
Mechanical 

6 mounting screws in clutch cover (when installing, 
use 2 long shank mounting screws in 2nd hole on 
each side of locating dowel), remove clutch. 

TRANSMISSION 
TRANSMISSION (STD.) :-Own Make. All helical gear, 

constant-mesh, synchro-mesh (second & high), 
sliding gear (low & reverse) with remote shift. 
See Transmission Section /or complete data. 

Transmission Control :...:..-Oldsmobile 'Handi-shift'type. 
See Transmission Section for complete data. 

Removal :-Disconnect shift and selector rods from 
. levers at transmission, speedometer cable, rear uni
versal and slide slip yoke and propeller shaft to 
rear. Remove four transmission mounting cap
screws, pull transmission straight back and remove. 

HYDRA-MATIC DRIVE 
HYDRA-MATIC DRIVE (OPTL.) :-Own Make-Con

sists of fluid coupling & automatic transmission. 
Lubrication-Check fluid level in transmission 
every month or every 1000 miles. Drain and refill 
after first 5000 miles and every 10,000 miles there
after. Use only "Oldsmobile Hydra-Matic Fluid." 
Capacity-Approx. 9½ qts. (10 if dismantled). 
Checking Fluid Level-Clean all sand, lint, and dirt 
away from sheet metal cover in floor under right 
front corner of front compt. rug. Run engine several 
minutes (1941), for 30 seconds (1942). Stop engine, 
wait 1 minute. Remove sheet metal cover from floor 
for access to dip stick. Measure level with dip stick, 
add fluid until level is at "FULL" mark. 
Draining & Refilling-See Oldsmobile Hydra•Matic 
Drive in Transmission Section. 
Linkage Adjustment-See Hydra•Matic Drive in Trans• 
mission Section. 

Removal: See Hydra•Matic Drive in Transmission Section. 
See Trammis•ion Section for complete data. 

EIGHT, SERIES '68' E-41, '78' J-41, '98' L-41 (19411) 
EIGHT, SERIES '68' E-42, '78' J.42, '98' L-42 ( 1942) 1941-42 OLDSMOBILE 613 

UNIVERSALS 
UNIVERSAL JOINTS :-Mechanics 2C or 2CR (new 

type). Roller bearing types. Two used. 
See Unitiersals Section for complete data. 
NOTE-Slip joint formed at rear of transmission 
ahead of front U-joint (driveshaft 1 piece type). 

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

type with torque taken through 2 support arms. 
See Rear Axle Section for complete data, 

Ratios- Std. Transmission Hydra-Matic 
Std. Mountain Plains Std. Mount. 

1941 Models 1941 
68 ............ 4.1-l ........ 4.3-1. ....... 3.9-1 .......... 3.42-1 ..... _ .... __ ... 
78 ..... - ..... 4.3-l ... _ ... 4.55-1. ..... 3.9-1. .... - ... 3.42-1. ................ . 
98 ...... ·-··· 4.3-l ........ 4.55-l. ..... 3.9-1. ......... 3.42-1 ..... - .... - .... . 

1942 Models 1942 
68.-......... 3.9-1 ... - ... 4.3·-l. ....... 3.6-1. ......... 3.42-1 ................ .. 
78 ............ 4.3-1... ..... 4.55-1 ...... 3.9-1 .......... 3.42-l ........ 3.9-1 
98 .... ·--··· 4.3-1 ........ 4.55-1 ...... 3.9-1... ....... 3.6-l ........ 3.9-1 
Sta. Wag. 4.3-1 ·-··· .. ··· .. ··········· .. · ...... - ....... 3.9-1. ............... .. 
NOTE-Ring and pinion gear ratio (41-10, etc.) 
stamped on top side of differential carrier. 
Backlash-.004-.008". Screw adjustment. 

Removal :-Disconnect drive shaft at rear universal 
(do not disengage spline joint at transmission), re
move axle shafts (see below), remove capscrews on 
carrier flange, pull carrier assembly out. 

Axle Shaft Removal:-Hoist rear end, remove wheel, 
brake drum, backing plate mounting nuts, static 
collector and loosen bearing retainer (do not move 
backing plate or brake line may be damaged). Pull 
shaft and bearing with puller J-942 (do not allow 
shaft to drag on oilseal),replace 1 backing plate nut. 
Wheel Bearing Adjustment-None. 

Rear Suspension:-Quadri-coil type (support arms). 
See Rear Axle Section /or complete data. 

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

(right), D (left). RIGHT REAR-2105-E (78, 98), 
G (68). LEFI' REAR-2105-F (78, 98), H (68). Double 
acting (parallel cylinder type rear), hydraulic. 

FRONT SUSPENSION 
Front Suspension:-Independent, linked parallelo

gram type with coil springs. 
See Front Suspemion Section /or complete data. 
Kingpin Inclination-4°51'10". 
Caster-0-3/4° Negative. Adjustable. 
Camber-Negative ¼" to Positive 3/4°. Adjustable. 
Toe In-1/16-1/s". Adjust each tie rod equally. 
Steering Geometry-Inner wh'l 23°±½ 0

• Outer 20• . 

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

steering linkage with idler arm on right frame rail. 
See Steering Gear Section /or complete data. 

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

anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section /or complete data. 
Wheel Cylinder Bore-Front Wheel 1 3/32" (1941) 
11/s" (1942). Rear Wheel 1" (1941-42). 
Lining (1941)-Molded. Width 13/4" (68), 2" (78,98). 
Thickness 3/16". Length per shoe: 9 11/32" (Pri
mary), 11 31/32" (Secondary Shoe). 
Lining (1942)-Molded. Width: Front wheel 2" (68), 
2¼" (78, 98). Rear Wheel 13/4" (68), 2" (78 & 98). 
Thickness 3/16". Length per shoe: 9 11/32" (Pri
mary), 11 31/32" (Secondary Shoe). 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake:-See Service Brakes above. 

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

(1942)-Electric type. 
See Mi,cellaneous Section for complete data. 
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CONTINUED FROM PRECEDING PAGE 

BATTERY 
Delco Type 15E-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 (-) to Starter. 
Location-On left side in engine compartment. 

Police Battery Delco Model 19E-1. 6 volt, 19 plate, 130 
Ampere Hour Capacity (20 hour rate). 
Grounded Terminal and Location-Same as above. 

STARTER 
Delco-Remy Nos. Type 

1107034 ('46), 1107066 ('47-48) .......... ·-···Foot Operated 
1107930 (Hydra-Matic & RHD Cars) ........ Pushbutton 
1107050 ('46-47 Optional) ............................ Pushbutton 
Armature No.-Delco-Remy No. 1867897 (all mod.). 
Drive-Overrunning clutch type, with pinion shift, 
manual (1107034, 66), solenoid (1107050, 930). 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 
Cranking Engine-100 RPM., 125-135 amperes, 5 
volts (for Summer Temperatures). 

Performance Data-1107034, 50, 66 
Torque R.P.M. Volts Amperes 

o ft. lbs _____ .5o_oo._ .. _ ..... 5.0... .. --··-··· 65 
12 " ·····-·--··---· Lock..·-········3.37 ... _ ......... 525 

Performance Data-1107930 
0 ft. lbs ......................... 6000 .............. 5.0................ 60 

15 " ...................... Lock .............. 3.0 .......... ·-···600 
Removal:-Flange mounted on left front face of fly

wheel housing. To remove, take out mounting screws. 
Starting Switch (1107034, 66): Delco-Remy No. 820052. 

On starter. Operated- by pedal pionion shift lever. 
(1107050, 1107930)-Delco-Remy Solenoid Switch 
No. 1118021. On starter. Controlled by Pushbutton 
Switch No. 1996009 on _instrument panel (and Neu
tral Safety Switch No. 1997761 on Hydra-Matic 
Cars). 
See Electrical Eqnipment Section /or complete data. 
Safety Switch Adjustment-Place Selector Lever in 
"N" (neutral) position, loosen safety switch bracket 
locking screw, adjust switch so clearance between 
lever and stop ls 1/16-3/32". 

GENERATOR 
Delco-Remy 1102664 (Std.), 1102680 (Bydra-Matic). 
Armature No. 1879002. Two brush (shunt) types with 
voltage and current regulation. Ventilated by fan. 
Pulley Note-Cars with Std. Trans. (1102664 Gen.) 
have regular 3 9/16" pulley. Hydra-Matic Drive cars 
(1102680 Gen.) have smaller 3 1/16" pulley to com
pensate for lower engine speed (max. output reach
ed at approx. 110 Eng. RPM. less). NOTE-This pul
ley can be installed on cars with 3.9-1 Axle ratio 
Charging Rate Adjustment-None. Charging rate 
controlled by Voltage Regulator, maximum output 
by Current Regulator. See Regulator data below. 
Maximum Charging Rate-33 amperes, 7¾ volts, 
2400 RPM (hot operating tern.) at 21 MPH car speed 
and above (Current Regulator setting) with load 
or discharged battery. Actual charging rate con
trolled by Voltage Regulator (dependent on battery). 
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SIX, DYNAMIC SERIES 66 & 76 

Performance Data-Cold 
"I Ampel:'es© Volts R.P.M. 

1102664, 80 ·····-············-···30 ....... - ......... 8.0 .................. 1750 
©-Not maximum output. See Current Regulator. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-25 ozs. 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 and clamp bolts. 

Belt Adjustment:-Check with stra!s-htedge across 
pulleys. Belt defiection should be ¾" inward. 

REGULATOR 
Delco-Remy Model 1118242. Single Core Type. Vi
brating type Voltage and Current Regulators in a 
single case with Cutout Relay. 
See Electrical Equipment Section /or complete data. 
CAUTION-Check generator for grounded field 
coils and leads before changing regulator settings 

• Cutout Relay 
Cuts In-6.2-6.7 volts hot. 
Cuts Out-0-4.0 ampere discharge current. 
Contact Gap-.020" (same for both sets). 
Air Gap-.020" (with contacts just closed). 

Voltage Regulator 
Setting-7.2-7.4 volts hot (at operating temp.). 
Regulator over-compensated for temperature. 
Should be checked with cover in place and hot. 
Checking & Adjusting-See Electrical Equip. Section. 
Air Gap-.070" between center of core and arma
ture with contacts just closing (press down on 
armature to open contacts, release- pressure, check 
gap at point where contacts just close). 

Current Regulator 
Setting-34-36 amperes hot (at operating temp.). 
Checking & Adjusting-See Electrical Eqnip. Section. 
Air Gap-.080" (check same as Voltage Regulator). 

LIGHTING 
Headlamps: Guide "Sealed Beam" type. 

See Electrical Eqnipment Section for complete data. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3" below lamp center height). 
Beam Indicator-Small red indicator in upper edge 
of speedometer. Lighted when Upper Beams in use. 

Direction Signal: See Electrical Equipment Section. 
Switches 

Lighting-(1946-66, 1946-47-76) Delco-Remy Nos. 
1995026 (1995027 for RHD cars). 

(1947-66) Delco-Remy 1995033 (1995034forRHD). 
(1948-66) Delco-Remy 1995036 (1995037 for RHD). 
(1948-76) Delco-Remy 1995038 (1995039 for RHD). 

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 ........... .4030 
Parking, Rear License .................... 3 .................. 63 
Dir. Signal & Parking .................... 21-3 .................. 1154 
All Indicators .................................. 1 .................. 51 
Instrument, Glove C., Clock........ 1½.................. 55 
Stop & Tail ........................................ 21-3 ................ '..1154 
Dome (exc. Sta. Wg. & Conv.> ...... 15 .................. 88 
Dome (Station Wagon) ···········-··· 6 .................. 81 
Dome (Convertible) ·················-··· 1½ ........... -..... 55 
Trunk & Under-hood ·-················· 6 .................. 81 
Back-up-····-··:·····-·····-··--·-··-··-···- 32 -···--··-1133L 

Electrical-Engine 

MISC. ELECTRICAL 
THERMOSTATIC RELAY: On lighting switch. Con

tacts remain closed with 30 ampere current, open in 
3 minutes with 42 amps. current@70°F. Limits cur
rent to 18 amps. with dead short-circuit. Not adj 

FUSES: Dome & Stop Lights-On lighting switch. 
('46-47) SFE 9 ampere. ('48) SFE 14 ampere. 
Dome & Tail (1948 Convertible)-3AG 20 ampere. 
In body feed wire to tail and dome lights. 
Glove Box & Under-hood light-lAG 5 ampere. 
Direction Signal-SFE 9 ampere. In Flasher to Ig
nition Switch wire. 
Electric Clock-lAG 2 ampere. In feed wire. 
Cigar Lighter-lAG 30 and 3AG 30 ampere. 
Radio-3AG 15 ampere. 
Back Up Light-SFE 9 ampere. 

HORNS: Delco-Remy No. Low Note: (1946-47) 1999607, 
(1948) 1999617, High Note: (1946-47) 1999608, (1948) 
1999618. Vibrator type operated by relay. 

Type Current (at 6 volts) Air Gap 
1999607, 617 (Low) ............. 19-21 amperes ....... 047-.052" 
1999608, 618 (High) ........ -.. 18-20 amperes ....... 039-.044" 

Hom Relay:-De!co-Remy No. 1116775. 
Contact Gap-.025". Air Gap-.015" (closed). 
Contacts Close-2.75-4.0 volts. 

ENGINE 
ENGINE SPECIFICATIONS: 6 cylinder,"L" head type. 

Bore-3½". Stroke-41/ 8 ". • 
Displacement-238.1 cubic ins. Rated BP-29.4. 
Developed Borsepower-100 at 3400 RPM. 
Compression Ratio-6.5-1 cast-iron head. 
Compression & Vacuum Reading--See Tune-np data. 

OIL PAN REMOVAL: See Oldsmobile Shop Note&. 
TIGHTENING TORQUES (Torque Indicating Wrench 

Data)-See Oldsmobile Shop Notes. 
CYLINDER BEAD: Tightening Torque & Cylinder 

Head Diagram--See Oldsmobile Shop Notes. 
PISTONS: Aluminum alloy, T·-slot, cam ground, elec

tro-plated type. 
Weight-17.37 ozs. Length-4 1/32". 
Removal-Pistons and rods removed from above. 
Clearance-Top land .023-.028". Skirt clearance 
Top .0025", Bottom .00075". Fitted for .0005-.0010" 
clearance on thrust surface. See Fitting New 
Pistons. 

Replacement Pistons: Finished pistons (pins fitted) 
.003", .005", .010", .015", .030" oversize. 

Fitting New Pistons: Check piston for size with mi
crometer (pin removed) 90° from pin bosses %" be
low lower ring groove and %" from bottom of skirt. 
Insert .002" x ½" feeler between piston (pin re
moved) and cylinder wall on valve side with piston 
inverted and T-slot on opposite side from feeler. 
Pull to withdraw feeler must be 4 to 11 lbs. (piston 
and block at 70°-low limit below 70°, high above). 

Installing Pistons: Mark "V-S" on head toward valves 
(slot away from valves). Pin hole offset 3/32" to left. 

PISTON RINGS: 2 coated compression (Install with 
mark TOP up), 2 oil control rings, all above pin. 

Ring Width End Gap Side Clearance 
Compr. . .......... 0925-.0935" ....... 008-.018" ... _ .... 001-.003" 
Oil Contr ........ 1860-.1865" ....... 007-.015" ......... 001-.0025 .. 

Replacement Rings: .010", .020", .030" oversize. 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

PISTON PIN: Diameter-.8554-.8557". Lgth.-3 5/32". 
Pin locked in one piston boss by lockscrew (oppo
site end slotted). Pin bosses are plated and must not 
be reamed. Standard size pins·only serviced. 
Pin Fit in Piston-.0001" tight to .0002" loose (plain 
boss end), .0003-.0006" tight (lock boss end). 
Pin Fit in Rod Bushing-.0003-.0006" clearance. 
Pin Fitting, Removal, and Installation-See "Piston 
Pins" in Oldsmobile Shop Notes. 

CO~CTING ROD: Length 'l 13/16". Weight 29 ozs. 
Crankpin Journal Diameter-2.123-2.124". 
Lower Bearing Diameter-2.1245-2.1255". 
Lower Bearing-Removable steel-backed, Durex
babbitt overlay bearing shells. 
Clearance-.0005-.0025". Sideplay-.0055-.0105". 

Bearing Adjustment: None (no shims). Replace bear
ings. 

Installing Rods: Oil spit hole at lower end toward 
valves and grooves on rod and cap bolt boss (part 
number side) matched. Special ground cap bolts 
with self-locking nuts used. Tighten to 45-50 ft. lbs. 

CRANKSHAFT: 4 bearing, 'l integral counterweights. 
Journal Diameters-#1, 2.478-2.479"; #2, 2.5405-
2.5415"; #3, 2.6655-2.6665"; #4, 2.6855-2.6865". 
Bearings-Removable steel-backed, Durex-babbitt 
overlay bearing shells. Front bearing has oil groove 
(to front) for thrust plate lubrication. 
Clearance-.0005-.002" (rear), .001-.003" (all others). 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file caps. NOTE-9/16" cap bolts 
used on rear bearing, ½" on others (heads alike). 
Bearing Removal-See "Crankshaft & Main Bearings" 
in Oldsmobile Shop Notes. 

End Thrust:-At #1 bearing. Endplay-.004-.008". See 
"Crankshaft & Main Bearings" in Oldsmobile Shop 
Notes. 

Rear Main Bearing Oil Seal Installation: See "Crank
•haf t & Main Bearings" in Oldsmobile Shop Notes. 

CAMSHAFT: 4 bearing. Non-adjustable chain drive. 
Journal Diameters-#!, 1.9975-1.9980"; #2, 1.9350-
1.9355"; #3, 1.8725-1.8730"; #4, 1.8100-1.8105". 
Reamed Bushing Diameters-#!, 1.9995-2.001", #2, 
1.937-1.9385"; #3, 1.8745-1.876"; #4, 1.812-1.8135". 
Bearings-Bronze bushings. Clearance .0015-.0035". 

End Thrust:-Forward thrust taken by flange on 
front engine support plate, rear thrust by flange on 
shaft bearing against front of engine block. 

