accelerator Linkage Setting ('38): Adjust rod con
necting bell cranks on side of manifold so that ac
celerator pedal just touches noor board with carbu
retor throttle valve wide open. Release accelerator 
pedal and with throttle valve in closed position 
(fast idle inoperative), set adjusting screw in lever 
at forward end of this connectlng rod so that clear
ance between this lever and lever which opero.tes 
carburetor throttle valve rod is 5/32-3/16", secure 
locknut. Dlsconect vacuum switch operating rod at 
switch lever, turn switch lever so that polnter lines 
up with line on switch body, adjust length of rod 
by turning trunnion on rod until rod can be con
nected to switch lever without disturbing position 
of lever. See that hand throttle is fully closed 
loosen set screw 1n throttle cable trunnion (at 
lower end of cable), adjust cable length so that 
clearance between lever at forward end of hand 
throttle operating rod and carburetor throttle valve 
rod lever is 1/16" minimum. Check setting. 

Accelerator Linkage Setting ('39): Must be main
tained to provide correct 'Throttle cracklng' action 
for starting. To adju-st, set carburetor idle speed 
at 6-7 M.P.H., loosen hand throttle lockwlre screw, 
pull button¾" out from instrument panel, position 
hand throttle lever so that no clearance exists be
tween lever and throttle cross shaft, tighten lock
screw. Turn throttle stopscrew in 2 turns (with 
throttle stopscrew on high point of cam or 'cold' 
posltlon),dlsconnect battery cable at starting motor 
to prevent cranking, fully depress starting pedal, 
adjust throttle cracking pln so that all clearance 
b~tween cross shaft lever and accelerator pedal 
lever is taken up. Connect start.Ing motor cable and 
reset engine idle speed. 

Automatic Choke:-Carter Climatic Control. 
For complete data, refer to Carburetion Equip. Inde;ic. 
Setting-Coll housing l Point Rich (All 1938, Late 
1939), 2Polnt.s Rieb (Early 1939). 

CONTINUED ON NEXT PAGE 



En gine-Mecha nica I 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

1938 Piston Rings 
Ring Width End Gap Side Clearance 

Compression .1235-.1240" ... 007-.017" ..... 0015•.003" 
Oil Control... .... 1860·.1865" ... 007-.017" ..... 001-.0025" 

1939 Piston Rings 
Compression .0930·.0935" ... 009-.014" ........ 0015•.003" 
Oil Control ..... 1860-.1865" ... 007 •.0l 7".··-···001·.0025" 

Replacement Rings:-.005", .010", .020", .030" oversize. 
PISTON PIN:-Diameter-15/16". Length-2%" 

Pin locked in one boss. Free end slotted. • 
Pin Fit in Piston-See Pontiac Shop Nore.. 
Pin Fit in Rod Bushing-.0003-.0005". 

Replacement Pms:-.001" (red & brown), .003" (red), 
.005" (blue) oversize. Painted on ends. 

Fitting Pins:-See Pontiac Shop Notea. 
CONNECTING ROD:-Length 7 9/16". Weight 29% ozs. 

Piston Pin Bushing (Upper Bearing)-,Spllt bushed 
type. See Pontiac Sl1op Note, for complete data. 
Crankpin Journal Diameter-1.9987·1.9997". 
Lower Bearing-Removable steel•backed, babbltt
lined type. Furnished std. & .001" undersize. 
Clearance-.0005•.0015". Sideplay-.005•.010" 
Bearing Adjustmeot:-None (no shims). See ·Pontiac 
Shop Note, for Fiuin• and lmtallinll Bearing,. 

CRANKSHAFT:-5 bearing with integral count'weights. 
.See Pontiac Shop Notea for IJalaricer Removal. 
Journal Diameters-#! 2.3732·2.3742"; #2, 2.4044• 
2.4054"; #3, 2.4357-2.4367"; #4, 2.4669·2.4679''; #5, 
2.4982•2.4992". 
Bearing Type-Interchangeable steel-backed bab• 
bit•lined type. Furnished Std. & .001" underslze 
Clearance-.001 ·.003". • 

Bearin.r Adjustment:-None (no shims). Replace 
bearmgs. Do not file caps. See. Pontiac Shop Note,. 

End Thrust:-Rear center (#4) bearing. 
Endptay-.003·.008"'. 

CAMSHAFT:-5 bearing. Non.adjustable chain drive 
See Pontiac Slaop Note, for Camshaft Removal, Bearing 
finished sisu and Replacement Camshaft Sprocket data. 
Journal Diameters-#1, 2"; #2, 1 31/32"· #3 
115/!6"; #4, 129/32"; #5, 13/e". ' ' 
Beanng Type-Removable steel-backed, babbitt
lined type. Clearance-.0015•.0025". 

End Thrust:-Thrust plate behlnd camaha.tt sprocket. 
Endplay-.002·.005"'. 

Timing Chain:-1'{orse. Width l" (¾"' nominal). Pitch 
%". Length 56 llnks or 21". 
Su Pontiac Sliop Note, for Timing Ch11in Co»er Oil Seal 
squeak correction data. 

Cam.shalt Setting:-Sprockets are :marked. Mesh 
chain with '0' marka on sprockets adjacent and 1n 
line with a straightedge across sha.U centers. 

VALVES:- Bead Diameter Stem Diameter Length 
Intake ·----1 15/32"···-··-·-·310-.311".---·5.53"' 
Exhaust --.1 11/32" -·-··-··-·.310-.311".--.1i·53" 

Seat Angle Lift Stem Clearance 
Intake ···---.S0•--.19/64"' ___ J'ree flt to .0006" 
Exhaust -·-·45• --- .. 19/64" .. __ __Free tit to .0006" 

Valve Guides:-Removable, tapered guides (.001" 
taper to the inch, with greatest clearance at top). 
IMPORTANT-Measure clearance at bottom end. 
Valve should just fall through guide o! own weight 
when started in guide. NOTE-Guides should be 
cleaned with wire brush or taper reamer Tool 
P.R. 131. Replacement guides straight cut, ream to 
fit valve after installing with reamer P.R. 131 

Valve Springs:-Intake and exhaust springs Identical. 
Install with two closed coils at top and dampener on 
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top of each spring. New dampeners should be used 
whenever removed Spring Free Length-2 9/16". 

Spring Pressure Spring Length 
Valve Closed ···-··········54½ lbs-······-·········1 29/32" 
Valve Open .................. 96 lbs_ ................... l 19/32" 

Valve Lifters:-Cast•iron, barrel type. Furnished .005" 
oversize. Use pilot reamer J.551 when installing 
oversize lifter to insure alignment of lifter hole and 
valve stem. 
Clearance-Free fit. Llfter should move freely with 
finger touch. 

VALVE TIMING 
Tappet Clearance:-.011·.013" all valves (hot and 

running). Use .011" and .013" feelers as 'go' and 'no 
go' gauges. NOTE-Car manufacturer recommends 
.013" exhaust clearance !or high speed driving. 

Valve Timing:-See Cam.shaft Setting. 
Intake Valves-Open 5• BTDC. Close 39• ALDC. 
Exha.ast Valves-Open 45° BLDC. Close 5• ATDC. 
To Check Ti.ming-Set tappet clearance #8 intake 
valve at .0125". This valve should open with piston 
5° or .0089" before top dead center with first straight 
line of flywheel mark '/ION.ONE/' slightly past 
pointer in left front face of flywheel housing. 

LUBRICATION 
LUBRICATION:-Pressure type (pump on right side of 

engine}. See Pontiac Sh.op Notu for Oil Pump data. 
Normal Oil Prcssure:-35•45 lbs. with warm oil. 

Oil Pressure Regulator-On pump. Not adjustable. 
Crankcase Capacity:-7 quarts (refill). 

COOLING 
COOLING SYSTEM:-Capacity-19 quarts. 

See Pontiac Shop Note• /or Radiator Core Remo.,al. 
Water Pu.mp:-Packless, sealed ball•bearing shaft. 

Removal-Remove tan belt, lower hose and pump 
mountlng bolts. Lift off pump and fan assembly. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Closed 140° F. Start 145°. Fully open 172•. 

Temperature Gauge ('39) : AC Electric type. Part No. 
1510771 (Dash Unit), 1510772 (Engine Unit). 

• See Mi,cellaneoiu Section /or complete data. 

CLUTCH 
1933-0wn Make. Long lOCF·CS driven member. 
Single plate, dry disc type. 
See Clute/, Section /or cornplete data. 
Facings-Woven Joined type, 2 required, I.D. 6H, 
OD. 10", thickness 1/s". 
1939-Inland. 'Diaphragm' type. Long 0¼CF·CS 
driven member. Single plate, i:tiy disc type. 
See Clutch Section for complete data. 
Facings-Moulded type, 2 required. Inside Diam. 
5¾H. Outside Diam. 9¼". Thickness .125"'. 
NOTE-Install plain facing toward flywheel 1 facing 
with cushioned segment.son pressure plate side. 

Pedal Adjustment: Clearance between underside of 
felt retainer and pedal½" ('38), 1" ('39). Adjust by 
loosening lockscrew and turning adjusting screw. 
Free movement of pedal l"±¼" ('38), 1"±1/a" ('39). 
Adjustment on clutch fork connecting rod. 

Removal :-Remove transmission (see Transmission 
Removal below}, take off bottom housing cover, 
unlock pedal pull•back spring, remove fork ball 
support, fork and throwout bearing. Loosen cover 
screws a little at a time to relleve tension, then take 
screws out. Move clutch assembly away from fly
wheel at bottom and lower aasembly out. 

TRANSMISSION 
TRANSI\USSION:-Own. All helical gears, constant

mesh, synchro•mesh (second & high), sliding gear 
(low & reverse) with remote shift control. 
See Trat1smissio11 SeC'lion /or complete data. 

Transmission Control:-Pontlac 'Safety Shift' type. 
Optl. on 1938. See Transmission Section /or dota. 

Removal: All data 1ame a, for the 1938·39 Pontiac Si:,,; 
(preceding car article), 

UNIVERSALS 
UNIVERSAL JOINTS :-Mechanics-Model 2C. Roller 

bearing. 2 used. See Ur,iversals Sectiun /or data. 

REAR AXLE 
REAR AXLE:-Own. Semi.floating, hypoid gear type 

with Hotchkiss drive. 
See Rear Axle Section /or complete data. 
Ratios- Std. Mountain Plairu 
1938 -··-···-··· 4.375·L·-·--·····4.625·1. ___ ..... 4.125•l 
1939 ................ 4.1·1 ... -··-··-··· 4..3·1.:.-·•-•·-·· 3.9•1 
Backlash-Not less than .003N. Llmlts .003·.012". 

Removal:-Disconnect rear universal and wire trun• 
nions (do not disengage spline joint at front end ot 
shaft), remove axle shafts (below), remove carrier 
flange capscrews, pull carrier assembly out. 

Axle Shaft Removal: - Hoist rear of car, remove 
wheel, brake drum, 4 backing plate. mounting bolt 
nuts and loosen bearing retainer (do not allow 
backing plate to shift to damage brake line). Pull 
shaft (Puller J •942) taking care not to drag shaft 
on oU seal. Wheel Bearing Adjustment-None. 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Delco Hydraullc types as follows: 

Front .................... 1947•A,B ........ 1947•C,D ........ 1947•C,D 
Rear ...................... P• ll 73• U .......... 1116· v ..... - ... 1754•A.B 
Double acting Front (and Rear on Export), Direet 
acting Rear. NOTE-3 different valve ·calibrations 
(front and rear) used during 1939 production. 

FRONT SUSPENSION 
Front Suspeosion:-1ndependent. linked parallelo• 

gram type with coil springs. 
See Front Su,pen,ion Section for compl.te data. 
Kingpin lnclination-4½•5°. 
Ca.ster Neg 3/4° to Neg. I¼• ('38). o• to Neg¾• ('39). 
Camber-Neg. ½ 0 to pos. 1°. ½ turn max. adj'mt. 
Toe Io-O•l/16". Adjust tie.rod for each wheel. 
Steering Geometry-Inner wb'l22½•23½•.outer 20•. 

STEERING GEAR 
Steering Gear: Saginaw Worm•and•Roller with cen

ter steering ('88) Idler on right frame rail ('39). 
See Steerin• Gear Section /or complete data. 

BRAKES 
BRAKES:-Service-BendJx hydraulic, duo•servo, sin• 

gle anchor. Hand lever applies rear wheel brakes. 
IMPORTANT-Eccentric adjustment on 1938 only. 
Sae Brake Section /or complete data. 
Drum-12" ('38), 11" ('39). Chrome nickel Iron. 
Wheel Cylinder Bore-Front wheel l". Rear 15/16". 
Lining-D•R Multibestos (primary), L·8 Multibes• 
tos (secondary). Width 13/4". Thickness 3/16". 
Length per wheel 23 1/16" ('38), 21 5/16" ('39). 
Clearance (1938) .010"' at heel and toe of each shoe. 
(1939) .015" at both ends o! secondary shoe. 

Hand Brake:-See Service Brakes above. 



lgnition-Carburetion-Elec:tric:al 

NOTE-The two straight lines of the ignltlon mark 
'/ION.ONE/' indicates allowable timing range of 4• 
on flywheel. Use first or 6° line in setting ignition. 
Car manufacturer recommends use of Timing Light 
(Tool HM-494) or Synchroscope (HMO-161). 

To Set Timing (using Timing Light)-Connect tim
ing light between distributor terminal and ground, 
turn on ignition. With #1 piston on compression, 
turn engine over until piston. 1s 6° or .0138" before 
top dead center, stop when first line of ignition 
mark '/ION.ONE/' lines up with pointer in inspec
tion hole in left front face of flywheel housing. 
Loosen Gaselector screw, center pointer on scale, 
tighten screw, loosen advance arm clamp bolt, ro
tate distributor until timing lamp lights (contacts 
opening), tighten clamp bolt. 

To Set Timing (using Syncbroscope)-Cllp one syn
chroscope lead to #1 spark plug cable, insert other 
lead in distributor cap terminal from which #1 
spark plug wire removed. Fill in. first line of fly. 
wheel mark '/ION.ONE/' with white chalk or paint. 
Direct synchroscope on flywheel through inspection 
hole in left front face of flywheel housing. Idle 
engine at 376 R.P.M. or 7 M.P .H., adjust distributor 
(as directed for Timing Light above) until white 
line coincides with po1nter on housing. 

Gaselector Setting-Should be set to provide best 
performance without spark knock or ping for par
ticular operating conditions and octane rating of 
fuel used. To adjust 1 loosen screw, move pointer 
clockwise to advance or counter•clockwise to retard 

CARBURETOR 
CARBURETION:-Carburetor-Carter Type WA-1, 

Model 463-S (first), 463-SP (later). l¼" downdraft 
type with Carter Climatic Control. 
For complete data, re/er lo Carburetor lnde%. 

Production Change-To correct eng!ne hesitating 
when starting 1n second ge.ar, a new pump plunger 
64•70S used on 463·SP. On 463·8, change pump link 
to lower hole in arm and plunger shaft. 

Idle Adjustment-With engine warm and running 
at slow idle speed (choke valve wide open, fast Idle 
inoperative), set throttle stopserew for 7 MPH idle 
speed. Adjust idle adjusting screw until engine fires 
smoothly <¾-1¼ turn& open-tum screw in tor 
leaner mixture). Readjust idle speed. 

Accele:ra1or Pum-p Setting-Pump arm and plunger 
under dust cover at top of carburetor have two 
holes for connector link engagement. Recommended 
settings as follows: 
Shon Strok&-Normal Setting (Inner Hole in Pump 
Arm, Upper Hole in Pump Plunger). 
Long Strok&-Ma.xlmum Setting (Outer Hole in 
Pump Arm, Lower Hole in Pump Plunger). 

NOTE-To correct hesitatin,: when ,tarting in second 
gear on 463-S (Earl,- '40) carburetor, ,et Aculerating 
Pump for Lon• Scroke. 
Float Level-7/16" from projection on cover ·.to top 
ot soldered seam at front end of .float with needie 
valve seated (invert to check). 

Fast Idle:-Integral type. built-in carburetor. 
For complete data, refer to Carburetion Equip. lnde:c. 
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Fast Idle Setting-Adjust by bending connecting 
link offset for %" choke valve opening with stop. 
screw againBt (not on) first step of fast idle cam. 

Accelerator Linkage Adjustment:-Mu.st be main• 
tained to provide correct 'Throttle cracking' action 
for starting. To adjust, after setting carburetor idle 
speed at 6-7 MPH, loosen hand throttle wire lock 
screw, pull button 1/a" out from instrument panel, 
position band throttle lever so that no clearance 
exists between lever and throttle cross shaft, tighten 
lock screw. Turn throttle stopscrew in 2 turns (with 
throttle stopscrew on high point of cam or 'cold' 
position), disconnect battery cable at starting motor 
to prevent cran1dng, fully depress starter pedal, 
adjust throttle cracker lever to take up all clearance 
on pin. Connect starting motor and reset idle speed. 

Automatic Choke :-Carter Climatic Control. 
l'or complete data, re/er to Carbu,retion Equip. lnde%. 
Choke Setting-Set coil housing 1 notch Rich. 

CARD. EQUIPMENT 
Air Cleaner:-AC #1523985 Oll•wetted type Std., 

#1528944 oil-bath type Optl. with Crankcase Vent 
Cleaner #502783 Std., #1529288 Optl. 

Fuel Pump:-AC Type AH #1523985 standard. Type 
AJ #1523986 fuel-and•vacuum pump optional. 
For complete data, refer to Carburetiori Equip. lnde:c. 

Gasoline Gauge:-AC Electric. #1515371 (dash unit), 
#1515481 (tank unit). 
For complete data, re/er to Carb11retion Equip. lnde:c. 

BATTERY 
BATTERY:-Delco Type 15E-l, 2. 6 volt, 15 plate, 100 

ampere hour capacity (20 hour rate). 
Starting Capacity-120 amperes for 20 minutes. 
Zero Capacity-300 amperes for 3.5 minutes. Five 
second voltage-4.25 volts. 
Grounded Terminal-Negative (-) grounded to 
lower left side of block. No separate engine ground. 
Dimensions-Length 19 5/16". Width 4''. Height 9". 
Location-Under engine hood on left side. 

Police Battery:-Delco Type 19E·L 6 volt, 19 plate, 
130 A.H. capacity (20 hr. rate). End-to.end type. 
All other date same as for 15E-1 above. 

STARTER 
STARTER:-Delco•Remy 1107022, 727-S (RHD). 

Armature No.-810601 (1107022), 823881 (727-S). 
Drive-Overrunning clutch (manual shift on 
1107022, solenoid pinion shift on 727-S). 
Cranking Engine-200 amperes at 5 volts. 
Rotation-Counter-clockwise at commutator end. 
Brosh Spring Tension-24-28 ounces ea.ch. 

Performance Data-1107022 
Torque R.P.M. Volts Amperes 

oft. lbs,-•·••-·················-···5000._._ .... _._s.o ..... _ .. _ ..... 65 
12 ft. lbs ...... - ................. Lock. .. ·---··-··S.37..._ .. _ ... 525 

Pcl"formance Data-727-S 
Torque R.P.M. Volts Amperes 

0 ft. lbs ........................... 5500 .............. 5.0..._ ........... 65 
15 " " ........................ Lock .............. 3.0 ................ 600 

Removal :-Mounted on left front face of flywheel 
housing, To remove take out mounting screws. 

Starting Switch (1107022) :-Delco.Remy Part #820052. 
Mounted on starter. Operated by starting pedal. 
For complete data, re/er to Electrical Equipment lridex. 

Starting Switch (727•8): Delco-Remy Solenoid. 1546 
operated by pushbutton switch 1996007. 
For complete data, re/er to Electrical Equipme11t Index·. 

GENERATOR 
GENERATOR:-Delco-Remy 1102665, Armature 1879002 

(Std.), 1106403 (City Police), 1105851 or 1105856 
(State Police). Two brush (shunt) types with volt• 
age and current regulation. Ventilated. 
Charging Rate Adjustment-No adjustment at gen• 
erator. Charging rate controlled by Voltage Regu• 
lator and maximum output by Current Regulator. 
Maximum Charging Rate-Standard: 32 amperes 
min. (hot), 8.0 volts, 2450 RPM, 25 MPH; Police: 34 
amperes Min. (hot), 8.0 volts, 1040 RPM., 19.0 MPH. 
with load or discharged battery (Current Regulator 
setting). Actual charging rate controlled by Voltage 
Regulator and dependent on battery condition. 

Performance Data Cold 
•Amperes Volts • R.P.M. 

1102665 .................. 30. ········· ....... 8.0 .. -.................. 1750 
1106403 ··················35 .. ___ .................... 8.0 ................... 1040 
1105851, 6 ......... - ..... 40 .......................... 8.0 .................... 1850 
•-Not maximum output-see Current Regulator. 
Rotation-Counter•clockwlse at commutator end. 
Brush Spring Tension-25 ounces each. 
Field Curre.nt-1.75•1.9 amperes (1102666), 1.77·2.0 
amperes ( 1106403), 1.62-1.82 amperes (1105851, 6) at 
6.0 volts. 

Removal:-Pivot mounted at left front of engine. To 
remove, take out clamp and pivot bolts. 

Belt Adjustment:-Loosen pivot and clamp bolts, 
move generator out or away from engine to take 
up stretch or slack in belt. Belt play should be l'" 
between pulleys when belt grasped with fingers. 

REGULATOR 
REGULATOR:-Delco•Remy Model 1118201 (1102665 

Gen.), 1118229 (1106403 Gen.), 1118237 (1105851 & 
1105856 Gens.). Single Core Type. Vibrating type 
voltage and current regulators in a single case. 
For complete data, refer to Electrical Eqi,ipment lnile"'. 

CAUTION-Check generator for grounded fields 
before changing regulator settings. If field coils 
defective, new field coil parts 1877893 and 1878427 
should be installed. Also checlt regulator terminals 
for clearance at dash. 

Cutout Relay 
Cuts In-6.2•6.7 volts (bet). 
Cuts Out-0•4.0 amperes discharge current. 
Con.tact Gap-.020" (same for both sets). 
Air Gap-.020" (with points just closed). 

Voltage Regulator 
Setting-7.2-7.4 volts hot (1118201), 7.0·7.2 volts hot 
( 1118229 & 1118237) at operating temperature. 

CONTINUED ON NEXT PAGE 



Mechanical 

before top dead center with first straight line of 
flywheel mark '/ION.ONE/' slightly pa.st indicator 
in left front face of flywheel housing. 

LUBRICATION 
UJBRICATION :-Pressure type (gear type pump on 

rlght"side. See Pontiac Shop Notes /or Oil Pump data, 
recommended Crankcase Y entilator Outlet Pipe Cleaner 
rell'tor,al (to improve crankcase r,entilation) and in• 
atallation of 1941 t1pe Poniiac (built-in) Oil Clean.er, 

Normal Oil Pressure:-35-40 lbs. above 40 MPH. 
Oil Pressure Regulator:-On pump. Opens at 40 lbs. 

Non-adjustab1e type. Crankcase Capacity:-6 qts. 

COOLING 
COOLING SYSTEM:-Capacity-17 quarts. 

See Pontiac Shop Notes for Radiator Core Remo1>al, 
Water Pump:-Packless, sealed ball-bearing sha.ft. 

See Water Pump Section for complete data, 
Removal-Remove fan belt, pump mounting bolts 
and lower hose. Lift off pump and fan assembly. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Closed 140°F. Starts 145°. Fully open 172• .. 

Temperature Gauge:-AC #1510916 (dash), #1510772 
( engine unit). Electric type. 
See Miscellaneous Section /or complete data. 

CLUTCH 
CLUTCB:-lnland. 'Diaphragm' type, single plate, <icy 

dlsc t_ype with Long 9CF-CS, l0CF-CS (Taxi) driven 
member. 
See Clutch Section for complete data. 
Faoings-Moulded (Arnmco), 2 used. Inside Dlam. 
53/4"', 6"' (Taxi). O.D. 9"', 10" {Taxi). Thickness .125"'.. 

►Clutch Pedal Rattle Correction-Caused by endplay 
in countersbaft lever as pedal depressed resulting 
from shrinkage of felt at each end •of shaft. Correct 
by installing extra felt No. 502229 on frame end of 
·shaft (CAUTION-leave original felts in place), and 
soak all felts in engine oil. 
IMPORT ANT-Oil felts regularly with engine oil. 
Replacement Clutch Pilot Bushing Installation
See Clutcli Notes in Pontiac Special Data. 

Pedal Adjustment:-Free travel %-l¼" (adjusting 
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nut on link at clutch fork). Pedal height above toe 
board (engaged) 51/8 " (SpecJall, 4¾" (Deluxe), stop 
screw at lower end or pedal arm. 

Removal:-Remove transmission (see below), take off 
bottom housing cover, unlock pedal pull-back 
spring, remove fork ball support, fork and throwout 
bearing. Remove cover screws evenly until tension 
relleved. Move clutch away from flywheel at bottom 
to remove disc, then lower .cover assembly out. 

TRANSMISSION 
TRANSMISSION :-Own. All helical gear, constant

mesh, synchro-mesh (second & high), sliding gear 
(low & reverse) with remote steering col. shift. 
See Trammission Section for complete data. 

Transmission Control:-Pontiac 'Safety-Shift' type. 
See Transmission Section for complete data. 

Removal:-Remove floor mat and center panel. D1:,
connect speedometer C!lb~e, ge9:rshift selector an_d 
control rods at transmission. Disconnect rear uni
versal (wire trunnions) and pull propeller shaft to 
rear to disengage U-joint front yoke from trans
mission main shaft at slip joint. Remove upper 
transmission mounting screws, install guide pins 
(J-851), remove lower screws, pull unit to rear to 
free main drive gear, then up and forward at front, 

UNIVERSALS 
UNIVERSAL JOINTS:-Meehanics 20. Roller bearing. 

See Unifler11ah Section /or complete data. 
NOTE-1 piece driveshaft used. Slip Joint formed 
at rear of transmission mainshaft ahead of front 
universal (front yoke of universal splined directly 
'to mainshaft-no front companion flange used). 

REAR AXLE 
REAR AXLE:-Own Make. Semi-floating, hypoid gear 

type with Hotchkiss drive. 
See Rear Axle Section /or complete data. 
Ratio--4.3-1 Std. (white), 4.55-1 Mount. (yellow), 
4.1-1 Plains (green), 3.9-1 Economy (red). NOTE
Color marked on end of right or left axle shaft. 
Baeklash-.003-.012" (new). 

Removal:--Dlsconned rear universal and wire trun
nions. (do not disengage spline joint at front end of 
shaft), :remove axle shafts (below), remove carrier 

flange capscrews, pull carrier assembly out. 
Axle Shaft Removal:-Hoist rear of car, remove 

wheel, brake drum, 4 backing plate mounting bolt 
nuts and loosen bearing retainer {do not allow 
backing plate to shift to damage brake line). Pull 
shaft (Puller J-942) taking care not to drag shaft 
on oil seal. Wheel Beari,ng Adjustment-None. 

SHOCK ABSORBERS 
SHOCK ABSORBERS:-DeJco. Front--1947-C,D. Rear-

1000-V (Domestic)i 1754-E,F {Export 25), 1754-A~B 
(Export 26). Doub e acting, hydraulic (1000-V di
rect acting-Rear Shocks Domestic cars). 

FRONT SUSPENSION 
Front Suspension :-Independent, linked parallelo

gram type with coil springs. 
See Front Su11pension Section-for complete data. 
Kingpin Inclination-4% 0 to 5¼ 0

• 

Caster-Negative 3/4°. Limits Neg. ½ 0 to Neg. 1°. 
Camber-Positive 3/4°. Limits 0° to % 0 positive. 
Toe In-0-1/16". Adjust tie rod tubes equally. 
Steering Geometry-Inner wh'l 23 • ± ½ 0 • Outer 20•. 

STEERING GEAR 
Stee-.ring Gear: Saginaw Worm-and-Roller type With 

steering idler arm on right frame rail. 
See Steering Gear Section for com.plete data. 

BRAKES 
B.RAKES :-Service. Bendix hydraulic, duo-servo, single 

anchor type without eccentric adjustment. Hand 
lever applies rear service brakes. 
See Brake Section. for com.plete data. 
Drums-Chrome nickel iron. Di.am.eter-11". 
Wh~el Cylinder B.ore-Front wbeel l". Rear 15/16". 
Lining-Moulded. Width 13/4". Thickness 3/16". 
Length 9 11/32" (Primary-D-R Multibestos), 11 
31 /32" (Secondary-L-8 Multibestos). 
Olearance-.015" at both ends of secondary shoe 
(with primary shoe forced out against drum). 
Braking Power-53% front wheels, 47% rear. 

Band Brake:-See Service Brakes above. 

MISC. MECHANICAL 
Power OpCl'a.ted Convertible Top: Vacuum Power type. 

See Miscellaneous Section for complete data. 



I gn ition-C a rbu retion-Electrica I 

Ga.11elector-Manual adjustment at cilstr1butor pro
vldlng 10• advance or retard from center '0' position. 
See Gaaelectol' Settlng following. 

Distributor Removal:-Mounted on left stde of en
gine. To remove, disconnect vacuum llne, take out 
hold-down screw 1n Gaselector o.nd llft out. 

IGNITION TIMING 
IGNITION TIMING:-Standard setting given below 

(regular fuel Std. hd., Ethyl fuel HC hd.). See Gas
elector following for final setting. 

Flywheel Degrees Piston Position 
All engines ······-···-···•···6· BTDC---·--····0128" BTDC. 
NOTE-The two straight lines of the ignition mark 
'/ION.ONE/' indicates allowable timing range of 4• 
on flywheel. Use first or 6° line in setting Ignition. 
Car manufacturer recommends use of Timing Light 
(Tool HM-494) or Synchroscope ·(HMO-161). 
To Set Timing (using Timing Light)-Connect tim
ing light between distributor terminal and ground, 
tum on lgnttton. With #1 piston on compression, 
tum engine over until piston is 6° or .0128" before 
top dead center, stop when first line of Ignition 
mark '/ION.ONE/' Uries up with pointer in fnspec
tion hole tn left front face of flywheel housing. 
Loosen Gaselector screw, center pointer on scale, 
tighten screw, loosen advance ann clamp bolt, ro
tate distributor until timing lamp lights (contacts 
opening), tighten clamp bolt. 

·To Set Timing (using Synchroscope)-CUp one syn
chroscope lead to #1 spark plug cable, insert other 
lead 1n distributor cap terminal from which # 1 
spark plug wire removed. Fill in first line of fly
wheel mark '/ION.ONE/' with white chalk or paint. 
Dlz:.ect synchroscope on flywheel through inspection 
hole 1n left front face of flywheel housing. Idle 
engine at 376 R.P.M. or '1 M.P.H., adjust distributor 
(as directed for Timing Light above) until white 
line coincides with pointer on housing. 
Gaselector Setting-Should be set to provide best 
performance without spark knock or ping for pat'
ticular operating condltlom and octane rating of 
fuel used. To adjust, loosen screw, move pointer 
clockwise to advance or counter-clockwise to retard 
spark. 

CARBURETOR 
DELUXE 8 MODEL 40-28 

CARBURETION (DELUXE) :-Caburetor-Carter Type 
WA-1, Model 462-8 (first), 462-SP (later). 1¼" 
downdraft type with Carter Climatic Control. 
Production Change-To correct engine hesitating 
when startlng In second gear, a new pump plunger 
64-'70S used on 462-SP. On 462-S, change pump link 
to lower hole In arm and plunger shaft to correct 
this condition. 
For complete data, refer lo C«rburetnr lnJe.:r, 
Idle Adjustment-With engine warm and running 
at slow Idle ®eed (choke valve wide open. fast idle 
Inoperative), set throttle stopscrew for '1 MPH Idle 
speed. Adjust Idle adjusting screw untll engine fires 
smoothly <3/4-1½ turns open-tum screw in for 
leaner mixture). Read.lust idle speed. 
Accelerator Pump Settl.ng-Pump arm and plunger 
under dust cover at top of carbu.ret,or have two 
hole,s !or connect.or link engagement. Recom
ni<inded ettln~ as follows: 
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Short Stroke--Normal Settlng (Inner Hole 1n Pump 
Arm, Upper Hole 1n Pump Plunger). 
Long Stroke--Maximwn Setting (Outer Hole ·ln 
Pump Arm, Lower Hole in Pump Plunger). 
NOTE-To correct huih1fin,r u,hen ,tartin« in •econJ 
gear on 46Z·S (Earl,- '40) C11rburetor1, sel Accelerating 
Pump /or Lon: Stroke. 

F1oat Level-'1 / 16" from. machined projection on 
cover to top of soldered seam on float (invert to 
check). 

Fast ldle:-Integral type, built-In carburetor. 
Far complete data, re/er to Carburetian Equip. lnde3', 

Fast Idle Setting-Adjust by bending connecting 
link offset for ¾" choke valve opening with stop
screw against (not on) first step of fast idle cam. 

Accelerator Linkage Adjustment:-Must be main
tained to provide correct 'Throttle cracking' action 
for starting. To adjust, set carburetor idle ®eed at 
6-7 MPH, loosen hand throttle wire lock screw. pull 
button ¼" out from Instrument panel, position 
hand throttle lever so that no clearance exists be
tween lever and throttle cross shaft, tighten lock
screw. Turn throttle stopscrew in 2 turns (with 
throttle stopscrew on high point of cam or 'cold' 
position), disconnect battery cable at starting mo
tor, to prevent cranking, fully depress starting 
pedal. adjust throttle cracking pin so that all clear
ance between pin and cross shaft lever ts taken up. 
Connect starting motor cable and reset idle i;peed. 

Automatic Choke:-Carter C11roatfc Control. 
For complete data, refer to Carburetion Equip. lndu, 
Setting-Set coll housing one notch rich. 

CARBURETOR 
TORPEDO 8 MODEL 40-29 

CARBURETION (TORPEDO) : - Carburetor - Carter 
Type WDO, Model 469-S (first), 469-SM (later). 
1 5/16" dual downdraft type with Carter Climatic 
Control. For data, refer to Carburetor lndu:. 

Production Change-New metering rods used on 
469-SM. For data, re/er to Carbu.reior lnde~. 
Idle Adjustment--With engine warm and running 
at slow idle speed (choke valve wide open, fast idle 
inoperative), set throttle stopscrew for 7 MPH idle 
speed. Adjust idle adjusting screw for each barrel 
(in succession) until engine fires smoothly (setting 
1/4-11/4 turns open-tum screw In for leaner mix
ture). Readjust idle speed. Car manufacturer rec
otmnends use of vacuum gauge for this adjustment. 
Accelerator Pump Setting-Not adjustable. 
Float Level-5/16" from top of float to gasket seat 
on cover with needle valve seated (invert to check). 

Fast Idle:-Integral type, built-in. carburetor. 
For complete data, refer to Carburetion Equip. lnd~~-
Fast Idle Setting-Adjust fast idle screw for .010" 
throttle opening with choke valve fully closed, 

Accelerator Linkage Adjustment:-Same as for De
luxe Eight. See instructions listed above. 

Automatic Cboke:-Carter Climatic Control. 
For complete data, refer ro Carburetinn Equ,ip. Ind~. 
Choke Setting-I½ Notches Rich (may be set 4 
notches rich to correct poor stiµting or leanness 

after starting) for first type thermostat marked 
'170-G-16S' on choke housing. Later type thermo
stat marked '170-.F-16S' Is set 2 Notches Rich. 

CARD. EQUIPMENT 
DELUXE 8 MODEL 40-28 

Air Cleaner:-AC #1528128 oil wettea type with 
crankcase ventila·tor #502783 standard. #1529478 
oil bath type with #499327 ventilator cleaner optl. 

Fuel Pump:-AC Type AH #1523985 standard. Type 
AJ #1523986 .!uel-and-vacuum pump optional. 
For complete data, refer to Carburetion Equip. lnde:c. 

Gasoline Gauge:-AC Electric. #1515371 (dash unit), 
#1515481 (tank untt). 
For complete data, refer l-0 Carburetion Equip. lndez, 

CARB. EQUIPMENT 
TORPEDO B MODEL 40•29 

Air Clea.ner:-AC #1529478 heavy duty oU bath type 
standard. 

Fuel Pump:-AC Type AJ #1537087 diaphragm type 
combination fuel-and-vacuum pump standard. 
For complete data, refer to Carburetion Equip. lnde3', 

Gasoline Gaoge:-AC Electric. #1515371 (da.sh unit), 
# 1515481 (tank unit). 
For complete data, refer to Carburetion Equip. lndm:. 

BATTERY 
BATTERY:...,Delco. Type lSE-1, !. 3 volt, 15 plate, 100 

ampere hour capacity (20 hour rate). 
Starting Capacity-120 a.mperes for 20 minutes. 
Zero Capacity-300 amperes :tor 3.5 minutes. Five 
second voltage--4.25 volts. 
Grounded Terminal-Negative (-} grounded to 
lower left side of block. No separate engine ground. 
Dimensions-Length 19 5/16". Width 4". Height 9". 
Location-Under engine hood on left side. 

Police Battery:-Delco Type 19E-1. 6 volt, 19 plate, 
130 A.H. capacity (20 hr. rate). End-to-end type. 
Starting Capacity-150 amperes for 20 m1nutes. 
Zero Capacity-300 amperes tor 5.3 tninutes. Five 
second voltage-4.55 volts. 
All other ciata same as for 15E-1 above. 

STARTER 
STARTER:-Delco-Rem.y 1107914. Armature 1867897. 

Drive-Overrunning clutch (manual pinion shift). 
Rotation-Counter-clockwise at commutator end. 
Cranking Engine-220-225 amperes at 5 volts. 
Brush Spring Tension-24-28 ounces. 

Performance Data 
Torque R.P.M Volts Amperes 

o ft. lbs. ···············-··· .... eooo .... _ ... s.o ... ___ .60 
15 " " -··----········· Lock.-·--···3-0 ____ 600 

Removal:-Flange mounted on left front face of fly
wheel housing. To remove, take out capscrews. 

Starting Switch:-Delco-Remy Part #820052. Mount
ed on starter. Operated by starting pedal. 
Fnr complete data, re/er lo Electrical Equipment Tnde;r. 

CONTINUED ON NEXT PAGE 
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ENGINE 
CONTINUED FROM PRECEDING PAGE 

..Journal Diameters-#1, 27j #2, 1 31/3Z,.; #3, 
115/16''; #4, 129/32"; #5. 17rs". 
Bearing Type-Steel-backed, babbitt-lJned. 
Clearancc--.0015-.0025". 

End Thrust:-Steel thrust plate behind camshaft 
sprocket. Replace if worn. Endplay-.002-.005". 

Timing Chain:-Morse No. 2660, Type 766-T. Width 
3/a". Pitch 3/s". Length 21" or 56 llnks. 

Camshaft Setting:-Sprockets marked. Mesh chain 
with sprockets turned so that '0' m.arks are adjacent 
and in line with a straightedge across shaft centers. 

VALVES:- Head Diameter Stem Diameter Length 
Intake .............. 115/32" ............. 310-.311" ............ 5.53'' 
Exhaust ......... l 11/32" ................. 310-.311" ............ 5.53" 

Seat Angle Lift Stem Clearance 
Intake .................. 30• ............ 19/64" ...... Free flt to .0006" 
Exhaust ................ 45° ............ 19/64 ........ Free fit to .0006" 

Valve Guides:-Removable; tapered guides (.001" 
taper to the inch with greatest clearance at top). 
IMPORTANT-Measure clearance at bottom end. 
Valve should just fall through guide of own weight 
when started in guide. NOTE-Guides should be 
cleaned with wire brush or taper reamer Tool P.R. 
131. Replacement guides straight cut, ream to fit 
valve stem after installing with reamer P.R. 131. 

Valve Springs :-Intake and exhaust springs identical. 
Install with two closed coils at top and dampener 
on top of each spring. Use new dampeners wh~n
ever removed from spring. Free Length 2 9/16". 

Spring Pressure Spring Length 
Valve Closed ...................... 56•63 lbs ............... 1 29/32" 
Valve Open ..................... 97•105 lbs ........ _ ..... 1 19/32" 

Valve Lifters:-Barrel type, cast-iron. Guides holes 
reamed in block. Lifters furnished .005" oversize 
(use special pilot reamer J•706·P when 1nstamni;; to 
obtain proper alignment). Clearance-Free fit. Lift
er should just move freely with finger touch. 

VALVE TIMING 
Tappet Clearanoe:-.011-.013" all valves (engine 

warm). Use .0ll" feeler as 'go' gauge, .013"as 'no go'. 
NOTE-Car manufacturer recommends .013" ex
haust clearance for sustained high speed drlvJng. 

Valve Timing:-See Camshaft Setting above. 
Intalte Valves-Open 5° BTDC. Close 39• ALDC. 
Exhaust Valves-Open 45° BLDC. Close 5• ATDC. 
Valve Timing Check-With .015" tappet clearance 
#8 intake valve should open with piston 5" or .0089" 
before top dead c_enter with first straight line of 
flywheel mark '/ION.ONE/' slightly past indicator 
in left front face of flywheel housing. 

LUBRICATION 
LUBRICATION:-Pressure type (gear type pump on 

right side. See Pontiac Sliop Notes for Oil Pu.mp data, 
recommended Crankca&e 1' entilator Outlet Pipe Cleaner 
removal (to improve cranki:a&e ventilation) and in• 
slallation of 1941 trpc Ponliac (built-in) Oil Cleaner. 

Normal Oil Pressure:-35-40 lbs. above 40 MPH. 
Oil Pressure Regulator:-On pump. Opens at 40 lbs. 

Non-adjustable type. Crankcase Capacity-6 qts. 
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COOLING 
COOLING SYSTEM:-Capacity-19 quarts. 

See Pontiac Shop Notes for lladiator Core Removal. 

Water Pump:-Packless, sealed ball-bearing shaft. 
See Water Pu.mp Section for compleie data. 

Removal-Remove fan belt, pump mounting bolts 
and lower ho.se. Lift off pump and fan assembly. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Closed 140°F. Starts 145°. Fully open 172•. 

Temperature Gauge:-AC #1510916 (dash), #1510772 
( engine unit). Electric type. 
See /lliscellaneous Section for complete data, 

CLUTCH 
CLUTCH:-Inland. 'Diaphragm' type, single plate, dry 

disc type with Long 9¼CF·CS driven member. 
See Clutch Section for complete data. 
Facings-Moulded (Ammco), 2 used. Inside Diam. 
5¾,.. Outside Diam. 9¼". Thickness .125". 

►Clutch Slipping Correction-Starting with en
gine number 8-217982 clutch cover spring tension 
has been increased from 1200 to 1400 lbs. to over• 
come clutch slippage a.nd consequent damage to 
facings due to regularly starting car in second gear 
with excessive throttle opening. Car manufacturer 
recommends that new style clutch cover and pres
sure plate (Part No. 753615) be installed whenever 
clutc.h damage found due to this condition. 

►Clutch Pedal Rattle Correction-Caused by endplay 
In countershaft lever as pedal depressed resulting 
from shrinkage of felt at each end of shaft. Correct 
by installing extra felt No. 502229 on frame end of 
shaft (CAUTION-leave original felts in place), and 
soak all felts in engine oil. 
IMPORTANT-Oil felts regularly with engine oil. 
Replacement Clutch Pilot Bushing Installation
See Clutch Notes in Pontiac Special Data. 

Pedal Adjustment:...:....Pedal free travel %-11/8 " (ad
justing nut and locknut on link at clutch fork>. 
Pedal height above toeboard (engaged) 43/4" (De
luxe), 5" (Torpedo). Adjusting screw on pedal. 

Removal:-Remove transmission (see below), take off 
bottom housing cover, unlock pedal pull-hack 
spring, remove fork ball support, fork and throwout 
bearing. Remove cover screws evenly until tension 
relieved. Move clutch away from flywheel at bottom 
to remove disc, then lower cover assembly out. 

TRANSMISSION 
TRANSMISSION:-Own. All helical gear, constant

mesh, synchro-mesh (second & high), sliding gear 
(low & reverse) with remote steer:!ng col. shift. 
See Transmission Section for complete data. 

Transmission Control:-Pontiac 'Safety-Shtlt' type, 
See Transmission Section for complete data, 

Removal:-Remove floor mat and center panel. Dis
connect speedometer cable, gearshift selector and 
control rods at transmission. Disconnect rear uni
versal (wire trunnions) and pull propeller shaft to 
rear to disengage U-joint front yoke from trans• 
mission main shaft at slip joint. Remove upper 
transmission mounting screws, install guide pins 
(J-851), remove lower screws, pull unit to rear to 
free main drive gear, then up and forward at tront, 

UNIVERSALS 
UNIVERSAL JOINTS:-Mecbanics ZC. Roller bearing. 

See Universals Section /or complete data . 
NOTE-1 piece drivesha!t used. Sllp joJnt :formed 
at rear of transmission a.head of front unive,sal. 

REAR AXLE 
REAR AXLE:-Own Make. Semi•fioatlng, hypoid gear 

type w:i.th Hotchkiss drive. 
See Rear Axle Section /or complete data. 
Ratio--4.3•1 Std. (white), 4.55-1 Mount. (yellow), 
4.1·1 Plains (green), 3.9-1 Economy (red). NOTE
Color marks on end of right or left axle shaft (Tor
pedo carries additional blue mark on end of shatt). 
Backlash-.003-.012" (new). 

Removal:-Disconnect rear universal and wire trun
nions (do not disengage spline Joint at front end of 
shaft), remove axle shafts (below), remove carrier 
flange capscrews, pull carrier assembly out. 

Axle Shaft Removal:-Hoist rear or car, remove 
wheel, brake drum, 4 backing plate mounting bolt 
nuts and loosen bearing retainer (do not allow 
backing plate to shift to damage brake line). Pull 
shaft (Puller J -942) taking care not to drag shatt 
on oil seal. Wheel Bearing Adjustment-None. 

SHOCK ABSORBERS 
SHOCK ABSORBERS:-Delco. Front-1947-C, D. Rear 

-1000-V (Domestic), 1754-A, B (Deluxe Export>. 
1754.·G, H (Torpedo Export). Double acting, hy
draulic (Model 1000-V 1s direct acting type). 

FRONT SUSPENSION 
Front Suspension :-Independent, linked f)arallelo

gram type with coil springs. 
See Front Suspension Section /or complete data. 
Kingpin lnclination-4% 0 to 5¼". 
Caster-Negative 3/4°. Limits Neg.½• to Neg. 1". 
Camber-Positive%•. Limits 0° to%" posltlve. 
Toe In-0-1/16". Adjust tie rod tubes equally. 
Steering Geometry-Inner wh'l 23• ± ½•. Outer 20". 

STEERING GEAR 
Steering Gear: Saginaw Worm-and-Roller type with 

steering idler arm on rlght frame raU. 
See S1eering Gear Section for complete data. 

BRAKES 
BRAKES :-Service, Bendix hydraulic, duo-servo, single 

anchor type without eccentric adjustment. Hand 
lever applies rear service brakes. 
See Brake Section /or complete data. 
Drums-Chrome nickel iron. Diameter-11". 
Wheel Cylinder Bore-Front wheel l". Rear 15/16~. 
Lining-Moulded. Width 13/4". Thickness 3/16 ... 
Length 9 11/32" (Primary-D-R Multibestos 40-28 
all wheels, 40-29 front wheels, 1236A Multibestos 
40·29 rear wheels). 11 . 31/32" (Secondary-L-8 
Multibestos 40-28, 2320K Hycoe 40-29). 
Clearance-.015" at both ends or secondary shoe 
(with primary shoe forced out against drum). 

Hand Brake :-See service Brakes above. 

MISC. MECHANICAL 
Power Operated Convertible Top: Vacuum Power type. 

See Miscellaneous Section for t'omplete data. 
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ma.rk '/ION.ONE/' indicate allowable timing range 
ot 4,• on flywheel. Use first (6") line for setting igni
tion (1econd line ui 2• before top .dead center mark). 
NOTE-Manufacturer recommends use ot HM-494 
Tlming Light or J-578 Synchrosoope tor Tlmtng. 
To Set Timing (With Timing Light)-Connect tim
ing llght between distributor terminal and ground, 
turn on ignition. With #1 piston on compression, 
turn engine over until piston 1s 6" or .0138" before 
top dead center with fil'st line ot ignition mark 
'/ION.ONE/' lined up with pointer in inspection 
hole in left front face of flywheel housing above 
starter. Loosen Gaselector screw, center pointer 
scale ('0' mark at reference line), tighten screw. 
Loosen advance arm clamp bolt, rotate distributor 
until timing lamp lights (contacts just opening), 
tighten clamp bolt. Check Gaselector setting. 
To Set Timing (With Synehroscope)-Connect syn
chroscope in series With #1 spark plug 1 fill in first 
line of ignition mark '/ION.ONE/' wkh chalk or 

whlte paint direct aynchoscope llght on flywheel 
(inspection hole on left side), idle engine at 6 MPH., 
adjust distributor as directed above. 
Gaselector Setting-Set for barely audible ping at 
20-30 MPH. on level road With wide open throttle to 
obtain best performance tor particular operating 
conditions and octane rating of fuel used. To adjust, 
loosen Gaselector arm screw, move arm clockwise 
(toward 'ADV' end of scale) to advance spark, 
counter-clockwise (to 'RET' end) to retard spark. 

CARBURETOR 
All 1941, Early 1942 (U.S.) 

Carter Type WA-1 Model 4:94.-S. 1¼" single barrel 
downdraft type With Carter Climatic Control. Cast
ing Number #348 on flange. 
For complete data, refer to Carburetor lnde,c. 

Late 1942 (U.S.), All 1942 Canadian 
Carter Type W-1 (Cast-iron), 1\olodel 545-S (U.S.), 
521-S (Canada). 1¼" single barrel downdraft type 
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With Carter Cllmatic Control. Casting Number #476 
(545-8), #461 (521-8) on flange. 
f'or complete ,lato, re/er to Carburetor Index. 
'4.2 Note-Accelerator cross shaft spacing washer 
(Part No. 502306) should be installed on left end of 
shaft on early car:s (if washer missing). to avoid 
any binding in accelerator linkage assembly. 
Idle Setting-Set throttle stopscrew !or 7-8 MPH or 
450-475 RPM (engine) hot or slow idle speed. Set 
idle adjusting screw :tor smooth idle with screw 
¾-1¾ (494-S), ½-1½ turns open (Others). Turn 
screw in for leaner mixture. Recheck idle speed. 
NOTE-Vacuum gauge method recommended (see 
reading above). 
Accelerator Pump Setting (494-S)-2 holes 1n Pump 
Arm and Pump Plunger. Set as follows: 
Short Stroke-Normal Setting (Inner Hole 1n Pump 
Arm, Upper Hole in Pump Plunger). 
Long Stroke-Maximum Setting (Outer .Hole in 
Pump Arm, Lower Hole in Pump Plunger). 
Accelerator PJimp Setting (545-S, 521-S)-3 holes in 
pump arm. Set as follows: 
Lowe.r Hole-Medium Stroke, Normal Setting. 
Inner Hole-Mlnimum Stroke, Summer Setting. 
Upper Hole-Maximum Stroke, Winter Setting. 
Float Level (521-S,545-S)-11/16" from top o:f float 
at free end to lower face of bowl cover. (494-S)-½" 
from top ot projection on underside of bowl cover 
to top of seam on free end of float (invert to check). 
Metering Rods & Jets-Re/er to Carburetor Index /or 
Carter Doicndra/t Carlmretor Jet Speci/ica_tion Table. 

Accelerator Linkage Adjustment:-Must be set to 
provide correct 'throttle cracking' action for start
ing. To adjust, after carburetor set for correct 7-8 
MPH. hot or slow idle speed, disconnect battery 
cable at starting motor (to prevent starter crank
ing engine), fully depress starting pedal, adjust 
adjusting screw on accelerator cross-shaft lug at 
idler lever so that clearance between throttle stop
screw and stop 1s .138" (use 9/64" drill rod as gauge) 
with carburetor fast idle cam in slow idle position. 
NOTE-For 1941 cars, this adjustment made by 
means ot eccentric throttle cracker pin on starter 
motor lever. 

Fast ldle:-Iniegral type (built-in carburetor). 
For complete data, refer to Carburetion f:q,.ip. Index. 
Setting (521-S, 545-S)-Hold choke valve wide open 
allow fast idle cam to drop free. Back off throttle 
stopscrew until throttle valve closed and screw just 
clears low step of fast idle cam. Hold throttle valve 
closed, release choke valve. Choke will move tast 
idle cam until stopscrew rests against second posi
tion ot cam. Bend offset portion of fast idle link 
(do not disturb cam) so choke valve opening Is¾".· 
(494-S)-Wlth fast idle cam in hot or slow idle posl
tlon, close choke valve until throttle stopscrew is 
against (not on) fil'st step of fast idle cnm, adjust 
by bending connector rod offset so that choke vnlve 
opening Ls¾" (check opening with gauge Tl09-85). 

Automatic Choke:-Carter Climatic Control. 
For complete data, re/er to Carburetion Equip. Index. 
Setting-Set coil housing 3 Notches Rich (all). 

CARB. EQUIPMENT 
Air Cleaner:-AC No. 1529871 oil-wetted type Std. 

#1542322 heavy duty oil-bath type optl. Use Re
placement Filter Element Assembly: Type #1 (for 
#1529871), ,#1542245 (tor 1542322). Copper gauze 
type cleaner installed on oil tiller and crankcase 
ventilator cap (also on ventilator outlet pipe on 
ca.r1 with hea.vy-duty oil-bath air cleaner). 

CONTINUED ON NEXT PAGE 
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and .001" undersize. Rod bolt nuts self-locking. 
Clearanee-.0005-.0015 .. (new). Endpla.y-.005-.010". 

Bearing Adjustment:-None (no shims). Re/er to 
Ponriac Shop Norea /or Connecting Rod Lower Bearing. 

Installing 'Rods: No offset ( can be installed either way). 
CRANKSHAFT:-4 bearing, Integral counterweights. 

Refer to Pontiac Shop Now /or Harmonic Balancer 
Remoa,al and Rear Main Bearing Oil Seal Renewal. 
Journal Diameters-#1, 2.4982-2.4992"; #2, 2.5294-
2.5304"; #3, 2.5919·2.5929"; #4, 2.6232-2.6242". 
Bearings-Thin type, steel-backed white bearing 
metal alloy. Upper and lower haives alike. Fur
nished Std. and .001" underslze. Clearance .001-.003". 

Bearing Adjustment:-None (no shims). Refer to 
Ponciac Shop Nore. for Bearing Remoa,al & FiHini, 

End Thrust:-At #3 bee.ring. Endplay-.003-.008". 
CAMSHAFT:-4 bearing. Non.adjustable chain drive. 

Refer to Pontiac Shop Notea for Camaha/t Removal, 
Bearing Sert1icing and Timing Coa,er Oil Seal data. 
Bearing DJameten-#1, 2"; #2, 1 31/32"; #3, 
115/16"; #4 1 29/32". 
Bearings-Steel-backed, babbitt-lined bushings .. 
Clearan<»-.0015-.0025"' {new). 

End Thrust:--Steel thrust plate behind camshaft 
sprocket. Replace if worn. Endplay-.002·.005". 

Tigi!rfg~~~;1~~>Wo~~J~~151f2 <f~l.9~1J.J!r~ 
Pitch%". Length 21" or 56 llnks. 

Camshaft; Setting:--Sprockets marked. Mesh chain 
with sprockets turned so that'0'marks are adjacent 
and In line with a straightedge across shaft cen-ters. 

VALVES:- Bead Dia.meter Stem Diameter Length 
Intake ··--119/32"---·310·.311" --·--5.718" 
Exhaust ____ l 15/32"'--···310-.311" -····-·5.718" 

Seat Angle Lift Stem Clearance 
Intake ---··-··-·30• ____ 19/64" .... Free fit to .0006"(!) 
Exhaust ___ .45• ....... 19/64" .... Free flt to .0006"(!) 
@Guides tapered (.0006" max. clearance at bottom). 

Valve Guides:-Removable, tapered guides (.00l"'taper 
to the inch With greatest clearance at top). 
IMPORTANT-Measure clearance at bottom end. 
Valve should Just fall through guide ot own weight 
when started in guide. NOTE-Guides should be 
cleaned with Tool KM0-122 valve guide cleaner 
(blade type). Service guides not tapered (1Ilstall and 
ream to·fit valve stems with Reamer P.R.131). 

Valve Springs:-Intake and exhaust springs identical. 
Install with two closed coils at top and dampener 
on top ot each spring. Use new dampeners when
ever removed from spring. Free Length-2 9/16". 

Spring Pressure Spring Length 
Valve Closed ---·56-63 lbs .129/32" 
Valve Open -·-··-··-·97-105 lbs_ .. _ ... _ ... _ .. l 19/32" 

Valve Lifters:-Barrel type, cast-Iron. Guide holes 
reamed 1n block. Litters furnished .005" oversize 
<use pilot reamer J-706-P when reaming holes to 
ma!ntain alignment). Cleara,nce-Free :fit. Lifter 
should Just move freely with finger touch. 

VALVE TIMING 
Tappet Clearance:-.011-.013" all valves (engine 

warm). Use .011" feeler as 'go• gauge, .013" as 'no go•. 
NOTE-Car manufacturer recommends .013" ex• 
haust clearance for sustained high speed driving. 

Valve Timing:--See Camshaft Setting above. 
Intake Valves-Open, 5° BTDC. Close 39• ALDC. 
Exhaust Valv~oen 45• BLDC. Close 5° ATDC. 
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Valve Timing Check-With .015" tappet clearance 
#1 intake valve should open with #1 piston 5" or 
. 0096" before top dead center with first straight 
line of flywhee mark '/ION.ONE/' slightly past 
inc:Ucator in left front face of flywheel housing. 
Reset tappet clearance .011-.013" (warm). 

LUBRICATION 
LUBRICATION:-Pressure (pump on rtght of engine). 

Ref er 'to Pontiac Shop Note, for Oil Pump Servicing 
and Crankco,e Oil Cleaner Sen1ic:ing data. 

Normal Oil Pressure:--35-45 lbs. with warm oil. 
Oil Pressure Regulator: New spring-loaded disc type 

in pump. Not adjustable. Opens at 40 lbs. 
Crankcase C-apacity:-5 qts. (refill), 6 qts. (dry). 

COOLING 
COOLING SYS.TEM:-Capacity-18 quarts. 

See Pontiac Shop Note, /or Radiator Core Removal. 
Pressure Valve-In tiller cap. Opens at S¾ lbs. 

Wate.r Pump:-Packless, sealed ball-bearing type. 
See Water Pump Section for complete data. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Starts to open 151" F. Fully open 173° F. 

Temperature Gauge: AC Electric. Nos. Dash Unit: 
1511053 ('41), 1511190 ('42). Engine Unit: 1510772. 
See Miscellaneou• Section /or complete data. 

CLUTCH 
CLUTCB:-Inland. 'Diaphragm' type, single plate, dry 

disc type, Driven Member Long 9CF·CS (l0CF-CS 
Taxi). See Clutch Section /or complete data, 
Facings-Moulded, two used. Inside Diam. 6" (all), 
Outside Diam. 9¼", 10" (Taxi). Thickness .125". 

Pf'.dal Adjustment:-Free travel %-11/a" (adjusting 
nut on link at clutch fork). Pedal height to lower 
face of pedal should be 4¾"(on 25), 5 3/16"(others). 
Adjust stopscrew at lower end of pedal arm. 

Removal:-Remove transmission (see below), take off 
housing bottom cover and control shaft inner 
bracket. Disconnect pedal pull-back spring. Remove 
fork ball support, fork, and throwout bearing. Paint 
mark cover and flywheel (align marks when reas
sembling to maintain balance). Remove cover bolts 
(loosen bolts evenly until tension relieved) . Move 
clutch to rear, take out clutch plate, remove cluteh. 

TRAN.SMI.SSION 
TRANSl\fiSSION:-Own Make. All hellcal gear tzye, 

constant-mesh, synchro-mesh (second & high), slid
ing gear (low & reverse) with remote type shift. 
See Transmission Section for complere dara. 

Transmission Control:-Pontiac 'Safety-Shift' type. 
►NOTE-Single shifter rod (replacing 2 rods and 

idler) used on late 41•24, 41-26 and for replacement. 
See Transmission Section /or complete data. 

Removal:-Disconnect speedometer cable, gearshift 
selector and control rods from transmission. Discon
nect rear universal (wire trunnion) and pull out 
propeller shaft. Remove upper transmission mount
ing screwsillnstall guide pins (J-851), remove lower 
screws,pu transmission to rear and loweroutotcar. 

UNIVERSALS 
UNIVERSAL JOINTS:-Mechanics 20 or 2CR. Roller 

bearing. Two used. NOTE-1 piece 4rtveshaft used. 
See Universals Section for complete dota. 

REAR AXLE 
REAR AXL.E:-Own Make. Semi-floating, hypold gear 

With Hotchkiss drive. Su Rear .4xle Section for data. 
Ratio-Standard: Model 25, t.1-1; Qt.hers, 4.3-1. 
Optional: Economy 3.9-1, Heavy Duty 4.55-1. Color 

marked on end of right axle shaft as follows: 
3,9 Red, 4.1 Green, 4.3 Whitef 4.55 Yellow. 
Backla.sb-.003•.012 1'(new),s ightlyover.012"(worn) . 

Removal:-Disconnect rear universal (wire trunnions, 
do not disengage spline jolnt at transmission), re
move axle shafts, carrier screws and carrier. 

AXie Shaft Removal:-Remove wheel, brake drum, 4 
backing plate bolt nuts, static collector, and loosen 
bearing l"etainer (do not move backing plate or 
brake line ma.y be damaged). Pull shaft with puller 
J:.942 (do not drag axle shaft on oil seal). 
Wheel Bearing Adjustment-None. 

SHOCK ABSORBERS 
SHOCK ABSORBERS:-Delco. FRONT-Model 1947-C 

(right), 1947-D (left). REAR-1024-V. Double acting 
type Front, Direct acting Rear. 

FRONT SUSPENSION 
Front Suspension:-Independent, linked parallelo

gram type with coil springs and center steering. 
See Front Suspension Section /or complete daia. 
Kingpin lnclination-5½-6°. 
Caster-Negative ¾ •. Limits Neg. ½ • to Neg. l O. 

Ca.mber-O• preferred. Limits Neg. ¼• to Pos. ¼•. 
Toe In-0-1/16". Adjust tie rod tubes equally. 
Steering Geometry-Inner wheel 23° ±½•.Outer io•. 

STEERING GEAR 
Steering Gear: Saginaw Worm•a·nd•Roller type With 

steering idler arm on right frame rail. 
See Steering Gear Section for complete d·ata. 

BRAKES 
1941 MODELS 

BRAKES:-Service. Bendix hydraulic, duo-servo, single 
anchor t:nie without eccentric .adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section for complete data, 
Wheel Cylinder Bore-Front wheel 1". Rear 15/16". 
Drums-Steel (nickel alloy iron liner) . Diameter 11". 
Lining-Moulded. Width 13/4". Thickness 3/16". 
Length 9 11/32" (Primary shoe-D-R Multibestos), 
11 31/32" {Secondary shoe-L-8 Multibestos). 
Clearance-.015" at both ends ot secondary shoe 
with primary shoe forced out agalnst drum. 
Braking Power-53% front Wheels, 47% rear. 

Hand Brake:--See Service Brakes above. 

BRAKES 
1942 MODELS 

BRAKES:-Service. Bendix hydraulic, duo-servo, sin~le 
anchor type with eccentric adjustment (not used 
In '41). Hand lever applies rear wheel service brakes. 
NOTE-Braking power Increased 3% on front wheels 
by use of wider lining and larger wheel cylinder. 
See Brake Section /or complete data. 
Wheel Cylinder Bore-Front 1 1/16". Rear 15/16". 
Drums-Pressed steel (alloy iron liner). Diam. 11". 
Lining-Moulded. Width 2" (front), 1¾" (rear>. 
Thickness 3/ 16". Length 911 /32" (primary), 11 31 /32" 
(secondary). 
Clearance-.010" at heel and toe ot each shoe. 
Braking Power-56% front wheels, 44% rear. 

Hand Brake:--See Service Brakes above. 

MISC. MECHANICAL 
Power Operated Conv, Top: (1941) Vacuum Power. 

(1942)-Electric type. 
See Miscellaneous Section for complete data. 



lgnition-Carburetion EIGHT, DELUXE 41-27, STREAMLINER 41-28, CUSTOM 41-29 (1941) 
EIGHT, TORPEDO 42-27, STREAMLINER 42-28 (1942) 1941-42 PONTIAC 783 

tum engine over until piston ts 6• or .0128" before 
top dead center with first 11ne of ignition mark 
'/ION.ONE/' lined up with pointer in inspection 
hole 1n left front face of fiywheel housing above 
starter. Loosen Gaselector screw, center pointer 
scale ('0' mark at reference 11ne), tighten screw. 
Loosen advance arm clamp bolt, rotate distributor 
until timing lamp llghra (contacra Just opening), 
tighten clamp bolt. Check Oaselector setting. 
To Set Timing (With Synchroscope)-Connect syn
chroscope in series with #1 spark \>lu&'r fill in first 
llne of ignition mark '/ION.ONE/ wn;h chalk or 
white paint direct synchoscope light on flywheel 
(inspection hole on left side), idle engine at 6 MPH., 
adjust distributor as directed above. 
Gaselector Setting-Set for barely audible ping at 
20-30 MPlL on level road with wide open throttle to 
obtain best performance for particular operating 
conditiorui and octane rating of fuel used. To adjust, 
loosen Oaselector arm screw, move arm clockwise 

(toward 'ADV' end of scale) to advance spark, 
counter-clockwise (toward 'RET' end of scale) ,to 
retard spark, tighten locking screw. 

CARBURETOR 
1941 Models 

Carter Type WDO, Model 469-SM. 1 ¼" dual, down
draft type with Carter Climatic Control. Casting 
No. 306 on flange. 
For complete data and recommended corrections for: 
(I) Huitation & Stumbling on Acceleration, (2) Throt• 
de Stickin-[J Correction, re/er to Carburetor lnde:,c for 
Carter WDO article. 

1942 Models 
Carter ~l'O WDO Models 540-S (Early), 5.S8-S 
(Later). 1¼" dual, downdraft type with Carter Cli
matic Control. Casting No. 306 on flange. 
For complete data, re/er to Carburetor Ind('%. 
'42 Note-Accelerator cross shaft spacing washer 
(Par~ ~o. 502306) should be tn.stalled on left end o! 
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shaft on early cars (if washer missing) to avoid any 
binding in accelerator assembly. 
Idle Adjustment-With engine warm so that choke 
valve wide open and fast idle inoperative, set throt
tle stopscrew for idle speed of 7-8 MPH (450-475 
RPM). Adjust idle adjusting screw so that engine 
fires smoothly (one screw for each barrel, adjust 
both screws alike). Final setting for ea.ch screw 
should be ¼-1 ¼ turns open from inner seated posi
~on (turn screws in for leaner mixture). Recheck 
ii:ile speed. NOTE-Vacuum gauge recommended for 
this adjustment {see Vacuum Reading above). 
Accelerating Pump Setting-Pump arm under dust 
cover (integral with air horn) has two holes for 
pump link engagement. Set as follows: 
Lower Hole (min. stroke)--Normal all-year setting. 
Upper Hole (maxJ-If greater charge required. 
NOTE-'41 469-SM carburetors not originally equip
ped with adjustable pump stroke. Replacement 
Pump Arm and Collar with adjustme_nt provision 
available. See Recommemled Correctio11 /or Hesitation 
and Stuml,liflg on Acceleration in Carter WDO Carbll• 
retor article in 1he Carb,iretor Section. 
Float Level-5/16" from top of float to machined 
surface of cover (remove gasket, invert to check). 
Metering Rods & Jets--Re/er to Carb,iretor Index for 
Carter Downdraft Carlmretor Jet Specification TalJle. 

Accelerator Linkage Adjustment:-Must be set to pro
vide eorrect 'throttle cracking' action for starting. 
To adjust, after carburetor set for correct 7-8 MPH 
hot or slow idle speed, disconnect battery cable at 
starting motor (to prevent starter cranking en
gine), fully depress starting pedal, adjust adjusting 
screw on accelerator cross-shaft lug at idler lever so 
that clearance between throttle stopscrew and stop 
is .115" (use flat steel stock .115" as gauge) with 
fast idle cam in hot or slow idle position. 
NOTE-For 1941 cars, this adjustment made by 
means of eccentric throttle cracker pin on starter 
motor lever. 

Fast ldle:-Integral type (built-in carburetor). 
For complete data, refer to Carburetion Equip. ln,Ie.-.:. 
Setting-With throttle stopscrew set for correct 7-8 
MPH hot or slow idle speed, hold choke valve tight
ly closed, turn fast idle adjusting screw in until 
clearance between throttle lever stopscrew and stop 
on carburetor casting is .032" (1941), .073" (1942). 
NOTE-This adjustment can also be made by hold
ing choke valve tightly closed and adjusting fast 
idle screw for .010" ('41), .026" ('42) throttle opening. 

Automatic Choke :--Carter Climatic Control. 
For complete data. re/er to Carburetion Equip. Index. 
Setting (469-SM)-11/z Notches Rich (may be set 4 
Notches Rich to correct poor starting or leanness 
after starting) for first type thermostat marked 
'170-O-16S' on choke housing. Later type thermo
stat marked '170-F-16S' ls set 2 Notches Rich. 
Setting (540-S, 548-S)-2 Notches Rich. 

CARB. EQUIPMENT 
Air Cleaner:-AC No. 1529473 oil-wetted type Std. 

#1529474 heavy duty oil-bath type Optl. Use Re
placement Filter Element Assembly: Type #3 (for 
#1529473), #1528691 (for 1529474). Copper gauze 
type cleaner installed in oil filler and crankcase 
ventilator cap (also on ventilator outlet pipe on 
cars with heavy duty oil-bath air cleaner). 
CAUTION-Filler cap must be installed with air 
opening in cap toward front of car and seam in llne 
with groove in tube (may cause excessive oil con
sumption 1f installed backwards). 

CONTINUED ON NEXT PAGE 
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ENGINE 
CONTINUED FROM PRECEDING PAGE 

Pin Fit in Rod Busbing-.0004-.0006" clearance. 
Replacement Pins:-.001" (red & brown), .003" (red), 

.005" (blue) oversize. Paint marked on end of pin. 
CONNECTING ROD:-Weigbt 1.98 lbs. Length 7 9/16". 

Piston Pin Bushing (Upper Bearing)-Split alumi
num bronze· bushings. See Poniiac Shop Note., for 1lata. 
Orankpin Journal Diameter-1.9987-1.9997". 
Lower Bearing-New thin type, interchangeable, 
steel-backed, white bearing metal alloy. Furnished 
standard size and .001" undersize. 
Clearanee-.0005-.0015" (new). Endplay-.005-.010". 

Bearing Adjustment:-None (no shims). See Pontiac 
Shop Note$ for Fitting and Installing Beoring6, 

Installing Rods:-Not offset (install either way). 
NOTE-Self-locking rod bolt nuts used. 

CRANKSHAFT:-5 bearing, integral counterweights. 
See Ponrioc Shop Notes for Hormonic Balancer Removal. 
Journal Diameters-#!, 2.3732-2.3742"; #2, 2.4044-
2.4054"; #3, 2.4357-2.4367"; #4, 2.4669-2.4679"; #5, 
2.4982-2.4992". 
Bearings-New thin type, steel-backed, white bear
ing metal alloy. Upper & lower halves alike. Fur
nished Std. & .001" undersize. Clearance .001-.003". 

Bearing Adjustment:-None (no shims). See Pontiac 
Shop Note,s for Remor,al and Fitting of Bearings. 

End Thrust:-At #4 bearing. Endplay-.003-.008". 
CAMSHAFT:-5 bearing. Non-adjustable chain drive. 

See Pontiac Shop Not{!$ for Canuhaft Remor,al, Bearing 
Fini6hed Sizes and Timing Cover Oil Seal data. 
Bearing Diameters-#!, 2"; #2, 1 31/32"; #3, 
1 15/16"; #4, 1 29/32"; #5, 17/8". 
Bearings-Steel-backed, babbitt-lined bushings. 
Clearanee-.0015-.0025" {new). 

End Thrust:-Steel thrust plate behind camshaft 
. sprocket. Replace if worn. Endplay-.002-.005". 
Timing Chaln:-Morse Type 766-T (No. 2660). Width 

¾". Pitch %". Length 21" or 56 links. 
Camshaft Setting:-Sprockets marked. Mesh chain 

with sprockets turned so that '0' marks are adjacent 
and in line with a straightedge across shaft centers. 

VALVES:- Bead Diameter Stem Diameter Length 
Intake ···-··-··-·115/32" ....... _ ... - ... 310-.311" .............. 5.53" 
Exhaust ··-·····1 ll/32" ................. 310-.311" ....... - ..... 5.53" 

. Seat Angle Lift Stem Clearance 
Intake ...................... 30".··-···19/64" ... .Free fit to .0006"'© 
Exhaust ................. .45" ........ 19/64" ... .Free fit to .0006"© 
© Guides tapered (.0006" max. clearance at bottom). 

Valve Guides:-Removable, tapered guides (.001" taper 
to the inch with greatest clearance at top). 
IMPORTANT-Measure clearance at bottom end. 
Valve should Just fall through guide of own. weight 
when started in guide. NOTE-Guides should be 
cleaned with Tool KMO-122 valve guide cleaner 
(blade type). Service guides straight cut, install 
guides (ream to fit valve stems with reamer P.R.131). 

Valve Springs:-Intake and exhaust springs Identical. 
. Install with two closed coils at top and dampener 

on top of each spring. Use new dampeners when
ever removed from spring. Free Length-2 9/16". 

Spring Pressure Spring Length 
Valve Closed ·····--•··56-63 lbs .... ••·-··-··-··l 29/32" 
Valve Open ................ 97-105 lbs ........... _ ........ l 19/32" 

Valve Lifters:-Barrel type, cast-iron. Guide holes 
reamed in block. Lifters furnished .005" oversize 
(use pilot reamer J-706-P when reaming holes to 
maintain alignment). Clearanee--Free fit. Lifter 
should Just move freely with finger touch. 

VALVE TIMING 
Ta.ppet Clearance:-.011-.013'" all valves (engine 
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warm). Use .011" feeler as 'go' gauge, .013" as 'no go'. 
NOTE-Car manufacturer recommends .013" ex• 
haust clearance for sustained high speed driving. 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 5• BTDC. Close 39° ALDO. 
Exhaust Valves-Open 45" BLDC. Close 5" ATDC. 
Valve Timing Cheek-With .015" tappet clearance 
#8 intake valve should open with #8 piston 5° or 
.0089" before top dead center with first straight 
line of flywheel mark '/ION.ONE/' slightly past 
indicator 1n left front face of flywheel housing. 
Reset tappet clearance .011-.013" (warm). 

LUBRICATION 
LUBRICATION:-Pressure (pump on right of engine). 

Refer to Pontiac Shop Notu for Oil Pump Servicing 
and Cra.nkcase Oil Cleaner Servicing data. 

Norma.I Oil Pressure: 35-45 lbs. with warm oil. 
Oil Pressure Regul;l.tor: New spring-loaded disc type 

1n pump. Not adjustable. Opens at 40 lbs. 
Crankcase Capacity: 5 qts. (reflll), 6 qts. (dry),. 

COOLING 
COOLING SYSTEM:-Capaeity 19½ qts.SeeP011-tiacShop 

Note, Radiator Core Removal & Water Distr. Tube data. 
Pressure Valve-In filler cap. Opens at 3¾ lbs. 

Water Pump:-Packless, sealed ball-bearing type. 
See Water Pump Section for C(>mplete dato. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Starts to open 151 • F. Fully open 173° F. 

Temperature Gauge: AC Electric. Nos. Dash Unit: 
1511053 ('41), 1511190 ('42). Engine Unit: 1510772. 
See Miscelloneous Section for complete data, 

CLUTCH 
CLUTCH:-lnland. 'Diaphragm' type, single plate, dry 

member. See Clutch Section for complete data. 
Facings Moulde~, 2 used. Inside Diam. eter 6". Out
side Diameter 9~2". Thickness .125" { 1/a"). 

Pedal Adjustment:-Free travel %-11/a" (adjusting 
nut on link at clutch fork). Pedal height to lower 
face of pedal should be -!¾"(on 27), 5 3/16"{others). 
Adjust stopscrew at lower end of pedal arm. 

Removal:-Remove transmission (see below), take off 
bottom housing cover and control shaft Inner 
bracket. Disconnect pedal pull-back spring. Remove 
fork ball support, fork, and throwout bearing. Paint 
mark cover and flywheel (locating pin in flywheel 
discontinued) and reassemble to these marks to 
maintain balance. Remove cover bolts evenly until 
tension relieved. Move clutch away from flywheel at 
bottom to remove disc, lower assembly out of car. 

TRANSMISSION 
TRANSMISSION:-Own Make. All helical gear, con

stant-mesh, synchro-mesh (second & high), sliding 
gear (low & reverse) with remote shift. 
See Tl'ansmission Section for complete data. 

Transmission Control:-Pontlac 'Safety-Shift' type. 
►NOTE-Single shifter rod (replacing 2 rods and 

idler) used on late 41-28, 41-29 and for replacement. 
See Transmission Section for complete data. • 

Removal:-Disconnect speedometer cable, gearshift 
selector and control rods from transmission. Discon
neet rear universal {wire trunnions) and pull out 
propeller shaft. Remove upper transmission mount
ing screws install guide pins (J-851), remove lower 
screws, puil transmission to rear and lower out of car. 

UNIVERSALS 
Mechanics 2C or 2CR. Roller bearing type. One piece 
drive shaft used (slip joint ahead of front U-joint). 
See Unir>eraai. Section for complete dora, 

REAR AXLE 
REAR AXLE:-Own Make. Semi-floating, Hypold gear 

with Hotchkiss drive. See Rear A.xle Section /or data. 
Ratio-Standard: Model 27, 4.1-1; Others 4.3-1. 
Optional: Economy 3.9-1, Heavy Duty 4.55-1. Color 
marked on end of right axle shaft as follows; 
3.9 Red, 4.1 Green, 4.3 White, 4.55 Yellow. 
Baeklash-.003-.012"(new) ,slightly over .012" (worn). 

Removal:-Disconnect rear universal and wire trun
nions ( do not disengage spline joint at transmission), 
remove axle shafts (see below), remove carrier 
flange capscrews, pull carrier assembly out. 

Axle Shaft Removal:-Remove wheel, brake drum, 
4 backing plate bolt nuts, static collector, and loosen 
bearing retainer (do not move backing plate or 
brake line may be damaged). Pull shaft with puller 
J-942 (do not drag axle shaft on oil seal). 
Wheel Bearing Adjustment-None. 

SHOCK ABSORBERS 
SHOCK ·ABSORBERS:-Deleo. FRONT-Model 1947-C 

(right), D (left). REAR-1024-V (Domestic). Double 
acting, hydraulic (1024-V direct acting). 

FRONT SUSPENSION 
Front Suspension :-Independent, linked parallelo

gram type with coll springs. 
See Front Suspension Seclion for complete da.ta. 
Kingpm lnclination-5½-6". 
Caster-Negative 3/4.0

• Limits Neg.½" to Neg. 1•. 
Camber-o• preferred. Limits Neg. ¼• to Pos. ¼ 0

• 

Toe In-0-1/16". Adjust tie rod tubes. equally. 
Steering' Geometry-Inner wheel 23 • ± ½•.Outer 20•. 

STEERING GEAR 
Saginaw Worm-and-Roller, idler arm on right side. 
See Steering Gear Section. for complete data. 

BRAKES 
1941 MODELS 

BRAKES:-Serviee. Bendix hydraulic, duo-servo, single 
anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section for complete data. 
Wheel Cylinder Bore-Front wheel l". Rear 15/16". 
Drums-Steel (n1'ckel alloy iron liner) .Diameter 11". 
Lining-Moulded. Width 13/4". Thickness 3/16". 
Length 9 11/32" (Primary shoe-D-R Multlbestos), 
11 31/32" (Secondary shoe--L-8 Multibestos). 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 
Braking Power--53% front wheels, 47% rear. 

Hand Brake:-See Service Brakes above. 
BRAKES 

1942 MODELS 
BRAKES :-Service. Bendix hydraulic, duo-servo, single 

anchor type with eccentri.c adjustment (not used 
in '41) .Hand lever applies real' wheel service brakes. 
See Brake Section /or complete data. 
Wheel Cylinder Bore-Front 1 1/16". Rear 15/16". 
Drums-Pressed steel (alloy iron liner). Diam. 11". 
Lining-Moulded. Width 2" (front), l¾" (rear). 
Thickness3/16".Length911/32" (primary), 1131/32" 
(secondary). 
Clearance-.010" at heel and toe of each shoe. 
Braking Power-56% front wheels, 44% rear. 

Hand Brake:-See Service Brakes above. 

MISC. MECHANICAL 
Power Operated Conv. Top: (1941) Vacuum. Power. 

(1942)-Electrlc type. 
See Miscellaneou, Sectio11 for complete data. 
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Breaker GaP-.020". Llmlts .018-.024". Vacuum Adnnce 
Ca.m Angle or Dwell-35" closed, 25• open. Dlstr. Degree., Eng. Degrees Vacuum(" of HO) 
Breaker Arm Sprini:-Tension-17-21 ozs. Start -····-··-··- .. -·····- o• ·-··-··············-····· 7-9" 
Rotation-Counter-clockwise viewed from above. 7½ ·············-··············· 15• -···············-·········13-18"(!) 