Timing Chain: Link-Belt. Width 1". Pitch .500". 
Length 47 links or 23½". 

Camshaft Setting-Mesh chain with sprocket marks 
adjacent and in line with a straightedge across the 
shaft centers (or use Tool HM-408-0). 

VALVES: . Head Diameter Stem Diameter Length 
Intake ···-··--·1 9/16"···-··- .... 3415-.3425" ... - ... 5 51/64" 
Exhaust ·-·····1 27/64"···-··-·· .. 3410-.3418" ........ 5 51/64" 

Seat Angle Lift Stem Clearance 
Intake ·- .. ········· 30° ................... 303" ............. 00175-.00375" 
Exhaust .......... 45° ................... 298" ............. 00245-.00425" 

Valve Guides:-Intake and exhaust guides same. 
Press guides in so top end %" below top of block. 
(Tool J-1042 positions guide correctly in block). 
Ream to .34425-.34525" inside diam. (not tapered). 
Length-3 7/32". 
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SIX, DYNAMIC SERIES 66 & 76 

Valve Springs:--Same spring used on both valves and 
on 6&8 engines. Damper on top of each spring. Free 
length 2%". Spring Pressure Spring Length 
Valve Closed ·-····-······--···55 lbs ... ·-··-···· .. -··--........... 2¼" 
Valve Open ... - ...... _ .. ·-···100 lbs .......... ·•······-·····1 15/16" 

Valve Lifters:-Mushroom type. Diam .. 6235-.6240". 
Lifter holes in block have bearing-ized finish (if 
worn, fit oversize lifter without reaming hole when 
possible, to preserve finish). Furn .. 001", .002", .005", 
.010" OS. Clearance .0005-.0008". NOTE-Use only 
11/a" diam. face lifter (to clear fuel pump eccentric). 

VALVE TIMING 
Tappet Clearance:-.008" Int., .011" Exh. Hot & idling. 

NOTE-Self-locking tappet screws used. 
Valve Timing:--See Camshaft Setting above. 

Intake Valves-Open 5° BTDC. Close 45° ALDC. 
Exhaust Valves-Open 45° BLDC. Close 5• ATDC. 
Valve Timing Check-With .0124" tappet clearance, 
#1 intake valve should open with piston 5° (.0163") 
BTDC with flywheel TDC mark (steel ball insert) 
approx. 2 teeth before indicator (hole on left front 
face of housing) .Reset tappet clearance at.008" hot. 

LUBRICATION 
Engine Oiling System: Pressure to main, connecting 

rod, and camshaft bearings, piston pins, and timing 
chain. Oil pump mounted externally on right side 
of engine. 
Crankcase Capacity-5 quarts. 
Normal Oil Pressure-30 lbs. 
Oil Pressure Regulator-On oil pump. Opens at 30 
lbs. Non-adjustable type. 

Oil Pump: Gear type on right side of crankcase. 
Oil Pump Assembly & Installation-See "Oil Pump" 
in Oldsmobile Shop Notes. 

Oil Pressure Gauge: AC No. ('46-47) 1506797, ('48) 
1507034. 

Crankcase Ventilation: Filter element in oil filler cap 
(inlet breather). Outlet pipe on right side of engine. 
Servicing-Wash and re-oil filter element every 

• 2000 miles or oftener as required in dusty areas. 

COOLING 
Cooling System: Positive circulation with water pump 

on front of engine and water distributing tube in 
cylinder block. Pressure valve (relief valve) used in 
filler cap on 1947-48. 
Capacity-18½ quarts. 
Pressure Valve-AC No. 850501. Filler Cap Opens at 
4 lbs. (3¼-4¼ lbs.). 

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

See Water Pump Section for complete data. 
Thermostat:-Harrison. In cylinder head outlet. 

Setting-Starts to open 152°F. Fully open 173°F. 
Temperature Gauge: AC Electric type. 

Dash Unit-('46-47) 1511652. ('48) 1512059. 
Engine Unit-('46-47) 1510772, ('48) 1512015. 
See Miscellaneous Section for complete data. 

CLUTCH 
Borg & Beck Model 9A7 with Borglite driven member. 

Single plate, dry disc type with steel and asbestos 
composition pressure plate oil baffle and clutch 
release bearing lubrication fitting. Cover No. 924. 
See Clutch Section for complete data. 
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Release Bearing Lubrication:-See Oldsmobile Special 
Data. 
Facin~piral wound (spirally grooved) molded 
woven, 2 used. Inside Diam. 6", 0.D. 9¼". ¼" thick. 

Pedal Adjustment:-Free travel 1-1¼". Turn link at 
fork in or out of clevis on auxiliary shaft. 

Removal:-Remove transmission (see data below), 
clutch underpan and take out 6 mounting screws in 
clutch cover (when installing, use 2 long shank 
mounting screws in 2nd hole on each side of locat
ing dowel), lower clutch assembly out. 

TRANSMISSION 
STANDARD 

Own Make. All helical gear. Constant-mesh syn. 
chro-mesh (second & high), sliding gear (low & 
reverse). 
See Transmission Section for complete data. 

Transmission Control:-Oldsmobile'Handi-shift'type. 
See Transmission Section for complete data. • 

Removal:-Disconnect shift and selector rods from 
levers at transmission, speedometer cable, rear uni
versal and slide slip yoke and propeller shaft to 
rear. Remove four transmission mounting cap
screws, pull transmission straight back and remove. 

HYDRA-MATIC DRIVE 
OPTIONAL EQUIPMENT 

Own Make. Consists of fluid coupling and 4 speed 
automatic transmission. . 
See Transmission Section for complete data including 
Testing & Trouble Shooting. 
Lubrication-Check fluid level in transmission at 
each 1000 mile lubrication period or every 2000 
miles. Drain and refill every 25,000 miles. Use only 
Oldsmobile Hydra-Matic Drive Fluid. 

Capacity-11 qts. (when drained and refilled with 
unit in car). Approximately 12 qts. (when refilling 
after the unit has been removed and completely 
rebuilt). 

Checking Fluid Level-Engine must be running 
at slow idle. Raise floor mat, take off cover in floor 
above transmission. lift out combination filler cap 
and dip stick. Add fluid until level is at "FULL" 
mark with engine idling. • 

►CAUTION-Engine must be running at slow idle •peed 
when checking Hydra-Matic Drive Fluid Level. 
Hydra-Matic Linkage Adjustment-See Hydra-Matic 
Drive article in Transmission Section. 

Removal: See Hydra-Matic Drive article in Trammission 
Section. 

UNIVERSALS 
Mechanics 2C or 2CR types. Roller bearing types. 
See Unfoersal11 Section for complete data. 
NOTE-Slip joint formed at rear of transmission 
ahead of front U-joint (driveshaft 1 piece type). 

►1947-48 CAUTION-Rear universal companion nut 
controls rear axle pinion bearing "pre-load" (must 
be adjusted whenever nut is loosened) .. See 1947-48 
Oldsmobile in Rear Axle Section. 

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 for complete data. 

1947-48-New hypoid gear, semi-floating type. 
Design similar to 1946 type except that pinion ls 
mounted on two taper roller bearings and com

CONTINUED ON NEXT PAGE 
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Rotation-Counter-clockwise viewed from above. 
Distr. Automatic Advance Eng. 

Degrees R.P.M. Degrees R.P.M. 
Start .••••.••••••••••.•.••..• 250 3.0 ·······-····-····· 500 
3.5 ·············-········· 500 7.0 ·······--·········1000 

12.0 ·····-·················1600 24.0 ····················3200 
Vacuum Spark Control: Delco-Remy No.1116036-In

tegral type linked directly to breaker plate). Pro
vides additional advance at speeds above idling ex
cept when engine accelerated or operated with wide 
open throttle when spark retarded by return spring 
within unit. Plunger Travel-9/64". 

Vacuum Advance 
Distr. Degrees Eng. Degrees Vacuum(" of HO) 

Start •••• ·-······················-· o• ·-················-··· 6.5-8.5" 
a• ·····························-· 12• ··········---·14.0-16"<D 

<D-At .125" travel. 
Octane Selector-Adjustment permits 10° advance 
or retard from center '0' position. See Ign. Timing. 

Removal :-Distributor mounted on left side of engine. 
To remove, disconnect vacuum line, take out hold
down screw in advance arm. 

IGNITION TIMING 
Std. Setting Flywheel Degrees Piston Position 
Std. Trans. Cars .... ·-··-···2• BTDC-·-···-····002" BTDC. 
Hydra-Matic Trans. ·········-····-····-··-··········001" BTDC. 
NOTE-Modify this setting for special fuel and alti
tude conditions. See Octane Selector Setting. 
Tinting (With Synchroscope)-Recommended meth
od. Loosen hold-down screw in advance arm, center 
Octane Selector scale ('O' at indicator line), tighten 
hold-down screw. Clip synchroscope lead to #1 
spark plug, direct synschroscope light on flywheel 
through inspection hole in left front face of hous
ing above starter. Idle engine, loosen advance arm 
clamp bolt, rotate distributor until ignition mark 
(steel ball insert) on flywheel lines up with indica
tor on housing, tighten clamp bolt, check Octane 
Selector setting (below). 
NOTE-On cars with Hydra-Matte drive, use dial 
indicator and set distributor so contacts open with 
piston .001" before top dead center. 
Timing (Without Synchroscope)-Turn engine over 
to firing position for #1 piston with steel ball in
sert in flywheel at indicator in inspection hole in 
left front face of flywheel housing (or with piston 
.001" BTDC. on cars with Hydra-Matic drive). Loos
en hold-down screw in advance arm, center pointer 
on scale ('0' mark at indicator), tighten hold-down 
screw. Loosen advance arm clamp bolt, rotate dis
tributor until contacts begin to open, tighten clamp 
bolt and check Octane Selector setting. 

Octane Selector Setting: Set for a slight ping when 
accelerating engine with wide open throttle at 
speeds below 15 MPH. To adjust, loosen distributor 
hold-down screw, rotate distributor clockwise to
ward 'Adv' end of scale (if no ping noted), counter
clockwise toward 'Ret' end of scale (if ping too 
severe) by steps until performance correct. 

CARBURETOR 
CARTER WDO 

Car Model Carter WDO No. 
'46-48 Synchro-Mesh Tr •.................... ·-·············503S, SA 
'46-Part '47 Hydra-Matic .................................... 480S, SA 
'48 Hydra-Matic .................................................. 650S, SA 
11/s" Dual barrel downdraft type with Carter Cli
matic Control. 
Casting No. on Flange-(4808, SA; 503S, SA) 342, 
( 650S, SA) 540. 

·EIGHT, DYNAMIC SERIES 68 (1947-48) & 78 (1946-47-48) 
EIGHT, CUSTOM CRUISER 98 (1946-47), FUTURAMIC 98 (I948J lgnition-Carburetion 

See Carburetor Section for complete data. 
►480S, 503S, 650S Carburetor Change to improve 

Warm Engine Starting-See 1946.47-48 Oldsmobile 
Eight (Carter WDO carburetors) in Carburetor Section. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Rods & Jets-See Carter Douindra/r /el 
Specification Table in Carburetor Section. 

Hydra-Matic Throttle- Adjustment: See Hydra-Matic 
Drive article in Transmission Section. 

Throttle Cracker Adjustment: Must be set for cor
rect throttle opening for starting. To adjust, dis
connect starter cable at starter switch (for foot 
operated starters), disconnect coil lead to distribu·
tor (for solenoid operated starters), depress starter 
pedal or pushbutton to full down position (engine 
will be turning over on solenoid starter cars) to 
fully mesh starter pinion, loosen locknut and turn 
adjusting screw on accelerator bell-crank (screw 
contacts lug on lever linked to starter pinion shift 
lever) so that clearance between throttle stopscrew 
and highest step of fast idle cam is .105-.125" (¼''). 

Fastldle: Carter Dual (WDO) Carburetor type. 
See Carburetion Equipment Section for complete data. 
Setting-.015" opening between edge of throttle 
valve and bore of carburetor (side opposite port) 
with choke valve tightly closed. 

Automatic Choke: Carter Climatic Control (Dual 
carbs.). 
See Carburetion Equipment Section /or complete data. 
Setting-Mark on thermostat case centered on 
housing scale (503S, SA), 2 Notches Rich (480S, SA; 
650S, SA). 

CARBURETOR 
CARTER WCD 

►PART PRODUCTION 1947 HYDRA-MATIC 
Carter WCD, No. 665S. 1¼" dual barrel downdraft 
type with Carter Climatic Control. 
See Carburetor Section for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Rods & Jets-See Carter Downdraft ·/el 
Specification Table in Carburetor Section. -----..,....------------ ... 
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622 OLDSMOBILE 1946-47-48 
CONTINUED FROM PRECEDING PAGE 

Voltage Regulator 
Setting-7.2-7.4 volts hot (at operating temp.). 
Regulator over-compensated for temperature. 
Should be checked with cover in place and hot. 
Checking & Adjustment--See Electrical Equipment 
Section. 
Air Gap--.070" between center of core and arma
ture With contacts just closing (press down on 
armature to open contacts, release pressure, check 
gap at point where contacts just close). 

Current Regulator 
Setting-34-36 amperes hot (at operating temp.). 
Checking & Adjustment--See Electrical Equipment 
Section. 
Air Gap--.080" (check same as Voltage Regulator). 

LIGHTING 
Headlamps: Guide "Sealed Beam" type. 

See Electrical Equipment Section for complete data, 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3" below lamp center height). 
Beam Indicator-Small red indicator in upper edge 
of speedometer. Lighted when Upper Beams in use. 

Direction Signal: See Electrical Equipment Section. 

Switches 
Lighting-(1946-47-68, 78) D-R No. 1995026. 

(1946-47-98) Delco-Remy No. 1995025. 
(1948-68, 78) Delco-Remy No. 1995036. 
(1948-98) Delco-Remy No. 1995030. 

Instrument-Part of Lighting Switch. Rheostat op
erated by turning Lighting Switch Knob. 
Beam Selector-Delco-Remy No. 1997008. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ·-··························· Sealed Beam.. .......... .4030 
Parking, Rear License ···············-··· 3 .................. 63 
Dir. Signal & Parking .................... 21·-3 ···········-·····1154 
All Indicators .................................... 1 ·-··············· 51 
Instrument (Dynamic) ·-············· l½.................. 55 
Instrument (Futuramic) ·····-······· 1 ·····--········· 51 
Ign. Key (Futurami.c Conv.)........ 1 ·····-····-····· 51 
Glove Com pt., Clock ·····-··············· 1 ½·····-··········· 55 
Stop & Tail ........................................ 21-3 ···········-·····1154 
Dome (exc. Sta. Wg. & Conv.) ...... 15 .................. 88 
Dome (Station Wagon) ................ 6 ·-····-··-····· 81 
Dome (Convertible) ·-··················· l½···········-····· 55 
Trunk & Under-hood ·····-············· 6 .................. 81 
Back-Up ·············-········-··················· 32 ···········-···ll33L 

MISC. ELECTRICAL 
THERMOSTATIC RELAY: On lighting switch. Con

tacts remain closed with 30 ampere current, open in 
3 minutes with 42 amps. current@70°F. Limits cur
rent to 18 amps. with dead short-circuit. Not adj 

FUSES: Dome & Stop Lights-On lighting switch. 
('46-47) SFE 9 ampere. ('48) SFE 14 ampere. 
Dome & Tail (1948 Convertible)-3AG 20 ampere. 
In body feed wire to tail and dome lights. 
Glove Box & Under-hood Light--lAG 5 ampere. 
Direction Signal-SFE 9 ampere. In Flasher to Ig
nition Switch wire. 
Electric Clock-lAG 2 ampere. In feed wire. 
Cigar Lighter-lAG 30 at1d 3AG 30 ampere. 
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EIGHT, DYNAMIC SERIES 68 (1947-48) & 78 (1946-47-48) 
El,GHT, CUSTOM CRUISER 98 (1946-47), FUTURAMIC 98 (1948) Electrical-Engine 

HORNS: Delco-Remy No. Low Note: (1946-47) 1999607, 
(1948) 1999617, High Note: (1946-47) 1999608, (1948) 
1999618. Vibrator type operated by relay. 

Type Current (at 6 volts) Air Gap 
1999607, 617 (Low) ............. 19-21 amperes ....... 047-.052" 
1999608, 618 (High) ........ -.. 18-20 amperes ....... 039-.044" 

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

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

Bore-3¼". Stroke-3'1/s". 
Displacement--257.1 cubic ins. Rated HP-33.8. 
Developed Horsepower-(Dynamic) 110 at3600 RPM. 
(Futuramic)-115 at 3600 RPM. 
Compression Ratio-(Dynamic) 6.5-1, (Futuramic) 
7.0-1. Std. Cast iron heads. 
Compression & Vacuum Reading-See Tune-up data. 

OIL PAN REMOVAL: See Oldsmobile Shop Notes. 

TIGHTENING TORQUES: See Oldsmobile Shop Notes. 

CYLINDER HEAD: Tightening Torque & Cylinder 
Head Diagram-See Oldsmobile Shop Note.. 

PISTONS: Aluminum alloy, T-slot, cam ground, elec
tro-plated type. 
Weight--16 ozs. (stripped). Length-3 15/16". 
Removal-Pistons and rods removed from above. 
Clearance-Top l'and .023-.028". Skirt clearance 
Top .00205", Bottom .00155". Fitted for .0013-.0018" 
clearance on thrust surface. See Fitting New Pistons. 

Replacement Pistons: Finished pistons (pins fitted) 
. 003", .005", .010", .015", .030" oversize. 

Fitting New Pistons: Check piston for size with mi
crometer (pin removed) 90° from pin bosses %" be
low lower ring groove and %" from bottom of skirt. 
Insert .002" x ½" feeler between piston (pin re
moved) and cylinder wall on valve side with piston 
inverted and T-slot on opposite side from feeler. 
Pull to withdraw feeler must be 4 to 11 lbs. (piston 
and block at 70°-low limit below 70•, high above). 