Automatic Advance 7½~81/2 ·········-······-···15-17•.-··-··········-·········16-18" 
Dlstributor Engine ©-At .125" plunger travel 

Degrees R.P.M Degrees R.P.M. Kellloval:-DLstrlbutor mounted on left side ot en-
Start .... ·--········-····· 400 4 ................ ·-····· 800 glne. To remove, disconnect vacuum line, take out 

8 .... ·-····-····--···1050 16 .......... : ...... - ..... 2100 screw 1n Ga.selector arm, lltt distributor out. 
8.5 ......................... 145o 17••••••••••••••••••••• .. •2900 IGNITION TIMING 

14.25 ...................... 2000 28.5 .................... 4000 
Gaselector-Ma.nual adjustment providing 10• ad- Std. Setting-As given below for Regular Fuel 
vance or retard from center 'O' posltion. see Ignition (Std. 6.5-1 Head), Ethyl Fuel (Optl. 7.5-1 Head). 
Timing for Oaselector Adjustment. See Gaselector Setting (following) for correction 

vaeuum Spark Control: Delco-Remy Mod. No. 681.M for operating conditions and fuel regularly used. 
(integral type linked directly to breaker plate). Flywheel Degrees Piston Position 
Provides additional advance at speeds above Jdllng All Engines -··-· .. ·---·-6•BTDC.- .. -._-Ol38"BTDC 
except when engine accelerated or operated with Timlnf Mark Note-Two straight lines of Ignition 
wide open throttle when spark retarded by return mark /ION.ONE/' indicate allowable timing range 
spring within unit. Plunger TraveJ-9/64" total. of 4• on !lywheel. Use first (6•) line tor setting ignl-
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tton (second line 1s 2° before top dead center mark). 
NOTE-Manufacturer recommends use ot HM-494 
Timing Light or J-578 Synchroscope for Timing. 
To Set Timing (With Timlnl' Li~bt)-Connect tlm
ing light between distributor terminal and ground, 
turn on ignition. With #1 piston on compression, 
turn engine over until piston ls 6• or .0138H before 
top dead center with first line of ignition ma.rk 
'/ION.ONE/' Uned up with pointer in inspection 
hole in left front face of flywheel housing above 
starter. Loosen Gaselector screw, center pointer 
scale ('O' mark at reference line), tighten screw. 
Loosen advance arm clamp bolt, rotate distributor 
until tlmlng lamp li~hts (contacts just opening), 
tighten clamp bolt. Cneck Gaselector setting. 
To Set Timing (With Synchroscope)-Connect syn
chroscope In series with #1 spark plug, fill in flrst 
llne ot ignition mark '/ION.ONE/' with chalk or 
white paint, direct synchroscope light on flywheel 
(inspection hole on left side), idle engine at 6 MPH., 
adjust distributor as directed above. 
Gaselector Setting-Should be set to provide best 
performance without spark knock or ping for par
ticular operating conditions and octane rating of 
fuel used. To adjust, loosen Gaselector ar;n screw, 
move arm clockwise (toward 'ADV' end of scale) to 
advance spark, counter-clockwise (toward 'RET' 
end of scale) to retard spark, tighten locking screw. 

CARBURETOR 
Synchro-Mcsh Trans ................. Carter WA-1, No. 5375 
Hydra-Matie D:rive .................... Carter WA-1, No. 652S 
1 ¼" single barrel downdraft types with Carter Cli
matic Control. 
Casting No, on Flange-388 (537S), 592 (652S). 
See Carburetor Section /or complete data. 

Settings (Idle Setting, Float Level. and Accelerating 
Pump): See Tune•Up data. 
Metering Rod & let--See Carter Jet Table in Carbu• 
rt?tor Se<'linn for complete data. 

►Accelerator Pedal Service Note: On new cars shipped 
from the factory. accelerator pedal hinge lockscrew 
ts tightened only finger-tight (pedal must be re
moved for floor mat Installation). This screw must 
be securely tightened (place screwdriver alongside 
locknut while turning screw 1n to lock hinge pin). 

Accelerator Linkage Adjustment:-Must be set to 
provide correct 'throttle cracking' action for start
ing. To adjust, set carburetor idle speed at 450-475 
RPM. (365-385 Hydra-Ma tic), disconnect battery 
cable at starting motor (to prevent starter cranking 
engine), insert 0/64H drlll rod (or .138" diameter 
round steel rod) between throttle lever stopscrew 
and stop, fully depress starting pedal, adjust the 
adjusting screw on accelerator cross-shaft lug at 
idler lever (on Hydra-Matlc, adjust throttle cracker 
lever mounted on throttle control lever-pin on 
starter lever must not strike throttle control 
lever) until gau~e between the throttle stopscrew 
and stop just fails out with fast idle cam in slow 
idle position. NOTE-Before making this adjust
ment, check for full throttle opening with accelera
tor pedal fully depressed (adjust accelerator rod 
if required). 

Bvdra-Matic Throttle Adjustment: See Hydra.Matic 
·Dri»e article in Tranamiasion Section . 

CONTINUED ON NEXT PAGE 



Electric a I-Engine 

position nnd cutting cigar- lighter lead. Correct In
effective stops by drilling a #10(.193") hole through 
the handle at the original stop point and Installing 
!illlster lilead machine screw (No. 100659), lock
washer (No. 138481), and nut {No. 120614) in hale. 

►Cigar Lighter Binding Correction (All Streamliner 
Models)-This may be caused by misalignment of 
hole in Instrument panel and hole in mounting 
bracket behind panel causing cigar lighter to stick 
in engaged position. Correct by installing special 
spacer, Part No. 509286, on mounting screw between 
instrument panel and bottom of bracket. 

1948 LIGHTING SYSTEM SERVICE NOTES 
►Inoperative Stop Light (with Direction Signal): 

On some early 1948 cars, 1 stop lamp (usually left) 
would not operate with brakes on and Direction 
Signal Switch in neutral due to misalignment at 
Direction Signal Switch. Corre.ct by replacing direc
tion signal base and wire assembly, part #5937832. 

►Underhood Light not turning off: On some early 
1948 cars, Unde.rhood Light Switch improperly 
mounted resulting in light remaining on when hood 
closed. To correct, install lock washer between 
mounting nut and radiator baffle (was incorrectly 
assembled between switch and underside of radia
tor baffle which resulted in switch being set too 
low). 

Headlam_ps: Gulde "Sealed Beam" type. Upper and 
lower beams controlled by Beam Selector Switch on 
toeboard. 
See Electrical Equipment Section /or complete data. 
Adjqstment--Aim upper beams straight ahead (hot 
spot center 3" below lamp center beight at 25 rt.). 
Beam Indicator-Pontiac emblem on face of speed
ometer dial. Lighted when upper beams in use. 

Direction Signal: See Electrical Equipmen.t Section. 
Direction Signal Indicator-Pilot bulb in Direction 
Signal Switch. Lighted whenever Right or Left Di
rection Signal operating. 

Switches 
Llghting-D-R Nos. ('46-47) 1995024, ('48) 1995035. 
Instrument-Part of Lighting Switch. Rheostat op
erated by turning lighting switch knob. 
Beam Selector-Delco-Remy No. 1997008. 
Stop Light-Delco-Remy No. 1997725. 

Bulb Specifications 
Posltion Candlepower Mazda No. 

Headlamps ............................ ·-··-···-····· .. ···· Sealed Beam 
Park & Frt. Direc. Signal .......... ,.21-3 ...... - ........... 1154 
P.ark <Without Signal) .............. 3 ·······-··--··-· 63 
Instrument, Ign. Lock. ............... 1 ½ ·················-· 55 
Beam & Dlrec. Signal Ib.d. ........ 1 ·····--··········· 51 
Stop & Tall. ___ ·················-·····-·-21-L .................. 1154 
Rear License Plate ...................... 3 .................... 63 
Dome .......... .................................... 15 ·-··············· 88 
Dome (Convertible) ·····-····-··· I½ ·····-············· 55 

MISC. ELECTRICAL 
THERMOSTATIC RELAY: Lighting. On switch. Con

tacts remain closed with 30 amperes, open 1n 3 
minutes with current of 42 amperes at 70°F. Not adj. 
Convertible Top-On rear of dash on right side. 
30 ampere maximum. capacity. • 

FUSES: Tail & Instrument Light. (1946-47) 9 ampere! 
(1948) SFE 14 ampere. In holder clipped to pane 
above lighting switch. 
Stop & Dome Light--('46-47) 9 amp., ('48) SFE 14 
ampere. On lighting switch. 
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Heater & Defroster-SFE 9 amp. each. In clip on 
instrument panel brace at steermg column. 
Direction Signal-SFE 9 amp. In connector in feed 
wire from ignition switch at panel brace. 

HORNS: Delco-Remy No. 1999519 (Low Note), 1999520 
(High Note). Vibrator type, blend.ed tone, twin 
horns operated by relay. 

Type Current (at 6 volts) Air Gap 
1999519 (Low Note) .... 19-21 amperes ...... ·-····044_.o49" 
1999520 (High Note) .. 18-20 amperes ............. 034-.039" 

►'46 Horn Ring Rattle & Failure of Horn to Blow 
(Deluxe Models) Correction-See Pontiac Shop Notu. 

►'46 Horn Lead Wear Correction-Blowing of horns 
when turning corners or when car is jarred may be 
caused by steering column shaft wearing through 
insulation of horn button lead at point where it 
enters steering column jacket. To correct this trou
ble (on fir.st cars with rubber grommet in horn lead 
hole), remove and discard rubber grommet, install 
new horn button lead, No. 2669'18, which has 4-inch 
piece of protecting loom at point where wire enters 
jacket. 

Horn Relay:-Delco-Remy No. 1116775. 
Contact Gap-.025". Air Gap--.015" (closed). 
Contacts Close-2.75-4.0 volts. 

ENGINE 
ENGINE SPECIFICATIO:NS: Own. Six Cylinder, "L" 

Head type. 
Bore--3 9/16". Stroke---4". 
Displacement-239.2 cu. ins. Rated HP-30.4. 
Developed Horsepower-93½ at 3400 RPM. 
Compression Ratio---6.5-1 Std., 7.5-1 Optl. iron hds. 
Compression & Vacuum Reading-See Tune•up data. 

ORIGINAL BORE & PISTONS: See Pontiac Shop Notes. 
POWER PLANT ASSEMBLY REMOVAL & FRONT 

INSULATOR REMOVAL: See Pontiac Sliop Notes. 
'1."IGHTENING TORQUES: See Pontiac Shop Notes. 
CYLINDER HEAD: Tightening Torque & Cylinder 

Head Diagram-See Pontiac Shop Note&. 
PISTONS: Chrome nickel alloy, electro-plated type. 

Pistons have 20 oil drain holes in oil ring groove 
(same as 1942 type). NOTE-Pistons are plated with 
lead-tin alloy or pure tin (lead-tin alloy darker 
color) and cannot be ground. Use finished replace
ment pistons. 
Length 3 19/32". Weight--27.1 ozs. (stripped). 
Removal-Pistons and rods removed from above. 
Clearanee-Top Land ,0175-.0295". Skirt .002". 

Fitting New Pistons:-Insert .0015" x %" feeler be
tween piston and cylinder wall. Pull to withdraw 
feeler· must be 10-20 lbs. Taper and out-of-round 
limits-Piston .0005", Cylinder .0005" max. new. 

Replacement Pistons: See Pontiac Shop Note,. 
PISTON RINGS: Two tapered-face compression rings 

above pin, one slotted oil control ring below pin. 
Oil ring groove has 20 oil drain holes. 
NOTE-Rings are cadmium-plated or tin-plated. 

Ring Width End Gap Side Clearance 
Compr. l#l,2J....3/32" -·-·006-.013" ... _ ........ 0015-.003" 
Oil (#3) ··-···-··--3/16" ......... 007-.017" ............. 00l-.0025" 
Installing Rings-Install compression .rings with 
mark "TOP" upward. 

Replacement Rings: Furnished In Oversizes ot .005", 
.010", .020", .030·". 

PISTON PIN: Diameter 15/16". Length 3 1/16". 

Pin is shot-peened type (shot-peened before final 
g.rinding and lapping). Pin 1s locked in one piston 
boss by self-locking lockscrew and opposite bos~ '.s 
slotted to permit pin movement. 
Pin Fit in Piston-See Pontiac Shop Note& /or dala. 
Pin Fit in Rod Bushing-.0004-.0006" clearance. 

Pin Removal & Installation: See Pontiac Shop Notes. 
Replacement Pins.:-.001" (red & brown), .003" (red), 

.005" (blue) oversize. Paint marked on end of pin. 
CONNECTING ROD: Weight 37 ozs. Length 7 9/16". 

Piston Pin Bushing (Upper Bearing)--Split alumi
num bronze bushings. See PontiacShopNotPs /or data. 
Crankpin Journal Diameter-2.1237-2.1247". 
Lower Bearing-New thin type, interchangeable, 
steel-backed, babbitt-lined type. 
Clearance--.0001-.0021". Sideplay .007-.030", 

Bearing Adjustment: None (no shims). See Pontiac 
Shop Notes /or Fitting and Installing Bearings. 

Replacement Beatings: Standard size &· .001" Under
slze. NOTE-Bearings have small tongue which 
must engage groove in rod and cap. 

Installing Rods: Not o:trset (install either way). 
NOTE-Rods and bearing caps. marked to insure 
correct reassembly (marks must be together). These 
marks do not indicate cylinder in wh1ch rod used. 
CAUTION-Keep each connecting rod and its bear
ing cap together. 

CRANKSHAFT: Four- bearing type with integral coun
terweights and vibration dampener on forward end. 

►Flywheel to Crankshaft Bolts. (on Syncbro-Mesb 
Transmission)-¾" hex head bolts (No. 508463) or 
1" hex head bolts (No. 510832) are used. Either type 
can be used for replacement but head sizes must be 
alike on all bolts or engine balance will be destroyed. 

►Vibration Dampener (Harmonie Balancer) Remov
al-See Pontiac Shop Notes. 
Journal Diameters-#1, 2.4982-2.4992"; #2, 2.5294-
2.5304"; #3, 2.5919-2.5929"; #4, 2.6232-2.6242". 
Bearings-Thin type, removable, steel-backed, 
babbitt-lined. Upper and lower bearing halves alike. 
Clearance--,0003- .0023". 

Bearing Adjustment:-None (no shims). See Pantiac 
Shop Notes /or Removal and Fitting of Beari11gs. 

►Rear Main Bearing Oil Seal Renewal-See Pon1iac 
Shop Notes. 

Replacement Bearings: Standard size & .001" Under
slze. 

End Thrust: Taken by _#3 (rear lntermediate) bear
ing. Endplay-.003-.007". 

CAMSHAJ!'T: Four bearing type with non-adjustable 
(two sprocket) chain drive. 
Camshaft Removal & Timing Cover Oil Seal Serv
icing-See Pontiac Shop Notes. 
Bearing Diameters--#!, 2"; #2, l 31/32"; #3, 
1 15/16"; #4, 1 29/32". 
B.earings-S.teel-backed. babbitt-lined bushings. 
See Pontiac Shop Notes for bearing finished sues. 
Clearanee-.0015-.0025" (new). 

End Thrust:-Steel thrust plate behind camshaft 
sprocket. Replace if worn. Endplay-.002-.005". 

Timing Chain: Morse. Width 1". Pitch%". Length 21" 
or 56 links. 
Timing Chain Installation-See Pontiac Shop Notes. 

Camshaft Setting:--Sprockets marked. Mesh chain 
with sprockets turned so that '0' marks are adjacent 
and in line with a straightedge across shaft centers. 

CONTINUED ON NEXT PAG,E 



Mechanical 

Transmission Control: Pontiac "Safety-shift" remote 
control type with gearshift lever on steering column. 
See Transmiasion Sec.tion for complete data. 

Removal:-Dlsconnect speedometer cable, gearshlfi 
selector and control rods !rom transmlsslon. Discon
nect rear universal (wtre trunnions) and pull out 
propeller shaft. Remove upper transmission mount
ing screws, install guide pins (J-851), remove lower 
screws, pull transmission to rear and lower out of car. 
Installation Note-Use guide pins installed in two 
upper transmission mounting holes to assist in slid
ing transmission straight forward into place (to 
avoid damage to clutch release bearing tubular 
support). 
NOTE-These guide pins may be made from ½-13 
American National Thread bolts by cutting heads 
off and reducing over-all length to 4¼". 

HYDRA-MATIC DRIVE 
OPTIONAL EQUIPMENT 

Own Make. Consists of fluid coupling and 4 speed 
automatic transm.ission. 
See Transmission Section /or complete ,lata including 
Testing & Trouble Shooting. 
Lubrication-Check fluid level in transmission 
every 2000 miles (lubrication period>. Drain and re
fill every 25,000 miles. Use only GM Hydra-Matic 
Drive Fluid. 

Capacity-11 qts. (drain oil pan and torus cover 
and refill). 12 qts. (drain, disassemble, assemble 
transmission and refill). 

Checking Fluid Level-Roll back floor mat, re
move cover on floor board, set hand brake and start 
engine, set control lever in "DR" position, allow to 
run about 2 minutes. Remove indicator, wipe dry, 
then return and check level of fluid with indicator. 
Add fluid untu level is at "FULL" mark. 

►CAUTION-Always check oil leHI when oil is hot, en
i?ine idling, haml brake tiglitl;r set and control lever ;,. 
r.DR" position. 

►Oil Level Indicator Change-A new indicator, Part 
No. 8605800 (stamped on blade-earlier type not 
marked) reduces capacity approx. 1 pint providing 
slightly lower fluid operating level to reduce fluid 
foaming when oil is hot. 
Hydra-Matic Linkage Adjustment-See Brdra•Matic 
Drive article in Transmisswn Section. 

Removal: See Hydra•Matic Drive article in Trarumission 
Section. 

UNIVERSALS 
Mechanics Model 2CR. Roller bearlng type, 2 used. 
See Universal Section /or complete data. 

►1947-48 CAUTION-Rear universal nut controls 
rear axle pinion bearing "pre-load" (must be ad-

SIX, TORPEDO 25, STREAMLINER 26 1946-47-48 PONTIAC 791 

Justed whenever nut is loosened). See Pontiac Rear 
Axle article in Rear A:rle Section for complete tlata. 
NOTE-Drlveshaft is one-piece type (slip joint on 
transmlssion ma.inshaft, a.head ot front universal). 

REAR AXLE 
19,16 Type-Same as 1942. Hypoid gear, semi-float

ing type. This type axle has three setscrews equally 
spaced around pinion housing. 
See Rear Axle Section /or complete data. 

1947-48-New hypold gear, semi-floating type. 
Design similar to 1946 type except that pinion is 
mounted on two taper roller bearings and com
panion !lange nut controls pinion bearing "pre
load." No setscrews are used. 

►CAUTION-Rear universal companion nut controls 
pinion bearing "pre-load". 
See Rear .4xle Section for complete data. 
Ratios-As shown. Axles may be identified by paint 
mark on end of right band axle shaft. 

Model Ratio ldent. Paint Mark 
Torpedo Std. ···-···--····-·4·1-1.._ ... _ .............. Oreen 
Streamliner Std ............. 4.3-1.._ ...................... White 
Hydra-Ma.tic (All) ····•···3.63-l .......................... v101et 
All (Econ.) ...................... 3.9-l .. ·-·-········ .. ······ ..... Red 
All (Heavy Duty) ............ 4.55-1.. .................... Yellow 
Bacldasb-.003-.012" (new), slightly over .012~ (worn>. 

Removal:-Dlsconnect rear universal and wire trun
nions ( do not disengage spline joint at transmission> , 
remove axle shafts and carrier flange capscrews. 
Withdraw carrier assembly from housing. 

►1947-48 CAUTION-Rear U-joint companion flange 
nut controls plnion bearing "pre-load" (must be 
adjusted whenever nut ls loosened). 

Axle Shaft Removal :-Remove wheel, brake drum, 
4 backing plate bolt nuts, static collector, and loosen 
bearing retainer (do not move backing plate or 
brake line may be damaged). Pull shaft with puller 
J-942 (do not drag axle shaft on oil seal). 
Wheel Bearing Adjustment-None. 

SHOCK ABSORBERS 
Delco Model 1947-C,D (front), Model 1044.-V (rear). 
Hydraulic, double acting (front), direct (rear). 

Adjustment: None (except by changing valve calibra
tion). 

Refilling: Requires dismantling of unit. See Shock 
Absorber article in Shock Absorber Section for 
directions. 

FRONT SUSPENSION 
Front Suspension: Independent, linked parallelogram 

type with coil springs. 
See Frn11, S,ispension Sectfou for complete data. 
Kingpin Inclination-6 ½-6° crosswise. 
Caster-Negative ¾ 0

• Limits Neg. ½ 0 to Neg. 1•. 
Camber-0• preferred. Limits Neg. ¼" 'to Pos. ¼". 
Toe In-0-1/16". Adjust tie rod tubes equally. 
Steering Geometry-Inner wheel 23• ±½•.Outer 20•. 

STEERING GEAR 
Saginaw. Worm-and-Roller type. 
Soo Steering Gear Section for co~plete data. 

BRAKES 
Service: Bendix Hydraulic, Duo-Servo, Single Anchor 

type with eccentric adjustment. Hand lever applies 
rear service brakes. 
See Brake Section for complete data. 

►IMPORTANT SERVICE NOTE-Bral{e Dnuns-Two 
different makes are used: 1) Kelsey-Hayes type 
can be identified by one-piece stamping and flange 
having a sharp edge; 2) Motor Wheel type consist
ing of two-stampings and rolled flange. Each pair 
of drums (on opposite sides of car) front or rear 
must be the same type. 

Brake Drum Pa.rt Numbers 
Front Wheel Rear 
Left Right Wheel 

Kelsey-Hayes .................. 507371 .. -.J507370 ............ 505300 
Motor Wheel ·······--·········509221... ... 509220 ........... .409176 
Drums-Pressed steel with alloy iron liner. Diame
ter 11". 
Clearance-.010" at heel and toe or eacb shoe. 
Lining-Moulded. Width per wheel: 2" (front), 13/4" 
<rear>. Thickness 3/16". Length per shoe: 9 11/32" 
(primary), 11 31/32" (secondary). 
Bra.king Power-56% Front, 44.% Rear. 
Master Cylinder Filling Note-New cars shipped 
from the factory have master cylinder filled to level 
'1/a" below top of filler neck and this level is satis
factory for service (cylinders were filled to ½" 
below top). 

Hand Brake: See Service Brakes above. 
NoRol: Optional. See Dral<e Section for complete data. 

MISC. MECHANICAL 
Convertible Top Control: Hyd:ro-lectric type (hy

draulic actuation with motor-driven pump supply~ 
Ing oil under pressure for power cylinders). 
See Miscellaneous Section /or complet.e data. 
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DISTRIBUTOR: Delco-Remy 1110804. Single break.er, 
8 lobe cam, full automatic advance type with aux
illary vacuum control and Oaselector adjustment. 

►Late 1948 Distributor Cap-Has built-in radio sup
pression. Can be identified by high wire towers and 
marks "Radio" on lower edge of cap on each side. 
Breaker Gap--.015". Llmit.s .0125-.0175". 
Cam Angle or Dwell-31° closed, 14° open. 
Breaker Ann Spring Tension-19-23 ozs. 
Rotation-Counter-clockwise viewed from above. 

Autom1totic Advance 
Distributor • Engine 

Degrees R.P.M. Degrees R.P.M. 
Start........................ 300 L..................... 600 

7 ···········-·--·1100 14... ..................... 2200 
8½ ........................ 1500 17 ........................ 3000 

13½ ........................ 2100 27 ........................ 4200 
Gaselector-Manual adjustment providing 10° ad
vance or .retard from center '0' position. See Ignition 
Timing for Oaselector adjustment. 

Vacuum Spark Control. Delco-Remy Model No. 1116· 
021. (integral type linked directly to breaker plate). 
Provides additional advance at speeds above Idling 
except when engine accelerated or operated with 
wide open throttle when spark retarded by return 
spring within unit. Plunger Travel-7/32". 

Vacuum Advance 
Dlstr. Degrees Eng. Degree.s Vacuum(" of HO) 
Start ................ -.............. o• ············-·····-··· 7-9" 
7½ 0 •• .,. ............................ 15° ........................ 13-16" 

. 9-10··-··-·························1s-20• ........................ 16-21" 
Removal :-Dlstributor mounted on left side of engine. 

To remove, disconnect vacuum line, take out hold
down screw in Oaselector arm, lift distributor out. 

IGNITION TIMING 
Std. Setting--As given below for Regular Fuel (Std. 
6.5-1 Head), Ethyl Fuel (Opt}. 7.5-1 Head). See 
Gaselector Setting (following) for correction for 
operating conditions and fuel regularly used. 
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1948 PONTIAC EIGHT 

Flywheel Degrees Piston Position 
All Engines ............. ___ 6° BTD0 ..... _ .......... 0128" BTDC. 
Timing Ma.rk Note-Two straight lines of ignition 
mark '/ION.ONE/' indicate allowable timing range 
of 4• on flywheel. Use first (6•) llne tor setting igni
tion (second line is 2° before top dead center mark). 
To Set Timing- (With Timing Light)-Connect tim
ing light between distributor terminal and ground, 
turn on ignition. Wlth # 1 piston on compression, 
tum engine over until piston 1s a• or .0128" before 
top dead center with first line of Jgnltlon mark 
'/ION.ONE/' lined up with pointer In inspection 
hole in le!t front face of flywheel housing above 
starter. Loosen Oaselector screw, center pointer 
scale ('O' mark at reference line), tighten screw. 
Loosen advance arm clamp bolt, rotate distributor 
until timing lamp Ughts (contact.s just opening), 
tighten clamp bolt. Check Gaselector setting. 
To Set Timing (With Synchroscope)-Connect syn
ehroscope In series with #1 spark plug, fill 1n first 
line of ignition mark '/ION.ONE/' with chalk or 
white paint direct synchroscope Ught on flywheel 
(inspection hole on left side), idle engine at 6 MPH., 
adjust distributor as directed above. 
Gaselector Setting-Should be set to provide best 
performance without spark knock or ping for par
ticular operating conditions and octane rating of 
fuel used. To adjust, loosen Gaselector arm screw, 
move arm clockwise (toward 'ADV' end of scale) to 
advance spark, counter-clockwise (toward 'RET' 
end of scale) to retard spark, tighten locking screw. 

CARBURETOR 
1946 TYPE "WDO" 

Carter Type WDO, Model 548S. 1¼" Dual (double 
barrel), Downdraft type with Carter Climatic Con
trol. 
Casting No. on Flang~06. 
See Carburetor Section for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up. 
Metering Rods Jets-Sec Carter Jet Table in Carbu
retor Section for complete data. 

Accelera'tor Linkage Adjustment: See 1947-48 infor
mation listed below. 

Fast Idle: Carter Dual (WDO) Carburetor type. 
See Carburetion Equipment Section for complete data. 
Setting-With the carburetor set for correct 7-8 
MPH hot or slow idle speed, hold choke valve ttghtly 
closed, turn fast idle adjusting screw in until clear
ance between throttle lever stopscrew and stop on 
carburetor casting is .073". NOTE-This adjustment 
can also be made by backing off throttle stopscrew 
so that throttle valves tightly closed, then hold 
choke valve closed, turn fast idle screw In until It 
contacts high point of fast idle cam, then turn 
screw in until throttle opening 1s exactly .026". 

Automatic Choke: Carter Climatic Control (dual carb
uretor type). 
See Carburetion Equipment Sectiori / or complete Jaia. 
Setting-Coil housing 2 Notches Rich. 

CARBURETOR· 
1947•48 TYPE "WCD" 

Carter WCD, No. 630S, SA, or SB (Standard). 
Carter WCD, No. 653S (Hydra-Matic Drive Cars). 
l¼'' dual barrel downdraft types with Carter Cll
matic Control. 

CONTINUED ON NEXT PAGE 



Electrical-Engine 

LIGHTING. 
t 946-47 LIGHTING SYSTEM SERVICE NOTES 

►Wiring Harness Wire Colors (1946)-Some harnesses 
were used in which wires were incorrectly color
coded (tracers not as shown ln wiring diagram). 
All such wires were marked by typed identification 
on pape:r sleeve attached to the wire. CAUTION-If 
these identification are removed from wires, it will 
be necessary to trace circuits for continuity. 

►Chafing of Wiring Harness (causing a short in hot 
lead from starter terminal)-Clearance between 
harness containing this lead and moving parts 
(Starter pedal lever, Accelerator pedal lever, Accel
erator cross-shaft) must be %-½". Make certain 
that harness is correctly installed (should pass 
down between starter and engine and then under 
starter), and that lower clamp-on clip on starter 
pedal bracket is closed tight so that harness can
not bend forward and rub on accelerator cross
shaft. 

►Back-up Light Faulty Operation and Blown Fuses-
Faulty operation caused by bending of switch sup
port by over-travel of gearshift lever on first cars 
with No. 5933752 switch support. Correct by install
ing new type flexible Switch Support, Part No. 
509257, and Switch Actuating Stop, Part No. 509258. 
NOTE-New type Back-up Light Switch, Part No. 
5936850 (with longer plunger) replaces No. 5933751. 

Short-circuits causing Blown Fuses-May be 
caused by plastic tip of switch plunger cracking of!' 
on first type switches allowing plunger insert to 
short on switch stop. Install new switch No. 5936850. 

►Oigar Lighter Faulty Operation and Short-circuits 
Caused by Cowl Ventilator handle cutting into cigar 
lighter feed wire. Check open position of cowl venti
lator, make certain that stop on handle is suffi
ciently high to prevent handle moving beyond open 
position and cutting cigar lighter lead. Correct in
effective stops by drilling a # 10 ( .193") hole through 
the handle at the original stop point and installing 
fillister head machine screw (No. 100659), lock
washer (No. 138481), and nut (No. 120614) in hole. 

Cigar Lighter Binding Correction (Streamliner 
'Models)-This may be caused by misalignment of 
hole in instrument panel and hole in mounting 
bracket behind panel causing cigar lighter- to stick 
in engaged position. Correct by installing special 
spacer, Part No. 509286, on mounting screw between 
instrument panel and bottom of bracket. 

1948 LIGHTING SYSTEM SERVICE NOTES 
►Inoperative Stop Light (with Direction Signal): 

On some early 1948 cars, 1 stop lamp (usually left) 
would not operate with brakes on and Direction 
Signal Switch in neutral due to misalignment at 
Direction Signal Switch. Corred by replacing direc
tion signal base and wire assembly, part #5937832. 

►Underhood Light not turning off: On some early 
1948 cars, Underhood Light Switch improperiy 
mounted resulting in light remaining on when hood 
closed. To correct, install lock washer between 
mounting nut and radiator baffle (was incorrectly 
assembled between switch and underside of radia
tor baffle which resulted in switch being set too 
low)_. 
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Headlampa: Gulde "Sealed Beam" type. Upper and 
lower beams controlled by Beam Select.or Switch on 
toeboard. 
See Electrical Equipniene Section for complete daia. 
Adjustment-Aim upper beams straight ahead (hot 
spot center 3" below lamp center height at 25 !t.). 
Beam Indicator-Pontiac emblem on face of speed
ometer dlal. Lighted when upper beams in use. 

Direction Signal: See Electrical Equipment Section. 
Direction Signal Indicator-Pilot bulb 1n Direction 
Signal Switch. Lighted whenever Right or Left Di
rection Signal op~rating. 

Switches 
Ligbting-D-R Nos. ('46-47) 1995024, ('48) 1995035. 
Instrument-Part of Lighting Switch. Rheostat op
erated by turning lighting switch knob. 
Beam Selector-Delco-Remy No. 1997008. 
Stop Light-Delco-Remy No. 1997725. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ········-·························-············· Sealed Beam 
Park & Frt. Dlrec. Slgnal ............ 21-3 .................... 1154 
Park (Without Signal) ···-·········· 3 ____ 63 
Instrument, Ign. Lock.. ............... I½.................... 55 
Beam & Dlrec. Signal Ind......... 1 .................... 51 
Stop & Tail ........ ·-······················-···21-3 .................... 1154 
Rear License Plate ·············-······· 3 ·-··--·········- 63 
Dome .............................................. 15 ---··· 88 
Dome (Convertible) -·········-··· 1½ ·····--··········· 55 

MISC. ELECTRICAL 
THERMOSTATIC RELAY: Lighting. On switch. Con

tact.s remain closed with 30 amperes, open 1n 3 
minutes with current of 42 amperes at 70"F. Not adj. 
Convertible TOP-On rear of dash on right side. 
30 ampere maximum capacity. 

FUSES: Tail & Instrument Light. (1946-47) 9 ampere, 
(1948) SFE 14 ampere. In holder clipped to panel 
above lighting switch. 
Stop & Dome Light--('46-47) 9 amp., ('48) SFE 14 
ampere. On lighting switch. 
Beater & Defroster-SFE 9 amp. each. In clip on 
instrument panel brace at steering column. 
Direction Signal-SFE 9 amp. In connector in feed 
wire from ignition switch at panel brace. 

BORNS: Delco-Remy No. 1999519 (Low Note), 1999520 
(High Note). Vibrator type, blended tone, twin 
horns operated by relay. 

Typ& Current (at 6 volts) Air Gap 
1999519 (Low Note) .... 19-21 amperes. ..... ·-····044-.049" 
1999520 (High Note) .. 18-20 amperes ............. 034-.039" 

►'46 Hom Ring Rattle & Failure of Horn to Blow 
(Deluxe Models) Correction-See Pontiac S1,op Note•. 

►'46 Horn Lead Wear Correction-Blowing of horns 
when turning corners or when car is jarred may be 
caused by steering column shaft wearing through 
insulation of horn button lead at point where it 
enters steering column jacket. To correct thls trou
ble (on first cars with rubber grommet in horn lead 
hole), remove and discard rubber grommet, install 
new horn button lead, No. 266918, which has 4-inch 
piece of protecting loom at point where wire enters 
jacket. 

Hom Relay: Delco-Remy No. 1116775. 
Contact Gap-.025". Air Gap-.015" (closed). 

ENGINE 
ENGINE SPECIFICATIONS: Own. Eight Cylinder, 

"L" Head type, 
Bore-31/4"'. Stroke--3¾". 
Displacement-248.9 cubic ins. Rated BP-33.8. 
Developed Horsepower-107½ at 3700 RPM. 
Compression Ratio-6.5-1 Std. 7.5-1 Optl. 
Compression & Vacuum Reading-See Tune-up data. 

ORIGINAL BORE & PISTONS: See Pontiac Shop Notes. 
POWER PLANT ASSEMBLY REMOVAL & FRONT 

INSULATOR REMOVAL: See Pontiac Shop Note11. 
TIGHTENING TORQUES: See Pontiac Shop Notes. 
CYLINDER BEAD: Tightening Torque & Cylinder 

Head Diagram-See Pontiac Shop Noiea. 
PISTONS: Chrome nickel alloy, electro-plated type. 

Pistons have 20 oil drain holes in oil ring groove 
(same as 1942 type). NOTE-Pistons are plated with 
lead-tin alloy or pure tin {lead-tin alloy darker 
color) and cannot be ground. Use finished replace
ment pistons. 
Length-3 19/32". Weight-24.7 ozs. (stripped). 
Removal-Pistons and rods removed from above. 
Clearance-Top Land .0165-.0285". Skirt .002" 

Fitting New Pistons:-Use .0015" x ½" feeler between 
piston and cylinder wall. Pull to withdraw feeler 
10-20 lbs. Taper & out~of-round limits .0005" max. 

Replacement Pistons: See Pontiac Shop Not~. 
PISTON RINGS: Two tapered-face compresslon rings 

above pin, one slotted oll control ring below pin. 
Oil ring groove has 20 oil drain holes. 
NOTE-Rings are cadmium-plated or tin-plated. 

Ring 'Wl.dth End Gap Side Clearance 
Compr. ( #1, Z) .... 3/32" ....... 008-.015".-·•··-···•0015-.003" 
on < #3> ·······-·······s' 16"···-··006-.01s"·········-··001-.0025 .. 
Installing Rings-Install compression rings with 
mark ''TOP" upward. 

Replacement Rings: Furnished 1n Oversizes of .005", 
.010", .020", .030". 

PISTON PIN: Diameter 15/16". Length 27/a". 
Pin ls shot-peened type (shot-peened before final 
grinding and lapping)'. Pin Is locked 1n one piston 
boss by self-locking lockscrew and opposite boss ls 
slotted to permit pin movement. 
Pin Fit in Piston-See Pontiac Sliop Note& for data. 
Pin Fit in Rod Bushing-.0004-.0006" clearance. 

Pin Removal & Installation: See Pontiar Shop Note&. 
Replacement Pins:-.001" (red & brown), .003" (red), 

.005" (blue) oversize .. Paint marked on end of ·pin. 
CONNECTING ROD: Weight 31.7 OY.S. Length 7 9/16". 

Piston Pln Bushing (Upper Bearing)-Spllt alumi
num bronze bushings. See Pontiac Sltop Note, for ,fota. 
Crankpin Journal Diamete.r-1.9987-1.9997". 
Lower Bearing-Thin type, interchangeable steel
backed, babbitt-lined type. 
Clearance-.0001-.0021 ". Sldeplay-.007-.012". 

Bearing Adjustment:-None (no shims). Refv.r to 
Pontiac Shop Notes for Connecting Rod lower Bearing. 

Installing Rods: No offset (can be installed either way). 
NOTE-Rods and bee.ring caps marked to Insure 
correct reassembly (marks must be together). These 
marks do n.ot indicate cylinder in which rod used. 
CAUTION-Keep each connecting rod and Its bear
ing cap together. 
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Mechanical 

►Removal of Excess Release Bearing Lubricant to 
correct clutch sticking-If recess in bore on release 
bearing over-lu!)ricated when clutch assembly in
stalled, excess lubricant may be found causing 
clutch sticking. Clean our excess lubricant found at 
the following points: transmission drive gear, 
driven plate hub, clutch facings, pressure plate and 
and cover assembly release bearing support tube, 
fulcrum points of reiease fork, and recess in bore on 
release bearing (do not wash bearing, beal'ing is 
"sealed" type}. Lubricate clutch parts exactly as 
described under Installation Note following to avoid 
above condition. 
Clutch Installation Note-Install new felt oll seal 
against shoulder ahead of oil slinger retaining ring 
on Transmission Main Drive Gear (will bear against 
flared end of release bearing support when in
stalled). This supersedes original position (on 1946 
cars) where seal fitted in recess on Drive Gear. 
Lubricate seal with engine oil before transmis
sion installed. Coat entire length of outer diameter 
of release bearing support tube with grease. Lub
ricate release fork fulcrum points with a very light 
coat of grease. Apply light coat of Lubriplate on 
main driving gear splines. Use new paper gasket be
tween support flange and clutch housing, make 
certain that flange is not bent or distorted (will 
cause misalignment of transmission). 
CAUTION-Make certain that correct type Driven 
Member is used (see Note above). 

Clutch Release Bearing & Support: See Pontiac Shop 
Note~ /or ducription.. 

► 1946 Release Bearing Noise Cor.re.etion-See Pontiac 
Shop Notes for new type Support Tube to correct noise 
due to m·ovement of bearing on earl:r 1946 support tube. 

TRANSMISSION 
Own Make. All h.eltcal gear. Constant-mesh syn
cbro-mesh (Second & High), sliding gear (Low & 
Reverse). See Transmission Section /or complete data. 

Transmission Control: Pontiac. "Safety-shift" remote 
control type with gearshlftleveronsteerlngcolumn. 
See Transmission Section for complete data. 

Removal:-Disconnect speedometer cable, gearshift 
selector and control rods from transmission. Discon
nect rear universal (wire trunnion) and pull out 
propeller shaft. Remove upper transmission mount
ing screws Install ~uide pins (J-851), remove lower 
screws, puti transmission to rear and lower out of car. 
Installation Note-Use guide pins installed in two 
upper transmission mounting holes to assist in. slid
ing transmission straight forward into place (to 
avoid damage to clutch release bearing support). 
NOTE-These guide pins may be.made from ½-13 
American National Thread bolts by cutting heads 
off and reducing over-all length ·to 4¼". 

HYDRA-.MATIC DRIVE 
OPTIONAL EQUIPMENT 

Own Make. Consists of fluid coupling and 4 speed 
automatic transmission. 
See Traru;missimi Section for camplet.e data inclmling 
Testing & Trouble Shooting. 
Lubrication-Check !luid level in transmission 
every 2000 miles (lubrication period). Drain and re~ 
fill every 25,000 miles. Use only GM Hydra:-Matic 
Drive Fluid. 
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Capacity-11 qts. (drain oil pan and torus cover 
and refill). 12 qts. ( drain, disassemble, assemble 
transmission and refill). 

Checking Fluid I,eve1-Roll back floor mat, re
move cover on floor board, set hand brake and start 
engine, set control lever in "DR" position, allQw to 
run about 2 minutes. Remove indicator, wipe dry, 
then return and check level of fluid with indicator. 
Add fluid until level is at ''.FULL" mark. 

►CAUTION-Always check oil le1>cl when oil is hot, en
girie idling, lwnd brake tightl;r set and control ler,er i'n 
"DR" position. 

►Oil Level Indicator Change-A new indicator, Part 
No. 8605800 (stamped on blade-earlier type not 
marked) reduces capacity approx. 1 pint providing 
slightly lower fluid operating level to reduce fluid 
foaming when oil is hot. 
Hydra-Ma.tic Linkage Adjustment-See H:rrlra•Matic 
Drive article in Transmission Section. 

Removal: Sec Hrdra-Matic Drive article in Trarumis11ion 
Sectio11. 

UNIVERSALS 
Mechanics Model 2CR. Roller bearing type, 2 used. 
See Unir,ersal Section /or complete data. 

►194'7-48 CAUTION-Rear universal nut controls 
rear axle pinion bearing "pre-load" (must be ad
justed whenever nut is loosened). See Po,.iiac Rear 
Axle article in Rear Axle Section /or complete data. 

NOTE-Driveshaft ts one-piece type (slip jo1nt on 
transmission malnshaft, ahead of front universal). 

REAR AXLE 
1946 Type-Same as 1942. Hypoid gear, semi-float

ing type. This type axle has three setscrews equally 
spaced around pinion housing. 
See Rear Axle Section /or complete data, 

1947-48-New hypoid gear, semi-floating type. 
Design similar to 1946 type except that pinion is 
mounted on two taper roller bearings and com
panion flange nut contI'Ols pinion bearing "pre
load." No setscrews are used. 

►CAUTION-Rear universal companion nut controls 
pinion bearing "pre-load". 
See Rear Axle Section for complete dara. 

Ratios-As shown. Axles may be iden·tified by paint 
mark on end of right hand axle shaft. 

Model Ratio ldent. Paint Mark 
Torpedo Std. . ............ -.4.1-L ····-.. ··········-···Oreen 
Streamliner Std ............. 4.3-L ....................... White 
Hydra-Matic (All) ........ 3.63-1... ........................ Violet 
All (Econ.) ·-···················3·9-1 ..................... _ ...... .Red 
All (Heavy Duty) ............ 4.55-L.-- .. ··-··-·····Yellow 
Backlash-.003-.012" (new) ,slightly over. 012H (worn). 

Removal:-Disconnect rear universal (wire trunnions, 
do not disengage spline joint at transmission), re
move axle shafts, carrier flange mounting :screws 
and carrier. 

►194'7-48 CAUTION-Rear U-joint companion flange 
nut controls pinion bearing "pre-load" (must be 
adjusted whenever nut 1s loosened). 

Axle Shaft Removal :-Remove wheel, brake drum, 4 
backing plate bolt nuts, static collector, and loosen 
bearing retainer (do not move backing plate or 
brake line m(l.y be damaged). Pull shaft with puller 
J-942 (do not drag axle shaft on o.il seal). 
Wheel Bearing Adjustment-None. 

SHOCK ABSORBERS 
Delco Model 1947-C,D (front), Model 1044-V (rear). 
Hydraulic, double acting (front), direct (rear>. 

FRONT SUSPENSION 
Front Suspension: Independent, linked parallelogram 

type with coil springs. • 
See Front Suspension Section for complete data. 
Kingpin Inclination-5½-6• crosswise. 
Caster-Negative ¾". Limits Neg.½" to Neg. 1•. 
Camber-O• preferred. Limits Neg. ¼• to Pos. 1/..,,•. 
Toe In-0-1/1.6". Adjust tie rod tubes equally. 
Steering Geometry-Inner wheel 23° ± ½•.Outer 20•. 

STEERING GEAR 
Saginaw. Worm-and-Roller type. 
See Steering Gear Section /or complete data. 

BRAKES 
Service: Bendix Hydraulic, Duo-Servo, Single Anchor 

type with ec.centric adjustment. Hand lever applies 
rear service brakes. 
See Brake Section /or complete data. 

►IMPORTANT SERVICE NOTE-Brake Drums-Two 
different makes a.re used: 1) Kelsey-Hayes type 
can be identified by one-piece stamping and flange 
having a sharp edge; 2) Motor Wheel type consist
ing of two stampings and rolled flange. Each pair 
of drums (on opposite sides of car) front or rear 
most be of the same type. 
Brake Drum Front Wheel Rear 
Part Numbers Left RighC.. Wheel 
Kelsey-Hayes .............. 507371.. ...... 507370 ............ 505300 
Motor Wbeel ···········-··· 509221... ..... 509.220 ....... -... 409176 
Drums-Pressed steel with alloy iron liner. Diame
ter 11". 
Olea.rance--.010" at heel and toe of each shoe. 
Ltning-Moulded.'Width per wheel 2" (front), I¾" 
(rear). Thickness 3/16". Length per shoe 9 11/32" 
(primary), 11 31/32" (secondary). 
Braking Power-56% Front, 44% Rear. 
Master Cylinder Filling Note-New cars shipped 
from the factory have master cylinder filled to level 
%" below top of filler neck and this level is satis. 
factory for service (cylinders were filled tQ ½" 
below top). 

Band Brake: See Service Brakes above. 
NoRol: Optional. See Drake Section for complete data. 

MISC. MECHANICAL 
Convertible Top Control: Ifydro-lectric type (hy

draulic actuation with motor-driven pump supplY·
ing oil under pressure for power cylinders). 
See Mucellan.eoua Section for complete data. 
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DISTRIBUTOR: Delco-Remy No. (1949) 1110219, 
(1950-51) 1110222. Automatic and vacuum advance 
type with "Center-Bearing" breaker plate. 

►CAUTION-"High Tower" Distributor caps with 
built•in resistor used on 1949 distributor. "Low 
Tower" caps without resistor used on 1950-51 dis• 
tributor. Never use a "High Tower" cap with 1950-51 
"High Resistance" secondary cables. 

► Breaker Plate Bearing Assembly-Plate rotates on 
3 bakellte buttons on support plate with spring ten• 
sion adjustment (shim washers) on underside of 
support plate. Pull required to move plate should be 
8 oz. min., 16 oz. max. with breaker plate assembly 
out of housing. 
See "Delco-Remy Center-Bearing Breaker Plate Dis
tributor" in Electrical Equ,ipmeni Sec1ion. 
Breaker Gap--.022'' (new points), .020" (used pts.). 
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INSTR LIGHT • 

L. OIRECTION 
INDICATOR 

DIRECTION 
SIGNAL SY( 

BEAM 

►CAUTION-Dial indicator for setting point gap 
recommended by car manufacturer. Don.or we feeler 
gauge /or 11eui11g u.sed point&. 
Cam Angle-35°. Test limits with .022" gap 31•37°. 
See "Oelco-Rem:r Cam Ansle'' in Electrical Equipment 
Section. 
Breaker Arm Spring Tension-17·21 ounces. 
Rotation-Counter•clockwise viewed from above. 

Automatic Advance 
Degrees DJstr. R.P.M. Degrees Eng. R.P.M. 

Start ..... _ ................. 300 2.-.... ···-·· .. ······· 600 
8.25 ................... - ... 1100 16.5 ·····•-"·· ........ 2200 
8.5 ··-·- .......... _ .... 1400 17 ........................ 2800 

14 ................ ·-·-··2050 28 ........................ 4100 
Gasclector-Manual adjustment at distributor. 10° 
advance or retard. See Ignition Timing. 

Vacuum Spark Control: Delco-Remy (part of distr.). 
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19S1 MODELS 

Vacuum Advance-1110219 
Distr. Degrees Eng. Degrees vacuum (" of HG} 
Start................................ 0° ...... .................. 7 -9'' 

6.5 ·············· .................. 13½ 0
•••••••••••••••••••••••• 13-16'' 

Vacuum Advance-1110222 
Distr. Degrees Eng.Degrees Vacuum(" of HG) 
Start................................ o• -·-····-···"•· .. ·-· 7-9" 

7½" -········ ...... - ............. 15• ·--·····-·· .. •··•• .. 14.5-16.5" 

IGNITION TIMING 
Std. Setting Flywheel Degrees Piston Pos. 
All Engines@ ................ 6° BTDC ................ 0138" BTDC. 
{!)-Regular Fuel-Std. Hd. Ethyl Fuel-7.5-1 Hd. 
High Comp. Head Engines set 3° BTDC at factory. 
Timing Mark-Three lines on vibration dampener. 
First (6°) line on vibration dampener aligned with 
pointer on chain case cover (2nd line 2° or 3° BTDC, 
3rd line TDC). 
Timing (with Timing Ligbt)-Loosen gaselector in
dicator arm-to-block clamp bolt, set arm at O, tighten 
bolt. Connect Timing Light (KMO318) to No. 1 
spark plug, idle engine. Loosen advance arm clamp 
bolt, rotate distributor until tinting light shows 
pointer a.t timing mark on vibration dampener 
which indicates 6° BTDC (1st line). Tighten clamp 
screw. Check Oaselector Setting (se.e below). 
Gasclector Setting-Set to give best performance 
without spark knock or ping for fuel used. Marked 
"ADV" and "RET", adjust according to these marks. 

CARBURET()R 
1949-50 CARTER 

Carter WA-1, No. 717S ................ Synchro-Mesh Trans. 
Carter WA-1, No. 718S .................. Hydra.-Matic Drive 
11/4 " s.ingle barrel downdraft types with Carter Cli
matic Control. 
Casting No. on Fla.nge-(717S) 388, (718S) 592. 
See Carburetor Section I or complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up. 
Metering Rod & Jet--See Carter Jet Table in Carbu
retor Section. 
NOTE-No "throttle cracker" used. 

Ilydra-Ma.tic Throttle Linkage Adjustment: See Pon
tiac Hydra-Matic Drive in Transmission Section. 

Fast Idle: carter Single Barrel Carburetor type. 
Setting-%" clearance between choke valve and air 
horn (Gauge T109·85) with throttle valve closed and 
stopscrew against (not on) first step of fast idle 

, cam. Adjust by bending eonnector link at lower 
offset (use Tool T109·41). • 
See Carburetion Equipment Section for complere data. 

Automatic Choke: Carter Climatic Control (single 
barrel carburetors). 
Setting--3 Points Rich. 
See CarbuTetion Equipment Secti-On /or complete data. 

1951 ROCHESTER 
Rochester Model BC, No. 7002870. Synchro•mesh 
and Hydra•Matic Drive cars. 
1¼" single barrel downdraft with automatic choke. 
See Carburetor Section /or complete data. 

Scttings-(Idle Setting, Float Level, and Accelerating 
Purnp): See Tune-Up. 

Bydra.-Matic Throttle Linkage Adjustment: See Pm,
tiac Hytlra-Matic Drive in Transmission Section. 

CONTINUED ON NEXT PAGE 



Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PA.GE 

must be (1950) 10-20 lbs., (1951) 20-35 lbs. Taper 
and out-of-round limits-Piston .0005", Cylinder 
.0005" max. new. 

Replacement Pistons: See Ponriac Special Data. 
PISTON RINGS·: Two tapered-face compression rings 

above pin, one slotted oil control ring below pin. 
NOTE-Rings are cadmium-plated or tin-plated. 
Ring Width End Gap Side Clearance 
Compr. (# 1, 2) _ ... 3/32" ....... 007-.012" -·-···-·0015-.003" 
01] ( #3) --·········3/ 16'' ...... 007-.012" ........... 001-.0025" 
Installing Compression Rings-Mark "TOP" up. 

Replacement Rings: .005", .010", .020", .030" Oversize. 
PISTON PIN: Diamete.r-.9369-.9375". Lgth-3 1/16". 

Pin is shot-peened type (shot-peened before final 
grinding and lapping). Pin is locked In one .piston 
boss by self-locking lockscrew and opposite boss 1s 
slotted to permit pin movement. 
Pin Fit in Rod Bushing-.0004-.0006" clearance. 

Replacement Pins:-.001" (red & brown), .003" (red),, 
. 005" (blue) oversize. Paint marked on end of pin. 

CONNECTING ROD: Weight 37 ozs. Length 7 9/16". 
Crankpin Joumal DJameter-2.1237-2.1247". 
Lower Beating-Thin type, interchangeable, steel
baeked, babbitt-lined type. 
Clearance-.0001-.0021". Sideplay-.00'7--012". 

Bearing Adjustment:-None (no shims). 
Replacement Bearings: Standard size & .001" Under

s1ze. NOTE-Bearings have small tongue which 
must engage groove in rod and cap. 

Installing Rods: Not offset (install either way). • 
NOTE-Rods and bearing caps marked to insure 
correct reassembly (marks must be together). These 
marks do not Indicate cylh1der in which rod used. 
CAUTION-Keep each connecting rOd and its bear
ing cap together. 

CRANKSHAFT: Four bearing type with Integral coun
terweights and vibration dampener on forward end. 

►Flywheel to Crankshaft Bolts (Synchro-Mcsh 
Transmission)-¾" hex head bolts (No. 508463) or 
1" hex head bolts (No. 510832) are used. Either type 
can be used for replacement but head sizes must be 
alike on all bolts or engine balance will be destroyed. 
.Journal Diameters-#!, 2.4982-2.4992"; #2, 2.5294-
2.5304"; #3. 2.5919-2.5929"; #4, 2.6232-2.6242". 
Bearings-Thin type, removable, steel-baeked, 
babbitt-llned. Upper and lower bearing halves alike. 
Clearance--.0003- .0023". 
Rear Main Bearing Oil Seal Renewal-See Pontiac 
Special f).qtn. 

Replacement Bearings: Standard & .001" Undersize. 
End Thrust: At #3 (rear 1ntermed1ate) bearing. 

Endptay-.003-.008". 
CAMSHAFT: Four bearing, non-adjustable chain, 

Clearance--.0015-.0025" (new). 
End Thrust :-Steel thrust plate. behind camshaft 

·sprocket. Replace if worn. Endplay-.003-.007". 
Timing Chain: Morse. Width 1". Pitch%". Length 21" 

or 56 links. NOTE: 1951 cars equipped with a timing 
chain bumper to eliminate vibration. 
See "Tirning Chain" in Pontiac Specitil Data Section. 

Camshaft Setting:-Sprockets mnrked. Mesh chain 
with sprockets turned so that '0' marks are ndjacent 
and in line with a straightedge across shaft centers. 
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VALVES: Bead Diam. Stem Diam.. Len~b 
Intake .............. ! 19/32" ...... - ......... 310-.311" -··-····5.718" 
Exhaust .......... 1 15/32".····-···· ...... 310-.311" ....... _ ... 5.718" 

Seat Angle Lift Stem Clearance 
Intake -·············30• ---··········l9/64" .•. .Free flt to .0006"<:D 
Exhaust ............ 45• .............. 19/64" ... .Free flt to .0006"<!) 
@--Tapered (max. clearance at bottom .0006"). 

Valve Guides: Guides have tapered hole (.001" taper 
to inch-greatest clearance at top). Exhaust guides 
counterbored at top to depth of¾". 
Checking Valve Clearance in Guide-Clean guide 
with tool KMO122, clean counterbore in exhaust 
guide with Counterbore Cleaner J-2122. Valve 
should Just fall through guide of own weight. 
Installing Guides-Use Valve Guide Remover J-2542 
to remove and install guides. Drive new guide down 
in block (counterbored end up on exhaust guides) 
until upper end 29/32" below top edge of valve seat. 
Ream guide with PR-131 tapered reamer and finish 
counterbore with Counterbore Cleaner J-2122 for 
correct clearance (see above). 

►C.4UTION-Guides furnished with straight hole 
which must be taper reamed. 
NOTE-Eight cylinder intake valve guide may be 
used on six cylinder cars. 

Valve Springs:-Intake and exhaust springs identical. 
Install with two closed coils at top and dampener 
on top of each spring. Use new dampeners when
ever removed from spring. Free Length-2 9/16". 

Spring Pressure Length 
Valve Closed ·····---····56-631bs .. _ ............ ---···1 29/32" 
Valve Open ....... - ....... 97-105 lbs ............. - ......... 1 19/32" 

Valve Lifters:-Barrel type, cast-iron. Guide holes 
reamed in block. Lifters furnished .005" oversize 
(use pilot reamer J-706-P when reaming holes to 
maintain alignment-valve guides must be removed, 
use Valve Guide Removing Tool J-2542). 
Clearance-Free fit. Lifter should just move freely 
with finger touch. 

VALVE TIMING 
Tappet Clearance: .011" to .013", All Valves, Hot .. 011" 

"00" gauge, .013" "No Go" gauge. 
High Speed Setting-.013" EXH. Hot. 
Cold Setting with Engine Stopped-.012" to .014" 
Cold (room temperature). CAUTION-Check setting 
after engine warmed-up for llmlts of .011" to .013" . 

►NOTE-A -removable plate ls installed in front fen
der skirt so tappets are accessible for adjustment. 

Valve Timlng:-See Cams/111/t Settinl! (lbove. 
Intake Valves-Open 5• BTDC. Close 39• ALDC. 
Exhaust Valves-Open 45• BLDC. Close 5• ATDC. 
Valve Timing Check-With .015'' tappet clearance 
#6 intake valve should open with #6 pi.ston 5• or 
.0096" before top dead center with first straight line 
of dampener mark '/IGN.ONE/' slightly past pointer 
on left front face o! chain cover. Reset tappet 
clearance .011-.013" (warm). 

LUBRICATION 
Engine Oiling System: Pressure to main bearings 

connecting rod lower bearings and p1Ston pins 
(rifle-drilled rods), camsha!t bearings, and chain. 
Crankcase Capacity-5 qts. (refill), 6 qts. (dry). 
Normal Oil Pressur~35-45 lbs. at 40 MPH. with 
warm oil (10-30 lbs. Idling). 
Oil Pressure Regulator-On oil pump. Opens at 40 
lbs. Replace spring if free length less than 2 6/16". 

Oil Pump: Gear type. On right side of crankcase. 
Oil Cleaner: Precipitation type (1n crankcase). 
Oil Pressure Gauge: AC No. 1507535. Not electric. 
Crankcase Ventilation: Filter element In oil filler cap 

(inlet). Outlet pipe at valve compt. cover on right 
rear side of engine (cars with oil bath air cleaner 
use 3-piece outlet pipe containing !ilter element). 
Wash tilter element and re-oil by dipping In eng1ne 
oil when servicing a1r cleaner. 
C.4UTION-Flller cap must be installed with air 
opening 1n cap toward front of car and seam in line 
wlth groove ln tube (may cause excessive oll con
sumption 1t Installed backward). 
Crankcase Ventilator Outlet Pipe-On cars with 
OU-bath type Air Cleaner, special 3-plece ventilator 
outlet pipe used with copper gauze air cleaner. 

COOLING 
Cooling System: Pressure type with pressure valve and 

vacuum valve (relief valve) in filler cap. 
►1951 WATER PUMP PRODUCTION CHANGE-Water 

pump claan,;ed lo include lub,·ication lwle. Earlier type 
pumps can be cl1anged to l1,bricated type. See "Pontiac 
Water Pumps" in Water Pump Section . 
Capaclty-181/ 2 qts. 
Pressure Valve-AC No. 850549 Filler Cap. Opens at 
7 lbs. (6¼-7½ lbs.). 

Water Pump: Paekless, se.aled ball-bearing shaft. 
See Water Pump Section /or complete data. 
Removal-Drain cooling system, remove hose con
nection at pump, remove belt, take out water pump 
mounting bolts and lift pump out. 
Belt Adjustment-See Generator Belt Adjiutment. 

Thermostat :-Harrison. In cylinder head outlet. 
Setting-Starts to open 148·-156°F. Fully open 176°F. 

Temperature Gauge: AC Electric type. 
Dash Unit-AC No. (1949) 1512126, (1950-51) 1512287. 
Engine Unit-AC No. 1512015. 
See Mi&cellaneou, Section /or complete data, 

CLUTCH 
Inland, Slngle Plate, "Diaphragm", dry disc type 
with Long Driven Member Model 9½CF-TS (except 
Taxicab), Model l0OF-CS (Taxicab). 
See Clutch Secrion for complete data. 

►Heavy Duty Clutch Note-No separate 1950 Heavy 
Duty Clutch used. Std. 8 Cyl. clutch cover assembly 
used with special 6 Cyl. lCY' driven member. 
See Clutcli Section /or complete data. 
Facings-Woven type, 2 required. I.D. 6" (All 
O.D. 9½" (exc. Taxi), 10" (Taxi), Thickness 1/a". 

Pedal Adjustment:-Free travel '1/a-11/8" (adjusting 
nut on link at clutch fork). 

Removal: Remove Transmission (see Transmission 
Removal below), remove clutch bearing support 
spring washer (in rear face of clutch housing}, re
move clutch housing bottom cover and control 
shaft inner bracket. Remove release bearing sup
port and release bearing (see Clutch Release Bear
ing & Support data}, tapping the support from 
inside the clutch housing to aid in removJng 
(CAUTION-avoid striking tubular portion of sup
port). Mark flywheel and clutch cover (to insure re
lnstallation In same position to maintain balance), 
remove clutch cover mounting bolts evenly, move 
clutch assembly away from flywheel at bottom and 
withdraw driven member, lower cover assy. out. 
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T une-Up-lgnition 

MODEL IDENTIFICATION 
SERIAL NUMBER: On left front door hinge post. 

1949 Numbers-PSTS-1001 Up ...... Synchro-mesh Tr. 
PSTH-1001 Up .................... with Hydra-Matic Drive 

1950 Numbe'rS-PSTS-1001 Up ........ Synchro-Mesh Tr. 
PSTH-1001 Up ...................... with Hydra-Matlc Drive 

1951 Numbers-PSRS-1001 Up ...... Synchro-mesh Tr. 
PSUH-1001 Up .................... With Hydra-Matic Drive 

Prefix letter indicates Assembly Plant (below). 
►Assembly Plant Pref.ix Letter. P-Pontiac, Mich., 

C--South Gate, L-Linden, W-Wilmington, K
Kansas City, A-Atlanta, F-Framingham. 

ENGINE NUMBER: Same as Serial Number. Stamped 
on boss on left upper front corner of engine block. 

TUNE-UP 
COMPRESSION PRESSURE: (Std. 6.5-1 Head) 118-

135 lbs. at 200 RPM. (Optl. 7.5-1 Bead) 135-153 lbs. 
at 200 RPM. 

VACUUM READING: 18-20" steady idling at 7-8 MPH. 
or 365-385 RPM. on Hydra-Matic ca.rs. 

FlRING ORDER: 1-6-2-5-8-3-7-4. See diagram. 
SPARK PLUG GAPS: .025".Limits .023·-.028". 

Plugs-AC No. 45. 14 mm. Metric. 
DISTRmUTOR: Breaker Gai>--.016" (new points), 

.015" (used points). 
►CA.UTION-Dial indicator for setting point gap 

recommended by car manufacturer. Do n'1t use feeler 
gauge /or setting used points. 
Cam Angle-26°. Test 11mits with .016" gap 21-30°. 
See "Delco-Remy Ctrm Angle" in Electrical Equipment 
Section. 
NOTE-It dial indicator not available when setting 
Breaker Gap on Used Points, car manufacturer 
recommends gap be set by cam angle at 28° closed. 
Breaker Ann Spring Tensfon-19-23 ounces. 
Automatic & Vacuum Advanc&-See Ignition. 
Condenser Capacity-.18-.23 microfarad. 

IGNITION TDUNG: a• BTDC (initial setting-See 
Ga.selector Setting). 
Timing Procedure-See Ignition Timing. 
Timing Mark-First (6°) line on vibration dampen
er aligned with potnter on cha.in case cover (2nd 
line 2° or 3° BTDC, 3rd. line TDC). 
Gasetector Setting-Set tor barely audible ping 
when accelerating at 20-30 MPH., full throttle. 

CARBURETION: 
Idle Setting-¾-1¼ turns open. Two screws-turn
ing screws out gives richer mixture. 
Idle Speed (standard)-450-475 RPM. or 7-8 MPH. 
Idle Speed (Bydra-Matic)-365-385 RPM. 
Float Level-3/16" from top of :floats to gasket seat 
on bowl cover (Gauge Tl09-162). Sides of floats 
should barely touch vertical uprights on gauge (to 
avoid floats binding on sides of bowl). 
Accelerating Pump-Lower Hole (minimum) Nor
mal. Upper Hole (max.)-1! more charge required. 

Choke Setting: Centered at Index. 
Fuel Pump Pressure: 4-4¾ lbs. 
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MANIFOLD HEAT CONTROL: Thennostatic coil type, 
non~adjustable (fixed anchor pin). Counterweight 
should be securely clamped to shaft in vertical po
sition with valve closed (cold position). 
NOTE-Valve shaft bushings are Stainless Steel. 

VAL VE TAPPET CLEA. 'tANCE: .011" to .013", Hot .. 011" 
"Go" gauge, .013" "No Go" gauge. 
Digh Speed Setting-.013" EXH. Hot. 

►Cold Setting with Engine Stopped-.012" to .014" 
Cold (room temperature). CAUTION-Check setting 
after engine warmed-up for limits of .011" to .013". 

►NOTE-A removable plate ls installed in front fen
der skirt so tappets are accessible for adjustment. 
Valve Timing Check-See Jlal1>e Timing. 

STARTING: See Bate,.,,, StaTter, Gerrerator, Regulator. 
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IGNITION 
►IGNITION JIIGI/ TENSION CACJLE CAUTION-Special 

non-metallic conductor cables (with built-in sup
pression resistance). Marked "RADIO-4000-GM." 
See "lgniiion Notes" in P(mtiac Special Data for cable 
inatallation data. 

►C.4UTION-Thls high-resistance cable must not be 
used on 1949 cars with "High Tower" resistor type 
distributor caps. 

IGNITION SWITCH: Delco-Remy No. (1949) 1116461, 
(1950-51) 1116464. 
Ignition Lock-Briggs & Stratton Delco-Remy. 

COIL: Delco-Remy No.1115380. Mounted on engine. 
Ignition Current-2.5 amperes idling, 4.5 stopped. 

CONTINUED ON NEXT PAGE 
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Electric a I-Engine 

Fuel Pump (Fuel-&-Va.cuum): AC Type A:J, 1537317. 
Replacement Pump-AC No. 539. 
Pressure-4-43/4 lbs. 
See Carburetion Equipment Section for complete dala. 

Gasoline Gauge: AC Electric type. 
Dash Unit-(1949-50) AC No 1517117 (1951) AC No 
1517378. • • • 
Taruc Unit-(1949) AC No. 1517083. (1950) AC No. 
1517249, Sta. Wgn. AC No. 1517122. (1951) AC No 
1517411. Sta. Wgn. 1517410. • 
See Carburetion Equipment Section for complete data. 

BATTERY 
Delco Type (1949-50) 15E4. (1951) 15E6. 6 volt 15 
plate, 100 Ampere Hour Capacity. ' 
Grounded Terminal-Negative (-) to engine. 
Loeation-On left side of engine compartment. 
Police Battery Delco Type (1949-50) 19E4. (1951) 
19E6. 6 volt, 19 plate, 130 Ampere Hour Capacity. 
NOTE-The "E6" battery used on the 1951 cars is 
the new "Low Gravity Type." Specific gravity range 
of electrolyte at full cnarge ts 1.260·1.280 ("E4" 
models 1.275-1.290). 
Grounded Ter. & Location-Same as 15E-4 above. 

STARTER 
LBD ............ _.Delco•Remy 1107957. Arm. No.1867897. 
RHD .... _ ... _ ..... Delco-Remy 1107934, Arm. No.1867897. 

►CA.UTION-LllD atarter operatu whenever pu5hbuuon 
depreued (and &hift ler,er in neutral on Hrdra-Matic) 
Drive-Overrunning clutch (solenoid pinion shift). 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ozs. eaeh. 

Performance Data..-1107934 & 957 
Torque R.P.M. Volts Amperes i° ft. lbs ...... _. __ .. - ... 5500.-.. - .. -.6.7 ..... - ... ·-··· 80@ 

~Inc;udes ·cuuentdr~~~starter3s~tcb~--·600 

Remo~: Flange mounted at left front of flywheel 
housmg. To remove, take out mounting screws. 

Starting Switch (1107957 Starter): (1950-51) Delco
Remy Solenoid 1118140 (no relay used) mounted on 
starter and controlled by Pushbutton Switch (1950) 
No. 1996037. (1951) No. 1996045, and Neutral Switch 
No. 1997846 (195!}-51) Hydra-Matic cars. 
CAUTION-Overrunning clutch pinion clearance 
must be adjusted if solenoid removed from starter 
See Electrical Equipm~,u Section /or complete data. • 
(1107934)-Delco-Remy Solenoid 1118102 on starter 
an~ controlled by Relay No. 269-G and Pushbutton 
Switch No. 1996039 (and Neutral Safety Switch 
1997846 on Hydra•Matic Drive cars). 
See Electrical Equipment Section /or complote data. 
Neut'ral Safety Switch Adjustment-See Pontiac 
Hydra-Marie llrit1e in Tranami.aion S•ction. 

GENERATOR 
Generator Armature 

Year Delco-Remy No. Delco-Remy No. 
1949-50 ............ - .............. 1102711... ..................... _.1879002 
f951 (Early) .................. 110276L ......................... 1911962 

951 (Late) .................... 1102775 
Police .............................. l 106-403 ............................ 1880252 
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~o brush types with voltage and current regula
tion. 
Maximum Charging Rate-No. 1102711, 36 amperes 
cold, at 2040 Gen. RPM. No. 1102750, 40 amperes cold 
at 1950 Gen. RPM. Actual charging rate set by regu
lator (dependent on battery condition). 

Performance Data (Cold) 
Amperes Volts R.P.M. 

1102711 .................................. 30(!) ....... - ..... 8.0 .............. 1760 
1102750 .................................. 40 ......... - ....... 8.0 .............. 1950 
1106403 .................................. 35 .................. 8.0 .............. 1040 
Rotation-Counter~clockwise at commutator end. 
Brush Spring Tension-2B ozs. 
Field Current-(1102711) 1.75•1.9 amperes at 6.0 
volts. (1102750) 1.90-2.05 amperes at 6.0 volts. 
(1106403) 1.77-2.0 amperes at 6 volts. (1102775) 1.90-
2.06 amperes at 6 volts. 

Removal; Generator pivot mounted at left front of 
engine. To remove, take out pivot and clamp bolts. 

Belt Adjustment; Belt deflection Qr .sideplay midway 
between generator & pump pulley should be l½". 

REGULATOR 
Regulator For 

Year No. Generator No. 
1949-50 (Std.) .............. 1118301... ..... - .................. 1102711 
1951 (Early) .................. 1118300 ............................ 1102750 
1951 (Late) .................... 1118725 ............................ 1102775 
Police .............................. 1118352 ............................ 1106403 

►NEW "1118800 SERIES" regulators have screw ad,
justment for settings and single regulator springs. 
See Electrical Equipment Section /or complete data. 
CAUTION-Check generator for grounded field eoils 
and leads before changing regulator settings to cor
rect High Chaxging Rate of High Voltage. 

Cutout Relay 
Cuts ln-5.9·6.8 volts hot (set to 6.4 volts hot). 
Contact Gap-.020" (same for both contacts). 
Air Gap-.020" (with contacts just closed). 

Voltage Regulator 
Setting-7.0•7.7 volts hot (set to 7.4 volts hot). Regu
lator 1s over-compensated for temperature. Should 
be checked with cover in place and hot. 
Air Gap-.075" with armature pressed down to point 
where contacts are just touching. 
Checking & Adjustment-See Elec. Equip. Section, 

Current Regulator 
Setting (1118301) ........ 32-40 amps. hot (set at 36 hot) 
Setting (1118300) ........ 40-46 amps. hot (set at 42 hot) 
Setting (1118352) ........ 33-37 amps. hot (set at 35 hot> 
Setting (1118725) ....... .45-51 amps. hot (set at 47 hot) 
Air Gap-.075" with arma.ture pressed down to point 
where contacts are just touching. 
Checking & Adjustment-See Elec. Equip. Section. 

LIGHTING 
Headlamps; Gulde "Sealed Beam" type. 

SH Blectrical lsquipmenl Section for c:omplel• data. 

Adjustment-Aim upper beam straight ahead (hot 
spot center 3" below lamp center height at 25 ft.). 
Beam Indicator-At speedometer. Lighted when 
upper beams in use. 

Directional Signal: See Electrical Equipment Section. 
Direction Signal Indicator-Red pilot Ugbt on 
speedometer dial. Flashes when signal In use. 

Switches 
Lighting-Delco-Remy No. 1995032. 
lnstrumenlr-Part of Lighting Switch. Rheostat op
erated by turning Light Switch Knob. 
Beam Seleetor-Delco-Remy No. 1997008. 

MISC. ELECTRICAL 
TBERMOSTA'I1C CffiCUIT BREAKER: Delco-Remy. 

On back of light switch (part of switch assy.). Con
tacts remain closed with 30 amperes but open in 3 
minutes with 42 amperes at 70°F. Not adjustable. 

MAIN FUSE BLOCK: On left hand engine side of 
dash. Two fuses (plus 1 spare) as follows: 
Tail Lamp-SFE 14 ampere. In gold colored fuse 
bolder. Protects rear license, instrument, ignition 
key, and elock lamps (dome on convertible). 
Stop Lamp-SFE 14 ampere. In gray colored fuse 
holder. Protects trunk light and dome light. 

ACCESSORY FUSE BLOCK: Six fuses mounted on 
fuse block on dash behind instrument panel. All 
fuses are 20 ampere except Radio fuse which is 14 
ampere. (Spare Radio fuse on main fuse block on 
engine side of dash). Fuse identification printed in
side fuse block cover. 

HORNS: Delco-Remy No. 1999645 (Low Note). No. 
1999646 (High Note). Vibrator types operated by 
relay. 

Lo~ote ·-............... ~~.i~:2l ~~;e~~~~~.~ ......... o!t.~t/ 
High Note ._ ................. 18-20 amperes ............. 039-.044" 

Hom Relay: Delco-Remy No. 1116775. 
Contact Gap--.027". Air Gap-.014" (closed). 
Contacts Clos--2.75-4.0 volts (set to 3.5 volts>. 
Contact Gap-.027". Air Gap-.014" (closed>. 
Contacts Close-2.75-4.0 volts (set to 3.5 volts). 

ENGINE 
ENGINE SPECIFICATIONS: 8cyllnder, "L" head type. 

1949 1950-51 

:r::ke"·::::::::::::::::~:::::::::::::::::J~:::::::::::::::::=:::::::::::::~~= 
Displacement ................ 248.9 cu. in ............. 268.2 cu. in. 
Rated Horsepower .................. 33.8 .............................. 36.4 
Developed HP ................ 104 at 3800 .............. 108 at 3600 
Compression Ratio-Std. 6.5-1. Optl. 7.5-1, iron hds, 
Compression & Vacuum Rea.ding-See Tune-lip. 

TIGHTENING TORQUES: See Po11tiac Special Data. 
CYLINDER BEAD: Tightening Torque & Cylinder 

Head Diagram-See Pontiac Special Daw. 
►CAUTION-New cylinder heads and thinner gasket 

used on 1950 engine. Interchange of heads on 1949-
50 engines will change compression ratio. Do not use 
thinner 1950 gasket on 1949 engines. 
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Mechanical 

Crankcase Ventilator Outlet Pipe-On cars with 
Oil-bath type Air Cleaner, special 3-piec.e ventilator 
outlet pipe used which has copper gauze type air 
cleaner in container section. Wash and re-oil filter 
element when servicing air cleaner. 

COOLING 
Cooling System: Pressure type with pressure valve and 

vacuum valve (rellef valve) 1n filler cap. 
Capacity-19½ qts. 
Capaeity-18½ qts. 
Pressure Valve-AC No. 850549 Filler Cap. Opens at 
7 lbs. (6¼-7 1/ 2 lbs.). 

Water Pump: Packless, sealed ball-bearing shaft. 
►1951 WATER PUMP PRODUCTION CHANGE-Water 

pump changed to inclride lubrication hole. Earlier type 
pumps can be changed to lubricated type. See "Pontiac 
Water Pumps" in Water Pump Section. 
NOTE-Fan. flange reversed over previous models. 
See Water Pu.mp Section for complete data. 
Removal-Drain cooling system, remove hose con
nection at pump, remove belt, take out water pump 
mounting bolts and lift pump out. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Starts to open 151°F. Fully open 173°F. 

Temperature Gauge: AC Electric type. 
Dash Unit-AC No. (1949) 1512126, (1950-51) 1512287. 
Engine Unit-AO No. 1512015. 
See Miscellaneoua Section for complete data., 

1CLUTCH 
Inland. Single Plate, "Diaphragm," dry disc type 
with Long Driven Member Model lOCF-CS. 
See Clutch Section for complete tlata. 

Pedal•Adjustment:-Free travel 3/s-l¼" (adjusting 
nut on link at clutch fork). 

Removal: Remove transmission (see Transmission 
Removal below), remove clutch bearing support 
spring washer (in rear face of clutch housing), re
move clutch housing bottom cover and control shaft 
inner bracket. Remove release bearing support and 
release bearing (see Clutch Release Bearing & Sup
port data), tapping the support from inside the 
clutch housing to aid in removing. (CAUTION
avoid striking tubular portion of support). Mark 
flywheel and clutch cover (to insure re-installation 
in same position to maintain balance), remove 
clutch cover mounting bolts evenly, move clutch as
sembly away from flywheel at bottom and withdraw 
driven member, lower cover assembly out. 

►Clutch Sticking Correction (Removal of Excess Re
lease Bearing Lubricant): If Recess in bore on bear
Ing over-lubricated when clutch assembly installed, 
excess lubricant may be found causing clutch stick
ing. Clean out excess lubricant found at the follow
ing points: transmission drive gear, driven plate 
hub, clutch facings, pressure plate and cover as
sembly, release bearing support tube, fulcrum 
points of release fork, and recess in bore on release 
bearing (do not wash bearing, bearing is "sealed" 
type). Lubricate clutch parts exactly as described 
1,Inder Installation Note following: 

EIGHT, 49-27 {1949), 50-27 ( 1950), 51-27 {1951) 1949-50-51 PONTIAC 807 

Clutch Installation Note-Install new felt oil seal 
against shoulder ahead of oil slinger retaining ring 
on Transmission Main Drive Gear (will bear against 
flared end of release bearing support when installed) . 
Lubricate seal with engine oiI before transmission 
installed. Coat entire length of outer diameter of 
release bearing support tube with grease. Lubricate 
release fork fulcrum points with a very light coat of 
grease. Apply light coat of Lubriplate on main driv
ing gear splines. Use new paper gasket between sup
port flange and clutch housing, make certain that 
flange is not bent or distorted (will cause misalign
ment of transmission). 

Clutch Release Bearing & Support: See Pontiac Special 
Data for description. 

TRANSMISSION 
Own Make. All helical gear. Constant-mesh syn
chro-mesh (Second & High), sliding gear (Low & 
Reverse). Sec Transmission Section for data. 

Transmission Control: Pontiac "Safety-shift" remote 
control type with gearshift lever on steering column. 
See Transmission Section /or complete data. 

Removal:-Dlsconnect speedometer cable, gearshift 
selector and control rods from transmission. Discon
nect rear universal (wire trunnions) and pull out 
propeller shaft. Remove upper transmission mount
ing screws. install guide pins ( J-851). remove lower 
screws, pull transmission to rear, down and out. 
Installation Note-Use guide pins installed in two 
upper transmission mounting holes to assist in slid
ing transmission straight forward into place (to 
avoid damage to clutch release bearing tubular 
support). NOTE-These guide pins may be made 
from ½-13 American National Thread bolts by cut
ting heads off and reducing over-all length to 4¼". 

►New Transmission Main Drive Gear Oil Seal-Ser. 
Transmission Section for complete data. 

HYDRA-MATl,C DRIVE 
OPTIONAL EQUIPMENT 

Own Make. Consists of Fluid Coupling and auto
matic self-shifting 4-speed planetary transmission. 
See Transmission Section /or complete data irtclutling 
Testing & Trouble Shooting. 

►NOTE: Different 1-lytlra-Matic Trans,ni.~sion used as 
follows: Hydra-M::itic Model No. 
1949 & First 10,000 cai's 1950 ....... ·-···············185-49-P(i) 
1950 (After 10,000 Cars) ................................ 185-50-P® 
1950 (Late Production) ................................ 210-50-D@ 
1950 (Last 1000 cars) .................................... 210-51-D(i) 
1951 .................................................................... 210-51-D© 
(i)-P9 preceding Serial No. on black background. 
@-P50 preceding Serial No. on black background. 
(s)-D50 preceding Serial No. on green background. 
©-D51 preceding Serial No. on green background. 

►D-50 (Late 1950) RYDRAMA1'1C NOTE-I-las Modu
lated Throttle Pressure. 

►D-51 (1951) llYf>l(AMATIC NOTE-Has Modulatml 
Throttle Pressure aml "Cone Type Clutc1," Reverse 
niechanism. 