Clearance-.0005-.0025". Sideplay-.0055-.0105". 
Bearing Adjustment: None (no shims). Replace bear

ings. 
Installing Rods: Oil spit hole at lower end toward 

valves and grooves on rod and cap bolt boss (part 
number side) matched. Special ground cap bolts 
with self-locking nuts used. Tighten to 45-50 ft. lbs. 

CRANKSHAFT: 5 bearing, 8 integral counterweights. 
Journal Diametets-#1, 2.478-2.479"; #2, 2.5405-
2.5415"; #3, 2.603-2.604"; #4, 2.6655-2.6665"; #5, 
2.~855-2.6865". 
Bearings-Removable steel-backed, Durex-babbitt 
overlay bearing shells. Front bearing has oil groove 
(to front) for thrust plate lubrication. 
Clearance-.0005-.002" (rear), .001-.003" (all others). 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file caps. NOTE-9/16" cap bolts 
used on rear bearing, ½" on others (heads alike). 
Bearing Removal-See "Crankshaft & Main Bearing•" 
in Oldsmobile Shop Notes. 

End Thrust:-At #1 bearing. Endplay-.004-.008". See 
"Crankshaft & Main Bearings" in Oldsmobile Shop 
Notes. 

Rear Main Bearing Oil Seal Installation: See "Crank• 
shaft & Main Bearings" in Oldsmobile Shop Notu, 

CAMSHAFT: 5 bearing. Non-adjustable chain drive. 
Journal Diameters-#1, 2.0600-2.0605"; #2, 1.9975-
1.9980"; #3, 1.9350-1.9355"; #4, 1.8725-1.8730"; #5, 
1.8100-1.8105". 
Reamed Bushing Diameters-#1, 2.0620-2.0635"; 
#2, 1.9995-2.001"; #3, 1.9370-1.9385; #4, 1.8745-
1.876"; #5, 1.812-1.8135". 
Bearings-Bronze bushings. Clearance .0015-.0035". 

End Thrust:-Forward thrust taken by flange on 
front engine support plate, rear thrust by flange on 
shaft bearing against front of engine block. 

Timing Chain:-Link-Belt. Width 11/16". Pitch .500". 
Length 47 links or 23½". 

Installing Pistons: Mark "V-S" on head toward valves 
• (slot away from valves). Pin hole offset 3/32" to left. 

Camshaft Setting-Mesh chain with sprocket marks 
adjacent and in line with a straightedge across the 
shaft centers (or use Tool HM-408-0). 

VAL YES: Head Diameter Stem Diameter ·Length 

• 

PISTON RINGS: 2 compression (coated type-install 
with mark TOP up), 2 oil control, all above pin. 

Ring Width End Gap Side Clearance 
Com pr. . ............ 0925-.0935" ... 009-.014" ............. 001-0025" 
Oil Con tr. ···-··1860- .1865" ... 009- .014" .······-····oo 1- .0025" 

Replacement Rings:-.010", .020", .030" oversize. 

PISTON PIN: Diamet<-r-.8554-.8557". Lgth.-2 31/32". 
Pin locked in one piston boss by lockscrew (oppo
site end slotted). Pin hosses are plated and must not 
be reamed. Standard size pins only serviced. 
Pin Fit in Piston-.0001" tight to .0002" loose (plain 
boss end), .0003-.0006" tight (lock boss end). 
Pin Fit in Rod Bushing-.0003-.0006" clearance. 
Pin Fitting, Removal and Installation-See "Piston 
Pins" in Oldsmobile Shop Notes. 

CONNECTING ROD: Length 7 13/16". Weight 28 ozs. 
Crankpin Journal Diameter-2.123-2.124". 
Lower Bearing Diameter-2.1245-2.1255" . 
Lower Bearing-Removable steel-backed, Durex
babbitt overlay bearing shells. 

Intake ·-··--·1 9/16"·-····3415-.3425".-···5 51/64" 
Exhaust ·--···1 27/64".---···3410-.3418"-··5 51/64" 

Seat Angle Lift Stem Clearance 
Intake .............. 30° ................... 286".-··········oo175_.oo375" 
Exhaust ·····-··· 45° ................... 314" ............. 00245-.00425" 

Valve Guldes:-Intake and exhaust guides same. 
Press guides in so top end %" below top of block. 
(Tool J-1042 positions guide correctly in block). 
Ream to .34425-.34525" inside diam. (not tapered). 

Valve Springs:-Same spring used on both valves and 
on 6&8 engines. Damper on top of each spring. Free 
length 23/s". Spring Pressure Spring Length 
Valve Closed ____ .55 lbS-----·-···2¼" 
Valve Open. ____ 100 lbS-----···1 15/ 16" 

Valve LHters:-Mushroom type. Diam .. 6235-.6240". 
Lifter holes in block have bearing-ized finish (if 
worn, fit oversize lifter without reaming hole when 
possible, to preserve finish). Furn. .001•, .002", .005", 
.010" OS. Clearance .0005-.0008". NOTE-Use only 
1 ¼"diam.face llfter (to clear fuel pump eccentric). 
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Mechanical EIGHT, DYNAMIC SERIES 68 (1947-48) & 78 (1946-47-48) 
EIGHT, CUSTOM CRUISER 98 (1946-47), FUTURAMIC 98 (1948) 

VALVE TIMING 
Tappet Clearance:-.008" Int., .011" Exh. Hot & 1dllng. 

NOTE-Self-locking tappet screws used. 
Valve Timing:-See Camshaft Setting above. 

Intake Valves-Open at 'IDC. Close 35• ALDO. 
Exhaust Valves-Open 45° BLDC. Close 10• A'IDC. 
Valve Timing Check-With .0124" tappet clearance 
#1 intake valve should open with piston at top 
dead center (flywheel mark ''IDC/'-NOT STEEL 
BALL INSERT) aligned with pointer in housing 
above starter. Reset tappet cl. at .008" hot & idling. 

LUBRICATION 
Engine Oiling System: Pressure to main, connecting 

rod, and camshaft bearings, piston pins, and timing 
chain. Oil pump mounted externally on right side 
Crankcase Capacity-6 quarts. 
Normal Oil Pressure-30 lbs. 
Oil Pressure Regulator-On oil pump. Opens at 30 
lbs. Non-adjustable type. 

Oil Pump: Gear type on right side of crankcase. 
Oil Pump Assembly & Installation--See "Oil Pump" 
in Oldsmobile Shop Notes. 

Oil Pressure Gauge: (1946-47) AC No. 1506797. 
(1948)-AC No. 1507304 (68, 78), 1507124 (98). 

Crankcase Ventilation: Filter element in oil filler cap 
(inlet breather). Outlet pipe on right side of engine. 

COOLING 
Cooling System: Positive circulation with water pump 

on front of engine and water distributing tube in 
cylinder block and ('47-48) pressure valve in filler 
cap. 

► 1948 Radiator Shroud-Used on all Eight cylinder 
models to maintain proper water temperature for 
high altitude and extreme hot weather driving. 

►Radiator Shroud #555107 for Installation on the 
1946-47 Eights-This 1948 68 & 78 type shroud can 
be installed. See "Cooling System" in Oldsmobile Shop 
Notes. 
Capacity-20½ quarts. 
Pressure Valve--AC No. 850501. Radiator filler cap. 
Opens at 4 lbs. (3¼-4¼ lbs.). 

Radiator Core Removal: See Oldsmobile Shop Notes. 
Water Pump: Packless, sealed ball-bearing shaft. 

See Water .Pump Section for complete data. 
Futuramic Note--Water pump on these engines has 
been lowered. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Starts to open 152°F. Fully open 173•F. 

Temperature Gauge: AC Electric type. 
Dash Unit-(1946-47) AC No. 1511652. 
(1948) AC No. 1512059 (68, 78), 1511943 (98). 
Engine Unit-AC ('46-47) 1510772, ('48) 1512015. 
See Miscellaneous Section for complete data. 

CLUTCH 
Borg & Beck Model 10A7 with Borglite driven mem
ber. Cover marked #927. Single plate, dry disc type 
See Clutch Section for complete data. 

Release Bearing Lubrication:--See Oldsmobile Special 
Data. 
Facings-Spiral wound (spirally grooved) molded 
woven, 2 used. Inside Diam. 7". 0.D. 10". 1/s" thick. 

Pedal Adjustment:-Free travel 1-1¼". Turn link at 
fork in or out of clevis on auxiliary shaft. 

Removal:-Remove transmission (see below), clutch 
underpan and reinforcing plate. Take out 6 mount
ing screws in clutch cover (when installing, use 2 
long shank mounting screws in 2nd hole on each 
side of locating dowel), remove clutch. For Clutch 
Housing Re-inforcin{l. Plate data refer Olds Shop Notes. 

TRANSMISSION 
STANDARD 

Own Make. All helical gear. Constant-mesh, syn
chro-mesh (second & high), sliding gear (low & 
reverse). 
See Tramsmission Section /or complete data. 

Transmission Control:--Oldsmobile'Handi-shift'type. 
See Tran&mission Section /or complete data. 

Removal: Disconnect shift and selector rods from 
levers at transmission, speedometer cable, rear uni
versal and slide slip yoke and propeller shaft to 
rear. Remove four transmission mounting cap
screws, pull transmission straight back and remove. 

HYDRA-MATIC DRIVE 
OPTIONAL EQUIPMENT 

Own Make. Consists of fluid coupling and 4 speed 
automatic transmission. 
See Transmission Section for complete data including 
Testing & Trouble Shooting. 
Lubrication-Check fluid level in transmission at 
each 1000 mile lubrication period or every 2000 
miles. Drain and refill every 25,000 miles. Use only 
Oldsmobile Hydra-Ma tic Drive Fluid. 

Capacity-llqts .. (when drained and refilled with 
unit in car). Approximately 12 qts. (when refilling 
after unit removed and completely rebuilt. 

Checking Fluid Level-Engine must be running 
at slow idle. Raise floor mat, take off cover in floor 
above transmission, lift out combination filler cap 
& stick, fill to "FULL" mark (engine idling). 

►CAUTION-Engine must be running at slow idle speed 
when checking H;rdra-Matic Drive Fluid Level. 
Hydra-Matic Linkage Adjustment-See Ilydra-Matic 
Drive article in Transmission Section. 

Removal: See H;rdra-Matic Drive article in Transmission 
Section. 

UNIVERSALS 
Mechanics 2C or 2CR types. Roller bearing types. 
See Universals Section for complete data. 
NOTE-Slip joint formed at rear of transmission 
ahead of front U-joint (driveshaft 1 piece type). 

►1947-48 CAUTION-Rear universal companion nut 
controls rear axle pinion bearing "pre-load" (must 
be adjusted whenever nut is loosened). See 1947-48 
Oldsmobile in Rear Axle Section. 

REAR AXLE 
1946 Type-Same as 1942. Hypoid gear, s·emi-float

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

1947-48---New hypoid gear, semi-floating type. 
Design similar to 1946 type except that pinion 1s 
mounted on two taper roller bearings and com
panion flange nut controls pinion bearing "pre
load." No setscrews are used. 
See Rear Axle Section for complete data. 

1946-47 Rear Axle Ratios 
Ratio-Std.: 4.55-1 (98), 4.3-1 (for 68 and 78). 
Hydra-Matic: 3.42-1 (68), 3.63-1 (78), 3.9-1 (98). 
Optional: 3.9-1 or 4.55-1. 
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1946-47-48 OLDSMOBILE 623 

1948 Rear Axle Ratios 
Ratios (Std. Trans.)-(68, 78, 98) 43:10 (4.3-1), 
(68 Sta. Wgn & Optl. on 68 Conv.) 41:9 (4.55-1). 
Ratios (With Hydra-Matic Drive)-(68, 78) 40:11 
(3.64-1), (98) 39: 10 (3.9-1), (68 Sta. Wgn & Conv. & 
Optl. on 68, 78) 39:10 (3.9-1). 

►Rear Axle Ratio Marking-Ratio (43:10 etc.) and 
date stamped on right lower side of carrier. 
Backlash-('46) .004-.008", ('47-48) .004-.006". Screw 
adjustment. 

Removal: Disconnect drive shaft at rear universal 
(do not disengage spline joint at transmission), re
move axle shafts and carrier flange capscrews. 

► 1947-48 CAUTION-Rear universal companion flange 
nut controls pinion bearing "pre-load" (must be 
adjusted whenever nut is loosened). 

Axle Shaft Removal: Hoist rear end, remove wheel, 
brake drum, backing plate mounting nuts, static 
collector and loosen bearing retainer ( do not move 
backing plate or brake line may be damaged). Pull 
shaft and bearing with puller J-942 (do not allow 
shaft to drag on oil seal), replace 1 backing plate nut. 
Wheel Bearing Adjustment-None. 

Rear Suspension: Coil spring type with support arms. 
See Rear Axle Section for complete data. 

SHOCK ABSORBERS 
Delco. Two types are used. FRONT-Model 1947-C 
(right), D (left). RIGHT REAR-2105-E (78, 98), 
G (68). LEFT REAR-2105-F (78, 98), H (68). Dou
ble acting (parallel cylinder type rear), hydraulic. 

FRONT SUSPENSION 
Front Suspension:-Independent, linked parallelo

gram type with coil springs. 
See Front Suspension Section for complete data. 
Kingpin lnclination-4• 51' 10". 
Caster---0-¾ • Negative. Adjustable. 
Camber-Negative ¼• to Positive ¾•. Adjustable. 
Toe In-1/16-¼". Adjust each tie rod equally. 
Steering Geometry-Inner wh'l 23°± ½•. Outer 20•. 

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

BRAKES 
Service Brakes: Bendix Hydraulic, duo-servo, single 

anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section /or complete data. 
Wheel Cylinder Bore--Front wheel 11/e". Rear 1". 
Drums-Cast-iron lined steel. Diameter 11". 
Lining-Molded. Width: Front wheel 2" (68), 2¼• 
(78, 98). Rear 1¾" (68), 2" (78, 98). Thick. 3/16". 
Length 9 11/32" (primary), 11 31/32" (secondary). 
Clearance--.015" at both ends of secondary (rear) 
shoe with primary shoe forced out against drum. 

Hand Brake:-See Service Brakes above. 

MISC. MECHANICAL 
Power Operated Convertible Tops, Windows, & Front 

Seat: Hydro-Lectric type (motor driven pump). 
Futuramic Note-Power operated windows and 
front seat adjustment optional on 2-Door & 4-Door 
See Mucellaneoru Section for complete date. 
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626 OLDSMOBILE 1949-50 
CONTINUED FROM PRECEDING PAGI! 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ........... ·-····-··5500. ___ .5.7.-.. -- .. -._ 80(!) 
14 " ---·- Lock. ••• ·-···-•3.L.--··-···600 

©-Includes current draw of starter switch. 
Starting Switch: Delco-Remy Solenoid Switch No. 

1118136 (no relay used) mounted on starter and 
controlled by Pushbutton Switch No. 1996038 (1949), 
1996046 (1950), (and Neutral Switch No. 1997849 on 
Hydra-Ma tic cars). 

►CAUTION-Overrunning clutch pinion clearance 
must be adjusted whenever solenoid removed. 
See Electrical Equipment Section for complete data. 
Neutral Safety Switch. Adjustment-see Old•mobile 
H:rdra-Matic Drive in ~rawminion Section. 

GENERATOR 
Delco-Remy 1102706 (Std.), 1102707 (Hydra-Matic). 
Armature No. 1880550. Two brush (shunt) types with 
voltage and current regulation. Ventilated by fan. 
Charging Rate Adjustment-None. See Regulator. 
Maximum Charging Ra~O amperes min. reached 
at car speed of 22 MPH. Actual charging rate con
trolled by regulator. 

Performance Data 
Amperes Volts R.P.M. 

Cold ·····-·-···-····-----40©--·-···8.0-._··········-1900 
©-Not maximum output. See current Regulator. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-25 ozs. each. 
Field Current--1.9-2.05 amperes at 6.0 volts. 

Belt AdJustment: Check with straightedge across 
pulleys. Belt defiection should be ¾". 

REGULATOR 
Delco-Remy 1118300. Voltage & Current Regulator. 

►NEW "1118300 SERIES" regulators have screw ad
justment for settings and single regulator springs. 
See Electrical Equipment Section for complete data. 
CAUTION-Check generator for grounded field coils 
and leads before changing regulator settings to cor
rect High Charging Rate or IDgh Voltage. 

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

Voltage Regulator 
Setting-7.0-7.7 volts hot (set to 7.4 volts hot). Regu
lator is over-compensated for temperature. Check 
with cover in place and regulator hot. 
Air GaP-.075" with armature pressed down to point 
where contacts are just touching. 
Checking & Adjustment-see Elec. Equip. Section. 

Current Regulator 
Setting-40-46 amperes hot (set to 42 amps. hot). 
Air GaP-.075" with armature pressed down to point 
where contacts are just touching. 
Checking & Adjustment-see Elec. Equip. Section. 

LIGHTING 
Headlamps: Guide "Sealed Beam" type. 

See Electrical Equipment Section /or complete data. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3" below lamp center height). 
Beam Indicator-Small red indicator in upper edge 
of speedometer. Lighted when Upper Bealll8 in use. 

Direction Signal: Su Electrical Equipmenl Secdon. 
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SIX, FUTURAMIC SERIES 76 

Direction Signal Indicators-Left & Right Turn In
dicator located at either end of instrument cluster. 
Lights when direction signal on same side of car 
operating (Stop Light flashes at rear). 

Switches 
Lighting-Delco-Remy No. 1995030. 
Instrument-Part of Lighting Switch (Rheostat 
operated by turning light switch knob). 
Beam Selector-Delco-Remy No. 1997008. 
Directional Signal-Delco-Remy No. (1949) 1995542, 
(1950) 1995554. 
Stop Light-Delco-Remy No. 1997725. 

MISC. ELECTRICAL 
THERMOSTATIC CIRCUIT 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. 

FUSES: Dome & StoP-SFE 14 amp. On light switch. 
Dome & Tail (Convertible only)-AGC 20 ampere. 
In body feed wire to dome and tail lights. 
Glove Box & Under-hood Light--AGA 5 amp. each. 
Direction Signal-SFE 9 ampere. In Flasher to Igni
tion Switch wire behind instrument panel. 
Electric Clock-AGA 2 ampere. In feed wire, 
Cigar Lighter-AOC 30 ampere. 