►IIYDllA-MATIC "BUZZING" CORJ<f,,.CTION-Begin
ning with Hydra-Matic Serial No. D51-161050, a new 
front servo exhaust valve entered production to 
eliminate a buzzing sound encountered wl1en shift-

ing into reverse. This new assembly is interchange·
able with previous part No. 8613116. 
Lubrication-Check fluid level in transmission 
every 2000 miles (at lubrication period). Drain and 
refill every 25,000 miles. Use only GM Hydramatic 
Fluid or "Automatic Transmission Fluid Type A." 

Draining & Refilling-See "flytlra-Maiic Drive" in 
Transmission Section. 

Checking Fluid Level-Roll back right side of 
front floor mat. Clean all sand, lint, and dirt away 
from sheet metal cover in floor, remove cover, clean 
any dirt away from dipstick cover on transmission. 
Set Band Brake. Run engine for approx. 1 ½ minutes 
at speed equivalent to 20 MPH. with selector lever in 
"Neutral." Reduce engine speed to slow idle and 
move selector lever to "Drive" position, measure 
level with dipstick, add.fluid until level is at "FULL" 
mark with engine idling. 

►CAUTlON-En~ine must be idling slo,,, and selector 
lever in «Drfoe" position when clieckiri:! /1.u id level. 
Linkage Adjustment-See "H,-dra-Matic Drive" in 
Transmission Section. 

Removal: See "Hrdra-Mntic Drive" in Transmission Sec• 
tior,. 

UNIVERSALS 
Mechanics Model 2CR lock rlng retainer type or 
Saginaw clamp plate retainer type. 
See Universals Section for complete data. 

►CAUTION-Rear universal companion nut controls 
rear axle pinion bearing "pre-load" (must be ad
justed whenever nut is loosened). See Pontiac Rear 
.4:cle ill Rear A.xle Section. 

REAR AXLE 
Own Make. Hypoid gear, semi-floating type with 
pinion mounted on two taper roller bearings. 

►CAUTION-Rear Universal companion nut controls 
pinion bearing "pre-load" and must be adjusted 
each time nut is loosened . 
.<;;,.e Rear Axle Section /or complete data. 

►Filler Plug Production Change-Moved from axle 
cover at rear to front face of carrier on right side 
on late cars. 
Model Ratio Paint Mark© 
Hydra-Matic (AH) .............. 3.63:1.. ......... Vlolet or Blue 
Synchro-Mesh ...................... 4.1-1 .......................... Green 
Synchro-Mesh ...................... 3.9-1 .............................. Red 
Synchro-Mesh ...................... 4.3-1 .......................... White 
Synchro-Mesh .................... 4.55-1 ............ -. ........... Yellow 
Synchro-Mesh .................... 3.63-1... ....... .Violet or Blue 
11)-Qn outer end of axle shafts 
Backlash-.003-.012" (new) ,slightly over .012" (worn). 

RemovaI:-Disconnect rear universal and wire trun
nions (do not disengage spline joint at transmis
sion), remove axle shafts and carrier flange cap
screws. Withdraw carrier assembly from housing. 

►CAUTION-Rear universal joint companion flange 
nut controls pinion bearing "pre-load" <must be 
adjusted whenever nut is loosened). 

Axle Shaft Removal:-Remove wheel, brake drum, 
4 backing plate bolt nuts, static collector, and loosen 
bearing retainer (do not move backing plate or 
brake line may be damaged). Pull shaft with puller 
J-942 ~(do not drag axle shaft on oil seal). 
Wheel Bearing Adjustment-None. 
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HOOD ASSEMBLY 
1940-49 MODELS 

HOOD LOCK: Alligator type hood With lock handle 
('40), release button ('41-49) on instrument panel 
To release hood, push down on lock handle and 
press back safety catch on 1940, or pull out on re
lease knob and pull forward on safety catch on 
1941-49 cars. 
Lock Adjustment (1941-49)-Lock stud should be po
sitioned so that hood locks securely With firm pres
sure on top of hood (1f stud adjusted too high, hood 
will not lock securely; if stud adjusted too low, qood 
will rattle). To adjus:i; lock, loosen locknut on upper 
end of stud, turn stud counter-clockwise to lower 
stud, clockwise to raise stud, tighten locknut after 
completing adjustment. Lubricate latch on unde.r
side of grille top bafl\e and control wire in conduit. 

• 1947-49 MODELS 
HOOD ALIGNMENT: Raisehood,unhookhingespring 

on each side, of cowl, loosen three hinge plate to 
cowl bolts slightly at each plate, loosen four hood 
latch plate capscrews at front. Close hood, then po
sition hood until aligned properly. Raise hood with
out disturbing Wnge plates on cowl and tighten 
plate bolts. Hook hinge springs in place, lower hood 
to permit lock stud to center hood latch plate, raise 
hood, tighten plate capscrews. If further adjust
ment required, fenders and grille assembly can be 
shifted. 1939-42 MODELS 

HOOD SIDE PANEL REMOVAL: Separate removable 
hood side panels used. To remove, take out attach
ing bolts and screws on upper and lower edges. 

ENGINE REMOVAL 
CHAMPION <1947-49) 

ENGINE REl\lOV AL: For Oil Pan Removal & En(ine 
Servicing. Drain cooling system, position car under 
chain hoist,disconnect and remove parts as follows: 
1. Remove hood (disconnect at hinge arms). 
2. Remove center cylinder head capscrew and in
stall lifting eyebolt (cylinder head must be in place 
on block). Attach chain hoist to eyebolt and take up 
slack in hoist chain. 
3. Remove two clutch housing to engine rear plate 
dowel bolts and nuts, and 4 housing to engine plate 
bolts and nuts on lower edge. Remove 3 capscrews 
at top of housing by working through opening in 
front floor (housing will be secured by one bolt and 
nut at oil pressure pipe). 
4. Disconnect battery ground at battery. 
5. Remove 3 radiator core-to-core support screws 
on left side and free headlamp wiring harness from 
clips on radiator and fender. 
6. Remove 2 water outlet-to-cylinder head cap
screws. 
7. Disconnect wires at generator and primary lead 
at ignition coil. 
8. Disconnect accelerator cross shaft from push 
rod and heat indicator from cylinder head. 
9. Take off starter (not necessary to disconnect 
wires) and place to left of hand brake cable. 
10. Remove water pump inlet hose and 3 radiator 
core-to-core support screws on right side. 
11. Take out radiator core, rotate fan and move 
headlamp wiring harness to clear radiator inlet and 
outlet. 
12. Remove 4 fan capscrews, remove fan and pul
ley. Lay headlamp harness on top of core support. 
13. Disconnect flexible fuel pump connection from 

front gasoline line, and exhaust pipe from manifold, 
lower pipe off manifold studs.. . 
14. Loosen engine breather pipe capscrew. D1sc~n
nect windshield wiper hose at manifqld and flexible 
line from upper oil pressure gauge pipe. 
15. Remove one bolt and nut on clutch housing at 
oil pressure pipe. 
16. Remove front engine support from front frame 
cross-member and front engine insulator. 
17. Push car to rear to free engine from clutch 
housing, slowly raise engine while movi1_1g _forwar!'.1, 
tilting engine until clutch clears transmission mam 
drive gear shaft and engine rear plate clears cen
ter tie rod, then push engine to rear, turning engl1:1e 
45• to right, finally hoist engine slowly frotr_l chassis. 
NOTE-Engine should be placed on an engme stand 
for ease in performing service work. . . 

Engine Installation Note: When lnstallmg engme, 
align clutch driven plate with pilot bearing and lu
bricate bearing with wheel bearing grease. Place car 
in high gear so that transmission main drive gear 
can be rotated by moving car for engaging ~lutch 
driven member Use two ¼" x 8" tapered drifts to 
align clutch housing and engin~ rear _plate, c~at 
two clutch housing dowel bolts with white lead, m
stall these bolts and tighten in place with nuts. 
CAUTION-Do not ,lrive these ,fowel bolts into place. 
Engine Rear Mounting Note-See same note for 
Commander model (below) for rear engine mount
ing installation directions. 

COMMANDER (1947-49) 
ENGINE RE.1\IOVAL: For Oil Pan Removal & Engine 

Servicing. Drain cooling system, position car under 
chain hoist, disconnect and remove parts as follows: 
1. Remove hood (disconnect at hinge arms). 
2. Disconnect battery ground from cylinder head. 
3. Remove exhaust pipe hanger ahead of mufper 
and bracket and clamp from pipe at clutch housmg. 
Disconnect exhaust pipe at manifold. 
4. Remove transmission (see Transmission Re
moval on car model page). 
5. Disconnect clutch operating shaft from throw
out shaft by taking out cotter pin and inner clevis 
pin from sleeve next to clutch housing and pulling 
shaft and sleeve toward frame. 
6. Take out mounting bolts and remove rear en
gine mounting lower cushions and spacers and 
front enaine mounting insulator-to-support bolts. 
7. Remive center cylinder head capscrew and in
stall lifting eyebolt (cylinder head must be in place 
on block). Attach chain hoist to eye bolt and take up 
weight of engine. 
8. Remove right horn from cowl (not n_ecessary to 
disconnect horn wires) and place on wiper motor. 
9. Remove engine breather pipe. Disconnect wind
shield wiper hose at manifo~d and_flexible line f~om 
upper oil pressure gauge pipe. Disconnect fleXlble 
fuel line coupling at fuel pump. 
10. Disconnect radiator inlet and outlet hoses. Re
move 6 radiator core-to-core support screws and 
free headlamp wiring harness from clips on radia
tor and fender. 
11. Take out radiator core, rotate- fan to clear radi
ator inlet and outlet. Remove fan and pulley. 
12. Disconnect wires at generator a~d primary lead 
at Ignition coll. Remove magnet1~ sWitch from 
starter without disconnecting wires and place 
switch to left of hand brake cable. 
13. Disconnect accelerator cross shaft at push rod 
and heat indicator from cylinder head. 

M.. Push car to rear slowly, raise front of engine 
and maneuver front end into core support opening, 
then push engine to rear (swing rear epd to right). 
finally hoist engine slowly from chassis. 
NOTE-Engine should be placed on an engine stand 
tor ease in performing service work. 

Engine Installation Note: When installing engine, 
align clutch driven plate with pilot bt:aring and 
lubricate pilot bearing with ·wheel bearmg_ grease. 
Engine Rear Mounting Note-When instaUmg rear 
mountings, make certain that spacer tube 1n place 
in biscuit type rubber mountings and tighten these 
mounting bolts with torque of 25-30 ft. lbs. 
CAUTION-Spacer tube regulates compression of 
the rubber biscuits and must not be shortened or 
omitted. Excessive tightening of the bolts will 
damage spacer tubes. 

1950-51 CHAMPION 
1950 COMMANDER 

ENGINE REMOVAL: Drain cooling system and dis
connect water outlet from cylinder head. Remove 
hood and disconnect battery ground strap. Proceed 
as follows: 
1. Disconnect inlet hose from water pump. 
2. On Commander, remove radiator brace. 
3. Remove fan blades and pulley. 
4. Remove radiator and shroud assembly. 
5. Remove center cylinder head capscrew and r,e
place with an engine lifting eyebolt. Attach hoist 
and take up slack in chain. 
6. On the Commander, remove stabilizer shaft as
sembly with frame brackets attached and turn 
steering wheel all the way to the right. 
7. on the Champion, remove both dutch housjng
to-engine rear plate dowel bolts and on the Com
mander, drive or pull out the do:Vel rings. Then ~e
move bolts holding clutch housing to rear engme 
plate. 
8. Remove clutch housing cover plate from floor 
pan and remove clutch housing-to-block capscrews. 
9. Disconnect exhaust pipe front support clamp 
and then remove exhaust pipe flange-to-manifold 
nuts and lower pipe off manifold studs. 
10. Disconnect windshield wiper hose and discon
nect upper pressure pipe from flexible coupling. 
11. Remove distributor assembly and on the Cham
pion also remove oil level gauge adapter. 
12. Remove starter (Without disconnecting wires) 
and tie to left hood hinge. 
13. Disconnect accelerator cross shaft from crank 
rod and disconnect all other wiring from engine. 
14. 'Disconnect fuel pump flex lines. 
15. Remove front engine support insulator-to
crossmember (crossmember bracket on Champion) 
and also disconnect engine ground strap. 
16. Roll car rearward and separate engine rear 
plate from clutch housing. Slowly pull engine up 
and forward keeping engine tilted until clutch 
pressure plate clears transmiss_ion pinion._Move en
gine toward rear and turn engme to the nght, then 
slowly lift engine out of chassis. 

Engine Installation Not~: Lubricat~ Pil<?t bear111:g ai"!,d 
make sure clutch dnven plate 1s ahgned with 1t. 
Locate chain hoist so lift chain will exert a rear
ward force on engine as it is lowered into position. 
On the Commander, place a hydraulic jack under 
rear of transmission and raise it so pinion is near 
its normal operating position. Slowly lower engine 
.into chassis, Ulting r.ear of engine downward, en-
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Original Pistons-Stamped with size ot cyllnder 
bore 1n which pistons are Installed. 
Replacement Pistons-Stamped figure on top Indi
cates actual size ot piston. Pistons furnished std. 
& .002", .004'', .010", .015", .020", .030" oversize. 

PISTONS 
1942 MODELS 

REPLACEMENT PISTONS: Finished terrJc-alloy pis
tons furnlshed for replacement on 11>42 models as 
follows: 

Champion tG 
Size LlmJta Pan No. 

Standard(!) --··-··--······· 3.000-3.003" -···············.515746 
.002" Oversize© ............ 3.0035-3.0055" ........... _._ .. 515747 
.004" oversize ···-··-····-·3·0065-3.0085" ... _ ... __ ... _s15748 
.. o 10W " ... - ....... --3.0125-3.0145"--·-··------5157 49 
.015# U o---••3.0165-3.0185"•-•- ...... n ...... 515750 
.020W " ···-~-·-·-··--S.0215-3.0235•-•..,n-•--515751 
. 030"' .. ____ 3.0315-3.0335"-----&15752 

Commander 12A 
Standard(!) ···-··--···-··· 3.312-3.315" ··········---·515759 
.002" Ove.rslze© -·-····-·3.3155-3.3175" ........... _ .... 515760 
. 004" oversize ··-····---·3.3185-3.3205" .............. _.515761 
.010" " ·-····-·-...3.3245-3.3265" ... - .. - ....... 515762 
.015• •• .._.. __ -3.3285-3.3305" .. ----·--····-515763 
.. 020" •• .._ ____ ._.3.3335-3.3355" -·-- ... -·-··-·515764 
.030W •• -•-•••---•3.3435-3.3455"'.aa--••-•••••-•515765 

President SC 
Size Limits Part No. 

Stn.ndard(D ·····-··-··-··- 3.060-3.063" ···-·--··-·515772 
.002" oversize@ --·--·-3.0635-3.0655" ... _ .... __ ·-·515773 
.004'"' Oversize ..... ____ 3.0665-3.0685" ... ----···-·515774 
.010• " -·---3.0715-3.0735" ... -···-·-·515775 
.,015• U •ao--HS.0765-3.0785# -•--••---.-.515776 
.,020" H ••--•••,..3.0815-3.0835" .... - .. ••--••-•515777 
.030" u ·-··-···-·3-0915-3.0935 .. ····--·-............ 515'178 
©-Pistons lD these 2 sJzes furnished in .0005"' steps. 
All other oversizes are wJthtn limits shown above. 

1946-51 MODELS 
REPLACEMENT PISTONS: FJnJshed aluminum alloy 

pistons (with titted piston pins) are furnished for 
replacement in the sizes listed below. 
NOTE-Standard and .002" oversize Pistons fur
nished in .0005" gradations. All pistons are within 
limits shown. 

Champion 5G, 6G, 7G 
(Before Engine No. 354, 186) 

Size Limits Pan No. 
Standard ···········--·3.0000-3.0030'' - .................... _.512409 
.002" oversize ........ 3.0035-3.0055" .......................... 512410 
.004" oversize ........ 3.0065-3.0085" ........................... 512411 
.010" Oversize ........ 3.0125-3.0145" .......................... 512412 
.015" Oversize ........ 3.0165-3.0185" ...................... -.512413 
.020" Oversize ........ 3.0215-3.0235" ................. - ....... 512414 
.030" oversize ·-·····3·0315-3.0335" .......................... 512415 
.040" oversize ... -.3.0415-3.0435" ................. --·····522112 

Champion 7G, 8G, 9G 
(After Engine No. 354, 186) 

Size Lim.its Part No. 
Standard .... ·······-···3.0000-3.0030" .......................... 524316 
.010" Oversize ........ 3.0125-3.0145" ........... -····-·· .. -·-·524294 
. 020" Oversize ........ 3.0215-3.0235".················--·· ... 524206 
.030" Oversize ........ 3.0315-3.0335" ·······-········--·····524297 
.040" Oversize ........ 3.0415-3.0435" ........... --········· .. 522112 

Commander 14A, 15A 
(Before Engine No. H-252, 223) 

Size Limits Part No. 
standard ···········-···3.3120-3.3150'' .......................... 521109 
.002;, Oversize ........ 3.3155-3.3175"·-······ .. ············ .. ·521683 
.004" Oversize ........ 3.3185-3.3205" .......................... 521684 
.020" Oversize ........ 3.3335-3.3355" .......................... 521687 
.030" Oversize ........ 3.3435-3.3455"·····-··········-····--521688 
.040"' oversize ........ 3.3535-3.3555" ........... ·-··-·······622119 

Commander 15A, 16A, 17A 
(After Engine No. H-252,223) 

(Except VS Engines) 
standard ................ 3.3120-3.3130" ................. _ .... _.524315 
.010" Oversize .......... ·-··-•· .. ·········-······ ... - ................. 524309 
.020" Oversize ........ 3.3335-3.3355" ·············-···········524311 
.030" Oversize ........ 3.3435-3.3455"······-····-···········524312 
.040" Oversize ........ 3.3535-3.3555'' .......................... 522119 
NOTE-Commander engine pistons are provided 
with a groove in the second land to reduce blow-by. 
Groove must be cleaned when pistons removed. 

PISTON PINS 
1939-51 CHAMPION 

1947-51 COMMANDER 
PISTON PIN REMOVAL & INSTALLATION: Use fix

ture J-1293 (1939-49), J-1293-A (1950): 
Removal-Place rod and piston assembly on. assem
bling fixture. Remove lock nut and star washer from 
clamp screw, and by tightening lock nut on other 
end of clamp screw, remove clamp screw, remove the 
screw from connecting rod. Then slide piston and 
connecting rod off piston pin . 
Installation-Place piston pin on assembling fix
ture, slide piston and connecting rod into position. 
(Oil squirt hole and number on connecting rod 
should be on the solid slide of the piston). Insert 
piston pin clamp screw in connecting rod, install 
star washer and 1ock nut, and tighten nut securely. 
On connecting rod Nos. 1, 3 & 5, the clamp screw nut 
ls installed on the T-slot side of the piston. On Nos. 
2, 4 & 6, the nut is installed on the solid side of the 
piston. When installing the screw regardless of the 
number of the rod, if the rod is held with the offset 
of the rod to the left and the screw is inserted from 
the front, the nut will be located on the correct side 
In relation to the piston. Be sure to align the nat 
surface on the piston pin with the flat surface on 
the clamp screw. 

CRANKSHAFT & MAIN BEARINGS 
1950-51 MODELS 

Installation: "Brummer type" Oil Seal. Loosen the 
bearing capscrews of the three intermediate bear
ings two turns until the ''Brummer'' seal has been 
Installed. If these screws are loosened too much 
while the front bearing screws are tight, the front 
bearing will be damaged. Pl~ce the neoprene seal 
in the cross grooves of the mam bearing cap so that 
the inner end of each seal is flush with or inset not 
more than 1/16" from the inner end of the grooves . 
Thoroughly clean the channel just forward of the 

rear flange using a swab saturated with alcohol and 

pulling 1t through the channel several times. Dry 
the channel thoroughly. Dip the ends of the seal in 
liquid soap and spread the liquid soap throughout 
the inside or the center groove. carefully insert the 
end of one halt of the seal between the crankshaft 
and the cylinder block at the crankshaft rear 
flange. Work the seal around the crankshaft until 
the end emerges on the opposite side. Place·the ends 
of the other half of the seal against the ends of the 
half that is in the engine. Then work both halves of 
the seal around the crankshaft until the exposed 
joint is approximately 45• from the lower surface of 
the block. During the installation procedure, great 
care must be taken to avoid scuffing the soft center 
sealing cushion at the bottom of the groove of the 
seal. Apply oil between the compression flange of 
the seal and the cranl{shaft journal. Install the 
bearing cap and the two neoprene seals. Be sure 
that the exposed part of the "Brummer" oil seal 
smoothly straddles the rear flange of the bearing 
eap. Install the bearing capscrews and tighten all 
capscrews to the specified torque of 88-93 ft. lbs . 
Lockwire all screw heads. Trim the end of the neo
prene seal that protrudes past the cap flush with 
the side of the cap. Install new cork seals being sure 
seals are not damaged during the installa~ion. Run 
the engine for 45 minutes then check for 011 leaks . 

VIBRATION DAMPENER 
PRESIDENT (1938-42) 

VIBRATION DAMPENER: President. Conststs of a 
spring-loaded fiywheel mounted on four tapered 
rubber cushions between a friction facing on t.he 
fan pulley and a damper plate on the !ront end of 
the crankshaft. The flywheel oscillation ls con
trolled by the friction of the friction facing and the 
compression of the rubber cushions. Flywheel radial 
movement 1s controlled by a fibre rlng on the fan 
pulley hub. Spring tensJon 1s adjusted by shims 
under spring 1n flywheel, compression or rubber 
cushions adjusted by shims on bolt sleeve between 
cushion a~d damper plate. 

Removal & lnstallation:-Dampener can be removed 
as an assembly (without disturbing adjustment> by 
removing two of the four retaining screws 1n the 
damper plate (do not disturb other two screws). 
Use Puller HM-925 to remove dampener a.,sembly 
by Installing two puller screws 1n holes from which 
dampener retaining screws removed. 
NOTE-When installing crankshaft nut, make cer
tain that copper-asbestos gasket 1n plo.ce under nut 
(necessary to prevent oil leaks at this point>. 

Semcing:-If dampener disassembled for replace
ment of rubber cones or springs, these parts must 
be adjusted when re-installed as follows: 

Rubber Cones-Assemble friction faclng, damper 
tlywheel bolt sleeves, and rubber cones on top of 
fan pulley. Install one :b.eavy washer on top ot each 
cone. Press cones and spacer sleeves firmly down In 
position measure amount spacer projects above 
face of heavy washer on cone by using feeler gauge 
(build up feeler gauge thickness until top surface of 
feeler even wJth top edge ot spacer sleeve>. Measure 
total thicknes.s of feeler gauge and heavy washer 
with micrometer, select two heavy washers and 

CONTINUED ON NEXT PAGE 
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seal. Place the keepers in position and slowly release 
the spring. 

►CAUTION-Always install new rubber seals when
ever valve springs have been removed. 

1938°48 CHAMPION 
ALL 1949-51 MODELS 

SELF-LOCKING TAPPETS: Tappet screws slotted on 
lower end and require no locknuts. When tappet 
screws replaced, car manufacturer recommends 
that screws must check as follows: Pull required to 
move tapf et screw must be 25 in. lbs. minimum 
(4 lbs. pul on 6" wrench). 

ALL 1949-51 MODELS 
VALVE CHAMBER BAFFLES: Oil baffle plates are 

provided to prevent excessive oil splash in valve 
spring chamber. One baffle is used in each half of 
the chamber. Baffles straddle lifters. Champion 
baffles are same for both halves of the chamber 
and are interchangeable. Commander baffles are 
marked front and rear (install as marked) 
Installation-Insert baffle so curved portion is up
ward, with notch aligned with cover plate screw 
hole. Install cover plate, mak.lng sure notches strad
dle cover plate screws. With cover installed, baffle 
is held tightly in place against cover aml cover plate 
screws. 

VS ENGINE 
ROCKER ARM ASSEMBLY: Two identical hollow 

steel shafts (ends plugged) are used. Four remov
able supports doweled to each shaft with cylinder 
head capscrews. Three springs used to position 
rocker arms against supports. Lubrication is sup
plied by oil from the main on galleys to a passage 
in the cylinder head which leads the oil up around 
the relieved capscrew shank in the rocker arm front 
support on the left bank and the rocker arm rear 
support on the right bank. The bracket is drilled to 
connect the capscrew hole with the rocker arm 
shaft hole. The oil flows under pressure to the 
rocker arms and through holes drilled in the rocker 
arms t-0 the adjusting screws and through the cen
ter of the adjusting screws to the push rods. 

►DISASSEMBT,Y CAUTION: Mark rocker arms brac
kets, and the rocker arm shaft so that they can be 
reassembled in their original position. 
Reassembly-Make certain the oil holes and grooves 
in the rocker arm shaft and the oil holes in the 
brackets, rocker arms and adjusting screws are 
clean. Check rocker arms and shaft clearance which 
should be .0005" to .0025". Test springs. It should re
quire 9½ to 10½ lbs. to compress springs to 2 1/32". 
If not within these limits, replace spring. Place a 
spring washer between two flat washers and install 
on one end of the rocker arm shaft and install a 
new cotter pin in the shaft. Place a rocker arm on 
the shaft next to the lnner flat washer. (CAUTION 
-The oil groove side of the shaft must be at the 
bottom of the rocker arm and the adjusting screw 
end of the rocker arm be on the same side of the 
shaft as the cylinder head capscrew groove in the 
shaft). Place a shaft bracket on the shaft so that 
the bottom of the bracket is on the oil groove side 
of the shaft and align the cylinder head capscrew 
hole in the bracket with the capscrew grnove in the 
shaft. Insert a capscrew through the bracket. Clamp 
the bracket in a vke and install the second rocker 
arm on the shaft, positioning it in the same way 
as the first rocker a.rm. Slide a spacer spring on the 
shaft and, holding the spring compressed, slide the 
third rocker arm and the second bracket on the 

shaft and ~osltion it in the same way as the first 
bracket. Align the screw hole in the bracket with 
the groove in the shaft, insert a capscrew and re
lease the spring. Install the rest of the rocker arms, 
springs and brackets in the same manner. Slip the 
two flat washers with the spring washer between 
them, on the end of the shaft and install a new 
~otter pin in the sha!t. If correctly assembled, when 
mstalled on the engme, the flat side on the end of 
the rocker arm shaft will be at the rear on the right 
bank and at the front on the left bank. 
Seo "Tightening (Torque Wrench) Specifications". 

VS ENGINE 
VALVE GUIDE REMOVAL AND INSTALLATION: 

Valve guide tool J-4673 is used to remove and install 
the valve guides. Drive guide out of cylinder head 
from the combustion chamber slde. 
Installation-Coat valve guide lightly with white 
lead and start chamfered end into cylinder head 
from the combustion chamber side. Place the in
stalling plate on the face of the head so that the 
long side of the plate is parallel to the end of the 
head and the bore of the plate centered over the 
guide bore. The plate is marked "Intake" on one 
side and "Exhaust" on the other side. Be sure that 
the exposed mark of the plate corresponds to the 
valve guide being installed so that the depth of the 
counterbore of the plate will control the depth to 
which the guide is driven into the head. Insert the 
d1•iver through the plate and into the guide. Drive 
the guide into the head until the shoulder of the 
driver contacts the bottom of the counterbore in 
the plate. 

OIL PUMP 
1939-51 CHAMPION 

OIL PUMP REMOVAL: 011 pump must be disassem
bled M follows for removal from engine: Remove 4 
cover screws and washers, take off cover, gasket, 
idler gear, and drive gear. Remove woodruff key and 
"0" washer from driveshaft which allows pump 
body to be taken 01? engine (driveshaft stays in 
engine). 011 pan must be removed in order to take 
out oil pump drlveshaft. 

Oil Pu.mp ~-A.aembly and Installation: Tum engine 
over untll #1 piston at TDC entering power stroke, 
and "UDC.1-6" mark aligned with pointer. En
gage pump shaft with key-way in end of shaft 
pointing down (key way will rotate to rear when 
gears meshed). Install new body gasket and pump 
body over shaft, insert "C" washer and woodruff 
key on shaft, install pump drive gear a.nd idler gear. 
Install cover using a. new cover gasket and tighten 
screws securely. Prime pump with engine oil by dis
connecting oil pressure gauge line fitting at pump. 

COMMANDER ( 1947-48) 
OIL PUMP REMOVAL: Car manufacturer recom

mends following procedure for oil pump removal 
(and vacuum booster pump on 1947 models) with 
engine in chassis: 
I. Drain radiator. Remove hood (disconnect at 
hinge a.rms). Position car under chain hoist with 
hook sllghtly to left of engine and turn front 
wheels to extreme right. Disconnect tront engine 
Insulator from engine support (take out bolt..s and 
nuts). 
2. Remove center cylinder head capscrew and in
stall lifting eyebolt. Attach chain hoist hook to eye
bolt. 

IMPORTANT-Upper end of chain hoist should be 
approx. 15° to left of engine. 
3. Take off starter tnot necessary to disconnect 
wires) and place to left of hand brake cable. 
4. Disconnect clutch operating shaft from throw
out shaft by taking out cotter pin and inner clevis 
pin from sleeve next to clutch housing and pulling 
shaft and sleeve toward frame. 
5. Take out mounting bolts and remove rear en
gine mounting lower cushions and spacers. 
6. Remove radiator inlet and outlet hoses. 
7. Disconnect oil gauge pipe at pump. Loosen op
posite end at flexible coupling and move pipe for 
clearance (do not bend pipe). On 1947 models with 
booster pump, remove pipe between vacuum booster 
(on outer end of oil pump) and manifold tee. 
8. Hoist engine until bottom of right side of front 
engine support insulator is 13/s" above support. With 
engine 1n this position, right front corner of cylin
der head should be 17 ¼" from closest point on right 
fender skirt (if necessary engine can be levered and 
blocked into nosition for this clearance). 
9. On 1947 models, remove booster body, gasket, 
and vane, by taking out 8 mounting screws (use 
5/32" Allen wrenchJ. Pull rotor off shaft using 
3/16" drift punch inserted in hole on side of rotor. 
Take off booster base plate and gasket. Remove 
4 screws in booster adapter plate (use 7/32" Allen 
wrench), take off plate, gasket and id.ler gear. 
On 1948 models, remove 4 oil pump cover plate 
screws, take off plate, gasket, and idler gear. 
10. Pull pump out ot engine With twisting action, 
keeping pump toward front of engine wi tar a.s pos
sible (outer end of shaft will pass between ends of 
steering knuckle upper control arm-to-frame rear 
bracket bolts). 
11. Remove pln from dr1veshaft gear, press shaft 
out of gear and pump body. Pump gear can then be 
removed from shaft by pressing on outer end of 
shaft. 

Disassembly of Pump: With pump cover off, remove 
cover gasket, lift out idler gear, drive out pin in 
pump clriveshaft gear, press shaft and gear out of 
driving gear in an arbor press. Then press pump 
gear off shaft, remove thrust "C" washer and wood
ruff key from shaft. 

Reassembly of Pump: Install thrust "C" washer on 
shaft and woodruff key in slot adjacent to "C" 
washer groove, press oil pump drive gear on shaft. 
Install shaft with gear in pump body. Press drive
shaft gear on opposite end of shaft with pin hole in 
shaft and gear in alignment. Use new 3/ 16" pin to 
lock g~ar to shaft (peen pin securely). Ir new drive
shaft and driveshaft gear installed, proper endplay 
secured by pressing shaft on gear with .003" feeler 
inserted between gear and upper end of pump body, 
drill hole in shaft using hole in gear as a guide, ream 
hole to 3/16", use new 3/16" pin to lock gear (pe~n 
pin securely). Use new gaskets throughout. Install 
pump on engine, prime pump with engine oil by 
disconnecting oil gauge line at elbow on pump. 

Installation: Use new pump body gasket. Turn pump 
shaft so that pump drive gear keyway faces toward 
rear of car, make certain that crankshaft turned 
to #1 piston flring position with mark "UDC.l-6 1

' 

at timing pointer, engage pump drive shaft gear 
with camshaft gear. With pump In position against 
engine block, keyway should point almost straight 
downward. Use new cover gasket when installing 
cover, reassemble all parts disconnected when re
moving pump. 

CONTINUED ON NEXT PAGE 
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end of clutch release cross-shaft a:o.d shaft, install 
felt on end of shaft, place cover over felt with at
tachlng bolt holes along line of frame, mark bolt 
holes for drillingi remove cover and felt, drill holes 
for attaching bots with 7/32" drill. Saturate felt 
(Part No. 199621) with #30 engine oil and install 
felt on end of shaft, install felt retainer washer, 
retainer spring (Part No. 631893), and cover (Part 
No. 199619) 1n order and tighten cover bolts secure
ly. Cover should be removed and felt lubricated with 
SAE #30 engine oil every 5000 miles. 

1941-47 MODELS 
CLUTCH RELEASE SHAFT LUBRICATION: On aU 

Studebaker models the clutch release cross-shaft 
bushing at each end of clutch release cross-shaft 
should be oiled with lubricating oil at regular chas
sis lubricating periods. CAUTION-If bushings not 
oiled. clutch may stick or sllp due to seizing of shaft. 
Clutch Release Shaft-Lubricate shaft at each side 
of clutch housing with SAE #30 engine oil every 
1000 miles. 
1941-46 Cross Shaft-Remove cover on outside, of 
frame s1derall at left end of clutch cross-shaft and 
lubricate shaft at th.ls point with SAE #30 engine 
oil every 5000 miles. CAUTION-When installing 
cover, make certain that felt, felt retainer, and 
spring are correctly installed wlthln oover. 

1950 CHAMPION 
CLUTCH CHATTER (Champion Eady 1950)-When 
clutch chatter in the 1950 Champion (prior to Serial 
No. G-573846) is the result of engine movement 
when car is being Mcelerated from low speed, newly 
designed clutch linkage should be installed. Remove 
old Clutch Operating Shaft and Lever assembly, 
Support Bracket and Clutch Pedal Shaft-to-Oper
ating Shaft Rod. Mount new Support Bracket, Part 
No. 537911, on new Operating Shaft, Part No. 527893, 
using a new Bearing and Retainer Kit, Part No. 
527424. Insert end of operating shaft in shaft sleeve 
and secure support bracket on frame cross-member 
with the upper bolts. Align hole in operating shaft 
with hole in sleeve and install retaining pin. Posi
tion Brake Cable Bracket, Part No. 527909, (with 
cable loop upward) on the forward side of frame 
cross-member, securing it with support bracket side 
mounting bolt. Attach front end of pedal shaft-to
clutch operating shaft rod, and then bend back half 
of rod to align it with clutch pedal lever. Adjust 
pedal free travel. 
CLUTCH OPERATING SHAFT RATTLE CORREC
TION (Commander & Champion Early 1950)-Re
move clutch operating shaft bracket and bearing 
and install neoprene washer Part No. 527281 be
tween bushing and felt washer on each side of 
bushing. Thoroughly lubricate with SAE 30 motor 
oil and reassemble bracket and shaft. 

TRANSMISSION NOTES 
COMMANDER (1937-40) 

PRESIDENT ( 1937-42) 
OVERDRIVE 'l'RANSMISSION REAR SUPPORT IN

STALLATION~ On cars. with Overdrive, rear 
support (must be removed to remov~ transmission) 
should be installed with original shims tn same lo
cation in order to maintain alignment. These shims 
located between support and frame at each end. If 
shims lost or readjustment necessary, install sup
port as fc;,llow:J: Hold support in place under trans-

mission case, install sufflcient shims at eaeh end to 
take up all except 1/16" clearance between support 
and frame, install frame bolts. tighten bolts secure
ly with shlma in place. This clearance. will provide 
correct compression of the support rubber cushions. 

PROPELLER SHAFT 
1947--51 MODELS 

PROPELLER SHAFT & SUPPORT BEARING AS
SEMBLY: New type two-unit propeller shaft (sepa
rate Front and Rear Propeller Shafts) with inter
mediate Universal Joint in Support Bearing As
sembly on cross-member. 

Front Propeller Shaft-One piece type (no slip 
joi~t) with intermediate universal joint yoke 
splined on rear end and retained by capscrew in 
end of shaft. See Support Bearing Assembly. 

Rear Propeller Shaft-Conventional type with 
slip joint at forward end. 

Universal Joints-Spicer needle bearing type. 
Bearing cups are retained on yokes by "U" bolts 
and universals are dismantled by removing nuts 
from these bolts. See Universals Section /or complete 
Universal ](}int data, 

Propeller Shaft & Support Bearing Removal: Discon
nect rear propeller shaft by taking out "U" bolts 
mounting intermediate universal joint on rear 
flange of front shaft (behind support bearing as
sembly) and sliding universal joint and stub shaft 
bac~ on slip-:joint. Remove capscrew and washers 
retaming umversal joint flange on rear of front 
shaft, punchmark flange and shaft to insure cor
rect re-installation, remove flange using Puller 
J-2046. Remove nuts and washers on forward end of 
studs mounting support assembly on frame cross
member, pull assembly off splines of front propeller 
shaft. To dismantle support cushions, remove nuts 
and washers on rear end of frame mounting studs. 
Stud~ have shoulder at each end to position rubber 
cushion and prevent excessive compression of the 
cushion when stud nuts are tightened. 

Installation-Re-install support bearing assem
bly and propeller shafts by reversing removal in
struction. 

Support Bearing Servicing: Bearing ls sealed type 
(pre-packed •with lubricant) and must never be 
washed in gasoline or other solvents. 
CAUTION-Do not re-install support bearing which 
has been washed in gasoline or other liquids which 
will remove lubricant. 

Bearing Removal & Installation-To remove 
bearing from support bracket, press bearing out 
using a piece of tubing of sufficient size to engage 
outer bearing race. Install new bearing in same 
manner and press bearing in until outer bearing 
ra.ce is just flush with front edge of support bracket. 
With front propeller shaft in place in car, install 
spacer (some Commander car~ee Note below) 
and dust shield on shaft, then install support bear
ing assembly, secure support to cross-member with 
lockwashers and nuts on forward ends of studs 
make certain that plain washer and lockwasher in~ 
stalled on rear end of studs. Tighten nuts securely. 

FRONT SUSPENSION NOTES 
LATE 1947 COMMANDER 

CASTER CHANGE (Late 1947 Commander Model): 
Caster change (0° t(? +.½ 0 changed to -2° to -3°) 
went mto effect b~epnmng with the following serial. 
m,1mbers (see add1t1onal car numbers following) : 

Caster Change 
Serial Number South Bend Los Angeles 
Comm. 14A ..... _ ...... - ............... 4,276,243-.. ............. 4,819,208 
Comm. 14A Convertible ._ .. 4,276,102_ ................ -.. ·-·········· 
Land Cruiser 14AY .............. 4,276,053 ............... _4,819,188 
Serial Nos. (Other Cars)-Following cars also have 
this changed Caster specification: 4819196, 4819200, 
4819201, 4819177, 4819180, 4819185. 
Suspension Parts Change: Following parts were 
<:hanged with change in Caster specification as 
llsted above (these parts not interchangeable with 
similar parts used previously) : Steering Knuckle 
(Right & Left), Steering Knuckle Shims. steering 
Knuckle Arm (Right & Left), Steering Knuckle 
Upper Bushing (first) and Bearing RoUers (Later), 
Steering Knuckle Upper Control Arm Support 
(Right & Left), King Pin (Right & Left), and King 
Pin Thrust Bearing. 
See Front Suspension Section for complete data. 

1950 CHAMPION 
CHAMPION FRONT END TROUBLE CORRECTION 
(1950 Ca.rs): To correct conditions such as Exces
sive Right Front Tire Wear, Front End Vibration or 
Shimmy, Unstable Steering etc., check and correct 
following points: 
1) Auxiliary Arm Bracket Distortion-Install special 
brace which will prevent bending or distortion of 
the bracket: No. 530284 Auxiliary Arm Bracket 
Brace, 520259 Spacer, 2-0734 Bolt, 2-0626 Bolt, and 
361-07 Plain Washer. To install brace, remove right 
rear outer lower control arm innershaft mounting 
bolt and both auxiliary steering arm-to-bracket 
mounting bolts. Install the brace with the single 
hole to lower control arm and place spacer between 
the brace and frame cross-member flange. Install 
the 2-0734 bolt, flat washer, lockwasher and nut. 
Tighten nut loosely. Install both auxiliary steering 
arm-to-bracket bolts (use 2-0626 bolt in lower hole 
with bracket on outside of auxiliary steering arm), 
tighten bolts securely, then tighten control arm 
mounting bolt securely. Check front end alignment. 
2) Worn or Loose Parts-Check and adjust or re
place (end fittings, bushings, insulators, etc.). 
3) Steering Gear Adjustment-Adjust if necessary. 
4) Caster, Camber., Toe-In & Auxiliary Tie Rod 
Alignment-See Front Suspension data. 

BRAKE NOTES 
ALL MODELS 

HILL~HOLDER ADJUSTMENT: On cars with Hill
Holder (optional equipment), check action when
ever clutch adjusted to make certain that brakes 
release just before clutch engages. 
Adjustment-Loosen locknut on end of Hill-holder 
control rod, shorten .rod for earlier brake release. 
lengthen rod for later release, tighten locknut. 

COMMANDER & PRESIDENT <1941) 
PARIHNG BRAKE CABLE (1941 Comm. & Pres.): 

To correct hand brake cable and conduit assembly 
being twisted or looped out of line when hand brake 
applied with hard pull, clip conduit to left front 
fend.er apron as follows: Use sheet metal screw 
Part No. 618x10, clip Part No. 172654, and washer 
Pa.rt No. 4lx509. Punch hole in fender apron (oppo
site rear upper control arm .frame bracket) approx. 
¼" diameter, install clip and screw. 



lgnition-Carburetion-Electrical COMMANDER 7A, STATE COMMANDER 8A (1938) 
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until contact., begin to open, insert .016,. feeler be
tween advance arm and hold-down plate( t.o insure 
clearance for free advance arm movement), tighten 
clamp bolt, remove feeler gauge, 
Octane Selector Setting-With engine at normal 
operating temperature, adjust Octane Selector so 
that slight ping evident when accelerating with 
wide open throttle (rotate distributor clockwise 1f 
no ping, counter-clockwise it ping too severe). 

CARBURETOR 
CARBURETION:-Carburetor-Stromberg Model BX0-

26, l¼ .. single downdraft type. 
For complet6 data, re/er to Carburetor Index, 
NOTE-Metering jets need not be changed when 
heavy duty oil-bath type air cleaner installed. First 
size smaller main metering jet can be installed to 
secure greater fuel economy with slight loss of per
formance. See Jet Specification table in Carburetion 
Section for complete jel data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune.Up data. 

Fast Idle:-Integral (Built-in carburet.or). 
For complele data, re/er to Carburetion Equip. lnde~. 
SetUng-No adjustment required (lf stopscrew set 
for correct hot or slow idle speed nbove). See that 
stopscrew rests on highest step of fast idle cam 
with choke valve fully closed. 

Automatio Choke:-Integral (built-in carburetor). 
For complete data, re/er to Carburetion Equip. Index. 
Setting-Mark 'R' on thermostatic spring case 
should line up with projection on housing (ordi
nary fuel). U this setting too rich (engine loads up), 
rotate case t.o 'M' mark (leaner setting). Use 'H' 
position only tor very volatile fuels. 

CARB. EQUIPMENT 
Air Cle&ner:-AO #1528630 oil-wetted type Btd. 

#1528632 oil-bath type Optl. (Std. 1n severe-dust 
states). 
NOTE-AO #15286611 on-vent alr cleaner Std., 
#1528629 type used With oil-bath air cleanera. 
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1939 MODELS 

Fuel Pump:-AC Type W #1522227. Diaphragm type. 
For complete data, re/er tn Carburetion Equip. lmle:i:. 

Gasoline Gauge: (1938)-Auto-Lite (Motometer) 
Electric No. NG-8711D (dash unit). (1939)-Stewart 
(Stewart-Warner) Electric No. G-99370. 
For complete data, re/er to Carb1uetion Equip. lnde%. 

BATTERY 
1938 MODELS 

BA'ITERY:-Willal'd, Type WBT-Z-105. 6 volt, 15 plate, 
105 ampere hour capacity (20 hour rate). 
Starting Capacity-133 amperes f'or 20 minutes. 
Zero Capacity-300 amperes for 3.9 minutes. Five 
second voltage-4.27 volts. 
Grounded Terminal-Positive ( +) terminal. 
Battery grounded to frame. Engine grounded by 
separate ground strap at front engine mounting. 
Dimensions-Width 7 1/6".Length 10 5/16 ... Helght 
8 13/16". 
Location-On left hand side under front seat. 

BATTERY 
1939 MODELS 

Willard Type SW-1-95. 8 volt, l& plate, 95 ampere 
hour capacity (20 hour rate). 
Starting Capaclb'-117 amperes for 20 mlnuteft. 
Zero Capaoity-300 amperes for 3.1 minutes. ll'ive 
second voltage 4.2 volt.,. 
Grounded Terminal-Positive ( +) crounded to 
frame. 
Engine Groll.lld-8eparate ground strap. 
DlmeD8lons-Length 9". Width 'I". Height 8 13/1&9. 
Location-In engfne compartment on left side. 

STARTER 
Auto-Lite Model MAW-4015. Armature MAW-Z091. 
Driv&--Outboard Barrel Type Bend.ix No. A-1719. 
Rotation-Counter-clockwise at commutator end. 
Brosh Spring Tension-43-52 ou. (new brashes). 
Cranking Engine----130 RPM., approximately 175 
amperes at 5.0-5.5 volts. 

Performance Data 
Torque R.P.M. Volt.! Amperes 
0 rt. lbs ........... ·-·········4900.-.. - ......... .IU5 ........... __ ._ 65 

.8 " ·-···· .. ········-···S300 ..... _ .... __ ... ll.5.-.. - .... _., ... l00 
2.75 " ............. - ....... 1480 ..... - ........... II.0 ..... - .... ··-···200 
5.45 " ··········-···-·- 820 .... ___ ·4.5-···-····· .. -·.soo 
8.6 .. ·-- .. ····-········ 400 ..•.. _····-···•·o ..... __ .. _ ... 400 

11.5 " ..... - ...... _ Lock._ ............... 3.0.---····-·-··605 
18.0 " ·······-····-····· Lock .•. 4.0 .... ·--··---670 

Removal:-Starter nange mounted on left front face 
of flywheel housing. To remove, take out two nange 
mounting screws, remove starter and switch as as
sembly. 

Starting Switch :-R.B.M. Model 2214. Magnetic tn>e. 
Mounted on starter and controlled by Douglas #5701 
pushbutt:.on swltch on instrument panel 

GENERATOR 
1938 MODELS 

Auto-Lite Model GCJ-4808-A. Armature GCJ-2006B. 
Fixed third brush type used with Auto-Lite Voltage 
Regulator Model VRD-4006-A. 

MODEL 7A-SERIAL No. 5,591,818 & UP 
l\lODEL SA-SERIAL No. 4,104,800 & UP 

Auto-Lite Model GDF-4804-B. Armature GDF-2006. 
Fixed third brush type used with Auto-Lite Voltage 
Regulator Model VRD-4006-B. 
NOTE-Thlrd brush 1s fixed non-adjustable type. 
Any attempt to adJust third brush position wW 
damage brush holder. 

CONTINUED ON NEXT PAGE 



Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Installing- Plstons:-T-slot away trom camshaft. 
1•1STON RINGS: Before Engine No, H-81539. 2 (P-O#70) 

compression, 1 (#85) oil ring, all above pin. Narrow 
heat-dam groove (no rlng :titted) above top ring. OU 
ring groove has ten 5/32" oil drain holes. 
Engine No. B-81539 & Up. New sealed power type, 2 
compres.ston (with upper inner edge beveled), 1 oil 
control rlng (no inner ring used). Narrow heat-dam 
groove above top ring. OU dra'ln holes 1n oil ring 
groove. 

Ring Width End Gap Side Clearance 
(!)Compression ·-·····1/8" ......... 013-.018".---····0015-.002ff 
©Compression ........ 3/32" ......... 013-.018" ... ___ .. 0015-.002ff 

Oil Control ····-·-···3/16" ........ 013-.018" ___ .. 0015-.002n 
©-Before Eng. No. H-81539. 
@-Engine No. H-81539 & Up. 

Replacement R!np:--Std. & .010", .020", .030"' oversize. 
PISTON PIN:-Diameter-.8741-.8745". Leng1h-2'1/s". 

Pin locked 1n connecting rod by lock screw. 
Pin Fit in Piston-.0001-.0003" clearance or light 
finger-push fit at room temperature (70°). 

Replacement Pins: Std. & .0025" .. 005" Oversize. 
NOTE-Replacement pistons fitted with p!ns. 

CONNECTING ROD:-Lengtb-81/4". Weight-33.2 ozs. 
Crankpin Journal DJamctcr-2.18675-2.18775". 
Lower Bearing-Spun babbitt (cap bearings cham
fered on upper edge). New rods furnished on ex
change basis standard and .010'", .020" undersize. 
Clearance-.0005- .002". Sideplay-.005-.009". 
NOTE-Use reame·r l-IM-591-D to secure correct 
bearing clearance. Crank:pin out-of-round, tapered 
or scored .0015" max. (use Tool No. 10 for recon
ditioning crank:pins). 

Bearing Adjustment:-None. Replace rods. 
Installing Rods:-Narrow portion of bearing to front 

(#1, 3, 5), to rear (#2, 4, 6). Numbers on rods and 
caps must be together and installed in same num
bered cylinder with numbers and oil hole In lower 
end of rod toward camshaft side of engine. 

CRANKSBAFT:--4 bearing, 5 integral counterweights. 
Vibration damper mounted on forward end of shaft. 
See Studebaker Slwp Not~ for Vibration Damper data. 
J'oumal Diameter-2.4995-2.5000". 
Bearings-Removable steel-backed, babbitt-lined. 
Clearance-.0005-.0025". 

Adjustment:-None (no shims). Replace bearings 
(std. size, .010", .020", .030" unders!ze). 

End Tbrust:-Thrust plate assembled between front 
bearing and crankshaft gear. Controlled by shims 
(furnished .003•, .005''. .007" thick) between plate 
and journal face. Endplay-.003-.006". 
NOTE-Install new seals (specially treated wood) 
whenever rear main bearing cap replaced 

CAl\-1S'HAFT:-Four bearing with helical gear drive. 
St>e Studebaker S/iop Note, /M Canl.$haft Remot1al. 
Journal Diameters-#1, 1.9975-1.998"'; #2, 1.96625-
1.967"; #3, 1.93575-1.9365"; #4, 1.12325-1.124". 
Bearings-Split steel-backed, babbitted bushings. 
NOTE-Align bushing With oll hole 1n block. 
Clearance-.00075-.00225" (#1), .002-.00375" others. 

End Throst:-Taken by thrust plate assembled on 
rront face of engine behind camshaft gear. Spacer 
assembled back of gear hub. Endplay-.004-.008" 

Timing Gears :--Cranks.haft (ca.st-iron), Camshaft 

COMMANDER 7A, STATE COMMANDER SA (1938) 
COMMANDER MODEL 9A (1939) 1938-39 STUDEBAKER 819 

(Celeron with steel hub). Backlash .001-.003·. 
See Studebaker Shop Notu for Gear Remot1al and Re
placemenr Gear aise ,election. 

Camshaft Sctting:-Mesh marked camshaft gear 
tooth betwe.en twomarked teeth oncrankshaftgear. 

VALVES:- Bead Diameter Stem Diameter Length 
Intake -·-·····115/32" ... __ .. _ ........ 111a2" ... --•······5 7/32" 
Exhaust ........ 1 9/32"' ........... - ....... ll/32".······-·····5 7 /32" 

Seat Angle Lift Stem Clearance 
All Valves ···········-·45• ···-···-·11/32" ...•.. _ ... oo15-.0035 .. 

Va.Ive Guides:-Pressed In block from above (1 5/32" 
below upper edge of valve seat) with stepped end 
down. Ream to inside diameter of .3425-.3445". 

Valve Sprinp:-Install wtth closed-coll up and damp
ener on top of spring. Replace springs if 10% weak 
(test with Tool U-15). Free Lengtb-2½". See Stude• 
baker Sh-Op Note, for f'al"e Sprint: irutallation. 

Spring Pressure Spring Leng-th 
Valve Closed ·--·-····· 54-80 lbs-··-··-···--..2 3/32" 
Valve Open ·······----·125-135 lbs ... 1 ¾" 

Valve Llfters:-Barrel type (remove from above wtth 
valve

1 
valve spring and adjusting screw removed). 

Furmsbed std. size and .0005", .001" oversize. 
Diameter .9985-.999". Clearance .0005-.00175". 

VALVE TIMING 
Tappet Clearance:-.016" (cold) all v-alves. Remove 

hood side panel tor access to valves. 
Valve Timi:ng:-See Camshaft Setting above. 

Intake Valves-Open 15• BTDC. Close 49• ALDC. 
Exhaust Valves-Open 54° BLDC. Close 10• ATDC. 
Valve Timing Check-With .020" tappet clearance 
#1 intake valve should open with #1 piston 15° or 
.0942" BTDC with v1bro.t1on damper mark 'IN.OPl-6/' 
aligned with pointer on tlmlng gear cover. Reset 
tappet clearance .016" (cold). 

LUBRICATION 
LUBRICATION:-Pres.sure (pump on right of engine). 

See Studebaker Shop Note. for Oil Pump irutallarion. 
Oil Pan Note-Place #2 piston at approx. top dead 
center to facll1tate OU Pan Removal & Installation. 

Normal Oil Pressure: 40 lbs. (nun.) at 40 MPH. (1938), 
40 lbs. at 25-30 MPH. (1939). 

Oil Pressure Relief Valve:-On lower right front cor
ner or engine. Opens at 30-40 lbs. Not adjustable. 

Crankcase Capacity: 5 ½ qts. (1938), 6 qts. (1939). 
COOLING 

COOLING SYSTEM: Capa-01ty-l41/a quarts. 
Water Pump:-Centrlfugal With adjustable packing, 

lubricant fitting and grease cup for bushings. 
Se" Water Pump Section for complete data. 

Thermostat:-B1shop & Babcock or Fulton .. In cyl
inder head outlet. Install with bellows down. 

CLUTCH 
CLUTCH: Borg & Beck l\lodel 9AG. Number 869 stamped 

on cover. Single plate, dry disc type. 
Se., Uu.tch Serti,J11 /or compl11te data. 
Facings-Moulded (fiYWheel), Woven (pressure 
plate), Inside D1am. 5¾". O. Diam. 9¼". Thickness 
.133". 

Adjnstment:-Free travel I" (m1n.). ·Turn adjusting 
sleeve on pedal connector link. 
HUI-Holder (NoRol) Not&--Cbeck whenever clutch 
pedal adjusted. Set so that Hill-Holder releases just 
as clutch engages (change rod length). 

Removal: Remove transml.'lsion (see Transmission 
Removal following, disconnect clutch pedal llnk
age, support engine at rear, remove rear engine 
mountings, remove clutch housing. Take out mount
Ing screws and remove clutch. 
Por Clutch Crcn•••ha/t Oiler installa&fon dara, ,,.,. 
Studebaker Sl1op /Vote,. 

TRANSMISSION 
1938 MODELS 

TRANSMISSION: Warner 'Horizontal' Types. Model 
Nos. AS2-T88 (floor shift), AS4-T88 (Evans vacuum 
shift). All helical gear type with synchro-mesh (2nd 
& high). 
See 1'ransmission Secti,m for complete data. 

Transmission Control: Evans-Studebaker vacuum 
type optional equipment. Lever mounted on instru
ment panel. 
See Transmission Section /or complete data. 

Removal: Disconnect front and rear universal joints. 
On cars with vacuum sblft, disconnect vacuum pow
er cylinder rod. Remove transmission mounting 
capscrews at clutch housing, pull transmission back 
and lift out. 

TRANSMISSION 
1939 MODELS 

TRANSMISSION: Warner 'Horizontal' Type. All helical 
gear type with synchro-mesh on second and high. 
See TrausmiSllion Section for complete dtlla. 

Transmission Control: Steering Col. Shift Optional. 
See Transmission Section /or complete data. 

Removal: Remove sht!t lever (floor shift), or discon
nect control rods at transmission (steering col. shift). 
Remove driveshaft, take out transmission mounting 
screws, pull transmission back and lift out. 

OVERDRIVE 
1938 MODELS 

OVERDRIVE: Warner Type R6 (Horizontal Transmis
sion}. Complete assembly modefnumber (Horizon
tal transmission with R6 Overdrive) Warner No. 
AS1-T88 (floor shift), AS3-T88 (vacuum .sh:1ft). 
See TransmiS&ion Section /or complete data. 

Remo-val: Same as for regular transmission after re
moving Overdrive Support. See Os;erdrioe Tran,aw• 
sion Rear Supporr ln.oallation in Studebaker Shop Notes 

OVERDRIVE 
1939 MODELS 

OVERDRIVE: Warner R6 (Kick-down) Electric. This 
Overdrive used with 'Horizontal' T-88 transmission. 
SP.e Transmission Section for complete data. 
Overdrive Solenoid-Delco-Remy Model 1589. 
Throttle Swjtch-Hersee # 1687S. AdJust so that shoe 
on idler lever just contacts switch plunger with 
throttle valve wide open (lever against stop). 
Control Relay-Auto-Lite Model HR-42018. NOTFr
Use only 14 ampere fuse on relay. 

Removal: Same as for regular transmission after re
moving Overdrive Support. See O11erdris;e Tran&·mi•• 
&ion Rear Support lnstallarion ir1 St,ulebaker Shop Notes 

UNIVERSALS 
UNIVERSAL JOINTS: (1938)-Thompson Products. 

Rubber bushed type. Two used. (1939)--Sp!cer 
Model 1271-OIX (front), 1278-OIX (rear). Needle 
bearing types. 
See Unit1er,al, Section /or complete dala. 
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Tune-Up-Ignition PRESIDENT, MODELS 4C (1938),· SC (1939) 1938-39 STUDEBAKER 821 

MODEL IDENTIFICATION 
SERIAL NUMBER: stamped on plate on left frame 

member under left front fender. First numbers as 
follows: 

South Bend Los Angeles 
4C (1938) ...................................... 7120101... ........... 7801801 
5C (1939) ..... ·•·•·······•····-····•··•,.•···7125501.. ........ _ ... 7802501 

ENGINE NUMBER: Stamped on boss on left center of 
cylinder block. First number (1938) B-24601, (1939) 
B-30201. 

TUNE-UP 
COMPRESSION}-Ratio-6.0-1 Std. east-iron head. 

Pressure-105 lbs. at 150 R.P.M. 
VACUUM READING :-Steady 18· at 450 RPM .. 8 MPH. 
FIRING ORDER: 1-8-2-5-8-3-7-4. See diagram. 
SPARK PLUGS: Champion Type 8. 18 mm. Metric. 

Gaps-Set at .025". 
NOTE-Champion No. 6 Com-62 recommended by 

car manufacturer for replacement use. 
IGNITION: See Coil, Condenser, and Distributor. 

Breaker Gap-.020". Cam Angle---33' Closed. 
Synchronization-Set movable contacts to open 45" 
after stationary set. 
Automatic Advance---14½" max. at 1800 RPM 
(dlstr.l. 
Vacuum Advance-6" dlstr. with 11-14" vacuum. 

IGNITION TIMING: See Ignition Timing. 
Std, Setting-TDC. Vibration dampener mark 
'UDC.1-8' aligned with pointer at front of engine for 
stationary contacts. Mark 'UDC.3-6' for movable 
contacts ( ¼ revolution from 'UDC.1-8' mark). 

OARBURETION: See Carburetor & Carb. Equipment. 
Idle Setting-Set idle adjusting screws midway be
tween 'miss' and 'roll' points. Idle speed 450 RPM or 
8MPH. 
Float Level-Fuel level %" below top edge of bowl. 
Accelerator Pump-Inner Hole (short stroke) for 
minimum charge, outer hole (long stroke) maxi-

I 
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1938 MODELS 

mum charge. 
Fnel Pump Pressure: 3½ lbs. maximum. 

~IANIFOLD HEAT CONTROL:-Thermostatlc coll type. 
To check valve, unlatch thermostatic coll (free 
outer end from bracket on manifold), operate valve 
by hand and see that shaft ts free (shaft can be 
cleaned with emery it necessary). Make certain that 
thermostatic coll 1s properly latched to bracket and 
that tension spring (from shaft to clip on flange) 
ts in place. 

VALVES: See Valve Timlng. 
Tappet Clearance---.016'" for all valves, Cold. 

STARTING: See Battery, Starter, Generator, Regulator. 
IGNITION 

Ignition Switch: Mitchellock Model 24-R. Delco-Remy 
Model No. 1116257 (1938), No. 1116268 ('39) (switch 
& cable). 
Ignition Lock---:-Yale & Towne. Mitchell No. 6770 
(1938), #8078 ('39). 

COIL: Delro-Remy Model 1115021. Mounted on dash. 
Ignition Currcnt--½-1½ amps. idling, 4-5 stopped. 

CONDENSER: Delco-Remy-Part No. 1838163. 
Capacity-.18--.25 microfarad. 

DISTRIBUTOR: Delco-Remy Model 662-M. Double 
breaker, 4 lobe cam, full automatic advance type 
with auxiliary vacuum spark control. NOTE-Mov
able contacts must be synchronized. Open 45° after 
stationary set. 
Firing Interval-Movable contacts open 45• (dlstr.) 
after fixed set. 
Breaker Ga~et at .020". Limits .018-.024". 
Cam Angle or Dwell-33° (closed), 12' (open). Both 
set.s operating together and synchronized. 
Breaker Arm Spring Tension-22 ounces. 
Rotation-Clockwise viewed frorn top. 

Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ···----·--·--·----··· 300 2.L ............... 800 

14.5 ·-····-···-··--··-1800 29 ·-····-·····---·3600 
Va.cuum Spark Control D-R No. 681-S. Mounted un-
der distributor and linked to advance arm. 

Vacuum Advance 
Dist. Degrees Eng. Degrees Vacuum (" of HG) 

Start ·····-·--·-··---···--·- 0 ·······---······-·····---·-· 11-7" 
6· ······-·---·····-······----12• ··-········ ............... 11-14" 

R~moval:-Mounted on right hand side of cylinder 
head. To remove, loosen advance arm clamp bolt 
(not necessary to disturb vacuum unit or vacuum 
connections). 

IGNITION TIMING 
IGNITION TIMING:--Standard setting aa follows (see 

Octane Selector Setting following for correction de-
pendent on fuel regularly used) : • 

Flywheel Degrees Piston Position 
o• (At 'IDC.) ···············-·····-····-·····-·--.0000• TDC. 

To Set Timing (Stationary Contacts)-Crank en
gine by engaging gears and rolling car on floor. 
With #1 piston on compression, turn engine over 
until piston reaches top dead center, stop when dead 
center mark 'U.D.C.1-8' on vibration dampener at 
front of engine lines up with pointer on timing 
gear cover. Loosen advance arm clamp bolt, rotate 
distributor until stationary breaker contacts 
(mounted directly on breaker plate) begin to open, 
tighten clamp bolt, then synchronize movable con
tacts. 
Synchronization (On Engine)-Turn engine over 
90" to #6 firing position with vibration dampener 

CONTINUED ON NEXT PAGE 



Electrical 

Char,:ing Rate Adjostment-----No adjustment at gen
erator. Charging rate controlled by Voltage Regula
tor and maximum output controlled by Current 
Regulator. See Control Unit section below. 
Maximum Charging Rate---26 amperes (cold) wlth 
discharged battery as indicated on test ammeter 
connected in charging line at regulator 'BAT' ter
minal. Decreases as battery comes up on charge. 
Generator output constant at all speeds above 1750 
R.P.M. or 21.l M.P .H. 

Performance Data-Generator Cold 
Amperes Volts R.P.M. a ___________ a.o .... __________ 1950 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-22-26 ounces each. 
Field Corrent------2.0-2.2 amperes at 6.0 volts. 

Removal:-Generator now pivot mounted at left 
tront ot engine. To remove, take out pivot and 
clamp bolts. 

Belt Adjostment:-Loosen pivot and clamp bolts, pull 
generator out or away trom engine untll fan ean 
just be turned with belt held stationary. 

GENERATOR 
1939 MODELS 

Delco-Remy Model No, 1102656. Armature Number 
1873866. Two brush, shunt type with external vi
brating Voltage and Current regulation. Ventilated 
by tan on drive pulley. 
Charging Rate Adjustment-----No adjustment at gen
erator. Charging rate controlled by Voltage Regula
tor and maximum output by Current Regula.tor. See 
Regulator data below. 
Maximum Charging Ra~O amperes (cold) 8.0 
volts, 1700 R.P.M., 20 M.P.H. aud above with load 
or discharged battery (Current Regulator setting). 
Actual charging rate controlled by Voltage Regula
tor a.nd dependent on battery condition. 

Performance Data 
Amperes Volts R.P.M. 

Cold -·········-···········-····· 30 ·····--··-··· 8.0 .••...•.••..•• 1700 
Rotation-Counter-clockwlse at eomutator end. 
Brush Spring Tension-25 ounces each. 
Field Current------2.0-2.2 amperes at 6.0 volts. 

Removal:-Pivot mounted at left tront of engine. To 
remove, t_ake out pivot and clamp bolts. 

Belt Adjustment:--Sw1ng generator out until fan can 
Just be turned with belt held sta·IJona.ry. 

REGULATOR. 
1938 MODELS 

Delco-Remy Model 5818. Double Core Type Voltage 
& Current Regnlator (With 'IGN' Terminal). Cut
out Relay and vilt}:ating type Voltage & Current 
Regulators in case on dash. Cutout Relay bas special 
'ground' contacts tor starter solenoid control. 
For complete data, refer to Electrical Equipment Index. 
NOTE-Cover 1s sealed and units serviced on ex
change basis 1f seals not broken. Unit can be 
checked without breaking seal but cover must be 
removed to make adjustments. 

Oitout .Relay 
Cuts In-6.7-7.6 volts, 800-850 R.P.M., 9.7 M.P.H. 
Cuts Out------0-3.0 amperes discharge current. 
Contact Gap-.020ff. Air Gap-.020'' (closed). 

PRESIDENT, MODELS 4C ( 1938), SC ( 1939) 1938-39 STUDEBAKER 823 

Voltage Regulator 
Setting-7.5-7.95 volts (70•F.), 7.4-7.6 volts (150°F). 
Regulator over-compensated for temperature and 
must be checked at these points. 
To Check (without breaking seal)-Dlsconnect lead 
at 'IGN' terminal ,on regulator, connect jumper be
tween 'IGN' and 'BAT' terminals, connect ammeter 
1n charging line at 'BAT' terminal, connect volt
meter between 'IGN' terminal and ground. Operate 
generator at 2800-3400 R.P.M., adjust charging rate 
to 8-10 amperes (use variable rheostat or AVR set). 
Voltmeter reading should check with setting riven 
above. 
To Adjust (with cover remoYed)-Change armature 
spring tension by bending spring hanger at lower 
end ot spring sllgbtly. Check performance as di
rected above. 
NOTE-Voltmeter regulator readings must be taken 
with cover in place and setting should be checked 
by decreasing speed until Cutout Relay contacts 
open, an<1 then increasing speed to original po'.lnt. 
Contact Gap-.020'". Contact Spring Tension-3.5 oz. 
Air Gap-.063" between armature and core with 
armature down ao that fibre bumper Just touches 
stop. .010" between fibre bumper and stop with 
armature up. 

Current Regulator 
Setting-26 amperes. 
To Check (without breaking seal)-Dlseonnect 
lead on 'IGN' terminal of regulator, connect am
meter 1n charging line at 'BAT' terminal, operate 
generator and cheek output. 
NOTE-Generator voltage must not be allowed to 
exceed 8.5 volts with Voltage Regulator discon
nected. 
To Adjust (with cover removed)-Change armature 
spring tension by bending spring hanger at lower 
end of spring sllghtly. Cheek performance as di
rected above. 

Contact Gap-..020". Contact Spring Tension-3.5 oz. 
Air Gap-.075" between armature and core with 
armature down so that fibre bumper Just touches 
stop. .010" between fibre bumper and stop with 
armature up. 

REGULATOR 
1939 MODELS 

Delco-Remy Model 5861, Double Core Type Voltage 
& Current Regulator (With 'lGN' Terminal). Cutout 
Relay and vibrating type Voltage & Current Regu
lators in case on dash. Cutout Relay has special 
'ground' contacts for starter solenoid control. 
For complete data, refer Co Electrical Equipment lnde . ..:. 

NOTE-Regula.tor cover sealed. Serviced oD t!X
change basis if seals not broken. 

Cutout Relay 
Cuts ln~.9-7.6 volts, 800-850 RPM., 9.7 MPH. 
Cuts Out--0-4:.0 ampere discharge current. 
Contact Gap--.020". Air Gap-.020" (closed). 

Voltage Regulator 
Setting-7.5-7.9 volts at 70•F. 7.4-7.6 voltiS at 150"F. 
Regula.tor over-compensated tor temperature and 
must be cheeked a.t these points. 

To Check (witbo.ot breaking seals)-Dlsconnect 
charg•ing lead at regulator 'BAT' terminal, connect 
¾ ohm .fixed resistance {Nicrome wire capable of 
carrying lO amperea) between this terminal and 
ground, disconnect lead on 'IGN' terminal, connect 
jumper between this terminal and 'BAT' terminal. 
Connect voltmeter between 'IGN' and 'GRD' termi
nals. Operate generator and increase speed to 2800-
3000 R.P.M., note voltmeter reading (see setting 
above). NOTE-This test method recommended by 
manufacturer, does not require adjusting charging 
rate as with other methods {see Electrical Equip
ment Section for alternative checking directions). 
To adjust (with cover removed)-Change armature 
spring tension by bending spring hanger at lower 
end of spring slightly. Recheck performance. 
NOTE-Cover must be in place when regulator tests 
made. Check settlng by decreMing speed until Cut
out contacts open and then increasing speed to 
original point. 
Contact Gap-.020". Contact Spring ·Tension-3.5 
ozs. 
Air Gap-.063" between armature and core (arma
ture down so that fibre bumper Just touches stop) 
.010" between fibre bumper and stop (armature up). 

Cunent Regulator 
Settim.g-28-30 amperes. 
To Check (withont breaking seals)-Connect am
meter in charging line at regulator 'BAT' terminal, 
disconnect lead at 'ION' terminal {t;o eliminate 
regulator action), turn on car lights. Operate gen
erator and lncrea:ie speed untll Current Regulator 
limits output, note ammeter reading. 
NO~enerator must not be operated on open
circuit and voltage must not be allowed to exceed 
8.5 volts with Voltage Regulator disconnected. 
To adjust {with cover removed)-Same as for Volt• 
age Regulator (see directions above). 
Specifications-Contact Gap, Contact Spring Ten
sion, Fibre bumper clearance same as for Voltage 
Regulator (aboV'e). Armature A.II Gap should be 
.075", 

LIGHTING 
J,IGBTING :-B89.dlamps-Corcoran-Brown. pre-fo

cused type. Upper and lower beams controlled by 
beam selector switch on toeboard (lower beam de-:. 
fleeted slightly to right). 
Headlamp Adjustment-----Wlth car unloaded, 25' 
from sereen, and with upper beams lighted, alm 
each headlamp so that top of beam Is on horizontal 
line at lamp center height, and beam ls centered on 
vertical lamp center-line. Adjusting screws located 
behind lamp rim at top (vertical movement), one 
side {horizontal movement). 
Beam Indicator-Dot on face of speedometer. Il
luminated when upper beams in use. 

Switches 
Lighting-Douglas #5740. 
Beam Selector-R.B.M. # 1081. 
Instl'llment-Douglas #5697. 
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Mechanical 

CLUTCH 
1939 MODELS 

CLUTCH:-lnland. 'Diaphragm' type, single plate, dry 
disc type with Long 9½CF-CS driven member. 
See Clutch Sect.ion for complete data, 
Facings-Spirally grooved. Moulded (flywheel side). 
Woven-Man. Hycoe (pressure plate side). Inside 
Diam. 6". outside Diam. 9½". Thickness .125". 
Replacement Clutch Note-Remove spacers (one at 
each driving lug) after clutch installed on ear. 

Pedal Adjustment:-Free travel 1" min. Turn adjust
ing sleeve on pedal connector llnk. On ears with 
Hill-Holder {NoRol), check when pedal adjusted 
and see that brakes release just as clutch engages. 

Removal: Remove transmission (see Transmission 
Removal following, disconnect clutch pedal link
age, support engine at rear, remove rear engine 
mountings, remove clutch housing. Take out mount
ing screws and remove clutch. 
For Clutch Cross.shaft Oiler installation data, see 
Studebaker Shop Notu. 

TRANSMISSION 
1938 MODELS 

TRANSMISSION: Warner 'Horizontal' Types. Model 
Nos. AS2-T88 (floor shift), AS4-T88 {Evans vacuum 
shift). All helical gear type withsynehro-mesh (2.nd 
& high). 
See Transmission Section /or complete data. 

Transmission Control: Evans-Studebaker vacuum 
type optional equipment. Lever mounted on instru
ment panel. 
See Transmission Section /or complete data. 

Removal: Disconnect front and rear universal joints. 
On cars with vacuum shift, disconnect vacuum pow
er cylinder rod. Remove transmission mounting 
capscrews at clutch housing, pull transmission back 
and lift out. 

TRANSMISSION 
1939 MODELS 

TRANSMISSION: Warner 'Horizontal' Type. All helical 
gear type with synchro-mesh on second and high 
See Transmission Section for complete data. 

Transmission Control: Steering Col. Shift Optional. 
See Transmission Section for complete data. 

Removal: Remove shift lever (noor shift), or discon
nect control rods at transmission (steering col. shift). 
Remove drlveshaft, take out transmission mounting 
screws, pull transmission back and lift out. 
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OVERDRIVE 
1938 MODELS 

OVERDRIVE: Warner Type R6 (Horizontal Transmis
sion). Complete assembly model number (Horizon
tal transmission with R6 Overdrive) Warner No. 
AS1-T88 (floor shift), AS3-T88 (va.cuum shift). 
See Tranam.iuion Section for complete data. 

Removal: Same as for regular transmission after re
moving Overdrive Support. See Overdrive TranJ1mis• 
sion Rear Support Installation in Studebaker Slwp Notes 

OVERDRIVE 
1939 MODELS 

OVERDRIVE: Warner R6 (Kick-down) Electric. This 
Overdrive used with 'Horizontal' T-88 transmission. 
See Transmission Section for complete data. 
Overdrive Solenoid-Delco-Remy No. 1569, 1573 (12 
volt Exp.). 
Throttle Switeh-Hersee #1687S. Adjust so that end 
ot throttle rod just contacts switch plunger with 
throttle valve wide open (lever against stop). 
Control Relay-Auto-Lite Model HR-4201. NOTE
Use only 14 ampere fuse on relay. 

Removal: Sa.me as for regular transmission a:rter re
moving Overdrive Support. See Overdrive TransmiJI• 
sion Rear Support Installation in Studebaker Shop Notes 

UNIVERSALS 
UNIVERSAL .JOINTS: Spicer. Model 1271-0IX (front), 

1278-0IX (rear). Needle bearing types. 
See Universal$ Section. for complete data. 

REAR AXLE 
REAR AXLE:-Splcer Model 41-2. Bem1-fioat1ng, Hypoid 

gear type with Hol:chk'lss drive. 
See Rear Axle Section /or complete data. 
Ratio--4.55-1 Std., 4.82-1 Optl. {Std. on Overdrive). 
Backlash-.005-.007". Shim adjustment. 

Removal:-Holst rear of car, disconnect propeller 
shaft at rear universal, hydraulic brake lines, brake 
cables, and shock absorbers. Remove spring U-bolts, 
disconnect rear spring shackles and withdraw axle. 
NOTE-Use Puller HM-931 to remove axle shaft, 

Wheel Bearing Adjustment:-Shims between backing 
plate and axle housing. With wheel and hub re
moved (use Hu.b Puller ST-500) eheck endplay with 
dial indicator. To adjust, remove backing plate, add 
or remove sh1ms {.003", .005", .010", .030" thick>. 
Endplay-.001-.005". 

SHOCK ABSORBERS 
SHOCIC ABSORBERS: Houdaille Double ncting, adjust

able, hydraulic types. Rear shocks have thermostat 
control. 

Front Rear 
1938 ................................................ BEDVS ................... .ASC 
1939 .................................................. BBFS .................. ACliS 

FRONT SUSPENSION 
Front Su.spenslon:-Planar type independent suspen

sion with transverse spring. Specifications below 
apply with car weight on wheels but without load. 
See Front SuspensiQn Section for complete data. 
Jnngpln Incllnation-6½ •. 
Caster-Negative¼" to Positive¾". 
Camber-¼• to ¾ •. Sh1Jn adjustment. 
Toe In-1/16-1/s". Adjust right reach rod only for 
toe-in.Leftrodshould be adjusted first for left wheel 
straight-ahead position (steering wheel centered). 
NOTE-If ear equipped with non-adjustable reach 
rods (to wheels), adjustment ls made on center rod. 
Steering Geometry (toe-out on turns)-Inner wheel 
turned 22-22½ •. Outer wheel 20•. 

STEERING GEAR 
Steering Gear: Ross Model T-14. Cam & Twin Lever. 

See Steering Gear Section. for complete data. 

BRAKES 
BRAKES:-Service. Lockheed hydraulic, double anchor 

type. Hand lever applies rear service brakes. 
See Brake Section for complete data. 
Wheel Cylinders-Stepped or two-stage bore type. 
Front Wheels ....... .Front Shoe cylinder 13/a". Rear 1". 
Rear Wheels .......... Front shoe cylinder 1¼". Rear 1". 
NOTE-Wheel cylinder bore size marked on casting. 
Drum-Budd composite. Diameter-11". 
Lining-Front Shoe: woven. Rear: moulded. Width 
2¼". Thickness 3/16". Length per wheel 19 11/16". 
Clearance-.010" toe, .005" heel, for each shoe. 

Hand Brake: See :Service Brakes above. 
Hill-Holder: Optional equipment on all models. 

See Brake Section for complete data. 

MISC. MECHANICAL 
1939 MODEL 

WINDSHIELD WlPER:-Auto-Lite 1\-lodel EW-5003 
• (first cars), EW-5103 (later cars). Electric type. 
See Miscellaneous Section. for complete d11ta. 
NOTE-Use only 20 ampere fuse in wiper switch 
lead. 

--



lgnition-Carburetion-Electrical 

presslon, turn engine over until 'IGN' mark (approx. 
13/64" ahead of UD.C.1-6 mark) on flywheel is in 
line with pointer on engine rear plate on left side 
of car. Loosen advance arm clamp bolt, rotate dls
tributor until contacts begin to open, insert .016 .. 
feeler between advance arm and hold-down plate 
(to insure clearance for free advance arm move
ment), tighten clamp bolt, remove reeler gauge. 
NOTE-Car manufacturer recommends use of Neon 
timing llght. 
Octane Selector Setting-After setting ignition tim
ing, loosen selector (hold,-down plate) screw and 
advance (move selector so that pointer toward 'A' 
end, or scale) until motor 'pings' when hot and pull
Ing hard. Then retard (move selector with pointer 
toward 'R' end of scale) until 'ping' Just disappears. 

CARBURETOR 
CARBURETION:-Carburetor-Carter Model WO Type 

444-S (Early-may de identified by #229 cast on 
flange), Type 453-S (Later cars). New type, single 
barrel, 1¼" downdraft type. IMPORTANT PRO
DUCTION CHANGE NOTE-See Carburetor article 
for part changes for Type 444-S to change over to 
latest type 453-S. See article in Carburetor Section. 
For complete data, re/er to Carburetor Index. 
Idle Adjustment-With engine warm and choke 
valve wide open (fast idle inoperative), adjust 
throttle stopscrew so that engine idles at 600 RPM. 
or 8 MPH. Turn idle adjusting screw in until engine 
begins to miss or lag, then turn screw out until 
engine begins to roll, finally turn screw 1n slowly 
until engine fires smoothly. Final setting should be 
¾-1¼ turns of screw open from inner or closed 
position. Readjust throttle stopscrew tor correct 
idle speed. 
Accelerating Pump-Non-adjustable type. 
Fast Idle Setting-Choke coru1ector link opens 
throttle 3/32" with choke valve closed. Adjust by 
bending offset on connector link. 

CARB. EQUIPMENT 
Air Cleaner:-AC #1529210 oil-wetted type. #1529211 

heavy duty oil bath type optional. 
Fuel Pump:-AC Type W #1523957 diaphragm type. 

For complete data, refer to Carburetio1' Equip. lnde:tt. 
Gasoline Gaug-e:-Auto-Lite electric. No. NG-9211D 

(dash unit), No. N0-9197T (tank unit). 
For complete data, re/er to l;aruuretion Equip. lnde:c. 

BATTERY 
Willard, Type SW-1-90. 6 volt, 13 plate, 90 ampere 
hour capacity (20 hour rate). 
Starting Capacity-114 amperes tor 20 mlnutes. ' 
Zero Capacity-300 amperes tor 3.0 minutes. Five 
second voltage-4.1 volts. 
Grounded Termlnal-Positive { +) grounded to dash. 
Engine Ground-Strap connector at right front 
mounting bolt. 
Dimensions-Length & Height 9". Width 7 ... 
Location-On left side of dash under hood. 