HORNS: Delco-Remy No. (1949) 1999617, (1949-50) 
1999647 (welded type) Low Note. Delco-Remy No. 
(1949) 1999618, (1949-50) 1999648 (welded type) 
High Note. Vibrator type operated by relay. 

Horn Relay: Delco-Remy No. 1116775. 
Contact GaP-.027H. Air Gap-.014H (closed). 
Contacts Close-2.75-4.0 volts (set to 3.5 volts). 

ENGINE 
ENGINE SPECIFICATIONS: Big Six. 6 cylinder, "L" 

head. 
Bore-3 17/32". Stroke-4 3/8". 
Displacement--257 cubic ins. Rated HP.-29.9. 
Developed Horsepower-105 at 3400 RPM . 
Compression Rati~.5-1 cast-iron head. 
Compression & Vacuum Reading-See Tune-Up. 

TIGHTENING TORQUES: See Oldsmobile Special Data. 
CYLINDER HEAD INSTALLATION: See Oldsmobile 

Special Data. 
OIL PAN REMOVAL: See Oldsmobile Special Data. 
PISTONS: Aluminum alloy, T·-slot, cam ground, oxalic 

sulphuric acid coated type. 
Weight--('49) 18.24 ozs., ('50) 18.05 ozs. (stripped) . 
Length-4 1/32". 
Removal-Pistons and rods removed from above. 
Clearance-Top Land .023-.028". Skirt clearance 
Top .0025", Bottom .00075". See Fitting New Pistons 
following. 

Replacement Pistons: Finished pistons (pins fitted) 
. 003", .005H, .010", .015", .030" oversize. 

Fitting New Pistons: Check piston for size with mi
crometer (pin removed) 90° from pin bosses %" be
low lower ring groove and also %" from bottom of 
skirt. Taper should be .0004" max. (larger diameter 
at the bottom). Then check clearance by inserting 
. 0015 x ½" feeler between piston (pin removed) and 
cylinder wall on valve side with piston inverted and 
T-slot on opposite side from feeler. Pull to withdraw 
feeler should be 7 to 20 lbs. 

Installing Pistons: Mark "V-S" on piston head toward 
valves. 

Electrica I-Engine 

PISTON RINGS: 2 coated compression (install with 
mark TOP up), 2 oil control rings, all above pin. 
Ring Width End Gap Side Clearance 
Comp. ( # 1,2) .0925-.0935" .......... i(D .... -................ 001-.003" 
Oil ( #3.4) ..... 1860-.1865" ..... 007-.016" ... _ .. _ _.QOl-.0025" 
(D-(1949) .007-.017". (1950) .008·-.018". 

Replacement Rings: .010" .. 020'', .030'' oversize. 
PISTON PIN: Diameter .8554-.8557". Length 3 5/32". 

Pin locked in one piston boss by lockscrew (opposite 
end slotted). Piston bosses may be reamed for in
stallation of oversize pins. 
Pin Fit in Piston-.0001" tight to .0002" loose (plain 
boss end), .0003-.0006" tight (lock boss end), or a 
tight wring fit (with solid end of pin in boss, pin 
should just be able to be turned with 6" drift in pin 
lock screw hole-test each boss). 
Pin Fit in Rod Bushing-.0003-.0006" clearance, or 
suck fit (pin holds on own weight but can be pushed 
through with slight thumb pressure). 

Replacement Pins: Std., .001", .003H oversize. 
Piston Pin Removal and Installation-See "Pi.ion 
Pins" in Oldsmobile Special Data. 

CONNECTING ROD: Length 7 13/16". Wgt. 30.72 oz. 
Crankpin Journal Diameter-2.353-2.354". 
Lower Bearing Diameter-2.3570-2.3575". 
Lower Bearing-Removable steel-backed, Durex
babbitt overlay, No shims. 
Clearance-.0005-.0025". Sideplay-;0055--.0105". 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file rods or caps. 

Installing Rods: Oil spit hole at lower end toward 
valves and grooves on rod and cap bolt boss (part 
number side) matched. Special ground cap bolts 
with self-locking nuts used. Tighten to 45-50 ft. lbs. 

CRANKSHAFT: 4 bearing, 7 integral counterweights. 
Journal Diameters-#1, 2.478-2.479"; #2, 2.5405-
2.5415"; #3, 2.6655-2.6665"; #4, 2.6855-2.6865". 
Bearings-Removable, steel-backed, Durex-babbitt 
overlay bearing shells. Front bearing has oil groove 
(to front) for thrust plate lubrication. 
Clearance--.0005-.002" (rear), .001-.003" (others). 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file caps. NOTE-9/16" cap bolts used 
on rear bearing,½" on others (heads are alike). 
Bearing Removal-See "Cranksha/t & Main Bearing•" 
in Oldsmobile Special Data. 

End Thrust: At No. 1 bearing. Endplay-.004-.008". 
See "Crankshaft & Main Bearings" in O1,:hmobile 
Special Data for thrust collar and plate data. 

Rear Main Bearing Oil Seal Installation: See "Crank• 
shaft & Main Bearings" in Oldsmobile Special Data. 

FLYWHEEL: Removal & Installation-See Old1mobile 
Special Data. 

CAMSHAFT: 4 bearing. Non-adjustable chain drive. 
Journal Diameters (1949)--No. 1, 1.9974-1.9981"; No. 
2, 1.9349-1.9351"; No. 3, 1.8724-1.8731"; No. 4, 1.8099-
1.8106". 
Journal Diameters (1950)--No. 1, 1.9974-1.9979"; No. 
2, 1.9349-1.9354"; No. 3, 1.8724-1.8729"; No. 4, 1.8099-
1.8104". 
Reamed Bushing Diameters-#1, 1.9995-2.001"; #2, 
1.937-1.9385"; #3, 1,3745.:.1.876"; #4. 1.812-1.8135". 
Bearings-Steel backed copper lead bronze bushings. 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Clearance-.0014-.0036" (1949), .0016-.0036" (1950). 
End Thrust: Forward thrust taken by flange on front 

engine support plate, rear thrust by flange on shaft 
bearing against front of engine block. 

Timing Chain: Link-Belt. Width 15/16". Pitch .500". 
Length 47 links or 23½". 

Camshaft Setting: Mesh chain with sprocket marks 
adjacent and in line with a straightedge across the 
shaft centers (or use Tool HM-408-0). 

VALVES HeadDiam. StemDiam. Length 
Intake .......... 1.745-1.755" ..... 3415-.3425" .. 5.7695·-5.8095" 
Exhaust .......... 1 27 /64" ....... 3410-.3418" ............ 5 51/64" 

Seat Angle Lift Stem Clearance 
Intake .............. 30° ................... 310" ................. 0022-.0042" 
Exhaust ............ 45° ................... 308" ................. 0020-.0047" 

Valve Guides: Intake and exhaust guides same. Press 
guides in until top end %" below top of block, Tool 
J-952 positions guide correctly in block. Ream to 
.34425-.34525" inside diameter (not tapered). 
Length-3 7/32". 

Valve Springs: Intake and exhaust springs the same. 
Damper installed on top of each spring. Free length 
23/a". 

Spring Pressure Spring Length 
Valve Closed ................. 55 ± 3 lbs .......................... 2 1/4" 
Valve Open ................... 100±3 lbs ...................... 1 15/16" 

Valve Lifters: Mushroom type with self-locking 
screws. Body Diameter .6235-.6240". Head Diam. 
1.125-1.140". 
Clearance-.0005-.0008". 
Replacement Lifters-.001", .002", .005", .010" 0. S. 
NOTE-Lifter holes in block have "Bearingized" 
finish. If holes worn, fit oversize lifter without 
reaming hole when possible to preserve finish. 

VALVE TIMING 
Tappet Clearance: .008" INT., .011" EXH. Hot & idling. 

NOTE-Self-locking tappet screws used. 
Valve Timing: See camshaft setting above. 

Intake Valves-Open 5° BTDO. Close 45° ALDO. 
Exhaust Valves-Open 45° BLDO. Close 5° ATDO. 
Valve Timing Check-With .0125" tappet clearance 
#1 intake valve should open with piston 5° (.010") 
BTDC. with flywheel steel ball insert (TDC mark) 
approx. 2 teeth before indicator (hole on left front 
face of housing). Reset tappet clearance at .008" hot. 

LUBRICATION 
Engine Oiling System: Pressure to main, connecting 

rod, and camshaft bearings, piston pins and chain. 
Crankcase Capacity-5 quarts. 
Normal Oil Pressure-28-33 lbs. (1949), 40 lbs. (1950) 
at 30 MPH. 
Oil Pressure Regulator-On oil pump. Opens at 30 
lbs. (1949), 40 lbs. (1950). Non-adjustable. 

Oil Pump: Gear type on right side of crankcase. 
Oil Pump Assembly & Installation-See "Oil Pump" 
in Oldsmobile Special Data. • 

Oil Pressure Gauge: AC No. 1507124. Not electric. 
Crankcase Ventilation: Filter element in oil filler cap 

(inlet breather). Outlet pipe on right side of engine. 
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SIX, FUT~RAMIC SERIES 76 1949-50 OLDSMOBILE 627 

COOLING 
Cooling System: Pressure type with pressure valve and 

vacuum valve (relief valve) in filler cap. Water dis
tribution tube installed in block. Re-circulation of 
water through engine (with thermostat closed) per
mitted by fixed by-pass from cylinder head through 
block to pump inlet. 
Capacity-18½ quarts. 
Pressure Valve-AC No. 850501 Filler Cap. Opens at 
4 lbs. (3¼-4¼ lbs.). 

Radiator Core Removal: See Oldsmobile Special Data. 
Water Pump: Packless, sealed ball-bearing shaft. 

See Water Pump Section for complete data. 
Thermostat: Harrison. In cylinder head water outlet. 

Setting-Starts to open 152°F. Fully open 173°F. 
Temperature Gange: AC Electric. 

Dash Unit-AC No. 1512168. 
Engine Unit-AC No. 1512015. 
See Miscellaneous Section for complete data. 

CLUTCH 
Borg & Beck Model 10A7 (Borglite driven member). 
Single plate, dry disc type with pressure plate oil 
baffle and release bearing lubrication fitting. 
Clutch Cover No.-927 stamped on cover. 
See Clutch Section for complete data. 
Clutch Release Bearing Lubrication-See Oldsmobile 
Special Data. 
Facings-Spiral wound (spirally grooved) molded 
woven, 2 used. Inside Diam. 7". 0. D. 10". 1/8 " thick. 

Pedal Adjustment: Free travel (1949) %-1¼", (1950) 
1-1¼". Turn link at fork in or out of clevis on 
auxiliary shaft. 

Removal: Remove transmission (see data below), 
clutch underpan and take out 6 mounting screws in 
clutch cover (when installing, use 2 long shank 
mounting screws in 2nd hole on each side of locating 
dowel), lower clutch assembly out. 

TRANSMISSION 
STANDARD 

Own Make. All helical gear, constant-mesh, syn
chro-mesh (2nd & high), sliding gear (low & 
reverse). 
See Trammission Section /or complete data. 

Transmission Control: Oldsmobile "Randi-shift". 
See Trammission Section for complete data. 

Removal: Disconnect shift and selector rods from 
levers at transmission, speedometer cable, rear uni
versal and slide slip yoke and propeller shaft to 
rear. Remove 4 transmission mounting capscrews, 
pull transmission straight back and remove. 

HYDRA-MATIC DRIVE 
OPTIONAL EQUIPMENT 

Own Make. Consists of Fluid Coupling and auto
matic self-shifting four-speed transmission. 

►HYDRA.MATIC PRODUCTION CHANGE-Late pro
duction cars have modulated throttle pressure. 
See Transmission Section for complete data includin.g 
Testing & Trouble Shooting. 
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►NOTE-Different Hydra-Matic Transmissions used and 
can be distinguished by Serial No. Plate Color and Pre
fix as follows: 

Car Model Prefix (& Plate Color) 
1949 Six .............................................................. 08-(Black) 
1950 Six (First Cars) ............................ S- (Aluminum) 
1950 Six (Later "Whirlaway")'(!) .............. B- (Orange) 
(!)-Beginning No. 6A108158H. 

►CAUTION-"Whirlaway" ·transmissions not inter
changeable with earlier transmissions. 
Lubrication-Check fluid level in transmission every 
2000 miles. Drain and refill after first 15000 miles 
and every 25,000 miles thereafter. Use only "Oldsmo
bile Hydra-Matic Drive Fluid." 

Draining & Refilling-See "Hydra-Matic Drive" in 
Transmission Section. 
Capacity-Approx. ·11 qts. (1949), Approx. 10½ qts. 
(1950). 

Checking Fluid Level-Raise front floor mat at 
right side, remove sheet metal cover in floor, clean 
opening of lint, sand, etc. Set hand brake, start en
gine and let engine idle, move control lever to "DR" 
position. Take out dip stick, wipe dry and replace 
stick, remove stick quickly and check level. Level 
should be at "FULL" mark, add fluid to bring up to 
"FULL" if required with engine idling. 

►CAUTION-Engine must be idling and selector lever in 
"Drive" position when checking fluid level. 
Linkage Adjustment-See "Hydra-Matic Drive" in 
Transmission Section. 

Removal: See "Hydra-Matic Drive" in Transmis,ion Sec
rion. 

UNIVERSALS 
Mechanics ZC or ZCR. Roller bearing types. 
See Universals Section /or complete data. 
NOTE-Slip joint formed at rear of transmission 
ahead of front U-joint (one-piece driveshaft used). 

►CAUTION-Rear universal companion nut controls 
rear axle pinion bearing "pre•load" (must be ad
justed whenever nut is loosened). See Oldsmobile 
Rear Axle in Rear Axle Section for complete data. 

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

►CAUTION-Do not use "76" series carrier and axle 
housing on "88" and "98" series cars. New support 
used on "88" and "98" series rear axles. 

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

Standard Ratios 
41:10 (4.1)-Std. exc. Convertible & Sta. Wagon. 
43:10 (4.3)-Std. on Convertible & Station Wagon. 
Optional Hilly Ratio Domestic Cars, & Export Cars. 
39:10 (3.9)-0ptional on Export Cars. 

Hydra-Matic Ratios 
40:11 (3.64)-Std. exc. Convertible & Station Wagon. 
Optional on Export Cars. 
39:10 (3.9)-Std. on Convertible and Station Wagon 
Optional Hilly Ratio Domestic Cars and Export Cars: 

CONTINUED ON NEXT PAGE 
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Tune-Up 

FRONT END SHEET METAL ASSEMBLY REMOVAL, 
HOOD REMOVAL: See Oldsmobile Special Data. 

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

1949 Numbers-First number 1001 with prefix 498M 
or 499M, A, etc. as follows: 
1950 Numbers-First number 1001 with prefix (88 
Series) 508M or (98 Seiies) 509M, A, etc., as shown 
below. 
1951 Numbers-First number 1001 with prefix (88 
Series) 517M, (Super 88 Series) 518M or (98 Series) 
519M, A, etc., as shown below. 

Serial Number Prefix Identification. First two 
numbers 49 (1949), 50 (1950), 51 (1951l indicate 
year, third number indicates series, letter indicates 
assembly plant: M-Lansing, A-Atlanta, B-Fram
ingham, K-Kansas City, L--Linden, C-South 
Gate, W-Wilmington. 

ENGINE NUMBER (1949): Stamped on front face of 
left cylinder bank just below cylinder head and is 
prefixed by the digit '8', indicating number of cyl
inders, and a letter indicating compression ratio. 
('A' for 7.25-1 & 'C' for 7.5-1). 

ENGINE NUMBER (1950-51) : Stamped on machined 
pad on left side of block between #5 & #7 exhaust 
port, and is prefixed by the digit.'8'., indicating num
ber of cylinders, and a letter indicating compression 
ratio. ('A' for 7.25-1 & 'C' for 7.5'-l). 
1949 Numbers-8A1001 up. 
1950 Numbers-194001 • Up. Suffix letter "H" indi
cates Hydra·-Matic Transmission. 
1951 Numbers-1001 Up. Suffix letter "B" indicates 
Synchro-mesh Transmission. 

TUNE-UP 
COMPRESSION PRESSURE: 136 lbs. at cranking spd. 
VACUUM READING: Steady 17" min. at idling speed. 
FIRING ORDER: 1-8-7-3-6-5-4-2 (Cyl. Nos. 1-3-5-7 

Left Bank, 2-4-6-8 Right Bank, front-to-rear). See 
wiring diagram. 

SPARK PLUG GAPS: .030". 
Plugs-AC No. 46-5 

DISTRIBUTOR: Breaker Gap-.016-.021" (new 
points), .012-.0175" or .015" preferred (used points). 

►CAUTION-Set new points at .016-.021" to allow /or 
wearing in of rubbing block. 
Cam Angle-22°. Test limits with .016" gap 21-30°. 
See "Delco-Remy Cam Angle" in Electrical Equipment 
Section. 
Breaker Arm Spring Tension-19-23 ozs. 
Automatic & Vacuum Advance-See Ignition. 
Condenser Capacity-.18-.23 microfarad. 

IGNITION TIMING: 2½• BTDC. 
Timing Procedure-See Ignition Timing. 
Pulley Mark (1949)-Pointer on left front side 
of engine and two steel balls on outer surface of 
balancer. (See CAUTION below). 
Pulley Mark (1950-51)-Pointer on left front 
side of engine and machined slot in outer surface 
of balancer (See CAUTION below). 
CAUTION-Ignition timing very sensitive and must 
be set exactly between steel balls or edges of slot. 
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EIGHT, SERIES 88, SUPER 88, 98 

If spark must be retarded to eliminate spark knock, 
do not retard more than is required. 