STARTER 
EARLY: Aow-Llte MZ-4066. Armature MZ-2120. 
LATER: Auto-IJte MZ-to74. Armature MZ-2130. 
Drive-Barrel type Bendix No. A-2033 (similar In 
desiKD. to Ford '60' t.n>e A- 1808). 
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IMPORTANT-A-2033 drlve marked 'D' on plnlon 
barrel. Must not be interchanged with Ford type 
due to difference in structure of pinion teeth. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Eni;-ine--160 amperes, 6.2 volts, 130 RPM. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs-··---····4300._ .. _ .. _ ... 5.5 ... - .. ····-··· '10 
.65 " " ·················-···2500 .............. 5.6 .. _ .. _ .. _ ... 100 

2.55 " " . ··············-···132!'> ······-·5·0···--•o•u••·200 
4.95 ., " ---- '150 ..... --·-·- .. 4.SA •• ,.-•·-··•·•300 
7.65 " " .................. . 220 ··-· .... 4.0 ........ ·-····400 
7 .8 " " ................... Lock.._ ......... 3.0 ................ 420 

11.8 " " .... ·········-·· Lock. ............. 4.0 ......... - ..... 560 
Removal:-Starter nange mounted on right rear en~ 

gine plate. To remove, take out mounting bolts. 
Starting Switch:-A-L Model SW-4011. Mounted on 

left side or car below clutch pedal. Operated by 
depressing clutch pedal fully. 

GENERATOR 
STANDARD 

Auto-Lite Model GDF-4812-A. A:ramature GDF-2006. 
Third brush control type used with Voltage Regu
lator. 
Maximum Charging Rate-30 amperes (cold), 28 
amperes (hot), at 8.0 volts, 3000 R.P.M. (generator), 
32.5 M.P.H. Actual charging rate controlled by Volt
age Regulator and dependent on battery condition. 
Charging Rate Adjustment-Maximum output con
trolled by third brush. Do not adjust third brush 
tor output greater than shown in table below (with 
field terminal grounded to render regulator inop
erative). See Regulator Section (following). 
NOTE-Third brush setting 2 bars 1 mJca strip to 
2 bars 2 mica strips from insulated main brush. 

Cold Performance Data Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 
Start .. ·-··-·s.L __ ..... 920 o.·-·····6.-i. .... _ ..... 1000 
4 -·······-·6.6 ........ _ .. 1030 4..·--·····6.6···-·······1140 
8 ............ 6.8 ............ 1140 8 .... ·-·····6.85 ..... - ... 1280 

12 ·········-·7.0 ..... - ..... 1300 12 ......... -.7.1 ............ 1440 
16 ·•··••···-·7.25-._ ..... 1460 16 ............ 7.3... ......... 1640 
20 ···-·······7.45 ... _ ..... 1650 20 ............ 7.55 .......... 1840 
24 ............ 7.65... .. - ... 1880 24. ........... 7.75·-··-···2220 
28 ·········-·'1.9 ... - ....... 2220 28.3 ........ 8.0 ............ 3200 
32 ............ 8.0 ............ 3100 

Rotation-Counter-clockwise o.t commutator end. 
Brush Spring Tenslon-53 oza. max. (new brushes). 
Field Current--1.90-2.10 amperes at 6.0 volts. 
Motoring Current-5.3-5.9 amperes at 6.0 volts. 

Re.moval:-Pivot mounted at left front ot engine. To 
remove, take out pivot and clamp bolts. 

Belt Adjnstment:-Loosen pivot &nd clamp bolts, 
move generator out away from engine untll tan 
can just be rotated with belt held stationary. 

GENERATOR 
SPECIAL EQUIPMENT 

Auto-Lite GCE-4824-A. Armature No. GBX-Z006AF. 
Two brush type used with Current-Voltage Regu
law. 

W.iring Note-Internal wiring /or GCE Generator & 
YRP regulator &arne a, 1hn1on on 1940 Studebaker 
Champion Model 2G car model page wirln,r dia,rram. 
Charging Rate Adjustment-No adjustment at gen
erator. Charging rate controlled by Voltage Regu
lator and ma.xim.um output by Current Regulator. 
Maximum Charging Ra~.A8 given In table below. 

Cold Performance Dat•a Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 

0 ............ 6.4 ···-······· 740 0 ......... -.6.4 ............ 785 
4 ............ 6.6 ·········-· 830 4. .. _ ....... 6.6 ............ 880 
8 ............ 6.8 ......... _. 920 8 ......... -.6.8 ············ 975 

12-.. ......... 7.05 ............ 1015 12 ............ 7.05 ............ 1070 
16 ............ 7.25 ............ 1100 16... ...... -.7.25 ............ 1165 
20 ............ 7.5 ............ 1190 20 ............ 7.5 ............ 1275 
24 ............ 7.7 ............ 1280 24. ........... '1.7 ............ 1385 

•30 ............ 8.0 ............ 1400 30.-s••·······8.0 ............ 1580 
•-Current Regulator setting. See Regulator data. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-64-68 ozs. (new brushes). 
Field Current--1.66-1.84 amperes at 6.0 volts. 
Motoring Current-5.03-5.57 amperes at 6.0 volts. 

Removal & Belt Adjustment:-A.9 given above. 

REGULATOR 
STANDARD 

Auto-Lite Voltage Regulator Models VRD-4006-B or 
VRR-4002-B (for GDF genera.tor). In case on dash. 
For complete data, refer to Electrical Equipment Index. 
NOTE-Regulator cover sealed. Serviced on ex
change basis If seals not broken. 

Cutout Relay 
Cuts ln--6.4-7.0 volts Cold (VRD), 6.4-6.6 volts Cold 
(VRR), 900 RPM, 9.1 MPH. 
Cuts Out- .5-3.0 amperes dlscharge current (VRD), 
4.2-4.8 volts with approx. 4-6 amps. disch. (VRRl. 
Contact Gap-.015" minimum. 
Air Gap-.034-.038". Contact.a open-measure at 
hinge end. of core. 

Voltage Regulator 
Setting-7.3-7.6 volts at 'IO• F. 
To Check (without breaking seals)-Connect am
meter In charging line at regulator 'B' terminal, 
voltmeter between 'B' and 'GD' terminals. Operate 
~enerator at speed equivalent to 30 MPH., charging 
battery, until voltage Ls steady. Voltage reading 
should agree with setting given above. 
To Adjust (with cover removed)-Change regulator 
armature spring tension by bending lower spring 
hanger. See Electrical Equipment Sectlon for data. 
Contact Gap-.010-.020" (VRD), .012 .. min, (VR.R) 
with armature against stop pin. 
Air Gap-.0595-.0625" (VRD), .048-.052" (VRR) with 
contacts Just opening. 

REGULATOR 
SPECIAL EQUIPMENT 

Auto-Lite Current-Voltage Regulator Model VRP
(0048 (for GCE generator). In case on dash. 
For complete data, re/er to Electrical Equipment lnde.-.. 

Cutout Relay 
Air GaP.-.031-.034". Contacts open (measure at 
hinge end of eore). 
All ,.,her data ,ame ,u /or J'RR (,ee precedins data). 
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Mechanical 

Thermostat:-Bishop & Babcock. In cyl. head outlet. 
Setting-Starts to open 156• F. to 160• F. 

Temperature Gauge:-Auto-Llte (Motometer) Vapor 
tension type. Part No. H-9210. 
See Miscellaneou, Section for complete data. 

CLUTCH 
CLUTCB:-Borg & Beek Model 8A7, Single plate, dry 

disc type. Identifled by #925 stamped on cover. 
See Clutch Section /or complete data. 

Facings-Molded Cfiywheel side), woven (pressure 
plate side), Inside Diam. 5¼". Out.side Diam. '1%". 
Thickness .125". NOTE-Grooved facing used on 
pressure plate side (After '39 Engine No. 17804). 
Adjustment-Free travel 1" (min.). Tum clutch ad
Justing sleeve on connector link. Check H111-holder. 

. See Studebaker Shop Note, /or Release Shafe Lubrica• 
tion and new type 1lw./1 bu,hing• to correcl ,ticking . 

. Removal:-Remove transmission (see below)1 take off 
clutch housing, take out mounting screws m clutch 
cover :flange, remove clutch cover assembly. 

TRANSMISSION 
TRANSMISSION: Warner. Model Number AS1-T84F. 

Helical gear type with synchro-mesh (second & 
.high), sll:ding spur gear (low & reverse). 
See Transmission Section /or complete data. 

IMPORT ANT-Correction for Shifting into Two Gear, 
at Once (irutallation of Special Interlock), see Special 
Serlllce Note in Transmiasion article in Transmission 
S1tction, 

Transmission Control :-Remote steering col. shift Std. 
See Transmission Section for complete data. 

Removal (Std.) :-Disconnect shift rods and speed
ometer cable, remove propeller shaft. Place jack 
under engine rear plate, free rear engine_ mount
ings. Take out transmission mounting bolts, pull 
transmtsa1on out. 
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OVERDRIVE 
Overdrive:-Warner Type R7A, Model AS2-T84F with 

electrical 'kick-down' control. Optl. 
See Transmission Section /or complete data. 
Overdrive Solenoid-Delco-Remy Model 1569. 
Throttle Switch-Hersee #1687S. Adjust so that 
shoe on idle lever just contacts switch plunger 
with throttle valve wide open (lever against stop). 
Control Relay-Auto-Lite Model ·HR-4201S. NOTE
Use only 14 ampere fuse on relay. 

Removal: Same as regular transmission except that 
top radiator hose must be disconnected, exhaust pipe 
loosened at manifold and engine rear plate, clutch 
throw-out shaft pulled free, overdrive control lever 
and solenoid leads disconnected, propeller shaft 
disconnected at front universal, engine rear sup
port cross-member removed, and rear of engine 
lowered so that transmission clears underside of 
frame X-member when removed . 

UNIVERSALS 
UNIVERSAL JOINTS: Spicer. Model 1261-01 (front), 

1268-02 (rear). Needle bearing types. 
See Universals Section /or complete data. 

REAR AXLE 
REAR AXLE:-Spicer Model 23. Semi-floating, hypold 

gear type with Hotchkiss drive. 
See Rear A:rle Section for complete data. 
Ratio-4.56-1 standard. 4.1-1 optional. 
Backlash-.003-.005". Shim adjustment. 

Removal:-Hotst rea.r of car, disconnect propeller 
shaft at rear universal, hydraulic brake lines, brake 
cables, and shock absorbers. Remove spring U-bolt.s, 
disconnect rear spring shackles, and withdraw axle 
Wheel Bearing Adjustment-Shims provided be
tween flanged end of axle housing and brake back
ing plate. To adjust, remove wheel, hub and drum 
assembly (Puller J-446), and backing plate. Remove 
sh1m8 to decrease endplay, add shims to increase. 
EndpJay-.001-.005'". Measure with d1al 1nd1cator. 

SHOCK ABSORBERS 
SHOCK ABSORBERS:-Houdaille. Model BBFSS 

(front), BBDS (rear). Double acting, hydraulic. 

FRONT SUSPENSION 
Front Suspenslon:-Planar type independent suspen

sion with transverse spring. 
See Front Swperuion Section /or complete data. 
Kingpin Inclination--5½•. 
Caster-5½-6½•. Not adjustable. 
Camber-¼-¾•. Shim adjustment. 
Toe ln-1/1&-1/8". Adjust center rod (Early Cars), 
right reach rod (Later Cars). 
Steering Geometry ('.foe-out on Turns)-Inner 
wheel turned 22½0

, Outer wheel 20·. 

STEERING GEAR 
Steering Gear: Ross.Model T-12. Cam & Twin Lever. 

NOTE-Steering linkage changed during produc
tion. Tie rod (center tod) is adjustable on Early 
Cars, Reach rods (to each wheel) adjustable on 
Later Cars. 
See Steering Cear Section for complere data. 

BRAKES 
BRAKES :-Service. Lockheed hydraulic, single anchor 

type .. Hand lever applies rear service brakes. 
See Brake Section /or complete daia. 

Drums-Diameter 9'", 
Lining-Front sboe (U.S. #714) 10 3/16". Rear shoe 
(Man. DV2921) 7 13/16". Wid.th 13/4". Thick. 3/16". 
Clearance--.010" toe, .006" heel, for each shoe. 
Braking Power-43% rear. 

Hand Brake Adjustment :-See Service Brakes. 
Hill-Holder: Optional on a.11 models. 

See Brake Section for complete data. 



lgnition-Carburetion-Electrical 

NOTE-When Installing distributor, lnsert .016w 
feeler between bold-down plate and advance plate 
while tightening advance plate clamp bolt to pre
vent binding and allow free advance plate motion. 

IGNITION TIMING 
IGNITION TIMING:-Standard setting as follows (see 

Octane Selector Setting followlng ror correction de
pendent on fuel regularly used): 
Flywheel Degrees Piston Position 

2" BTDC ···--··--········-··········-···-· .0015" BTDO 
To Set Timing-Crank engine by engaging gears 
and rolling car on floor. With #1 piston on com
pression, turn engine over until 'IGN' mark (approx. 
13/64" ahead ot UD.C.l-6 mark) on flywheel is In 
line with pointer on engine rear plate on left side 
of car, Loosen hold-down plate screw and center 
scale on pointer, tighten screw. Loosen advance 
arm clamp bolt, rotate distributor until contacts be
gin to open, insert .016" feeler between advance arm 
and hold-down plate (to insure cleiµ-ance tor free 
advance arm movement), tighten clamp bolt, re
move feeler gauge. Check Octane Selector Setting 
(following). 
NOTE-Car manufacturer recommends use of Neon 
Tim1ng Light for setting ignition timing. 
Octane Selector Setting-After setting Ignition tim
ing, loosen selector (hold-down plate) screw and 
advance (move selector so that pointer toward 'A' 
end of scale) until motor 'pings' when It is hot and 
pulling hard. Then retard (move selector with 
pointer toward 'R' end of scale) until 'ping' just 
disappears. 
NOTE-FRONT FENDER BAFFLE INST A.LLATlON 
(To correct Ignition missin.g or cutting out due to 
,oater splashing). See Studebaker Special Data. 

CARBURETOR 
CARBURETION :-Carburetor-Carter Type WO Model 

468-S (#229 cast on flange). 1¼ ... single barrel, 
downdraft type. 
For complete data, refer lo Carburetor IndeJt, 
Idle Adjustment-With engine warm and running 
at slow idle speed (choke valve wide open, fast idle 
Inoperative), set throttle stopscrew for 8 MPH or 
600 RPM idle speed. Adjust idle adjusting screw un
til engine fires smoothly (¾-1 ¼ turns open-turn 
screw in for leaner mixture). Readjust 1ale &peed. 
Accelerating Pum1>-Non-adjustable type. 
Float Level-¼" from top of float (free end) to 
gasket seat on cover. Invert to check with float 
hanging freely and spring in valve stem not com
pressed. 
Fast Idle Setting-Choke connector link opens 
throttle .018-.022" with choke valve closed. Adjust 
by bending offset on connector link. 

CARB. EQUIPMENT 
Air Cleaner:-AC #1529210 oil-wetted type std. Heavy 

duty oil-bath type optional. Oll filler cap equipped 
with copper mesh cleaner. 

Fuel Pump :-AC Type W # 1523957 diaphragm type. 
For cumplete data, re/er to Carburetion Equip. lntl,u. 

Gasoline Gaoge:-Auto-Llte electric type. No. N0-
9211D {da.sh unit), No. NO-sng,r.r (tank nn.lt). 
For complete data, re/er lo Carburetion Equip. I'"'-. 
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BATTERY 
Willard, T)'pe SW-1-90. 6 volt, 13 plate, DO ampere 
hour capacity (20 hour rate). 
Starting Capacity-114 amperes for 20 minutes. 
Zero Capacity--300 amperes for 3.0 minutes. Five 
second voltage-4.l volts. 
Grounded Terminal-Positive ( +) grounded to dash. 
Engine Ground-Strap connector at right front 
mounting bolt. 
Dimensions-Length & Height 9". Width 7". 
Location-In carrier on left front side of dash ln 
engine compartment. 

STARTER 
Auto-Lite Model MZ-t074. Armature No. MZ-2130. 
Drive-Barrel type Bendix No. A-2033 (similar 1n 
design to Ford '60' type A-1806). 
IMPORTANT-A-2033 drive marked 'D' on pinion 
barrel. Must not be interchanged with Ford type 
due to difference in structure of pinion teeth. 
Rotation-Counter-clockwise at com.mutator end. • 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engino-160 amperes, 5.2 volts, 130 RPM. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ... ·-·-·-··--···4300_. __ .. 5.5.--- 70 
.65 " " ·····--··-·········2500 5.5 •. ·-··-·-····100 

2.55 " " ·········--·········1325 ... _ .... - .. 5.0 ... __ ..... 200 
4.95 " " ••·······•········••·· 750.- ....•.. 4.5 .. ____ .300 
7.65 " " ·-··················· 220 .• ·-·-·····4.0. __ •... 400 
7.8 " " ···-··-········· LoclL. ....... _ ... 3.0 .. --.--.420 

11.8 " .. ···--··- Lock.- .. --4.0 ..... -··--···560 
Removal:-Starter flange mounted on right rear en

gine plate. To remove take out mounting bolts and 
lift starter off. 

Starting Switch:-A-L Model SW-4011. Mounted on 
left side of car below clutch pedal. Operated by 
depressing clutch pedal fully. 

GENERATOR 
Auto-Lite Model GEA-4804-A (Stand.) GEB-4803-a 
(Police). Two brush type. Current-voltage control. 
Annature--ODZ-2006F (GEA Gen.), GEB-2006F 
(GEB). 
Charging Rate Adjustment-No adjustment at gen
erator. Charging rate controlled by Voltage Regu
lator and maximum output by Current Regulator. 
See Regulator data following. 
Maxim.um Cbargin.g Rate--35 amperes (GEA), 32 
amperes (GEB), 8.0 volts, 1800 RPM (GEA), 1400 
RPM (GEB) or approximately 18.3 MPH and above 
with load or discharged battery (CUrrent Regulator 
Setting). Actual charging rate controlled by Volt
age Regulator and dependent on battery condition. 

Performance Da.ta.-GEA-4804A 
Cold Hot 

Amperes Volts R.P.M. Amperes Volts R.P.M. 
o ···-····-·6.4 -··-···- 7ao o. ___ .6.4. -·--·- 840 
4 ·········-·6.6 ··--····· 870 4._ ••••.•• 6.6 -·-- 935 
8 ···-····-·6.8 ·-·-··- 960 8·--···6.8 ·--··-··1025 

12 ............ 6.95.·-··-·1050 12.__····-·6.95 .... _ ..... 1120 
16 __ 7.15·-··--·1140 16 .. __ 7.15...-....... 1220 
20 ···--··-7.3 ·-······-1230 20 ............ 7.S ---······1320 
24 ······--7.6 -·······-·1320 24..._····-·7·6 ··-·--·1420 
28 ········-7·7 ··-···--1410 28 ... _._7.7 --.1550 
32 .... ·-··- 7.S!L. ___ .1500 32. ____ 7.85.·-··-·1685 
35 ····-···-·8.0 ···-·····J570 35 ............. 8.0 ·····-·····1800 

Performance Data,-GEB-4803A 
C-Old Hot 

Amperes Volts R.P.M. Amperes Volts R.P.M. 
o ___ .u -··- 560 o. ____ 6.4 --- 600 
4 ____ .6.6 -- 630 4. .. ---·6.6 -- 675 
a ___ .6.8 ___ 700 a_._6.8 ___ 7so 

13 -·--·7.0 -·- 775 1a__ __ 7.0 --·- 840 
16 __ .7.2 -- 845 16-·-·····7.2 ·-···-··· 930 
20 -- .. 7.4 -···-···· 920 20--·-···7.4 -·-·1030 
24 __ 7.6 -···-··1000 24. __ .7.6 __ .. 1140 
28 _'7.8 __ .... 1075 ~-···---7.8 ___ ... 1260 

•32 ___ s.o ._. __ 1150 sa.... .. __ s.o __ ... 1400 
•-Current regulator setting. 
ltotation-Counter-clockw!se at commutator end. 
Brush Spring Tension--53 ozs. Max. (OEA Oen.), 
64-68 ozs. (OEB Oen.) with new brushes. 
Field CUrrent-1.57-1.75 amperes (GE.A Gen.), 1.6-
1.78 amperes (GEB Oen.> at 6.0 volts. 
Motoring Current-4.45-4.9 amperes (GEA Oen.), 
4.0-4.5 amperes ( GEB Oen.) at 6.0 volts. 

Removal:-Plvot,mounted at left front ot engine. To 
remove, take out clamp and pivot bolt3. 

Belt Ad;iustment:-Loosen pivot and clamp bolts, 
move generator out away from engine until tan 
can Just be rotated with belt held stationary. 

REGULATOR 
Auto-lJte Model VRP-WU-A (for GEA Gen.), VRP-
4004C (GJIB Gen.). Cunent-volt.age type. In case on 
dash. 
For complece data, re/er lo Electrical Equlpmcnc Index. 
NOTE-Regulator ease cover 1s sealed. Serviced on 
exchange basis if seals not broken. 

Cutout Relay 
Cuts In--8.4-6.6 volts, 850 Oen. RPM., 8.6 MPH. 
Cuts Out-4.1·-4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap-.015" minimum. 
Air Gap-.031" min., .034" max. with contacts open. 
Measure at binge end o.t core. 

Voltage Regulator 
Setting-7.2-7.5 volts at 70• F. 
To Check (without breaking seals)--Connect am
meter 1n charging line at regulator 'B' terminal, 
voltmeter between 'B' terminal and ground.Operate 
generator at speed equivalent to 30 MPH, charging 
battery until voltage is steady. Voltage readlng 
should be 7.2-7.5 volts at 70• F. See Electrical Equlp
ment Section for voltages at other temperatures. 
To Adjust (with cover removed)-(?hange regulay,r 
armature spring tension by bending lower spnng 
hanger slightly. See Electrical Equipment Section. 
Contact Ga1>-.012" Min .. (armature against stop pinJ. 
Air Gap-.048-.052" with contacts just opening. 

Current Regulator 
Setting (VRP-4004A)-34-36 amperes (marked '35' 
on cover). (VRP-4004C)-31-33 amperes (marked 
'32' on cover). 
To Check (without breaking seals)-Connect test 
meters as for Voltage Check (above). Operate gen
erator at 30 MPH, charging battery, add load tuse 
bank of headlamp bulbs or turn on car lights nnd 
accessories and d.ischarge battery) so that genera
tor charges at peak rate and Current Regulator 
operates. Charging current should not exceed 
maximum setting given above .. If more than slight 
excess noted, regulator ts defective. 
Adjustment & Contact Gap-Same as for Voltage 
Regulator tabove). 

CONTINUED ON NEXT PAGE 



Mechanical 

Facings-Molded-metalllc (spiral-grooved), 2 used. 
Inside Diam. 5¾". Outside Diam. 8". Thickness 1/8 ". 

Adjastment:-Free travel l" (min.). Turn adjustlii.g 
sleeve on pedal connector link. 
Hill-Holder (NoRol) Note-Check whenever clutch 
pedal adjusted. Set so that Hill-Holder releases just 
as clutch engages (change rod length). 
For Releae Shaft Lubrication and Neu, Trpe Shaft 
Bu•hin/:• to Correct Sticking, •ee Studebaker Shop Notu. 

Removal:-Remove transmission (see below), take off 
clutch housing, take out 6 mounting screws in 
clutch cover flange, lift off cover assembly. 

TRANSMISSION 
TRANSMISSION: Warner, Model Number AS5-TB4F. 

Helical gear type with synchro-mesh (second & 
high), sliding spur gear Clow & reverse). 
See Transmission Section /or complete data. 
IMPORT ,4NT--Correction for Shifting into Two Gear• 
at Once (installation of Special Interlock), •ee Special 
Service Note in Trarumi1111ion article in Transm.iuion 

,,, Section. 
Transmission Control:-Mechanlcal steering col. shift. 

See Trammission Section for camplete data. 
Removal:-Disconnect the rear universal and with

draw propeller shaft from transmission. Disconnect 
shift leyers and speedometer cable at transmission. 
Place jack under engine rear plate and free rear 
engine support. Remove transmission-to-clutch 
housing capscrews, pull transm18slon out. 

OVERDRIVE 
OVERDRIVE: Warner R'7A (Kick-down) Electric type. 

Complete assembly (with transmission) Warner 
Model No. AS6-T84F. 
See Tra11smissioll Section for complete data. 
Overdrive Solenoid-Delco-Remy Model 1118001. 
Throttle Switch-Cole-Hersee No. 1687-S. Adjust 
so that shoe on accelerator linkage just contacts 
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switch plunger with carburetor throttle in wide 
open position. 
Control Relay-Auto-Lite HR-4201S. 14 ampere fuse 
mounted ln holder on relay. 

Removal: Same as for regular tra.nsmlsslon after dis
connecting overdrive control cable and solenoid 
wires except that front universal must also be dis
connected for removal o:t driveshaft. 

UNIVERSALS 
UNIVERSAL JOINTS: Spicer: Model 1268-102 (both 

universals, cars with standard transmission, rear 
joint on cars with Overdrive), 1268-101 (front, cars 
with Overdrive). NOTE-Cars without Overdrive 
equipped with one piece propeller shaft with slip 
joint formed in rear of transmission ahead of front 
universal joint. 
See Un.if!er.ar. Section for complete data. 

REAR AXLE 
REAR AXLE:-Spicer Modei 23, Seml-fioatJng, Hypoid 

gear type with Hotchkiss drive. 
See Rear A:rle Section for complete d.ata. 
Ratio--4.56-1 standard. 4.10-1 optional. 
Backlash-.005-.007". Sh1m adjustment. 

Removal:-Hoist rear of car, disconnect propeller 
shaft at rear universal, hydraulic brake lines, brake 
cables, and shock absorbers. Remove spring U-bolts, 
disconnect rear spring shackles a.nd withdraw axle. 
NOTE-Use Puller HM-931 to remove axle shaft, 
Handle J-270-1 and disc·J-270-13 to 1nstall 1nner 
shaft oil seal. 

Wheel Bearing Adjustment:-Shims between backing 
plate and axle housing. With wheel and hub re
moved (use Hub Puller J-446) check endplay with 
dial indicator. To adjust, remove backing plate, add 
or remove 8h1m.s (.003", .005", .010", .030" thick). 
Endplay-.001-J>05". 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Houdaille. Model BBFSS (front), 

BBDS (rear). Double acting, hydraulic. 

FRONT SUSPENSION 
Front Suspension :-Planar type independent suspen

sion with transverse spring. Specifications below 
apply with car weight on wheels but without load. 
See Front Smpemion Section for complete data, 
Kingpin Inclination-5½", 

• Caster-l O to 2°. 
Camber-¼•·to ¾ 0

• Shim adjustment. 
Toe In-1/16-1/ 8 ". Adjust right reach rod only for 
toe-in. Left rod should be adjusted first for left wheel 
straight-ahead position (steering wheel centered). 
Steering Geometry (toe-out on turns)-Inner wheel 
turned 22½-23". Outer wheel turned 20•. 

STEERING GEAR 
Steering Gea.r: Ross T-12 Cam-&-Twin Lever type. 

Su Steering Gear Section for complete data, 

BRAKES 
BRAKES:-Service. Lockheed hydraulic, single anchor 

type. Hand lever applies rear service brakes. 
See Brake Section for complete data, 
Drum-Budd composite. Diameter 9". 
Lining-Moulded. Length per shoe 10 3/16". (front), 
'113/16" (rear). Width !3/4". Thickness 3/16". 
Clearance-.010" toe (top), .005" heel, for each shoe. 
Braking Power-43% rear wheels, 57% front. 

Band Brake :-See Service Brakes (above). 
Bill-Bolder: Optional on all models. 

See Brake Section for complete dara, 
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IGNITION TIMING 
IGNITION TIMING :-For all engines as :follows (see 

Octane Selector Setting following for correction de
pendent on fuel regularly used): 
Flywheel Degrees Piston Position 

2° BTDC ·········-····-······-······--················· .0016n BTDC. 
To Set Timing-Crank engine by engaging gears 
and. rolling car on floor. With #1 piston on com
pression, turn engine over until 'IGN/' mark on 
vibration dampener at front of engine lines up with 
pointer on timing gear cover (this mark ls 2° or 
9/64" before top dead center mark '/UDC.1-6'). 
Loosen hold-down plate screw and center seale on 
pointer, tighten screw. Loosen advance arm clamp 
bolt, rotate distributor until contacts begin to open, 
insert .016" feeler between advance arm and hold
down plate (to insure clearance for free advance 
arm movement), tighten clamp bolt, remove feeler 
gauge. 
Octane Selector Setting-After setting ignition tim
ing, loosen selector (hold-down plate) screw and 
advance (move selector so that pointer toward 'A' 
end of scale) until motor 'pings' when it is hot and 
pulling hard. Then retard (move selector with 
I}Ointer toward 'R' end of scale) until 'ping' just 
disappears. 
NOTE-FJWNT PENDER BAFFLE 1.NST A.LLA.TION 
(To correct lgni.tion missing or cutting out due to 
mater splashing). See Studebaker Special Data. 

CARBURETOR 
CARBURETION:-Carburetor-Carter Type WA-1 

Model 410-S or Stromberg Model BXO-26 <code 
ma.rked 6-84 on float chamber). l¼" single barrel, 
downdraft types. See separate articles in Carburetor 
Section for data on each model. 
Idle Adjustment-With engine warm and running 
at slow idle speed (choke valve wide open, fast idle 
inopera.tive), set throttle stopscrew for 8 MPH Idle 
speed. Adjust idle adjusting screw until engine fires 
smoothly <½-1¼ turns open for Carter-turn screw 
in for leaner mixture). Readjust idle speed, 
Accelerating Pump Setting-3 holes provided in 
pump arm (Carter), throttle lever (Stromberg) for 
pump link engagement. Set as follows: 
Inner Hole (min. stroke)-Extreme warm weather. 
Center Hole (Stromberg) or Lower Hole (Carter)
Normal operating conditions. 
Outer Hole (Stromberg) or Upper Hole (Carter)
Extreme cold weather. 
Float Level (C;uter)-¼" from top of machined 
projection on float bowl cover to top of soldered 
seam at free end of float (invert to check). 
Float Level (Stromberg)-Fuel level %" below top 
edge of tloat bowl. • 

Fast Idle (Carter) :.....,Integral (built-in carburetor). 
For complete data, refer to Carburetion Equip. lr1dex. 
Fast Idle Setting-Part of climatic control. Adjust 
by bending connector link offset to secure%" choke 
valve opening with throttle stopscrew against (not 
on) first step of fast idle cam. 

Fast Idle (Stromberg) :-Stromberg BXO-26 carbu
retor type. See article in Carburetion Equipm't Section. 
Fast Idle Setting-With throttle stopscrew against 
second step of fast idle cam, choke valve should be 
11/32" open. TO adjust, bend choke lever. 
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Automatic Choke (Carter) :-Carter Climatic Control. 
For complete data, refer to Carburetion Equip. lndex. 
Setting-Set thermostatic coil housing 1 Notch Rich. 

Automatic Choke (Stromberg) :-Stromberg BXO-26 
carburetor type. See article in Carburetion Equip. Sec. 
Setting-Mark 'R' on thermostatic spring case 
should line up with projection on housing (ordinary 
fuel), If setting too rich rotate case to 'M' mark 
(leaner setting). Use 'H' position only for very vola
tile fuels. 

CARB. EQUIPMENT 
Air Clea.ner:-AC #1528630 oil-wetted type Std.Heavy 

duty oil-bath type optional. 011 filler cap equipped 
with copper mesh cleaner. 

Fuel Pump:-AC Type W #1522227 diaphragm type. 
For complete data, refer to Carburetion Equip. lnde:c. 

Gasoline Gauge :-Stewart (Stewart-Warner) Electric. 
Stewart-Warner No. 0-102158. 
For comp.lete data, refer to Carburetion Equip. lndu. 

BATTERY 
Willard Type SW-1-95. 6 volt, 15 plate, 95 ampere 
hour capacity (20 hour rate). 
Starting Capacity-117 amperes for 20 minutes. 
Zero Capacity-300 amperes for 3.l minutes. Five 
second voltage 4.2 volts. 
Grounded Terminal-Positive ( +) grounded to 
frame. Engine Ground-Separate ground strao. . 
Dimensions-Length 9". Width 7", Height 8 13/16". 
Location-In engine compartment on left side. 

STARTER 
Auto-Lite Model MAW-4015. Armature MAW-2091. 
Drive-Outboard Barrel Type Bendix No. A-1729. 
Rotation-Counter-clockw!se at commutator end. 
Brush Spring Tension-43-52 ozs. (new brushes). 
Cranking Engine-130 RPM., approximately 175 
amperes at 5.0-5.5 volts. 

Performance Data 
Torque R.P.M. Volts Amperes 

o ft. lbs, .. ·-·-·--·-·4900 ..... - ....... 5.5 ................ 65 
.6 " " ···--·-·········3300 .............. 5.5 ... - •. ··-·····100 

2.75 " " ···--···············1480 .... _ ... - ... 5.0 ... _ .. __ .,. .. .200 
5.45 " " ·····-···-···-···· 820 .. ·-·········4.5 ..••. _ •• __ •.. 300 
8.5 " " ·········-···-···- 400 ......... _._4.0 •• ·--···-····400 

11.5 " " ·········-··--··· Lock. ............. 3 .0 ......•......... 505 
18.0 " " ···-····-····-··· Lock.. ............ 4.0 .............•.. 670 

Removal:-Starter flange mounted on left front face 
of flywheel housing. To remove, take out two flange 
mounting screws, remove starter and switch as as
sembly. 

Starting Switch:-R.B.M. Model 5607. Magnetic type. 
Mounted on starter and controlled·by Douglas #5701 
pushbutton switch on instrument p~nel. 

GENERATOR 
Auto-Lite Model GEA-48.03-A. Armature No. GDZ-
2006F. Two brush type with current-voltage control. 
NOTE-If GDA-4804A Generator and VRB-4012A 
Regulator used, refer to the 1939 Commander 9-A 
car article (preceding) for complete data. 
Charging Rate Adjustment-No adjustment at gen
erator. Charglng rate controlled by Voltage Regu
lator and maxilnum output by Current Regulator. 
See Regulator data f ollowin~. 

Maximum Charging Ra~35 amperes (hot or cold l, 
8.0 volts, 1600 gen. RPM or 17 MPH and above with 
load or discharged battery (Current Regulator 
Setting). Actual charging rate controlled by Voltage 
Regulator and dependent on battery condition. 

Performance Data 
Cold Hot 

Amperes Volts R.P.M. Amperes Volts R.P.M. 
o ............ 6.4 ·······-·· 780 o .. ·--·····6.4 ...........• 840 
4 ·········-·6·6 ···-······· 870 4 ............ 6.6 ·········-· 935 
8 ............ 6.8 ............ 960 8 ............ 6.8 ·········-·1025 

12 ............ 6.95 ............ 1050 12 ............ 6.95 .... ·-·····1120 
16 ............ 7.15 ............ 1140 16 ............ 7.15 ............ 1220 
20 ···-····-·7·3 ............ 1230 20 ............ 7.3 ............. 1320 
24 ············7·6 ············1320 24 .... ·-·····7.6 ·········-·1420 
28 ·········-·7.7 ............ 1410 28 ............. 7.7 ····•-·····1550 
32 ............ 7.85 ............ 1500 32 ..... _ ..... 7.85 ............ 1685 
35 ............ 8.0 ............ 1570 35 ............ 8.0 ............. 1800 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-53 ozs. max. (new brushes). 
Field Current-1.57-1.75 amperes at 6.0 volts. 
Motoring Current--4.45-4.9 amperes at 6.0 volts. 

Removal:-Pivot mounted at left front of engine. To 
remove, take out clamp and pivot bolts .. 

Beu Adjustment:-Loosen pivot and clamp bolts, 
move generator out away from engine until fan 
can just be rotated with belt held stationary, 

REGULATOR 
Auto-Lite Model No, VRP-4004-A. Current-Voltage 
type. In a single case mounted on engine dash. 
For complete data, refer to Electrical Equipment lnde%. 
NOTE-Regulator case cover is sealed. Serviced on 
exchange basis if seals not broken. 

Cutout Relay 
Cuts In-6.4-6.6 volts, 800 Oen. RPM., 6.1 MPIL 
Cuts Out-4.1--4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap-.015" minimum. 
Air Gap-.031" min., .034" max. with contacts open. 
Measure at hinge end of core. 

Voltage Regulator 
Setting-7.2-7.5 volts at 70° F. 
To Check (without brealdng seals)-Connect am
meter in charging line at regulator 'B' terminal, 
voltmeter between 'B' terminal and ground. Operate 
generator at speed equivalent to 30 MPH, charging 
battery until voltage is steady. Voltage reading 
should be 7.2-7.5 volts at 70° F. See Electrical Equip
ment Section for voltages at other temperatures. 
To Adjust (with cover removed)-Change regulator 
armature spring tension by bending lower spring 
hanger slightly. See Electrical Equipment Section. 
Contact Gap-.012" Min. (armature against stop pin). 
Air Gap-.048-.052" with contacts Just opening. 

Cnrrent Regulator 
Setting-34-36 amperes (marked '35' on cover). 
To Check (without breaking seaJs)-Connect test 
meters as for Voltage Check (above). Operate gen
erator at 30 MPH, charging battery, add load (use 
bank of headlamp bulbs or turn on car lights and 
accessories and discharge battery) so that genera
tor charges at peak rate and Current Regulator 

CONTINUED ON NEXT PAGE 



Mechanical 

Facings-Spiral wound molded woven, 2 used. In
side Diam. 6'', outside Diam. 9¼". Thickness 1/a". 

Pedal Adjustment:-Free travel l". min. (sleeve on 
pedal connecting rod, turn out for greater travel, 
in for less). Check Hill-Holder after clutch adjust
ment. 
See Studebaker Shop Nota for Clutch Cro11..,haf t Oiler 
i1111iallation imtruction,, 

Removal:-Dl.sconnect clutch linkage, remove trans
mission (see Transmission Removal following), 
support engine at rear, remove rear engine mount
ings and clutch housing. Take out mounting screws 
in clutch cover flange (turn screws out evenly) and 
remove clutch. 

TRANSMISSION 
TRANSMISSION: Warner-Model AS1-T86C (standard) 

All helical gear type (synchro-mesh second & high). 
See Transmission Section for complete data. 

Transmission Control:-New type remote. shift. 
See Transmission Section /or complete data. 

Removal:-Disconnect shift rods from levers and 
speedometer cable at transmission, take out U-bolts 
1n !ront 'Universal and lower propeller shaft. Re
move transnussion mounting screws at clutch hous
ing, pull transmission back and lift out. 

OVERDRIVE 
OVERDRIVE: Warner R'7 (Kick-down) Eleetric type. 

Complete assembly (with transmission) Warner 
Model No. AS2-T86C. 
See Transmi$sion Section for complete data. 

Overdrive Solenoid-Delco-Remy Model 1118001. 
Throttle Switch-Cole-Hersee No. 1687-S. Adjust 
so that shoe on accelerator linkage just contacts 
switch plunger with carburetor throttle in wide 
open position. 
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Control Relay-Auto-Lite HR-4201S. 14 ampere fuse 
mounted in holder on relay. 

Removal: Same as for regular transmission after dis
connecting Overdrive cable and solenoid wires, and 
removing Overdrive Rear Support. See Ooerdrive 
Trammiuion Rear Support lrutallation data in Stttde
baker Shop Notes. 

UNIVERSALS 
UNIVERSAL JOINTS:-Spicer-1271-101 (front), 1278-

101 (rear). Needle bearing type. 2 used. 
See Unir,eraal& Seeiion for complete data. 

REAR AXLE 
REAR AXLE:-Spicer Model 41-2. Seml-:floatlng,hypold 

gear type with Hotchkiss drive. 
See Rear hle Section for complete data. 

Ra.tio--4.55-1 Std., 4.82-1 Optl. 
Backlash-.005-.007". Shim adjustment. 

Removal:-Hoist rear of car, disconnect propeller 
shaft at rear universal, brake line, and shock ab
sorbers, remove SJ?ring U-bolts, disconnect rear 
spring shackles, withdraw axle assembly from car. 
Wheel Bearing Adjustment-Shims provided be
tween flanged end of axle housing and brake back
ing plate. To adjust, remove wheel, hub, drum, and 
backing plate (retained by 6 nuts). Remove shims 
to decrease endplay, add shims to increase. Slitm 
thickness at both wheels must be equal within ,005". 
Endplay-.001-.005". Measure with dial indicator. 

SHOCK ABSORBERS 
SHOCK ABSORBERS :-Houdaille, Type BBFS (front), 

ACHS (rear). Double acting, hydraulic, adjustable 
type with thermostatic control (rear only). 

FRONT SUSPENSION 
Front Suspension:-Planar type independent suspen

sion with transverse spring. Specificatiom below 
apply ·with car unloaded on level floor. 
See Front Srupemion Section for complete data. 
Kingpin lnclination-5 ½ •. 
Caster-Negative ¼ • to Positive 3/4 •. Not adjustable. 
Camber-¼• to 3/4 •. Adjustable. 
Toe In-1/16-1/a". Adjust right reach rod for toe-in.· 
Steering Geometry (Toe-out on Tul'D5)-Inner 
wheel turned 22°, outer wheel 20•. 

STEERING GEAR 
Steering Gear: Ross T-14 Cam-&-Twln Lever type. 

See Ste"rin~ Gear Section for complete data. 

BRAKES 
BRAKES:-Service-Lockheed hydraulic, double an

chor type. Hand lever applies rear wheel brakes. 
See Brake Section for complete data. 
CAUTION-See Front Fender Apron Note in Stude• 
baker Shop Notes to correcl apron inler/erence with 
brake tube. on early car,. 
Wheel Cylinders-Stepped or two-stage bore type: 
Front Wheels-Front shoe cylinder 1%", Rear l". 
Rear Wheels-Front shoe cylinder l¼", Rear l". 
NOTE-Wheel cylinder bore size marked on casting. 
Drum-Budd composite. Diameter 11". 
Lining-Front shoe-woven. Rear-moulded. Width 
2". Thickness 3/16". Length per wheel 19 11/16". 
Clearance-.010" toe, .005" heel, for each shoe. 

Hand Brake Adjustment:-See Service Brake3 
Bill-Holder: Optional on all mOdels. 

See Brake Section for complete data. 

Ml.SC. MECHANICAL 
WINDSHIELD WIPER:-Auto-Llte Model EWB-4002. 

Electric type. NOTE-No separate fuse used. 
See MiscellaneolllJ Section for complete dat•. 
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breaker contacts (mounted directly on breaker 
plate) begin to open, tighten clamp bolt, then syn
chronlze movable contacts. 
Synchronization (On Engine)-Turn engine over 
90• to #6 firing position with vibration dampener 
mark 'U.D.C.3-6' lined up with pointer on timing 
gear cover. Loosen lockscrews on movable sub-plate 
carrying second set of contacts, turn eccentric ad
justing screw until contacts begin to open, tighten 
lockscrews. 
Synchronization (Using Tool)-Use Delco-Remy 
tool #1838182. See Dlstributor Synchronization in 
Electrical Equipment Section for complete instruc
tions. Distributor firing intervals regular 45-45-45°. 
Octane Selector Setting-After setting ignition tim
ing, loosen selector (hold-down plate) screw and 
advance (move selector .so that pointer toward 'A' 
end of scale) until motor 'pings' when it is hot and 
pulling hard. Then retard (move selector with 
pointer toward ·R' end of scaJeJ until ·pmg' Just 
disappPars 
See the Studebaker Shop Notu (preceding) /qr Front 
Fender Apron correction to correct ignition mining or 
cutting oul due to water splashing up from road. 

CARBURETOR 
CARBURETION :-Carburetor-Carter Type WDO Model 

409-S or Stromberg Model AAO-161 (code marked 
6-85 on top of float chamber cover). 1¼" (Carter), 
l" (Stromberg) dual, downdratt types. See separate 
articles in Carburetor Section /or data. 
Idle Adjustmeni:-w1th engine warm and running 
at slow idle speed (choke valve wide open, fast idle 
inoperative), set throttle stopscrew for 8 MPH idle 
speed. Adjust idle adjusting screw for each barrel 
(in succession) until engine fires smoothly ( ¼-1 ¼ 
turns open for each screw on Carter-turn screws 
in for leaner mixture). Readjust idle speed. 
Accelerating Pump Setting-2 holes prov:lded ln 
pump arm (Carter), throttle lever {Stromberg) for 
pump link engagement. Set as follows: 
Inner Hole (min. stroke)-Summer temperatures. 
Outer Hole (max. stroke)-Winter temperatures. 
Float Level (Carter)-3/16" from top of float to 
gasket seat on cover with needle valve seated (in
vert float chamber cover to check). 
Float Level (Stromberg)-Fuel level o/s" below top 
edge of bowl (level sight plug on engine side of 
carburetor-check with engine idling). 

Fast Idle (Carte.r) :-Integral (bunt-in carburetor). 
for complete data, re/er to Carburetion Equip, lntlc;r,;. 
Fast Idle Setting-Adjust fast idle screw for .018" 
throttle opening with choke valve fully closed. 

Fast Idle (Stromberg) :-Stromberg AAO-161 carbu
retor type. See article in Carburetion Equipm't Section. 
Fast Idle Setting-No adjustment provided. 

Automatic Choke (Carter) :-Carter Climatic Control. 
For complete data, re/er to Carburetion Equip. Index. 
Setting-Set coll housing one Notch Rich. 

Automatic Choke (Stromberg) :-Stromberg AAO-161 
carburetor type. See Carburetior& Equip. Sec. article. 
Setting-Mark 'R' on thermostatic spring case 
should line up with projection on housing (ordinary 
fuel). If this setting too rich. rotate case to 'M' 
mark (leaner setting). Use 'H' setting for high test 
.foels. ..,.-,.;;,a 
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CARS. EQUIPMENT 
Air Cleaner:-AC #1529440 oil-wetted type Std.Heavy 

duty oil-bath type optl. 011 !filer cap equipped with 
copper mesh cleaner. 

Fuel Pomp:-AC Type E #1523926 diaphragm type. 
For complete data, refer to Carburetion Equip. IndeJr, 

Gasoline Gauge:-Stewart (Stewart-Warner) Electric 
Stewart-Warner No. G-102158. 
For complete data, re/er lo Carburetiora Equip, l~. 

BATTERY 
Wlllard Type SW-1-95. ft volt, 15 pla.te, 95 ampere 
hour capacity (20 hour rate). 
Starting Capacity-117 amperes for 20 minutes. 
Zero Capacity-300 amperes for 3.1 minutes. Five 
second voltage 4.2 volts. 
Grounded Terminal-Poslttve ( +) grounded. to 
frame. Engine Ground-Separate ground strap. 
Dimensions-Length 9". Width 7". Height 8 13/16". 
Location-In engine compartment on left side. 

STARTER 
Delco-Remy Model 110'7903. Armature No. 820158. 
Drive-Solenoid pinion shift & overrunning clutch. 
Rotation-Counter-clockw:l.se at commutator end. 
Brosh Spring Tension-24-28 ozs. each. 
Cranking Engine-110 RPM., 150-200 amperes, 5-5.5 
volt.a. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ................ ·-··-···6000._. __ ... 5.0 ... -·····-· 60 
16 " ·········--········- Lock.·-··--···3.0 .. __ .•...•... 600 

Removal:-Flange mounted on left front face of fly
wheel housing. To remove, take out flange mount
ing screws (remove starter and solenoid switch as 
an assembly). 

Starting Switch: Delco-Remy Solenoid 1546. Mount
ed on starter and controlled through relay (1n 
switch case by pushbutton switch Douglas #5700 
on Instrument paneL 
For complete data, re/er to Electrical Equipment Inde.,c. 

GENERATOR 
Delco~Remy Model 1102671. Armature No. 1879002. 
Two brush type with CUrrent-Volta.ge Control. 
Charging Rate Adjustment-No adjustment at gen
erator. Charging rate controlled by Voltage Regu
lator and maximum output by Current Regulator. 
See Regulator data fo.llowing. 
Maximum Charging Rate-33-35 amperes (hot or 
cold), 8.0 vol"ts, 1850 gen. RPM or 22 MPH and above 
with load or discharged battery (Current Regulator 
setting). Actual charging rate controlled by Voltage 
Regulator and dependent on battery condition. 

Performanc~ Data 
Amperes Volts R.P.M. 

Cold ··············-····-30• ..... - ... _._ ..... _.8.0 ........... _ .... _ ..... 1750 
•-Not maxlm1,1m output-See Current Regulator. 
Rotation-Counter,-clockwi.se at commutator end. 
Brosh Spring Tenslon-25 ounces each. 
Field Current-1.75-1.9 amperes at 6.0 volts. 

Removal :-Pivot mounted at left front of engine. To 
remove, take out pivot e,nd clamp bolt.,. 

BeH Adjustment:-Swing generator out until fan can 
Just be turned with belt held stationary. 

REGULATOR 
Delco-Remy Model 1118202. 'Single Core' type. Vi
brating Voltage & Current regulator on dash. 
CAUTION-Check generator for grounded fields 
before changin.g regulator settings. . 
For complete data, refer to Electrical Equipment Index. 

Cntout Relay 
Cnts Jn-6.2-6.7 volts (hot), 750 RPM., 8.9 MPa 
Cuts Out-0-4.0 amperes discharge current. 
Contact Gap-.020" (same for both sets). 
Air Gap-.020" (with points just closed). 

Voltage Regulator 
Settlng-7.2-7.4 volts hot (operating temperature). 
Regulator over-compensated for temperature. 
To Check-Connect ammeter In charging line at 
'BAT' regulator terminal, voltmeter between 'BAT' 
terminal and ground. Operate generator at 2800 
RPM, adjust charging rate to 8-10 amperes (use 
variable rheostat or 'AVR' set). With regulator at 
hot operating temperature, retard generator speed 
until cut-out relay points open, then Increase gen
erator speed to 2800 RPM and check hot voltage 
setting (above). 
To Adjust--,...Change regulator armature spring ten
sion slightly by bending lower spring hanger for 
light (left) spring (or one spring if both alike) only. 
If further adjustment required see Single Core Reg
ulator article in Electrical Equipment Section for 
Heavy (or Other) Spring adjustment. 
Air Gap-.070" between centeroof core and arma
ture with contacts Just closed. 

Current Regulator 
Setf.ing-34-36 amperes hot (at operating temp.). 
To Chec.k-Remove cover, connect short jumper 
from voltage regulator frame to upper contact sup
port bracket (shorting out Voltage Reg1Jlator). Con
nect ammeter in char.ging line at 'BAT' regulator 
terminal. Turn on llghts and accessories. operate 
generator and increase speed until output remains 
stationary (run untll hot). Cheek setting with reg
ulator at operating temperature. 
To Adjust-Change regulator armature spring ten
sion sllghtly by bending lower spring hanger for 
one spring. If further ad,lustment required see 
Single Core Regulator article 1n Electrical Equip-· 
ment Section for adjustment of other spring. 
AJr Gap-.080" (check same as Voltage Regula-tor). 

LIGHTING 
LIGHTING:-Headlamps-Own 'Sealed Beam' type. 

For complete data, re/er to Electrical Equipment 1nde%. 
Headlamp Adjustment-Alm upper beam for each 
lamp straight ahead with center ot hot spot 3" 
below lamp center height. 
Beam Indicator-Red llght on speedometer face. 
Lighted whenever Country (upper) beam in use. 

Switches 
Lighting-Douglas Model 5704. 
Beam Selector-Delco-Remy 1997002. 
Instrumen.t-Douglas Model 7290, 

CONTINUED ON NEXT PAGE 



Mechanical 

OVERDRIVE 
OVERDRIVE: Warner R7 (Kick-down) Elecbio type. 

Complete assembly (with tra.nmnlsslon) Warner 
Model No. AS2-T86C. 
See Tran,m;.,ion Section /or complete data; 
Overdrive Solenoid-Delco-Remy Model 1118001. 
Throttle Switcb-Cole-Hersee No. 1687S. Adjust so 
that end ot accelerator rod Just contacts switch 
plunger with throttle valve wide open. 
Control Relay-Auto-Lite HR-42018. 14 ampere fuse 
mounted in holder on relay. 

Removal: Bame as for regular transmJsslon after dis
connecting overdrive cable and solenoid wires, and 
removing overdrive Rear Support. See 011erdrir,e 
Trammiuion &ar Support lmtallation data in Stude
baker Slwp Notu. 

UNIVERSALS 
UNIVERSAL JOJNTS:-Spicer-1271-101 (front), 1273-

101 (rear). Needle bearing type. 2 used. 
See Unfoer,als Section /or complete data. 

REAR AXLE 
REAR AXLE:-Spioer Model '1-Z. Sem1-fioa.ting, hy

poid gear type with Hotchklss drive. 
See Rear Ade Section I or complete data. 

Ratio----4.55-1 Std., 4.82-1 Optl, (Std. •with Over
drive). 
Backlash-.005-.007". Shim adjustment. 
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Removal:-Holst rear ot car, disconnect brake llne, 
shock absorbers, drive shaft at rear universal, rear 
spring U bolts and rear spring shackles, withdraw 
axle assembly trom car. NOTE-Bleed brake lines 
when axle installed, 

Wheel Bearinr Adjustment:-Sh1ms located between 
flanged end of axle housing and brake backing 
plate. To adjust, remove wheel, hub, brake drum, 
and backing plate (retained by 6 bolts). Remove 
shims to decrease endplay, nd4 shims to increase. 
Shim thickness at both wheels must be equal within 
.005". 
Endplay-.001-.005". Measure with dial indica'tor. 

SHOCK ABSORBERS 
SHOCK ABSORBERS:-Houdallle, Type BBFS (front), 

ACHS (rear). Double acting, hydraulic, adjustable 
type with thermostatic control (rear only). 

FRONT SUSPENSION 
Front Suspension:-Planar type inde1;1endent su5Pen

sion wi'th transverse spring. Bpecificatlons below 
apply with car weight on wheels but without load. 
See Front Su,pen,ion Section for comple.te data. 
Kinn>ln lnclinatton-6½". 
Caster-Negative ¼" ·to Pos. ¾". Not adjustable. 
Camber-%,• ·to ¾ •. AdJustnble. 
Toe In-1/18-¼". Adjust right reach .rod tor ·toe-in. 
Steering Geometry (Toe-out on Turns)-Inner 
wheel turned 22•, outer wheel 20·. 

STEERING GEAR 
Steering Gear: Ross T-14 Cam-&-Twtn Lever tYPe. 

See Steerins Gear Section /or complete data. 

BRAKES 
BRAKES :-Service-Lockheed hydraulic, double anchor 

type. Hand lever applies rear wheel service brakes. 
See Brake Section for complete data. 
CAUTION-Se• Front Fender A.pron Note in Stude
baker Shop Note, to correct apron inter/erence w,ith 
brake tube, on earl,- cara. 
Wheel Cylinders-Stepped or two-stage bore type: 
Front-Front Shoe Cylinder 1¾", Rear l". 
Rear-Front Shoe Cylinder 1¼". Rear 1". 
NOTE-Wheel cylinder bore size marked on casting. 
Drum-Budd Composite. Diameter 11". 
Lining-Front shoe-woven. Rear-moulded. Width 
2¼". Thick. S/16". Length per wheel 19 11/16". 
Clearanc-.010" toe, .005" heel, for each shoe. 
Braking Power--45% rear, 55% front. 

Hand Brake:-See Service Brakes above. 
Hill-Bolder: Optional on all models. 

See Brake Secrinn I or complete data. 

MISC. MECHANICAL 
WINDSBJELD WIPER:-Auto-Llte Model EWB-4002. 

Electric type. NOTE-No separate !use used.· 
Se• Mucellaneozu Section for complei. dat•. 
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hole (distributor out) and see that distributor drive 
tongue 1n oll pump drive gear is parallel to and 
narrow half of offset toward camshaft, turn rotor ·to 
# 1 segment, Install distributor (insert .020" feeler 
between modi!ier control arm and clamp arm be
fore tlghterung the clamp, to prevent binding), 
check timlllg. 

IGNITION TIMING 
IGNITION TIMING:-Initial setting for regular fuel 

(see Octane Selector Setting following for correc
tion dependent on fuel regularly used). 
Flywheel Degrees Piston Position 

2• B'l'DC ·························-········--·-········· .0016" B'l'DC 
1942 Timing Mark Note-Timing marks carried on 
the flywheel (same as for 1941). Vibration dampener 
at front of engine is new on 1942 models. 
Timing (with Neon Timing Light)-Neon Light No. 
890 recommended. Clip Neon light lead In series 
with #1 spark plug, Idle engine and direct Neon 
light on flywheel Inspection hole on left rear motor 
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support. Loosen hold-down plate screw, center scale 
on pointer, tighten screw. Loosen clamp arm, rotate 
distributor until 'IGN' mark on flywheel (approx. 
13/64" before top dead center mark 'U.D.C.1-6') lines 
up with pointer on engine rear plate. Insert .020" 
feeler between modifier control arm and clamp arm 
before tightening clamp (to insure clearance for 
modltier control arm). Check Octane Selector Set
ting (following). 
Ti.ming (without Neon Timing Light)-Turn engine 
over to firing position for #1 piston with 'IGN' mark 
on flywheel in line with pointer on Inspection hole 
on left rear motor support and distributor rotor at 
#1 segment in distributor cap. Adjust distributor as 
directed above. 
Octane Selector Setting-After setting lgnltion tim
ing (above), loosen selector hold-down screw, ad
vance selector (move toward 'A' end of scale) until 
motor 'pings' when it is hot and pulling hard. Then 
retard (move selector pointer toward 'R' end of 
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scale) until 'ping' just disappears. 
CARBURETOR 

0ARBURETION:-Carburetor-CarterType WA-1 Mod
el 496-S (#356 cast on face of flange). l¼" single 
barrel downdraft type with Carter Climatic Control. 
For complete data, re/er to Carburetor Index. 
Idle Adjustment-With engine. warm o.nd running 
at slow idle speed (choke valve wide open, fast 1dle 
inoperative, set throttle stopscrew for 8 MPH idle 
speed. Adjust idle adjusting screw until engine fires 
smoothly <½-1½ turns open-tum screw 1n for 
leaner mixture). Readjust idle speed. 
Accelerating Pump-Non-adjustable type. 
Float Level-5/16" from top of projection on bowl 
cover to top of soldered seam on float at free end 
with needle valve seated (invert cover assembly to 
check level). 
Metering Rods & Jets-See Carter Jet Table in Carbu• 
retor Sedion for complete data. 

Fast Idle:-Integral type (built-in carburetor). 
For complete data, refer to Carburetion Equip. lridcx. 
Setting-Adjust by bending connector rod offset for 
%" choke valve opening with throttle stopscrew 
against (not on) first step of fast idle cam. 

Automatic Choke:-Carter Climatic Control. 
For complete data, refer to Carburetion Equip. lnile:,,. 
Setting-1 Notch Lean (supersedes Centered set
ting originally specified for this model). 

CARD. EQUIPMENT 
Air Cleancr:-AC #1529210 oil-wetted type standard. 

#1529211 heavy duty oil-bath type optional. Use 
Replacement Filter Element Assembly: Type #2 
(for 1529210). Type #8 (for 1529211). NOTE-Oil 
filler cap equipped with filter element whlch should 
be serviced at tho same intervals as air cleaner. 

1941 MODELS 
Fuel Pump :-AC Type AE, diaphragm type. Reple.ce

ment Part No. 527 . 
For complete data, re/er to Carburetion Eqaip. Index • 

Gasoline Gauge:-Auto-Lite electric type. No. NG-
9594D (Dash Un1t), No. NG-9659T (Tank Unit). 
llor complete data, re/er to Carburetion Equip. Index. 

1942 MODELS 
Fuel Pump:-AC 'W' #1523957-Exch. No. 527. D1a

pbragm type fuel pump. 
For complete data, refer to Carburelion Eq11ip. lnde;ir. 
Pressure--3½ lbs. max.lmum. 

Gasoline Gauge:-Stewart-Warner electric type. 
Studebaker Nos. 515610 (dash unit), 515684 <tank). 
llor complete data, refer lo Carburetion Equip. lndc:c. 

BATTERY 
Willard Type WBT-1-13R. 6 volt, 13 plate, 90 am
pere hour capacity (20 hour rate). 
Starting Capacity-114 amperes for 20 minutes. 
Zero Capacity-300 amperes for 3.0 minutes. Five 
second voltage 4.1 volts. 
Grounded Terminal--Positlve ( +) terminal. 
Engine Ground-Strap at right front motor support. 
Dimensions-Length 9". Wldtb 7". Height 9¾". 
Location-On left side under engine hood. 

STARTER 
Auto-Lite Model MZ-4090. Armature No. MZ-ZUO. 
Drive-Barrel type Bendix. Special· inboard type 
A-2033 (marked 'D' on pinion barrel). 
Rotation-Counter-clockwtse at commutator end. 
Bnu;h Spring Tension--42-53 ozs. (new brushes). 
CnnJdnc Engine-160 amperes, 6.2 volts, 130 RPM. 

CONTINUED ON NEXT PAGE 



Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Replacement Pins:-Std. & .0025", .005" oversize. Use 
Hone No. PH-1 to obtain proper piston tit. 

C NOTE-Replacement pistons fitted with pins. 
CONNECTING ROD:-Length. 63/a". Weight 20.48 ozs. 

Crankpin Journal Diameter-1.81175-1.81275". 
Lower Bearing-Spun babbitt (cap bearings cham
fered on upper edge). New rods furnished on ex
change basls standard and .010", .020" undersize. 
Clearance-.0005-.002". Sideplay-.005-.009". 
NOTE-Use reamer HM-591-F to secure correct 
bearing clearance. Crankpin out-of-round, tapered 
or scored .0015"max.(Orankpin Turning Tool #1-C). 

Bearing Adjustment:-None(no shims). Replace rods. 
Installing Rods:-Narrow portion of bearing to front 

(#1, 3, 5), to rear (#2, 4, 6). Numbers on rods and 
caps must be together and installed in same num
bered cylinder with numbers and oil hole in lower 
end of rod toward camshaft side of engine. 

CRANKSHAFT:-4 bearing, 4 integral counterweights. 
Vibration damper used on 1942 models. 
See Studebal,er Shop Notes /01' Vibration Damper data. 
Journal Diameter-2.437-2.4375", 
Bearings-Removable steel-backed, babbitt-lined. 
Clea.rance-.0005-.0025". 

Adjustment:-None (no shims.) Replace bearings 
(std. size, .010", .020", .030" undersize). 
NOTE-Front oil pan seal block may be removed 
for access to front main bearing cap by removing 
4 lower ti.ming gear cover screws (on front !ace). 

End ThruSt:-Thrust plate assembled between front 
bearing and crankshaft gear. Controlled by shims 
(furnished .003", .005'', .007" thick) between plate 
and journal face. Endplay-.003-.006". 
NOTE-Install new seals (specially treated wood) 
whenever rear· main bearing cap replaced. 

CAMSHAFT:-Four bearing with helical gear drive. 
See Studebaker Shop Notes /or Camshaft Removal data. 
Journal Diameters-#1, 1.7475-1.7480"; #2, l.71625-
1.71700''; #3, 1.68575-1.68650"; #4, 1.62325-1.62400". 
Bearings-Split steel-backed, babbitted bushings. 
NOTE-Align bushing with oil hole in block. 
Cleara.nce-.00075-.00225" ( # 1), .001-.00275" (others). 

End Thrust:-Taken by thrust plate assembled on 
front face of engine behind camshaft gear. Spacer 
assembled back of gear hub. Endplay-.004-.008". 

Tb;nin.g Gears :-Crankshaft (cast-iron), Camshaft 
(Celeron with steel hub). Backlash .001-:003". 
Refer to Studebaker Shop Notes for Timing Gear Ue
moval and Replacement Camshaft Gear size selection. 

Camshaft Setting:-Mesh marked camshaft gear 
tooth between 2 marked teeth on crankshaft gear. 

VALVES:- Head Diameter Stem Diameter Length 
Intake ---·-·····l U/32"·-·········-····310-.311" ... _ ... 4 11/32" 
Exhaust ···-··-1 9/32" ................. 310-.311" ........ 4 11/32" 

Seat Angle Lift Stem Clearance 
All Valves.•-·······45• ___ ........... 5/16" ......... _ .... 001-.0035" 

Valve Guides:-Pressed in block from above 1 3/16" 
below top of block. Finish ream to .312-.3135". 

Valve Springs:-Install with closed coil up. Replace 
if springs over 10% weak (test with Tool U-15). 
Free length 2 3/32". Spring Pressure Length 
Valve Closed ···-··-·················52-561bs ... _ ... - . ..1 21/32" 
Valve Open ·····-········-···········90-94 lbs .. _ ...•....... l ll/32" 

Valve Lifters:-Mushroom type (remove from below). 
Dlameter---.62375-.62425". _Clearance .0005-.00175". 
Litters furnished .0005", .001" oversize. Refer to 
5iudebake't' Slwp Notu for J'alve Lifter Teruion Spririll 
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VALVE TIMING 
Tappet Cleara.nce:-.016'' (cold) all valves. Self-lock

ing tappet screw tension should be 25 in. lbs. Re
move hood side panel for access to valves. 

Valve Timlng:-See Camshaft Setting above. 
Intake Valves-Open 15° BTDC. Close 49• ALDC. 
Exhaust Valves-Open 54° BLDC. Close 10° ATDC. 
Valve Timing Check-With .020" tappet clearance 
#1 intake valve should open with #1 piston 15° or 
.0893" BTDC with flywheel mark 'IN.OP.1-6/' ·aligned 
with pointer on left rear engine plate. Reset tappet 
clearance at .016" (cold). 

LUBRICATION 
LUBRICATION:-Pressuro (pump on right o! engine). 

Refer to Studebaker Shop Note& /or Oil Pan and Oil 
Pump irutallation irutructiom, 

Normal Oil PressUl'e:---40 lbs. at 25-30 MPH. 
Oil Pressure Relief Valve:-On lower right front cor

ner of engine block. Opens at 30-40 lbs. Not adj. 
Cr-a..nkcase Capacity:--5 quarts. 

COOLING 
COOLING SYSTEM:-Capacity-10 quarts. 

Water Pump :-Packless, sealed ball-bearing type. 
See Water Pump Section for complete datQ. 

Thermostat:-Bishop & Babcock. In cyl. head ouUet. 
Setting-Starts to open 151° F. to 155° F. 

Temperature Gauge (1941): Auto-Li.te (Motometer 
vapor tension type. A-L Part No. H-9593. 
See Miacellaneoiu Section for complete data. 

Temperature Gauge (1942): Stewart-Warner type. 
Studebaker Part No. 515609. 

CLUTCH 
CLUTCB:-Borg&Beck Model8A7 with 'Borglite' driven 

member. Clutch assembly No. 925 stamped on cover. 
Single plate, dry disc type. 
See Clutch Section for complete data. 
Facings-Molded-metallic (spiral-grooved), 2 used. 
Inside Diam. 5%". out.side Diam. 8". Thickness 1/a". 

Adjustment:-Free travel 1" (min.). Tum adjusting 
sleeve on pedal connector link. 
Bill-Holder (NoRol) Note-Check whenever clutch 
p.edal adjusted. Set so that Hill-Holder releases just 
as clutch engages (change rod length). 

Removal;-Remove transmission (see below), take off 
clutch housing, take out 6 mounting .screws In 
clutch cover flange, lift off cover assembly. 
Refer to Studebaker Shop Notes for Clutch Release 
Shafi Lubrication instructioru. 

TRANSMISSION 
TRANSMISSION:-Warner-Model AS1-T84G (Std.), 

AS2-T840, Type R7C (optl. overdrive with electrieal 
'kick-down' control). All helical gear type, synchro
mesh (second & high). slidlng gear (low & reverse). 
See Trarumi.ssion Section for complete data. 

T.-ansrnissinn Control :-Mechanical steering col. shift. 
See Tra,umission Section for complete data. 

Removal:-Dlsconnect the rear universal and with
draw propeller shaft .from transmission. Disconnect 
shift levers and speedometer cable at transmission. 
Place jack under engine rear plate and free rear 
engine support. Remove transmission-to-clutch 
housing capscrews, pull transmission out. 

OVERDRIVE 
OVERDRIVE: Wa.rner R7C (Kick-down} Electric type. 

Complete assembly (with transmission) Warner 
Model No. AS2-T84G. 
See Transmission Section /or complete data. 

► 1941 Production Change: To correct free-wheel unit 
slippage when kicldng down (also high speed Yibra-

tlon and grease leaks), free wheel unit bearing was 
changed to needle bearing type. See Special Service 
Not• in Trammu•ion article in Trammiuion Section. 
Overdrive Solenoid-Delco-Remy Model 1118013. 
Throttle Switch-Cole-Hersee No. 1687-S. Adjust so 
that shoe on accelerator linkage Just contacts 
switch plunger with throttle valve wide open. 
Control Relay-Auto-Lite No. HR-4201S (tor 1941), 
No. HRB-4301 ( 1942). Fuse mounted in holder on re
lay. Fuse capacity, 14 ampere ('41), 20 ampere ('42). 

Removal: Same as tor regular transmission after dis
connecting control cable and solenoid wires. 

UNIVERSALS 
UNIVERSAL JOINTS:-Splcer Model 1268-102. Needle 

bearing type. Two used. 
See Universals Section for complete dala. 
NOTE-1 piece drlveshart used. Slip Joint formed 
at rear of transmission ahead of front universal. 

REAR AXLE 
REAR AXLE:-Spicer Model 23. Sem1-floatlng, Hypoid 

gear type with Hotchkiss drive. 
See Rear Axle Section /or complete dara. 
Ratio--4.10-1 Std. 4.56-1 Optl. (Std. on Overdrive). 
NOTE-Ratio stamped on each gear and pinion. 
Backlash-.005-.007". Shim adjustment. 

Removal:-Hoist rear of car, disconnect propeller 
shaft at rear universal, hydraulic brake lines, brake 
cables, and shock absorbers. Remove spring U-bolts, 
disconnect rear spring shackles and withdraw axle. 
NOTE-Use Puller HM-931 to remove axle shaft, 
Handle J-270-1 and disc J-270-13 to install inner 
shaft oil seal. 

Wheel Bearing Adjustment:-Sh1ms between backing 
plate and axle housing. With wheel and hub re
moved (use Hub Puller J-446) check endplo.y with 
dial indicator. To adjust, remove backing plate, add 
or remove shims (.003", .005", .010", .030" thick). 
Endplay-.001-.005". 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Houdaille. Dbl. acting, hydraulic 

1P4L.·-···-·..BBFS-2 FRONT .... ·-·····-··.BBDS REAR 
1042 BEFS-5 FRONT·-·--··-.BBDS-2 REAR 

FRONT SUSPENSION 
Front Suspcnsion:-Planar type lnciependent suspen

sion with transverse spring. Specifications below 
apply with car weight on wheels but without load. 
See Fronl Siuperuion Section for complet• dara. 
Kingpin lnclination--5 ½ •. 
Caster-I• to 2•. 
Camber-¼• to ¾ •. Shim adjustment. 
Toe In-1/16-1/a". Adjust right reach rod only tor 
toe-in.Left rod should be adjusted first for left wheel 
straight-ahead position (ste.ering wheel centered). 
Steering Geometry (toe-out on turns)-Inner wheel 
turned 22½-23°. Outer wheel turned 20•. 

STEERING GEAR 
Steering Gear: Ross T--12 Cam-&-Tw1n Lever type. 

See Steerin,: Gear Section for complei. data. 
BRAKES 

BRA.KES:-Service. Lockheed hydraulic, single anchor 
type. Hand lever applies rear service brakes. 
_See Brake Section /or complete data. 
Drom-Budd composite. Diameter 9", 
Lininr-Moulded. Length.per shoe 10 3/16" (front>, 
'l 13/16" (rear). Width 1¾". Thickness 3/16". 
Clearance-.010" toe (top), .005" heel, for each shoe. 

Band Brake :-See Service Brakes (above). 
Hill-Holder: Optional. See Brttk• Section /or ,l121c.. 
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crank engine to firing position for # 1 cylinder 
('ION-' on vibration dampener in 11ne with pointer 
on timing gear cover), sight down distributor shaft 
hole (distributor out) and see that distributor drive 
tongue in oil pump drive gear 1s 30° from the hori
zontal and offset toward the top, turn rotor to # 1 
segment, install distributor (in.sert .020" feeler be
tween modifier control arm and clamp arm before 
tightening the clamp, to prevent binding), check 
timing. 

IGNITION TIMING 
IGNITION TIMING:-Inltial setting for regular fuel 

(see Octane Selector Setting following for correc
tion dependent on fuel regularly used). 

Flywheel Degrees Piston Position 
All Englnes. ......... --···2• BTDO, ___ .0016" B'IDC 
Timing (with Neon Timing Light)-Neon Light No. 
890 recommended. Clip Neon light lead 1n series 
with #1 spark plug, idle engine and direct light on 
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vibration dampener (at pointer on timing gear 
cover). Loosen hold-down plate screw, center scale 
on pointer, tighten screw. Loosen clamp arm, rotate 
distributor until 'IGN' mark on vibration dampener 
lines up with pointer on timing gear cover. Insert 
.020" feeler between modifier control arm and clamp 
arm before tightening clamp (to insure clearance 
for modifier control arm). Check Octane Selector 
Timing (without Neon Timing Light)-Turn engine 
over to firing position for #1 piston with 'ION' mark 
on vibration dampener 1n line with pointer on tim
ing gear cover and distributor rotor opposite # 1 
segment in distributor cap. Adjust distributor as 
directed above. 
Octane Selector Setting-After setting ignition tim
ing (above>, loosen selector hold-down screw, ad
vance selector (move toward 'A' end of scale) until 
motor 'pings• when it 1s hot and pulling hard. Then 
retard (move selector with pointer toward 'R' end 
of scale) until 'ping' j11st disappears. 
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CARBURETOR 
Carter (1941) Type WA-1, Model 410-S. Single barrel, 
1 ¼'" downdraft type with Ca.rter Climatic Control. 
Casting No. 191 on flange. 
Stromberg (1941-42) Model BXOV-26. Single barrel 
1¼" downdraft type with Stromberg automatic 
choke. Float bowl cover carries code No. 6-98 ('411, 
6-98A ('42). 
For complete data, re/er to Carburetor Index. 
Idle Adjustment-With engine warm and running 
at slow idle speed (choke valve wide open, fast idle 
inoperative), set throttle· stopscrew for 8 MPH idle 
speed. Adjust idle screw until engine flres smoothly 
<½-1¼ turns open for Carter-turn screw 1n for 
leaner mixture). Readjust idle speed. 
Accelerating Pump Setting-3 holes provided 1n 
pump arm (Carter), pump lever (Stromberg) for 
pump rod engagement. Set as follows: 
Inner-Min.: Hot weather, hi-test gasoline. 
Center-Med.: Std. all-year setting. 
Outer-Max.: Cold weather, low-test gasol1ne. 
Float Level (All Carburetors)-As follows: 

Carter-¼" from top of projection on bowl cover 
to top of soldered seam on float at free end with 
needle valve seated (invert cover assembly to check). 

Stromberg-Fuel level %" below top edge of bowl 
with engine idling (3 lbs. pressure). 
Metering Jets & Rods--Se<! Carter & Stromber,: Jet 
Tal>le-11 in Carlmretnr Sectinn for data. 

Fast Idle (All Carburetors) :-Integral types. 
For cnmplete data, refer ta Carburetion Equip. Index. 
Setting (Carter)-Adjust by bending connector link 
offset for %" choke valve opening with throttle 
stopscrew against (not on) 1st step of fast ldle cam. 
Setting (Stromberg)-To check, hold throttle stop
screw against lowest step of fast idle cam, close 
choke valve until lip of next step on cam touches 
screw. check valve opening with 11/32" drill. Adjust 
by bending connector link. 

Automatic Choke (AU Carburetors) :-Cllmatlc Con
trol (Carter), BXOV-26 Type (Stromberg). Built-in 
Fnr complete data, refer tn Carbrtretion Equip. lnde,c, 
Setting (Carter)-Set coll housing 1 Notch Rich. 
Setting (Stromberg)-'R' mark on thermostat cover 
1n Une with highest projection on housing. Shift to 
'M' if engine loads up or overchokes. Use 'ff' setting 
only 1f highly volatile fuels used. 

CARB. EQUIPMENT 
Air Cleaner:-AC #1528630 oil-wetted type standard. 

#1529840 heavy duty oil-bath type optional. Use 
Replacement Filter Element Assembly: Type #3 
(for 1528630), #1542497 <for 1529840). NOTE-Ser
vice oil filler cap filter element at regular Intervals. 

FUel Pump: AC Type 'AE' ('41), 'W' #1537378 ('42). 
Exchange #540. Diaphragm type fuel pump. 
For complete data, refer t-0 Carb11retion Equip. lmle,c. 

Gasoline Gauge (1941): Auto-Lite electric. No. NG-
95940 (dash unit), No. NG-9659T (tank unit). 
For complete data, rP/er to Carburetion Equip. lnde//t. 

GMOllne Gan2"e (1942): Stewart-Warner elec. type. 
Studebaker Nos. 515506 (dash unit), 515684 (tank). 
For complete data, refer to Carburetion Equip. lnde~. 

BATTERY 
Willard Type WHT-l-15R. 6 volt, 15 plate, 95 ampere 
hour capacity (20 hour rate). 
Grounded Terminal-Positive ( +) terminal. 
Engine Ground-Strap at right trontmotor support. 
Location-In engine compartment on left aide. 

1942 MODELS CONTINUED ON NEXT PAGI 
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ENGINE 
CONTINUED FROM PRECEDING PAGE 

NOTE-Use reamer HM-591-D to secure correct 
bearing clearance. Crankpin out-of-round, tapered 
or scored .0015Hmax.(Crankpin Turning Tool #1-C>. 

Bearing Adjustment:-None(no shims). Replace rods. 
Irutalling Rods:-Narrow portion of bearing to front 

(#1, 3, 5), to rear (#2, 4, 6). Numbers on rods and 
caps must be together and installed 1n same num
bered cylinder with numbers and oll hole in lower 
end of rod toward camshaft side of engine. 

CRANKSHAFT:-4 bearing, 5 integral counterweights. 
Vibration damper mounted on forward end ot shaft. 
See Studebaker Shop Notu for J1ibrati-On Darn.per data. 
J oumal Diameter-2.4995-2.5000H. 
Bearings-Removable steel-backed, babbitt-lined. 
Clearance-.0005- .0025". 

Adjustment:-None (no shims.) Replace bearings 
(std. size .. 010" .. 020", .030" underslze). 

End Thrnst:-Thrust plate assembled between front 
bearing and crankshaft gear. Controlled by shims 
(furnished .003H, .005", .007" thick) between plate 
and journal face. Endplay-.003-.006". 

CAMSHAFT:-Four bearing with helical gear drl.ve. 
See Studebnker Shop Note$ /or Cam~haft Rerrn,val dntt1 .. 
Journal Diameters-#1, 1.9975-1.998": #2, 1.96625-
1.967"; #3, 1.93575-1.9365"'; #4, 1.12325-1.124". 
Bearings-Split steel-backed, babbitted bushings. 
NOTE-Align bushing with oil hole in block. 
Clearance-.00075-.00225" ( # 1), .001-.00275" (others). 

End Thrust:-Taken by thrust plate assembled on 
front face of engine behind camshaft gear. Spacer 
assembled back of gear hub. Endpla,y-.004-.008''. 

Timing Gears:-Crankshaft (cast-iron), Camshaft 
(Celeron with steel hub). Backlash .001-.003". 
Refer to Studebaker Shop Note& for Timing Gear Re
moval and Replacem,mr Canuhaft Gear ,i:e selection. 

Camshaft Setting:-Mesh marked camshaft gear 
tooth between 2 marked teeth on crankshaft gear. 

VALVES:- HeadDiameter StemDiameter Length 
Intake ........... 115/32".·-········-···ll/32" ... _ ....... 5 7/32" 
Exhaust ...... _t 9/32".··-·············11/32" .............. 5 7/32" 

Seat Anglo Lift Stem Clearance 
All Valves ............. 45• ............ ll/32" ............. 0015-.0035" 

Valve Guides:-Pressed in block from above (1 5/32" 
below upper edge of valve seat) with stepped end 
down. Ream to inside diameter of .3425-.3445". 

Valve Springs:-Install with closed-coil up and damp
ener on top of spring. Replace springs if 10% weak 
(test with Tool U-15). Free Length-2½". 

Spring Pressnre Spring Length 
Valve Closed ·········-· 54-60 lbs .................... 2 3/32" 
Valve Open ·····-·········125-135 lbs .... _ ............... 13/4" 

Va.Ive Lifters:-Barrel type (remove from above with 
valve, valve spring and adjusting screw removed). 
Diameter .9085.-.099". Clearance .0005-.00175". Lifters 
furnished .0005", .001" oversize. Refer to Studebaker 
Shop Note, for J'olr,e Lifter Temion Spring data, 

VALVE TIMING 
Tappet Clearance:-.016" (cold) all n.hes. Remove 

hood side panel for access to valves. 
Valve Ti.ming:--See Camshaft Setting above. 

Intake Valves-Open 15° BTDC. Close 49° ALDO. 
Exhaust Valves-Open 54• BLDC. Close 10• ATDC. 
Valve Timing Cheek-With .020" tappet clearance 
#1 intake valve should open wttb #1 piston 15• or 
. 0942"' BTDC with vibration damper mark 'IN.orl-6/' 
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aligned With pointer on tim1ng gear cover. Reset 
tappet clearance .016" (cold). 

LUBRICATION 
LUBRICATION:-Pressure (pump on right of engine). 

See Studebaker Shop Note, for Oil Pump installotio.n. 
Oil Pan Not&-Place #2 piston at approx. top dead 
center to facilitate Oil Pan Removal & Installation. 

Normal Oil Pressure:-40 lbs. at 25-30 MPH. 
Oil Pressure Relief Val:ve:-On lower right front cor

ner of engine: Opens at 30-40 lbs. Not adjustable. 
Crankcase Capacity:-6 quarts. 

COOLING 
COOLING SYSTEM:-Capacity-13 quarts. 

Water Pump:-Centrtfugal with adjustable packing, 
lubricant fitting and grease cup for bushings. 
See Water Pump Section for complete data. 

Thermostat:-Bishop & Babcock or Fulton. In cyl
inder head outlet. Install with bellows down. 
Setting-Starts to open 151" F. to 155° F. 

Temperature Gauge (1941): Auto-Lite (Motometer) 
vapor tension type. A-L Part No. H-9593. 
See Miscellaneous Section /or complete data. 

Temperature Gauge (1942): Stewart-Warner type. 
Studebaker Part No. 515505. 

CLUTCH 
CLUTCH:-Borg & Beck Model 9A7 (all cars). Clutch 

assembly No. 943 or 963. Single plate, dry disc type. 
See Clutch Section for complete data. 
Facings-Mo1ded-metall1c (spiral-grooved), 2 used. 
Inside Diam. 61

'. Outside Diam. 9¼". Thickness 1/s". 
Pedal Adjastment:-Free travel l" min. Turn adjust

ing sleeve on pedal connector link. On cars with 
Hill-holder (NoRoD, check when pedal adjusted and 
see that brakes release just as clutch engages. 

Removal :-Remove transmission (see below), take off 
clutch housing, take out6mountlng screws In clutch 
cover flange, lift clutch off. Refer to Studebaker 
Shop Notes for Clutch Release Shaft Lubrication. 

TRANSMISSION 
TRANSMISSION:-Wamer-Model AS1-T86D (Std.), 

AS2-T86D, Type R7C (optl. overdrive with electrical 
'kick-down' control). All helical gear type, synchro
mesh (second & high), sliding gear (low & reverse). 
See Tran11mission Section for complete data. 

Transmission Control:-Mechanlcal steering col. shift. 
See Tra11smissio11 Sectio11 for complete data. 

Removal :-Disconnect rear universal and withdraw 
propeller shaft from transmission. Disconnect shift 
levers and speedometer cable at transmission. Place 
Jack under engine rear plate and free rear engine 
support. Remove transmlssion-to-clutch housing 
capscrews, pull transmission out to rear. 

OVERDRIVE 
OVERDRIVE: Warner R7C (Kick-down) Electric type. 

Complete assembly (wlth transmission) Warner 
Model No. AS2-T86D. . 
See Tran&mis&ion Section /or complete dota. 

►1941 Production Change: To correct free-wheel unit 
slippage when kicking down (also high speed vibra
tion and grease leaks), free wheel unit bearing was 
changed to needle bearing type. See Special Serr,ice 
Note in Transminion article in Transmission Sectiori. 
Overdrive Solenoid-Delco-Remy Model 1118013. 
Throttle S-witch-Cole-Hersee No. 1687-S. Adjust so 
that shoe on accelerator linkage just contacts the 
switch plunger with throttle valve wide open (sWitch 
should operate only after accelerator pedal 1s de
pressed past the Wide open throttle position). 

ContreJ Relay-Auto-Lite No. HR-42018 (for 1941), 
No. HRB-4301 (1942). Fuse mounted ,In holder on re
lay. Fuse capacity, 14 ampere ('41), 20 ampere ('42). 

Removal: Same as for regular transmission after dis
connecting control cable and solenoid wires. 

UNIVERSALS 
UNIVERSAL JOINTS:-Spicer 1268-102. Needle bearing. 

See Universals Section /or oomplete data. 
NOTE-1 piece driveshaft used. Slip Joint formed 
at rear of transmlssion ahead of front universal. 

REAR AXLE 
REAR AXLE:-Spicer Model 41-2.Sem1-floatlng,hypoid 

gear type with Hotehkiss drive. 
See Rear Axle SPction for complete dato. 
Ratio-4.55-1 (Std. '41, Optl. or with Overdrive '42), 
4.09-1 (Std. '42), 4.82-1 (Optl. '41). 
NOTE-Ratio stamped on each gear and pinion. 
Backlash-.005-.007". Shim adjustment. 

Removal:-Hoist rear of car, disconnect propeller 
shaft at rear universal, hydraulic brake lines, brake 
cables, and shock absorbers. Remove spring U-bolts, 
disconnect rear spring shackles and withdraw axle. 
NOTE-Use Puller HM-931 to remove axle shaft. 

Wheel Bearing Adjustment:-Shims between backing 
plate and axle housing. With wheel and hub re
moved (use Rub PUller ST-500) check endplay with 
dial indicator. To adjust, remove backing plate. add 
or remove shims (.003", .005", .010", .030" thick). 
Endplay-.001-.005". 

SHOCK ABSORBERS 
SROCK ABSORBERS: Houdaille. Dbl. acting, hydraulic, 

adjuBtable type (thermostatic control on rear). 
1941... ............... BBFS-2 FRONT ............... ACHS-2 REAR 
1942 ................. .BBFS-4 FRONT .............. ACHS-3 REAR 

FRONT SUSPENSION 
Front Suspension:-Planar type independent suspep

slon With transverse spring. Specifications below 
apply with car weight on wheels but without load. 
See Front Suspemion Section for complete data. 
Kingpin lnclination-6½ •. 
Caster-Negative ¼ • to Positive ¾ •. 
Camber-¼• to ¾ •. Shim adjustment. 
Toe In-1/16-1/a". Adjust right reach rod only for 
toe-in. Lett rod should be adjusted first for left wheel 
straight-ahead position (steering wheel centered). 
Steering Geometry (toe-out on tums)-Innerwheel 
turned 22-22½•. Outer wheel 20•. 

STEERING GEAR 
Steering Gear: Ross T-14 Co.m-&-Twtn Lever type. 

See Steering Gear Section /or complete dat,r. 
BRAKES 

BRAKES :-Service. Lockheed hydrauUc, double anchor 
type. Hand .lever applies rear service brakes. 
See Brake Section for complete data. 
Drum-Budd composite. Diameter 11". 
Lining-Moulded. Width 2". Thickness 3/16". Length 
per shoe (each wheel): 11¼" front, 8 9/16" rear. 
Clearance--.010" toe (top), .005" heel, for each shoe. 

Hand Brake:-See Service Brakes (above). 
Hill-Holder: Standard. See Brake Section for tlato. 

MISC. M.ECHANICAL 
WINDSHIELD WIPER: Auto-Lite Electric types. 

Model EWU-5002 (1941), EWH-5004 0942). 
20 lllllpere fuse (su.persedes 14: ampere on '41 type), 
Kllxon circuit-breaker used on 1942 type, 
See Mi,cellaneou, Section for complete ·aata . 
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Dlstrlbutor Removal:-Mounted on right side of cyl
inder head. To remove, disconnect vacuum line, take 
out bolt in clamp arm, lift distributor off. 
Installation Note-When tnstalllng distributor, 
crank engine to !iring position- for #1 cylinder 
('U.D.Cl-8' mark on vibration dampener in line 
wtth pointer on timing gear cover), groove 1n up
per end of distributor drive shaft should be at right 
angles with camshaft and offset to rear, turn rotor 
to #1 segment, install distributor (insert .020" 
feeler between modifier control arm and clamp arm 
to prevent binding), tighten clamp, check timing. 

IGNITION TIMING 
IGNITION TIMING:-Standard setting as follows (see 

Octane Selector Setting followtng for correction de
pendent on fuel regularly used): 
Flywheel Degrees Piston Position 

0° (at TDC) ·····-······-··············~---······-··· .0000" TDC 
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Timing (Stationary Contacts)-With #1 piston on 
compression, turn engine over until 'U.D.C.1-8' 
mark on vibration dampener lines up with pointer 
on timing gear cover. Loosen hold-down plate 
screw, center pointer on scale, tighten screw. Loosen 
advance arm clamp bolt, rotate distributor until 
contacts just open, tighten clamp bolt. Then syn
chronize movable contacts. 
Timing (with Neon Timing Light)-Neon Light No. 
890 recommended by car manufacturer. Clip Neon 
Light lead 1n series with #1 spark plug. Idle engine 
and adjust distributor as directed above. 
Synchronization (On Engine)-Turn. engine over 
90° to #6 firing J)osition with vibration dampaner 
mark 'U.D.C.3-6' lined up with pointer on timing 
gear cover. Loosen 2 lockscrews on movable sub
plate carrying second set of contacts, shift sub
plate by placing screwdriver between knob and 
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SH 1941 Diagram /or R7C Ot1erdrit1e Circuit, R9 011erdriw Circuil •hown. obot1e 

plat.e and turnlng screwdriver u.ntll contacts begin 
to open, tighten lockscrews. 
Octane Selector Setting-After setting Ignition tlm
ing, loosen selector screw1 _advance pointer toward 
'A' end of scale until mowr 'pings' when it is hot 
& pulling hard, then retard until 'ping' disappears. 

CARBURETOR 
Carter (19U) Type WDO, Model 409-S. Double bar
rel, 1 ¼." downdraft with Carter Climatic Control. 
F<Jr complete data, re/er to Carbitretor lnde.,:, 
Stromberg (1941-42) Model AA V -26. Double barrel, 
1¼" downdraft type with Stromberg Automatic 
Choke. Float bowl cover carries Code No. 6-97, 6-97A 
('41), 6-97C ('42). 
For complete data, re/er to Carburetor Index, 

►Stromberg AAV-26 (Code 6-97) change to correct 
acceleration flat spot-See Stromberg AAY-26 carbu
retor in Carburet-Or Section. 
Idle Adjustment-With engine warm and running 
at slow idle speed (choke valve wide open, fast idle 
inoperative), set throttle stopscrew for 8 MPH idle 
speed. Adjust idle adjusting screw tor each barrel 
(in succession) until engine fires smoothly (¼-1¼ 
turns open for each screw on Carter-turn screws in 
for leaner mixture). Readjust idle speed. 
Accelerating Pump Setting-Two holes provided: 
Inner Hole (min. stroke)-Normal Setting . 
Outer Hole (max.>-lf greater charge required . 
Float Level (All Carburetors)-As follows: 

Carter-3/16" from top of float to machined sur
face of bowl cover (remove gasket, invert to check). 

Stromberg-Fuel level %" below top edge of bowl 
with engine idling (3 lbs. pressure) or even with 
bottom of inspection plug hole on side of bowl. 
Metering Jets & Rods-See Carter & Strom.ber11 ]el 
Tablea in. Carburetor Seciion /or complete data. 

Fast Idle:-Integral (built-in each carburetor). 
For complete data, re/er to Carburetion Equip. Index . 
Setting (Carter)-Adjust fast idle screw for .018" 
throttle valve opening With choke valve closed. 
Setting (Stromberg)-Hold throttle stopscrew 
against hlgh lobe of fast idle cam, move choke 
valve toward closed position as far as possible, 
check valve opening. Adjust by bending fast idle 
connector rod for 7 /64" choke valve opening. 

Automatic Choke:-Climatic Control (Carter), AAV-
26 type (Stromberg). Built-in carburetor. 
For complete data, re/er to Carbr,retinn Equip. lnde:ir. 
Setting (Carter)-Set coil housing 1 Notch Rlch. 
Setting (Stromberg)-'R' mark on thermostat cover 
1n line with highest projection on housing. Shift to 
'M' if engine loads up or overchokes. Use 'H' setting 
only if highly volatile fuels used. 

CARR. EQUIPMENT 
Air Cleancr:-AC #1529907 oil-wetted type standard. 

#1529745 heavy duty oil-bath type optlonal. Use 
Replacement Filter Element Assembly: Type #3 
(for 1529907), #1529767 (for 1529745). NOTE-Serv
ice oil ffiler cap filter element at regular intervals. 

Fuel Pump: ACType'AE' ('41), 'E' #1523926 ('42).Ex
change #528. Diaphragm type fuel pump. 
For complete data, re/er t-0 Carburetion Equip. lndez. 

Gasollne Gauge (1941): Auto-Lite electric. No. NG-
95940 (dash unit), No. NG-9659T (tank unit). 
For complete data, re/er to Carburetion E,,uip. lnde:ir. 

Gasoline Gauge (194Z): Stewart-Warner elec. troe. 
Studebaker Nos. 515506 (dash unit), 515684 (tank). 
For complete data, re/er to Carburetion. Equip. Index. 

CONTINUED ON NEXT "AGE 
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size. Align oll hole 1n rod and bearing shell. Se,e tba.t 
tongues on bearing engage grooves In rod and cap. 

Installing Rods:-Rods and caps marked with cylln
der number. Numbers must be together and in
stalled l:n same numbered cylinder with numbers 
and oil hole 1n lower end of rod toward camshaft 

CRANKSHAFT:-9 bearing, 12 bolted counterweights. 
Vibration damper mounted on forward end of shaft. 
See Studebaker Shop Noles /or ribralion Damper data. 
Journal Diameters-2.3435-2.3440". 
Bearings-Removable steel-backed, babbitt-lined. 
Clearance-.001-.003". 

Adjustment:-None (no shims). Replace bearings 
furnished Std. & .010", .015", .020", .030" undersize. 

End Thrust:-Thrust plate assembled between front 
• bearing and crankshaft gear. Controlled by pinned 

bronze washers (furnished .003", .005", .007" thick) 
between plate and Journal face. Endplay-.003-.006". 
NOTE-Install new seals (specially treated wood) 
whenever rear main bearing cap replaced. 

CAMSHAFl':-Slx bearing with helical gear drive. 
See Studebaker Shop Notu /or Carmha/t Remo11al data. 
J'onmal Diameters:-#!, 1.935-1.9355"; #2, l.90275-
1.9035"; #3, l.~7225-1.873": #4, 1;84075-f.8415"; #5, 
1.80975-1.8105", #6, 1.74725-1.748 . 
Bearings-Split steel-backed,. babbitted bushings. 
NOTE-Allgn bushing with ou hole in block. 
Clearance-.00075-.00225" ( #1), .002-.00375" (others). 

End Thrust:-Taken by thrust plate assembled on 
front face of engine behlnd camshaft gear. Spacer 
assembled back of gear hub. Endplay-.004-.008". 

Tim.in. g Gears:-Crankshatt (cast-1ronJ
6 

Camshaft 
(Celeron with steel hub). Backlash .0 1-.003"'. 
Re/er ro Studebaker Shop Nore, for Timing Gear Re• 
moval and Replacement Carmha/t Gear si:;e ,election. 

Camshaft Setting:-Mesh marked camshaft gear 
tooth between 2 marked teeth on crankshaft gen.r. 

VALVES:- Bead Diameter Stem Diameter Length 
Intake ···-···-·113/32"'---·-11/32" .. - .. - .. -.5 7 /32" 
Exhaust ···-···1 9/32'" ---····-·······11/S2".--.•·······5 7 /32" 

Seat Angle Lift Stem Clearance 
All Valves -·-·45•···----·ll/32" ..... _ .. _ .. 00l-.003" 

Valve GnJdes:-Pressed In block from above (1 5/16" 
below upper edge of valve seat) with stepped end 
down. Ream to inside diameter of .343-.344". 

Valve Springa:-Install with closed-coll up and damp
ener on top of spring. Replace springs l! 10% weak 
(test with Tool U-15). Free Length-2½". 

Spring Pressure Spring Length 
Valve Closed ···-·····- 54-60 lbs-··--··-····-···2 3/32" 
Valve Open .............. 125-135 lbs ..... __ ·······-···1 ¾" 

Va.Ive Llfters:-Mushroom type ln bolted-on guide 
brackets (clusters of four). Assemblles may be re
moved through valve opening on side of engine. 
Sefl Studebaker Shop Nor& for Lifter Tension Spring. 

VALVE TIMING 
Tappet Clearance:-.016" (cold) all valves. Remove 

hood side panel for access to valves. 
Va.I-Ye Timing:-See Camwaft Setting above. 

Intake Valv~n 15•. BTDC. Close 49• ALDC 
Exhaut Valves-Open 54• BLOC. Closo 10• ATDC: 
VaJ•e Timing Check-With .020" tappet clearance 
#1 lntake valve should open with #1 piston 15• or 
. 0915"BTDC with Vibration damper mark'IN.OP.1-8/• 
aligned with pointer on tlmlng gear cover. Reset 
tappet clearance .018# (cold). 
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LUBRICATION 
LUBRIOATION:-Pressure (pump in crankcase). 

See Studebaker Shop Notu /or Oil Pump irutallation. 
Normal Oil Pressnrc:-40 lbs. at 25-30 MPH. 
Oil Pressure Relief Valve:-On lower right front cor

ner ot engine. Opens at 40 lbs. To adjust, loosen 
locknut, turn adjusting screw to rlght to raise pres
sure, to le.ft to decrease pressure. 

Crankcase Capacity :--8 quarts. 
COOLING 

COOLING SYSTEM:-Capacity-15 quarw. 
Water Pump:-Packless, sealed ball-bearing type. 

:See IP aier Pump :-iectio11 /or complete data. 
Thermostat:-Fulton. In cylinder head outlet. 

Setting-Starts to open 151" F. to 155° F. 
Temperature Gauge (1941): Auto-Lite (Motometer) 

vapor tension type. A-L Part No. H-9593. 
See Miscellaneow Section for complete data. 

Temperature Gauge (1942): Stewart-Warner type. 
Studebaker Pa.rt No. 515505. 

CLUTCH 
CLUTCB:-1nlan.d. 'Diaphragm' type, single plate, dry 

disc type with Long 9½CF-CS driven member. 
See Clutch .Section for complete daia. 
Facings-Spirally grooved. Moulded (both sides '42, 
flywheel side '41). Woven-Man. Hycoe (pressure 
plate side 1941). Inside Diameter 6". Outside Dia
meter 9½". Thlckness .125". 
Replacement Clutch Note-Remove spacers (one at 
each driving lug) after clutch installed on car. 

Pedal Adjustment:-Free travel 1" min. Turn adjust
ing sleeve on pedal connector llnk. On cars with 
Hill-holder (NoRol), check when pedal adjusted and 
see that brakes release just as clutch engages. 

Removal:-Remove transmission (see belowJ, take off 
clutch housing, take out 6 mounting screws 1n clutch 
cover flange, 11ft clutch off. Re/er to :Studebaker 
Shop No~ /or Clu1c/1 Release Shaft Lubrication. 

TRANSMISSION 
T&ANSMISSION:-Wa.rner-Model AS1-T86D (Std.). 

All helical gear type, synchro-mesh (second & 
hlghJ, sliding gear Oow & reverse). 
See Tr(lllsmiuion Section for complete data. 

Transmission Control :-Mechanical steertng eel. shift. 
:See Transmission Section /or complete data. 

Removal:-Dlsconnect rear universal and withdraw 
propeller shai't from transmission. Disconnect shift 
Jevers and speedometer cable at transmission. Place 
Jack under engine rear plate and tree rear engine 
support. Remove transmission-to-clutch housing 
capscrews, pull transmission out to rear. 

OVERDRIVE 
►ALL 1941 CARS, EARLY 1942 CARS 

Overdrive (Cars betore Serial No. 7147625) :-Warner 
Type R7C electrical 'kick-down' control (with cen
trtrugal pawls>. Used with 'P86D transmission. 
See 1'ran.smission .Section for complete data;. 

►1941 Production Change: To correct free-wheel unit 
slippage when kicking down (also b1gh speed vibra
tion and grease leaks), tree wheel unit bearing was 
changed to needle bearing type. Se• Special Service 
Note in Tran.smiuion articl• in Trarumi••ion Section. 
O•erdrive Solenoid-Delco-Remy Model 1118013. 
Throttle Switch-Cole-Hersee No. 1687-S. Adjust so 
that shoe on accelera~r linkage Jost contacts 
switch plunger with throttle valve wtde open. 
Control RelaJ-Auto-Lite No. BR-'2018 (for 1941), 
No. HRB-f.301 U9t2J. Fuse mounted 1n bolder on re-

lay. Fuse capaclty, 14 ampere ('41), 20 ampere ('42). 
Removal: Same as for regular transmJsslon after dis

connecting Overdrive cable and wiring, and remov
ing Overdrive Rear Support. See Overdrive Tran•mis• 
•ion Rear Support ln11tallation In Studebaker Shop Notes 

OVERDRIVE 
►LATE 1942 CARS 

Overdrive (Cars with Serial No. 7147625 & up) :-War
ner Type R9C Electric type (no centrifugal pawls) 
with Govern.or Control and Th.rottle switch 'klck
down'. Used with T86D transmission. 
See Transmission Section /or complete data. 
Control Relay~Auto-Lite HRB-4301. 20 amp. fuse. 

Removal: Same as for Early '42 type above. 
UNIVERSALS 

UNIVERSAL JOINTS:-Spicer 1268-102. Needle bearing. 
See Vnir,ersals Section /or complete data. 
NOTE-1 piece drlveshatt used. Slip Joint formed 
at rear of transmission ahead of front universal. 

REAR AXLE 
REAR AXLE:-Spicer Model 41-Z.Seml-floatlng,hypold 

gear type with Hotchkiss drive. 
See Rear Axle Section for complete data. 
Ratio-4.55-1 (Std. '41, Optl. or with Overdrive '42), 
4.09-1 (Std. '42), 4.82--1 (Opt). '41). 
NOTE-Ratio stamped on each gear and pinion. 
Back.lash-.005-.007"'. Shim adjustment. 

Removal & Wheel Bearing Adjustment: Same a, '41-42 
Studebaker Commander (•ee precedin6 car article). 

SHOCK ABSORBERS 
SHOOK ABSORBERS: Houdaille. Dbl. acting, hydraulic, 

adjustable type (thermostatic control on rear). 
1941 ............. - ... BBFS-2 FRONT.-·-··-···ACB.S-2 REAR 
1942-.- .. .BBFS-4 FRONT .. -·-······.AC~-3 REAR 

FRONT SUSPENSION 
Front Suspension:-Planar type Independent suspen

sion with transverse spring. Speclfications below 
apply with car weight on wheels but without load. 
See Front Siupension Section for complete datn. 
Kingpin Inclination-5½ •. 
Caster-Negative ¼ • to Positive ¾ •. 
Camber-¼• to ¾ •. Shim adjustment. 
Toe In-1/16-¼". Adjust right reach rod only tor 
toe-in. Left rod should be adjusted first !or left wheel 
straight-ahead position (steering wheel centered). 
Steering Geometry (toe-out on tums)-Innerwheel 
turned 22-22½•- Outer wheel 20•. 

STEERING GEAR 
Steering Gear: Ross T-14 Cam-&-Twin Lever type. 

See Steerin1: Gear Section /or complere data. 
BRAKES 

BRAKES :-Service. Lockheed hydraullc, double anchor 
type. Hand lever applies rear service brakes. 
See Brahe Section /or complete data. 
Drum-Budd composite. Diameter 11 ... 
Lining Moulded. W1dth2¼". Thlckness3/16"'.Length 
per .shoe (each wheel): 111/s" front, 8 9/16" rear. 
Clearance-.010" toe (top>, .005" heel, for each shoe. 

Hand Brake:--,See Service Brakes (above). 
Bill-Bolder: Standard. See Brake Section for data. 

MISC. MECHANICAL 
WINDSHIELD WIPER: Auto-Lite Electric types. 

Model EWD-5002 (1941), EWH-5004 (1942) . 
20 ampere fuse (supersedes 14 ampere on '41 type), 
Kllxon circuit-breaker used on 1942 type. 
s,.,. Mucellaneou• Section for complete dara. 



lgnition-Carburetion-Electrical 

tongue In oll pump drive gear Is parallel to and 
narrow halt of ofiset toward camshaft, turn rotor to 
#1 segment, install distributor (insert .020" feeler 
between modifier control arm and clamp arm be
fore tightening the clamp, to prevent binding), 
check timing. 

IGNITION TIMING 
Standard Setting-Initial setting for regular fuel 
(see Octane Selector Setting following for correc
tion depending on fuel regularly used). 
Flywheel Degrees Piston Position 

2• BTDC --- -----· .0016" BTOC 
Timing (with Neon Timing Light)-Neon Light No. 
890 recommended. Clip Neon light lead in series 
with #1 spark plug, iaie engine and direct Neon 
light on flywheel inspection hole on left rear motor 
suppo.rt. Loosen hold-down plate screw, center scale 
on pointer, tighten screw. Loosen clamp arm, rotate 
distributor unto 'ION' mark on flywheel (approx. 
13/64" before top dead center mark •u .D.C.1-6') lines 
up with pointer on engine rear plate. Insert .020" 
feeler between modifier control arm o.nd clamp arm 
before tightening clamp (to insure clearance for 
modifier control arm). Check Octane Selector Set
ting (following). 
Timing (without Neon Timing Light)-Turn engine 
over to firing position for #1 piston with 'IGN'mark 
on flywheel in llne with pointer in inspection hole 
on left rear motor support and distributor rotor at 
#1 segment in distributor cap. Adjust distributor as 
directed· above. 
Octane Selector Setting-After setting ignition tim
ing (above), loosen selector hold-down screw, ad
vance selector (move toward 'A' end of scale) until 
motor 'pings' when it is hot and pulling hard. Then 
retard (move selector pointer toward 'R' end of 
sea.le) until 'ping' Just disappears. 

CARBURETOR 
Carter Model WE1 Type 532-S. l¼" Single Barrel, 
Downdraft type with Fast Idle and CU.matlo Control 
See Carburetor Section /or complete data. 
Idle Setting-Set throttle stopscrew !or 500-525 
RPM. or 8 MPH. hot or slow idle speed (fast tdle 
inoperative). Set Idle adjusting screw ½-1½ turns 
open and adjust for smooth idle (turn screw in tor 
leaner mixture), recheck idle speed. 
Accelerating Pump-Non-adjustable type. 
Float Level-¼" from top ot projection on bowl 
cover to top ot seam on free end of fioat with needle 
valve seated (invert to check). 
Metering Rods & Jets-Re/er to Carburetor lndfl.% for 
Carter Downdrafl Carburetor Jet Specification Table. 

Fas& Idle:-Integral type (bullt-ln carburetor). 
See Carburetion Equipment Section for data. 
Setting-.054" throttle valve opening with choke 
valve closed. To check, open throttle wide to make 
certain fast idle cam drops Into position then with 
choke valve closed measure clearance between edge 
of throttle valve and carburetor wall on side oppo
site idle port (valve closed to fast idle position). To 
adjust, loosen lockouts and turn adjusting sleeve on 
connector link. 

Automatic Choke: Carter Cllma.tlc Control (mount.ed 
on carburetor air horn). 
See Carburetion Equipment Section for dnta. 
Setting-Centered (cover reference mark centered 
on housing scale). 
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CARB. EQUIPMENT 
Air Cleaner: AC. No. 1529210 OH-wetted type Std., No. 

1529211 Heavy Duty Oil-bath type Optl. Replace
ment Filter Element Assy. No. 2 (1529210), No. 8 
( 1529211). 
Servicing (Oil-wetted type)-Clean and re-oil filter 
element at 1000 mile intervals or as required by 
operating conditions. 
Servicing (Oil-bath type)-Olean filter element 
and oil reservo1!l fill reservoir to indjcated, level 
mark with SAE ~o. 40 or 50 engine oil at intervals 
as required by operating conditions. 

Fuel Pump: AC Type W (AE). Diaphragm type. Pump 
Exchange type No. 527. Pressure---2½-3½ lbs. 
See Carburetion Equipmenr Section for data. 

Gasoline Gauge: Stewart-Warner Electric type. 
See Carbureiion Equipment Section for data. 

BATTERY 
Willard Type SW-1-90 (Orig-. Equip), SW-1-92 (Re
placement). 6 volt, 15 plate, 92 Ampere Hour Ca
pacity (20 hour rate). 
Starting Capacity-117 amperes for 20 minutes. 
Zero Capacity-300 amperes tor 3.1 minutes. Five 
second voltage 4.2 volts. 
Grounded Terminal-Positive ( +) to front fend.er. 
Engine Ground-Strap at right front motor support. 
Dimensions-Length 9". Width 6 13/16". Height 85/a". 
Location-On left side under engine hood. 

STARTER 
Auto-Lite Model MZ-4090. Armature No. MZ-2130. 
Drivo-Barrel type Bendlx. Special inboard type 
A-2033 (marked 'D' on pinion barrel). 
~tation-Counter-clockwlso at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engin&-160 amperes, 5.2 vol~, 130 RPM. 

Performance Data 
Torque R.P.M. Volt.., Amperes 

O ft. lbs-··--···-····---.4300 ... __ .5.5. ___ 70 
0.65 " ·-··-····-·-·-·2500 .. __ ._.5.5·--···100 
2.55 " --···----.1325 .. ___ .5.0 .. _ .. _. __ ._200 
4.95 " -···-···-·--··- 750--·-·-·4.5··-·-···300 
7.65 " -·--··-·-- 220 ... _. __ .4.0 .. ---·--·400 
7.8 " --.. ·---··--··· Loc1r____ .. __ 3_0 _________ , _____ 420 

11 .. 8 " ____ Lock. ___ .,_ ... 4.0 ___ .560 
Removal:-Sta.rter flange mounted on right rear en

gine plate. To remove take out mounting bolts and 
lift starter off. 

Starting Switch:-A-L Model SW-4011. Mounted on 
left side of car below clutch pedal. Operated by 
depressing clutch pedal fully. 

GENERAtOR 
Auto-Lite Model GDZ-4804.A. Annature No. GDZ-
200GF. Two brush type with current-voltage control. 
Charging Rate Adjustment-No adjustment at gen
erator. Charging rate controlled by Voltage Regu
lator and maximum output by current Regulator. 
See Regulator data following. 
Maximum Charging Rato-35 amperes, 8.0 volts, 
1900 genera:tor RPM. or approx.18.3 MPH. and above. 
with load or discharged battery (Current Regulator 
SettJ.ng). Actual charging ro.te controlled by Voltage 
Regulator and dependent on battery condltioa. 

Performance Data 
Cold 

Amperes Volts R.P.M. 
0 ·····-·····6·4 ····---· 925 
i! ···-·-·6·6 ···-·•··-·1035 
8 ·········-·6·75 ... -- ..... 1140 

12 ···--··-·6.95 ............ 1250 
16 .. ·-·····7·15... .... --.1370 
20 ···-·······7·3 ···-·······1480 
24 ·····-···-7·5 ·--··-··1590 
28 ·········-·7·7 ···-·-···1710 
32 ···-····-·7·9 ··-·····1820 
35 -·-··-···8.0 ···-···-·1900 

Hot 
Amperes Volts R.P.M. 

0 ............ 6.4 ............ 1000 
4. ........... 6.6 ............ 1120 
8 ............ 6.75 .... ·-·····l235 

12 ............ 6.95 ............ 1350 
16 .. _ ...... 7.15 ............ 1460 
20 ............ 7.3 ·······-···1590 
24. .. ·--·- 7 .5 ·········-·l 730 
28... ..... - ... 7.7 ............ 1900 
32 ......... -.7,9 ···-·······2090 
35_ ...... 8.0 ···-····-·2250 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-53 ozs. max. (new brushes). 
Field Current--1.60-1.78 amperes at 6.0 volts. 
Motoring Cnrrent-4.16-4.60 amperes at 6.0 volts. 

Removal:-Plvot mounted at left front of engine. To 
remove, take out pivot and clamp bolts. 

Belt Adjnstment:-Loosen pivot and clamp bolts, 
move genera.tor out until ¾-½"belt deflection mid
way between generator and fan pulleys is obtained 
or until fan can just be turned with belt held 
stationary. 

REGULATOR 
Auto-Lite Model ~P-4004F. Voltage & Current 
Type. Consists of Cutout Relay and vibrating type 
Voltage and Current Regulators in case on dash. 
See Elecirical Equipment Section for comple.to data, 

NOTE-Regula.tor case cover is sealed. Serviced on 
exchange basis It see.ls not broken ( to remove cover}. 

Cutout Relay 
Cuts ln-6.4-7.0 volts (set to 6.4-6.6 volts). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. d1sch.). 
Contact Gap-.015" minimum. 
Air Gap-.031-.034" with contacts open (check at 
hinge end of core). 

Voltage Regulator 
Setting-7.2-7.5 vol~ at '10°F. See Electrical Equip
ment Section for settings at other temperatures. 
To Check (without breaking sea1s)-Connect am
meter in charging line a.t regulator 'B' terminal 
(use short heavy leads), voltmeter between 'B' ter
mlnal and ground. Operate generator at speed 
equivalent to 30 MPH., charging fully charged bat
tery, until voltage Is steady. Voltage reading should 
agree with setting given above. 
To Adjust (with cover removed)-Change regulator 
armature spring tension by bending lower spring 
hanger sllghtly. See Electrical Equipment Section. 
ContactGap-.012" min. (armature against stop pin), 
Air Gap-.048-.052" with contacts just opening. 

Current Regulator 
Setting-34-36 amperes (marked '35' on the cover). 
To Check (without breaking seals)-Connect test 
meters as for voltage check (above). Operate gen
erator at speed equivalent to 30 MPH. charging 
battery, turn on car lights and accessories or con
nect load (bank of headlamp bulbs, etc.) between 
ammeter and battery so that generator charges at 
peak rate and Current Regulator operates. Current 
reading should agree with setting given above. It 
more than slight excess noted,regulator is defective. 
To Adjust (with cover removed)-Sa.me as tor Volt
age Regulator (above). 
Contact Gap &Air Gap-Same as Voltage Regulator. 

CONTINUED ON NEXT PAGl 



Mechanical 

OU pump mounted externally on right side of en
gine. 
Crankcase Capacity - 5 qts. ("Add Oil" point on oil 
level indicator stick 1s 3 qt. level). 
Normal Oil Pressure-40 lbs. at 25-30 MPH. 
Oil Pressure Relief Valve-On lower right front cor
ner of engine block. Opens at 40 lbs. Not adjusta
ble. 

Oil Pan Removal-See Studebaker Shop Note,. 

Oil Pump: Helical gear type. Mounted externally on 
right hand side of crankcase. 
Removal-Remove capscrews and lockwashers on 
pump cover, remove cover, gasket, oil pump gears, 
and woodruff key_ Remove "C" washer (horseshoe 
washer) from pump shaft within pump body, with
draw pump body. Sha,ft and drivin,g gear are re
moved from within crankcase. 
Installation-See Studebaker Shop Notea. 

Oil Filter: Fram (optional equipment). 
Oil Pressure Gauge: Stewart-Warner Bourden tube 

type (not electric). 

COOLING 
Cooling System: Positive circulation with water pump 

mounted on front ot bloek with fan. 
Capacity-10½ quarts. 

Water Pump: Packless, sealed ball bearing type. 
See Water Pump Section /or complete data. 
Removal-Slack off drive belt, take out capscrews 
in fan pulley hub, remove fan and pulley. Discon
P<JCt hose connection, take out mounting screws 1n 
pump body flange, withdraw pump from engine 
block. 
Belt Adjustment-See Generator Belt Adjwtrnent. 

Thermostat: Bishop & Babcock. In water outlet on 
cylinder head. 
Setting-Starts to open at 151-155°F. 

Temperature Gauge: Stewart-Warner Bourden tube 
type (not electric). 

CLUTCH 
Borg & Beck Model 8A7 with ''Borgllte" Driven Mem
ber. Single plate, dry disc type, NOTE - Clutch As
sembly marked by number 959 stamped on cover. 
See Clutch Section /or complete data. 
Facings-Moulded-asbestos, 2 required. Inside Di
ameter 5 %". Outside Diameter 8". Thickness ¼". 

Adjustment: Pedal free·-travel 1" minimum. Loosen 
locknuts on adjusting sleeve on link connecting 
pedal and clutch throw-out shaft lever, tum ad
justing sleeve. Tighten locknuts after making ad
justment. 
Bill Hold.er (NoRol) Note-Check adjustment when
ever clutch pedal adjusted. Hill Holder should be 
set t.o release Just as clutch engages. 

Removal: Remov·e Transmission (see Transmission 
Removal below>, disconnect and remove clutch 
throw-out shaft, remove clutch housing by taking 
out mounting bolts in housing flange. Remove six 
mounting screws in clutch cover flange, lift out 
clutch assembly and driven member. 
For Clutch Release Sho/t Lubricatiori inatructioru, 1e" 
Studebaker Shop Note,. 
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TRANSMISSION 
Warner Model T84G Std. All hellcal gear type, con
stant-mesh, synchro-mesh (Second & High), slid
ing gear (Low & Reverse). 
See Trammission Section for complete data. 

Transmission Control: Remote control type with 
gearshift lever mounted on steering column. 
See Transmission Secti-On /or complete data. 

Removal: Disconnect propeller shaft at rear universal 
(remove nuts on "U" bolts), pull propeller shaft out 
toward rear disengaging front end of shaft from 
splined shaft in transmission case. Disconnect 
speedometer cable and shift lever rods at transm1s- , 
sion case. Place support jack under engine at rear 
pla,te, free rear engine support. Remove transmis
sion to clutch housing capscrews, pull transmission 
straight back and remove from beneath car. 

OVERDRIVE 
Warner Type R7C (with special TS<lG Transmis
sion). Optl. Equipment. Overdrive bas electrical 
"kick-down" control. 
See Tranamiuion Section /or complete data. 

OverdriYe Control: Control Solenoid (for "kJck
d.own") mounted on over-drl\fe case and controlled 
through relay by accelerator pedal operated kick
down switch. 
See Transmiuio,i Section /or complete data. 
Overdrive Solenoid,-Uelco-Remy Model 1118013. 
Control Relay-Auto-Lite Model HRB-4301. 
Throttle Swit<:h-Adjust so that shoe on accelera
tor linkage just contacts switch plunger with throt
tle valve wide open (switch should operate only 
when accelerator pedal depressed past wide open 
thrnttle position) . 
Overdrive Control Fuse-20 ampere. Mounted on 
relay. 

Removal: Same as -ror conventional transmission 
(above) except that overdrive control cable and 
wiJ.•e.s at solenoid termmals must be cilsconnected 
first. 

UNIVERSALS 
Spicer Type 1268-102X. Needle bearing "cross" type, 
two used. NOTE-Propeller shaft Is one piece type 
with slip joint at transmlssion main shaft ahead 
o! front universal joint. 
Sae Vn.iversals Sectioru /or complete data, 

REAR AXLE 
Spicer Model 23. Sem1-floatlng, hypold gear type 
with Hotchkiss drive. 
See Rear Axle Section. Jor complete data, 
Rati(>---4.10-1 Std., 4..56-1 Optl. 
Backlash-.003-.006'' Shim adjustment. 

Removal: Hoist rear o! car, cilsconnect propeller shaft 
at rear universal by removing nuts on "U" bolts. 
Disconnect hydraulic brake lines, brake cables, and 
shock absorbers. Disconnect spring "U" bolts and 
rear spring rear shackles, withdraw axle llSSembly. 
Axle Shaft Removal-Remove wheel hub using Pul
ler J-446, remove nuts on mounting studs and take 
off brake backing plate and brake assembly (CAU
TION-do not lose wheel bearing adjusting shims• 
in back of the backing plate). Use Puller HM-931 

t.o remove axle shaft and bearing assembly. 
NOTE-Inner oil seal can be removed by hooking 
axle shaft puller adapter under oll seal. Use Handle 
J-270-1 and Disc J-270-13 to install new oil seal. 

Wheel Hearin~ Adjustment: Remove wheel and wheel 
hub (use Puller J-446). Check shaft endplay with 
dial indicator. To adjust, take off nuts on backing 
plate mounting studs, remove backing plate and 
brake assembly, add or remove shims on housing 
flange. Shims furnished in thickness of .003", .005", 
.010", .030". 
Endplay-.001- .005". 

SHOCK ABSORBERS 
Houde (Houdaille) Model BBFS-10 (Front), BBDS-5 
(Rear). Double acting, hydraulic type. Adjustable. 

Adjustment: Adjusting pointer on end of shaft should 
be lined up with scribed line on end of shaft. Turn 
pointer clockwise for firmer action, counter-clock
wise for softer action (not more than 1/32-1/ 16"). 
Stops provided to limit adjustment in each direc
tion. 

Refilling: Check at 5000 mile Intervals. Fill to bottom 
of filler plug hole. CAUTION-use only Houdaille 
Shock Absorber Fluid No. L-1404 (l!eW type fluid 
used only on shock absorbers with new circular top 
plug). 

FRONT SUSPENSION 
Front Suspension: Planar type independent suspen

sion with transverse spring. Specifications below 
apply with car weight on wheels but without load. 
.See Front Suspension Section /or complete data. 
Kingpin Inclination--5½" crosswise. 
Caster-1-2°. No adjustment. 
Camber-½• (¼,-¾•). Shim adjustment. 
Toe ln-1/16-1/8". Adjust right hand Reach Rod 
only for toe in after left hand rod adjusted first to 
place left wheel straight ahead with steering wheel 
centered. 
Steering Geometry (Toe out on Turns)-Inner 
wheel turned 22½-23• with outer whe~l turned ex
actly 20•. 

STEERING GEAR 
Ross Model T-12. Cam-and-Twin Lever type with 
insulated steering arm and intermediate steering 
arm (idler) on right hand side of frame. 
See Steering Cear Section for complete data. 

BRAKES 
Service: Lockheed hydraulic, single anchor type. 

Hand lever applies rear wheel service brakes. 
See Brake Section for complete data. 
Drum-Budd Composite type. Diameter 9". 
Lining-Moulded type. Width 1 ¾", Thickness 3/ 16". 
Length per wheel 18" (10 13/ 16" front shoe, 7 3/ 16" 
rear shoe). 
CJearance-.olO" toe (top), .005" heel, for each shoe. 
Braking Power-43% Rear Wheels, 57% Front. 

Hand Brake: See Service Brakes a.hove. 
Hill Holder: Optional equipment. 

See Brake Section for complete data. 
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hole (distributor out) and see that distributor drive 
tongue in oil pump drive gear ls parallel to and 
narrow half of offset toward camshaft, tum rotor ·to 
#1 segment, install distributor Onsert .020" feeler 
between modifier control arm and clamp arm be
fore tightening the clamp, to prevent binding), 

IGNITION TIMING 
Std. Setting Flywheel Degrees Piston Pos. 
All Engines .................... 2• BTDG ............... 0016" BTDC 
This setting correct for regular fuel (See Octane 
Selector Setting for service and fuel modification). 
Timing (With Neon Timing Light)-Clip timing 
light lead in series with #1 spark plug, direct light 
on vibration dampener at front of engine. Loosen 
hold-down plate screw, center octane selector 
pointer on scale, tighten hold-down screw. Run en
gine at idle speed, loosen clamp arm, rotate distri
butor until "ION/" mark on dampener appears in 
line with pointer on left side of timing gear cover, 
tighten clamp screw. Check Octane Selector setting. 
CAUTION-Insert .020" feeler between modifier 
arm and clamp a.rm. when tightening clamp arm 
Timing (Without Neon Timing Ligbt}-With #1 
piston on compression, turn engine over until 
"ION/" mark on vibration dampener lines up with 
pointer on left side of timing gear case. Adjust dis
tributor as directed above. 
Octane Selector Setting-After setting timing 
(above}, loosen selector hold-down screw, advance 
timing by turning distributor clockwise (move 
pointer toward "A" end of scale) until engine 
"pings" when hot and pulling hard, then retard 
timing by turning distributor counter-clockwise 
(move pointer toward "R") until ping disappears. 

CARBURETOR 
1947 Before Eng. #350,841 .................. Carter WE-532S 
1947 After Eng. #350,841 & 194.8 ........ Carter WE-661S 
1949 ............................................................ Cai·ter WE-715S 
1¼" single barrel, downdraft, with Carter Climatic 
control. 
Casting No. on Flange-375 (532S, 661S), 620 (715S). 
See Carburetor Section for complete data. 

Settings (ldJe Setting, Float Level, & Accelerating 
Pump): See T1me•Up. 
Metering Rods & J'ets-see Carter Jet Table in Car• 
buretor Section. 

Fast Idle: Carter Single Barrel Carburetor type. 
See Carburetion Equipment Section for- data, 
Setting (532S, 661S)-.054'' throttle valve opening 
with choke valve closed. To check, open throttle 
wide to make certai.u fast idle cam drops into posi
tion, then with choice valve closed measure clear
ance between edge of throttle valve and carburetor 
wall on side opposite idle port (valve closed to fast 
idle position). To adjust, turn adjusting sleeve on 
connector link. 
Setting (715S.)-.046" between throttle valve and 
bore of carburetor. To check, remove thermostatic 
coil housing, gasket and baffle plate. Crack throttle 
valve and hold choke valve closed. Close throttle. 
Adjust by bending connector rod at lower angle. 

Automatic Choke,: Carter Climatic Control (Single 
Carburetor type). 
See Carburetim• Eq11ipm.ent Section for data. 

►<:.4UTION-SRttin~ different m, e(lclt type C(lrburetor. 
!-:ettin~ <~R2!-:)-Centered <cover centered on scale). 
Setting (661S)-1 Point Lean. 
Settine- (715S)-Centered (at index). 

CHAMPION 6G ( 1947}, 7G ( 1948), 8G ( 1949) 

CARB. EQUIPMENT 
Air Cleaner: AC No. 1543970 Oil-wetted type Std. Filter 

Element AC #1. Oil-bath Air Cleaner Optl. 
Servicing (Oil-wetted type)-Clean and re-oil filter 
element at 1000 mile Intervals. 
Servicing (Oil-bath type)-Clean filter element 
and oil reservoir, fill reservoir to Indicated level 
mark with SAE No. 40 or 50 engine oil at intervals 
as required by operatlnir conditions. 

Fuel Pump (Std.): AC #1539092 or AC #1539416. 
Optl. Fuel & Vacuum (1948-49)-AC #1539218 or 
1539528. 
Exchange Pump-AC No. 576 (Std.), 9218 (Optl.). 
Pressure--4-5 lbs. maximum. 
See Carburetion Equipment Section f-0r data. 

Gasoline Gauge: Stewart-Warner Electric type. 
Dash Unit-Studebaker No. 522177. 
Tank Unit (1947-48)-Stude. No. 519423, (1949) 
525548. 
See C(lrburetion Equipment Section for data. 

BATTERY 
Willard Type HW-1·100. 6 volt, 15 plate, 100 Ampere 
Hour Capacity (20 hour rate). • 
Starting Capacity-120 amperes for 20 minutes. 
Zero Capacity-300 amperes .tor 3.5 minutes. Five 
Second Voltage 4.3 volts. 
Grounded Terminal-Positive ( +) to cyl. head. 
Loqation-In engine compartment on left side. 

STARTER 
1947 .................. Auto-Lite MZ-4136. Arm. No .. MZ-2211 
1947, 48, 49 ..... .Auto-Lite MZ-4151. Ann. No. MZ-2211 
Drive-Barrel type Bendix Drive No. Al 792. 
Rotation-Counter-clockwise at commutator end 
Brush Spring Tension-4.2-53 ozs. (new brushes)· 
Cranking Engine-150 amperes, 5.2 volts, 150 RPM. 

Performance Data 
Torque R.PM. Volts Amperes 

O ft. lbs ....................... 4300 .............. 5.5 .......... ·-··· 70 
2.55 " ······················1325 .............. 5.0 ................ 200 

J::~ :: :::::::::=:::::::::·J:t:::::::::::t&:::::::::::~:=!gg 
Starting Switch: Magnetic switch mounted on starter 

and controlled by Auto-Lite Model SW-4016 manual 
switch on toeboard operated by clutch pedal. 

Removal:-Flange mounted on engine rear plate at 
left side. To remove, take out flange mounting 
screws, take off starter and swit~h assembly. 

GENERATOR 
Auto-Lite Model GDZ-4804A, Armature No. GDZ-
2006F .. Two brush type with current-voltage control. 
Char:ging Rate Adjustment-None. See Regulator. 
Maximnm Charging Rate-35 amperes. 8.0 volts, 
2250 Oen.RPM(hot) ,at car speed of 24 :MPH&above 
with load or discharged battery (regulator setting). 

Cold Perfonnance Data Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 
0 ·····-·····6.4 ·········-· 925 0 ............ 6.4 ···- .... 1000 
8 ............ 6.75 ..... - ..... 1140 8 .... ·-··-·6.75 ............ 1235 

16 ···-······ 7·15..._ ....... 1370 16 ... •-··-·· 7.15 ... - ....... 1460 
24 -··-······7.5 ·-·········1590 24 .. ··-·····7.5 ············1730 
28 ..••••.....• 7.7 ···-·······1710 28 ·······-··7.7 ········-··1900 
35 ············8.0 ···-·······1900 35 ............ 8.0 ···--·····2250 
Rotation-Counter-clockwise at commutator end. 
B!'115h Spring Tension-35-53 ozs. (new brushes). 
Field ~rrent-1.60-1.78 amperes at· 6.0 volts. 
Motoring Current-4.16-4.60 amperes at 6.0 volts 

Removal:-Pivot mounted at left front of engine. To 
remove, take out pivot and clamp bolts. 

Belt Adjustment:-Loosen pivot and clamp bolts, 
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move generator out until %-½#belt defiectlon mid
way between generator and fan pulleys Is obtained 

REGULATOR 
Auto-Lite 1\-lodel VRP-4004F. Voltage & Current 
Type. Consists of cutout Relay and vibrating type 
Voltage & Current Regulators in case on dash. 
See Electrical Equipmerit Section /or complete data. 
NOTE-Regulator case cover is sealed. Serviced on 
exchange basis if seals not broken (to remove cover). 

Cutout Relay 
Cots In--6.4-7.0 volts (set to 6.4-6.6 volts), 10.4 MPH. 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. dlsch.). 
Contact Gap-.015" minimum. 
Air GaP-.031-.034" with contacts open (check at 
hinge end of core). 

Voltage Regulator 
Setting-7.2-7.5 volts at 70°F. See Electrical Equip
ment Section for settings at other temperatures. 
Checking (without breaking seal) & Adjustment-
See Electrical Equipm.ent Section. 
ContactGap-.012"min.(armatureagainststoppl.n). 
Air Gap-.048-.052" with contacts just opening. 

Current Regulator 
Setting-34-36 amperes (marked '35' on the cover). 
Checking (without breaking seal) & Adjustment

·See Electrical Eqnipment Section, 
Contact Gap & Air Gap--Same as Voltage Regulator. 

LIGHTING 
Headlamps: Corcoran-Brown "Sealed Beam" type. 

See Elr.ctric(ll Eqrtipment Section /or complete data. 
Adjustment-Aim upper beam straight ahead (hot 
spot center 3" below lamp center height at 25 ft.). 
Beam Indicator-At center of speedometer dial. 
Lighted whenever Country (upper) beams in use. 

Direction Signal: Sell Electrical Equipment Section. 
Direction Signallndicators-In face of Speedometer 
dial. Left or right indicator lighted when corres
ponding direction signal is in operation. 

Switches 
Lighting-Douglas. Studebaker No. 519798. 
Beam Selector-Delco-Remy No. 1997008, Stude-
baker No. 519246. 
Stol} Light-Studebaker No. 666858. 
Direction Signal-Studebaker No. 520304. 

MISC: ELECTRICAL 
LIGHTING CIRCUIT BREAKER (On Light Switch): 

Studebaker No. 522014. 30-ampere thermostatic 
type. Protects Headlamps, Parking, Tail, & Instru
ment Lamps by vibrating to limit current. 

Auxiliary Circuit Breaker (On Panel): No. 5,23056. 15-
ampere thermostatic type. Protects Bodv & Stop 
Lamps by vibrating to limit current. • 

ACCESSORY CIRCUIT BREAKER: One 15-ampere 
type used on cars with Cllmatlzer and Defroster. 

FUSES: Cloek-3 ampere. In clock lead. 
Direction Signal-14 ampere. In Flasher lead. 
Overdrive-20 ampere. On Overdrive Relay. 
Glove Compt. Light-5 ampere. In lamp lead. 
Under Hood Light-5 ampere. In lamp lead. 
Fog-Ligbts-20 ampere. On Fog Light Switch. 

HORNS: Sparton or Delco-Remy No, 1999610 (High 
Note), 1999611 (Low Note). Twin Airtone type horm 
operated by relay. Hom Current-12-15 ams.(each). 

Horn Relay: Delco-Remy No. 1116775. 
Contacts Close----2.75-4.0 volts. 
Contact Gap-.025". Air Gap-.015" (closed}, 

CONTINUED ON NEXT PAGE 



Mechanical 

COOLING 
Cooling System: Positive circulation With water pump 

mounted on front of block with fan. 
Capacity-11 quarts. 

Water Pump: Packless, sealed ball bearing type. 
See Water Pump Section /or complete data. 
Removal-Slack of! drive belt, take out capscrews 
1n the fan pulley hub & remove tan blades. Discon
nect hose connection, take out mounting screws 1n 
pump body flange, withdraw pump from engine 
Belt Adjustment-See Generator Bch Adjustment. 

Thermostat: Bishop & Babcock. In water outlet on 
cylinder bead. 
Setting-Starts t.o open at 151-155"F. 

Temperature Gauge: Stewart-Warner Bourden tube 
type (not electric). Studebaker No. 522180. 

CLUTCH 
Borg & Beck Model 8A7 with norgllte Driven Mem
ber. Single plate dry disc type. NOTE-Clutch a.,
sembly marked by number 980 stamped on cover.· 
See Clutcli Section /or complete data. 
Facings-Moulded Metallic type, 2 required. I. D. 
5%". O.D. 8". Thickness 1/e". 

►CAUTION-Special driven member used on car• wit!, 
Overdrive. lde,11,ify each type by hub da111per 11pring 
cclor a& follo,os: Damper Spring Color. 
Cars with Conventional Trans ..... 2 Lavender, 2 Black 
Cars with Overdrive Trans ....................... 4 Lavender 

Pedal Adjustment: Pedal free travel ½" to 1". To 
adjust, unhook pull-back spring on outside of frame 
rail, loosen locknut at adjusting clevia and remove 
clevis pin at inner end of pedal shaft, turn clevis on 
rear end of pedal shaft-to-operating shaft rod for 
correct clearance, reassemble linkage. 
Cars before Serial No. G-21706~Pedal tree travel 
must be set to ½" to ¾"' on these cars. 
Bill-Holder Note-Check setting whenever clutch 
pedal adjusted and adjust Hill-holder to release 
just as clutch engages. 

Bill-Bolder Adjustment: See Studebaker Shop Notes. 
Removal: Car manufacturer recommends Engine 

(with clutch attached) be removed. See "Engine Re• 
moval" in Studebaker Shop Notu. Block release levers. 
Remove six mounting screws in clutch cover flange, 
lift off clutch assembly and driven member. 

TRANSMISSION 
Warne1· Model AS1-T96 (Std.), AS2-T96 (Optl.1948-
49), AS24-T96 (01>tl. Late 1949). Constant-mesh, 
synchro-mesb (Second & High), sliding gear (Low 
& Reverse), all helical gear type. NOTE-Optl. AS2 
& .4S24 Tra11smissions have Rl0 type Overdrive. 
See Transmission Section /or complete data, 

'i'ransmission Control: Remote control type with 
gearshift lever mounted on steering column. 
See Trammission Section /or complete data. 

Removal: Drain transmission. Disconnect hand brake 
cable and move out of way :tor clearance. Discon
nect front universal at transmission (wire caps or 
use clamp to prevent losing rollers). Take out cen~ 
ter support bearing mounting bolts. Push front 
shaft and support to rear (w1ll slide on splines on 
rear shaft). Disconnect shift rods from levers on 
case and speedometer cable (remove speedometer 
pinion). On Overdrive transmission disconnect all 
control wires and cable. Take out transmission to 
clutch housing capscrews, pull transm1ssion straight 
back a.nd remove from ca.r. 

CHAMPION 6G ( 1947), 7G ( 1948), 8G ( 1949) 

OVERDRIVE 
Warner Rl0 Type (part of AS2-T96 & AS24-T96 
Transmission). Optl. Governor controlled type with 
electrical solenoid operation and throttle operated 
kick-down switch. NOTE-Overdrive !n AS24-T96 
assembly is new "centered ring gear" type. 
See Transmiuion Section for complete dara. 
Overdrive Solenoid-Warner Model No. 3AR10B-62, 
Studebaker No. 521429. 
Overdrive Governor-Warner Model No. ARl0B-72, 
Studebaker No. 520454. 
Control Relay-Auto-Lite HRT-4001, Studebaker 
No. 523297. 
Throttle Kick-down Switch-Studebaker 515667. 
Lock-out Switch-Studebaker No. 521436. 
Fose-20 ampere. On Overdrive Relay. 

Removal: See Std. Transmission Removal data 

UNIVERSALS 
Spicer Model 1268-llOX (Front & Rear), 1261-102.X 
intermediate). Needle bearing type. Three used 
with intermediate universal at propeller shaft sup
port bearing on crossmember (see Propeller Shaft) 
See Univer1al$ Section /or complete data. 

Propeller Shaft & Support Bearing: Two shafts used: 
1) Front Shaft with intermediate unlversal yoke 
bolted on rear end (no slip-joint). 
2) Rear Shaft with slip-joint on forward end at in
termediate universal. 
Propeller Shaft & Support Bearing Removal & 
Servicing-See "Propeller Shaft" in Studebaker Shop 
Note,. 

REAR AXLE 
Spicer Salisbury Model %3. Bemt-fioatlng, Hypold 
Gear type with Hotchkiss Drive. 
See Rear Axle Section for ccmplete data. 
Ratio-4.1-1 Std. 4.58-1 Optl. (Std. with Overdrive). 
NOTE-Rear axle ratio stamped on plate attnched 
to axle by cover capscrew. 
Backlash-.003-.006". Shim adjustment. 

Removal: Remove hub caps, take out cotter pin from 
axle nut, loosen rear wheel nuts. Place car on stands 
on frame just ahead of rear springs. Remove wheels, 
hubs and drums. Disconnect hand brake cable. 
Take out backing plate bolts from backing plates, 
free hydraulic brake line from axle housing clips 
(do not disconnect brake line). Backing plates and 
adjusting shims can then be wired t.o frame (do not 
disconnect brake line from wheel cylinders). Dis
connect rear universal (wire caps or use clamp to 
prevent losing rollers). Remove rear spring "U" 
bolts, disconneet lower shock absorber links, remove 
rear axle assembly from car. 
Axle Shaft Removal-Remove wheel, remove wheel 
hub (use puller J-44G-A). Take out backing plate 
retaining bolts, remove outer oil seal. Pull backing 
plate out over end of axle shaft and wire plate to 
frame (CAUTION-do not lose adjusting shims le- • 
cated between backing plate and rude housing 
flange), pull axle shaft with Puller HM-931. 

Wheel Bearin~ Adjustment: Use dial indicator t.o 
check axle shaft endplay. Adjust by removing back
ing plate (see Axle Shaft Removal above), and add
ing or removing shims located between backing 
plate and axle housing flange (shims .003'', .006", 
. 010", .030" thick). Endplay-.001-.005". 
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SHOCK ABSORBERS 
Houde (Houdaille). Double acting, hydraulic type. 
Front-Houde No. A-14269, Studebaker 523646. 
Rear~Houde No. A-11478 (Leftl, A-11477 (Right), 
Studebaker No. 517696 (Left), 51'1695 (Right). 

Adjustment: Adjusting pointer on end of shaft should 
be lined up with scribed line on end of shaft. Tum 
pointer clockwise for finner action, counter-clock
wise for softer action (not more than 1/32-1/16"). 

Refilling: Check at 5000 mile Intervals. Fill to bottom 
of filler plug hole. CAUTION-Use only Houdaille 
Shock Absorber Fluid No. L-1404 (new type fluid 
for shock absorbers with new circular top tiller plug 

FRONT SUSPENSION 
Front Suspension: Planar type independent suspen

sion with transverse spring. NOTE-Suspension sys
tem has lower control arms (with leaf spring). 
See Front Su11pemrion Section for complete data. 
Kingpin Inclination-5¼ 0 crosswise. 
Caster (1947-48)-0° t.o Positive 1 °. Not adjustable. 
Caster (1949)-+½ 0 to +1½ 0

• 

Camber (1947-<l8)-½ 0 ± ½0
, (1949) 0° to l°. Shim 

adjustment (shims between upper control arm 
brackets and frame). One thin shim changes setting 
approx.¼•. Thick shim equals 4 thin shims. 
CAUTION-Add or remo1>e sltims equally at front and 
rear brackets tohen adjusting Camber. 
Toe In-1/18-1/s". Adjust right hand tie rod only 
for toe 1n after left hand tie rod has been ll.djusted 
for wheel straight-ahead position (with steering 
wheel centered) and center auxiliary tie rod has 
been adjusted so that steering gear a.rm and auxm
ary steering arm parallel. RBD Car Note-Make 
toe-in adjustments on left hand tie rod. 

STEERING GEAR 
Ross Model T-U Cam-and-Twin Lever type. 
See Sreerin,: Cear Section for compfere data. 

BRAKES 
Service: Lockheed (Wagner Electric) Hydraulic, Selt

centertng, Self-adjusting type. Brakes are new de
sign with automatic spring-loaded adjusting wedge 
controlled by contact plug projecting through hole 
in lining of forward shoe (plug contacts drum when 
brakes applied). Hand lever applies rear wheel ser
vice brakes. NOTE-New type actuating spring used 
on brake shoe contact plug on 1948-49 cars (replaces 
hairpin locks and contact plug coil spring). 
See Brake Section /or complete data. 
Drums-Composite type. Diameter 9•. 
Clearance-Adjustment necessary onl}' when new 
linings lnsC-alled. Su Brake article in Brake Section. 
Lining-Moulded type (all shoes). Width 2"'. Thick
ness 3/115•. Length per wheel 18.5". 
Braking Power-57% Front. 43% Rear. 

Band Brake: See Service Brake data. (above). 
Bill-Holder: Optional Equipment on all models. 

Sc• Brake Section /or complete data. 
Adjustment-See S1udebakcr Shop Notes. 

MISC. MECHANICAL 
CONVERTIBLE TOP CONTROL: Electric type with 

motor mounted on left hand lift assembly (right 
band lift assembly driven through flexible drive 
See hli,ccllaneou,s Section for complete data. 

Windshield Wiper: Vacuum type--cable operated . 
See Miacellaneous Section for complete data. 



Elec.-Carb. COMMANDER & LAND CRUISER 14A (1947), 15A (1948), 16A (1949) 

segment, install distributor (ln.sert .020" feeler be
tween modlfier control arm and clamp arm before 
tighten:Jn.g clamp, to prevent bJuding), check timing. 

IGNITION TIMING· 
Std. Setting Flywheel Degrees 
All. Engines .......................................................... 2° BTDC. 
This setting correct for regular fuel (see Octane Se
lector Setting for service and fuel modification) 
Tinting (with Neon Timing Light)-Neon Light No. 
890 recommended. Clip Neon light lead Ju series 
with #1 spark plug, idle engine and direct light on 
vibration dampener (at pointer on timing gear 
cover). Loosen hold-down plate screw, center scale 
on pointer, tighten screw. Loosen clamp arm, rotate 
distributor until 'IGN' mark on vibration dampener 
lines up with pointer on timing gear cover. Insert 
.020" feeler between modifier control arm and clamp 
arm before tightening clamp (to insure clearance 
for modifier control arm). Check Octane Selector 
Timing (without Neon Timing Light)-Turn engine 
over to firing position for #1 piston with 'ION'mark 
on vibration dampener in'line with pointer on tim
ing gear cover and distributor rotor opposite #1 
segment in distributor cap. Adjust distributor. 
Octane Selector Setting-After setting ignition tim
ing (above), loosen selector hold-down screw, ad
vance selector (move toward 'A' end of scale) until 
motor 'pings' when it 1s hot and pulling hard. Then 
retard until ping just disappears. • 

CARBURETOR 
Stromberg Model BXOV-26. 1¼" Single Barrel, 
Downdraft, with Fast Idle & Automatic Choke. 
Code No. (on bowl cover)-6-104. 
See Carburetor Secdon for complete data. 

Settings (Idle Setting, Floa,t Uevel, & Accelerating 
Pump): See Tllne-Up data. 
Metering Jet-Re/ er to Carburetor lnde~ for S~rom
berg Doirmdraft Carburetor Jet Specificalion Table. 

Fast Idle: Stromberg BXOV-26 carburetor type. 
See Carburetion Equipment Section /or data. 
Fast Idle Setting-To check, hold stopscrew against 
lowest step of .fast idle cam, move choke valve as far 
as possible toward closed position, check valve open
ing with 11/32n drill. Adjust by bending connector 

Automatic Choke:-Stromberg BXOV-26 type. 
See Carburetion Equipment Section /or data. 
Automatic Choke Setting-'R' mark on thermostat 
cover 1n line with highest projection on housing. 
Shift to 'M' if engJue loads up or overchokes. Use 
'H' setting only if highly volatile fuels used. 

CARB. EQUIPMENT 
Air Cleaner: AC No. 1544024 Oil-wetted type Std. Filter 

Element AC #6. Oil-bath Cleaner Optl. 
Servicing (Oil-wetted Type)-Clean and re-oil fll
ter element at 1000 mile intervals or as required. 
Servicing (Oil-bath Type)-Clean filter element 
and oil reservoir, fill reservoir to indicated level 
mark with SAE No. 40 or 50 engine oil at intervals 
as required by operating conditions. 

Fuel Pump (1947): AC #1537378, 1539415 or 1539067. 
Fuel Pump (1948-49): AC #1539217 or 1539502, Com

bination fuel-and-vacuum pumps. 
Pressure-4-5 lbs. maximum. 
Exchange Pump (1947): 540, (1948-49)-9217. 

►NOTE-Oil pump vacuum booster ( /or wind.shield wiper 
operation) used on 1947 cars only. 
See Carburetion Equipm.ent Section, for data. 

Gasoline Gauge: Stewart-Warner Electric .type. 
Dash Unit-Studebaker No. 522177. 

Tank Unit-Stude. No. 519423 ('47-48), 525548 ('49). 
See Carburetitm Equipmenl Section for daia. 

BATTERY 
Willard Type HW-1-100. 6 volt, 15 Plate, 100 Ampere 
Hour Capacity (20 hour rate). 
Starting Capacity-120 amperes for 20 mJuutes. 
Zero Capacity-300 amperes for 3.5 minutes. Five 
Second Voltage 4.3 volts. 
Grounded Terminal-Positive ( +) to cylinder head. 
Dimensions-Length 9 3/64". Width 6 13/16". 
Height 8o/s". 
Location-In engine compartment on left side. 

STARTER 
1947 ...... Auto-Lite MAlV-4020, A. Arm. No. MAW-2091 
1947-48-4.9 Auto-Lite MCH-4001, Arm. No. MCH-2006 
Drive-Barrel Type Bendix Drive No. A1729 (MAW 
Starters>, No. A1792 (MCH Starter). 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engine-130 RPM, approx. 175 amperes 
at 5.0-5.5 volts. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ....................... 4900 .............. 5.5 ........... - ... 65 
2.75 " ...................... 1480 .............. 5.0 ........... - ... 200 
5.45 " ·····-··········-··· 820 ............. .4.5 ................ 300 
8.50 " ...................... 400 .............. 4.0 ................ 400 

11.55 " ...................... 110 .............. 3.5 ................ 500 
18.0 " ·-················· Lock .... ·-·······4.0 ..... _ .... _ ... 670 

Removal:-Starter flange mounted on engine rear 
plate, on left side. To remove, take out flange 
mounting screws, remove starter assembly. 

Starting Switch: Magnetic switch mounted on starter 
and controlled by Auto-Lite Model SW-4016 manual 

. switch. Manual switch 1s mounted on toeboa.rd and 
operated by clutch pedal when ful1y depresse!;i. 

GENERATOR 
Auto-Lite Model GDZ-l805A. Armature No, GDZ-
2006F. Two brush type with current-voltage control. 
Charging Rate Adjustment-None. See Regulator. 
Maximum Ch.a.rging Rate-35 amperes, 8.0 volts, 
2250 Gen. RPM (hot), at car speed 25.8 MPH and up 
with load or discharged battery (regulator setting). 

Cold Performance Data Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 
o ·····-·····6.4 ·········-· 925 o .• ,_ .•••..• 6.4 ···--··-·1000 
4 ···-·······6.6 ···-····-·1035 4. .• - ...•.. 6.6 ···-·······1120 
8 ···-····-·6.75..._ ....... 1140 8····-··-·6.75... __ ·····1235 

12 ·········-·6.95... .. - ..... 1250 12 .. ·-·-····6.95 ... -- .. -.l3,50 
16 ···--·····7.15 ... _ .. __ .13.70 16 .. ·--·····7·15 ......... _.1460 
20 ............ 7.3 ···-··-···1480 • 20 .. ·-··-·7·3 ·-··-·····1590 
24 ............ 7.5 ···-··-···1590 24..·--·•···7.5 ·········-·1730 
28 ···-·······7.7 ·······-···1710 28 ............ 7.7 ·········-·1900 
32 ............ 7.9 ··-·······1820 32 ......... _.7.9 ···---·····2090 
35 ............. 8.0 ···-·······1900 35..._····-·8.0 --·-·······2250 
Rotation-Counter-clockwise at commutator end. 
Brush S_pring Tcnsion-35-53 ozs. (new brushes). 
Field Current--1.60-1.78 amperes at 6.0 volts. 
Motoring Current-4.16-4.60 amperes at 6.0 volts. 

Removal :-Pivot mounted at left front of engJue. To 
remove, take out pivot and clamp bolts. 

Be.It Adjustment:-Loosen _ pivot and clamp bolts, 
move generator out until %-½" belt deflection mid
way between generator and fan pulleys ls obtained. 
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REGULATOR 
Auto-Lite Model VRP-4004F. Voltage & Current 
Type. Consists of Cutout Relay and vibrating type 
Voltage & Current Regulators iD. case on dash. 
See Electrical Equipment Section for complete ,lata. 
NOTE-Regulator case cover is sealed. Serviced on 
exchange basis if seals not broken {to remove cover). 

Cutout Relay 
Cuts In-6.4-7.0 volts (set to 6.4-6.6 volts), 10.4 MPH. 
Cuts Ont-4.1-4.8 volts {approx. 4-0 amps. d!sch.). 
Contact; Ga~.015" minimum. 
Air Ga~.031-.034" with contacts open (check at 
hinge end of core). 

Voltage Regulator 
Setting-7.2-7.5 volts at 70°F. See Electrical Equip
ment Section tor settings at other temperatures. 
Checking (without breaking seal) & Adjustment-
See Electrical Equipment Section, 
Contact Gap-.012" min. ( armature against stop pin). 
Air Gap-.048-.052" with contacts Just opening. 

Current Regulator 
Setting-34-36 amperes (marked '35' on the cover). 
Cheeking (without breaking seal) & Adjustment-
See Electrical Equipment Section. 
Contact Gap&Air GaP-Sameo.sVoltage Regulator. 

LIGHTING 
Headlamps: Corcoran-Brown "Sealed Beam" type. 

See Electrical' Equipment Section /or complete data. 
Adjustment-Aim upper beam straight ahead (hot 
spot center 3" below lamp center height at 25 ft.). 
Beam Indicator-At center of speedometer dial. 
Lighted whenever Country (upper) beams in use. 

Direction Signal: See Electrical Equipment Section. 
Direction Signal Indicators-In face of Speedometer 
dial. Left or right indicator lighted when corres
ponding direction signal is ta. operation. 

Switches 
Lighting-Douglas. Studebaker No. 519798. 
Beam Selector-Delco-Remy No. 1997008, Stude
baker No. 519246. 
Stop Light-Studebaker No. 666858. 
Direction Signal-Studebaker No. 520304. 

MISC. ELECTRICAL 
LIGHTING CffiCUIT BREAKER (On Light Switch): 

Studebaker No. 522014. 30-ampere thermostatic 
type. Protects Headlamps, Parking, Tail, & Instru
ment Lamps by vibrating to limit current. 

Auxiliary Circuit Breaker (On Panel): No. 523056. 15-
ampere type. Protects Body & Stop Lamps. 

ACCESSORY cmouIT BREAKER: One 15-ampere 
type used on cars with Climatizer and Defroster. 

FUSES: Clock-3 ampere. In clock lead. 
Direction Si.gnal-14 ampere. In Fasher lead. 
Overdrive--20 ampere. On Overdrive Relay. 
Glove Compt. Light-5 ampere. In lamp lead. 
Under Hood Light-5 ampere. In lamp lead. 
Fog Lights-20 ampere. On Fog Light Switch. 

HORNS: Sparton or Delco-Remy No. 1999610 (High 
Note), 1999611 (Low Note). Twin Airtone type horns 
operated by relay. Horn Cu.rrent-12-15 amps (ea.). 

Horn Relay: Delco-Remy No. 1116775. 
Contacts Close--2.75-4.0 volts. 
Contact Gap-.025", Air Ga~.015" (contact:.'5 
close.ct). 

CONTINUED ON NEXT PAGE 
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Thermosta,: Fult.on or Bishop & Babcock. lu war.er 
outlet on cylinder head. 
Settin~~tarts to open at 151-155"11'. 

Temperat11n Gaare: Stewart-Warner Bourden Tube 
type (not electric). Studebaker No. 522180. 

CLUTCH 
Borg & Beck Model No. 9A7 with Borglite Driven 
Member. Single plate, dry <li.sc type. 
NOTE-Clutch Assembiy marked by number 943 
See Clute/, Section for complete data. 
Facinp-Moulded-metallfo, 2 required. L D. 6". 
O.D. 91/4''. Thickness 1/8 ". 

Adjustmen,: Pedal free travel ½ to 1". To ad
j~t. unhook pull-back spr.lng on outslde or frllDle 
rail, loosen locknut at adjusting clevis and remove 
clevis pin at inner end of pedal shaft, turn clevis 
on rear end of peda.l shaft-to-operating shaft rod 
for correct clearance, reassemble linkage. 
Hill-Holder Note-Check sett.Ing whenever clutch 
pedal adjusted and adjust Hill-holder to release 
Just as clutch engages. Adjusting nut and locknut 
at end of Hill-holder operating rod. 

Hill-Holder Adjustment: See Studebaker Shop Notes. 
Removal: Jack up rear end of car and rest on stands 

under rear axle. Remove transmission (see TRANS
MISSION following). Disconnect one battery cable 
at battery take off starter and hang it clear of clutch 
housing. Remove clutch housing mounting cap
screws and bolts at top, working through opening 
in front floor. Free speedometer cable from frame 
cross-member and wire it up out of the way. Sup
port rear end of engine with jack placed. under oil 
pan at rear (CAUTION-Do not damage oil pan). 
Disconnect rear engine mounting by taking off 
nuts, bolts with Insulators, washers, and spacers. 
Disconnect parking brake cable at bracket, clutch 
operating shaft from release shaft, and brake pedal 
return spring. Loosen exhaust pipe flange nuts at 
manifold, take off exhaust pipe support bracket at 
housing, loosen clamp and turn bracket for clear
ance. Remove rear engine support cros., member. 
Take out clutch housing mounting bolts and remove 
housing. Block clutch release levers. Remove six 
mounting screws in clutch cover flange, lift off 
clutch assembly and driven member. 

TRANSMISSION 
Warner Model AS1-T86E (Std.), AS2-'.l.'86E (Opt!. 
1948-49), AS32-T86E (Optl. Late 1949). Constant
mesh, synchro-mesh (Second & High), sliding gear 
(Low and Reverse), all helical gear type. NOTE
Optl. AS2 & AS32 Transmission$ have Rl0 type Over
drive. 
See Transminion Section /or comple~ data. 

Transmission Control: Remote control ·type. with 
gearshift lever mounted on steering column. 
~ee Tran.mission Section for complete data. 

Removal: Drain transmlsston. Disconnect hand brake 
cable and move out o:r way for clearance. Discon
nect front universal at transmission (wire caps or 
use clamp to prevent losing rollers). Take out cenw 
ter support bearing mounting bolts. Push front 
shaft and support to rear (will sllde on splines on 
rear shaft). Disconnect shift rods :Crom levers on 

• ca.,e and speedometer cable (remove speedometer 
pinion). On Overdrive transmission disconnect all 
control wires and cable. Take out transmission to 
clutch housing capscrews, pull transmission stra.tgbt 
back and remove from car. 

OVERDRIVE 
Warner Rl0 Type (part of AS2-T86E & AS32-T86f: 
Transmission). Optl. Governor controlled type with 
electrical solenoid operation and throttle operated 
kick-down switch. NOTE-Overdrive in AS32-T86E 
assembly is new "centered ring gear" type. 
Seo Transmiasiori Sectio.n /or complete data. 
Overdrive Control Units-Same a, Champion. See 
Champion ( 1947 -48-49) page /or data. 

Removal: See Std. Tran.sm1s81on Removal data 

UNIVERSALS 
Spicer Model 1268-lllX (Front & Rear), 1261-lOZX 
intermediate), Needle bearing type. Three used 
with intermediate universal at propeller shaft sup
port bearing on crossmember (see Propeller Shaft) 
See Uni11er1als Section for complete da1a. 

Propeller Shaft & Support Bearing: Two shafts used: 
1) Front Shaft with intermediate universal yoke 
2) Rear Shaft with slip-joint on forward end at in
termediate universal. 
Propeller Shaft & Support Bearing Removal & 
Servicing-See. Studebaker Shop Note,. 

REAR AXLE 
Spicer Salisbury Model U-Z. Sem.1-!loatlng, Bypoid 
Gear type with Hotcb.kis8 Drive. 
See Rear Ax.le Section for complete daia, 
Ratio--4.09-1 Std., -1.55-1 Optl. (Std. wtth Overdr.). 
NOTE-Rear axle ratio stamped on plate attached 
to axle by cover capscrew. 
Backlash-.003-.006". Shim adjustment. 

Removal: Remove hub caps, take out cotter pin from 
axle nut, loosen rear wheel nuts. Place car on stands 
on frame just ahead of rear springs. Remove wheels, 
hubs and drums. Disconnect hand brake cable. 
Take out backing plate bolts from backing plates, 
free hydraulic brake line from axle housing clips 
(do not disconnect brake line). Backing plates and 
adjusting shims can then be wired to frame (do not 
disconnect brake line from wheel cylinders). Dis
connect rear universal (wire caps or use clamp to 
prevent losing rollers). Remove rear spring "U" 
bolts, disconnect lower shock absorber links, remove 
rear axle assembly from car. 
Axle Shaft Removal-Remove wheel, remove wheel 
hub (use puller J~596-A). Take out backing plate 
retaining bolts, remove outer oil seal. Pull backing 
plate out over end of axle shaft and wire plate to 
frame (CAUTION---00 not lose adjusting ah1ms lo
cated between backing plate and axle housing 
flange). Pull axle shaft assembly (Puller HM-931). 

Wheel Bearing Adjustment: Use dial indicator to 
check axle shaft endplay. Adjust by removing back
Ing plate (see Axle Shaft Removal above), and add
ing or removing shims located between backing 
plate and axle housing !lange (shims .003", .005", 
. 010", .030" thick). Endplay-.001-.005". 

SHOCK ABSORBERS 
Houde (Houoaille)-Double acting, hydraulic type. 
Adjustable type with thermostatic ~ontrol on rear. 
Front (All)-Houde No. A-14269, Studebaker 523646. 
Rear (exc. Convt.)-Houde No. A-14174, Studebaker 
523497. 
Rear (Convertible only)~tudebaker No. 523538 
(Right), 523539 (Left). 
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Adjustment (Front) : Pointer on end of &haft should 
be lined up with 2eribed line on end of i.hatt. Turn 
pointer clockwt.se for firmer o.ctlon, counter-clock
wise for softer action (not more than 1/32-1/16"). 
(Rear Shoclu)-Remove cap on end of shaft to ex
pose adjusting screw. Slot allgned with scribe mark 
between "0" and "S" mark is original factory set,. 
ting. Use special tool No. T-2860 (do not use screw
driver). Turn screw clockwise <toward "S") for firm
er action, counter-clockwise (t.oward "0") for softer 
action (not more than 1/32"' at a time). 

Refillin,: Check at 5000 mile intervals. Fill to bottom 
ot filler plug hole. CAUTION-Use only Houdaille 
Shock Absorber Fluid No. Ir-1404 (new type fluid 
for shock absorbers with new circular top filler plug 

FRONT SUSPENSION 
Front Suspension: Planar type independent euspen

sion with transverse spring. NOTE-Suspension sys
tem has lower control arms (with leaf spring). 
Seo Fronl Srupension Section for complete dat•. 
Kinn,in Jnclination-6½" crosswise. 
Caster-(Early 1947) 0° to Pos. ½ 0

• Not adjustable. 
(Late '47 & '48·49) Neg. 2° t.o Neg. 3°. No adjustm't. 

► 1947 Serial Numbers when Caster Changed-See 
From Susperision Section for complete <lara. 
Camber-(1947-48) ½0 ± ¼0

• (1949) o• to +1°.Shim 
adjustment (shims between upper control arm 
brackets and frame>. One thin shim changes setting 
approx. ¼0

, Thick shim equals 4 thin shims. 
CAUTION-Add or remove 5/iims e,11wlly at front and 
rear bracket, ichen adjuating Camber. 
Toe ln-1/16-¾"• Adjust right hand tie rod only 
for toe in after left hand tie rod ha., been adjusted 
for wheel straight-ahead position (with steering 
wheel centered) and center auxiliary tie rod has 
been adjusted so that steering gear arm and auxili
ary steering arm parallel. RBD Car Note-Make 
toe-in adjustments on left hand tie rod. 

STEERING GEAR 
Ross Model T-H Cam-and-Twin Lner type. 
Stte Steerin~ Gear Section for complete data. 

BRAKES 
Service: Lockheed (Wagner Electric) Hydraul!c, Selt

centering, Self-adjusting type, Brakes are new de
sign with automatic spring-loaded adjusting wedge 
controlled by contact plug projecting through hole 
in lining of forward shoe (plug contacts drum when 
brakes applied). Hand lever applies rear wheel ser
vice brake$. NOTE-New type actuating spring used 
on brake shoe contact plug on 1948-49 cars (replaces 
hairpin locks and contact plug coil spring). 
See Brake Section /or complete daia. 
Drmn&-Compos1te type. Diameter 11". 
Clearance-Adjustment necessary only when new 
lin1ngs 1.n.stalled. See Brake article in Brake Section. 
Lininr-Moulded type (all 5hoe3). Width 2". Thick
ness 3/16". Length per wheel 22¼". 
Braking Power--57% Front, 43% Rear. 