CARBURETION: 1949 Carter WGD-714S, SA. 
Idle Setting-Both screws ½-1 turn open. Turning 
screws out gives richer mixture. 
Idle Speed-(Standard) 425 RPM. 
Idle Speed-(Hydra-Matic) 350 RPM. with selector 
lever in "Dr" position. 
Float Level-¼" from top of float to lower face of 
bowl cover with needle valve seated. 
Accelerating Pump-No seasonal adjustment. 
Choke Setting-Centered. 

CARBURETION: 1949-50 Rochester Model AA. 
Idle Setting-Approximately 1 turn open. Turning 
screws out gives richer mixture. 
Idle Speed-(Synchro-mesh) 425 RPM. or 6 MPH. 
Idle Speed-(Hydra-Matic) 350 RPM. with selector 
lever in "Dr" position. 

LICENSE 
LIGHT 

FRONT 
DOOR 

~;Lc,--J sw. 
STOPLIGHT& 
DIRECTION SIGNAi,. 

.,. 

STARTER 
SWITCH 

CLOCK LIGHT 
GLOCK 

1949-50-51 OLDSMOBILE 629 

Float Level-23/32" from top of seam on free end 
to gasket seat on cover with cover assembly in
verted and needle seated. 
Float Tension-Bend float tang against spring to 
decrease amount of drop; bend away from spring 
to increase drop. Tension is correct when the bot
tom edge of float is suspended freely from cover 
and is 1/ 8" above the power stem. 
Accelerating Pump Adjustment-3 holes in pump 
shaft lever. Outer hole (minimum stroke), Center 
Recommended Setting-(1949) Outer hole (mini
mum stroke); (1950) Middle hole (medium stroke). 
Choke Setting-Centered on index. 

CARBURETION: 1951 Rochester Model BB. 
Idle Setting-Approximately 1½ turns open. Turn
ing screw out gives richer mixture. 
Idle Speed-(Synchro-mesh) 425 RPM. or 6 MPH. 

CONTINUED ON NEXT PAGE 
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632 OLDSMOBILE 1949-50-51 
CONTINUED FROM PRECEDING PAGE 

REGULATOR 
Delco-Remy Current & Voltage Regulator No. 
1118300 (for Gen. No. 1102704); 1118725 (for Gen. 
No.1102771). 

►IDENTIFICATION NOTE-Red daub of paint around 
lower mounting screw hole on Regulator No. 1118300; 
None on Regulator No. 1118725. 

►REGULATOR CAUTION-Use only regulator specified 
for generator. In an emergency, Regulator No. 1118300 
can be used with Gen. No. 1102771. DO NOT USE REG
ULATOR NO. 1118725 WITH GEN. NO. 1102704. 
See Electrical Equipment Section /or complete data. 
CAUTION-Check generator for grounded field coils 
and leads before changing regulator settings to cor
rect High Charging Rate or High Voltage. 

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

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

Current Regulator 
Setting-(1118300) 40-46 amperes (hot) set to 42 
amps. h.ot; (1118725) 45·-51 amperes (hot) set to 47 
amps. hot. 
Air Gap-.075" with armature pressed down to point 
where contacts are just touching. 
Checking & Adjustment-See Elec. Equip. Section. 

LIGHTING 
Headlamps: Sealed Beam. See Electrical Equip. Section. 
Directional Signal: See Electrical Equipment Section. 

Directional Signal Indicators-Left & Right Turn 
Indicator located at either end of instrument clus·
ter. Lights when directional signal on same side of 
car operating (Stop Lights flash at rear). 

Switches 
Lighting-Delco-Remy No. i005030. 
Instrument-Part of Lighting Switch (Rheostat 
operated by turning light switch knob). 
Beam Selector-Delco-Remy No. 1997008. 
Directional Signal-Delco-Remy No. (1949) 1995542, 
(1950) 1995554, (1951) 1995559. 
Stop Light-Delco-Remy No. (1949-50) 1997725, 
(pressure type in brake line). (1951) 1997901, 
(mechanical type mounted on toe-board). 
Back-Up Light-(1951 Synchro-mesh cars) Delco
Remy No. 1997893. 
Back-Up Light-(1951 Hydra-Matic cars) Delco
Remy No. 1997875. Combined with Neutral Safety 
Switch. 
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EIGHT, SERIES 88, SUPER 88, 98 

MISC. ELECTRICAL 
THERMOSTATIC CIRCUIT BREAKER: Delco-Remy. 

On back of light switch (part of switch assembly). 
Contacts remain closed with 30 amperes but open 
in 3 minutes with 42 amperes at 70°F. Not adjust
able. 

FUSES: Dome & Stop-SFE 14 amp. On light switch. 
Dome & Tail (Convertible only)-AGC 20 ampere. 
In body feed wire to dome and tail lights. 
Glove Box & Under-hood Light-AGA 5 amp. each. 
Directional Signal-SFE 9 ampere. In Flasher to 
Ignition Switch wire behind instrument panel. 
Electric Clock-AGA 2 ampere. In feed wire. 
Cigar Lighter-AOC 30 ampere. 

HORNS: Ixllco-Remy No. (1949) 1999617, (1949-50) 
1999647 (welded type) Low Note. Delco-Remy No. 
(1949) 1999618, (1949-50) 1999648 (welded type) 
High Note. Vibrator type operated by relay. 

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

ENGINE 
ENGINE SPECIFICATIONS: Rocket Engine. New 90° 

V8 with Overhead Valves. Both cylinder blocks l:l,nd 
crankcase cast Enbloc. 
Bore-3 3/4". Stroke-3 7/16". 
Displacement-303 cubic inches. Rated HP.-45. 
Developed Horsepower-135 at 3600 RPM. 
Compression Ratio-(1949-50) 7.25-1, (1951) 7.5-1. 
1951 Cylinder Head identified by a figure "2" 
stamped on center exhaust port. 
Compression & Vacuum Reading-See Tune-Up. 

CYLINDER HEAD & TIGHTENING TORQUES: See 
-Oldsmobile Special Data. 

OIL PAN REMOVAL: See Oldamobile Special Data. 
PISTONS: Aluminum alloy, three-ring, auto-thermic 
• steel-strut, slipper skirt, cam ground, tin plated. 

Length-4". Weight-19.88 ozs. (stripped). 
Removal-Pistons and rods removed from above. 

►CAUTION-When removing more than one piston 
assembly, stamp cylinder number on piston, con
necting rod, and cap, before loosening assembly . 
Clearance-Top land .032-.036". Skirt clearance 
. 0005-.001" measured 1/a" from bottom of skirt with 
piston pin removed. 

Fitting New Pistons: Insert .0015" x ½" x 12" feeler 
between piston (pin removed) and cylinder wall at 
right angles to pin hole. Pull to withdraw feeler 
should be 10 to 18 lbs. 

►CAUTION-Allow rebored cylinders to cool to normal 
room temperature before fitting pistons. 

Installing Pistons: Mark "F" cast on each side of pin 
hole on front side of piston. Install pistons 1, 3, 5, 7 
in left bank, 2, 4, 6, 8 in right bank with letter "F" 
toward front on all pistons. 

PISTON RINGS: Two coated (Top ring chrome plated 
on 1951 engines) compression rings, one slotted oil 
ring, all above pin. Oil ring groove drilled. 
Ring Width End Gap Side Clearance 
Comp. ( #1,2) ..... 077-.078" ..... 008-.020" ............. 001-.003" 
OU (#3) ... ·-····1860-.1865" ... 008-.020" ......... 0018-.0033" 
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Engine 

Installing Rings-Compression rings installed with 
step on inner edge UP. Oil rings marked TOP in
stalled with mark UP . 

PISTON PIN: Diameter-.9803·-.9807". Length-3" 
(1949); 3 1/64" (1950-51). Floating type with lock 
ring at each end. 1949 rods are rifle drilled for pin 
lubrication. Rods in LATER engines are not drilled. 

►CAUTION-Discard old lock rings and install new 
service type lock rings when installing pins. 
Pin Fit in Piston-.0000-.0002" loose. Pin should NOT 
fall through piston of own weight. Pin can be tapped 
in place using brass drift. Pin hole out-of-round 
. 0005" max. Hone pin hole and install oversize pin. 
Pin Fit in Rod Bushing-.0003-.0005" loose. . 

►CAUTION-If rod bushing replaced, align oil hole in 
bushing and rod for pin lubrication, finish to size 
with Piston Pin Bushing Honing Tool No. KM0-754. 
Standard bushing diameter .9807-.9811". 

Replacement Pins: Std. size, and :001", .003", oversize. 
CONNECTING ROD: Length 6.625". Weight 29.54 ozs. 

Rifle drilled in 1949 engines for piston pin lubrica
tion. Not drilled in later engines. 

►CAUTION-Use Guide Tool No. BT-22 over rod bolts 
to prevent damaging crankpin journals when re
moving and installing piston and rod assemblies. 
Crankpin Journal Diameter-2.2488-2.2498. 
Lower Bearing-Removable, steel-backed, Durex
babbitt overlay. No shims. 
Clearance-.0009-.0029". Sideplay-.002-.011". 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file rods or caps. 
NOTE-Tang on bearing insert must seat in notches 
in cap and rod. 

►Installing Rods: CAUTION-Rods have plain side and 
boss side (two machined bosses at lower end). Install 
rods #1, 3, 5, 7, with plain side to front, and #2, 4, 
6, 8, with boss side to front (NOTE-Pistons marked 
"F" on front side). Caps offset and cannot be in
stalled incorrectly. Groove on rod and cap and pads 
for numbering caps and rods are on same side. 

►CAUTION-Misaligned rods must be replaced, 
straightening rods in field not recommended. 
NOTE-Oil spit hole for lubrication of opposite 
cylinder wall provided in rod above cap joint . 

CRANKSHAFT: 5 bearing, 6 integral counterweights. 
Journal Diamters #1, 2, 3, 4, 2.498-2.499"; #5, 2.623-
2.624". 
Bearings-Removable, steel-backed, Durex-babbitt 
overlay bearing shells. Rear bearing flanged. 
Clearance-.002-.0035" (rear), .0005-.003" (others). 

►REAR BEARlNG SHELLS-Marked with letter on 
backside of bearing tang. Use same size bearing (in
dicated by letter on tang) when replacing bearing. 
Rear bearings are selective fit during manufacture, 
3 sizes used: "M" Medium, "T" Thin, "H" Heavy. 

Bearing Adjustment: None (no shims). Replace bear-
• ings. Do not file caps. · . 
NOTE-#1, 2, 3, 4, bearing caps numbered. Install 
with numbers toward right hand cylinder banlt. 
Bearing Removal-Bearing shells can be removed 
and installed without removing crankshaft. 

End Thrust: Taken by flanges on rear main bearing. 
Endplay-.004-.008". 

Crankshaft Front Oil Seal and Rear Main Bearin~ Oil 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Seal Installation: See "Cranksha/t & Main Bearings" 
in Oldsmobile Special Data. 

CAMSHAFT: 5 bearing, coated (Parco-Lubrited) shaft 
Camshaft Removal & Installation-See Oldsmobile 
Special Data. 
Journal Diameters (1949)-1.ru724-1.8731"; (1950-51) 
1.8724-1.8729". 
Reamed Bushing Diameters-1.8745-1.8760" (all). 
Bearings-Steel-backed, babbitt bushings. 
Clearance-.0014-.0036". 

End Thrust (1949): Forward thrust taken by thrust 
plate on front of engine, rear thrust at front of 
cylinder block. 

►CAUTION-Thrust plate seals off two oll galleys and 
must be installed flat to prevent low oil pressure at 
idling speeds. 1/ 16" hole in plate at right galley pro
vides lubrication for chain, sprockets, fuel pump 

End Thrust (1950-51) : Forward thrust taken by plun
ger and spring on front of engine, rear thrust at 
front of cylinder block. 

►CAUTION-Two main galley oil holes in block sealed 
by hex head bolt. A small hole in bolt for right hand 
galley provides lubrication to timing chain sprocket, 
fuel pump eccentric and lever. 

Tiwl~fh c~~~·~·············~~~.~~.~f}!6~~~--!. .... ~~~~.~~P,Vi,, 
Pitch ·-········-····--··-····-··-··-·.500" ··--························375" 
Length (Links) ·····---··48. ___ ......... 64 

►NO1'E-Link-Belt and Morse chains not interchangeable 
unless sprockets also changed. 

Camshaft Setting: Mesh chain with sprocket marks 
adjacent and in line with a straightedge across the 
shaft centers (or use Tool BT-11). 
NOTE-Fuel pump eccentric bolted to front end of 
camshaft ahead of sprocket. Assemble with "O" 
mark to front, machined step against sprocket. 

VALVES: Head Diam. Stem Diam. Length 
Intake ................ 1 3/4" ............. 3417-.3425" .. 4.907-4.927" 
Exhaust ........ 1.432-l.442" ....... 3930-.3938" .. 4.931-4.951" 

Angle Lift Clearance 
1949 Models 

Intake .............. 45° ................... 330" ................. 0017-.0035" 
Exhaust ............ 45° ................... 330" ................. 0022-.0040" 

1950-51 Models 
Intake .............. 45° ................... 333" ................. 0022'-.0042" 
Exhaust ............ 45° ................... 333" ................. 0027-.0045" 

►Intake Valve Rubber Seals-Installed in second 
groove from end of valve stem between lock retainer 
and valve stem. Always use new rubber seals. 

Valve Guides: Intake guides tapered on lower end. 
Press guides in head until top end 53/64-27/32" 
above face of valve spring seat (Tool BT-13 positions 
guide correctly in head). Inside ream diameter 
.34425-.34525" Intake (1949); .3447-.3457" Intake 
(1950-51). .39605-.39705" Exhaust (1949); .3965-
.3975" Exhaust (1950-51). 

Valve Springs: Intake and exhaust springs are alike. 
Dampers used on lower end of all springs. 
Free Length-2 3/32". 

Spring Pressure Spring Length 
Valve Closed ................ 62-68 lbs .................. _ ......... 1.777" 
Valve Open ···········-·····136-146 lbs ........................... l.447" 

►CAUTION-Lower end of damper and spring must 
seat in recess in head. 
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EIGHT, SERIES 88, SUPER 88, 98 

Valve Lifters: New hydraulic type maintaining zero 
tappet clearance in service. Production lifters fitted 
in five sizes: std., .001", .002", .003" or .005" oversize 
with identification number (except standard which 
is unmarked) etched on lifter body and cylinder 
block carries size mark on rail under push rod cover. 
Clearance-.0005-.0018", selective fit. 
Use proper size lifter when replacing valve lifters. 
See Miscellaneous Section /or complete data. 
Valve Lifter Removal-See Oldsmobile Special Data. 

Rocker Arms: New rocker arm and shaft assemblies 
mounted on each cylinder head. Intake rocker arms 
identified by brass pin in oil lead. 
Rocker Arm Shaft Disassembly and Reassembly
See Oldsmobile Special Data. 

►CAUTION-Steel plain finish push rods (alike for 
all valves) used on domestic engines. Longer copper 
finish push rods (for thicker head gaskets) used on 
export engines only. 

VALVE TIMING 
Tappet Clearance: None in service (hydraulic type 

lifters which maintain zero clearance). 
Valve Timing: See Camshaft Setting above. 

Intake Valve~pen 14° BTDC. Close 50° ALDC. 
Exhaust Valves-Open 50° BLDC. Close 14° ATDC. 
Valve Timing Check-#1 intake valve opens 14° be
fore top dead center (#1 piston .060" before top 
dead center) with zero tappet clearance. 

LUBRICATION 
Engine Oiling System: Pressure to main bearings, 

camshaft bearings, connecting rod lower bearings, 
hydraulic valve lifters (right cylinder bank from 
main oil galley on right side, left bank from left oil 
galley from front main bearing); and to rocker 
arms (hollow shafts, left shaft fed from #2 cam
shaft bearing, right shaft from #4 camshaft bear
ing. Timing chain, sprockets, fuel pump lever and 
eccentric lubricated by metered hole in camshaft 
thrust plate over front end of right main oil galley. 
Distributor drive gear lubricated by metered hole in 
plug in rear end of left oil galley. 

►CAUTION-See "Oil Filter" below. 
Crankcase Capacity-5 quarts. 
Normal Oil Pressure--40 lbs. at 30 MPH. 
Oil Pressure Regulator-Located on oil pump. Opens 
at 40 lbs. Non-adjustable. 

Oil Pump: Gear type. Located in crankcase and at
tached to rear main bearing cap by three bolts. 
NOTE-Pump can be removed and installed without 
disturbing distributor drive (flat; on upper end of oil 
pump shaft engages flat on distributor drive gear). 

Oil Filter: AC PF-122 full-flow type optional. On lower 
right side of crankcase at rear. 

►CAUTION-If oil filter (or pad cover if filter not 
used)· replaced, use a new gasket (coat both sides 
with POB No. 5 Sealer) and tighten bolts to 35-40 
ft. lbs. Oil filter (or pad) mounted externally on 
lower right side of crankcase at rear. Oil filter is full 
flow type (all oil from pump delivered to oil filter) 
requires pad when filter not used to return oil to 
main oil galley. 

Oil Pressure Gauge: AC No. 1507124. Not electrical. 