Hand Brake: see Service Brake data (above) . 
Hill-Holder: Std, See Brake Section /or complete data. 

Adjustment-See Studebaker Shop Note,. 
MISC. MECHANICAL 

CONVERTIBLE TOP CONTROL: ·Electric type with 
motor mounted on left hand li!t assembly (right 
hand lift assemblY driven through flexible drive 
See ,-.1ucellanequ1 Section /or complete dara. 

Windshield Wiper: Vacuum type--cable operated. 
See Mucellaneou, Section for complete data. 
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lgnition-Carburetion 

Vacuum Advance 
Distr. Degree3 Eng. Degrees Vacuum (" of HG) 
Sta.rt_.............................. O• _ _..,__ 4" 

1 ° ···········-····-············· 2· ·--~ 4%" 
4• ·················-············· s• ~··········-······-··· 7½"' 
a• ·•···•····•··••••••••• .. ···-··· 16" ···········--·····-·· 111/a" 
9• ···········-··········--······· 18° •..................•.... 12" 

Octane Selector-Provides manual adjustment at· 
distributor (hold-down plate marked with scale) 
for variation in timing depending on fuel regularly 
used. See Ignition Timing following for adjustment. 

Distributor Removal:-Mounted on left side of en
gine. To remove, disconnect vacuum line, take out 
bolt in clamp arm, lift distrib.utor off. 
Installation Note-When installing distributor, 
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crank engine to firing position for #1 cylinder 
(dampener mark 'IGN' in line with pointer on the 
timing gear cover) sight down distributor shaft 
hole (distributor out) and see that distributor drive 
tongue in oil pump drive gear is parallel to and 
narrow half of offset toward camshaft, turn rotor to 
#1 segment, install distributor. 

►CA."iJTION-On IGC-4805 Distr., insert .0201' feeler 
between modifier arm and clamp arm when tighten
ing clamp arm to prevent binding. 

IGNITION TIMING 
Std. Setting Flywheel Degrees Piston Pos. 
All Engines ················-·· 2" BTDC ............... 0016" BTDC. 
This setting correct for regular fuel (See Octane 
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Selector Setting for service and fuel modification). 
Timing (With Neon Timing Light)-Clip timing 
light lead in series with #1 spark plug, direct light 
on vibration dampener at front of engine. Loosen 
hold-down plate screw, center octane selector 
pointer on scale, tighten hold-down screw. Run en
gine at idle speed, loosen clamp arm, rotate distri
butor until "IGN/" mark on dampener appears in 
line with pointer on left side of timing gear cover, 
tighte-n clamp scr.ew. Cheek Octane Selector setting. 

►CAUTION-On IGC-4-805 Distr., insert .020" feeler 
between modifier arm and clamp arm when tighten
ing clamp arm. 
Timing (Without Neon Timing Light)-With #1 
piston on compression, turn engine • over until 
"IGN /" mark on vibration dampener lines up with 
pointer on left side of timing gear case. Adjust dis
tributor as directed above. 
Octane Selector Setting-After setting timing 
(above), loosen selector hold-down screw, advance 
timing by ·turning distributor clockwise (move 
pointer toward "A" end of scale) .until engine 
"pings" when hot and pulling hard, then retard 
timing by turning distributor counter-clo.ckwise 
(move pointer toward "R") u.ntll ping disappears. 

CARBURETOR 
Carter WE-715S-1%," single barrel, downdraft, with 
Carter Climatie Control. 
Casting No. on Flange-620. 
See Carbr.retor Section for complete.data. 

Settings (Idle Setting, Float Level, & Accelerating 
Pump): See Tune-Up. 
Metering Rods & Jets-See Carter Jet Table in Carbu
retor Section, 

Fast Idle: Carter Single Barrel Carburetor type. 
Setting-.046" between throttle valve and bore ef 
carburetor. To check, remove thermostatic coil 
housing, gasket and baffle plate. Crack throttle 
valve and hold choke valve closed. Close throttle. 
Adjust by bending connector rod at lower angle. 
See Carbr.retion Eqr.ipment Section for tlata. 

Automatic Choke: Carter Climatic Control (Bingle 
Carburetor type). 
Setting-(Early Production Cover l 70P-77S) Cen
tered on index. (Late Production Cover 170U-61S) 
1 point lean. 
See Carbr.retion Eqr.ipment Section for data. 

CARB. EQUIPMENT 
Air Cleaner: AC No. 1543970 Oil-wetted type Std. Filter 

Element AC #1. Oil-bath Air Cleaner Opt!. 
Servicing (Oil-wetted type)-Clean and re-oil filter 
element at 1000 mile intervals. 

Fuel Pump (Std.): AC #1539416, diaphram -type. 
Optl. (Fuel & Vacuum): AC #1539218. 
Pressure-4-5 lbs. maximum. 
See Carburction Eguipment Section /or data. 

Gasoline Gauge: Stewart-Warner Electric type. 
Dash Unit-Studebaker No. 522177. 
Tank Unit-Studebaker No. 525548. 
See Carbr.retion Equipment Section I or data. 

BATTERY 
Willard (1950) HW-1-100. (1951) BDW-1-100, 6 volt, 
15 plate, 100 ampere hour capacity (20 ~our rate) . 
Starting Capacity-120 amperes !or 20 J?lmutes .. 
Zero Capacity--S00 amperes for 3.5 mmutes. Five 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

rods and bearing caps must be together and in
stalled in same numbered cylinder with number and 
oil hole in lower end of rod toward. camshaft side. 

CRANKSHAFT: Four bearing type with integral 
counterweights. Vibration dampener on front end. 
Vibration Dampener-See Studebal<er Shop Notes. 
Journal Diameters-2.4370-2.4375" (All) Std. 

►CAUTION-Journals are ,005" Undersize on engines 
,oith letter "A" /ollmcing Engine Nllmber. 
Bearing Type-Removable type, steel-backed, mi-

. era-babbitt lined. No shims. 
Clearance-.0005- .0025". 
Rear Bearing Oil Seals-Consist of rubber ring on 
crankshaft; two rubber seal strips in grooves on top 
of bearing cap; and two specially treated wood 
strips in grooves on sides of bearing cap. 
See "Brummer Type Oil Seal" in Studebaker Special 
Data. • 

►CAUTION-Install neto wood oil seals ( above) each 
time rear main bearin~ cap rcnu:,ved and re•installed. 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file bearing caps. 
NOTE-Front oil pan seaJ block may be removed 
for access to front main bearing cap by removing 
four lower timing gear cover retaining screws. Use 
only malleable iron type filler block on these cars. 

►CAUTJON-Do not securel,- tighten timing gear covcr
to•/iller block screws until after oil pa.n screws tightened 
uniformly and securely, 

Replacement Bearings: Furnished as sets or single 
bearings Std. & .001", .005", .010", .020", .030" U. S. 

End Thrust: Taken by thrust washer assembled be
tween front main bearing and crankshaft gear. 
Controlled by. shims between thrust washer and 
main bearing Journal. Adjust by changing shims 
(.003", .0051', .007" thick). Endplay-.003-.006". 

CAMSHAFT: Four bearing type. Helical gear drive. 
.Journal Diameters-#1, 1.7475--1.7480"; #2, 1-7162-
1.7170"; #3, 1.6857-1.6865"; #4, 1.6232-1.6240". 
Bearings-Split, steel-backed, babbitted bushings. 
Clearance-:0007-.0022" ( # 1), .0010-.0027" (others). 

B.earing Adjustment: None. Replace bushings with 
camshaft removed. NOTE-Align bushing oil hole 
with oil hole in block. 

Camshaft Removal: See "Cam.shaft & Bearings" in 
Studebaker Shop Notes. 

End Thrust: Taken by thrust plate assembled on front 
face of engine block behind camshaft gear (spacer 
assembled on shaft behind gear hub). 
Endplay-.003-.006". Tighten cap screws alternately 
a few turns at a time to prevent distortion of plate. 

Timing Gears: Crankshaft gear Cast Iron, Camshaft 
gear Celeron with steel hub. 
Backlash-.001-.003". 
Replacement Gears-Camshaft gear furnished in 
two sizes; Standard (marked "S"), High Limit 
(marked "H"), crankshaft gear furnished Standard 
size only. . 
Timing Gear Removal & Installation-See "Timing 
Gears" in Stud,,f,aker Shop Notes. 

Camshaft Setting: Mesh marked tooth of camshaft • 
gear between ·two marked teeth of crankshaft gear. 

VALVES: Head Diameter Stem Diameter Length 
Intake ................ 1 ll/32" .................... 5/16" ........ 4 11/32" 
Exhaust ........... .1 9/32" .................... 5/16" ........ 4 11/32" 
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Seat Angle IJft Stem Clearance 
All Valves ·····-·······45• .......... 11/32" ................. oo15-.0035" 

Valve Guides: Pressed 1n block from above with top of 
guide 1 3/16" below top of block. Fin.ish ream guides 
to inside diameter of .312-.3125" Use Valve Stem 
Guide Remover and Replacer Tool J-2034. Replace 
worn guides if clearance greater than .0035". 

VaJve Springs: Install with closed coll end up. Replace 
springs if over 10% weaker than pressure listed. 

Spring Pressure Length 
Valve Open ................ 93-103 lbs ............................ 1 5/16" 
NOTE-Install valve spring retainer with flange 
engaging flat surface on lower coil and tongue on. 
inner diameter engaging groove in spring lock, 

Valve Lifters: Mushroom type. Remove from below 
with camshaft out of engine. For Carmha/i Rem-0val 
direclions, refer to Studebaker Shop Notes. 
Clearance-.0005-.00175". 
Replacement Lifters-Furnished Std. size and 
.0005", .001" Oversize. 

VALVE TIMING 
Tappet Clearance: .016" All Valves, Engine cold. 

NOTE-Self-locking tappet adjusting screws used. 
Tappet screw tension should be 25 in. lbs. minimum. 

Valve Timing: See Camshaft Setting above. 
Intake Valves-Open 15° BTDC. Close 49° ALDC. 
Exhaust Valves-Open 54° BLDC. Close 10° ATDC. 
Valve Timing Check-Set #1 intake valve to .020", 
Turning engine with #6 cylinder on com,pression 
stroke the inta~e valve should start to open when 
the mark "IN-OP 1-6" on front dampener 1ines up 
with pointer. 

LUBRICATION 
Lubrication Syste&: Pressure to crankshaft, connect

ing rod, and camshaft bearing~ and to valve lifters. 
Timing gears lubricated by oll by-passed by pump. 
Crankcase Capacity-5 qts. ("Add Oil" point on oil 
level indicator stick is 3 qt. level). 
Normal Oil Pressure-20-40 lbs. at 40 MPH. 
Oil Pressure Relief Valve-On lower right front cor
ner of engine. Opens at 40 lbs. Adjustable by insert
.Ing shims between outer end of spring and plug. 

Oil Pump: Helical gear type. Mounted externally on 
right hand side of crankcase. 
Oil Pump Removal & Installation-See "Oil Pump'· 
in Stud~baker Shop Notes. 

Oil Pressure Gauge: Stewart-Warner Bourden tube 
(not electric) type. 

Crankcase Ventilation: Filter element 1n oil filler cap 
(air intake) and in breather pipe on left rear of 
engine (air outlet). 
Servicing-Wash both filter elements in kerosene 
and re-oil at regular intervals. NOTE-filter in 
outlet pipe removed by taking out cotter pin. 

COOLING 
Cooling System: Positive circulation with water pump 

mounted on front of block with fan. 
Capaeity-10 quarts. 

Water Pump: Packless, sealed ball bearing type. 
See Water Pump Section for complete data, 
Removal-Slack off drive belt, take out capscrews 
1n the fan pulley hub & remove fan blades. Discon
nect hose connection, take out mounting screws 1n 
pump body flange, withdraw pump from engine. 

Belt Adjustment-See Generator Belt Adjusiment. 
Thermostat: Bishop & Babcock. In water outlet on 

cylinder head. 
Setting-Starts to open at 151-155°F. 

Temperature Gauge: Stewart-Warner electric type. 
Dash Unit-Studebaker No. 530051. 
Engine Unit-Studebaker No. 530127 (without 
adapter). 

CLUTCH 
Borg & Beck Model 8A7 with Borglite Driven Mem
ber. Single plate, dry disc type. NOTE-Clutch as
sembly marked by number 980 stamped. on cover. 
See Clutch Section for complete data. 

►CLUTCH CHATTER & RATTLE CORRECTION-See 
"Clutch Notes" in Stwlebaker Special Da1a. 
Facings-Moulded Metallic type, 2 required. I. D. 
5%". 0. D. 8". Thickness .125". 

►CAUTION-Special driven member usetl on cars with 
Overdrive. lde11ti/,- eacla t,-pe by liu.b damper sprin.g 
color as follows: Damper Spring Color. 
Cars with Conventional Trans ..... 2 Lavender, 2 Black 
Cars wltb overdrive Trans. ···········-···········4 Lavender 

Pedal Adjustment: Pedal free travel ½" to l". To 
adjust, unhook pull-back spring on outside of frame 
rail, loosen locknut at adjusting clevis and remove 
clevis pin at inner end of pedal shaft, turn clevis on 
rear end of pedal shaft-to-operating shaft rod for 
correct clearance, reassemble linkage. 
Hill-HoJder Note-Check setting whenever clutch 
pedal adjusted and. adjust Hill-holder to release 
just as clutch engages. 

Clutch Housing Removal: Remove distributor and oil 
level gauge adapter, remove starter and tie up ont 
of the way (not necessary to disconnect cables), 
remove front floor plate, take out upper clutch 
housing cap screws. Remove transmission (SEE 
TRANSMISSION). Disconnect clutch pedaJ rod at 
operating shaft,-to-release shaft sleeve, pull ope
rating shaft out and remove sleeve. Remove parking 
brake cable shield clip, unhook brake pedal pullback 
spring from cross-member, support engine weight 
on jaclt under rear end of oil pan (use block of 
wood on jack to prevent damage to pan), take out 
engine rear support bolts, remove lower support in
sulators. Remove cross-member (with clutch ope
rating shaft support bracket). Loosen exhaust pipe 
flange nuts at manifold, remove exhaust pipe sup
port bracket-to-clutch housing bolts, loosen clamp 
and swing bracket out of the way. Take out all 
clutch housing bolts, remove dowel bolts at right 
and left center, remove clutch housing. 

►Installation Caution-Align clutch housing to rear 
engine plate with two tapered drifts, then install 
the dowel bolts. Draw the dowel bolts in place by 
tightening the nuts-do not drive them in place. 

Clutch Removal: Remove clutch housing (above), re
move six screws evenly to relieve spring pressure, lift 
off clutch assembly and driven member. 

TRANSMISSION 
Warner Model AS1-T96 (Std.), AS24-T96 with RIO 
type Overdrive (Optl.), All helical gear type. Con
stant-mesh, synchro-mesh (Second & High), sliding 
gear (Low & Reverse). 
See Trarumission Section for complete dala. 
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T une-Up-lgnition 

MODEL IDENTIFICATION 
SERIAL NUMBER: Stamped on plate on left front 

door lock pillar post. 
South Bend Los An,reies 

1950 Numbers ................ 4398601 Up .............. 4839001 Up 
Body Symbol Letter-Used with model designation 
(and on body number plate) to indicate body type 
as follows: 0, 5-Pass. Coupe; F. 2-Door Sedan; 
Q, 3-Pass. Coupe; S, Convertible; W, 4-Door Sedan; 
Y, Land Cruiser. 

ENGINE NUMBER: Stamped on pad on upper front 
left corner of engine block. 
1950 Numbers--H-370001 Up. 

TUNE-UP 
COMPRESSION PRESSURE: 120 lbs. at 150 RPM. 

cranking speed for Std. '7.0-1 Head. 
VACUUM READING: Steady 18-20" idling at 8 MPH. 
FffilNG ORDER: 1-5-3-6-2-4. See dia~am. 
SPARK PLUG GAPS: .025" Limits .0225-.0275". 

Plue- Type-Champion Type J7. 14 mm. 
DISTRIBUTOR: Breaker Gal)-.022". 

Cam Angle-Test limits with .022" gaP-31-37•. 
See "Delco-Remr Cam Angle" in Electrical Equipment 
Section. 
Breaker Arm Spring Tension-17-21 ozs. 
Automatic & Vacuum Advance-S11e l{lnition. 
Condenser Capaeity-.18-.23 microfarad. 

IGNITION TIMING: 2° BTDC. 
Timing- Procedur~-Se" T,:nitinn Timin,:. 
Tim!ne- Mark-Vibration Dampener mark "IGN/" 
aligned with pointer on ~ear case cover. 

CARBURETION: 
Idle Setting (Stromberi:-}-Idle screw set for smooth 
idle. Turn screw out for •.-icher mixture. (Carter)-
1/?-1 % turns open. Tum screw out for richer mixture. 
Idle Speoo. (Standard Trans.)-8-10 MPH. at normal 
operating temperature. 
Idle Speed (Auto. Trans.)-500-550 RPM. with selec
tor lever in ''N". Adjust by turning idle adjusting 
screw switch in or out (switch replaces regular 
stopscrew}. 
Float Level <Stromberg)-Fuel level %" below top 
edge of float bowl with engine idling. 
<Carter)-7/16" from top of projection on bowl cover 
to top of soldered seam on free end or float with 
needle valve seated and cover assembly inverted. 
Accelerating- Pump (Strombere-}-Center hole (med. 
stroke) Nonna! all-season setting. Inner hole (min.) 
-Summer. Outer hole (max.>-Winter used for 
temperature extremes. 
(Carter)-No seasonal adjustment. 

Choke Settinit: Centered <at index). 
FneJ Pomp Pressure: 4-5 lbs. maximum. 
MANIFOLD HEAT CONTROL: Automatic thermo

static type operating in stainless steel bushings. 
Setting-To test coil tension. free outer end of coil 
from bracket on manifold. With valve closed. hooked 
end of coll should be approx. 90" from bracket at 
70"F. Replace coil if incorrect. 
NOTE-To overcome sticking, lubricate valve shaft 
with kerosene and soda solution or Bendix Carbu
retor Cleaner. If necessary. shaft diameter can be 
reduced for .005" clearance in bushings. 

VALVE TAPPET CLEARANCE: .016" All Valves, Cold. 
NOTE-Self-locking tappet screws used. 
Valve Timing Check-See Valve Timinc. 

STARTING: See Bauerr, Starler, Generator, Re,rulaaor. 

II• 

LICENSE 
L.IGHT 

COMMANDER & LAND CRUISER, MODEL 17 A 1950 STUDEBAK·ER 871 

See "Delco•Remr Cenur-Bearin« Breaker Pl11te Du
tributor" in Electrical Equipmenl Section. 
Breaker Gap-.022". 
Cam Angle-Test limits with .022" gaJ)-31-37". 
See "Delco-Remr Cam Angle" in Electrical Equipme.n,I 
Section. 
Breaker Ann Spring Tension-17-21 ozs. 
Rotation-Counter-clockwise viewed from above. 

Automatic Advance 
Degrees Dist.r. R.P.M. Degrees Eng. R.P.M. 

Start·-··-····-····-····· 400 2·-····-·····-·-····· 800 
11 -···-··········-·····1400 22 ......... ·-·····-·····2800 

Vacuum Spark Control: Delco-Remy No. 1116052 
linked directly to breaker plate. Provides additional 
advance at speeds above idling except when engine 
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Engine 

Parking, Tail, & Instrument Lamps by vibrating to 
limit current. 

Auxiliary Circuit Breaker (On Instrument Panel): 
20-ampere thermostatic type. Protects Body & Stop 
Lamps by vibrating to limit current. 
Convertible Top Circuit Breaker-30 ampere. 

ACCESSORY CIRCUIT BREAKER: One 15-ampere 
type used on cars with Climatlzer and Defroster. 

FUSES: Clock-3 ampere. In clock lead. 
Direction Signal-14 ampere. In Flasher lead. 
Overdrive-20 ampere. On Overdrive Relay. 
Glove Compt. Light-5 ampere. In lamp lead. 
Under Hood Light-5 ampere. In lamp lead. 
Fog Lights-20 ampere. On Fog Light Switch. 

HORNS: Sparton or Delco-Remy #1999656 (High 
Note), #1999655 (Low Note). Twin Airtone type 
horns operated by relay. Horn Current-12-15 amps 

Horn Relay: Delco-Remy #1116775. 
Contacts Close-2.75-4.0 volts. 
Contact Ga.p--.025". Air Gap .015'' (contacts closed). 

ENGINE 
OIL PAN RE:l\'IOVAL: Sec Studebaker Special llata. 
►Not necessary to remove engine for pan removal. 
►REPLACEMENT ENGINE CAUTION (for Automatic 

Transmission Cal's) : See Stu,lcbaker Au,tomatic Trans• 
mission i,i Tra11smi.~sion Section. 

ENGINE SPECIFICATIONS: Six cylinder, "L" Head. 
Bore-3 5/16". Stroke--4 3/4". 
Displacemcnt-245.6 cu. ins. Rated H.P.-26.33. 
Developed Horsepower-102 at 3200 RPM. 
Compression Ratio-7.0-1 Std. 
Compression & Vacuum Reading--See Tune-Up data. 

CYLINDER HEAD & TIGHTENING TORQUES: See 
Studebaker Special Data. 

PISTONS: Lynite aluminum alloy, Cam-ground, T
slot, bearing-metal plated type. Length 33/4". 
Original Bore & Pistons: See Studebaker Specfol Data. 
Weight-14.4 ozs. (stripped). 
Clearance-Selective Fit (see Fitting Pistons). 
Removal-Pistons and rods removed :from above. 
NOTE-Car manufacturer recommends that cylin
ders out-of-round or tapered more than .002" be re
conditioned. 

Fitting New .Pistons: Insert .002" feeler, 1" wide, be
tween piston and cylinder wall on camshaft side 
(piston pin parallel to camshaft, slot away from 
camshaft). Pull required to withdraw feeler should 
be 14-19 lbs. 

Replacement Pistons: See Studebaker Special l>ata. 
Installing Pistons: T-slot away from camshaft. 
PISTON RINGS: Two compression, one oil control 

ring per piston, all above pin. Oil drain holes pro
vided in oil ring groove. 

Ring Width End Gap Side Clearance 
Comp. (#1,2) ·····-·····3/32" ..... 009-.014" ......... 0015-.002" 
Oil Contr. (#3) ···-···-·3/16" ..... 009-.014" ... _ .... 0015-.002" 

Installing Rings: Beveled side of compression rings 
(Sealed Power) up. 

. Replacement Rings: Sets furnished Std. size and .020", 
.030", .040" Oversize. Single rings Std. size and .0lCl'', 
. 020", .030" .. 040'' Oversize. 

PISTON PIN: Diameter .8741-.8745". Length 23/a'' . .Pin 
is locked in rod by tapered pin and locknut. 
Pin Fit in Piston-.0001-.0003" clearance or light 
finger push fit at room temperature (70•F.). 

Pin Removal & Installation: See Studebaker Special 
Da1a. 

Replacement Pins: Std. & .0025", .005" Oversize. Use 
Hone .PH-I ·to obtai.n proper piston pin fit. 

COMMANDER & LAND CRUISER, MODEL 17 A 1950 STUDEBAKER 873 

NOTE-Replacement pistons fitted with pins. 
CONNECTING ROD: Length 7 15/16''. Weight33.3 ozs. 

Crankpin Journal Diameter-2.18675-2.18775". 
Lower Bearing-Interchangeable steel-baclted, 
micro-babbitt lined typ.e. No shims. 
Clearance-.0005-.002". Sideplay-.005- .009''. 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file rods or caps. 
NOTE-Make certain that small tongue on bearing 
shells engage grooves. Palnuts used on bolt nuts. 

Replacement Bearings: Bearings furnished Std. size, 
and .001", .005" .. 010", .020" Undersize. 

Installing .Rods: Lower bearings "offset". Install rods 
with narrow portion of bearing toward front of en
gine (#1, 3, 5), toward rear <#2, 4, 6). Numbers on 
rods and bearing caps must be together and in
stalled in same numbered cylinder with number 
and oil hole in lower end of rod toward camshaft. 

CRANKSHAFT: 4 bearing, 5 integral counterweights. 
Vibration dampener mounted on forward end. 
Vibration Dampener-See Strulebaker Specfol Dala. 
Journal Diameters-2.8745-2.8750". 

Bearings-Removable steel backed, babbitt-lined 
type. No shims. 
Clearance-.0006-.0027". 
Rear Bearing Oil Seals-Consist of rubber ring, on 
crankshaft; two rubber seal strips in grooves on top 
of bearing cap; and two specially treated wood strips 
in grooves on sides of bearing cap. 

►CAUTION-Install new tvnod oil seals (above) each 
tim.e rear main bearing cap removed artd re•installed. 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file bearing caps. 

Replacement Bearings: Furnished as sets or single 
bearings in Stet Size and .00111, .010", .020", .030" U.S. 

End Thrust: Taken by thrust plate assembled be
tween front main bearing and crankshaft gear. 
Controlled by shims between thrust plate and main. 
bearing journal. Adjust by changing shims fur
nished .003", .005", .007" thick. 
Endplay-.003-.006". 

CAMSHAFT: Four bearing. Helical gear drive. 
Journal Diameters-#!, 1.9975-1.9980"; #2, 1.9662--
1.9670"; # 3, 1.9357-1.9365"; #4, 1.1232-1.1240". 
Bearings-Split steel-backed, babbitted bushings. 
NOTE-Oil hol.e in bushings must be aligned with 
oil holes in engine block. 
Clearance-.0007-.0022" ( #1), .0010-.0027" (others). 

Camshaft Removal: See "Camshafe & Bearings" in 
Studebaker Special Da1a. 

End Thl'llst: Taken by thrust plate assembled on 
front face of engine behind camshaft gear (spacer 
assembled back of gear hubJ. 
Endplay-.003-.006". Tighten capscrews alternately 
a few turns at a time to prevent distortion of plate. 

Timing Gears: Crankshaft gear Cast Iron. Camshaft 
gear Celeron with steel hub. Backlash-.001-.003". 
Replacement Gears-Camshaft gear furnished in 
two sizes; Standard (marked "S"), High Limit 
(marked "H"). Crankshaft gear Std. size only. 
Timing- Gear Removal & Installation-See "Timing 
Gears" in Stmlebaker Special Data . 

Camshaft Setting: Mesh marked tooth of camsha.ft 
gear between two marked teeth on crankshaft gear. 

VALVES: Ilead Diameter Stem Diameter Length 
Intake .............. 1 15/32" ................ ll/32'' ... - ....... 5 7 /32" 
Exhaust .......... 1 9/32" ................ ll/32"···-·······5 7/32" 

Seat Angle Lift Stem Clearance 
All Valves .............. 45° .............. 11/32" ............. 0015-.0035" 

Valve Guides: Pressed in block from above with upper 

end 1 5/32" below upper edge of valve seat and 
stepped end down. Ream guides to inside diameter 
of .3425-.3445". Replace worn guides when clearance 
exceeds .0035". 

Valve Springs: Install with closed-coll end up. Re
place springs if more than 10% weaker than test 
pressure listed. 

Spring Pressure Length 
Valve Open .................. 125-145 lbs ......................... 1 3/ 4" 
NOTE-Dampeners used on top of all springs, 

Valve Lifters: Mushroom type. Remove from below 
with camshaft out of engine. For camshaft removal 
directio11s, see Studebaker Special Data. 
Valve Lifter Tension Spring-See "Valve Sy.stem" in 
Studebaker Special Data. 

►Valve Chamber Baffles'--See "Valve System" in Stucle• 
balwr Special Data. 
Diameter-.624". Clearance-.0005-.00175". 
Replacement Lifters-Std. & .0005", .001" 0. S. 

VALVE TIMING 
Tappet Clearance: .016" All Valves, Engine Cold. 

NOTE-Self-locking tappet adjusting screws used, 
Tappet screw tension should be 25 in. lbs.minimum. 

Valve Timing: See Camshaft Setting above. 
Intake Valves-Open 15° BTDC. Close 49° ALDC. 
Exhaust Valves-Open 54:0 BLDC. Close 10• ATDC. 
Valve Timing Check-Set #1 intake valve to .020". 
Turning engine with #6 cylinder on compression 
stroke the intake valve should start to open when 
the mark "IN-OP 1-6" on front dampener lines up 
with pointer. 

LUBRICATION 
Engine Oiling System: Pressure to crankshaft, con

necting rod, and camshaft bearings, and to valve 
lifters. Timing gears lubricated by oil by-passed by 
pump. Oil pump mounted externally on right side, 
Crankcase Capacity-6 quarts. 
Normal Oil Pressure-20-40 lbs. at 40 MPH. 
Oil Pressure Regulator-On lower right front cor
ner of engine. Opens at 40 lbs. Adjustable by insert
ing shims between outer end of spring and plug. 

Oil Pan Removal: See Siutlebalwr Special Data. 
on Pump: Helical gear type mounted externally on 

right side of engine. 
Oil Pump Removal & lnstallation--See "Oil Pump" 
;,. Studebaker Special Data. 

Oil Pressure Gauge: Stewart-Warner Bourden Tube 
(not electric) type. 

Crankcase Ventilation: Filter element in oil filler cap 
(air intake) and in breather pipe on left rear of 
engine ( air outlet). . 
Servicing-Wash both filter elements in kerosene 
and re-oil at regular intervals. NOTE-Filter in 
outlet pipe removed. by taking out cotter pin. 

COOLING 
Cooling System: Positive circulation with water pump 

mounted on front of block wlth fan . 
Capacity-13.5 qt.s. (15 qt.s. with Cllmatizer). 

Water Pump: Packless type. No lubrication required. 
See 117 ater Pump Section for complete delta. 
Removal-Slack o·l! drive belt, take out capscrews 
in fan pulley hub and remove blades. Disconnect 
hose connection, take out mounting screws in pump. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: Fulton or Bishop & Babcock. In water 
outlet on cylinder head. 
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T une-Up-lgnition 

MODEL IDENTIFICATION 
SERIAL NUMBER: Stamped on plate on left front 

door lock pillar post. 
South Bend Los Angeles 

1951 Numbers ................ 8,110,001 Up ............ 8,800,001 Up 
Model Symbol & Body Number Plate-Located on 
engine side of dash. Model designations as follows: 
(C) 5 Pass. Coupe, (Fl Sedan 2-Door, (Q) 3 Pass. 
Coupe, (S) Conv., (W) Sedan 4-Door, CY) Land 
Cruiser. 

ENGINE NUMBER: Stamped on boss at the top side, 
rear end of cylinder block, next to distributor. 
1951 Numbers-VlOl Up. 

TUNE-UP 
COMPRESSION PRESSURE: 120 to 140 lbs., at 150 

RPM. (normal cranking speed). Not more than 10 
lbs. variation between cylinders. 

VACUUM READING: Steady 18-20" idling at 8 MPH. 
FmlNG ORDER: 1-8-4-3-6-5-7-2. See Diagram. 
SPARK PLUG GAPS: .0325"-.0375". 

Plug Type-ChamDion Type H-8. 14 mm. 
DISTRIBUTOR: Breaker Gap-.013-.018". 

Cam Angle-22-29•. Test limits with .016" gap 24-30•. 
See "Delco-Remy Cam Angle" in Electrical Equipment 
Section. 
Breaker Arm Spring Tension-17 to 21 ozs. 
Automatic & Vacuum Advance-See Ignition Timing. 
Condenser Capacity-.18-.23 microfarad. 

IGNITION TIMING: S• BTDC. 
Timing Procedure--See Ignition Timing, 
Timing Marks-Vibration Dampener mark "IGN /" 
aligned with pointer on gear case cover. 

CARBURETION: 
Idle Setting-Initial setting 1 % turns open, final 
setting midway between missing & rolling points. 
Adjust both screws alike, turn screws in for leaner 
mixture. . 

-Idle Speed (Std. Trans.)-550-600 RPM. Equivalent 
to 8 to 10 MPH. . 
Idle Speed (Auto. Trans.)-500-550 RPM., with 
selector lever in "N" position. Adjust by turning idle 
adjusting screw switch in or out (switch replaces 
regular stopscrew). 
Float Setting-Use KI\1[0 No. T-24971, Float Gauge. 
Hold air horn in inverted position and place float 
gauge on gasket. Tops of float should be 5/64" 
ABOVE tops of vertical guides. This will give the 
approximate fuel level. 
Fuel Level-21/32" below top surface of float cham
ber (without gasket) at 5 lbs. pressure. 
Accelerating Pump-Normal setting, inner hole 
(nearest throttle shaft). For more fuel install rod 
in outer hole. 

Choke Setting (Code 6-107 & 6-111): Centered on 
index. 

Choke Setting (Code 6-107A): 2 points lean. 
FUEL PUMP PRESSURE: 4-4% lbs. 
MANIFOLD HEAT CONTROL: Automatic thermo

static type. Blocker type valve located in right bank 
exhaust pipe (diverts exhaust gas from right bank 
through hot spot to left side of engine when closed). 
Setting-To test coil spring tension, free outer end 
of coil spring from bracket on manifold. With valve 
closed, hooked end of coil should be approx. 90• 
from bracket at 70°F. Replace coil if incorrect. 

►NOTE-To overcome sticking, lubricate valve shaft 
with kerosene and soda solution or Bendix Carbu-, 
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"' IC 

IGNITION SW. 

CLOCK 6 
CLOCK LIGHT 

CIGAR LIGHTER 
CIGAR LIGHTER 

PILI.ARI LIGHT 
SW. I GLOVE 80)( LIGHT 

RED 

~---------------

COIL: Delco-Remy No, 1115380. Mounted horizontally 
on fire wall. 

CONDENSER: Delco-Remy Part No. 1869704. 
Capacity-.18- .23 microfarad. 

DISTRIBUTOR: Delco-Remy No. 1110822. Automatic 
·and vacuum advance type with new "center bear
ing" breaker. plate. 

►Breaker Plate Bearing Assembly-Plate rotates on 
3 bakelite buttons on support plate with spring ten
sion adjustment (shim washers) on underside of 
support plate. Pull required to move plate should be 
8 ozs. min., 16 ozs. max., with breaker plate assembly 
out of housing. 

►NOTE-See "Delco-Remy Center-Bearing Breaker Pla1e 
Distributor" in Electrical Equipment Section. 

GENERA row· 
JUNGTIO 

BLOCK m, 



Electrica I-Engine 

MISC. ELECTRICAL 
CIRCUIT BREAKERS: Lighting (On Light Switch). 

Studebaker No. 522014. 30 ampere thermostatic type. 
Protects head lamps, _parking, tail, and instrument 
panel lamps by vibratmg to limit current. 
Auxiliary Circuit Breaker (On Instrument Panel). 
20 ampere thermostatic type. Protects body and stop 
lamps by vibrating to limit current. 
Convertible 'l'op Circuit Breaker-30 ampere. 

ACCESSORY CIRCUIT BREAKER: One 15 a.mp. type 
used on ca.rs with Climatizer and Defroster. 

FUSES: Clock-3 ampere. In clock lead. 
Directional Signal-14 ampere. In Flasher lead. 
Overdrlve-20 ampere. On overdrive relay. 
Glove Compartment Light-5 ampere. In lamp lead. 
Under Hood Light-5 ampere. In lamp lead. 
Fog Lights-20 ampere. On fog light switch. 

HORNS: Sparton or Delco-Remy No. 1999655 (Low 
Note), 1999656 (High Note). Airtone twin horns with 
relay. 
Canadian Cars-Auto-Lite HW-4035A (Low Note), 
HW-4036A (High Note). 
Hom Current-12'-15 amperes each. 

Horn Relay: Delco-Remy No. 1116775. 
Contacts Close-2.75-4.0 volts. 
Contact Gap-.025". Air Gap .015" (contacts closed). 

ENGINE 
ENGINE SPECIFICATIONS: OWn make 8 cylinder "V" 

type valve-in-head. 
Bore-33/s". Stroke-3¼". 
Djsplacement-232.6 cu. in. Rated HP-36.4. 
Developed Horsepower-120 at 4000 RPM. 
Compression Ra.tio-7.0-1 (Std.). 7.5-1 (Optional). 
Compression & Vacuum Reading- See Tunc•Up data. 

OIL PAN REMOVAL: See "Oil Pan Removal" in Stude• 
baker Special Data. 

►Not necessary to rento1Je engine /or oil pan remov<1l. 
►REPLACEMENT ENGINE CAUTION (For Automatic 

Transmission Cars) : See "Replacement Engine" in 
Studebaker Special Data. 

ORIGINAL BORE AND PISTONS: See "Original Hore 
& Pi,tons" in Studebaker Special Oata. 

TIGHTENING TORQUES: See Studebaker Special Data. 
ORINDER HEAD INSTALLATION: See Studebaker 

Special Data. 
►Head Internbangeability-Same cylinder head and 

head gasket used for right and left cylinder banks. 
PISTONS: Lynite alumlnum alloy. Cam ground, tin 

plated. full skirt "T'' slot. 
Weigbt-13.66 ozs. 
Clearance-Selective fit (see Fitting Pistons). 
Removal-Pistons and rods removed from above. 
NOTE-Car manufacturer recommends that cylin
ders out of round or tapered more than .002" be 
reconditioned. 

Fitting New Pistons: Insert .002'' feeler gauge, 1" wide, 
between piston and cylinder wall on right side 
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(piston T-slot toward left side of engine). Pull re
quired to withdraw feeler should be 11-16 lbs. 

Replacement Pistons: See Studebalrnr Special Data. 
Installing Pistons: Install piston on rod with slot on 

same side as nut on piston pin clampscrew (away 
from oil squirt hole in rod). Install piston in cylin
der with slot toward left side of engine (all pistons). 
See Connecting Rod Installation. 

PISTON RINGS: Two compression, one oil control 
rings per piston, all above pin. Oil drain holes pro
vided in oil ring groove. 
Ring Width End Gap Side Clearance 
Comp. (#1, 2) ........ 5/64" ....... 008-.016" ........... 0015-.002" 
Oil Contr. (#3) _ .... 3/16" ....... 008-.016" ........... 0015-.002" 

Installing Rings: Beveled side of compression rings 
(Sealed Power) up. Expander used with oil ring. 

Replacement Rings: Sets furnished; Std, .020", .030", 
.040", Oversize. Single rings also furnisned in same 
sizes. 

PISTON PIN: Diameter .8741-.8745". Pin is locked In 
rod with tapered pin and lock nut. 
Pin Fit in Piston-.0001-.0003" clearance or light 
finger push fit at room temperature (70•F.). 
Pin Removal and Installation: See Studebaker Special 
Data. 

Replacement Pins: Std., .0025" & .005" Oversize. Use 
Hone PH-1 to obtain proper piston pin fit. 
NOTE-Replacement pistons fitted with pins. 

CONNECTING ROD: Length 6%". Weight-23.71 ozs. 
Crankpin .Jou'mal Diameter-1.99925-2.00025". 
Lower Bea.ring-Interchangeable steel-backed, 
micro-babbitt lined type.No shims. 
Clearance-.00005-.00215". Sideplay-.007- .012". 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file rods or caps. 
NOTE-Make certain that small tongue on bearing 
shells engage grooves. Palnut used on bolt nuts. 

Replacement Bearings: Bearings furnished; Std., 
.001", .005", .010", .020'' Undersize. 

Installing Rods: Number on rod and bearing cap must 
be on same side and rod installed in same numbered 
cylinder with nos. down toward oil pan (toward 
right on right bank rods, toward left on left bank 
rods) and oil squirt hole on all rods toward right of 
engine. Rods are offset with widest half of bearing 
toward rear (right bank), toward front (left bank). 

►New (Unmarked) Rod Note-Check right and left 
bank rods by holding rod up (piston pin end up, 
oil squirt hole toward you}. Left bank rod offset 
(widest half of bearing) will be toward right, right 
bank rod offset will be toward left. Mark rods by 
stamping number on rod and cap on oil squirt hole 
side (right bank rod), opposite side (left bank rod). 
CAUT1ON-Bearing cap must be a.uembled on rod witli 
groot>e in cap and rod on same side. 

CRANKSHAFT: 4 bearing, 5 integral counterweights. 
Vibration dampener mounted on forward end. 
Vibration Dampener-See Studebaker Spec.ial Data. 
.Journal Diameters-2.4995-2.5000". 

Bearings-Removable steel backed babbitt llned type. 
No shims. 
Olearance-.0006- .0027". 
Rear Bearing Oil Seals-Three seals are used. Cork 
between the cap and the block, Neoprene between 

the cap face and the block and the "Brummer" 
type seal used around the crankshaft journal. 
See "near Main Dearing Oil Seal" in Stmlebaker Special 
Data. 

Bearing Adjustment: None (no shims). Replace bear
ings, do not file caps. 

Repla.cement Bearings: Furnished as sets or single 
bearings in Std. Size and .001", .010", .020", .030'' 
Undersize. 

End Thrust: Taken by thrust plate assembled between 
front main bearing and crankshaft gear. Controlled 
by shims between thrust plate and face of main 
bearing journal. 
End Play-.003-.006". 

OAI\ISHAFT: Five bearing. Helical Drive gear. 
►CAMSHAFT REPLACEMEN1' CAUTION-Revised type 

valve lifters must be installed when camshaft is 
replaced due to cam lobe wear. See Valve Lifters 
following. 
Journal Diameters-#! 1.86974-1.87075"; #2, 
1.85375;~.85475"; #3, 1.8387~,-1.83975"; #4, l.82275-
1.82375 , #5, 1.24475-1.24575 . 
Bearings-Split steel-backed, babbitted bushings. 

►NOTE--Oil hole in bushings must be alignetl roil/1 oil 
holes in block. 
Clearanc~.00075" to .00225" (#1), 0.001" to .00275" 
(all others). 

Cam Shaft Remova.l: See "Cam Shaft & Bearings'' in 
Studebaker Special Data. 

End Thrust: Taken by a thrust plate located between 
the front camshaft bearing and the camshaft gear. 
Endplay-.005" to .007". See "Camshaft & Bearings" in 
Studebaker Special Date,. 

Timing Gears: Crankshaft gear, cast-iron. Camshaft 
gear, Celeron with steel hub. Backlash-.001-.003". 
Replacement Gears-Camshaft gear furnished in 
two sizes: Standard (marked "S"), High-Limit 
(marked "H"). Crankshaft gear Std. size only. 
Timing Gear Removal and Installation--See "Tim• 
ing Gears" in Studebaker Special Data. 

Camshaft Setting: Mesh marked tooth of camshaft 
gear between two marked teeth on crankshaft gear. 
Note--Tliis is the position for #6 cylinder to fire. 

VALVES: Read Diam. St.em Diam. Length 
Intake ·····-·······1 13/32" .......... - .... 11/32" .. •·-·····-·· ............ . 
Exhaust .......... 1 9/32" ·····-·····-··11/32" ................... - ..... .. 

Seat Angle Lift Stem Clea.ranee 
All Valves ·····-·45• .................. 23/64" ............... 0015-.0035" 
NOTE-Rubber seal .rings installed on all valve 
stems (seated 1n groove on valve stem within spring 
retainer). 
Valve Stem Seal Insta.llation--See vnlve 1pri11g in
stallation d11ta under "JI alvo System" in Studebaker 
Special Data. 

Valve Guides: Pressed in head from underside.. 
Guide Removal & Insta.llation--See "Valve System" 
in Studebaker Special Data. 

Valve Springs: Pressure should be 130 lbs. ± 6 lbs. 
compressed to 13/4" (valve open position). 
NOTE-Dampers used on bottom of all springs . 
Spring Removal & lnstallation--See "Pall)(! System" 
in Studebaker Special Data. 

Rocker Arms: Arms are pressure-lubricated from 
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Mechanical 

Linkage Adjustment-CAUTION-Two types of 
Linkage used. Adustments are different. Sec "S1ude
balHJr Automatic Transmission" in Tra11smissio11 Sec lion. 

Removal: See "Studebaker Au.tomolic Tronamiuion" in 
Tra,aamission Section. 

UNIVERSALS 
Spicer Model 1268-lllX (Front & Rear), 1261-102X 
(Intermediate). Needle type bearing. Three used 
with intermediate universal at propeller shaft sup
port bearing on crossmember (see Propeller Shaft). 
See Universals Section for complete data. 

Propeller Shaft and Support Bearing: Two shafts 
used. Front shaft with intermediate universal yoke. 
Rear shaft with slip-joint on forward end at inter
mediate universal. 
Propeller Shaft & Support Bearing Removal & 
Servicing-See Studebaker Special Data. 

REAR AXLE 
Spicer Salsbury Model 41-2. Seml-fioatlng, Hypoid 
Gear type with Hotchkiss drive. 
See Rear Axle Section for complete data. 
Ratio-4.09-1 Std., 4.55-1 Optional. {Std. with Over
drive). 
Ratio with Automatic Transmission-3.54-1. 
NOTE-Rear Axle Ratio stamped on plate attached 
to axle by cover capscrew and also on ge·ars. 
Backlash-.003-.006". Shim adjustment. • 

Removal: Remove hub caps, take out cotter pin from 
axle shaft nut, loosen rear wheel nuts. Place car on 
stands on frame just ahead of rear springs. Remove 
wheels, hubs and drums. Disconnect hand brake 
cable. Take out backing plate bolts from backing 
plate, free hydraulic brake lines from axle housing 
clips (do not disconnect brake lines). Backing plates 
and shims can then be wired to frame (do not dis
connect brake lines from wheel cylinders). Discon
nect rear universal (wire caps or use clamps to 
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prevent losing rollers). Remove rear spring "U" 
bolts, disconnect lower shock absorber links, remove 
rear axle assembly from car. 
Axle Shaft Removal-Remove wheel, remove wheel 
hub (use puller J-596-A). Take out backing plate 
retaining bolts, remove outer oil seal. Pull backing 
plate out over end of axle shaft and wlre plate to 
frame (CAUTION-do not lose acljusting shim& located 
between backing plate and axle housing flange). Pull 
axle shaft assembly (Puller HM-931). 

Wheel Bearing Adjustment: Use dial indicator to 
check axle shaft end-play. Adjust by removing 
backing plate (see Axle Shaft Removal above), and 
adding or removing shims located between backing 
plate and axle housing flange (shims .003", .005", 
. 010", .030'' thick). 
Endplay-.001-.005". 

SHOCK ABSORBERS 
Houde & Monro~Direct acting, hydraulic type. 
Front----Studebaker No. 527924. 
Rear-Studebaker No. 530766. 

FRONT SUSPENSION 
Independent type with coil springs and Direct Act
ing shock absorbers located within the springs. 
See Front Suspension Section for complete data. 
Kingpin Inclination-5¼ 0 crosswise. 
Caster-Neg. 1° to Neg. 2½ •. Not more than ¾ • vari
ation between wheels. Eccentri.c pin adjustment. 
Camber-0° to Pos. 1° with ½ 0 more camber favored 
on driver's side. Eccentric pin adjustment. 
Toe-out on Turns--Inner wheel turned 23½ 0 ±1°, 
outer wheel 20°. 
Toe-ln-1/16" to 1/8". Adjust right hand tie rod 
only for toe-in after left hand tie rod has been ad-

justed for straight-ahead position (with steering 
wheel centered) and center auxiliary tie rod has 
been adjusted so the steering gear arm and aux
ilial}' steering arm parallel. RBD Car Note-Make 
toe-in adjustments on left hand tie rod. 

STEERING GEAR 
Ross Model T-14 Cam-and-Twin Lever type. 
See Steering Gear Section for complete data. 

BRAKES 
Service: Lockheed (Wagner Electric) Hydraulic, Self . 

centering, Self-adjusting type. 
See Brake Section for complete data. 
Drums-Composite type. Dia.meter 11". 
Clearance-If adjustment required, see "Lockheed 
(Wagner) Hydraulic Self-Adjusting Brake," in Brake 
Section. 
Lining-Molded type (all shoes). Width 2". Thick
ness 3/16". Length, (Front wheels) 22¼", (Rear 
wheels) 18½". 
Braking Power-57% Front, 43% Rear. 

Hand Brake: See Service Brake data above. 
Hill-Holder: Std. on std. Trans. Cars. See Brake Section 

for complete d(lta. 
AdjU5tment-See Studebaker Special Data. 

Anti-Creep (for Automatic Transmission Cars)-Sce 
Brake Section for complete datfJ• 

MISC. MECHANICAL 
CONVERTIBLE TOP CONTROL: Electric type with 

motor mounted on left hand lift assembly (right 
hand lift driven through nexible drive). 
Sec Miscellaneous Section for complete data. 



Front {Timing Cover) Oil Seal-Braided asbestos 
type impregnated with graphite and oil. Seal is In
stalled in recess in inner face of timing chain cover 
and retained by steel retainer. To remove seal, pry 
out retainer and seal assembly. 
CAUTION-Always use new steel retainer when In
stalling new seal. 

►Production Change (Starting CJ-2A Eng. No. 62054, 
4-63 Eng. No.11080, All 2-WD & 4-WD Jeep Trucks) 
New timing case cover (double baffle and spring 
loaded leather seal) and new crankshaft pulley 
(with polished surface for seal contact) used. This 
new cover and pulley can be installed as an assem
bly on earlier engines (either chain or gear drive). 

FLYWHEEL 
Flywheel-Mounted on crankshaft flange by two 

special dowel bolts and !o.ur special head bolts. 
Whenever flywheel removed, make certain that ar
row on flywheel center lines up wlth arrow on 
crankshaft fiange when re-installed (to insure cor
rect position of ti.ming marks), tighten bolt nuts 
Witb a torque indicating wrench to 36-40 ft.lbs. and 
check flywheel run-out when installed. Run-out 
must not exceed .008". 
New Flywheel or Crankshaft Installation-Taper 
dowel bolts should be replaced with new special 
snug fitting bolts supplied to eliminate necessity of 
reaming the special tapered holes. Assemble new 
parts as follows: Install flywheel on crankshaft 
(lining up arrows on both parts) using the four 
straight bolts previously used, tighten these bolts 
securely. Drill out tapered bolt holes with a 35/64" 
drill, ream these holes with a 9/16" (.5625") .straight 
reamer, Install special bolts, Part No. 116295 (with 
No. 52330 Lockwasher and No. 52804 Nut), 1n these 
holes and discard the tapered dowel bolts used pre
viously. Tighten bolts to 36-40 ftlbs. and check fly
wheel run-out (.008" max.). 

CONNECTING ROD & BEARINGS 
PALNUT INSTALLATION: Always use new Palnuts 

(discard nut after removal). After regular nut cor
rectly tightened, install palnut with flat side down 
toward nut, tighten finger tight, and one-half turn 
additional. 

►1949 SELF-LOCKING NU..T CAUTION-Special "Hug
lock" self-locking nut used on some 1949 cars in
stead of regular nut & Palnut. This nut discontinued 
on later cars to avoid possibility of stripping bolt 
threads when nut removed. 

CAMSHAFT & BEARINGS 
ALL MODELS 

CAMSHAFT SERVICING: Removal-Drain radiator 
and cylinder block, remove radlator and grille, cyl
inder h_ead, manlfold, valves, and valve springs. Re
move oil pump, fuel pump, on pan, crankshaft pul
ley (use puller), fan and governor drive belts, and 
tan assembly. Remove nuts on front engine support 
rubber insulators (Jeep only). Remove timing 
gear cover, remove camshaft gear and thrust plate, 
block up all valve lifters (can be tied up with string 
to mamfold studs). On Jeep only, place jack under 
crankcase (use block of wood on jack to avoid 
damage to oil pan), raise front end of engine to 
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provide clearance for camshaft. Remove camshaft 
through front of engine. 
Gear Puller Tool-Use Puller Tool No. W-172 to re
move gear on engines equipped with timing gee.rs. 

Ciumhaft Front Bearing-Consists of a steel
baeked, babbitt-lined bushing which takes thrust. 
When Installing this bushing, make certain oil hol~ 
lines up with drilled oil hole in crankcase, stake 
bearing in place to prevent turning ln service. 

Camshaft Thrust Plunger (On Engines ,vith Tim
ing Chain)-Plunger and spring should be installed 
in camshaft hub with round end out. Stationary pin 
on timing chain cover must be perpendicular so as 
to bear on spring-loaded plunger. 
IllBTALLATION CAUTION-Make certain that 
thrust washer installed In back of camshaft sprock
et. Coat end of thrust pin on tilll1ng chain cover 
with cup grease when in.stalling cover. 

Camshaft Thmst Plate (On Engines with Timing 
Gears)-Thrust plate assembled behind gear with 
a spacer assembled behind plate. If required, a thin 
shim can be installed behind spacer if too little 
clearance, or spacer can be dressed to provide 
greater clearance. 

OIL PUMP 
1937-42 MODELS 
UNIVERSAL JEEP 

BEFORE ENG. NO. 44417 
PLANETARY GEAR TYPE OIL PUMP SJl:RVICING: 

Pump mounted externally on left hand side of 
crankcase. 

Pump Removal-Remove nuts and lockwashers on 
three mounting studs, slide pump off studs. To dis
assemble pump, remove one screw in pump cover, 
lltt off cover, remove idler gear and rotor disc. To 
remove rotor shaft assembly. file off ena of pin in 
drive gear hub, drive pin through shatt, using a. 
small drift, remove gear, withdraw rotor shaft a."-
sembly from housing. , 

Pump Servicing & Assembly-Pump shaft clear
ance in housing is .001-.003" (new>, .005" (service 
Limit). Idler gear clearance on shaft is .002-.004" 
(new), .006" (service limit). When assembling pump, 
make certain that gasket installed on shaft within 
pump housing and that disc in place in shaft as
sembly. Use ne,v body a.nd cover gasket.s. Make cer
tain that driving gear pin is securely installed to 
prevent loosening in service. 
CAUTION-Prime pump by filling with engine oll 
through plug hole in cover before Installing pump 
on engine. 

Pninp lllstallatfon-Turn flywheel to #1 piston 
tiring position with flywheel mark ''IGN" centered 
in inspection hole In right front face of flywheel 
housing below starter. Turn distributor shaft to #1 
firing position with distr:lbutor rotor finger opposite 
#1 terminal in distributor cap. Hold oil pump in 
same relative position as when installed on engine, 
turn pump shaft until tongue offset ls upward 
(widest part of shaft down) and Une up gear retain
ing pin with right hand side of slot 1n pump body. 
Slide pump into place on mounting studs, recheck 
rotor position. NOTE-I! distributor rotor not at #1 
terminal with pump installed, remove pump, turn 
shaft as required, and re-install. • 

1946-50 MODELS 
UNIVERSAL JEEP 

AFTER ENG. NO. 44417 

ROTOR TYPE OIL PUMP SERVICING: Pump mount
ed externally on lert hand 111de of crankcB.!le. 

Pump Removn.1-Remove mounting screws In 
pump body flange, slide pump assembly out. To dls
a.saemble pump, remove cover screws and lockwash
ers, U!t off cover, remove pump outer rotor. To re
move shaft and rotor assembly, !lle off end of pin 
In drive gear hub, drive pin through shaft using a 
small drift. remove gea:r, withdraw shaft and rotor 
from housing. To remove oll regulator. remove hex
agonal-headed plug on side of housing,. withdraw 
regulator spring and plunger. CAUTION-Do not 
lose adjusting shims located wlthin plug nbove 
spring. 

Pomp Servtelnir & Assembly-Replace rotors l.f 
clearance between inner and outer rotor excessive, 
or if rotor clearance in housing excessive. Replace 
cover if rotor bearing surface ls worn or scratched. 
Use new body and cover gaskets. Make certain that 
driving gear pln ts gecurely installed. 

Pump Installation-See Installation directions 
for previous type planetary gear oll pump (above). 

OILING SYSTEM 
6 CYLINDER MODELS 

EXCESSIVE OIL CONSTJMPTI()N CORRECTION: To 
correct complaints of excessive oll consumption. 
when not due to external leakage, excessive bearing 
clearance. or cracked vacuum pump diaphragm, 
check and correct following n,olnts: 
1-0n engines before Eng. No. 18121, plug holes tn 
valve compartment floor usin!? special synthetic 
rubber plugs (furnished in Kit No. 649319) exactly 
as directed below (CAUTION-all holes must not 
be plugged). Beginnin~ Eng. No. 18121, number and 
location of these holes was changed and plugs 
should not be installed on these later engines. 
~If piston clearance not In excess of .005". remove 
glaze from cylinder walls with a hone and install 
set of new Service Type piston rings. 
3-If piston clearance in excess of .005", install new 
pistons. Flt pistons to new clearance as specif1ed on 
car model page. 

►CAUTION-Coat pistons and rings with encine oil 
before installation, break englne in at 40 MPH. 
maximum for 300 mlles. • 

Installation of Valve. Comnartment Plu~s (Endnes 
before No. 18121): Use Kit No. 649319 contaJnlng 
synthetic rubber plugs of correct size and number 
for lnstaUatlon 1.n holes in floor of valve compart
ment on left side of engine as follows: 
Four No. 649304 Plut?S (Small)-Use to plug all four 
small holes just Inside valve cover fianire and im
mediately adjacent to Utter hole for #1, 2, 5, 6 
cylinders. 
Three No. 649305 Plui?"S (Medium)-Use to plug all 
three medium holes of 1nnermost llne between pairs 
of cyli"nders U-2, 3-4, !5-6). 
Four No. 649306 Plu.lPS" (La.rge)-Use to plug four 
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T une-Up-lgnition 

MODEL IDENTIFICATION 
SERIAL NU~mER: On frame front cross member at 

center and on right side of cowl under hood. 
1939 Numbcrs-91,751 U.P (see Note below). 
NOTE-Cars manufactured after beginning of fis
cal year (9/1/38), No, 89,001 up, are 1939 cars. 

ENGINE NUMBER: Stamped on right front upper cor
ner of cyllnder block. 
1939 Numbcrs-91,751 Up. 

TUNE-UP 
COMPRESSION:-Ratio-5.7-1. Pressore--87 lbs. at 

cranking speed of 216 R.P.M. 
VACUUM READING :-Steady 18½ .. ldllng at 7 M.P .H. 

FIRING ORDER: 1-3-4-2. See diagram. 
SPARK PLUGS: Champion Type C-7. 18 mm. Metric 

Gaps-.025". 

IGNITION: See Coil, Condenser, and Distributor. 
Breaker Ga~.020". 
CamAngle-(IGS) 47°, (IGW) 41° closed. 
Automatic & Vacuum Advance-See Distributor. 

IGNITION TIMING: See Ignition Timing. 
Std. Setting--5° ATDO. with flywheel mark "ION" 
at 1nd1eator 1n inspection hole in top left faee of 
housing. 

OARBURETION: See Carburetor & Oarb. Equipment. 
Idle Setting-Idle screw approximately l tum open 
(tum screw in from "missing" point until engine 
runs smoothly). Idle speed 7MPH. 
ffigh Speed (Main) Adjustment-Adjusting screw 
turned in approximately % turn from !)Dint whel:'e 
maximum speed secured with throttle opening 
of 25 MPH. (screw approx. 2% turns open). • 
Float Level-Fuel level ¾" below top of bowl. 

Fuel Pu.mp Pressure: 3 lbs. maximum. 

MANIFOLD BEAT CONTROL:-Manual type with three 
.settings (depressiom for valve lever sebcrew en
gagement) as follows: 'Heatoff'-Summer operation 
(left hand), 'Mldway'-Mlld Winter operation (mid
dle position), 'Heaton'-Extreme Winter operation 
(rlght hand). To adjust, loosen locknut, back off 
setscrew, move heat valve lever toward rtght (in 
direction of arrow) tor more heat, opposite direction 
for less heat, tighten setscrew & locknut. 

VALVES: See Valve Timln,r. 
Tappet Clearanc&-.004" Int., .006" Exh., Hot. 

STARTING: See Battery, Starter, Generator, and Regu
lator (when used). 

IGNITION 
Ignition Switch:---Douglas. Coll connection Is not 

armored. 

con.: Auto-Lite Model IG-4090, IG-4090A (Truck). 
Service Coil IG-4070. On right side of engine. 
lrnitlon Canent-2.5 amperes Idling, 4 stopped. 
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CONDENSER: Auto-Lite Part No. IG-26710 (IGS-
4007 or 7A Distr.), IGB-1025 (IGW-4129A Dl.str.). 
Oapacity-.20-.25 microfarad. 

DISTRIBUTOR: Auto-Lite Nos. IGS-4007, 7A or IGW-
4129A. Single breaker, 4 lobe cam, full automatic 
advance type wlth auxiliary vacuum spark control. 
NOTE-Vacuum unit integral type (IGS-4007, A), 
separate VC-4007 or VC-4010 (IGW-4129A). 
Breaker Plate Identification (IGS-11007, A)-Ma.xi
mum vacuum advance limited by slot and marked 
by number #10 stamped on plate. 
Breaker Ga~.020". 
Cam Angle (IGS-400'7, '7A)-47° closed, 43° open. 
Cam Angle (IGW-4129A)-41° closed, 49° open. 
Breaker Arm Spring Tension-16-20 ozs. 
Rotation-Counter-clockwise v:tewed from top. 

"TAIL UGHT, 

STAPTER 
~WITCH 't-i'-i;:_ __ Jt-++- ..... 

TWO-CHAR 
CURRENT Rl'GlJLA 

curo"t~\ElA 
(OPTIONAlf 

Automatic Advance-lGS-4-007, 7A 
Dlst.ributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ...... ·-··-· .......... 300 0 ........................ 600 

4.4 .... ·-····-···-····· 420 8.8 -·············-··· 840 7 ........................ 770 14. .................. - ... 1540 
10 ........................ 1165 20·-······-·· .. ·· .. ···2330 
14 ........................ 1700 28 ........................ 3400 

Automatic Adnne~IGW-4129A 
Start ............ -·-····· 300 0......................... 600 

• ........................ 400 s---·· .. -- 800 
'f ---·-··· 790 14. ___ .. ., .... 1580 

11 ............... ·-···1310 22.. ___ .......... .2620 
14 ........................ 1700 28--····· .. ·-······S4-00 

Vacuo.m Spark Control (IGS-4007, A)-Mounted on 
distributor cup o.nd Unked to breaker plate. Provides 
additional advance at speeds above ldllng except 

CONTINUED ON NEXT PAGE 

3 2 

rJ~T~i~.a~ rw1wt1f~ 
,,-;:.:_-...... ....-;;: ::.-..:-...... 

I I __ ,_., I 
I I 
I I 
I I .~~.,..,._A.Ill.~/ \ 

I 
MAGNEJI~ I 
Ntif~/:/G I 



Electrical-Engine 

REGULATOR 
Auto-Lite Model TC-4317A (GCS-4809A-5 Gen.). 
Two-Charge Type. Mounted separately. Consists of 
Cutout Relay and Two-charge (Current) Regulator 
For complete data, refer to Electri'cal Equipme11t lnde:ir.. 

Cutout Relay 
Cuts ln-6.5-7.25 volts. 
Cuts Out--.5-2.5 ampere discharge current. 
Contact Gap-.015-.045". 
Air Gap-.010-.030" with contacts closed. 

Regulator 
Contact Opening Voltage-8.25-8.75 volt., at 70•F. 
Contact Closing Voltage--1.2-1.4 volts below open
ing voltage at same temperature. 
Contact Gap-.005 .. min1mum. 
Air Gap-.045" with contacts closed, 

LIGHTING 
LIGHTING :-Heaslllamps--Corcoran-Brown Stablllte 

with pre-focused bulbs. Upper and lower bea.tm 
controlled by Beam Selector Switch on toeboard. 
Headlamp Atfjustment-Aim upper beam straight 
ahead (hot spot center at lamp center height at 25'). 
Beam Indicator-At center or instrument panel. 
Lighted whenever upper beams 1n use. 

Switches 
Lighting-Douglas. Beam Selector-Douglas. 
Instrument-Douglas. 

MISC. ELECTRICAL 
FUSES:-Lighting-20 ampere. On Llghtlng Switch. 

Generator Field Fuse (GCS-4809A-5 Gene.rator 
only)-5 ampere. In knurled cup on regulator. 

HORNS :-Schwarze. Vibrator, dl:sc type. One horn St.d., 
Twin horns Optl. 
Hom Cnrrent-10 amperes (each). 

ENGINE 
ENGINE SPECIFICATIONS:- 4 cyllnder, 'L' head type. 

Bore-31/s". Stroke--4%". 
Displacement--134.2 cubic inches. 
Rated Borsepower-15.63 (A. M.A.). 
Developed Borsepower-48 HP. at 3200 R.P.M. 
Compression Ratio--5.7-1 cast-iron hd. 
Compression Pressure-87 lbs. at 217 RP.M. 
Vacuum Reading-Steady 18½" idling at 7 M.P.H. 
NOTE-Cylinder bore offset ¼" from center line of 
crankshaft toward valve slde of engine. 

PISTONS:-Full skirt, semi-steel, light weight type, 
Weight--21-23 ozs. (stripped). Length-3¾". 
Removal-Pistons and rods removed from above. 
Clea.ranee-Top .015". Skirt .0025-.003". 

Replacement Pistons:-Flnished pistons furnished 
Std. and .003", .005", .010", ,015", .020", .025"', .030" 
oversize. 

Fitting New Pistons :-Use .0025" feeler stock %" wide 
inserted between piston and cylinder wall to check 
clearance. Feeler pull must be 4 lbs. ± 2 lbs. 

PISTON RINGS:-Three compression, one oil control 
ring per piston, all above pin. 011 ring groove drilled 
for oil drainage, 
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Ring Width End Gap Side Clearance 
Compression ...... 3/32" ......... 008-.013"'.: .......... 0015" 
Oil Control .......... 3/16" ......... 008-.013" ............. 0015" 
Wall Thickness-.130-.140." (Comp.), .098-.103" (om. 

Replacement Rings:-Furnlshed Std. and .003", .005", 
.010", .015", .020", .025", .030", .040" oversize. 

PISTON PIN:-DJameter-15/16" (.9375"). Length-
2.682". Pin :floats in piston and rod. Retained by 
locking rings. Furnished .001", .003", .005" oversize. 
Pin Fit in Piston-.0002-.0004" clearance or hand 
push fit with piston dry. 
Pin Fit in Rod Bushing-.0004-.0006"' clearance or 
thumb press flt. 

CONNECTING ROD:-Weight 34 ozs. Length 9 3/16". 
Crankpin Journal Diameter-1.9395" (1 15/16"). 
Lower Bearing-Spun-babbitt-lined type. 
Clearance-.001-.0025". Sideplay-.005-.009". 

Bearing Adjustment:-None (no shims). Replace or 
rebabbltt rods. Do not file rods or bearing caps. 
Rods furnished Standard and .010" undersize. 

Installing Rods :-Lower bearings offset. Install rods 
with short side of bearing toward nearest main 
bearing (toward front of engine for #1 & 3, toward 
rear for #2 & 4) with oil squirt hole In rod toward 
right (away from camshaft) on all rods. 

CRANKSHAFT:-Three main bearing type. 
Journal Diameters-2.334" all bearings. 
Bearing Type-Removable sllp-in steel-backed. 
babbitt-lined type. Bearings furnished Standard 
and .010" undersize. Clearanco-.001-.0025". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file caps. 

End Thrust:-Taken by #1 front bearing. Adjustable 
by adding or removing shims between crankshaft 
thrust washer and shaft. Endplay-.004-.006". 

CAMSRAFT:-4 bearing. Nnn-adjustable chain drive. 
Bearing Type-Removabla bushing (front), ma
chined in crankcase ( all others). 
Cearine Clearance---.002-.0035". 

End 'l'brust:-Taken by thn1st plate behind camshaft 
sprocket and spring-loaded plunger In forward end 
of camshaft bearing against thrust stud on cover. 

Timini:- Chain:-Llnk-Belt .fr33403·2. Width 11/4 ... 
Pitch ½". Length 23W' or 47 links. 

Camshaft Setting:-With :itl piston on top dead cen
ter, mesh chain so that timing marks on sprockets 
are adjacent and in line with a straightedge across 
the shaft centers. 

VALVES: Read Diam. Stem. Diam. I,ength 
Intake 1 17/32"···-···•3'12 ........ 5 13/64" <5¾" overall) 
Exhaust 1 15/32" ......... 371" ...... 5 13 /64" (5¾" overall) 

Seat Angle Lift Stem Clearance 
Intake ............ 45" ............ 21/64" ............. -... .002-.004" 
Exhaust ........ 45• ............ 21/64"'.................. .003-.005" 
NOTE-Exhaust valve seat inserts are used. 

Valve Gu-ides:-Removable. Installed with taper end 
up. Remove old guides from abo.ve and press in new 
guides until lower end extends ¾" below valve 
spring seat recess ln block. Exhaust guide longer 

Valve Springs:-Free length 2 11/16". 

Sprinl?' Pressure Lenf!'th 
Valve Closed ...................... 46½ Iba-................... 2¼" 
Valve Open ·-········-······ .. ···85½ lbs .............. - ... 1 15/16" 

Valve Lifters:-Mushroom type. Guide holes reamed 
directly In block. Serviced by reaming guide hole 
and installing lifters furnished .005", .010", .020" 
oversize. Clearance--.0007-.001". 

VALVE TIMING 
Tappet Clearance:-.004" Int., .006"Exh., engine warm. 

NOTE-Whenever valves ground or new valves in
stalled, car manufacturer recommends .010" setting 
for all valves for at least the first 100 miles. 

Valve Timing:-See Camshaft Settlng above. 
Intake Valve-Open TDC. Close 45° ALDO. 
Exhaust Valves-Open 40• BLDC. Close 5• ATDC. 
To Check Timing-Set tappet clearance #I intake 
valve at .010" (cold). This valve should open with 
piston on top dead center when flywheel mark 'T.C. 
I.O.1-4' lines up with pointed end of inspection plate 
screw in inspection hole on left top face of flywheel 
housing. Reset tappet clearance at .004" warm. 

LUBRICATION 
LUBRICATION:-Pressure system. Gear type oil pump 

mounted on outer left side or crankcase. 
►Oil Pump Installation Note-Turn engine over until 

'IGN' mark on flywheel lines up with indicator (In
spection hole in top left surface of flywheel hous
ing) with #1 piston on compression stroke, turn 
distributor shaft so that rotor is at # 1 segment In 
distributor cap, mesh oil pump gear so that dis
tributor not disturbed when coupllng engaged. 

Normal Oil Pressure:-30 lbs. at 30 M.P.H. 
Oil Pressure Regulator:-Located under plug on oil 

• pump cover. Opens at 30 lbs. Adjustable by adding 
or removing shims within plug above spring. 

Oil Pressure Gaugc:-King-Seeley Electric, K-S No. 
6275 (dash unit), No. 64.25 (engine unit). 
See Miscellaneous Section for completfl data. 

Crankcase Capacity:-4 quarts. 

COOLING 
COOLING SYSTEM:-Capacity-11 quarts. 

Water Pump:-Adjustable packing type. 
See Water Pump Sectfo11 for complete rlata. 

Thermostat:-None used. Accessory thermostat (for 
installation in cylinder head outlet) available. 

Temperature Gauge ('39 Pass.) : King-Seeley Elec
tric. K-S No. 7205 (Engine Unit). Engine unit con
trols Signal Light on instrument panel. 
Commercial Cars-King-Seeley Electric. K-S No. 
6632 (dash unit), No. 5700 (englne, unit). 
See Miscella11eoua Section /or complete data. 

CLUTCH 
CLUTCH:-Rockford Cover Assembly (with Borg- & 

Beck Driven Plate). Single plate, dry disc type, 
Sec Clutch Section for complete data, 
Facings-Moulded type, 2 required. Inside Diam. 
5¼". Outside Diam. 77/a". Thickness 1/a''. 

Adjustment:-Pedal free movement must be ¾-l" 
(providing l / 16" clearance between release levers 
and release bearing). To adjust, loosen locknut, turn 
yoke on rear end of clutch control lever cable. 

Removal :-Remove transmission (see Transmission 
Removal below) and flywheel bell housing, take out 
mounting screws 1n clutch cover evenly, lift out. 
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T une-Up-lgnition 

MODEL IDENTIFICATION 
SERIAL NUMBER:-First number 39-1001. Stamped on 

plate on right side ot cowl under engine hood and 
on center ot front frame cross-member. 

ENGINE NUMBER:-Flrst number 39-1001. Stamped on 
right front comer of engine block. 

TUNE-UP 
COMPRESSION:-Ratio--6.35-1 {Std.), 6.81-1 {High 

Alt.) cast-iron heads; 7.0-1 {Optl. HC) aluminum 
head. Pressure-105 lbs, at 185 RPM. (Std. head). 

VACUUM READING: Steady 21-23" idling at 7 MPH. 
FIRING ORDER: l-3·-4-2. See diagram. 
SPARK PLUGS: Champion Type J-8. 14 mm. Metric 

Gaps-.025". 
IGNITION: See Coil, Condenser, and Distributor. 

Breaker Gap-.020" Cam Angle 47• (IGS-4007B), 
41 • (IGW-4129) closed. 
Automatic Advance-9.5" max. at 1500 RPM (dlstr.). 
Vacuum Advance-7° distr. (IGS-4007B & IGW-4129 
with VC4007 Unit), 10° distr. (IGW-4129 .with VC-
4010 Unit), with 15" vacuum. 

IGNITION TII\-DNG: See Ignition Timing. 
Std. Setting-At TDC with flywheel mark "TC-ION" 
at indicator in inspection hole in top left face or 
housing. 

CARBURETI0N: See Carburetor & Carb. Equipment. 
Idle Setting-Idle screw approximately ¾"tum open 
(turn in from "missing" point until engine fires 
smoothly). Idle speed 7 MPH. 
Float Level-Fuel level 13/16" below top edge of 
float bowl. 

Fuel Pump Pressure: 3 lbs. maximum. 
MANIFOLD HEAT CONTROL:-Automatic thermo

static type. No adjustment required. 
VALVES: See Valve Timing, 

Tappet Clearance-.014" All Valves, Cold. 
STARTING: See Battery, Starter, Generator, and Reg-a

la tor (when 115ed). 
IGNITION 

Ignition Switch:-Douglas. Coll connection not ar
mored. 

COIL: Auto-Lite Model IG-4090A. Service Coll No. I0-
4070. Mounted on right side ot erurtne. 
Ignition Current---2.5 amperes idling, t st.opped. 

CONDENSER: Auto-Lite Part No. I0-2671K (IOS-t007B 
D1str.), IGB-1025 (IOW-4129 Dlstr.). 
Capacity-.20-.25 microfarad. 

DISTRIBUTOR: Anto-Lite Model IGS-4007B or IGW-
4129. Single breaker, 4 lobe cam, full automatic ad
vance type with auxiliary vacuum spark control. 
NOTE-Vacuum Unit integral type (I0S-4007B), 
separate Model VC-4007 or VC-4010 (IOW-4129). 
Breaker Plate Identification (IGS-400'1B)-Maxt
mum vacuum advance lim1ted by alot and marked 
by number (#7) stamped on plate. 
Breaker Gap---.020". 
cam Angle (IGS-4.007B)-47• closed, ts• open. 
Cam Angle (IGW-4.129)-41" closed, 49• open. 
Breaker Arm Spring Tenslon-16-20 ounce.a, 
Rotatlon-Counter-clockwtse viewed from top. 

Automatic Advance 
Distrlbut.or Engine 

Degrees R.P.M. Degreea R.P.M. 
Stan ........ ·--·-· 300 O·--·-·-- 600 

2 ---- 550 4.--··---·1100 
5 ·······-····-····-··· 930 10-··-----·-1860 
'I ----1190 lL.. ___ __.2380 
9.5 -··-····--····-···1500 19 __ . __ ... .3000 
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Vacunm Spark Control (IGS-4007B)-Mounted on 
distributor cup and linked directly t,o breaker plate. 
Provides additional advance at all speeds above 
idling except when engine accelerated or operated 
with wide open throttle when spark retarded by 
return spring within unit, 

Vacuum Advance 
Dist~~:rrees ··-··Eng, ~f;,gree.s _ .. _,vacuuri,f' ot HO) 

2.5 ...... ·-······-··--··· 5 .......................... 9" 
5 ·······-··············· 10 ·······-··-······-·····12.2" 
7 ••• ·-····--··· 14 ···-··········-···· 15" 

Vacuum Spark Control {IGW-4129)-Type VC-4007 
or VC-4010. On bracket under dl.tributor cup and 
linked to advance arm. Operates in same manner 
as IOS-4007B type above. 

Vacuum Advance-VC-4007 
Start...---····---·- o• ·····-··-···-····-· 
:a• ------ -- 4• ····-·····-·······-· 
4• ·--··--·-·--·- 8· ·-··------· 
6° --·----·----· 12· ...... . ........ .. 
7• ------···-··- 14· ------··----· 

OJLGA]JGE 

GASOLINE 
GAUGE 

.DASH UNIT 

3s~-87,. 
10 " 
13 ,. 
15" 

Vacuum Advance-VC-4010 
Dlstr. Degrees Eng. Degrees Vacuum(" of HO> 
Start................................ o• ....................... 3~" 

2· ---···-········· 4• ....................... 5}f' 

1~: ::::~::::::::::::=:::=::: ii: ::::~:::::::::::::::: ii~: 
Distributor Removal:-Mounted on right side of en

gine. To remove, disconnect vacuum line and take 
out hold-down screw in advance arm. To remove 
IOW-4129 without disturbing vacuum unit, loosen 
advance arm clam.p bolt. 

IGNITION TIMING 
IGNITION TIMING:- Flywheel Degrees Plst. Position 

All Engines ____ o• At TDC ........... 0000" TDC 
Timing-Remove inspection hole cover on top left 
hand side of flywheel housing. With #1 piston on 
compression, turn engine over until piston reaches 
top dead center, stop when flywheel mark 'TC-ION' 
lines up with pointed end of ind1cator screw. Loosen 

I► 

CONTINUED ON NEXT PAGE 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Weight-12 ozs. (stripped). Length-33/4". 
Removal-Pistons and rods removed from above. 
Clearance-.0025" skirt. See Fitting New Pistons. 

Replacement Pistons:-Finished pistons furnished 
Std. and .002", .005", .010", .020", .030" oversize. 

Fitting New Pistons:-Use .0025" feeler stock¾" wide 
inserted between piston and cylinder wall on side 
opposite slot to check clearance. Pull required to 
withdraw feeler must be within 5 to 10 lbs. 

Installing Pistons:-Slot toward left (valve) side. 
PISTON RINGS :-Two compression, one oil co.ntrol ring 

per piston, all above pin with narrow 'heat-dam' 
groove (no ring) above top ring. Oil ring groove 
drilled for oil drainage. 

Ring Width End Gap Side Clearance 
Compr. ·····-·······3/32" ............. 008-.013" -·-··-···•002" 
Oil Contr. ........ 3/16"·-··········oo8-.013".-··········oo2" 
NOTE-Install taper-face compression ring with 
mark 'TOP' up. 

Replacement Rings:-Furnished Std. and .005", .010", 
.020", .030" oversize. 

PISTON J.>IN:-Diameter .8117-.8121". Length 2 25/32". 
Pin locked in connecting rod by clampscrew. 
Pin Fit in Piston-.0001-.0009" clearance or light 
push fit with piston at 60° F. 

Replacement Pins:-Furnlshed Std. and .005" oversize. 
CONNECTING ROD:-Weight 34 ozs. Length 9 3/16". 

Crankpin Journal Diameter-1.9395" (1 15/16"). 
Lower Bearing-Spun babbitt-lined type. 
Clearance-.001-.0025". SidepJay-.005-.009". 

Bearing Adjustment:-None (no shims). Replace or 
rebabbltt rods. Do not file rods or bearing caps. 
Rods furnished Standard and .010" undersize. 

Installing Rods:-Lower bearings offset. Install rods 
With short side of bearing toward nearest main 
bearing (toward front of engine :for #1 and 3, 
toward rear for #2 and 4) with oil squirt hole in 
rod toward right (away from camshaft) on all rods. 

CRANl{SHAFT:-Three main bearing type. 
Journal Diameters-2.334" all bearings. 
Bearing Type-Removable slip-in steel-backed, 
babbitt-lined type. Bearings furnished Standard 
and .010" undersize. Clearance-.001-.0025". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file bearing caps. 

End Thrust:-Taken by #1 front bearing. Adjustable 
by adding or removing shims between crankshaft 
thrust washer and shaft. Endplay-.004-.006". 

CAMSBAFT:--4 bearing. Non-adjustable chain drive. 
Bearing Type-Removable bushing (front), ma
chined In crankcase (all others). 
Bearing Clearance-.002-.0035". 

End Thrust:-Taken by thrust plate behind camshaft 
sprocket and spring-loaded plunger In forward end 
of camshaft bearing against thrust stud on chain 
cas~ cover. NOTE-Make certain that plunger and 
sprmg in place when replacing chain case cover. 

Timing Chain:-Link Belt. Width 1¼". Pitch ½". 
Length 47 links or 23½". 

Camshaft Setting:-With #1 piston on t.op dead cen
ter, mesh chain so that timing marks on sprockets 
are adjacent and in line with straightedge. across 
shaft centers. 

VALVES:- Head Diam. Ste.m Diam. Length 
Intake ···-·····1 17/32".··-········373" ... _ .. _ .. _53/4" (overall) 
Exhaust ........ 1 15/32" -····-····3725" ..... _ ... 5¾" (overall) 

Seat Angle Lift Stem Clearance 
Intake -·-··-··-·45• ·-··--·23/ 64" ........... 0015-.00325" 
Exhaust --·-'°•--.-23/64•. __ .002-.00376• 
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NOTE-Separate valve seat inserts not used. 
Valve Guides:-Removable. lnsta.lled wlt.b taper end 

up. Remove olct guides from above and press in new 
gu1des until lower end extends .1;4 " oeiow valve 
svrmg seat recess w tllock. • 

Va1ve ~prings:-.r·ree length 2.684". Cylindrical damp
ener mstailed w1thin each spnng at. upper end. 