·.I'8a.I uo 
llt11'l:>'B a1qnop sasn q:>Jll.M. «88,, sapas idaoxa s.r'B:> 
l!l61 uo .r'Ba.r 2UI'l:>'B i:ia.IJp pu'B iuo.rJ 2u1q_o13 a1qnoa 
·s.r'B;:, 0961 uo .I'Ba.r pu'B iuo.rJ ,:;Jlf!'lO'B a1qnoa ·oa1aa 

Sll38llOS8\f >1:>OHS 
·oiop a1a1dmo:1 .10/ uo11:1as a1xp .lDaH aas 

·s.raq.rosq'B }l;:,oqs lluna'B ioa.rtp pull 
sllupds I'B:>J'ldna-1uras-sa!.1as 86 !l.'Jl 88 .1adns ISSI 

• (sapas 86 pu'B 88 .radns 1961 q.daaxl]I) 
·suu'B µoddns ll'lT.M. acUq. 2t11.rds n:oo :uo!suadsns .I'Bau 

·auoN---iuamisnfpv ~1IJ.I'l3ag 1aaqM 
·inu auo ao'B1da.r '({'Bas no uo 2-e.rp O'l u-eqs &OU"B 
iou op) Zt6- r .xaund tl'll-M-1lt11.t'Baq PU'B lJ'Bqs und 
• (Pall'Btn'BP aq A'BUI at111 a}l'B.Iq JO ai'8Id llupi::>'Bq aAOtn 
iou op) .1at11'Bia.r 2t11.r'Baq uasOO'I ·.xQ'l::>anoa O!'l'B'lS 
pu'B 'sinu ,:;it11-:iunom ai'Bid 2upi::>'Bq aAouran '(Pasn 
aq -:isnur ~nu Mau pall'BUI'BP Slntl JT 'pasn-a.r aq mi:> 
.6'.aqi sp13a.rqq. no llurcrmi Aq paAoura.r ~nu m spnis 
1aaq.M. uro.1J ~nu U'BUI.Iat.lU!,L o&q. .l]tllAOUia.I .6'.q urn.rp 
aJI'l:l.Iq no aJI'B..J, ·1aa-qM aAouran :ruomau lJ'BqS aixv 

• (pauasoo1 ST q.nu .xaAaua-qM paisnT 
-p'B aq q.snm) .. P'BO{-a.Id,, llt11.r'Baq UOTlf!d s10.1iuoo -:inu 
alJU'BU: UOJtredUIO:J 'lUJor J'BS.IaAJUll ;man-NOI.LUP:J◄ 
0UO!Pas a1xp .ioau u1 9JXP .lDaH a1!qomsp1O aas •pasn 
a.1npaao.1d UOJl'BJI'ElSU! .1aµ.rna J1l!:>ads '2Jt11snoq t11 
sai'Bid i.roddns pu'B sd'B:> I'B'lSapad .1ap.1'B:> uaa&q.aq 'l!J 
aso10 oq. ana-NOI.LUP:J NOI.LP'J.7.P J,SNI HJllmIP:J◄ 
·stAa.IOSd'B:> .rap.I'BO PU'B (M.O{aq 'B'l'BP aas) SlJ'BqS a{X'B 
aAouran • (2t111qmasS'Ba.I ua-q.M. 'l{l'BUI O'l a1qmass'Ba.1) 
it11or 'l{.I'8UI • (s.rano.r 2u1so1 P!OA'8 O'l suo1uuruq. a.Iµ\) 
'['BS.IaAJUn ;ma.I !J.'B iJ'BqSaApp ioaUUO::>Sia !J'EAO'W31( 

·iuamisnfp'B &a.ros • ,,8oo·-=voo·-qS1lpia'Bg 
·a.mio'BJnU'BUl 

JO ai'BP Pcll'BO!PU! qOJllA\ JO OM.'l lS'B{ 'sa.xnllu aa.Ill'l 
ll'll.M. padUI'B'lS a.raM s2Ju1snoq 0961 A{.I'B:i!-:lI.LON 

·z1-n=s 
'n-ot=9 'ot-68=t :sM.onoJ s'B 2t11snoq .ra1.r.1'B:> ;ro 
apIS .raddn uo padu:rnis lllf!'l{.l'BUI .I'Ball UOJU!d pu'B 
2Ju1.r papoo-(1£-0£61) s.:luJl{.I'BJ.\I on'Ba apcv .11?a1( 

·qp l'BlUOZJ.IOll iqllp .rap.r'B:> JO ap1s 
-.rapun uo padUI'B'lS ai'BP pu'B caia '01-68) on'B.r .r'Ball 
UOIU!d pu'B 2lum-(6t61) s.:iuµ1.1'BW O!'.J'E3: aixv .I'Bau 

• (01-68) 1-06"8 a1qn.1aAUOO • (Ot-68) t-06·8 
Tido '(H-Ot) '[-'f,9'8 ·pis--an'BJ.\I-'B.IPAH 1s-o!l-6t61 

·(01-68) 1-06'8 ·pis-qsam-o.1qau.&s 1£61 
·<ot-68) 1-06·8 a1qn.1aAuoo ·<n-ot> 

1--v9·8 ·ndo '<01-68) 1-06·8 ·p1s--qsam-0.1qau.&s 0£61 
SO!'.J'EU saµas .. 86,, 

• (01-68) 
t-o6·s ·11do '(n-ot) 1--v9·8-:1Jl'EJ.\I-'B.IPAH ISSI 

·son.'83: sapas .. sg,, .1adns 

• (Z1-n) 1-Zt'8--:J!l'BJ.\I-'B.IPAH 1S-0!l61 
• <zt-n> 1-zv8 • (8t-zt> 1-8z·8--an'BW-'B,1pA'.u 6t61 

• (Ot-68) 1-06·£ 
·tldO '(n-ov) 1-=v9·s ·Pls--qsam-o.1qaru:s I!l-O!l61 

•11111p a1a1dmo:1 .10/ uo11:1as i1JXP .lDaH 9as 
.. •p1301-a.rd,, jllf!J'Baq uo1t11d 

S{OllUO:> q.nu UO!U'BdUIOO '['BS.IaA1un .I'8a'H-:il.LON◄ 
·s.1'BO .. ss,, pu'B .. ss,, uo aAoq1l paqµasap S1!1IJsnoq 
aprn pu'B s.iaµ.x'Ba £1uo asn •;Ju!snoq a1xD puo .1a1.uo:1 
sa!.ias "9l,,, '11!a& a1qoafJuDqa.1a1u110N ·pasn a,113 (au12Jua 
ia'l{OO'H &au ;i:o anb.rQ'l pas'Ba.rou1 JO a.r'B:> a'l{'B'l oi sd'B:> 

86 188 ~3dnS 188 S31~3S 
1
lH913 

1949-50-51 OLDSMOBILE 633 

Crankcase Ventilation: Air intake in oil filler cap 
(oil-wetted type cleaner) with outlet connection to 
a ventilating baffle at rear of block above right 
bank. Outlet pipe push fit at ventilator and extends 
down below right rear corner of engine. 
Servicing~Wash and re-oil filter element in cap 
every 2000 miles (oftener in dusty areas). 

COOLING 
Cooling System: Pressure type with pressure· valve 

and vacuum valve (relief valves) in filler cap. Two 
by-passes for water re-circulation with thermostat 
closed: 1) internal passage from cylinder head 
through block to pump inlet; 2) (1949-50) external 
tube from water outlet (cast as part of intake mani
fold) to pump inlet. (1951) internal by-pass, elimi
nating external by-pass previously used. 
Capacity-21 ½ qts. 
Pressure Valve-AC No. 850549 Radiator Cap. Opens 
at 7 lbs. 

Water Pump: Packless, sealed ball-bearing shaft. 
Pump mounted in front engine cover casting. 
See Water Pump Section /or complete data. 
Removal-Take off fan and two fan pulleys. Remove 
six pump mounting bolts ( 4 to engine cover, 2 to 
block). Remove pump. NOTE- When installing 
pump, coat one side of pump housing gasket with 
gasket cement, dip four bolts in CP No. 9 Sealer. 
Fan Belt Adjustment-Loosen idler pulley attach
ing screws and place tool J·-4139 over idler pulley 
attaching bolt and under bracket. Attach torque 
wrench to tool J-4139 and tighten belt to 25 ft. lbs. 
Generator Belt Adjustment-See GENERATOR. 

Thermostat: Harrison. In water outlet (integral with 
intake manifold casting). 
Setting-Starts to open 152°F. Fully open 173°F. 

Temperature Gauge: AC Electric. 
Dash Unit-AC No. (1949-50) 1512168, (1951) 1512275. 
Engine Unit-AC No. 1512015. 
See Miscellaneous Section /or complete data. 

CLUTCH 
Long llCF-10½ Tl-Semi-centrifugal, single plate, 
dry disc type. 
See Clutch Section /or complete data. 
Facings-Woven type. I.D. 7", O.D.10½", Thick .. 137". 

Pedal Adjustment: Pedal free travel %-1¼" (1949); 
1-1¼" (1950-51). Adjust by turning nut on connec
tor rod at clutch fork. 

Removal: Remove transmission (see Transmission), 
remove right and left splash pans, engine breather 
pipe, and right and left lower flywheel housing 
bolts. Install Engine Rear Support Tool BT-28, 
entering pilot supports into lower housing bolt 
holes. Remove engine rear mount bolts at clutch 
housing, and remove frame cross-member by re
moving three bolts at each end. Remove clutch 
housing by removing eight bolts holding housing to 
flywheel housing. Remove clutch assembly from 
flywheel. 

TRANSMISSION 
SYNCH RO-MESH 

Own Make. Constant-mesh, synchro-mesh (Second 
& High), sliding gear (Low & Reverse) all helical 
gear type with remote shift control. ' 

►1951 NOTE-Different shifting arrangement used 

CONTINUED ON NEXT PAGE 
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636 PACKARD SPECIAL DATA & SHOP NOTES FOR ALL MODELS 

ORIGINAL BORE & PISTONS 
CONTINUED FROM PRECEDING PAGE 

PISTON & BORE MARKING 
(FOR SIZE VARIATION) 

AA-.00025" Under Nominal Size. 
A-Nominal Size 

BB-.00025" Over Nominal Size. 
B-.0005" Over Nominal Size. 

CC-.00075" Over Nominal Size. 
C-.001" Over Nominal Size. 

DD-.00125" Over Nominal Size. 
D-.0015" Over Nominal Size. 

NOMINAL SIZE 
Bore Piston Bore 
3 3/ 16" ·············· 3.18575-3.18600" ........ 3.18725-3.18750" 
3 1 / 4" ················ 3.24850-3.24875" ........ 3.24975-3.25000" 
3 7 / 16" ·············· 3.43600-3.43625" ........ 3.43725-3.43750" 
3 1 /2" ················ 3.49875-3.49900" ........ 3.49975-3.50000" 

►.020" Oversize Bore Engines-Marked by* following 
engine serial number. 

PISTONS 
1938-51 MODELS 

REPLACEMENT ALUMINUM ALLOY & CAST IRON 
PISTONS :-Finished aluminum alloy or cast-iron 
replacement pistons are stamped on head with 
decimal figure (.005, .010, etc.) indicating nominal 
oversize and one or two letters (AA, A, BB, B, CC, C, 
DD, D) which indicates the actual size variation 
(in .00025" steps) of the piston from indicated nom
inal oversize. See oversizes listed below and size 
variations for each letter (in table). 
NOTE-This system of marking makes it possible 
to order a finished piston (using number and let
ter) for any particular bore size within these limits. 
Piston Oversizes (Figures Stamped on Piston Head) 
Furnished for all engines as follows: 

Super Eight (1938-39)-Standard size and .003", 
.005", .010", .015", .020", .025", .030", .035", and .045" 
oversize. NOTE-Factory reground cylinder blocks 
with Pistons, Pins, and Rings fitted available for 
replacement service . 

Twelve-Standard size and ,003", .005", .010", .015", 
.020", .030", and .045" oversize. 

All Other Engines-Standard size and .005", .020", 
. 030", .040" oversize. 

PISTON MARKING (FOR SIZE VARIATION) 
(Letters Stamped on Piston Head) 

For All Models and Piston Oversizes 
AA-.00025" Under marked size. 

A-Same as marked size. 
BB-.00025" Over marked size. 

B-.0005" Over marked size. 
CC-.00075" Over marked size. 

C-.001" Over marked size: 
D-.00125" Over marked size. 

DD-.0015" Over marked size. 

PISTON RINGS 
1940-51 MODELS 

TRIPLE ACTION PISTON RING SETS: Service Sets. 
-These rings furnished in packaged sets for all 
models and should be installed on aluminum pistons 
only as directed below. CAUTION-Do not use these 
rings with Cast Iron pistons. 
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Oil Ring-Spring expander type oil ring used con
sisting of top and bottom rails with a spring as
sembled between two rails. Two tabs in each rail 
engage a loop in spring expander when assembly 
installed in ring groove. Install ring on piston as 
follows: Place lower rail with locking tabs up (45° 
to right of thrust face or left side of piston) on 
piston slightly below lower ring groove. Insert 
spring expander in oil ring groove with end gap 
centered on thrust or left side of piston. Install 
upper rail in ring groove with locking tabs down 
so as to engage first loop in spring to left of spring 
end gap. Move lower rail up into ring groove with 
tabs in rail engaging first loop in spring expander 
to right of spring end gap. Press upper and lower 
rails down firmly on.spring so that rails are proper
ly seated on spring and are free in groove. 
#2 Compression Ring-Assemble ring in #2 ring 
groove with groove on outer edge down. 
Top Compression Ring-Assemble ring in top ring 
groove with groove on inner edge up. 

PISTON PINS 
SIX & EIGHT CYLINDER (1937-48) 

SUPER & CUSTOM EIGHT (1940-48) 
PISTON PIN BUSHING: Split type pin bushing 1s 

used in connecting rod. Each half of bushing in
stalled on opposite side of rod with an opening 
formed between inner ends which opens into rifle
drilled oil passage 1n rod. Bushing must be ex
panded to tight fit in rod with a burnishing tool 
and then reamed to size for correct fit (see car 
page for fitting data). Car manufacturer recom
mends use of ST-5008 burnisher and ST-5008 ream
er tools. CAUTION-Bushing halves must be in
stalled in rod so that oil hole for pin lubrication 
opens into oil groove formed between bushings 
(bushing must not extend over oil passage in rod 
or piston pin will not be properly lubricated). 
NOTE-Check diameter of pilot end of Burnisher & 
Reamer Tool ST-5008 (should be .861" for 1939 & 
later type bushings-if necessary, grind pilot end to 
this specification). 

1949-51 MODELS 
PISTON PIN BUSHING INSTALLATION: Two-piece 

bushing used in rod. Use Piston Pin Bushing Re
placement Set J-2555 (consists of: Remover, Re
placer, Plate, Burnisher), and Piston Pin Bushing 
Reamer J-874-18. Press old bushings out with Re
mover and arbor press. (CAUTION-Each half of 
bushing must be installed and burnished separately 
so that oil channel formed between inner ends of 
bushing halves will not close up). Install one half 
of bushing flush with outer end of rod, then using 
Plate of tool under end of rod, push Burnisher 
through from inner end of bushing. Install second 
half of bushing and burnish in place from inner end 
working through bushing • half already in place. 
Ream bushing for size-to-size fit with piston pin 
using Reamer J-874-18. Check pin fit as follows: 
Piston Pin Fit in Rod Bushing-With lower bearing 
inserts and cap installed on rod, insert piston pin 
in rod, clamp pin in vise with lead jaws placing rod 
in horizontal position. Rod should hold in this posi
tion, but should fall down of own weight when 
tapped down by hand. 
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CRANKSHAFT & MAIN BEARINGS 
ALL MODELS 

1949-51 MODELS 
CRANKSHAFT FRONT SEAL: Installed on front end 

behind timing chain cover. To rep!ace seal remove 
radiator core, vibration dampener (puller J -2636 for 
fluid type dampener), and timing chain cover. Re
move old seal and install new seal over end of shaft. 
Place cover aligning arbor over end of shaft, install 
cover and tighten cover screws. Insert feeler gauge 
between arbor and hole in cover run gauge around 
arbor, if clearance not uniform, ioosen cover screws 
and shift cover until clearance uniform. 

CONNECTING ROD & BEARINGS 
1939-47 "110" 6 & "120" 8 MODELS 

CONNECTING ROD PALNUTS: Specialpatentedself
locking locknuts used on connecting rod bolt nuts 
in place of cotter pins. To install, turn regular con
necting rod bolt nut and tighten to desired tension 
(refer to the Tightening Specifications-Torque 
Wrench data-on preceding page). Turn 'palnut' 
on bolt with smooth face toward regular nut until 
it contacts nut, then tighten 'palnut' ¼-1/3 addi
tional turn to lock it in place. 

CAMSHAFT & BEARINGS 
1938 MODELS 

CAMSHAFT & OU. PUMP GEAR CHANGE (SIX & 
'120' 8) :-Late cars with suffix letter 'B' following 
engine number have forged steel camshaft (first 
cars with suffix letter 'A' had cast alloy iron type 
camshaft same as 1937 cars). Oil pump drive gear 
must be same material as Camshaft. Both type 
gears furnished for service. Note engine suffix letter 
when replacing oil pump drive gear. 

1948 EIGHT & SUPER EIGHT 
CAMSHAFT CHANGE (PART NO. 412581): This late 

type camshaft used on engines marked with letters 
"E" or "CE" following engine number. Only change 
over earlier shaft is in cam lobe contour resulting 
in reduced tappet noise. • 

►CAUTION-Tappet clearance /or this camshaft is .007" 
Intake, .010" Exhaust, Hot. 

TAPPET CLEARANCE 
1948 EIGHT & SUPER EIGHT 

TAPPET CLEARANCE (FOR EARLY CAMSHAFT): 
.006" Intake, .008" Exhaust, Hot. For engines WITH
OUT code letters "CE" or "E" following Engine Num• 
ber. This setting reduced from production setting of 
.007" Intake and .010" Exhaust to reduce tappet 
noise. This setting does not affect operating per
formance of engine. 

TAPPETCLEARANCE(FORLATECAMSHAFTPART 
NO. 412581): .007" Intake, .010" Exhaust, Hot. For 
engines WITH code letters "CE" or "E" following en
gine Number. This camshaft has redesigned cam 
contours which hold tappet noise to a minimum and 
do not require reduced clearances recommended for 
early type camshaft. 
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FOR ALL MODELS PACKARD SPECIAL DATA & SHOP NOTES 637 

VALVE SYSTEM 
1938 MODELS 

VALVE LIFTERS (SIX & "120" 8): First cars with 
suffix letter 'A' following engine number have cast 
alloy iron camshaft and use steel valve lifters. Late 
cars with suffix letter 'B' have forged steel cam
shaft and chilled iron lifters. Never use steel lifters 
with steel camshaft. Either type lifter can be used 
on cast alloy iron camshafts. Note engine suffix 
letter when replacing valve lifters. 

1940-47 SUPER 8 MODELS 
1948 CUSTOM EIGHT 

VALVE LIFTER CHECK: Clearance check after 
Grinding Valves. Hydraulic valve lifters should be 
checked for proper clearance (take-up reserve) as 
part of valve grinding operation. Check clearance 
as follows: Empty oil out of hydraulic unit and tap
pet body, bottom plunger using a screwdriver or 
valve gauge Tool ST-2031, clearance between end 
of valve stem and end of hydraulic plunger with 
valve seated should be .030-.070" (Go-No-Go gauge 
Tool ST-2032 may be used to check clearance). If 
clearance less than .030", grind off end of valve 
stem until proper clearance ls secured. Re/er to the 
Wilcox-Rich "Zero-Lash" Hydraulic Valve Lifter article 
in the Miscellaneow Section /or Valve Lifter Servicing. 

1949-50 SUPER & CUSTOM EIGHT 
1951 "300" & i•400" 

HYDRAULIC VALVE LIFTER CHECK: When valves 
ground or new valves installed, mechanical clear
ance at valve lifters should be checked as follows: 
With valves out, lift out hydraulic take-up assem
blies from tappet bodies (keep assemblies in order 
so that they can be re-installed in same position). 
Install valves without springs, set #1 piston at top 
of compression stroke placing tappets for this cylin
der on heel of cam. Check valves for #1 cylinder by 
inserting Plug Gauge of Hydraulic Tappet Gauge 
Set J-4540 (Super 8), J-2553 (Custom 8) in tappet 
body. Check clearance between gauge plug and 
valve stem (with valve held down on seat) using 
feeler gauge supplied with gauge set. 
Clearance should be .030" to .070". If under .030", 
grind off end of valve stem with valve refacer. 

►NOTE-Feeler Gauge marked "GO" and "NO GO." 
CAUTION-When checking other valves, make cer
tain piston for that cylinder at top of compression 
stroke. 
Hydraulic Valve Lifter Cleaning & Testing-After 
making check above, hydraulic take-up assemblies 
should be cleaned and tested before re-installing. 
See Wilcox-Rich "Zero-Lash" Valve Lifters in Miscel
laneous Section. 

OIL PAN 
1948 EIGHT & SUPER EIGHT 

7 QUART OIL PAN: Engines with this pan marked 
"CD", "CE", "D", or "E" following Eng-ine Number. 

This pan has 1 quart greater capacity (6 quart pan 
used on unmarked engines). This pan ls deeper and 
required following different parts: 
412640-Qil Pan Assembly. 
412643-Oil Strainer Bearing and Bracket Assembly. 
412642-0il Strainer Bracket. 
412641-Oil Strainer Suction Tube. 
412644-0il Level Indicator Assembly (has "7 Qt." 

mark on dip stick). 

OIL PAN REMOVAL 
1949-51 MODELS 

OIL PAN REMOVAL: Place car to position hoist over 
engine. Disconnect steering idler lever support from 
frame side rail and lower steering linkage. Remove 
flywheel housing lower cover and take out oil pan 
screws. Lower oil pan and if necessary, rotate crank
shaft to place counterweights up for clearance (use 
pry bar at flywheel housing engaging teeth on fly
wheel). If pan requi~es additional clearance, att~h 
hoist to front of engme (do not disturb front engme 
support bolts), raise engine just enough to relieve 
load on support, pan should then come out. 

OIL PUMP 
1939-51 SIX & EIGHT 

OIL PUMP INSTALLATION: Install pump so driv
ing slot as near parallel as possible to center-line 
of camshaft with distributor rotor In line with #1 
segment in cap Punch mark on pump gear should 
be at the bottom ('110' Six), at the top ('120' Eight, 
and for '160' and '180' Super Eight Models). Check 
ignition timing after pump installed on car. 

1949-51 MODELS 
OIL PUMP: Removal-Set engine in firing position for 

#1 cylinder (6° BTDC.), remove distributor cap and 
mark rotor position on distributor housing. With 
pump cover off, mark pump driving gear position 
on pump body (check to this mark when re-assem
bling since pump must be rotated 180° on some cars 
to clear frame when removing pump from engine). 

Oil Pump Installation: Correct engaging position of 
pump drive is with driving blade in pump drive gear 
parallel to camshaft and punch mark on end of drive 
gear at top. Re-assemble to marks m~de whe~ ~e
moving pump (see above-engine in firing pos1t1on 
for #1 cylinder). If pump does not engage slot in 
distributor shaft, remove pump and tum pump drive 
gear one tooth and re-install (making certain dis
tributor rotor at #1 firing position). 

RADIATOR 
CLIPPER MODELS 

RADIATOR CORE REMOVAL: The radiator core 
can be removed without removal of Front End As
sembly as follows: Remove pan from between Radi
ator Core and Radiator Grille, loosen radiator core 
mounting bolts, 11ft core out of car. CAUTION-Do 
not damage fan blades when lifting core out of car. 

CLUTCH NOTES 
1939-40 MODELS 

CLUTCH LINKAGE SERVICING (MODELS 1700, l; 
1800,1) :-Clutch pedal linkage on these models al
lows pedal to move downward as wear develops and 
clearance at ends of rods increases. Pedal position 
must be checked to see that pedal travel sufficient 
to allow complete clutcb disengagement. Note that 
this condition ls just the reverse of pedal tending 
to come up due to lining wear on clutch plate. 

Clutch Linkage Replacement-New 1941 design 
clutch pedal linkage can be installed on these cars. 
Car manufacturer recommends that 1941 design 
llnkage be installed where linkage requires repair or 
replacement. Available under following part num
ber: Clutch Relay Equipment Part No. 377473 (1700, 
1800), 277494 (1701, 1801). NOTE-1941 design link
age installation same as for 1939 and 1940 models. 
A flat washer Pc. No. 24595 (included with above 
equipment) must be installed between face of pedal 
extension and shoulder on stud to prevent stud be
ing drawn into chamfered hole. This hole in pedal 
extension was chamfered on 1939 and 1940 models 
on both sides. 

1949-51 MODELS 
CLUTCH PEDAL OVER-CENTER SPRING: New ad

justable type over-center (booster) spring. Adjust
ment provided at spring eye-bolt nut (front end of 
spring) and by tum buckle type pedal-to-relay lever 
link (controls over-center point). To adjust, proceed 
as follows: 

Clutch Pedal Linkage Adjustment: Check over-center 
eye bolt (should be 1 5/8" from end of bolt to head 
of nut-adjust if necessary). Back off locknut and 
adjusting nut on rod at throwout lever and unhook 
pedal retracting spring from throwout lever. Adjust 
pedal:-to-relay lever link turnbuckle so that over
center spring will pull pedal down after pedal moved 
down one inch from toeboard (make certain throw
out lever does not contact adjusting nut and locknut 
backed off above). Hook pedal retracting spring to 
throwout lever. Adjust pedal for 1¼-1%" free play 
at pedal pad. Check over-center spring hold-in posi
tion by pulling pedal to floor and hooking spring at 
bend in pedal arm. Adjust eye bolt nut to hold pedal 
down with seven lbs. pull on scale. 

IGNITION NOTES 
Resistor Type Plugs-Auto-Lite Resistor Type Plugs 
now available. Comparable to production plugs as 
follows: 
Resistor Plugs Production Plugs 
Auto-Lite PR-4 .......................................... Auto-Lite P-4 

" " ...................................................... AC-104 
" " -----------------······••n•U••··••n Champion Y4A 

Special Service Plugs 
Auto-Lite PR-6 (See Note) ...................... Auto-Lite P-6 

" " ...................................................... AC-106 
" " .......................................... Champion Y6 

►PR-6 NOTE-One step hotter plug and heat range is 
comparable to special service plugs listed above. 

►CAUTION-When installing resistor type plugs, use 
the type in which the heat range is comparable to 
that of the plugs which are being replaced. 
Resistor Type Plugs Gaps-.035-.040". 
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640 PACKARD 1938-39 SIX, MODELS 1600 { 1938), 1700 { 1939) Electrical-Engine 

STARTER 
DELCO-REMY 

1938-39 MODELS 
Delco-Remy Model 739-F. Armature No. 1866105. 
Drive-Outboard Barrel Type Bendix No. A-1718. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ounces each. 
Cranking Engine-125 RPM., 150 amperes, 5 volts. 

Performance Data-Delco-Remy 
Torque R.P.M. Volts Amperes 

0 ft. lbs. ·················-···500Q._ ........... 5.0 ................ 65 
12 ft. lbs ..................... Lock. ............. 3.37 ................ 525 

Removal:-Flange mounted on left front face of fly
wheel housing. To remove, take out flange mount
ing screws, lift out starter and switch assembly. 

Starting Switch: Delco-Remy 1539 magnetic switch 
mounted on starter and controlled by pushbutton 
on dash. 
For complete data, refer to Electrical Equipment lndex. 

STARTER 
AUTO-LITE 

1939 MODELS 
Auto-Lite Model MAW-4018. Armature MAW-2006. 
See 1939 Packard "120" Eight /or data on this starter. 

GENERATOR 
DELCO-REMY 

1938-39 MODELS 
Delco-Remy Model 1100005. Armature No. 1866789. 
Fixed third brush with external vibrating voltage 
regulator. Air-cooled by fan on drive pulley. 
NOTE-Third brush is clamped in position for 
maximum safe output and should not be disturbed. 
Charging Rate Adjustment-Adjusted by changing 
Voltage Regulator setting. See Regulator data. 
Maximum Charging Rate-As shown in table be
low. To check charging rate, connect test ammeter 
in line at 'BAT' terminal on regulatorj connect volt
meter between 'GEN' terminal and ground, ground 
'F' terminal to eliminate regulator action. 
NOTE-Do not operate generator on open-circuit. 

Performance Data-Delco-Remy 
Amperes Volts R.P.M. 

Cold ........................ 26-30 ............ ·-·····8.0 ......... - ......... 3400 
Hot .......................... 25-28 ................. _.8.0 ................. -.3600 
Rotation-Counter-clockwise at commutator end. 

· Brush Spring Tension-22-26 ounces (main), 16-20 
ounces ( third brush) . 
Field Current-2.3-2.6 amperes at 6.0 volts. 
Motol'ing Current-4.5 amperes at 6.0 volts. 

Belt Adjustment:-Swing generator out until 25 lb. 
reading secured on scale hooked to clamp bolt lug 
parallel to clamp link or until belt deflection mid
way between generator and pump pulley is ½" with 
thumb :oressui:e. 

GENERATOR 
AUTO-LITE 

1939 MODELS 
Auto-Lite Model GCJ-4807A-2 Std., QCJ-4810A-2 
with Tachometer Drive. Third brush control type 
See 1939 Packard "120" Eight /or data 011 these gen• 
erators. 
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REGULATOR 
DELCO-REMY 

1938-39 MODELS 
Delco-Remy Model 5827. Double Core Type Voltage 
Regulator (With 'IGN' Terminal). Cutout Relay and 
vibrating type Voltage Regulator in single case. 
NOTE-Model 5860 (no 'IGN' terminal) used for 
replacement. 
For complete data, re/er to Electrical Equipment lndex, 

Cutout Relay-Delco-Remy 
Cuts In-6.9-7.6 volts, 850 R.P.M. (Gen). 
Cuts Out-0-3 ampere discharge. 
Contact Gap-.020". Air Gap-.020" (closed). 

Voltage Regulator-Delco-Remy 
Setting-7.5-7.9 volts at 70°F., 7.4-7.6 volts at 150°F. 
Regulator over-compensated for temperature and 
must be checked at thes.e points. 
Adjustment-Disconnect lead on 'IGN' terminal of 
regulator, connect jumper between this terminal 
and 'BAT' terminal, connect test ammeter in charg
ing line at 'BAT' terminal, connect voltmeter be
tween 'IGN' terminal and ground. Operate genera
tor at 2800-3000 R.P.M., adjust charging rate to 8-10 
amperes (use variable rheostat or AVR set), adjust 
regulator by bending spring hanger at lower end of 
armature spring slightly to secure setting given 
above. 
Contact Gap-.020". Contact Spr. Tension-2.7-3.5oz. 
Air Gap-.063" between armature and center of 
core with armature down. .010" between fiber 
bumper and stop with armature up. 

REGULATOR 
AUTO-LITE 

1939 MODELS 
Auto-Lite Model VRD-4001-B. Consists of Cutout 
Relay and Voltage Regulator in case on dash. 
See 1939 Packard "120" Eight for data on this regu
lator, 

LIGHTING 
LIGHTING:-Headlamps. Hall Flex-beam type with 

pre-focused bulbs. Asymetrical passing beam (lower 
beam left hand headlamp, upper beam right hand 
headlamp) controlled by beam selector switch on 
toeboard. 
Headlamp Adjustment-With tires properly in
flated, car loaded to rated capacity, 25' from screen, 
aim left hand headlamp so hot spot centered on 
lamp vertical center-line with upper edge at hori
zontal lamp center-line. Aim right hand headlamp 
for same height but with left edge of hot spot at 
lamp vertical center-line (entire hot spot to right 
of center-line). 
Beam Indicator-In upper edge of speedometer dial. 
Lighted when upper beams (Country Driving) 
lighted. 

Switches 
Lighting-D-R #1994504 (1938), #1994507 (1939). 
Beam Selector-D-R #1997001 ('38), #1997002 ('39). 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:-On lighting switch, pro

tects lighting circuits. Remains closed with 25 am
peres but opens in 2 minutes with 38 amperes. Not 
adjustable. 

FUSES:-Dome, Stop Light and Accessories-Two 20 
ampere. On back of lighting switch. 
Instrument and Tail Light-20 ampere. In connec
tor in switch lead near lighting switch. 
Clock-2 ampere .(Borg), 1 ampere (Western). 

HORNS: Spart.on Model l-E-30 (1938), H-32 (1939) Vi
brator type. Twin Horns operated by relay. 
Air Gap-.032-.035" (low note-long horn), .026-
.030" (high note-short horn). 
Hom Current-22-25 amperes (total). 

Hom Relay: R-B-M Model 790 (1938), Model 4760 
(1939). 
Closing Voltage-2.75-4.0 (1938), 3.5-4.5 volts ('39). 

• ENGINE 
ENGINE SPECIFICATIONS:-6 cylinder, 'L' head. 

Bore-3½". Stroke-4¼". 
Displacement-245.3 cu. ins. Rated HP.-29.4. 
Developed Horsepower-100 HP. (Std. 6.52-1 head), 
103-105 HP. (6.85-1, 7.05-1 Hds.) at 3600 RPM. 
Compression Ratio & Pressure--See Tune-Up data. 
See Packard Shop Note& /or Cylinder Head ldentifica• 
tion, Replacement, and Installation data. 
Vacuum Reading-Steady 18-20" idling at 6 M.P.H. 

PISTONS:-Nelson Bohnalite, aluminum alloy, auto
thermic, strut type, tin plated, cam ground. 
Weight-19.5 ozs. (stripped), 26 ozs. (with rings 
and pin) and equal within 4 grams. Length-33/s". 
Removal-Piston and rods removed from above. 
Clearance-.0005-.001" skirt. See Fitting Pistons. 

Original Bore & Piston Sizes, Replacement Pistons:
See Packard Shop Notes /or complete data. 

Fitting New Pistons:-Insert .0015" feeler ½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons :-Slot toward valves. 
PISTON RINGS:-2 compression (Perfect Circle #70), 

one oil control (X-90) per piston, all above pin. 
Ring Width End Gap Side Clearance 

Comp. #1 ... 123-.1240" ..... 007-.017" ....... - .... 0025-.003" 
Comp. #2 ._.123-.1240" ..... 007-.017" ..... - ...... 0025-.003" 
Oil Con tr .... 186-.1865" ..... 007-.015" ..... _ ...... 0015" 

Replacement Rings :-Furnished standard and .005", 
.010", .020", .030", and .040" oversize. 

PISTON PIN:-Diameter-3/s". Length-31/64" 
Pin floats in piston and rod, held by locking rings. 
Furnished Std. and .003", .006" oversize. 
Pin Fit in Piston-Finger push fit with piston 
heated to 160° F. 
Pin Fit in Rod Bushing-Finger push flt at 70° F. 

CONNECTING ROD: Lgth.,-7 11/16". Wt.-31.6 ozs. 
(1938) 33 ozs. ('39). 
1939 CHANGE-After Eng. No. B-4607, bearings 
are .010" thicker and rod holes .020" larger diame
ter. Rods with large hole marked '330613' on web at 
lower end. Use only thicker bearing shells (marked 
by inked star) in these rods. 
Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Notes /or complete data, 
Crankpin Journal Diameter-2.094". • 
Lower Bearing-Interchangeable steel-backed, bab
bitt-lined type. Bearings furnished std. and .001", 
.002", .003", .015" undersize. NOTE-Bearing shells 
marked with inked star, must be used with new rods 
marked '330613' on web at lower end. 
Clearance-.0005-.0015". Sideplay-.004-.010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. Tighten bolt nuts 
to 715-725 in. lbs. See Packard Shop Note& /or 'Palnui' 
installation data on 1939 engine&. 

Installing Rods:-Oil squirt hole to camshaft. 
CRANKSHAFT:-4 bearing, integral counterweights 

with rubber friction disc vibration damper 
Journal Diameters-2.7465". 
Bearing Type-Interchangeable babbitt-lined steel 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

shell type. Bearings furnished standard and .001" 
and .002" undersize. 
Clearance-.001-.003". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper half can be 'rotated' in place). Do 
not file caps. Tighten bolt nuts to 980-1020 in. lbs. 

End Thrust:-Taken by #1 bearing. 
Endplay-.003-.008". 

CAMSHAFT:-4 bearing. Non-adjustable chain drive. 
IMPORTANT NOTE---2 types of camshafts used: 
1938-Cast Alloy Iron on engines with letter "A" 
following engine number. Use only cast alloy oil 
pump drive gear with this camshaft. 
1938-Forged Steel on engines with letter "B" fol
lowing engine number. Use only chilled iron valve 
lifters (DO NOT USE STEEL LIFTERS). Oil pump 
drive gear must be of same material as shaft. 
Bearing Type-Steel-backed, babbitt-lined. 
Clearance-.001-.003". 