8.Pl'ing .t'ressure Length 
Valve Closed ·····--··········-·· l)!l.f> lbs ..... ·-····-···-····2.105" 
Valve Open ·····-·-···············lUO lbS~-········-·········l•814" 

Valve LiJ'ters:-Musnroom type. GUlde holes reamed 
directly m blocK. ~erv1cea by reaming guide hole 
and mstailmg llfters 1urnisned .005", .010", .020" 
oversize. Ulearance-.0007-.001". 

VALVE TIMING 
Tappet Clearance:-.014" all valves, engine cold. 
Va1ve 'l'immg:-See Uamsha!t Settmg above. 

Intake Va1ves-Open ::1° !$'l'DC. t:lose 50° ALDC. 
.t:xha.ust vaives-Upen 47° BLDC. Ulose 12° ATDC. 
'1'o c.;neck 'J.'lllllllg~et tappet clearance #4 intake 
valve at .020" lCOld). Th.IS valve :ill.OU.id begin to 
open with piston 11· or .Oi!l:I" beto1·e top dead center 
wnen flywheel mal"l~.ed. ·1.0: !mes up with pointed 
end of mdicaoor screw m mspect1on nole m top Jeft 
s.urrace or rlywnee1 nousmg l 1/-1'' variation of mark 
perm1Ss1bleJ . .l:teset tappe1, clearance at .014". 

LUBRICATION 
LUBRICATION :-Pressure type. Gear type oil pump 

mountea ou outer lert s1ae of crankcase. 
011 l'ump lnsta.ilation Note-Tum engme over unt.il 
·T<J.!u.N' marK on llyw.neel lines up with J.nctica.wr 
tmspecuon no1e m wp leit sur1ace of !lywheel hous
mg) with ff .l plSton on compression stroke, turn 
dJStr1buLOr snau; so that rotor is at :£Fl segment in 
ctIStnbutor cap, mesn oll pump gear so t.nat dis
tributor not aisturbed. when coupli.ug engaged. 

Norma, Ull t'1·essure ;-JU lbs. ac; l!U .M..1:-' .cl. 
Oil l'r-essu1·e .1tegu.1awr:-LocaLea under plug on all 

pump cover. Opens a& ;:su lbs. AciJus&aole by adcu.ng 
or remov1ng srums w1t.tuu plug above spnng. 

Oil Pressure Gauge:-King-See.ley Elect.r1c. K-S No. 
7047 lctash umtJ, No. o42a tengme unit). 
See Mi$cellaneoru Section for eomplei. dakl. 

Cranttease Uapacity :--4 quarts. 

COOLING 
COOLL."1/G SYSTEM:-Water Capacity-11¾ qts. 

Water l'wi1p:-.New pack.less type with bal.L-bearing 
shaft . .See Water Pump .Section Jor complete data. 
~emova.l-Dram water, remove fan oelt and tan 
blaaes, loosen racuator mounting nuts, &a.k.e out 
mounting bo.lLs anct .l.U:t pump out. 

Thermostat:-.tiarnson. l.ll outlet. elbow on head. 
Settmg-Stans to open 140-l47°F. Fully open l 70°F. 

Temperatw-e Gauge:-Kln.g-Seeley Elecn.ic. K-S No. 
7041 tctasn urutJ, No. 7000 lengme unit). 
S84I Mucellaneoua .Sectioa /or com~ dakl. 

CLUTCH 
CLUTCH:-Long Model 8½CB-CS6 (with Borg & Beck 

or Long Driven Member). Single plate, dry disc t:.,pe. 
See Uutcl, .Section for comptele aaia. 
l<'aeings-Molded type, a required. Inslde Diam. 51/a'" 
l.i::lOl'g & Beck), 6" lLollgJ; OUl&d.e Diam. 71/a'" (Borg 
& .i::lecKJ, l:l½" tLongJ; 'l'tucltness .125" lallJ. 

AUJustment:-Pedal 1ree movement mu.st be ¾-1" 
tprov1c1lng 1/ 16" clearance between release levers 
and release bearmgJ. To adJust, loosen locll:nut, 
tu1·n clevJS on rear end o.t cJ.utch fork cable. 

RemovaJ:-Remove transmlSSion tsee Transmission 

Removal below) and flywheel bell housing, take out 
mounting screws on clutch cover rim, lift clutch 
assembly and driven plate out. 

TRANSMISSION 
TRANSMISSION:-Warner Model AS3-T84D. Constant

mesh, synchro-mesh, helical gears (Second & High), 
sliding spur gear (Low & Reverse). 
See Trammission Section for complete data. 

Removal:-Remove front seat cushion and cover door 
trim; disconnect gear shift lever at retaining collar, 
and accelerator pedal from rubber socket, remove 
toeboards, loosen radiator mounting nuts and brace 
rod, disconnect propeller shaft at front universal, 
remove bell housing hand hole cover and disconnect 
clutch throw-out bearing retracting spring. Remove 
lower nuts on mounting bolts at rear of transmis
sion, jack up rear of engine (See that fan blades 
do not damage radiator) to clear frame cross-mem
ber, remove transmission mounting bracket{ remove 
bell housing to transmission case bolts, pu 1 trans
mission straight back and lift out. 

UNIVERSALS 
UNIVERSAL JOINTS:-Detroit Series 4100. Needle 

bearing, ball-and-trunnion type. 2 used. 
See Univer11alii Section for complete data. 

REAR AXLE 
REAR AXLE:-Own l\lodel 39. Semt-fioatlng, spiral 

bevel gear type with Hotchkiss drive. 
See Rear A%le Section for complete data. 
Ratio--4.3-1 Std., 4.55-1 Deluxe. 
Back.Iash-.004-.008". Shim adjustment. 

Removal:-Ho1st rear of car, disconnect brake tube 
and cables, shock absorbers, spring U bolts and 
rear shackles, pull assembly out. 

Wheel Bearing Adjustment:-To adjust, remove 
wheel, hub assembly, oll seal, and bearing retainer. 
Remove shims from between retainer and backing 
plate. Endplay-.004-.006" (total both shafts). 

SHOCK ABSORBERS 
SHOCK ABSORBERS:-Monroe. Model 637509-frt., 

637508-rear (Std. control), 637645-frt., 637644-
rear (H.D. control). Direct acting, hydraulic type. 

FRONT SUSPENSION 
Front Suspension:-Front axle Own Model 39. Con

ventional 'I' beam section with Reverse-Elliott ends. 
Kingpin Inclination-7½ 0 crosswise. 
Camber-2°. Not adjustable. 
Caster-3°. Adjustable by using wedge sh1ms be
tween spring and spring pad on axle. 
Toe In-1/16-1/a". Adjustable by loosening tie rod 
clamp bolts and turning tie rod. 
Steering Geometry (Toe out on Tums)-Inner 
wheel turned 23°15', outer wheel 20°. 

STEERING GEAR 
Steering Gear: Gemmer Model 120. Worm-and-Sector 

See Steering Gear Section for complete data. 

BRAKES 
BRAKES:-Serviee-Wagner-Lockheed Hydraulic, Sin

gle Anchor type. Hand lever applies rear wheel serv
ice brakes. 
See Brake Section for complete data. 
Drums-Alloy cast-iron. Diameter 9". 
Lining-Moulded type. Width 13/4", Thickness 3/16", 
Length per wheel 18". 
Clearance-.010" toe, .006" heel for each shoe. 

Band Brake:-See Service Brakes above. 



lgnition-Carburetion-Electrical 

IGNITION TIMING 
IGNITION TIMING:- n:,wheel Dec. Piston Pos. 

Pass. Cars (All beads) _ __At TDC _ ... 0000" TDC 
Pick-up & Panel (later)_.4• BTDC ... - .... 0066" BTDC 
Panel Dlvry. (first 5.7-1) .... 5• ATDC .. __ .. 0103" ATDC 
Timing-With #1 piston on compression, turn en
gine over until piston reaches firing position (see 
above) with flywheel mark 'TC-ION' or 'ION' cen
tered in inspect.ion hole in front face of engine 
right rear support. Loosen advance arm clamp bolt, 
rotate distributor until contacts begin to open 
(eliminate back.lash in drive gears by pressing on 
rotor in clockwise direction), tighten clamp bolt, see 
that rotor ls at #1 terminal in distributor cap. 
NOTE-Ignition mark on First Panel Dellvery on 
top of flywheel housing on left side. 

CARBURETOR 
CARBURETION :-Carburetor-Carter Model WO TYPe 

450-S (Pass. Cars), Tillotson Model U-lB (Pick-up 
& Panel Dellvery).11/s• downdraft type. 
l'or c:omplete data, refer to Corburetor Index, 
Idle Adjustment-If preliminary adjustment re
quired (to warm up engine), turn idle adjusting 
screw 1n unW just seated, then tum screw out l¼ 
turn., (Carter>, 3/4 tum (Tlllotson); start engine 
and run until warm. With engine warm, set throttle 
stopscrew for slightly faster than normal ldling 
speed, turn ldle adjusting screw out until engine 
begins to roll, then turn screw in until engine fires 
m1oothly. Recheck adjustment and set throttle 
stopscrew for 8 MPH Idle speed pulllng ln high gear. 
NOTE-Tillotson carburetor does not have Hlgh 
Speed adjustment. 
Aceeleratlng Pump (Carter & Tlllotson)-No ad
Justment required. 
Float Level (Carter)-%" from top of tloat (tree 
end) to ga.sket seat on eover With needle valve 
eeated {do not compress spring in valve stemJ. 
Float Level (Tillotson)-Fuel level 13/16" below top 
edge (gasket seat) of bowl With engine running. 

CARB. EQUIPMENT 
Au Cleaner:-AC #1529478 oil-wetted type Std. Heavy 

duty otl-bath type optional. 
Fnel Pump:-AC Type AF #1523308. Diaphragm type. 

For complete data, re/er to Corburerion Equip. lnde,c. 
Gasoline Gauge:-Kfng-Seeley Electric. K-8 Nos. 

7855-first, 8112-later (Dash Unit), No. 7695 (Tank 
Unit). No~Dials on first dash units have ivory 
lines, later units have Ivory dots. 
For complete data, refer lo Carburetion Equip. lnde,c, 

BATTERY 
BATTERY:-Natlonal Type BT-lS. 8 volt, 1S plate, 'n 

ampere hour capacity (20 hour rate). 
NOTE-When USL battery used, speciflcatfoD.11 same 
as for 1939 models (Type A-13). 
Starting CapacJty-90 amperes for 20 minutes. 
Zero Capaclty-300 ampere8 for 1.7 minutes. 
Grounded Terminal-Negative (-) grounded to 
front frame cross-member. Engine Ground-Strap 
connector at front engine mounting on left side. 
Location-On rlght side 1n engine compartment. 
Dimensions-Length 9". Wldth 7". Hgt. 8 g/16'". 

(Piek-up Battery) Auto-Lite Type AB-IS. 8 Tolt, 13 
plate, 80 AH. Capacity (20 hour rate). 
Starting Capaelty-95 amperes for 20 minutes. 
Zero Capa.clty-300 amperes for 2.0 tnlnntes. 
Dlmensloru.-Length ~. Wldth 'J•. Hgt. 8% ... 
Ol'Ollllded TermJ:nal & LoClatlon-Bee abaft. 

PASS. CAR & PICK UP 440, PANEL DELIVERY +10P 1940 WILLY$ 891 

STARTER 
Auto-Lite Model MZ-4064 & MZ-408! (Paa. Cars 
& Piek-up), MZ-4049 & MZ-'°83 (Panel Delivery), 
Armature No. MZ-2089, 
Drive-Special Outboard Bendix #RClOHD. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 oz.!. (new b~hes). 
Cranking' Engin&-185 RPM, 150-175 amperes, 5 
volts (Pass. Car & Pick-up), 216 RPM. 135-150 am
peres, 5.35 volts (Panel Delivery). 

Performance Data 
Torque . R.P.M. Volta Amperes 

0 ft. lbs_._. ____ 4300 __ 5.5, ___ 70 
2.65 .... ____ ...,.s25. ___ s,o 200 
4.95 " " -·--··-·······- 750 .. ·--·-··.4.5.-----·300 
7.65 f4 N ••-•••••-••••••••• 220 .. •-••-•••••4.0 ___ 400 
7.8 " " ··----·-- Lock.--·--···3·0···--·--.420 

11.8 " " ····-···-···-·-· Lock..·-··-····4·0-·---560 
Removal:-Starter flange mounted on right front 

face ot rear motor support. To remove, take out two 
flange capscrews and one capscrew 1n bracket at 
commutator end. remove starter and switch. 

Starting Switch (MZ-4064, 4082) :-SW-3737S. Mount
ed on starter, cable operated by button on instru
ment panel. Pull required to close switch should f>e 
2.3 lbs. min. (at right angles to hole o.t end of lever). 
(MZ-4049, 4083)-88-4001. Magnetic switch mount
ed on starter, controlled by pushbutton on truitru
ment panel. See article in Electrical Equiprn'• Secrum. 

GENERATOR 
PASSENGER CARS 

Auto-Lite Model GCJ-4811-A. (PU116111'M' Can). 
Armature GCJ-2006-F. Third brush control 1.tt con
junction with vibrating type Voltage Regulator. • 
Maximum Charging Rate-25 amperes (cold), 8.0 
volts, 2500 RPM. Actual charging rate controlled by 
voltage regulator and dependent on battery con
dition. See Regulator data below. 
Charging Rate Adjustment-See Regulator data. 
Third bru.sh setting 2 commutator bars minus 2 
mica strips minimum, 2 bars minus 1 mlce. strip 
maximum. from insulated (nearest) main brush. 
Setting adjustable by removing commutator cover 
band and moving third brush by hand counter
clockwise to 1ncreaiie, clockwtse to decrease output. 

Cold Performance Data Hot 
Amperes Volts R.P.M. Amperea Volts R.P.M. 
o -·······-·6.4 ·-·-···- '760 o ... __ 8.4 ___ aso 
4 ............ 6.65... .. _ ..... 920 L_._.5.7 ___ 1020 
8 ···--··-·6.9 •··--·····1080 s ___ 7.o __ 1240 

12 ············7.2 ·-·-·1240 12 .. _. __ 7.3 --.-1400 
16 ····-···-·7.45 ..... -..... 1400 18. __ .7.6 -1650 
20 ............ 7.7 ···-······1580 20 ____ 7.9 __ 2100 
25 ·········-·8.0 ... _ ....... 2500 22.·-···-·8.0 ·····---·2700 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-63 ou. max. (new brushes). 
Field Current-1.9-2.1 amperes at 6.0 volts. 
Motoring Cnrrent-4.0-4.4 amperes at 6.0 volts. 

Removal:-Conventlonal pivot mounting at right 
front of engine. To remove, take out mtg. bolts. 

Belt AdJustment:-Loosen pivot and clamp bolts, 
swing generator out nntll fan can be turned with 
belt stationary. 

GENERATOR 
PICI UP & PANEL DEllVl!RY 

Auto-Lite GAM-4504-B. Armature GAM-%055. Third 
brush control 
Maximum Char,rinr Rate-15.!I amperes {cold), 8.0 
Tolt.a, 1950 RPM. 

Charring- Rate Adjustmeni.-Remove commutator 
cover band, sh.lft third brush by hand counter
clockwise to increW5e, clockw1se to decrense outpul 

Cold Performance Data Hot 
Amperes V.olta R.P.M. Amperes Volts R.P.M. 
O ____ JU ___ 720 0. _____ 6.4 ·-·····- 720 
• --·-·6.8 -··-·- 880 4... ____ .1,.0 ___ goo 
8 -·--·7.2 ___ .1050 8·-·-···7·4 ···--·····1160 

12 ·--·7.6 ··---1280 12. .. --··-·7.95 ..• -·-··1700 
16.5 ··-···8.0 ·--·-·1950 12.5 ···-···8·0 ·····-··-·2000 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tenslon-18-22 ozs. (all brushes). 
Field Current-3.89-4.31 amperes at 6.0 volts. 
Motoring Cnrrent-4,.08-4.52 amperes at 8.0 volts. 

Removal & Belt AdJustment:-Same as above. 
GENERATOR 

SPECIAL EQUIPMENT 
Auto-Lite GCS-4809-A. Armature GCS-%04911'. Third 
third brush control type 1n conjunction With non
vibrating type two-charge Regulator. See Willr• 
48 (193J) uticle (pre~din6) for complete data 

REGULATOR 
PASSENGER CARS 

An1o-Lite Model VRR-4004-A(with GCJ-4811A Gen.) 
Voltage Regulator. Vibrating type. 
For wmplele Jala, re/er to Electrical Equlpmeni lndes. 

Cutout Relay 
Cuts I~.4-6.6 volts. 
Cuts Out-4.1-4.8 volts (approx; 4-6 amps, di.sch.). 
Contact GaJ>-.015" minimum. 
Air Gap-.031-.034" (hinge encl of core with con
tacts open). 

Voltage Renlator 
Setting-7.3-'1.6 volts at 70•F. 
To Check (without breaking seal)-Connect am
meter In charging line a.t regulator 'BAT' terminal, 
voltmeter between this terminal and ground. Oper
ate generator at speed of SO MPH. charging battery 
until voltage 1s constant. Voltmeter reading should 
be within limits o! 7.3-7.6 volts (Cold-70•), 7.19-
7.49 volts (Hot 11o•F). See Electrical Equip. Sect. 
To Adjust (with cover removed)-Change regulator 
armature sprlng tension by bending lower spring 
hanger sltghtly. See Electrical Equipment Section. 
Contact Gap-.012" min. (armature against stop). 
Air Gap-.048-.052" With contact., lust opening. 

CUTOUT RELAY 
PICK UP & PANEL DELIVERY 

Anto-Lite Model CB-4025. (With GAM-450IB Gen.). 
For complete data, refer lo Electrical EquipmenC lnde,c, 
Cuts In-6.5-7.25 volts. Cats Ont- .5-U ampere 
discharge current (after charging at 15 amperes). 

. Contact Gap .015-.045". AJrGap .010-.030" (closed). 
REGULATOR 

SPECIAL EQUIPMENT 
Auto-Lite Model TC~43l'7A (With GCS-4809A Gen.). 
Two-charge non-vibrating current regulator (in 
case With Cutout Relay). Same as used on 193'9 
Commercial Models. See Will,-, Model 48 (1939) 
article (precedin•J for daco: o,i ihu mod.I. 

LIGHTING 
LIGHTING :-Headlamps-Corcoran-Brown pre-focus

ed douole filament type with upper and lower 
beam, controlled by Beam Selector Foot Switch. 
Headlamp Adjustment-Alm upper beam straight 
ahead (hot spot center at lamp center height at 25'). 
Beam Indicator-Red jewel in upper edge ot speed
ometer dial. Lighted when upper beams in u..e. 

CONTINUID ON NEXT ,AGI 



Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

sprocket and spring-loaded plunger in forward end 
of camshaft bearing against thrust stud on cover. 

Timing Chain :-Link-Belt #82 (Willys #S-40936). 
Width l". Pitch ½". Length 23½" or 47 links. 

Camshaft Setting:-With #1 piston on top dead cen
ter, mesh chain so that timing marks on sprockets 
are adjacent and in line with a straightedge across 
the shaft centers. 

VALVES: Head Diam. Stem Diam. Length 
Intake 1 17 /32'' ......... 372" ...... 5 13/64'' (5¾" overall) 
Exhaust 1 15/32" ......... 371" ... -.5 13/64" (53/4" overall) 

Seat Angle Lift Stem Clearance 
Intake ............ 45° ............ 21/64''.................. .002-.004" 
Exhaust ........ .45° ............ 21/64" ............... _. .003-.005" 
NOTE-Exhaust valve seat inserts are used. 

Valve Guides:-Removable. Installed with taper end 
up. Remove old guides from above and press in new 
guides until lower end extends ¾" below valve 
spring seat recess in block. Exhaust guide longer 

Valve Springs:-Free length 2 11/16". 
Spring Pressure Length 

Valve Closed ..................... .461/2 lbs..................... 21/.i!' 
Valve Open ........................ 85½ lbs ............... ·-··•1 15/16" 

Valve Lifters:-Mushroom type. Guide holes reamed 
directly in block. Serviced by reaming guide hole 
and installing lifters furnished .005", .010'', .020" 
oversize. Cleara.nci~-.0007- .001". 

VALVE TIMING 
Tappet Clearance: -.014" All Valves, Engine Cold (ex

cept first Panel Delivery with 440P Engine), .004" 
Intake, .006" Exhaust, Warm (First Panel Delivery). 
NOTE-Remove hand hole in left front fender 
splash shield for valve adjustment. 

Valve Timing (440 Engine): See Camshaft Setting. 
NOTE-Does not apply to First Panel Delivery. 
Intake Valves-Open 9• BTDC. Close 50° ALDC. 
Exhaust Valves-Open 47° BLDC. Close 12° ATDC. 
To Check Timing-Set tappet clearance #1 lntake 
valve at .020". This valve should open with piston 9° 
or .039" before top dead center when flywheel mark 
'I.O.' centered in inspection bole in right front face 
of rear motor support ( 1/4" varia tlon permissible. 
Reset tappet clearance at .014" Cold. 

Valve Ttming (440P Engine): See Camshaft Setting. 
NOTE-Applies only to First Panel Delivery 

Intake Valves-Open TDC. Close 45° ALDC. 
Exhaust Valves-Open 40• BLDC. Close 5• ATDC. 
To Check Timing-Set tappet clearance #1 Intake 
valve at .010" (cold). This valve should open with 
piston on top dead center when flywheel mark 'T.C. 
I.O.1-4' lines up with pointed end of Inspection plate 
screw in inspection hole on left top face of flywheel 
housing. Reset tappet clearance at .004" warm. 

LUBRICATION 
1sUBRICA'l'ION:-Pressure system. Gear type oil pump 

mounted on outer left side of crankcase. 
Oil Pump Installation Note-Turn engine over until 
'IGN' mark on flywheel lines up with indicator (in
spection hole in top right surface of fiywheel hous
ing) with #1 piston on compression stroke, turn 
distributor shaft so that rotor is at #1 segment in 
distributor cap, mesh oil pump gear so that dis
tributor not disturbed when coupling engaged. 

Normal Oil Pressu.re:-75 lbs. (on gauge) at 30 MPH. 
Oil Pressure Regulator:-Under plug on oll pump 

cover. Opens at 40 lbs. Adjustable by adding or re
moving sh1m3 within plug above spring. 

PASS. CAR & PICK UP 440, PANEL DELIVERY 440P 1940 WILLYS 893 

Oil Pressure Gauge:-King-Seeley Electric. K-S No. 
Dash Unit-6275 (First Panel Delivery), 7860 (Other 
Models-with Ivory Lines), 8115 (Other Models-
with Ivory Dots). Engine Unit-No. 6425 (All). 
See Miscellaneous Section for complete data. 

Crankcase Capacity-4 quarts. 

COOLING 
Water capacity: 11 qts. (First Panel Delivery only), 

11¾ qts. (All Other Models). 
Water Pump :-Ball-bearing, packless type. 

See Water Pum.p Section for complete data. 
Removal-Drain water, remove fan belt and fan 
blades, loosen .radiator mounting nuts, take out 
mounting bolts and lift pump out. 

Tbermostat:-Harrison. In outlet elbow on head. 
Starts to open 148-155•. Fully open at 173° F. NOTE 
Not used on First Pick-Up and Panel Delivery. 

Temperature Gauge:-King-Seeley Electric. K-S No. 
Dash Unit-No. 6632 (First Panel Delivery), 7140 
(Later Panel Delivery), 7850 (Other Models-with 
Ivory Lines), 8110 (Other Models-with Ivory Dots). 
Engine Unit-No. 5700 (First Panel Delivery with 
6632 Dash Unit), No. 7000 (All Other Models>. 
NOTE-Engine Unit No. 5700 serviced by No. 7000 
Dash Unit No. 6632 must also be replaced by No. 
7140 when No. 7000 Engine Unit installed. 
See Mucellaneous Section for complete data. 

CLUTCH 
CLUTCH:-Atwood l\fodel TP 28-7 (Pass. Cars), Rock

ford UCLA-13-1098 (Pick-up &Panel Delivery). Sin
gle plate, dry disc type. No adjustment for wear re
quired. NOTE-Borg & Beck driven member used 
See Clutch Section /or complete data. 
Facings-Molded type (Pass. Car),Molded &Woven 
type (Picl{-UP & Panel Dellvery). Inside Diam. 51/a''. 
Outside Diam. 7'1/s". Thickness .125".. 

Adjustment:-Pedal free travel must be ¾-1" (pro
viding 1/16" clearance between release bearing and 
release levers). To adjust, loosen locknut, turn 
clutch fork connecting cable. 

Removal:-Remove Transmission (see Transmission 
Removal below) and flywheel bell housing, take out 
mounting screws in clutch cover, lift clutch out. 

TRANSMISSION 
TRANSl\USSION:-Warner Model AS3-T84D (Speed

way Pass. Cars, Pick-up & Panel Delivery), AS4-
T84F (Deluxe Pass. Cars with Steering Column 
Gearshift). Constant-mesh, synchro-mesh, helical 
gears (Second & High), sliding spur gears (Low & 
Reverse), See Transmiuion Section for complete dato. 

Transmission Control:-Own remote control type 
mounted on steering column. Std. on Deluxe Pass. 
See Trarumission Section /or complete data. 

Removal:-Cover front seat cushion and door trim. 
On Deluxe Pass. Cars. disconnect control rods at 
transmission. On all other models, disconnect gear
shift lever at retaining collar. Disconnect acceler
ator pedal from rubber socket. remove toeboards. 
disconnect propeller shaft at front universal, re
move bell· housing hand hole cover and disconnect 
clutch throw-out bearing retracting spring. Remove 
lower nuts on engine mounting bolts at rear of 
transmission, jack up rear or engine <Caution-aee 
that fan blades do not damage radiator) to clear 
frame cross-member, remove transmission mount
Ing bracket. remove bell housing-to-transmission 
bolts, pull transmtsslon straight back o.nd lltt out.. 

UNIVERSALS 
UNIVERSAL JOINTS :-Detroit Serles 4100. Needle bear

ing, Ball-and-trunnion type. Two used, 
See Vni.,ersals Sedfon /or complate data. 

REAR AXLE 
REAR AXLE:-Own 1\lodeJ 440 (Pass. Cars), Spicer 

(Salisbury) l\fodel 21-1 (Pick-up & Panel Delive?1')· 
Semi-floating. spiral bevel gear type with Hotchkiss 
drive, See Rear Azle Section /or complete data. 
Ratio-4.3-1 (Speedway), 4.55-1 (Deluxe), 4.7-1 
(Pick-up), 5.1-1 (Panel Delivery). 

Backlash-.004-.008". Shim adjustment. 
Rcmova1:-Hoist rear or car. Disconnect drive shaft 

at rear universaI, brake tube and cables, shock ab
sorbers, spring U-bolts, rear spring shackles. Pull 
axle assembly out toward rear. 

Wheel Bearing Adjustment:-To adjust, remove 
wheel, hub assembly, oil seal and bearing retainer. 
Remove shims from between retalner and backing 
plate to decrease endplay. Endplay-.004-.006" 

SHOCK ABSORBERS 
SHOCK ABSORBERS:-Monroe or Gabriel (Pass. Cars), 

Monroe (Pick-up & Panel Delivery). Direct acting 

FRONT SUSPENSION 
Front Suspension:-Own Model 440 Front Axle. Con

ventlonal type with 'I' beam section and Reverse
Elliott ends. 
Kingpin Inclination-7½• erosswise. 
Caster-3°. Adjustable by installing wedge shims 
between spring and spring pad on axle. 
Cambcr-2•. Not adjustable. 
Toe-In-1/16-1/s". Adjustable by loosening tle rod 
clamp bolts and turning tie rod. 
Steering- Geometry (toe-out on turns)-Wlth outer 
wheel turned 20•, Inner wheel should turn 23°15'. 

STEERING GEAR 
Steering Gear: Passenger Cars-Gemmer Model 250. 

Worm-and-Roller type. Pickup & Panel Delivery
Gemmer Model 120. Worm-and-Sector type. 
See Steering Cear Section /or complete data. 

BRAKES 
BRAKES (PASS. CARS) :-Service-Bendix (Lockheed) 

Hydraulic. double anchor type. Hand lever applies 
rear wheel service brakes. 
See Brake Section for complete data. 
Drums-Alloy cast Iron. Diameter 9". 
Lining-Molded type. Width 13/4". Thickness 3/16". 
Length 18%" per wheel. 
Clearance-.010" toe .. 005" heel tor each shoe. 

Rand Brake :-See Service Brakes above. 

BRAKES 
BRAKES (PICK-UP & PANEL DELIVERY) :-Servic11. 

Bendix Mechanical, Duo-servo, Single.Anchor. Hand 
lever applies all service brakes. 
See Brake Section /or complete data. 
Drums-9" Pressed Steel (Pick-up), 11" alloy iron 
(Panel Delivery). 
Lining-Molded & Woven type (Plck-up), Molded 
(Panel Delivery). Width i¾". Thickness 3/16". 
Length per wheel 19 3/16" (Pick-up), 23 15/16" 
(Panel Delivery). 
Clearance-.011)" at heel and toe or each shoe. 

Hand Brake:-See Service Brakes above. 



Carburetion-Electrical· 

CARBURETOR 
CAR.BURETION:-Carburetor-Carter Type WO Model 

507-S (No. 229 cast on face of flange). 1%," single 
barrel, downdraft type. 
For complete data, refer ro Carburetor lndu. 
Idle Adjustment-It prellminary adjUBtment re
quired <to warm up engine), turn Idle adjusting 
screw in untll Just seated, then turn screw out l¼ 
turns, start engine ~nd run until warm. With engine 
warm, set throttle stopscrew for slightly faster than 
normal idling speed, turn idle adjusting screw out 
until engine begins to roll, then turn screw in until 
engine fires smoothly. Final setting should be 1-1½ 
turns open. Adjust throttle stopscrew for 8 MPH 
idle speed pulling 1n high gear. 
Accelerating Pump-No seasonal adjustment. 
Float Level-%" from top of float to gasket seat on 
cover with needle valve seated (invert to check-<l.o 
not compress spring in valve stem). 
Metering Rods & Jets--See Carter Jet Table in Carbu
retor Section for complete data. 

Fas1i Idle:-Choke valve inter-connected to, throttle 
valve to open throttle to fast idle poaltlon with 
chok.e valve in use. 

CARB. EQUIPMENT 
All' Cleaner:-AO #1529870 oil-wetted type Std., 

#1529'169 heavy duty oil-bath type Optl. Replace
ment Filter Element Assembly Type # 1 (Std.). Type 
#9 (heavy duty). • 

Fuel Pump:-AO 'AF' N'o. 1537320. Exchange Pump 
Type 538. Diaphragm type. 
For complete data, refer to Carburetion Equip. lnde~. 

Gasoline Gaug-e:-Klng•-Seeleyl!:lectric type. K-S Nos. 
Dash Unit-No. 8186 (1941--except Panel Delivery), 
40140 (1942-except Panel Dellvery), 8895 (1941-42 
Panel Dellvery). 
Tank Unit-No. 8318 (1941-42 except Panel Deliv
ery), No. 8484 (1941-42 Panel Delivery). 
For complete data, refer to Carburetion Equip. lnde.ic. 

BATTERY 
BA.Tl'ERY: ..... Auto-Lite, Type AB-13. 6 volt, 13 plate, 80 

ampere hour capacity (20 hour rate). 
Startfllg Capa.city-96 amperes for 20 minutes. 
Zero Capacity-300 amperes for 2.0 minutes. 
Grounded Terminal-Negative (-) grounded to 
front frame cross-member. Engine Ground-Strap 
connector at front engine mounting on left side. 
Dimensions-Length 8 15/16". Width 7". Hght. 8%". 
Location-In engine compartment on right slde. 

STARTER 
STARTER:-Auto-Lite. For each model as follows: 

Amerlear, Plainsman, Pickup (Early 1941) .. MZ.4093 
Amerlcar, Plainsman, Pickup (Late 1941)_ .. MZ.4099 
Amertcarf Pickup (1942) ................. --······-··-···MZ•4109 
Panel De Ivery (Early 1941) ··················~·····-···MZ-4049 
Panel Delivery (Late 1941 & 1942) ................. ..MZ-4100 
Armaturo-Auto-Lite No. MZ-2089 (All Models). 
Drivo-Two types used: Special Outboard Bendix 
No. ROl0HD (MZ-4049 & MZ-4093), Special Barrel 
Type Bendix No. A-2a33 (MZ-4099, MZ-4100 MZ-
fl09). ' 
NOTE-Later type Bendix, No. A-2233, can be used 
In 1erv1olng 1tarten orlg1nally equipped with tbe 
No. RClOHD Bend.Ix Drive. 

AMERICAR & PICK UP441, PANEL DELIVERY 441P (19.1) 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tens.ion-42-53 ozs. (new brushes). 
Cranking Engine-185 RPM, 150-175 amps., 6 volts. 

Performance Data 
Torque . R.P.M. Volts Amperes 

0 ft. lb...._ ___ 4300 ____ 5.5_ .. __ 70 
.65 " ·····--··-2500 5.5 __ .__ 100 

2.;65 M _____ }325 5.Q,_ __ 200 
4.95 " ----- 'l50 ___ 4.5 ___ 300 
'l.65 M ---- 220 ___ 4,o ___ 400 
7.8 " --·-·-··wr.k 3.0 ___ 420 

11.8 ,. ____ Lock 4.0 __ --···- 560 
Removal:--Sta.rter flange mounted on right front 

face of rear motor support. To remove, take out two 
flange ca.pscrews and one capscrew in bracket at 
com.mutator end, remove starter and switch aa an 
assembly. 

Starting Switch (MZ-4093, 4099, '109): Auto-L-ite No. 
SW-3737S. Mounted on st;arter and cable, operated 
by button on instrument panel. Pull required to 
close switch should be 2.3 lbs. min. (at right angles 
to hole at end of lever). 
(MZ-4049, 4100)-Auto-Llte No. SS-4001. Magnetic 
switch mounted on starter and controlled by pwh
button on instrument pa.nel. 
For complet• cfoia, refer to Electrical Equip,rwnf Ind-.,,;, 

GENERATOR 
STANDARD 

GENERATOR:-Auto-lJte GCJ-4811-A. Armature GCJ-
2006-F. Third brush control in conjunction with vi
brating type voltage regulator. Ventilated by fan on 
drive pulley, 
Maximum Charging Rate-25 amperes (cold), 8.0 
volts, 2500 RPM. Actual charging rate controlled by 
voltage regulator and dependent on battery con
·ditton. see Regulator data below. When checking 
genera.tor output, ground 'F' terminal to ellminate 
regulator action. 
Charging Rate Adjustment-See Regula.tor data. 
Third brush setting 2 commutator bars minus 2 
mica strips m.inlmum, 2 bars mlnua 1 mica strip 
maximum from insulated (nearest) ma.in brush. 
Setting adjustable by removing commutator eover 
band and moving t.htrd brush by band counter
clockwise to increase, clockwise ·to decrease output. 
Maxim.um output given above must not be exceeded. 

Perfo,rmance Data 
COld 

Amperea Volta R.P.M. 
0 .---6.4 -- 760 f __ Cl,65 ___ 920 
8 __ (1.9 ------1080 

12 __ '1.2 __ ,1240 
US __ .7.45 _____ 1400 
20 __ .7.7 ---·-·1580 
25 ____ s.o __ -2500 

Hot 
Amperes Volt'.! R.P.M. 

o __ 6.4 _ 8150 
~(S.7 __ 1020 
8. __ 7_0 __ 1240 

12 7..3 -1400 
16 ___ .7.6 __ 1650 
20- .. --'1.9 ___ 2100 
22 __ 8,0 __ ...2700 

Rotation-Counter-clockwise at commutator end. 
Brush Sprinir Tenslon--53 oos. max. (new brushes). 
Field Cuneni-1.9-2.1 amperes at 6.0 volts. 
Motoring Corrent-4.0-4.4 amperea at 6.0 Tolt.s. 

Bemonh-Conventlonal pivot mounting at right 
front or engine. To remove, ~ out pivot and 
cla.mp bolts. 

Belt Adjastment:-Looeen pivot and elam.p bolts, 
l1F1ng generator out 11lltll tan ean be wrned with 
belt irt&Uiaaai,. 

GENERATOR 
SPECIAL EQUIPMENT 

SPECIAL GENERATOR (PICK-UP & PANEL DELIV
ERY) :-Auto-Lite GCS-4109.t\-5, Armature GCS-
2049-F. Used With Two-charge (non-vibrating) 
Regulator Model TC-4317-A. It this equipment used 
on 1941-42 models, re/er to 1939 Willr• Model 48 
article ( precedinc) for data on thu model. 

REGULATOR 
REGULATOR:-Auto-Lite VRR-4004A. Voltage type, 

In single case on engine side of dash. 
For complete data, refer to Electrical Eqriipnumt Index. 

Cutout Relay 
Cuts In-6.4-6.6 volui. 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. dlsch.>. 
Contact Gap-.015" minimum. . 
Air GaP-,031-.034" with contact., open. (check o.t 
binge end ot core). 

Voltage Regulator 
Setting-7.3-7.6 volts at •m• F. See Electrical Equip
ment Section for settings at other temperatures. 
To Check (without breaking seals)-Connect am
meter in charging line at regulator 'B' terminal (use 
short heavy leads), voltmeter betwee.n 'B' terminal 
and ground. Operate generator at apeed equivalent 
to 30 MPH., charging fully charged battery, until 
voltage ls steady. Voltage reading should agree with 
setting given above. 
To Adjust (with cover removed)-Change regulator 
armature spring tension by bending lower spring 
hanger slightly. See Electrical Equipment Section. 
Contact Gap-.012"min. (armature against stop pin). 
Air GaP-.048-.05.a" with contacts just opening. 

LIGHTING 
LIGHTING :-Headlamps-Corcoran-Brown pre-focus

ed double filament type with upper and lower 
beams controlled by Beam Selector Switch on toe
board. 
Headlamp Adjnstment-With upper beam lighted 
and car 25' from screen, aim each headlamp so that 
beams centered on vertical line directly ahead of 
lamp center, and upper edge at horizontal line at 
lamp-center height, with lamp door and lens 1n 
place. To adjust, remove door and lens, turn 3 ad
justing screws on refie<!tor rim. 
Beam Indicator-Red jewel 41 upper edge of speed
ometer dial. Lighted when upper beams in use. 

Switches 
IJghtini:--Douglaa No. 5864. 
Beam SelectQr--Douglu. 
lnstrument--Dougl.a.a. 

Bulb Specifications 
Poaltion Candlepower Mazda No. 

Headlam.pa ___ -··-···-··32-21 ..... __ ........... 2320 
Parkini ···-·--- --·- 1.5 ·-····-··--····· 55 
Instrument, Beam Ind.--···· 1 ·-···--· .. -·-···· 51 
Stop & Tall ···--······-··-··-··-··· 21-3 ···-····--· ........ ll58 
Dome, Llceme Plate___ 3 ·-··--·--·····-- 63 

MISC. ELECTRICAL 
FUSES:-Llghtlng--20 ampere. On lighting switch. 

Overdl'lve Control RelaJ"-20 ampere. On Overdrive 
Control Relay. 

BORN:-Schwane. Vibrating, d.lBc type. 
Hom Oo.rren~ amperea. 

CONTINUED ON NEXT PAGE 



Mechanical 

CLUTCH 
CLUTCH:-Atwood Model TP28-7 (Americar), TP28-7-l 

(Pick-up & Panel Delivery), Single plate, dry disc 
type with new hydraulic type dampener. 
NOTE-Atwood Driven Member with hydraulic type 
dampener used on all Passenger Cars and some 1941 
Pick-up and Panel delivery. Borg & Beck Driven 
Member used on some 1941 and all 1942 Pick-up and 
Panel Delivery. 
See Clutch Section for complete data. 
Facings-Moulded, 2 requlred. Inside Diameter 51/8 ". 
Outside Diameter 73/a". Thickness .125". 

Adjnstment:-Pedal free travel 3/4-1'' (provides 1/16" 
clearance between release bearing & release levers). 
To adjust, change length of clutch fork connecting 
cable. 

Removal:-Remove Transmission (see below) and 
flywheel bell housing. Tak& out mounting screws 
in clutch cover. Remove clutch assembly. 

TRANSMISSION 
TRANSl\USSION:-Wamer. Model AS5-T840. All heli

cal gear type with synchro-mesh (second and high), 
sliding gear (low & reverse). Overdrive with elec
trical 'kick-down' control Std. on Plainsmen, Optl. 
on other Americar models. 
NOTE-Pick-up and Panel Delivery transmission 
equipped with shielded bearing on main drive gear. 
See Transmission Section for complete data. 

Transmission Control:-Mechan!cal steering col. shift. 
See Transmusion Section for complete daia. 

Removal:-Disconnect accelerator pedal from rubber 
sock.et, remove toeboards. Disconnect control rods 
at transm!sslon and front universal, Remove bell 
housing hand hole cove.r and disconnect the clutch 
throw-out bearing retracting spring. Remove lower 
nuts on engine mounting bolts at rear of trans
mission, jack up rear of engine (CAUTION-See 
that fan blades do not damage radiator) to clear 
frame cross-member. Remove transmission mount
ing bracket and bell housing-to-transmission case 
bolts. Pull transmission straight back and lift out. 
Overdrive Removal-Same as above plus the follow
ing: Disconnect solenoid wires and overdrive con
trol cable at transmission. Remove overdrive rear 
support by taking out bolts at frame ends. NOTE-
When installing overdrive rear support, install equal 
number of shims between frame and each end of 
support until bottom of overdrive case just touches 
rubber insulator, then remove shims equal to, 3/16" 
thickness from each end of support to give proper 
compression of Jnsulator. 

AMERICAR & PICK UP 441, PANEL DELIVERY 441P (1941) 
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OVERDRIVE 
Warner Type R7. Overdrive with electrical "kick
down" control. Used with special Overdrive Trans
mission as Opt!. Equipment on 1941-42 Passenger 
Car models. 
See 1'rnnsmission Section for complete data, 
Overdrive Solenoid-Delco-Remy No. 1569. 
Throttle Switch-Cole-Hersee No. 9016. Adjust posi
tion of switch on bracket so that switch plunger 
just contacts end of accelerator rod (max. clearance 
1/32") when carburetor throttle Is wide open. 
Overdrive Relay-Auto-Llto Model HR-4201AS. 

Removal: Same as standard transmission (above) 
except that lock-out control and wlres on transmis
sion solenoid must be disconnected. flrst. 

UNIVERSALS 
UNIVERSAL JOINTS:-Detroit Series U00. Ball-and

trunnion ·type with needle bearings. 2 used. 
See -Unfoer11als Section for completfl data. 

REAR AXLE 
PASSENGER CARS 

REAR AXLE (AMERICA& PASS. CARS) :-Own Model 
441 (1941), 442 (1942). Semi-floating, hypoid gear 
type with Hotchkiss drive. 
See Rear Axle Section for complete data. 
Ratio-4.44-1 Std. No Optl. ratios. 
Backlash-.006-.008". Shim adjustment. 

Removal :-Holst rear of ear. Disconnect rear univer
sal, brake tube and cables, shock absorbers, spring 
U-bolts, rear spring shackles. Pull assembly to rear. 

Wheel Bearing Adjustment:-To adjust, remove wheel, 
hub assembly, oil seal and bearing retainer. Remove 
shims from between retainer and backing plate to 
decrease endplay. Endplay-.004-.006" total. 

REAR AXLE 
PICK UP & PANEL DELIVERY 

REAR AXLE (PICK-UP & PANEL DELIVERY) :-Spicer 
(Salisbury) Model 21-1 (1941 AU Trucks, 1942 First 
500 Trucks), Model 41-4 (1942 After first 500 Trucks). 
Semi-floating, spiral bevel gear (Model 21-1), hy
poid gear (Model 41-4) type with Hotchkiss drive. 
Sec Rear Axle Section for complete data, 
Ratio-4.9-1 (Model 21-1), 4.82-1 (Model 41-4), 
Backlash-.006-.008"'. Shim adjustment. 

Removal & Wheel Bearing Adjustment:--Same as for 
Americar passenger cars (see data above). 

SHOCK ABSORBERS 
SHOCK ABSORBERS :-Monroe. Hydraulic (per;;na

nently sealed assembly), dlrect acting, adjustable 
type. Part No. for each model as follows: 

Front Rear 
Monroe No. Willy Monroe Willys 

Sl;d.(D .......... ·•·-···639022 ..... - ... 11422 ........ 039008 ...... 11425 
Hvy. Dty.(D ........ 639187 ... -...... 11429 ........ 639188 ...... 11430 
Comm'l.® .......... 639187 ... _, ..... 11429 ........ 639537 ...... 11434 
©-Passenger Car. ®Pick·-up & Panel Delivery. 
See Shoe!, Absorber Section for complete data. 

FRONT SUSPENSION 
Front Suspension:-Own Model 441 (1941), 442 (1942) 

Front Axle, Conventional 'I' beam section with Re
verse-Elliott ends. 
Kingpin lncllnation-7½• crosswise. 
Caster--3°. Adjustable by installing wedge shlms 
between spring and spring pad on axle. 
Camber-2°. Not. adjustable. 
Toe ln-1/32-5/32", Adjustable by looseolng tie rod 
clamp bol~ nnd turning tie rod. 
Steering Geometry (toe-out on tums)-With outer 
wheel turned 20•, inner wheel should turn 23°15'. 
Not adjustable (check for bent steering arms). 

STEERING GEAR 
Steering Gear: Ross Model T-12.Cam-and-Twln Lever 

type, 
See Steering Gear Section for complete data. 

BRAKES 
BRAKES (ALL MODELS) :--Service. Bendix (Lockheed) 

hydraulic, double anchor type. Hand lever applies 
rear wheel service brakes. 
See BTake Sectfon for complete data. 

Drunu.-Nickel chromium alloy iron. Diameter 9". 
Lining-Moulded type. Width l¾". Thickness 3/16". 
Length per wheel 18% (1941), 16 53/64" (1942). 
Clearance-.008" toe (top), .005" heel, for each shoe. 
Braking Power-43% rear wheels, 57%·front. 

Hand Brake:--See Servlc.e Brakes above. 
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lgnition-Carburetion JEEP, UNIVERSAL MODEL CJ-2A (1946-48), CJ-3A (1949-51) 1946-51 WILL YS 899 

rock shaft back and forth until drive lug on end of 
sha.tt enters slot 1n drive coupling, push distributor 
down lnto place and Install hold-down screw. Chee~ 
Ignition Timing. 
CA.UTlON-lf Oil Pump remol'Jed, refer to Oil Pump 
lnatallation directiom In Will11 Shop Note,. 

IGNITION TIMING 
Std. Setting Flywheel Degs. Piston Position 
Regular Fuel ...................... 5° BTDC ............. 010" BTDC. 
Low Octane Fuel ................ At TDC ................. 000" TDC. 
NOTE-Set tlmlng as speci11ed 1n accordance with 
Octane Rating of fuel customarily used. 

►Timing l\'lark Change-Flywheel marked "5°" (re
placing "IGN /") starting Engine No. 175402. 
Timing-With #1 piston on compression, tum 
crankshaft until piston reaches firing position (see 
Timing Table above), with flywheel mark "IGN" (5 • 
BTDC setting) or "TC" (At me setting) centered 
in inspection hole in right front face of flywheel 
housing below starter. Loosen advance arm clamp 
bolt, rotate distributor un.tll contacts begin to open 

••I 

LIGHTING 
SWITCH 

GASOLINE GAUGE 
TANK UNIT 

GASOLINE GAUGE 
DASH UNIT 

BEAM INDICATOR 

AMMETER 

CONNECTO~ 

(press rotor clockwise to ellm1nate backlash), 
tighten clamp bolt. See that rotor 1s at #1 segment 
in distributor cap and check spark plug cable con
nections (see diagram). 
Timing (Using Timing Light-Engine Idling)-This 
method recommended by manufacturer. Direct 
timing light on flywheel, idle engine (engine must 
be warm), adjust distributor (as directed above) 
until timing mark is centered in inspection hole. 

CARBURETOR 
Carter WO Type 6368A superseding 596S & 636S. 
11/s" Sl.ngle Barrel, downdraft, with manual choke 
control (interconnected with throttle to provide 
fast idle). 
NOTE-Carburetor may be identified by Castlng 
Number 458 (596S), 505 (6368) on face of flange, 
See Carburetor Section for complete data. 
Idle Adjnstment-With engtne warm (choke vll.lve 
wide open and fast idle Inoperative), set throttle 
stopscrew for idling speed of 600 Engine RPM or 

BEAM CONTROL 

SWJTCH, 

HORN JUNCTION 

STARTER 

.F. 

.. , .. :::=~' 
GENERATOR 

PARKING 

PARKING 

IGNITION COIL 
NOTE• WIRE COLORS VAR.V 
(NOT UlilF0RP,\ ON ~LL CARS). 

BATTERY 

LATER CIVILIAN JEEP 

8 MPH. Turn idle adjusting screw out until engine 
begins to roll, then tum screw in untll engine fires 
smoothly. Final setting of idle screw should be 1-2 
turns open. Recheck idle speed. 
Accelerating Pamp-No seasonal adjustment. 
Float Level-%" from top of float at free. end to 
machined surface (gasket seat) on cover with valve 
seated. To check, invert assembly and allow float to 
bang freely. Do not compress spring in vll.lve stem. 
Meierinf Rods & Jetli-See Carter Jei Table in C11r
bur,dor Section /or complete data. 

Fast Idle: Choke valve interconnected with throttle 
valve to open throttle to fast idle position when 
choke in use. No adjustment required. 

CARB. EQUIPMENT 
Governor (Special Equip.): King-Seeley "Handy" 

Model 26510-400 (CJ-2A), 26510-354 (CJ-3A) Mon
arch or Novi Governors. Centrifugal types. Mounted 
on le.ft front corner of cylinder head and driven by 
special belt from the crankshaft. 
Setting-1000 to 2600 RPM of englne In steps of 200 
RPM (1n accordance with position of dash control 
lever which bas nine settings). 
Adjustment--See Willr• Shop Noiu for direcdoru. 

Air Cleaner: Oakes Model No. 613300. Oil-bath type. 
Servicing-Clean and refill oil reservoir to indi
cated level with same grade engine oil used in 
cran.kcase at 2000 mile intervals (when crankcase 
drained), or more often if required by operating 
conditions (twice daily for extremely dust tleld 
conditions) . 

Fuel Pump: AC Type AF No. 1538886 Diaphragm type 
(Std.), AC Type AM No.1537409 (CJ-2A), No.1539353 
(CJ-3A) combination fuel-and-vacuum pump. 
Replacement Pump-AC No. 572 (1538886), 7409 or 
9306 (1537409), 9353 (1539353). 
See Carburetion Equipment Section /or data. 
Pressure--3 lbs. (4½ lbs. max. at 1800 RPM). 

Gasoline Gauge: Auto-Lite (Motometer) elec. type. 
Dash Unit-Auto-Lite No. NG-107640. 
Tank Unit-Auto-Lite No. N0-10762T. 
See Carburetwn Equipment Section /or data. 

CRANKCASE VENTILATOR 
Sealed Positive Ventilation Type. Consists of Air 
Intake Pipe from Air Cleaner to Crankcase Oil Filler 
(Oil Filler Cap has gasket and must seat tightly to 
prevent air leaks at this point) and Air Outlet Pipe 
from Valve Chamber Cover to Intake Manifold. 
There is a Vacuum Valve at the manifold connec
tion and this valve must close at idling speed for 
satisfactory engine idling performance. 

Servicing-Make certain that connecting . pipes 
are tight and that oil filler cap gasket seals cap 
tightly. Remove and clean control valve when tun
ing engine or whenever system does not operate 
satlsfactorily . 

Vacuum Control Valve: Remove control valve by 
disconnecting pipe at valve chamber cover and un
screwing valve from manifold, clamp valve in vise 
and remove top of housing, withdraw valve and 
spring. Clean valve and valve seat thoroughly, Re
assemble and re-install unit. 

CONTINUED ON NEXT PAGE 
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ENGINE 
CONTINUED FROM PRECEDING PAGE 

diameter a.nd 1.s diamond-bored and tin-plated. 
Pin Fit in Piston-.0001-.0005" clearance or light 
thumb push flt with piston and pin at 70°F. 

Replacement Pins: No oversizes are available. 
CONNECTING ROD: Length-9.1845-9.1905". Weight 

-39.41 ozs. 
Crankpin Journal Diameter-1.9385-1.9375". See 
"Original Bearirig Si::es" in JP'illys Special Data. 
Lower Bearing-Steel-backed. babbitt-lined, re
placeable type. CAUTION-Oil spray hole In upper 
hal.f of bearing must line up with oil spray hole in 
rod. 
Clearance-.0005- .0025". Sideplay-.004- .010". 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file connecting rods or bearing caps. 
See Will,-a Shop Noua for "Palnuc" inacaUation. 
NOTE-Replace bearings when clearance exceeds 
. 005" or aideplay exceeds .013". 

Replacement Bearings: Furnished Standard & .010", 
.020", .030'' UndersizG. 

Installing Rods: Lower bearing offset. Install rods 
with short side of bearing toward nearest main 
bearing or toward front of engine (#1, 3), toward 
rear (#2, 4). on spray hole in lower end of rod 
toward right of engine (away from camshaft) on 
all rods. 

CRANKSHAFT: Three bearing type with integral 
counterweights (up to Jeep Engine Number 55137), 
removable counterweights (after above no.). 
Journal Diameters-2.3340" (all bearings). See 
"Original Bearing Si:ses" in Willr• Shop Notes. 
Bearings-Steel-backed, babbltt-linedb replaceable 
typo. Bearing shells are dowelled 1n earing caps 
and crankcase. 
Clearane&-.001-.0025" (.0005-.001" new). 
NOTE-Replace bearings when clearance exceeds 
. 006" or when endplay exceeds .018". 

Bearing Adjustment: None (no shima). Replace bear
ings. Do not file bearing caps. See Crankshaf• Serr,io
ine inatrucdona in Will,-a Shop No,-. 
NOTE-Engine must be removed from chassis for 
bearing replacement and crankshaft servtclng. See 
Enel,.. Removal lmtnutiona in Willr• Shop Nou.. 

Replacement Bearings: FumJshed Sta.ndard & .010", 
. 020'', .030" Undersize. 

End Thrust: Taken by flanged faces of #1 (front) 
bear.Ing. Adjustable by adding or removing sh1ms 
between crankshaft sprocket thrust washer and 
sprocket. NOTE-Crankshaft sprocket must be re
moved with a gear puller in order to make cndplay 
adjustments. Adjusting shims furnished .002", .004", 
.010" and .030'' thick. 
Endplay-.004-.006". 

FLYWHEEL: ReIUoval-See Willrs Special Data. 
CAMSHAFT: Four bearing. Non-adjustable cha.:in 

drive (first), helical gear drive (later). 
Joarnal Diameters-#1, 2.188"; #2, 2¼": #3, 
2 3/16"; #4, l¾". 
Bearinp-Removable steel-backed, babbltt-11.ned 
bushing (front) ,machined In crankcase (all others). 
Clearance-.002-.0035,., Service limit .006" (front), 
. 008" Call others). 
~rn•b&ft Removal-See Will,-. Sho11 Nata Jar cla,a. 

• End Thrust (for Engines with Timing Chain Drive): 
End thrust taken by thrust washer behind camshaft 
sprocket and spring loaded plunger in forward end 
of camshaft which bears agalnst stationary thrust 
pin on chain case cover. NOTE-Make certain that 
plunger and spring are in place when installing 
chain case cover. 

End Thrust (for Engines with Timing Gear Drive): 
Taken by thrust plate assembled behind gear with a 
spacer assembled behind plate. If req~red, a ~hin 
shim can be installed behind spacer 1f too httle 
clearance, or spacer can be dressed to provide 
greater clearance. 
Endpla.y-.003-.0055". 

►Timing Case Co-ver (& Front Oil Seal) Change: See 
"Crankshaft & Main Bearings" in Willrs Shop Notes. 

►Timing Chain (to Jeep Engine Number 44417): Link
Belt, non-a~justable. Width 1". Pitch ½", Length 
23½" or 47 lmks. 

►Timing Gears (after Jeep Engine Number 44.417): 
Crankshaft gear cast iron. Camshaft gear Fibre 
with steel hub . 

►NOTE-Jeep Engine with Timing Gears carry engine 
mark "J" ahead of engine number. • 
Timing Gear Backlash-.000-.002". 

Camshaft Setting (First Ca.rs wUh Timing Chain) : 
With #1 piston on· top dead center, mesh chain 
with marks on sprockets adjacent a.nd in line with a 
straightedge across the shaft centers. 
NOTE-Camshaft sprocket mounting screw holes 
offset to insure correct position of sprocket on shaft. 

Later Cars (With Timing Gea.rs)-Mesh gears 
with marked tooth of camshaft gear oppo.slte 
marked space between gear teeth on crankshaft 
gear. 

v ALVES: Head Diam. Stem Diam. Length 
Intake .............. 1 17 /32" ............... 373"(!) ................ 5 3/4" 
Exhaust ............ 1 15/32" ............... 3725"@ .......... 5 13/16" 
(D-.372-.373". @-.371-.372" (1950 Models). 

Seat Angle Lift Stem Clearance 
Intake .............. 45° .............. 23/64" ......... _ ...... 0015-.00325" 
Exhaust .......... 45"·-·-····-.23/64" ................... 0025-.0045" 

Valve Guides: Removable type. Remove guides from 
above with puller, install new guides with driver or 
press guides down 1n place to following dimensions: 
Intake Guide-Top of guide l 5/16" below top face 
of block. The shorter smaller-diameter section end 
of the guide should be up . 
Exhaust Guide-Top of guide 1" below top face ot 
block. Taper end (counter-bored end) of guide 
should be up. 

Valve Springs: InstaJl springs with closed-coil end up 
toward cylinder block. Spring free length 2½", 

Spring Pressure Spring Length 
Valve Closed .................... 53 lbs ........................... 2 7 /64'' 
Valve Open ...................... 120 lbs ........................... l 3/4" 

Valve Lifters: Mushroom type operating in reamed 
holes in block. Serviced by installing oversize lifters. 
Lifters furnished .004" Oversize. 
Lifter Diameter-.6240-.6245". 
Lifter Clearance-.0005-.002". 
NOTE--CamshaJ't must be removed for lifter re
moval . 
Stte CorMha/t Remot1al inarructiona in Will,-sShopNote,. 

VALVE TIMING 
Tappet Clearance: .016" All Valves, Hot or Cold. 
NOTE-Tappet adjusting screws nre "self-locking" 
type (no locknut.'i). 

Valve Ti.ming: See Camshaft Setting (above). 
Intake Valves-Open o• BTDC. Close so• ALDC. 
Exhaust Valves-Open 47• BLOC. Close 12• ATDC. 

►Timing Marlt Change (starting CJ-2A Jeep Engine 
No. 175402)-Flywheel marked "5°" (for 6° BTDC.) 
and "T.C." (top dead center). "I.O." mark not car
ried and intake opening point on these engines must 
be estimated. 
Valve Timing Check-Set tappet clearance #1 in~ 
take valve at .020". This valve should open with #1 
piston 9° or .039" before top dead center with fly
wheel mark "I.O." centered 1n inspection hole on 
right front face of flywheel housing below starter. 
Reset tappet clearance to .016" running clearance. 

LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, and timing 
chain or timing gears. Oil pump mounted external
ly on left hand side of crankcase. 
Crankcase Capacity-4 qts. (refill), 5 qts. (dry or 
whenever oil filter drained) . 
Norm.al Oil Pressure-40-50 lbs. (35 lbs. at 30 MPH., 
10 lbs. at idling speed of 600 RPM). 
NOTE-On first Universal Jeep 50 lbs. gauge pres
sure equivalent to 25 lbs. actuai pressure (oU pres
sure relief valve opens at 25 lbs.). 

►Oil Pressure Regulator (Early Universal Jeep)
Under plug on oil pump cover. Opens at 25 lbs. (50 
lbs. gauge pressure). Adjustable by adding or re
moving shims located above spring in plug. 

►Oil Pressure Regulator (Later Universal Jeep)
Under plug on side of pump housing. Opens at 35 
lbs. Adjustable by add.ln.g or removing shims lo
cated above spring in plug. 

►Oil Pump (up to Jeep Engine Number 44417): Plane
tary gear type mounted on left Side of crankcase. 
Oil Pump Servicing-See Willya Shop No,- . 

►Oil Pump (after Jeep Engine Number 44417): Rotor 
type pump mounted on left side of crankcase. 
Oil Pump Servicing- See Will:ra Shop Notu. 

Oil Filter: Purolator. On cylinder head bracket a.t 
right front corner of cylinder head with oll outlet 
connected to top of timing chain cover. 
CAUTION-Filter should be drained at each crank
case oil change (2000 mlle intervals) and filter ele
ment replaced at 8000 mile intervals for normal 
service. 

Oil Pressure Gange: Auto-Lite No. G-10763. Bourden 
tube type (not olectrlc). 

COOLING 
Cooling System: Pressure type with pressure valve 

(relief valve) in filler cap. 
Capa.city-11 quarts with standard radlator. 
NOTE-Special ''Hot Climate" radiator Optl. 
Pressure Valve-AC No. 846709 (Radiator Filler 
Cap). Opens at 3¾ lbs. (3¼-4¼ lbs.). 

Water Pump: Centrifugal, packless, ball bearing type. 
See Waler Pump Seclion for complere dara. 
Pump Removal-Loosen drive belt adjustment and 
remove belt, disconnect hose, remove pump mount-

CONTINUED ON NEXT PAGE 



Mechanical 

REAR AXLE 
FULL-FLOATING TYPE 

CJ-2A UP TO SERIAL NO. 13453 
Spicer (Salisbury) l\fodel 23-2. Full-fioa.tlng, hypold 
gear type w1th Hotchkiss Drive. NOTE-This axle 
used on first Universal Jeep models. 
See Rear Axle Section f OT complete data. 

Ratto--5.38-1 Std. 
Backlash-.005-.007". Shlm ndjustment. 

Removal: Support rear end of car securely with a 
chain hoist and support placed under frame ahead 
of rear springs, remove rear wheels. Disconnect rear 
shock absorbers, rear brake line (at frame connec
tion>, nnd prppe11er shaft by removing universal 
joint "U" bolts at axle end of shaft. Place support 
Jacks under axle housing so that springs relieved of 
weight, remove nuts on spring center ellp "U" bolts, 
remove pivot bolts at front end of springs and lower 
the springs, remove axle assembly from beneath 
the car. 
INSTALLATION CAUTION-Bleed brake lines after 
axle re-installed and brake lines connected. 
Spring Shackle & Pivot Pin Installation-See 
"Spring Shackles" in Willrs Slwp Notes. 

AIie Shaff; Removal: Remove six capscrews and wash
ers holding axle shaft drfvinf? f1anf?e on wheel hub. 
thread two of these screws Into "extra" holes (be
tween regular mounting screw holes) and tum 
screws up evenly to pull axle shaft out, withdraw 
axle shaft from housing. 

Wheel Bearing Adjustment: Remove the six axle 
shaft flange screws, turn two of these screws into 
''extra" holes in flange to start shaft, withdraw axle 
shaft. Adjust bearings in same manner as front 
wheela (above>. When re-insta.lllng axle shaft, make 
certain that gasket installed under flange. 

REAR AXLE 
SEMI-FLOATING TYPE 

CJ.2A AFTER SERIAL NO. 13453 & ALL CJ-3A 
Spicer (Salisbury) Model !3-1 or 41-2. Semi~i'loat
ing, hypold gear type with Hotchkiss Drive. 
See Rear Axle Section /or complete data. 

Ratio-5.38-1. 
Backlash-.004-.008". Shim adjustment. 

Removal: Support rear end of car securely w1th a 
chain hoist and supports placed under frame ahead 
of rear springs. Remove wheels. Disconnect rear 
shock absorbers, rear brake line (at frame connec
tion), and rear brake cables and conduits. Discon
nect propeller shaft at rear universal joint. Place 
support jacks under axle housing so that springs 
relieved of an weight, remove nuts on spring center 
clip "U" bolts. remove pivot bolts on front end of 
springs and lower springs, remove axle assembly 
from beneath car. 
INSTALLATION CAUTION-Bleed brake lines after 
axle re-installed and brake lines connected. 
Spring Shacld.e & Pivot Pin Installation-See 
"Spring Shaclcles" in Willrs Shop Notes. 

Axle Shaft Removal: Remove wheel, hub cap. and 
axle shaft nut. Use wheel puller to remove wheel 
hub. Disconnect brake line at wheel cylinder and 
parking brake cable. Take out bolts mounting back-
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.Ing plate, remove dust shield, oil seal and brake 
backing plate (CAUTION-Do not lose wheel bear
ing adjusting shims located between backing plate 
and axle housing flange). Pull a.xle shaft and bear
ing assembly out of the housing. 

Wheel Bearing Adjustment: Bearing endplay con
trolled by shims between backing plate and axle 
housing !lange. To adjust, remove wheel hub and 
backing plate (see Axle Shaft Removal above). add 
or remove shims between backing plate and hous
ing flange for correct endplay. NOTE-In original 
production, shims used only at left hand end of axle 
housing. Shims may be Installed at right hand end 
of axle housing, if required, for correct clearance 
with new axle shaft. 
Endplay-.003-.005". 

SHOCK ABSORBERS 
Delco-Model 1030-K (Front), 1031-K (Rear). 
Monroe-Model K-11436 (Front & Rear). 
Direct acting, hydraulic types. Shock absorbers on 
first cars are adjustable. 

Adjustment: Remove mounting bolt at lower end, ful
ly collapse shock absorber by pressing up ori lower 
end until adjusting key within unit engages slot In 
adjusting plate (can be determined by feel), turn 
unit in clockwise direction until lim.lt of adjustment 
is reached (full range of adjustment ls four turns), 
back off adjustment by turning untt counter-clock
wise exactly two tu.ms for standard setting. CAU
TION--See that adjusting key does not slip out of 
engagement with slot while making adjustment. 
NOTE-Later type shocks not. adjustable. 

Refilling: Requires disman'Uing of unit. See Sh.o~k Ab-
5orber article in Shack Absorber Sectfon for data. 
NOTE-Later type shoclcs not refillable. 

FRONT SUSPENSION 
Front Axle: Spicer (Salisbury) Model 25. Special full

floating driving unit. See Front .4xle data (above). 

Front Suspension: Special front-wheel drive unit with 
semi-elliptic springs. Steering knuckle mounted on 
taper roller bearings carried on two stub shafts in 
spindle housing. 
Endplay-.001-.003". 
Stel'!ring Knuckle Bearing Servicing & Adjustment: 
See Front Ade data ( above). 
Kingpin Inclination-7½• crosswise. 
Caster-3°. No adjustment. If caster Incorrect, 
check entire front end and correct by installing 
new parts. 
Camber-I½•. No adjustment. Correct by installing 
new part.s. Do not attempt to correct camber by cold 
bending or heating of parts. 
Toe In-3/64-3/32" (1/32" each wheel). To adjust, 
first set each front wheel straight ahead (see Note 
below), then set toe in by shortening each tie rod 
approximately ½ turn. This procedure necessary to 
malnta1n correct position of steering idler arm. 
NOTE-To set front wheels straight ahead, first set 
tie rod end of steering bell crank (idler lever on 
frame rront cross-member) exactly at right angles 
to front axle. Check front wheels by using a straight 

edge or sighting along rear and front wheels. Adjust 
each tie rod (loosen end clamp bolts and turn rod) 
until front wheels a.re exactly straight ahead. Then 
make toe in adjustment as directed above. Tie rod 
lengths between ball end centers should be 20%" 
(left), 25%" (right). 
Steering Geometry-With inner wheel turned 20•, 
outer wheel should be turned exactly 18"30'. 

STEERING GEAR 
Steering Gear: Ross Model T-12, Cam-and-Twin Lev

er type. 
See Steering Cear Section /or eomplete dala. 

BRAKES 
Service Brakes: Bendix (Lockheed) Four wheel, Hy

draullc, Double anchor type. Hand lever a.ppllea in
dependent brake on drive shaft at rear of transfer 
case. 
See B'-rahe Section /or complete data. 
Drnm Diameter-9". 
Lining-Width 13/4". Thickness .206-.216". Length 
per shoe 10 7/32" (forward shoes), 6 39/64" (rear 
shoes). NOTE-Manufacturer recommends use ot 
new or replacement shoe assemblies with factory
installed linings. 
Cleuance-.008'' toe, .005" heel, for each shoe. 

Hand Bra,ke: Mechanical type. Two-shoe, internal ex
panding type with drum mounted on drive sha!t at 
rear of transfer case. 
Drum Diameter---8". 
Lining--Woven type.Width 13/4". Th1ckness .206-
.216". Length per shoe 8¼". 
Hand Brake (Adjustment for Wear)-Make certain 
that hand brake cable and linkage operate freely. 
Lubricate if sticking or binding is evident. Place 
brake handle on Instrument panel In "off" position. 
Rotate brake drum until one pair of adjusting holes 
(three pairs located on back face of dmm) ls oppo
site the adjusting screws (notched whee.ls) within 
the brake. Insert a screwdriver or adjusting tool 
through each hole and tum each adjusting screw 
equally until the brake shoes are snug against the 
drum (NOTE-w1th, tool agai.nBt edge of hole as a 
fulcrum, move outer end of tool out away from 
center of driveshaft to expand shoes). Back off each 
adjusting screw "I notches to provide correot shoe 
clearance. 

Linkage Adjustment-When brake shoes replaced 
or major adjustment required, check and adjust 
brake operating lever and cable as follows: 

Brake Lever-The lever position is determined 
by adjustment of cam and will not change when 
new shoes or linings installed. Check clearance be
tween closest point on lever and brake backing plate 
with brakes "off." This clearance should be 3/32". 
Adjust the special lever ball nut as required. 

Brake Cable-Disconnect cable (remove clevis 
pin at brake operating lever. Place brake handle in 
"off" position. Make certain that brake operating 
lever position is correct (see above). Adjust clevis 
on brake operating lever end of cable so that clevis 
pin can just be inserted without changing position 
of brake handle or brake operating lever. 



lgnition-Carburetion-Electrical 

IGNITION TIMING 
Std. Setting- Flywheel Degrees Piston Pos, 
All Engines .................. 5• BTDC .............. 010" BTDC. 

►Timing Mark Change-Flywheel marked "5°'' {re
placing ''ION/") starting 4-63 Engine No. 51379. 
Timing (Using Timing Light-Engine Idling)-Thls 
method recommended by manufacturer. Direct tim
ing light at flywheel through inspection hole in 
front face of housing below starter, idle engine (en
gine must be warm), adjust distributor (as directed 
above) until timing mark is centered in inspection 
hole. 

CARBURETOR 
CARTER 

Carter WA-1 No. 613S. 1¼", Single Barrel, Down
draft type with manual choke control. 
Casting Nutnber on Flange----485. 
Carter YF Type 738S, 1¼" Single barrel downdraft 
type with manual choke control and "Diaphragm" 

'; 
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TANK UNIT 
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• OIL PRESSURE GAUGE 
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type accelerating pump and metering rod control. 
See Carburetor Section /or complete data. 

►S'l'UMBl,E CORRECTION (7,'18S, 768S, SA, 832S, 
CARBURETORS)-See "C<1rr,e,· YF" in Carlmretor Sec
tion for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Rods & Jet:5-Sett Carter Jet Table in Car
buretor Section for complete data. 

ZENITH 
Zenith Model 228AV10 & 28BV10-Single barrel, 
downdraft with manual choke control. 
Outline No.-(228AV10) 10760, (28BV10) 10569-A. 
On round metal tag riveted on top of float bowl 
cover. Use in ordering parts. 
See Carl,uretor Section for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune.Up data. 
Metering Jets-See Zenith Jet Specificatiorn in Carbu
retor Section. 

CARB. EQUIPMENT 
Fast Idle: Interconnected linkage by which choke 

yalve lever opens throttle to fast idle position when 
carburetor choked for starting. 
Setting-No adjustment required. 

Air Cleaner: Oakes Model 616615 Oil-wetted type Std., 
Model X616150 Oil-bath type Optl. 
Servicing (Oil-wetted type)-Clean filter element 
and re-oil at 2000 mile intervals or more often ff 
required by operating conditions. 
Servicing (Oil-bath type)-Clean filter and fill with 
same oil used in engine crankcase at 2000 mile in
tervals (at oil change). Capacity approx. 1¼ pts. 

Fuel Pump: AC No. 1537409 (1946-48), No. 1539306 
(1949). Combination fuel-and-vacuum pump. 
Replacement Pump-AC No. 7409 or 9306 (for 
1537409), 9306 (for 1539306). 
See Carburetion Equipment Section for data. 
Pressure-3 lbs. ( 4½ lbs. max. at 1800 RPM). 

Gasoline Gauge: King-Seeley Electric Type. 
Dash Unit-King-Seeley No. 42570. 
Tank Unit-King-Seeley No. 41285. 
See Carburetion Equipment Section for data. 

CRANKCASE VENTILATOR 
Sealed Positive Ventilation type. Air Intake Pipe 
(from air cleaner to oil filler pipe) furnishes clean 
air to crankcase and Air Outlet Pipe (from valve 
chamber cover to intake manifold) allows fumes 
from crankcase to be sucked into intake manifold. 
There is a vacuum control valve at the manifold 
connection and this valve must close at idling speed 
Servicing-Make certain that connecting pipes are 
tight and that oil filler cap gasket seals cap tightly. 
Remove and clean vacuum control valve when tun
ing engine or if system operating incorrectly. 

Vacuum Control Valve-Remove control valve by 
disconnecting pipe at valve chamber cover and un
screwing valve from manifold. Disassemble valve by 
clamping In vise and removing top, wlthdmw valve 
and spring. Clean valve and valve seat thoroughly, 

BATTERY 
Auto~Lite PN-15. 6 volt, 15 plate, 100 Amp. Hr. 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Negative(-) terminal. 
Engine Ground-At ri,ght front engine mounting. 
Location-On right side of dash under hood. 

STARTER 
Auto-Lite Model MZ-4137. Armature MZ-2214. 
Drive-Overrunning elutch and manual pinion shift 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engine-160 RPM., 150-175 amps., 5 volts. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ....................... 4300.-·-·-····5.5 ................ 70 
2.55 " -····················1325 .............. 5.0 ................ 200 
7.65 " ·············-······· 220.-........... 4.0 ................ 400 
7.8 4

• ····••H••·•n••········· Lock4.·•········· .. 3.0 ................... 420 
Starter Removal-Flange mounted on right front 
face of flywheel housing. To remove, disconnect 
starting linkage and battery cable, take out two 
flange mounting capscrews and bolt in bracket at 
commutator end. 
Starting Switch-Auto-Lite SW-2677A. Mounted on 
starter and operated by pinion shift lever. 
Seo Electrical Equipment Section for complete data. 

JEEPSTER MODELS CONTINUED ON NEXT PAGE 



Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Valve Lifters: Mushroom type. In reamed holes 1n 
block. Service by installing .004" oversize lifters. 
NO~amshaft must be removed for lifter re
moval. See Camshaft Removal in Willrs Shop Notes. 
Lifter Diameter-.6240-.6245". Clearance .0005-.002". 

VALVE TIMING 
Tappet Clearance: .016" All Valves, Hot or Cold. 
NOTE-Tappet adJustmg screws are sel!-locking 
Valve Timing-See Camshaft Setting above. 

Intake-Open 9° BTDC. Close so• AL.DC. 
Exhaust-Open 47° BLOC, Close 12• ATDC. 

►Timing Mal'k Change (starting 4-63 Engine Number 
51379)-Flywheel marked "5°'' (for 6° BTDC.) and 
"T.C." (top dead center). "I.0.'' mark not carried 
and intake opening point must be estimated. 
Valve T.lming Check-Set tappet clearance #l 1n
take valve at .020''· This valve should open with #1 
pJston o• or .039" BTDC. with flywheel mark "I.O.'' 
centered 1n inspection hole 1n right front face of 
flywheel housing. Reset tappet clearaMe at .016". 

LUBRICATION 
Engine Oiling System: Pressure to crankshaft. con

rod, and camshaft bearings, and to Urning gears. 
Crankcase Capacity-4 qts. refill. 
Normal Oil Pressur-35 lbs. at 30 MPH. (10 lbs. 
icU1ng at 600 RPM). 
Oil Pressure Regulator-Opens at 35 lbs. Located 
under plug on side of pump housing. ,Adjustable by 
adcUng or removing shims above spring within plug. 

Oil Pump: New rotor type pump mounted externally 
on le!t side of crankcase. 
Oil .Pu.mp Servicing-See Will;rlf Shop Note,. 

Oil Pressure Gauge: King-Seeley Electric type. 
Dash Unit-King-Seeley No. 42565. 
Engine Unit--Klng-See1ey No. 40767. 
See Miscelloneou, Section for complele data. 

COOLING 
Cooling System: Pressure type, relief valve in cap. 

(;apacity-11 quarts. • 
Pr~sure Valve-AC No. 846709 (Filler Cap). Opens 
at 3¾ lbs. (3¼-4¼ lbs.J. 

Water Pump: Centrifugal, belt-driven, packless type. 
~,,., 11' uter /-'ump ::,ecuv11 Jur cun,plele da1a. 

Removal-Loosen dnve belt adjustment, remove 
belt, disconnect hose. Remove pump mounting 
screws and lift out pump and fan assembly. 

Thermostat: Harrison. In outlet on cylinder head. 
Starts to open at 145-156°F. Fully open at l 70°F. 

Temperatun Gauge: King-Seeley Electric type. 
Dash Unit-King-Seeley No. 42575. 
Engine Unit--Kmg-Seeley No. 7000. 
.See Mi.sc-,llalleu.u ~ecliun fur co1nplet,; data. 

CLUTCH 
Auburn (Atwood) Model 8501-19. Single plate, dry 
disc type witb Borg & Beck 11735 D1iven Member. 
NO7'1£-Model 8501-19 bas neoprene driving lug in
serts and Return Clip Springs. 
.)ee C...luich .)-,ciw1t J ur curnp/-,.te datQ. 

►Clutch Facing Change & Return Clip Spring Instal
lation to correct Clutch Chatter & Noise-See 
"Auburn Clutch" in Clutch Section, 
Facings-Moulded type. I.D. 51/s" (5.094-5.156"), O.D. 
8½" (ll.520-8.480'' J. Tnickness 1/s" l.132-.138"). 

PedaJ Adjustment: Free travel 3/4'; (provides 1/16" 
clearance oeiweeu release levci-s ana bearing). To 
adjus~. loosen locknut and turn adjusting nut on 

JEEP STA. WAGON & SEDAN DEL.4-63 (1946-50) 
JEEPSTER V J-2 ( 1948), V J-3 ( 1949-50) 1946-50 WILLYS 907 

connector link at clutch fork, tighten locknut. 
Removal: Remove transmission (see Transmission 

RemQval below), remove flywheel bell housing. Mark 
clutch pressure plate and flywheel to insure !e
installatlon in same position. Take out mountmg 
screws in clutch cover flange (turn all screws out 
evenly), remove clutch and driven member. 

TRANSMISSION 
Without Overdrive ..... -··-······· ......... Wamer AS1-T96E 
4-63 with Overdrive ....... _ ................ Warner AS12-T96 
YJ-2 & VJ-3 with Overdrive ............ Warner AS18-T96 
Three-speed, helical gear type. Constant-mesh, 
(Second & High), siding gear (Low & Reverse). 
:See 1'ran&miss1un ::foctiu,a fur cumplele data 

Transmission Control: Remote control type with 
gearshift lever mounted on steering column. 
See 1'ransmissio11 Section for complete data 

Itemoval: Disconnect shift rods at transmission. On 
Overdrive cars disconnect wires from solenoid and 
rail switch, ctis'connect overdrive control cable and 
conduit, remove rubber mounted saddle support at 
rea1· end of overdrive, take off overdrive governor 
assembly. Disconnect _front ~ni'vers~ joint at trans
mission. Support engme weight on Jack under fly
wheel bell housing, remove frame cross-member 
with l'Ubber insulators attached. Place jack under 
engine to support engine. Back out four screws 
holding transmission to bell housing approximate~y 
3/4". Pull transmission back to bolt heads which will 
provide opening between the two h~usings and re
lieve pressure on clutch release fork m bell housing. 
Using a long screwdriver through opening in side of 
bell housing pry the clutch releas~ fork fr_om en·
gagement with cl1?,tc_h release ~earmg carrier. Re
move four transn11ss1on attachmg screw&i and pull 
transmission back until clutch shaft c ears bell 
housing and remove the assembly. 

OVERDRIVE 
Warner Type Rl0B (part of AS12-T96 & AS18-T96 
Transmission Assemblies). New solenoid operated, 
governor controlled with throttle "kick-down". 
~ee 1'ransmission .Section /or complete data. 

►NOTE-Beginning Serial No. 91904 (4-63) & All VJ-3 
Cars Overdrive is new "centered ring gear" type 
with' one rear bearing only (2 used previously). 
Control Relay-Auto-Lite Model HRT-4001, 
Overdrive Governor-Auto-Lite Model TOE-4002. 
Transmission Solenoid-Delco-Remy 1118132. 

Removal: Remove as a unit with transmission. Re
moval instructions same as for regular transmission 
(above) after governor and solenoid wu:es and lock
out cont-rol disconnected and overdrive case-to
cross·-member bolt.s removed. 

UNIVERSALS 
1949-50 MODELS 

Spicer Model 1261-102X (Front-All Models), 1278-
lOlX (Rear-All Models without Overdrive & First 
Cars with Overdrive), 1.268-lllX (Rear-Later mod
els with Overdrive). Needle roller bearing type. 
See Universals Section for complete dtlta.. 

1946-48 MODELS 
Detroit Series 4100. Ball & Trunnion type. 
See U11ive1·sals Seciion for complete dotQ. 

REAR AXLE 
Spicer (Salisbury) Model 23-1. Sem1-!loating, Hy
poid Gear type with HotchkJss Drive. 
~ee Rear Axle Seel.ion for complete daia. 

Ratio---4.88-1 Std., 4.56-1 & 5.38-1 Optl. 
Backlash-.004-.008" Shim adjustment. 

Removal: Support rear end ol car securely, remove 
rear wb.eels, dJsconneet rear shock absorbers, rear 
brake line (at .frame connection on right side), rear 
brake cables, and propeller shaft at rear universal 
joint. Place support Jacks u_nder axle housing so 
that springs relieved of weight, remove nuts on 
spring "U" bolt.s, remove pivot bolt at front end ot 
springs and lower springs, remove axle assembly 

Axle Shaft Removal: Remove the wheel & bub as
sembly (use wheel puller), disconnect brake l1ne at 
wheel cyl1nder, remove nuts on bolt.s holding back
ing plate and brake assembly on housing, remove 
dust shield, oil-seal, and backing plate (with brake 
assembly). CAUTION-Do not lose bearing adjust
ing shims located between backing plate and !lange 
on axle housing. Remove axle shaft and bearing. 
Wheel Bea.ring Adjustment--Endplay .003-.005". 
Adjust by actd!ng or removing shims between back
ing plate and axle housing !lange Cat each wheel). 
See axle shaft removal (above). 
NOTE-Shims installed on left hand end of axle 
housing only in production. s~ ~n be installed 
on right band end of axle housmg, if necessary, for 
correct endplay. 

SHOCK ABSORBERS 
Delco-Model 1030-C (Front), 1031-Q (Rear). 
i\lonroe-Model K-18004 (Front), K-18005 (Rear). 
Dire.ct acting, hydraulic, adjustable (first cars). 
NOTE-Shock absorbers are sealed and cannot be 
refilled or serviced. 

FRONT SUSPENSION 
Planadyne Type, Independent, linked parallelogram 
type with transverse spring. 

►Replacement Spring Caution: See Willrf Froni Suspe,1-
sion for recommended replacement springs. . 
See Front Suspern:ion Section /or complete data. 
.Kingpin Inclina.tion-5½ 0 crosswise. 
Caster:-1° No adjustment. 
Camber-1½ 0 (l¼-1¾ 0

). 

Toe ln-1/8-3/16". 
►See Willrs Front Suspension /or Toe In adjustment. 

STEERING GEAR 
Ross T-12, No, 13108. Cam-and-Twin Lever type. 
.See Steering G,mr Sflction for complete data. 

BRAKES 
Service Brakes: Bendix (Lockheed) Hydraulic, self

centering. Hand lever applies rear wheel brakes. 
See Brake Seclion /or complete dato. 
Drums-Chrome-nickel type. Diameter 9.948" . 
Lining-Molded type. Width l¾". Thick .182-.192" 
Length per wheel 19". 
CJearance-.008" Toe, .006" Heel each sboe. 
NOTE-No anchor pin adjustment provided. Braks 
shoes should be centralized by hard brake applica
tion (and then released) before adjustments made. 

Hand Brake: See Service Brakes above . 
Adjustment-Tighten link rod adjustment at lever 
on cross-member for slight drag with hand lever 
set two-notches "on" (must be free when released). 

MISC. MECHANICAL 
Windshield Wiper:-Vacuum type, cable operated. 

See Miscella.neous Section /or data, 
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Vacuum Advance-VC-4010 
Distr. Degrees Eng. Degrees Vacuum (" of HG) 

J'It:f:lf =f ill f:~~::[::;:: :Iii 
Vacuum Advance-VC-4010A & IAT-2023LD 

Distr. Degrees Eng. Degrees Vacuum (" of HG) 

I\=~=~ ; :;; ii ~:::~:;~:-; iii 
5° ................................ 10° ···········•--.. ········ 8" 

Distributor Removal: On right side of engine. To re
move, disconnect vacuum line, take out hold-down 
screw in mounting plate. 

STOP 

Installation Note-If crankshaft has been turned 
with distributor off engine, install distributor as 
follows: Turn crankshaft to #1 cylinder firing posi
tion (see Timing), turn distributor shaft until ro-tor 
is at # 1 segment (see diagram), install distribu·tor 
on engine, rocking shaft slightly to engage drive 
coupling, push distributor down into place, install 
hold-down screw, check ignition timing. 
CAUTION-If oil pump ha11 been remo11ed, see Oil 
Pump Installation under "Oil Pump" in Willy11 Slwp 
Notes. 

IGNITION TIMING 
2-WD & 4-WD Std. Setting .............................. 5° BTDC. 
473-HT & 473-4WD Std, Setting·····-·······--·--···At TDC. 
2-WD & 4-WC> NOTE-Setting for Low Octane Fuel 
-At TDC. 

,,..Lli:G~HT:---CJ--:::::-.:::==--------c::;-.ftt----- ... -----_:;-r-i-tl-_-_-r_ii'_"';_~-~---_-_-_-_-_: ...... , ..... .n.,1,,..-------... 
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1950-51 473-Hf & 473-4WD TRUCKS WITH HURRICANI: "f" HEAD ENGINE 

DIRECTION 
SIGNAL 

Timing Marks-Flywheel mark "IGN/" (5° BTDC) 
or "TC/" (TDC) centered in inspection hole in right 
front face o,f housing below starter (remove inspec
tion hole cover). 

►Timing Mark Change-Flywheel marked "5°" (re
placing "IGN/") starting 2T Engine No. 13887, 4T 
Engine Number 14251. 
Timing (Engine not Running)-With #1 piston on 
compression, turn engine over until piston reaches 
firing position (see settings above) with flywheel 
mark "IGN/" (5° BTDC setting), or "TC/" (TDC 
setting) centered in inspection hole in right front 
face of housing, loosen advance arm clampscrew, 
rotate distributor until contacts begin to open, 
tighten clampscrew, see that rotor at #1 segment 
in distributor cap (see diagram), check spark plug 
cable connections. 
Timing Using Timing Light-Engine Running)
This method recommended by manufacturer. Direct 
timing light through inspection hole at flywheel, 
idle engine (engine must be warm), adjust distribu
tor (as directed above) until "IGN/" (5° BTDC set
ting) or "TC/" (TDC setting) mark centered in 
inspection hole. 

CARBURETOR 
(2-WD & 4-WD) Carter WO Type G36SA superseding 
636S. 1" single, downdraft type with manual choke 
(473-HT & 473-4WD) Carter YF Type (Early 1950) 
768S, SA. (Late 1950-51) 832S, SA, SB. 1 ¼" Single, 
downdraft type with manual choke control. 
See Carburetor Section. for complete datt1. 

►STUMBLE CORRECTION (738S, 768S, SA, 8.128, 
CARBURETORS)-See "Carter YF" in Carburetor Sec
tion. for complete data. 

►"YF" 768S Carburetor conversion to 768SA-See 
"Carter YF Downdraft" in Carburetor Section. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Rods & Jets: See Carter Jet Table in l'arbu
retor Section. 

Fast Idle: Interconnected linkage by which choke 
valve lever opens throttle to fast idle position when 
carburetor choked for starting. 
Setting (636S,, SA)-No adjustment required. 
Setting (768S, SA)-Lip on fast idle arm should con
tact boss on body with choke valve wide open. Ad
just by bending connector rod at offset. 

CARB. EQUIPMENT 
Fuel Pump: AC (2-WD & 4-WD) No. 1539106, (473-HT 

& 473-4WD) No. 1539562. Combination fuel-and
vacuum pumps. 
Replacement Pump: AC No. 9106 or 9307 0539106). 
Pressure--4½ lbs. max. at 1800 Eng. RPM. 
See Carburetiuu t·quipmertt .Seclion for cmn.pfott> data. 

Gasoline Gauge: King-Seeley electric. NOTE-Gauge 
on 473-HT & 4WD has voltage regulator. 
Dash Unit-King-Seeley No. (2-WD & 4-WD) 42570, 
(473-HT & 4WD) 45534. 
Tank Unit-King-Seeley No. (2-WD & 4-WD) 41285, 
(473-HT & 4WD) 44506. 
Gauge Voltage Regulator (473-HT & 4WD)-See 
Misc. Electrical. 
See Carburetio,1 E'quipment Section for complete data. 

Air Cleaner: (2-WD& 4-WD) Oakes-Donaldson Model 
616150-E653, (473-HT & 4WD) Houdaille-Hershey 
Model XO-994. Oil-bath type. 

CONTINUED ON NEXT PAGE 
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Engine Unit-King Seeley No, (2-WD & 4-WD) 
40767, (473-HT & 4WD) 44030. 
Gauge Voltage Regulator (473-BT & 4WD)-See 
Muc. Electrical. 
SP.e Miscellaneous Section /or complete data, 

COOLING 
Cooling System: Pressure type with pressure valve 

Pressure Valve-Radiator Filler Cap. Opens at 3¾ 
lbs. (3¼-4¼ lbs.). 
Capacity-11 qts. 

Water Pump: Centrifugal, packless, ball bearing type. 
See Water P,~mp Section for complete data. 
Removal-Loosen and remove drive belt, disconnect 
hose. Remove pump mounting screws, lift out pump 
Belt Adjustment-see Generator Belt Adjust11umt. 

Thermostat: Harrison. In outlet elbow on cylinder 
head. Starts to open at 148-155°F. 

Tempe'rature Gauge: King-Seeley electric. Gauge on 
473-HT & 4WD has special voltage regulator. 
Dash Unit-King-Seeley No. (2-WD & 4-WD) 42565, 

• (473-HT & 4WD) 45545. 
Engine Unit-King-Seeley No. (2-WD & 4-WD) 
7000, (473·-HT & 4WD) 44200. 
Gauge Voltage Regulator (473-IIT & 4WD)-See 
Misc. Electrical. • 
See Miscellaneous Section for complete data. 

. CLUTCH 
Auburn Model (2-WD & 4-WD) 8501-23, (473-HT & 
473-4WD) 8501-36. With Borg & Beck Driven Mem
ber. Single plate, dry disc type. 
See Clutcli Section fnr complete data. 

►2-WD & 4-WD Clutch Facing Change & Retum 
Spring Clip Installation to correct Clutch Chatter 
& Noise. See "Auburn Clutch" in Clutch Section. 
Facings-Molded (flywheel side), Woven (pressure 
plate side). I. D. 51/8"• 0. D. 8½". Thickness .135" 

Pedal Adjustment: Pedal free travel ¾" (gives 1/16" 
clearance betwe(ln release bearing and clutch 
levers). To adjust. loosen loclmut and turn adjust
ing nut on connector link at clutch fork. 

Removal: Remove transmission (see Transmission 
Removal), remove flywheel bell housing. Mark pres
sure plate and flywheel to insure correct re-instal
lation, take out mounting screws in clutch cover 
flange (turn all screws out evenly), remove clutch 
assembly and driven member. 

TRANSMISSION 
MODELS 2-WD & 473-HT 

Warner Model AS1-T90E (2-WD before Serial No. 
22536), AS39-T96 (473-HT). Constant-mesh, syn
chro-mesh (Second & High), sliding gear (Low & 
Reverse). 
See Transmission Section for complete data. 

Transmission Contl'ol (2-WD Before Serial No. 22536). 
Remote control type with gearshift lever on steer
ing column. 
See Transmission Section for complete data. 

Removal: Disconnect shift rods at transmission. Dis
connect front universal joint at transmission. Sup
port engine weight on jack under flywheel bell 
housing, remove frame cross-member with rubber 
insulators attached. Place jack under engine to 
support engine. Back out four capscrews holding 
engine to transmission to bell housing approxi-
1nately 3/4". Pull tr;msmission bac;k to QQlt heacts 

which will provide opening between the two hous
ings and relieve pressur.e on the clutch release fork 
in bell housing. Using a long screw driver through 
opening in side of bell housing, pry the clutch re
lease fork from engagement with clutch release 
bearing carrier. Remove four transmission attach
ing screws and pull transmission bact<: until clutch 
shaft clears bell housing and remove assembly. 

MODEILS 4-WD & 473-4WD 
Warner Model AS3-T90A (4-WD before Serial No. 
34787), AS1-T90C (4-WD afterNo.34787 & 473-4WD). 
Constant-mesh, synchro--mesh, helical gears (Sec
ond & High). sliding gear (Low & Reverse). 
See Transmission Section /or compleee data. 

Transfer Case: Spicer Model 18 .. Two-speed auxiliary 
transmission and front-wheel drive unit mounted 
on rear of transmission case. Separate control lev
ers provided for Low-High range (right hand lev
er), and front-wheel drive (left hand lever). 
S;ie Transmission. Section for complete data. 

Transmission Control (4-WD before Serial No. 34787). 
Remote control type with gearshift lever on steer
ing column. 
See Transmission Section /or complete data. 

Removal: See Un.ivcrsal Jeep Models Transmission Re
moval Instructio11s. 

UNIVERSALS 
MODELS 2-WD & 473-HT 

Detroit Ball-and-Trunnion Type. Two used (First 
Trucks), three used (Later Trucks). NOTE-La.ter 
trucks have two propeller shafts with support bear
ing and intermediate universal at cross-member. 
See Universals Section for complete data. 

MODELS 4-WD & 473-4WD 
Front & Rear Drive Propeller Shaft Joints: $picer 

Transmission End Axle End 
Front Drive .................. 1261-102X .................. 1268·-104X 
Rear Drive .................... 1261-102X._ ............... 1268-101X 

Front Axle Shaft .Joint: Bendix Constant-velocity 
type. One joint used at outer end of each shaft 

Power Take-off Propeller Shaft Joints: Detroit Ball-
and-trunnion type, Three used (additional joint at 
intermediate support bearing on cross-member. 
Sec Unive·rsals Section for complete <lata. 

FRONT AXLE 
TRUCK MODELS 4-WD & 473-4\VD 

Spicer (SaUsbury) Model 25. Full-floating. hypoid 
gear type. Differential assembly (ring and pinion 
gear assembly) is same as Spicer Rear Axle. 
See Spicer (Salisbury) Full Floating Rear Axle in 
Rear A,c;le Section for complete <lata. 
Ratio-5.38-1. 
Baeklash-.005-.007". Shim ad.1ustment. 

Removal: See U11iversal Jeep Mmlcls Front Axle Remov<1l 
Instructions. 

Wheel Bearing Adjustment: See D11itiersal Jeep Modd 
"Front Axle'' for Wheel Bearin.g Adjustment. 

REAR AXLE 
Tim.ken Model No. 51540. Semi-floating, spiral bevel 
gear type with Hotchkiss Drive. 
See R,mr .4,c;(,._ s,._c.tion /or ,·nmpletP ,fotn. 
Ratio-5.38-1 Std. Opt!, Ratios (2-WD only) 4.88-1 
and 6.17-1. 
Backlash-.004-.018". Shim adjustment. 

Rem.oval: Support rear end of truck securely, remove 
rear wheels, disconnect rear shock absorbers, rear 
brake line (at frame connection on right side), rear 
brake cables and propeller shaft at rear universal. 
Place -support jacks under axle housing to relieve 
springs of weight, remove nuts on spring "U" bolts, 
remove pivot bolt at front end of springs, lower 
springs to floor. Remove axle assembly. 

Axle Shaft Removal: Remove wheel and hub assembly 
(use wheel puller), remove nuts on bolts holding 
backing plate and brake assembly, remove dust 
shield, oil seal, and backing plate. Remove axle 
shaft and wheel bearing. CAUTION-Do not lose 
bearing adjusting shims. 
Wheel Bearing Adjnstment-Endplay .003-.005". 
Adjust by adding or removing shims between back
ing plate and flange on axle housing. See axle shaft 
removal above for dismantling instructions. 
NOTE-Shims installed on left hand end of axle 
housing only in production. Shims can be installed 
on right hand end of axle housing, if necessary. 

SHOCK ABSORBERS 
Gabriel. Hydraulic, direct acting, adjustable type. 
(473-HT & 4WD)-Willys No. 647504 (Front), 647505 
(Rear). 

FRONT SUSPENSION 
Front Axle {2-WD & 473-HT): "I" beam type with 

Reverse-Elliott ends. 
Front Axle ( 4-WD & 473-4WD) : See "Front Axle." 

Front Suspension: Conventional with semi-elliptic 
springs. 

►Steering Knuckle Bearing Servicing & Adjustment 
(Front-drive Trucks)--See "Front Axle" on Univer
sal Jeep CJ-2A & CJ-3A car page. 
Kingpin Inclination-7½ 0 crosswise. 
Caster-(2-WD) 4 3/4°, (473-HT) 3°, (4-WD & 473·~ 
4WD) 3°. 
Camber-(2-WD & 473-HT) 1°, (4-WD & 473-4WD) 
1½·. 
Toe-In-(All Models) 3/64-3/32". 

STEERING GEAR 
Ross Model Tl2, No. TA-13018, Cam-and-Twin Lever 
See Steering Gear Section for complete data. 

BRAKES 
Service Brakes: Bendix (Lockheed) Hydraulic, self

centering, type. Hand lever applies rear wheel serv
ice brakes. 
See Brake Section /or complete data. 
Drums-Chrome-nickel type. Diameter 11". 
Lining-Moulded type Call shoes). Width 2". Thick
ness .182-.192". Length per wheel 22 1/16". 
Clearance-.008" toe, .005" heel, for each shoe. 
NOTE-No anchor pin adjustment provided. Brake 
shoes should be centralized by hard brake applica
tion (and then released) before adjustment... are 
made. 
Braking Power-56% front, 44% .rear. 

Hand .Brake: See service brakes above. 
Adjustment-Tighten link rod adjustment (cable 
equalizer connector) at brake lever on frame cross
member for slight drag with hand le,ver set two 
notches "on". Release hand lever and make certain 
that brakes free of any drag. 

MISC. MECHANICAL 
Windshield Wiper: Vacuum type, cable operated. 

See. il1iscef1111uw1ts Sllcthm for data. 
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distributor on engi11e, rocking shaft slightly to en
gage drive coupling, push distributor down into 
place, install hold-down screw, check ignition tim
ing. 
CAUTION-If oil prm1p has been remoood, ,ee Oil 
Purnp Jn5tallation under "Oil Pump" in Will:rs Sliop 
Notes. 

IGNITION TIMING 
Std. Setting ..................................... At Top Dead Ct;nter 
NOTE-See Octane Selector Setting to compensate 
for special fuel and operating conditions. 
Timing Marks-Line on rim of vibration dampener 
an~ pointer on timing gear cover. Flywheel also 
marked ('TC' on flywheel in line with horizontal 
center-line of inspection hole, right front face of 
housing. 
Timing (Engine not Running)-With #1 piston on 
compression, turn engine until piston reaches firing 
position (TDC) with line on vibration dampener 
aligned with pointer on right side of timing gear 
cover. Loosen vacuum control link screw in distribu. 
tor quadrant, center pointer on scale_. tighten screw. 
Loosen clampscrew on hold•down piate, rotate en. 
tire distributor assembly until contacts begin to 
open, tighten clampscrew, see that rotor at #1 seg. 
men.t in distributor cap, check spark plug connec• 
tions. 
Timing (Using Timing Light-Engine ldling)-This 
method recommended by manufacturer. Direct tim• 
ing light at vibration dampener, idle engine (engine 
must be warm), adjust distributor (as directed 
above) until timing mark lines up with pointer. 
Octane Selector Setting-If engine pings on heavy 
pull, loosen vacuum control link screw at distributor 
quadrant, retard spark slightly by rotating distribu• 
tor counter•clockwlse. For High Octane Fuel, spark 
can be advanced by rotating distributor clockwise. 

CARBURETOR 
CARTER WA•l 

Carter WAI No. 645S. 1¼" Single Barrel, Downdraft 
type with manual choke control. 
See Carburetor Section for complete data. 

►Carburetor Jet Calibration Production Change-See 
"Carter W A-1" in. Car1!uretor Section. • 

Settings (Idle Setting, Floa.t Level, and Accelerating 
Pump): See Tune.Up data. 
Metering Rods & Jets--See Carter Jet Table in Carbu
retor Section. 

Fast Idle: Interconnected linkage by which choke 
va.J.ve lever opens throttle to fast idle position when 
carburetor choked for starting. 
Setting-No adjustment required. 

ZENITH 
Zenith Model 228AV10-Single barrel, downdraft 
type with manual choke control. 
Outline No.-10760. On round metal tag riveted on 
top of float bowl cover. Use in ordering parts. 
See Carburetor Section for complete data. 

Settings (Idle Setting, Float Level, a.nd Accelerating 
Pump): See Tune.Up data. 
Metering Jets-See Zenith Jet Specification& in Carbu• 
retor Section. 

Fast Idle: Fast idle cam serving as stop for throttle 
stopscrew is linked to choke valve lever and rotated 

• to fast idle position when choke valve closed for cold 
starting. 
Setting-No adjustment required. 
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CARB. EQUIPMENT 
Fuel Pump: AC No. 1539245. Diaphragm type combi

nation fuel-and•vacuum pump. 
Replacement Pump-AC No. 9245. 
See Carb. Equipmerat Seciion for complete data. 
Pump Pressure-31/:i·41/:r lbs. at 1800 Eng. RPM. 

Gasoline Gauge: King-Seeley Electric type. 
Dash Unit-King•Seeley No. (1948} 41310, (1949·50) 
42570. 
Tank Unit-King-Seeley No. 41248. 
See Carb. Equipment Section for wmplete data. 

Air Cleaner: AC No. 1544113 Oil•wetted type, Element 
#1. 
Servicing (Oil-wetted Type)--Clean filter element 
and re•oil at 2000 mile intervals or more often If 
required by operating conditions. 

CRANKCASE VENTILATOR 
Sealed Positive Ventilation Type. Air intake pipe 
(from air cleaner to oil filler pipe) furnishes clea,n 
air to crankcase, air outlet pipe {from valve cover to 
manifold) allows fumes from crankcase to be sucked 
into intake manifold. Vacuum control valve at 
manifold connection must close at idling speed for 
satisfactory idling performance. 
NOTE--Clean J'acu.um Control J'afoe wl,en engine 
luned up. 
Cleaning Vacuum Control Valve--Remove control 
valve by disconnecting pipe and unscrewing valve 
from manifold. Disassem]Jle valve, withdraw valve 
and spring, clean valve and valve seat thoroughly. 
Servicing-Make certain all connecting pipes tight 
and that oil filler cap gasket seals cap tightly. Re• 
move and clean control valve when tuning engine or 
whenever system does not operate satisfactorily. 

BATTERY 
Auto-Lite PN-15 or Willard HW-1·100. 6 volt, 15 
plate, 100 Ampere Hour co.pacity (20 hr. rate). 
Starting Capacity-120 amperes for 20 m1nutes. 
Zero Capacity-300 amperes for 3.2 minutes. 
Five-second Voltage-4.15 volts. 
Grounded Terminal-Negative (-} grounded at 
starter. 
Engine Ground-Strap at left front engine mount. 
Location-Right hand side of dash in engine compt. 
Dimensions-Lgth. 9". Width 63/s". Hgt. 8-5/s. 

STARTER 
auto-Lite Model !\,[Z.4137. Armature No. MZ·22l4. 
Drive-Overrunnlng clutch and positive pinion 
shift actuated. by starting pedal. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engine-160 RPM., 150•175 amps., 5 volts. 

Pe.rformance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs .................. - ... 4300 ...... ·-··-·5.5 .......... _ ... 7-0 
. 65 " ·····-··············.2500 .............. 6.5 ..... _ ... - ... 100 

2.55 " ······•·•········-···1325 .............. 5.0 ............... .200 
4.95 " ·······••··•·•••·••·• 750 ......•....... 4.5 .... ·-····-···300 
7.65 " ..... -................ 220 .............. 4.0 ................ 400 
7.8 •~ ·-·········'"···----L<>Ck ..... - ........ 3.0 ...............• 420 

11.8 ,. ----------------··-Lock ............. _.4.0. ____ ., ____ .... 660 

Removal: On right tront tace of flywheel housing. To 
remove, disconnect pedal linkage and cables, take 
out flange mounting capscrews and bolt in bracket 
on cummutator end. 

Starting Switch: Auto.Lite SW~2677A. Mounted on 
starter and operated by pinion shift lever. 
See Electrical Equ.ipmen.t Section /or complete data. 

GENERATOR 
Auto-Lite Model GDZ-4811A. armature GDZ-2006F. 
Two brush (shunt) type with voltage and current 
regulation. Ventilated by fan on drive pulley. 
Maximum Charging Rate-35 amperes, 8.0 volts 
(cold) with discharged battery (controlled. by regu. 
lator). . 
Charging Rate Adjustment-None (see Regulator). 

C'old Performance Data Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 
o ............ 6.4 ............ 925 o._ ......... 6.4 ............ 1000 
5 ·······-···6.65 ............ 1060 5 ... ---···6.65 ..... __ .1150 

10 ............ 6.85 .... ·-·····1200 1L ... - .. 6.8L .. - ..... 1290 
15 ............ 7.05 ............ 1340 15 ....... - ... 7.05 .......... 1430 
20 ........... 7.3 ···•········1480 20 ........... 7.3 ........... 1590 
25 ............ 7.55 ....... - ... 1620 25·-····-···7.55 ........... 1750 
30 ............. 7.8 ·····-·····1760 30 ..... _ ..... 7.8 ·-··- .. ···1980 
35 ·········-·8.0 ············1900 35 ••..•. ·-···8.0 ·-······• .. 2250 
Rotation-Counter.clockwise at commuta:t.or end. 
Brush Spring Tension-35•58 ozs. (new brushes). 
Field Current-1.60•1.78 amperes at 6.0volt,. 
Motoring Current-4.2·4.6 amperes at 6.0 volts. 

Removal: Conventional pivot mounting at right front 
of engine. To remove, take out two pivot bolts and 
clamp bolt, slip off drive belt. 

Belt Adjustment·: 1" denection (thumb pressure) mid
way between generator and pump pulleys. To ad· 
just, loosen all mounting bolts, pull generator away 
from engine. 

REGULATOR 
Auto-Lite Model VRP-4007O-2. Voltage & Current 
type. On right side in engine compartment. 
See Electrical Equipment Section /or complete data. 
NOTE-Regulator cover sealed. Warranty void if 
seals broken. 

Cutout Relay 
Cuts ln~.4•7.0 volts (set to 6.4-6.6 volts). 
Cuts Out-4.1·4.8 volts (approx. 4-6 amps. dtsch.). 
Contact Gap-.015" minimum. 
Air GaJ)--.031·.034" with contacts open (measured 
at hinge end of core). 

Voltage Regulator 
Setting-7.35 (7.2·7.5) volts at 70°F. See Electrlcal 
Equipment Section for data at other temperatures. 
Cheeking (without breaking seal) & Adjustment
See Elecb'ical Equipment Section. 
Contact Gap-.012" min. (armature again.st stop 
pin). 
Air Gap-.048•.052" with contacts just opening. 

Current Regulator 
Setting--34-36 amperes (marked "35" on cover) . 
Checking (without breaking seal) & Adjustment
See Electrical Eq.uipment Section. 
Contact Gap&Alr Gap--Sa.measVoltageRegulator. 

CONTINUED ON NP'r PAGI 



Mechanical 

►Excessive Oil Consumption Correction-See "Oilint: 
Sy~tern" in Willys Sliop Notes. 
Crankcase Capacity-5 qts. refill. 
Normal Oil Pressure---35 lbs. at 30 MPH., 10 lbs. 
with engine Idling at 500 RPM. 

►Low Oil Pressure Correction-If oil pressure less 
than 5 lbs. at idling speed with latest type oil gauge 
units installed (see on Gauge below), check main 
and connecting rod bearing clearance, oil pressure 
relier valve for sticking open..1,_ and timing gear jet 

. oil hole size not greater than *54 drill. 
• ·on Pressure Regulator-Opens at 25 lbs. Located on 

oil pump housing. Adjustable by adding or removing 
shims from above spring within plug. 

Oil Pump: Internal Rotor type. Mounted externally 
on left side of crankcase. 
Oil Pump Servicing-See Willys Shop Notu. 

Oil Pressure Gauge: King-Seeley Electric type. 
►CAUTION-Gauge changed in production-eorrect 

Dash and Tank units must be used together. 
Befo're Serial No. 13291 

Dash Unit-King-Seeley No. 41305 (0-30-80 dial). 
Engine Unit-King-Seeley No. 40767 (80 lb. type). 

Beginning Serial No. 13291 • 
Dash Unit-King-Seeley No. 42565 (0-20-50 dial). 
Engine Unit-King-Seeley No. 40790 (50 lb. type). 
See Miscellaneous Section for complete ilata. 

Crankcase Ventilation: See 1pecial data following "Carb. 
Equipment.'' 

COOLING 
Cooling System: Pressure type with relier valve in 

radiator filler cap. 
Capaeity-8¾ qts. (9½ qts. with heater). 
'Pressure Valve-AC No. 846740. In flller cap. Opens 
at 33/4 lbs. (3¼-4¼ lbs.). 

Water Pump: Centrifugal, packless type with special 
sealed. ball bearing shaft (no lubrication required). 
See Water Pump Section for complete data. 
Removal-Loosen and remove drive belt, disconnect 
hose, remove pump mounting screws. Lift out pump 
and fan assembly. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: Harrison. In outlet on cyllnder heati_ 
Starts to open at 145-155°F. Fully open at 173°F. 

Temperature Gauge: King-Seeley Electric type. 
Dash Unit-King-Seeley No. (1948) 41315, (1949-50) 
42575. 
Engine Unit-King-Seeley No. 7000. 
See Miscellaneous Section /or com.plet.i data. 

CLUTCH 
Auburn Model 8501-19 with Borg & Beck Driven 
Member. Single plate, dry disc tYpe. 
NOTE-Clutch has neoprene drivmg lug inserts and 
Return Clip Springs for quieter operation. 
SP.e Clutcli Section for complete data. 

►Clutch Return Clip Spring Inst:l.llation to correct 
disengagement noise-See "A.uburn Clutch., in Clutch 
Section. 
Facings-Molded (fiywheel side}, woven (pressure 
plate side). I.D. 51/a". O.D. 8½". Thickness .132-.138". 

Pedal Adjustment: Pedal free travel l" (provides 1/16" 
clearance between release bearing a.nd clutch 
levers). To adjust, loosen locknut and tum adjust
ing nut on connector link at clutch fork, tighten 
locknut. 
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Removal: Remove transmission (see Transmission 
Removal), remove flywheel bell housing. Mark pres
sure plate and flywheel to insure correct re-instal
lation, take out mounting screws in clutch cover 
flange (tum all screws out evenly), remove clutch 
assembly and driven member. 

TRANSMISSION 
Warner Model AS20-T96 (with Overdrive). Con
stant-mesh, synchro-mesh (Second & High), slid
ing gear (Low & Reverse), all helical gear type. 
See Transmission Section for complete data. 

Transmission Control: Remote control type with gear-
shift lever on steering column. 
See Transmission Section for complete data. 

Removal: Remove floor boards, take off bell houslng 
inspection cover, disconnect clutch throw-out bear
ing retracting spring. Disconnect transmission con
trol rods imd speedometer cable at transmission 
case. Disconnect propeller shaft at universal joints 
and remove shaft. Support engine with jack placed 
under 'bell housing, remove rear engine support 
bolts from cross-member under transmission case, 
raise rear end or engine so that transmission clears 
cross-member (CAUTION-use care that fan blades 
do not damage radiator). Remove transmission to 
bell housing bolts, pull transmission straight back 
to clear clutch shaft, remove from car. 

OVERDRIVE 
Warner Type Rl0B (part of AS20-T96 Transmis
sion). New solenoid operated, governor controlled 
type overdrive (no centrifugal pawls) with throttle 
operated "kick-down." 
NOTE-1949-50 overdrive is new "centered ring 
gear type" with one rear bearing (two used 1n 1948). 
See Transmission Section for complete data. 
Control Relay-Auto-Lite Model HRT-4001. 
Overdrive Govemo~Auto-Lite Model TGE-4002. 
Transmission Solenoid-Delco-Remy Model 1118132 

Removal: Remove as a unit with the transmission. 
Removal Instructions same as for regular transmis
sion (above) after governor and solenoid wires e:nd 
lock-out control cable disconnected, and overdrive 
case-to-cross-member bolts removed. 

UNIVERSALS 
1948-TO SERIAL NO. 11494 

Spicer Model 1261-102X (Fron.t), 1268-lllX (Rear). 
Needle roller bearing type. 
See Unfoersals Section for complote data. 

1948-50-AFTER SERIAL NO. 11494 
Detroit Universals Series 4100. Ball-and-trunnion 
type. 
See Universals Section for complete daia. 

REAR AXLE 
Spicer (Salisbury) l\'1:0del 23-1. Semi-floating, Hy
pold Gear type with Hotchkiss drive. 
See Rear Axle Section fr,r complete data. 
Ratio--5.38-1 Std .. 4.88-1 Opt!. 
Backlasb-.004-.009". Shim adjustment. 

Removal: Support rear end of car securely, remove 
rear wheels, disconnect rear shock absorbers, rear 
brake llne ( at frame connection on right side}, rear 
brake cables, and propeller shaft at rea.r universal 
joint. Place support jacks under axle housing so 
that springs relieved of weight, remove nuts on 
spring "U" bolts, remove pivot bolt at front end of 

springs, lower springs. Remove axle assembly from 
beneath car. 

Axle Shaft Removal: Remove wheel and hub assembly 
(use wheel puller), disconnect brake line at wheel 
cylinder, remove nuts on bolts holding backing plate 
and brake assembly on housing, remove dust shield, 
oil seal, and backing plate (with brake assembly). 

•CAUTION-Do not lose bearing adjusting shims lo
cated between backing plate and flange on housing. 
Remove axle shaft and wheel bearing. 
Wheel Bearing Adjustment-Endplay .003-.007". 
Adjust by adding or removing shims between back
Ing plate and axle housing flange at each wheel. Sae 
axle shaft removal (above}. 

SHOCK ABSORBERS 
Monroe or Gabriel-Direct acting, hydraulic type. 
NOTE-Shock absorbers are sealed and cannot be 
dismantled for servicing or refilling. 

FRONT SUSPENSION 
►Replacement Spring Caution-See Willys Front Su.,. 

pen.sion for recommended replacement springs. 
Planadyne Type. Independent, linked parallelogram 
type with transverse spring (spring acts as lower 
control arm}. 
See Front Suspension Section for complete data. 
Kingpin Inclination-5° crosswise. 
Caster-1 • No adjustment. 
Camber-1½". (1¼-1¾ 0 limits). 
Toe-In-1/8-3/16". 

►See Will,-s Front Suspension /or Toe-in adjuahnent pro• 
cedure, 

STEERING GEAR 
Ross Model T-12. Cam-and-Twln Lever type. 
Sec Steering Gear Section for complete data. 

BRAKES 
Service Brakes: Bendix (Lockheed) Hydraulic, self

centering type. Hand lever applies rear wheel service 
brakes. 
NOTE-These self-centered brakes do not have 
anchor pin adjustment. 
See Brake Section for complete data. 
Wheel Cylinders-Diameter: Front l", Rear7/8". 
Drums-Chrome-nickel type, Diameter 10". 
Lining-Moulded type (all shoes). Width 1.760". 
Thickness .182-.192". Length per· shoe: 10 11/16" 
forward shoe, 8 5/16" reverse shoe. 
Clearance---.008" toe, .005" heel, for each shoe. 
NOTE-No anchor pin adjustment provided. Brake 
shoes should be centralized by hard brake applica
tion (and then released) before adjustments are 
made. 

Hand. Brake: See Service Brakes (above). 
Adjustment-Tighten link rod adjustment (cable 
equalizer connector) at brake lever on frame cross
member for slight drag with hand lever set two 
notches "on". Release hand lever and make certain 
that brakes free or any drag. 

MISC. ME!CHANICAL 
Windshield Wipers: Vacuum type, cable operated. 

Seo Mi,cellaneou• Secrion for data. 
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Vacuum Spark ControJ: Auto-Lite Type VC-4010. 
(IGW-4129 & IGW-4189 Distr.), VC-4010A (IGW-
4189A Distr.), IAT-2023LD (IAT-4008 Distr.). 
Separate unit mounted on hold-down plate, linked 
to advance plate. Provides additional advance at 
speeds above idling except when engine accelerated 
or operated with wide open throttle when spark 
retarded by return spring. 

VacullDl Advance-VC-4010 
Dlstr. Degrees Eng. Degrees Vacuum(" of HG) 
Start................................ 0° ·················--··· 3½" 
2° •••••••••••••••••••••••••••••••• 4° •••••••••••••••••••••••• 53/4" 
5° ···················~--·········· 10° •••••••••••••••••••••••• 9¼" s· ·······-······················· 1a· ........................ 123/4" 

10° ................................ .20° ····················-··· 15" 
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LIGHTING 
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BREAKER 
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B~K·3WHITE TA. 

Vacuum Advance-VCJ-4010A & IAT-2023LD 
Distr. Degrees Eng. Degrees Vacuum (" of HG J 
Start................................ 0° ........................ 43/4" 

1 ° •..................•............ 2° ····•···············•··· 5%" 
3• ................................ a· ........................ 63/4" 
4• ................................ s· ........................ 73/4" • 
5° ··························--···· 10° ····················-·· 8" 

Distributor Removal: On right side of engine, To re
move, disconnect vacuum line, take out hold-down 
screw in mounting plate. 
lnstanation Note-If crankshaft has been turned 
with distributor off engine, install distributor as 
follows: Turn crankshaft to #1 cylinder tiring posi
tion (see Timing), turn distributor shaft until rotor 
is at #1 segment (see diagram), install distributor 
on engine, rocking shaft slightly to e,ngage drive 
coupling, push distributor down Into place, install 

YELLOW-BLACK TR 
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,fi 
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1~~1t-i;....,,..-..-.....:=---
::, 
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ER 
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SIGNAL 
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hold-down screw, check ignition timing. 
CAUTION-If oil pum.p ha• been remor.,ed, see Oil 
Pump Installation under "Oil Pump'' in Will,-, Special 
Data. 

IGNITION TIMING 
4x4-63 Std. Setting .............................................. 5° BTDC 
4x473 Std. Setting .................................................. At TDC 
Timing Marks-Flywheel mark "5°" (or "TC/" (TDC 
setting) centered in inspection hole in right front 
face of housing below starter (remove inspection 
hole cover). 
Timing (Engine not Running)-With #1 piston on 
compression, tum engine over until piston reaches 
firing position (see settings above) with flywheel 
mark "5°" <or "TC/" (TDC setting) centered in in
spection hole in right front face of housing, loosen 
advance arm clampscrew, rotate distributor until 
contacts begin to open, tighten claropscrew, see that 
rotor at #1 segment in distributor cap (see dia
gram), check spark plug cable connections. 
Timing Using Timing Light-(Engine Running)
This method recommended by manufacturer. Direct 
timing light through inspection hole at flywheel, 
idle engine (engine must be wannJ, adjust distribu
tor (as directed above) until "5°" (or "TC/" (TDC 
setting) mark centered in inspection hole. 

CARBURETOR 
Carter (4x4-63) WO Type 636SA, (4x473) YF Type 
768S, SA (Early 1950). 832S, SA, SB (Late 1950-51). 
1" (WO), 1¼" (YF) Single barrel, downdraft type 
with manual choke control. 

►STUMBLE CORRECTION (738S, 768S, SA, 832S, 
CARBURETORS)-See "Carter YE"' in Carburetor Sec
tion for complete data, 
See Carburetor Section for complete data. 

►768S Carburetor conversion to 768SA-See "Carter YE' 
Downdraft" in Carburetor Secti.on. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune.Up data. 
Metering Rods & Jets-See Carter Jet Table in Corbu• 
retor Section /or complete data, 

Fast Idle: Interconnected linkage by which choke 
valve lever opens throttle to fast idle position when 
carburetor choked for starting. 
Setting (WO)-No adjustment required. 
Setting (YF)-Lip on fast idle arm should contact 
boss on body with choke valve wide open. Adjust by 
bending connector rod at offset. 

CARB. EQUIPMENT 
Air Cleaner: (4x<l-63) Oakes-Donaldson No. 613300-

E653, (4x473) Houdaille-Hershey XO-944. Oil-bath 
Servicing (Oil-bath Type)-Clean filter and fill to 
Oil level mark with same oil used in engine crank
case at 2000 mile intervals (when engine oil 
changed) or more often if required by operating 
conditions. 

FuelPUln.p: AC Nos. (4x4-63) 1539393, (4x473) 1539562 
combination. fuel-and-vacuum pump. 
Pressure-4½ lbs. maximum. 
See Ca.rburetion Equipment Section for complete data. 

Gasoline Gauge.: King-Seeley electric. Model 4x473 
has special gauge voltage regulator. 
Dash Unit-King-Seeley No. (4x4-63) 42570, (4x473) 
45534. 
Tank Unit-King-Seeley No. (4x4-63) 41285, (4x473) 
44506. 
Gauge Voltage Regulator (4x473)-See Misc, Elec
trical. 
See Carburetion Equipment Section /or complete data, 

CONTINUED ON NEXT PAGE 



Mechanical 4 WH L. DRIVE ST A TION WAGON 4X4-63 ( 1949-50), 4X4-73 ( 1950-51) 1949-50-51 WILL YS 919 

CONTINUED FROM PRECEDING PAGE 
Oil Pressure Regulator-Under plug on side of pump 
housing. Opens at 35 lbs. Adjustable by adding or 
removing shims located above spring in plug. 

Oil Pump: Rotor type pump mounted on left side of 
crankcase. 
Oil Pump Servicing-See Willys Special Da1a. 

Oil Filter: Purolator. On cylinder head bracket at 
right front corner of cylinder head with oil outlet 
connected to top of timing chain cover. 
CAUTION-Filter should be drained at each crank
co.se oil change (2000 mile intervals) and filter ele
ment replaced at 8000 mile intervals for normal 
service. 

Oil Pressure Gauge: King-Seeley electric. 4x473 has 
special gauge voltage regulator. 
Dash Unit-King-Seeley No. (4x4-63) 42565, (4X473) 
45537, 
Engine Unit-King Seeley No. (4x4-63) 40767, 
(4x473) 44030. 
Gauge Voltage Regulator (4x473)-See Mi$c. Elec
trical. 
See Miscellaneou1 Section for complete data. 

COOLING 
Cooling System: Pressure type with pressure valve 

(relief valve) in filler cap. 
Capa-0ity-ll qts. 
Pressure Valve-Radiator Filler Cap. Opens at 33/4 
lbs. (3¼-41/4 lbs.). 

Water Pump: Centrifugal, packless, ball bearing type. 
See Water Pump Section for complete data. 
Removal-Loosen and remove drive belt, disconnect 
hose. Remove pump mounting screws, lift out pump 
and fan assembly. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: Harrison. In outlet elbow on cylinder 
head. Starts to open at 145-155°F. Fully open at 
170°F. 

Temperature Gauge: King-Seeley electric. 4x473 has 
special gauge voltage regulator. 
Dash Unit-King-Seeley No. (4x4-63) 42575, (4x473) 
45545. . 
Engine Unit-King-Seeley No. (4x4-63} 7000, 
(4x473} 44200. 

Gauge Voltage Regulator (4x473)-See Misc. Elec
trical. 
See Miscellalleoua Sectioll for complete data. 

CLUTCH 
Auburn Model 8501-19 (4x4-63), 8501-36 (4x473) 
w:ith Borg & Beck Driven Member. Single plate, dry 
disc type, 
See Clutch Section for complete data. 

►Clutch Facing Change & Return Clip Spring Instal
lation to correct Clutch Chatter & Noise-See 
''Auburn Clutch" in l'lutch Section. 
Facings-Molded (flywheel side), Woven (pressure 
plate side). I. D. 51/s''. O. D. 8½". Thickness .132-.138" 

Pedal Adjustment: Pedal free travel l¼" (for 1/16'; 
clearance between release bearing and clutch 
levers). To adjust, loosen locknut and turn adjusting 
nut on connector link at clutch fork, tighten lock
nut. 

Removal: Remove transmission (see Transmission 
Removal), remove flywheel bell housing. Mark pres
sure plate and flywheel to insure correct re-install
tion, take out mounting screws in clutch cover 
flange (turn all screws out evenly), remove clutch 
assembly a.nd driven member. 

TRANSMISSION 
.Warner l\lodel (4x4-63) AS3-T90C, (4x4'73) AS1-
T90C. 
Three-speed type. Constant-mesh, synchro-mesh 
helical gears (Second & High), sliding spur gear 
(Low & Reverse). 
See Transmission Section for complete data. 

Transfer Case: Spicer Model 18. Two speed auxiliary 
transmission and front wheel drive unit mounted 
on rear of transmission case. Separate eontrol levers 
provided for Low-High range (right hand lever), 
and front wheel drive engagement (left hand lever). 
See Tra11s11iission Sticiiun for complete data. 

Removal: Transmission and tra.nsfer case are re
moved as an assembly. Disconnect front and rear 
propeller shaft at front and rear universals. Discon
nect speedometer cable at transfer case, brake 
cable, transmission shift rods at transmission case 
levers (remote control type) or remove shift levers 
(floor mounted gear shift), and clutch release cable 
at cross-shaft bell-crank. Place support jacks under 
engine and transmission, remove transfer case rub
ber snubber bolt nut (on right side) and rear 
mounting bolt nuts at cross-member under trans
mission case. Remove floor board inspection plate. 
Drain radiator and loosen upper radiator hose. Re
move transfer case shift lever pivot pin screw, re
move pin and levers. Remove bolts holding center 
cross-member at frame side rails and remove 
cross-member. (CAUTION-with cross-member re
moved, engine and transmission weight. will rest on 
jacks). Remove bolts holding transmission on bell 
housing, force transmission to right until ball stud 
end can be disengaged from end of clutch control 
cross-shaft. Lower support jacks under engine and 
transmission and slicte transmission and transfer 
case assembly to rear until. clutch shaft clears bell 
housing, remove assembly from beneath car. 

UNIVERSALS 
Front & Rear Drive Propeller Sha.ft Joints: Spicer 

needle roller bearing types as follows: 

Transmission End Axle End 
Front Drive ................ _.126l-102X .................. 1268-104X 
Rear Drive .................... 1261-102X .................. 1268-101X 

Front Axle Shaft Joint: Bendlx or Rzeppa. Constant
velocity type. One joint used at outer end ot ea.ch 
sho.ft. 

ltcmoval: See Front Axle {below). 

FRONT AXLE 
Spicer (Salisbury) Model 25-Full-floating hypoid 
gear type. Differential assembly (ring and pinion 
gear assembly) is identical with Spicer Model 23-2 
Full-floating Rear Axle and is serviced in same 
manner. 
See Spicer (Salisbury) Full-floating Rear A.rte in Rear 
Axle Section /or complele dat<r. 
Ratio--6.38-1. 
Backlash-.005-.00'7". Shim adjustment. 

Removal: See Unfoersal Jeep .111otlcls CJ-2"4 & CJ-3.4 
Front Axle Rem.oval instructions. 

Wheel Beadng Adjustment: See Universal Jeep Models 
CJ-2,4 & CJ-3A "Front Axle" for instructiu~. 

REAR AXLE 
Spicer (Salisbury) Model 41-2. Semi-floating Hy-
poid gear type with Hotchkiss drive. ' 
See Rear Axle Scctio11 /t1r complete ,ln1n. 
Ratio---5.38-1. 
Backlash-.004-.008". Shim adjustment. 

Removal: Support rear end of truck. securely remove 
rear wheels, disconne.ct rear shock absorbers, rear 
brake line (at frame connection on right side) rear 
brake cable and propeller shaft at rear universal. 
Place support jacks under axle housing to relieve 
springs of weight, remove nuts on spring "U" bolts 
remove pivot bolt at front end of springs lower 
springs to floor. Remove axle assembly. ' 

Axle Shaft Removal: Remove wheels and hub assem
bly (use wheel puller), remove nuts and bolts hold
in~ backing plate and brake assembly, remove dust 
sh1e1d, oU seal, and backing plate. Remove axle 
shaft and wheel bearing. CAUTION-Do not lose 
bearing adjusting shims. 
Wheel Beal'ing Adjustment-Endplay .003-.005''. 
Adjust by adding or removing shims between back
ing plate and flange on axle housing. See axle shaft 
removal above for dismantling instructions. 
NOTE-Shims installed on left ha.nd end of axle 
housing only in production. Shims can be installed 
on right hand end of l\Xle housing if necessary, for 
correct end play. 

SHOCK ABSORBERS 
Gabriel or Monroe-Hydraulic, direct acting, adjust
able type. NOTE-Shock absorbers are sealed and 
cannot be dismantled for servicing or refilling, 
See Shock Absorber Section for complete data. 

FRONT SUSPENSION 
Conventional type with semi-elliptic springs. See 
FRONT AXLE data above. 
Steering Knuckle Bea.ring Servicing & A.djl15tment 
See Universal Jeep Models C]-2.4, CJ-3A "Front Axle" 
/or instructions. 
Kingpin Inclination-7½• (All). 
Caster-3° Camber-11/2°. Toe-In-3/64-3/32". 

STEERING GEAR 
Ross Model TlZ, No. TA-13018-0am-and-Twin 
Lever. 
See Stee,·ing G.!ar Section for complete data. 

BRAKES 
Service Brakes: Bendlx (Lockheed) Four Wheel Hy

draulic, self-centering type. Hand lever applies rear 
wheel service brakes. 
See Drake Section for complete data. 
Drum Diameter-11". 
Lining-Molded type. Width 2", Thickness 3/16". 
Length per wheel 22 1/ 16". 
Clearance--.008" toe, .005" heel for each shoe. 
NOTE-On self-centering type brakes, centralize 
shoes by hard brake application before making 
adjustment. 

Hand Brake: See Service brakes above. 

MISC. MECHANICAL 
Windshield Wiper: Vacuum type, cable operated. 

See Miscellaneous Section /or data . . 
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Ignition-Ca rburetion-Electrica I 473-SW STATION WAGON, 473-VJ JEEPSTER, 473-S0 SEDAN DELIVERY 
LATE 1950 & 1951 HURRICANE "F-HEAD" ENGINE MODELS 1950-51 WILL YS 921 

Vacuum Spark Control Unit: Auto-Lite No. VC-4010A 
(IGW-4189A Distr.), IAT-2023LD (IAT-4008 Distr.). 
Separate unit linked to advance plate. 

Vacuum Advance 
Dlstr. Degrees Eng. Degrees Vacuum (" of HG J 
Sta.rt................................ o• ........................ 4¾" 

1• ................................ 2° ........................ 53/s" 
a· ................................ a· ........................ 63/4" 
4 • ···············-····-······· s· ........................ 7%" 
5• .................... :........... 10· ........ •···-··-····· 8" 

Installation Note-If crankshaft has been turned 
with distributor off engine, install distributor as 
follows: Turn crankshaft to #1 cylinder firing posi
tion (see Timing), turn distributor shaft until rotor 
1s at #1 segment (see diagram), install distributor 
on engine, rocking shaft slightly to engage drive 
coupling, push distributor down into place, install 
hold-down screw, check ignition timing. 
CAUTION-If oil pump has been removed, see Oil 
Pump Installation under "Oil Pump" in Willys Special 
Data. 

IGNITION TIMING 
Standard Setting ........................................................ TDC 
Timing Marks-Flywheel mark "TC/" centered in 
inspection hole in right front face of housing under 
starter (remove inspection hole cover). 
Timing (Engine not Running)-With #1 piston on 
compression, turn engine over until piston reaches 
firing position with flywheel mark "TC/" centered 
in inspection hole in right front face of housing, 
loosen advance arm clampscrew, rotate distl'ibutor 
until contacts begin to open, tighten clampscrew, 
see that rotor at #1 segment in distributor cap (see 
diagram), check spark plug cable connections. 
Timm&' Using Timing Light-(Engine Running)
This method recommended by manufacturer. Direct 
timing light through inspection hole at flywheel, 
idle engine (engine must be warm), adjust distribu
tor (as directed above) until "TC/" mark centered • 
ln inspection hole. 

CARBURETOR 
CarterYF. No. 768S (Early 1950), 768SA (Later 1950), 
832S, SA, SB (Late 1950-51) .1 ¼" Single barrel down
draft type with manual choke control and "Dia
phragm" type accelerating pump and metering rod 
control. 
Casting No. on flange-630. 
See Carburetor Section for complete data. 

►S1'UMBLE CORRECTION (738S, 768S, S.4, 832S, 
CARBURETORS)-See "Carter YF" in Carbur·etor Sec
tion for complete data. 

►768S Carburetor conversion to 768SA-Sce "Carter 
Yir' Downdraft" in Carburetor Section. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Rods & Jets-See Carter Jet Table in Carb,~· 
retor Section for complete data. 

Fast Idle: Interconnected linkage by which choke 
valve lever opens throttle to fast idle position when 
carburetor choked for starting, 
Setting-Lip on fast idle arm should contact boss 
on body with choke valve wide open. Adjust by 
bending connector rod at offset. • 

CARB. EQUIPMENT 
Air Cleaner: (Std.) Houdaille-Hershey No. 620300 Oil

wetted type. (Opt}.) Oil-bath type. 
Servicing (Oil-wetted type)-Clean filter element 
and re-oil at 2000 mile intervals or more often if 
required by operating conditions. 
Servicing (Oil Bath type)-Clean filter and refill 
with same grade oil as used in engine at 2000 mile 
intervals (at oil change). Capacity approx. 1 ¼ pts. 

Fuel Pump: AC. No. 1539562 fuel-and-vacuum pump. 
Pressure-3 lbs. (4½ lbs. max. at 1800 RPM.) 
See Carburetion. Equipment Section /or data. 

Gasoline Gauge: King-Seeley "CV" (Constant Volt
age) type with voltage regulator. 
Dash Unit-King-Seeley No. (First Cars) 45534, 
(Later Cars) 45727. 
Tank Unit-King-Seeley No. 44506 (all). 
See Carburetion Equipment Section for complete data. 

BATTERY 
Auto-Lite Type PN-15-6 Volt, 15 Plate, 100 Ampere 
Hour capacity (20 hour rate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Negative (-) grounded at 
starter. 
Location-Right hand side of dash in engine compt. 

STARTER 
Auto-Lite Model MZ-4137 (First), MZ-4162 (Later). 
Armature-Auto-Lite No. MZ-2214 (MZ-4137), MZ-
2330 (MZ-4162). 
Drive-Overrunning clutch and positive pinion shift 
actuated by starting pedal. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engine-160 RPM., 150-175 amps., 5 volts. 

Performance Dat~ 
Torque R.P.M. Volts Amperes 

0 ft. lbs_ ................ _ ... 4300 ....... -.... .5.5 ................ 65 
2.55 " ....................... 1325 .............. s.o ................. :mo 
7.65 " ·················~- 220 .............. 4 0 "'···-·····-400 
7.8 ··-········· .. ····· Lock ...... _ ...... 3.0.--·--···420 

Removal: On right front face of flywheel housing. To 
remove, disconnect pedal linkage and cables, take 
out flange mounting capscrews and bolt in bracket 
on commutator end. 

Starting Switch: Auto-Lite No. SW-2677A. Mounted_ 
on starter and operated by pinion shift lever. 
See Eleciric<1l Equipment Sectio11 for complete data. 

GENERATOR 
Auto-Lite Model GDZ-4817A (First Cars), GDZ-
6001D (Later Cars). Two-brush type with voltage 
and current regulation. 
Armature No.-Auto-Lite GDZ-2006F (GDZ-4.Sl7AJ. 
GGY-2006F (GDZ-60010 Generator). 
Maximum Charging Ratc-35 amperes, 8.0 volts 

(cold) with discharged battery (controlled by regu
lator). 
Charging Rate Adjustment-None (see Regulator). 

Cold Performance Data Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 
0 ............ 6.4 ............ 925 0 ............ 0.4 ............ 1000 
5 ............ 6.65 ............ 1060 5 ............ 6.65 ............ 1150 

10 ............ 6.85 ............ 1200 10 ............ G.85 ............ 1290 
15 ............ 7.05 ............ 1340 15 ............ 7.05 ............ 1430 
20 ............ 7.3 ............ 1480 20 ............ 7.3 ............ 1590 
25 ............ 7.55 ............ 1620 25 ............ 7.55 ............ 1750 
30 ............ 7.8 ........... ) 760 50 ............ 7.8 ............ 1980 
35 ............ 8.0 ............ 1900 35 ............ 8.0 ............ 2250 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-35-53 ozs. (new brushes). 
Field Cnrrent-1.6-1.8 amperes at 6.0 volts. 
Motoring Current--4.2-4.6 amperes at 6.0 volts. 

Removal: Conventional pivot mounting at right front 
of engine. To remove, take out two pivot bolts and 
clamp bolt, slip off drive belt. 

Belt Adjustment: 1" deflection (thumb pressure) mid
way between generator and pump pulleys. To ad
just, loosen all mounting bolts, pull generator away 
from engine. 

REGULATOR 
Auto-Lite Model VRP-6003-A. Voltage-Current 
Type. Regulator case mounted on right side in en
gine compartment. Consists of Cutout Relay and 
vibrating type Voltage and Current Regulator units. 
NOTE-Regulator cover sealed. Warranty void if 
seals broken. 
See Electrical Equipment Section I or complete data. 

Cutout Relay 
Cuts ln-6.4-7.0 volts (set to 6.4-6.6 volts). 
Cuts Out-4.1-4.8 volts (approx. 4-0 amps. disch.J. 
Contact GaP-.015" minimum. 
Air GaP-.031-.034" with contacts open measured at 
hinge end of core. 

Voltage Regulator 
Setting-7.35 volts (7.2-7.5) a.t 70°F. See Electrical 
Equip. Section for settings at other temperatures. 
Checking (without breaking seals) & Adjustment
See Electrical Equipment Section. 
Contact Gap-.012" min. (armature againststoppin>. 
Air Gap-.048-.052" with contacts just opening. 

Current Regulator 
Sett:ing-34-36 amperes (marked "35" on cover). 
Checking (without breaking seals) & Adjustment
See Electrical Equipment Section. 
Contact Gap & Air Gap Same as Voltage Regulator. 

LIGHTING 
Headlamps: Corcoran-Brown "Sealed Beam" type. 

Upper and lower beams controlled by Beam Selec
tor Switch on toeboard. 
See Electrical Equipme11t Section /or complete data. 

CONTINUED ON NEXT PAGE 



Engine-Mechanical 473-SW STATION WAGON, 473-VJ JEEPSTER, 473-SD SEDAN DELIVERY 
LATE 1950 & 1951 HURRICANE "F-HEAD" ENGINE MODELS 1950-51 WILLYS 923 

LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, and timing 
chain or timing gears. Oil pump mounted externally 
on left hand side of crankcase. 
Crankcase Capacity-4 quarts. 
Oil Pressure---25 lbs. Actual-35 lbs. Gauge at 30 
MPH. 
Oil Pressure Regulator-Under plug on side of pump 
housing, Opens at 35 lbs. Adjustable by adding or 
removing shims located above spring in plug. 

Oil Pump: Rotor type pump mounted on left side of 
crankcase. 
Oil Pump Servicing-See Will,:s Special Data. 

Oil Pressure Gauge: King-Seeley "CV" ( Constant Volt
age) electric type with gauge voltage regulator. 
Dash Unit-King-Seeley No. (First Cars) 45537. 
(Later Cars) 45729. 
Engine Unit-King-Seeley No. 44030 (all). 
See Miscellaneous Section for complete data. 

COOLING 
Cooling System: Pressure type with pressure valve 

(relief valve) in filler cap. 
Capacity-11 qts. 
Pressure Valve-Radiator Filler Cap. Opens at 3¾ 
lbs. (3¼-4¼ lbs.). 

Water Pump: Centrifugal, packless, ball bearing type. 
See Water Pump Section /or complete data. 
Removal-Loosen and remove drive belt, disconnect 
hose. Remove pump mounting screws, lift out pump 
and fan assembly, 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: Harrison. In outlet elbow on cylinder 
head. Starts to open at 145-155•F. Fully open at 
170•F, 

Temperature Gauge: King-Seeley "CV" (Constant 
Voltage) electric type with gauge voltage regulator. 
Dash Unit-King-Seeley No. (First Cars) 45545, 
(Later Cars) 45734. 
Engine Unit-King-Seeley No. 44200 (all). 
See Miscellaneous Section for complete data. 

CLUTCH 
Auburn Model 8501-36 with Borg & Beck Driven 
Member. Single plate, dry disc type. 
NOTE-Clutch has neoprene driving lug inserts and 
Return Clip Springs for quieter operation. 
See Clutch Section for complete data. 
Facings-Molded (flywheel side), woven (pressure 
plate side). I.D. 51/s''. O.D. 8½". Thickness .132-.138" 

Pedal Adjnstment: Pedalfree travel 1" (provides 1/16" 
clearance between release bearing and clutch 
levers). To adjust, loosen locknut and turn adjust
ing nut on connector link at clutch fork, tighten 
locknut. 

Removal: Remove transmission (see Transmission 
Removal below), remove flywheel bell housing. 
Mark clutch pressure plate and flywheel to insure 
re-installation in same position. Take out mounting 
screws in clutch cover flange (turn all screws out 
evenly), remove clutch and driven member. 

TRANSMISSION 
Warner. Constant-mesh, synchro-mesh (Second & 
High), sliding gear (Low & Reverse), all helical gear 
Car Model Warner Transmission 
473-SW, SD_. VJ (No qverdrivel. ................... AS37=i~6 
473-SW (With Overdrive) ............ ................ AS28 6 
473-VJ (Witn Overdrivel ........... .. AS30-T96 

Transmission Control (473-SW, SD, VJ): Remote con
trol type with gearshift lever on steering column. 
See Transmission Section /or complete data. 

Removal: Remove floor boards, take off bell housing 
inspection cover, disconnect clutch throw-out bear
ing retracting spring. Disconnect transmissio~ C(?D
trol rods and speedometer cable at transm1ss1on 
case. Disconnect propeller shaft at universal joints 
and remove shaft. Support engine with ,iack placed 
under bell housing, remove rear engine support 
bolts from cross-member under transmission case, 
raise rear end of engine so that transmission clears 
cross-member. Remove transmission to bell housing 
bolts, pull transmission straight back to clear clutch 
shaft, remove from car. 

OVERDRIVE 
Warner Type RIO (part of AS28-T96 & AS30-T9G 
Transmissions). Solenoid operated, governor con
trolled type with throttle operated "kick-down." 
Overdrive is new "centered ring gear" type. 
s,.e Tra11.<mi.<sion Sectinn for cmnpletP data. 
Control Relay-Auto-Lite Model HRT-4001. 
Overdrive Governor-Auto-Lite Model TGE-4002. 
Transmission Solenoid-Delco-Remy Model 1118132. 

Removal: Remove as a unit with the transmission. 
Removal instructions same as for regular transmis
sion (above) after governor an,d solenoid wires and 
lock-out control cable disconnected. and overdrive 
case-to-cross-member bolts removed. 

UNIVERSALS 
Detroit Seri.es 4100. Ball-and-trunnion type. 
See Universal.~ Section for complete data. 

REAR AXLE 
Spicer (Salisbury) Model 23-1. Semi-floating, Hy
poid Gear type with Hotchkiss drive. 
See Rear A.de Section for complete data. 

Rati~ Without Overdrive With Overdrive 
473-SW, SD·-····"··········· 4.88-1 ............................ 5.38-1 
473-VJ ............................ 4.56-1 ............................ 4.88-1 

Backlash-.004-.009". Shim adjustment. 
Removal: Supp.ort rear end of car securely, remove 

rear wheels, disconnect rear shock absorbers, rear 
brake line (at frame conneetion on right side), rear 
brake cables, and propeller shaft at rear universal 
Joint. Place support jacks under axle housing so 
that springs relieved of weight. remove nuts on 
spring "U',.bolts, remove pivot bolt at front end of 
springs, lower springs. Remove axle assembly from 
beneath car. 

Axle Shaft Removal: Remove wheel and hub assembly 
(use wheel puller) disconnect brake line at wheel 
cylinder remove nuts on bolts holding backing plate 
and brake assembly on housing, remove dust shield, 
oil seal. and backing plate (with brake assembly). 
CAUTION-Do not lose bearing adjusting shims. lo
cated between backing plate and flange on housmg. 
Remove axle shaft and wheel bearing. 
Wheel Bearing Adjustment-Endplay .003-.007". 
Adjust by adding or removing shims between back
ing plate and axle housing flange at each wheel. See 
axle shaft removal (above). 

SHOCK ABSORBERS 
Willys Nos, Front Rear 
473-SW, SD .............................. 647502 ...................... 647503 
473-VJ ...................................... 648203 ...................... 647506 
Monroe or Gabriel direct acting, hydraulic type. 

FRONT SUSPENSION 
·Planadyne Type. Independent, linked parallelogram 
type with transverse spring (spring acts as lower 
control arm) . 
See Front Suspension Section /or complete data. 
Kingpin Inclination-5° crosswise. 
Caster-l O No adjustment. 
Camber-1½ 0

• Cl¼-1¾ 0 limits). 
Toe-In-1/16-1/8". 

►See Willys Front Suspension for Toe-in adjustment pro
cedzire. 

STEERING GEAR 
Ross Model T-12. Cam-and-Twin Lever type. 
See Steering Gear Section for complete data, 

BRAKES 
Service Brakes: Bendix (Lockheed) Hydraulic, self

centering type. Hand lever applies rear wheel service 
brakes. 
NOTE-These self.-centered brakes do not have 
anchor pin adjustment. 
See Brake Section /or complete data. 
Drums-Chrome nickle. Diameter 10". 
Lining (473-SW, SD, VJ)-Molded type. Width 
1.760", Thickness 3/16". Length per shoe-10 11/16" 
(forward shoe-all wheels), 8 15/16" {rear shoe
all wheels). 
Ciearance-.008" toe, .005" heel, for each shoe. 
NOTE-No anchor pin adjustment provided. Brake 
shoes should be centralized by bard brake applica
tion (and then released) before adjusting. 

Hand Brake: See Service Brakes (above). 
Adjustment-Tighten link rod adjustment (cable 
equalizer connector) at brake lever on frame cross
member for slight drag with hand lever set two 
notches "on". Release hand lever and make certain 
that brakes free of any drag. 

MISC. MECHANICAL 
Windshield Wipers: Vacuum type, cable operated. 

See Miscellaneou• Section for data. 
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Distributor Removal: On right side o:f engine. To re
move, disconnect vacuum line, take out hold-down 
screw 1n vacuum unit mounting bracket. 
Installation Note-If crankshaft has been turned 
with distributor off engine, install distributor as 
follows: Turn crankshaft to :ftl cylinder firing posi
tion (see Timing), turn distributor shaft until rotor 
opposite #1 segment in cap (see diagram), install 
distributor on engine, rocking shaft slightly to en
gage drive coupling, push distributor down into 
place, install hold-down screw, check timing. 
CAUTION-1/ oil pum.p has been removed, see Oil 
Pump data in Willys Special Data. 

IGNITION TIMING 
Std. Setting ...................................... At Top Dead Center 
NOTE-See Octane Selector Setting to compensate 
for special fuel and operating conditions. 
Timing Marks-Line on rim of vibration dampener 
and pointer on timing gear cover. Flywheel also 
marked ('TC' on flywheel in line with borl.zontal 
center-line of inspection bole, right front face of 
housing. 
Timing (Engine not Running)-With #1 piston on 
compression, turn engine until piston reaches firing 
position (TDC) with line on vibration dampener 
aligned with pointer on right side of timing gear 
cover. Loosen vacuum control link screw in dlstribu~ 
tor quadrant, center pointer on scale1 tighten screw. 
Loosen olampscrew on hold-down p1ate, rotate en
tire distributor assembly until contacts begin to 
open, tighten clampscrew, see that rotor at #1 seg~ 
ment in distributor cap, check plug connections. 
Timing (Using Tinting Light-Engine Idling). This 
method recommended by manufacturer. Direct tim
ing light at vibration dampener, idle engine (engine 
must be warm), adjust distributor (as directed 
above) until timing mark lines up with pointer. 
Octane Selector Setting-If engine pings on heavy 
pull, loosen vacuum control link screw at dlstributor 
quadrant retard spark slightly by rotating distribu
tor counter-clockwise. For High Octane Fuel, spark 
can be advanced by rotating distributor clockwise. 

CARBURETOR 
Zenith Series 31, Assy. No. lli19. 1¼". Single barrel, 
downdraft type with manual choke control. 
See Carburetor Section for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune•Up data. 
Metering Jets-See Zenith Jet Specifications in Car
biiretor Section. 

Fast Idle: Fast idle cam serving as stop for throttle 
stopscrew is linked to choke valve lever and rotated 
to fast idle position when choke closed for starting. 
Setting-No adjustment required. 

CARB. EQUIPMENT 
Fuel Pump: AC No. 1539245. Diaphragm type combi

nation fuel-and-vacuum pump. 
Replacement Pump-AC No. 9245. 
Pump Pressur&--3½-4½ lbs. at 1800 Eng. RPM. 
See Carb. Equipment Section for complete data. 

Gasoline Gauge: King-Seeley "CV" (Constant Volt
age) electric type with voltage regulator. 
Dash Unit-King-Seeley No. (First Cars) 45534, 
(Later Cars) 45727. 
Tank Unit-King-Seeley No. 44506 (all). 
See Carburerion Equipment Section for complete datn. 

SIX CYL. STATION WAGON 673-SW & JEEPSTER 673-VJ 
WITH "LIGHTNING" ENGINE 1950-51 WILL YS 925 

Air Cleaner: AC 1544113 OU-wetted type, Element #1. 
Servicing (Oil-wetted Type)-Clean filter element 
and re-oil at 2000 mile intervals or more often if 
required by operating conditions. 

CRANKCASE VENTILATOR . 
Sealed Positive Ventilation Type. Afr intake pipe 

(from air cleaner to oil filler pipe) furnishes clean 
air to crankcase, air outlet pipe (from valve cover to 
manifold) allows fumes from crankcase to be sucked 
into intake manifold. Vacuum control valve at 
manifold connection must close at idling speed for 
satisfactory idling performance .. 
NOTE--Clean V ncuum Co11frol Valve tDhcn engine 
tuned llp. 

Cleaning Vacuum Control Valve-Remove control 
valve by disconnecting pipe and unscrewing valve 
from manifold. Disassemble valve, withdraw valve 
and spring, clean valve and valve seat thoroughly. 
Servicing-Make certain all connecting pipes tight 
and that oil filler cap gasket seals cap tightly. Re
move and clean control valve when tuning engine or 
whenever system does not operate satisfactorily. 

BATTERY 
Auto-Lite PN-15 or Willard BW-1-100. 6 volt, 15 
plate, 100 Ampere Hour capacity (20 hr. rate). 
Starting Capacity-120 amperes for 20 minutes. 
Grounded Terminal-Negative (-) grounded at 
starter. 
Engine Ground-Strap at left front engine mount. 
Location-Right hand side of dash in engine .com pt. 

STARTER 
Auto-Lite Model MZ-4137 (First cars), MZ-4162 
(Later Cars. Armature No. MZ-2214 (for MZ-4137). 
NOTE-Serial Nos. at which starter changed: 
(673-SW} No. 13233, (673-VJ) No. 11286. 
Armature-Auto-Lite MZ-2214 (MZ-4137), MZ-2330 
(MZ-4162). 
Drive-Overrunning clutch and positive plnton shift 
actuated by starting pedal. 
Rotation-Counter-clo.ckwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking En.gine-160 RPM., 150-175 amps., 5 volts. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ....... ·-·············4300 .............. 5.5 ................ 70 
2.55 " ······················1325 ...... - ...... 5.0 ................ 200 
7.65 ,,. •••••••••••••••••••••• 220 ............... 4.0.-.,000•••••••400 

7.8 " .................... Lock ...... o••-- .. 3.0 ................. 420 
4.4 u: ....................... I.,ock __________ ... 2.0 ................ 280 

Starting Switch: Auto-Lite SW-2677A. Mounted on 
starter and operated by pinion shift lever. 
See Electrical Equipment Section for complete dat~. 

GENERATOR 
Auto-Lite Model GDZ-4817A (First cars), GDZ-
6001D (Later cars). Two brush (shunt} type with 
voltage and current regulation. 
NOTE-Serial Nos. at which generator changed: 
(673-SW) No. 13233. (673-VJ) No. 11286. 
Arma.tare-Auto-Lite No. ODZ-2006F ( GDZ-4817 A), 
GGY-2006F (GDZ-6001D). 
Maximum Charging Ra~35 amperes, 8.0 volts 
(cold) with discharged battery (controlled by regu
lator). 
Cha.rgin~ Rate Adjustment-None {see Regulator). 

Cold Performance Data Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M 
0 ............ 6.4 ·····-····· 925 0 .... ·-·····6.4 ............ 1000 
5 ·····--···6·65 ............ 1060 5 ..... - ..... 6.65 ............ 1150 

10 ............ 6.85 ............ 1200 10 ............ 6.85 ............ 1290 
15 ············7·05 ............ 1340 15 ............ 7.05 ............ 1430 
20 ············7·3 ............ 1480 20 ............ 7.3 ............ 1590 
25 ............ 7.55 ............ 1620 25 ............ 7.55 ............ 1750 
30 ············7·8 ············1760 30 ............ 7.8 ............ 1980 
35 ............ 8.0 ............ 1900 35 ............ 8.0 ............ 2250 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-35-53 ozs. (new brushes). 
Field Current-1.60-1.78 amperes at 6.0 volts. 
Motoring Current-4.2-4.6 amperes at 6.0 volts. 

Belt Adjustment: 1" deflection (thumb pressure) mid
way between generator and pump pulleys. To ad
just, loosen all mounting bolts, pull generator away 
from engine. 

REGULATOR 
Auto-Lite Model VRP-6003A. Voltage & Current 
type. On right side in engine compartment. 
See Electrical Equipment Section for complete dota. 
NOTE-Regulator cover sealed. Warranty void lt 
seals broken. 

Cutout Relay 
Cuts lu--6.4-7.0 volts (set to 6.4-6.6 volts). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. dischJ. 
Contact Gap-.015" minimum. 
Air Gap--.031-.034" with contacts open (measured 
at hinge end of core). 

V~ltag-e Regulator 
Setting-7.35 (7.a-7.5) volts at 70°F. See Electrical 
Equipment Section for data at other temperatures. 
Checking (without breaking sea]) & Adjustment
See Electrical Equipment Section. 
Contact Gap-.012 11 min. (armature against stop 
pin). 
Air Gap-.048-.052" with cont~ts just opening. 

Current Regulator 
Setting-34-36 amperes {marked "35" on cover). 
Checking (without breaking seal) & Adjustment
See Electrical Equipment Secti-On. 
Contact Gap &Air Gap-Same as Voltage Regulator. 

LIGHTING 
Headlamps: Corcoran-Brown "Sealed Beam" type. 

Upper and lower beams controlled by Beam Selector 
Switch on toeboard. 
Sec Electrical Equipment Section /or complete data. 
Adjustment-Aim upper beam straight ahead with 
hot spot center 3" below lamp center height at 25 ft. 
Beam lndicator--On left side of instrument panel 
(above Radio). Lighted when upper beams in use. 

Switches 
Ligbting-Willys No. 800369 (First Cars), 801274 
(Later Cars). NOTE-No. 801274 has instrument 
light and dome light control by rotating switch 
knob. 
Beam Selector-Willys No. 801903. 

MISC. ELECTRICAL 
LIGHTING cmCUIT BREA.KER: 30-ampere type. 

Mounted on lighting switch. Vibrating thermostatic 
type. Protects lighting circuits by vibrating to limit 
current. No adjustment. 

FUSES: Overdrive-20 ampere. On control relay. 
CONTINUED ON NEXT PAGE 



Mechanical 

levers). To adjust, loosen loclrnut and turn adjust
ing nut on connector link at clutch fork, tighten 
locknut. 

Removal: Remove transmission (see Transmission 
Removal), remove ·flywheel bell housing. Mark pres
sure plate and flywheel to insure correct re-instal
lation, take out mounting screws in clutch cover 
flange (turn all screws out evenly), remove clutch 
assembly and driven member. 

TRANSMISSION 
Warner Model (673-SW) AS28-T96, (673-VJ) AS30-
T96. Constant-mesh, synchro-mesh (Second & 
High), sliding gear (Low & Reverse), all helical gear 
type. 
See Transmission Section for complete data. 

Transmission Control: Remote control type with gear
shift lever on steering column. 
See Transmission Section for complete data. 

Removal: Remove floor boards, take off bell housing 
inspection cover, disconnect clutch throw-out bear
ing retracting spring. Disconnect transmission con
trol rods and speedometer cable at transmission 
case. Disconnect propeller shaft at universal joints 
and remove shaft. Support engine with jack placed 
under bell housing, remove rear engine support 
bolts from cross-member under transmission case, 
raise rear end of .engine so that transmission clears 
cross-member (CAUTION-use care that fan blades 
do not damage radiator). Remove transmission to 
bell housing bolts, pull transmission straight back 
to clear clutch shaft, remove from car. 

OVERDRIVE 
Warner Type RIO (part of Transmission Assy.). New 
solenoid operated, governor controlled type over
drive (no centrifugal pawls) with throttle operated 
"kick-down." 
See Tranmission Section /or complete data. 
Control ReJay-Auto-Lite Model HRT-4001. 
Overdrive Governor-Auto-Lite Model TGE-4002. 
Transmission Solenoid-Delco-Remy Model 1118132 

Removal: Remove as a unit with the transmission. 
Removal instructions same as for regular transmis
sion (above) after governor and solenoid wires and 

SIX CYL. STATION WAGON 673-SW & JEEPSTER 673-VJ 
WITH "LIGHTNING" ENGINE 1950-51 WILL YS 927 

lock·-out control cable disconnected and overdrive 
case-to-cross-member bolts removed. 

UNIVERSALS 
Detroit Universals Series 4100. Ball-and-trunnion 
type. 
See Universals Sectio,i /or complete data. 

REAR AXLE . 
Spicer (Salisbury) Model 23-1. Semi-floating. Hy
poid Gear type with Hotchkiss drive. 
See Rear Axle Section for complete data. 
Ratio-4.88-1 (without O.D.), 5.38-1 (with O.D.). 
Backlash-.004-.009". Shim adjustment. 

R.emoval: Support rear end of car securely, remove 
rear wheels, disconneet rear shock absorbers, rear 
brake line (at frame connection on right side), rear 
brake cables, and propeller shaft at rear universal 
joint. Place support jacks under axle housing so 
that springs relieved of weight, remove nuts on 
spring "U" bolts, remove pivot bolt at front end of 
springs, lower springs. Remove axle assembly from 
beneath car. 

Axle Shaft Removal: Remove wheel and hub assembly 
(use wheel puller), disconnect brake line at wheel 
cylinder, remove nuts on bolts holding backing plate 
and brake assembly on housing, remove dust shield, 
oil seal, and backing plate (with brake assembly). 
CAUTION-Do not lose bearing adjusting shims lo
cated between backing plate and flange on housing. 
Remove axle shaft and wheel bearing. 
Wheel Bearing Adjustment-Endplay .003-.007". Ad
just by.adding or removing shims between backing 
plate and axle housing flange at each wheel. See 
axle shaft removal (above). • 

SHOCK ABSORBERS 
Monroe or Gabriel. Direct acting, hydraulic type. 

Front - -Willys No. - Rear 
673-SW ............................ 647502 ...... ·-··-····--·········647503 
673-VJ .............................. 648203 .............................. 647506 
NOTE-Shock absorbers are sealed and cannot be 
dismantled for servicing or refilling. 

FRONT SUSPENSION 
Planadyne Type. Independent, linked parallelogram 
type with transverse spring (spring acts as lower 
control arm). 
See Front Suspension Section for complete data. 
Kingpin Inclination-5° crosswise. 
Caster-!• No adjustment. 
Camber-I•. 
Toe-In-1/ 16-1/8". 

►See Will;ys Front S1ispe11Sion /or Toe•in adjustment pro• 
cedure. 

STEERING GEAR 
Ross Model T-12. Cam-and-Twin Lever type. 
See Steering Gear Section for complete data. 

BRAKES 
Service Brakes: Bendix (Lockheed) Hydraulic, self

centering type. Hand lever applies rear wheel 
service brakes. 
NOTE-These self-centered brakes do not have. 
anchor pin adjustment. 
See Brake Section /or complete data. 
Wheel Cylinders-Diameter: Front 1", Rear 7/8". 
Drums-Chrome-nickel type. Diameter 10". 
Lining-Moulded type (all shoes). Width 1.760". 
Thickness .182-.192". Length per shoe: 10 11/16" 
forward shoe, 8 5/16" reverse shoe. 
Clearance-.008" toe, .005" heel, for each shoe. 
NOTE-No anchor pin adjustment provided. Brake 
shoes should be centralized by hard brake applica
tion (and then released) before adjustments made. 

Hand Brake: See Service Brakes (above). 
Adjustment-Tighten link rod adjustment (cable 
equalizer connector) at brake lever on frame cross
member for slight drag with hand lever set two 
notches "on". Release hand lever and make certain 
that brakes free of any drag. 

MISC. MECHANICAL 
Windshield Wipers: Vacuum type, cable operated. 

See Miscellaneous Section for complete data. 