End Thrust:-Taken by thrust plate in back of cam
shaft sprocket. Endplay-.002-.004". 

Timing Chain: Morse 1866 RX (1938), 3682-R ('39). 
Width l¼", Pitch .375", Lgth. 213/4" or 58 links. 

Camshaft Setting:-Install chain and sprockets to
gether with 'O' marks on sprockets adjacent and in 
line with a straightedge across the shaft centers. 
See Packard Shop Notes for Radiator & Fender (unit) 
remot1al for work on front end of engine. 

VALVES:- Head Diameter Stem Diameter Length 
Intake ···-··-··-·1·575" ........... _ ........ 34025" ... - .. -··-··:5%" 
Exhaust ............ 1 13/32" ......... :._ .. 34025"···········-···5%" 

Seat Angle Lift Stem Clearance 
Intake ···········-·······30° ......... 317-.319" ....... 001-.003" 
Exhaust ................ 45° ......... 3165-.3185" ....... 003-.005" 

Valve Guides:-New type. Press in block so up:per 
end 31/32" below valve seat and finish-ream to size. 

Valve Springs:-Intake and exhaust springs inter-
changeable. Spring Pressure Length 
Valve Closed·······-··········-··-··· 47-52 lbs-··-··-·····1%" 
Valve Open ............................ 114-124 lbs ............. l 5/16" 
NOTE-Serrated washer installed on top of spring. 

Valve Lifters:-Mushroom type. Remove from below 
with camshaft out. Service by reaming (work 
thr01;gh valve guide) and installing oversize lifter. 
Furmshed .001", .002", .005" oversize. 
NOTE-Chilled-iron or Steel valve lifters furnished 
for service. Ref er to Packard Shop Note& for Y alve 
Lifter Note for proper type to use with 1938 Camshafts. 

VALVE TIMING 
Tappet Clearance:-.007" Intake, .010" Exh. (hot). 

NOTE-Remove right front fender plate for adj. 
to valves. • 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 1 • BTDC. Close 39• ALDC. 
Exhaust Valves-Open 45° BLDC. Close 5• ATDC 
To Check Timing-Set tappet clearance #1 exhaust 
valve at .015". This valve should close with piston 
5° or .0103" past top dead center when 5° point on 
flywheel (midpoint between second and third grad- . 
uations after top dead center mark '#1 UP DC.') 
lines up with pointer on housing in inspection hole 
in left front face of flywheel housing below starter. 
Permissable variation 3 graduations either side of 
mark. Reset tapnet clearance at .010" warm. 

LUBRICATION 
LUBRICATION:-Gear type pump (right of engine) 

S- Pac/card Shop Notu for Oil Pump lrutallation and 

SIX, MODELS 1600 ( 1938), 1700 ( 1939} 1938-39 PACKARD 641 

Oil Pump Dritle Gear Type for use with 1938 Cam&haftll, 
Crankcase Capacity-6 qts. (1938), 5 qts. ('39) refill. 

Normal Oil Pressure:-35 lbs. at 30 M.P.H. (warm oilJ. 
Oil Pressure Regulator:-Mounted on pump cover. 

Not adjustable. Replace spring if pressure less than 
5 to 8 lbs. at 2". 

COOLING 
COOLING SYSTEM: Capacity-15 qts. ('38), 15.2 ('39). 

Water Pump:-Packless type with ball-bearing shaft. 
See Water Pump Section for complete data, 

Thermostat: Sylphon inside top radiator tank (part 
of shutter thermostat assembly). Assembly changed 
during 1938, first type 165° used on early '38 cars, 
150° type on later '38 & '39 cars. 
HEATER NOTE-Cylinder head thermostat avail
able for cars with water heater. Use only on cars 
with 150° shutter assembly. Remove thermostat in 
summer. • 
Setting (with Cover Mark '165')-Starts to open 
150°. Fully open 160-165°, Sylphon marked 13680. 
Setting (with Cover Mark '150')-Starts to open 135". 
Fully open 150°. Sylphon marked 14480. 
Setting (Heater-Cy!. head outlet type)-M~rked 
162° on strap. Starts to open 160-165°. Fully open 185° 
Adjustment-Pull back on shutter pullrod to close 
shutters, tighten nut on rod to remove all slack, 
then tighten 1 turn additional for pre-load. 

CLUTCH 
CLUTCH:-Long Model 9½ CF-CS. Semi-centrifugal, 

single plate, dry disc type. 
See Clutch Section for complete data. 
Facings-Woven (US Asbestos 733 (1938), 1133G 
('39). 2 required. I. D. 6". O. D. 9½". Thickness .125". 
Adjustment-Adjust nut on pedal rod (at clutch 
fork) for l½-2" pedal free movement. -
See Packard Shop Notes for 1941 design clutch linkage 
which may be inatalled on these car& to correct wear. 

Removal :-Remove Transmission (see Transmission 
Removal following). Disconnect and remove pedal 
rod, clutch throw-out bearing. Remove clutch cover 
capscrews, remove clutch from below. 

TRANSMISSION 
TRANSMISSION: Own Make. (1938)-Helical gear type 

with synchronizer for second and high speeds. 
(1939)-New type with constant-mesh, helical, ball
bearing mounted low speed gear (sliding spur gear 
for reverse). Synchro-mesh (second and high). 
See Transmission Section for complete data. 

Transmission Control:-Own Remote Control type. 
See Transmis&ion Section for complete data. 

Removal :-Disconnect shifter rods, speedometer 
cable, ground strap at transmission case. Discon
nect drive shaft at front universal and block shaft 
up against floorpan. Support rear end of engine, 
unbolt cross-member from frame {on cars with 
Econo-Drive remove cross-member at rear with sta
bilizer, disconnect wires at solenoid). Disconnect 
hand brake cable at equalizer, remove flywheel 
housing lower cover, clutch throwout retracting 
spring. Take out transmission-to-bell housing 
mounting screws and remove assembly. 

OVERDRIVE 
OVERDRIVE (ECONO-DRIVE) 1939: Warner Model 

AS9-R6 overdrive unit with electrical control. 
See Transmission Section for ·complete data. 

►Overdrive Change-New Reverse Switch added on 
later cars {should be installed on early cars) : See 
W ar11er R6 Overdrive Control in Transmission Section. 

Overdrive Solenoid-Delco-Remy Model 1569. 
Throttle Switch-R-B-M. Adjust for .046" clearance 
between switch plunger and accelerator pedal tap
pet screw with throttle valve wide open (see that 
pedal has sufficient over-travel to close switch). 
Control Relay-R-B-M Model 4780. No fuse used. 

UNIVERSALS 
UNIVERSAL JOINT:-Mechanics. Model 2C (Std.), 3C 

(With Econo-Drive). Needle bearing type. 2 used. 
See Unitlersals Section for complete data. 
CAUTION-Do not loosen universal flange nut on 
first '39 cars (nut controls overdrive rear bearing 
pre-load). On later '39 cars (with 'M' stamped on 
flange), bearing pre-load controlled by spring 
washer and nut should be kept tight. 

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

type with Hotchkiss drive. 
See Rear Axle Section for complete data, 
Ratio-4.54-1 Std., 4.7-1 with Econo-Drive trans'm. 
Optl. ratios 4.36-1, 4.54-1, 4.7-1. 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Endplay-.002-.005" ('38), .004"-.007" 
('39). 

SHOCK ABSORBERS 
•Delco.Model 1966-A, B ('38 front), D ('39 right frt.>, 

C ('39 left frt.), 1751-L, M ('38 rear), z ('39 right 
rear), M ('39 left rear). Hydraulic, double acting 
type. 

Fifth Shock Absorber (Stabilizer) :-Houdaille Model 
NFT. Double acting, hydraulic, adjustable type. 

FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fleX' type 

See Front Swpension Section for complete data. 
NOTE-Frame height must be set first. 
Frame Height-With car on level floor, distance 
from floor to top of frame side ran at front wheel 
center-line 183/4" (load car until figure correct). 
Kingpin Inclination-1 •54, crosswise. 
Camber-½• (±) ½ 0 ('38), ½ 0 plus 3/4°, minus o• 
('39). Adj. 
Caster-I½• plus or minus ½". Shim adjustment. 
Toe In-1/32-1/16" at hub height. Adjust both tie 
rods equally (must be equal after adjustment). 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330) 

Worm-and-Roller type with center steering. Refer 
to Gemmer Model 330 article. 
See Steering Gear Section for complete data. 

BRAKES 
BRAKES :-Service. Bendix h:ydraulic, duo-servo, single 

anchor type with eccentric adjustment. Hand lever 
applies rear service brakes. 
See Brake Section for complete data. 
Drums-Centrifuse. Diameter-11 ". 
Lining-Marshall #2201 (all shoes). Width 13/4". 
Thickness 3/16". Length 12" per shoe. 
Clearance-.010" at heel and toe of each shoe. 

Hand Brake:-See Service Brakes (above). 
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b44 PACKARD 1938-39. '120' EIGHT, MODELS 160 I, I A, 2 ( 1938) 
'120' EIGHT, MODELS 170 I, I A, 2 ( 1939) Electrical-Engine 

CONTINUED FROM PRECEDING PAGE 
Performance Data 

Torque R.P.M. Volts Amperes 
0 ft. lbs.·-··-·······-···5300 .. - .. - ........ .5.5 ..... __ .. __ .. 65 
2.75 " -··-··---···1630_ ... - ..... _ ... 5.0._ .. __ .. _ ... 200 
5.5 ·-·-···-·····- 970 •••• ·-····--·- 4.5.·-··-··--···300 
8.7 -·-·····-··-··· 600 ..... -····--···4.0 ..... __ .... _ ... 400 

12.0 " ·······-··-······· 300 •••• ·-···········3·5·····-····--···500 
16.5 ·············-··· Lock. .••••...• ·-·····3·0···········-·····640 
25.0 ·············-··· Lock. ................. 4.0 .................. 880 

Removal:-Starter flange mounted on left front face 
of flywheel houslng. To remove, take out flange 
mountlng screws. 

Starting Switch:-Model SS-4001. Magnetic type. 
Mounted on starter and controlled by pushbutton 
on Instrument panel. 
For complete data, refer to Electrical Equipment l(,dex. 

STARTER 
1939 MODELS 

Auto-Lite Model MAW-4018. Armature MAW-2006. 
Drive-Outboard Barrel Type Bendix No. A-1718. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engine--125 RPM., 175 amperes, 5.1 volts. 

Performance Data 
Torque R.P.M. Volts Amperes 

0 ft. lbs ................... 4900 .................. 5.5 ............. _ ... 65 
2.75 " .................. 1480 .................. 5.0 .................. 200 
8.50 " .................. 400 .................. 4.0 .................. 400 

11.5 " ···········-··· Lock. ................. 3.0 .................. 505 
Removal & Starting Switch: Same as "1938 Models" 

GENERATOR 
Auto-Lite Model GCJ-4807A-2 Std., GCJ-4810A-2 
with Tachometer Drive. Third brush control type 
with external vibratlng Voltage regulation. Venti
lated by fan on drive pulley. 
Armature-GCJ-2006 (GCJ-4807A-2), GCJ-2092 
(GCJ-4810A-2). 
Maximum Charging Rate-30.5 amperes (cold), 25.5 
(hot), 8.0 volts. To check generator output, connect 
ammeter ln charglng line at regulator 'B' rermlnal, 
ground 'F' termlnal to ellmlnate regulator action. 
Operate generator charglng battery (do not run on 

• open-circuit). 
Charging Rate Adjustment-Third brush set for 
maximum output (1 comm. bar min., 1 comm. bar 
plus 1 mica strip max. from nearest or Insulated 
maln brush) and setting should not be exceede.d. 
Amperes Volts R.P.M. Amperes Volts R.P.M. 

0 ············6·4 ·····-····· 800 0.-••••••••• 6.4 ·····-····· 840 
8 ............ 6.85 .... ·-·····1025 8 ...... ·-···6.9 -····-···1100 

16 ••·••••••••• 7 .25 •••••••••••• 1330 16 ...... ·-··· 7.4 ·-·········1520 
24 •.•.•• , ••••• 7.7 ·-·········1900 24 .... ·-·····7·9 ·······-···2460 
30 ············8.0 ............ 3200 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-53 ozs. max. (new brushes). 
Field Current---1.9-2.1 amperes at 6.0 volts. 
Motoring Current---4.0-4.4 amperes at 6.0 volts. 

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

Belt Adjustment:-Swlng generator out until 25 lb. 
reading secured on scale hooked to clamp bolt lug 
parallel to clamp link or until belt deflection mid
way between generatpr and pump pulley is ½" with 
thumb pressure. 

REGULATOR 
Auto-Lite Model VRD-4005A (first 5650 1938), Model 
VRD-4001B (late '38 & all 1939), Consists of cutout 
relay and voltage regulator in case. 
For complete data, re/er to Electrical Equipment Ind-. 
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Cutout Relay 
Cuts In-6.4-7.0 volts Cold, 710 RPM (Gen.). 
Cuts Out---.5-3.0 amperes discharge. 
Contact Gap-.015" Minimum. 
Air Gap-.034-.038" (contacts open). Measure at 
hinge end of core. 

. Voltage Regulator 
Setting-7.3-7.6 volts at 70°F. 
To Check (without breaking seal)-Connect am
meter in charging line at regulator 'B' terminal, 
voltmeter between 'B' and 'GD' terminals. Operate 
generator at speed equivalent to 30 MPH. charging 
battery until voltage is steady. Voltmeter reading 
should be between limits of 7.21-7.83 volts. 
To Adjust (with cover removed)-Change regulator 
armature spring tension by bending lower spring 
hanger slightly. See Electrical Equipment Section. 
Contact Gap-.010-.020" (armature agalnst stop 
pin). 
Air Gap-.0595-.0625" with contacts just opening. 

LIGHTING 
LIGHTING:-Headlamps. Hall Flex-beam type with 

pre-focused bulbs. Asymetrical passing beam (low
er beam left hand headlamp, upper beam right hand 
headlamp) controlled by beam selector switch. 
Headlamp Adjustment--With tires properly inflat
ed, car loaded to rated capacity, 25' from screen, 
aim left hand headlamp so hot spot centered on 
lamp vertical center-line with upper edge at hori
zontal lamp center-line. Aim right hand head
lamp for same height but with left edge of hot spot 
at lamp vertical center-line (entire hot spot to 
right of center-line). 
Beam Indicator-In upper edge of speedometer 
dial. Lighted when upper beams (Country Driving) 
lighted. Switches 
Lighting-D-R #1994504 ('38), #1994507 ('39). 
Foot Selector-D-R #1997001 ('38), #1997002 ('39). 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:--On lighting switch, pro

tects lighting circuits. Remains closed with 25 am
peres but opens in 2 minutes with 38 amperes. Not 
adjustable. 

FUSES:-Dome, Stop Light & Accessories-Two 20 
ampere. On back of lighting switch. 
Instrument & Tail Light---20 ampere. In connector 
in switch lead near lighting switch. 
Clock-2 ampere (Borg), 1 ampere (Western). 

HORNS: Sparton Model l-E-30 (1938), H-32 (1939). Vi
brator type, Air tone, Twin horns operated by relay. 
Air Gap-.032-.035" (low note-long hornJ, .026-
.030" (high note-short horn). 
Horn Current---22-25 amperes <total). 

Horn Relay: R. B. M. Model 790 ('38), Model 4760 ('39). 
ENGINE 

ENGINE SPECIFICATIONS:-8 cylinder, 'L' head. 
Bore--3¼". Stroke-41/4". 
Displacement-282;04 cu. ins. Rated HP.-33.8. • 
Developed Horsepower-120 HP. (Std. 6.41-1 hd) at 
3800 R.P.M. 

Compression Ratio & Pressure: See Tune-Up data. 
Vacuum Reading-Steady 18-21" idling at 6 M.P.H. 
SPP Packard Shop Notes for Cylinder Head data. 

PISTONS:-Nelson Bohnalite, aluminum alloy, auto
thermic, strut type, tin plated, cam ground. 
Weight---16'1/a ozs. (stripped), 22¾ ozs. (with rings 
and pin) and equal within 4 grams. Length-3'1/a". 
Removal-Pistons and rods removed from above. 
Clearance-.0015" Skirt (1938), .0005-.001" ('39). 
See Fitting New Pistons. 

Original Bore & Pistons Sizes, Replacement Pistons:
See Packard Shop Note& for complete data. 

Fitting New Pistons:-Insert .0015" feeler½,, wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons:-Slot toward valves. 
PISTON RINGS:-2 compression (Perfect Circle #70), 

one oil control (#X90-85) per piston, ~bove pin. 
Ring Width End Gap Side Clearance 

Comp. #1 ......... 123-.1240" ..... 007-.017" ..... 0025-.003" 
Comp. #2 ......... 123-.1240" ..... 007-.0l 7" ..... 0025-.003" 
Oil Contr .......... 186-.1865" ..... 007-.015" ..... 0015-.002" 
NOTE-Install #1 and #3 ring with gap away from 
valves, #2 compression ring gap toward valves. 

Replacement Rings:-Furnished standard and .005", 
.cil0", .020", .030", and .040" oversize. 

PISTON PIN:-Diameter-'1/a". Length-2 51/64". 
Pin floats in piston and rod, held by locking rings. 
Furnished std. and .003", .006" oversize. 
Pin Fit in Piston-Finger push f1t with piston 
heated to 160°F. 
Pin Fit in Rod Bushing-Finger push fit at 70•F. 

CONNECTING ROD: Lgth. 7 11/16". Wt. ('38) 31.6 ozs., 
('39) 33. 
1939 CHANGE-After Engine No. B-303053, bear
ings are .010" thicker and rod hole .020" larger di
ameter. Rods with large hole marked '330613' on 
web at lower end. Use only thicker bearing shells 
(marked by inked star) in these rods. 
Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Notes /or complete data. 
Crankpin Journal Diameter-2.094". 
Lower Bearing-Interchangeable steel-backed, bab
bitt-lined type. Bearings furnshed std. and .001", 
.002", .003", .015" undersize. NOTE-.010" thicker 
bearing shells (marked by inked star) should be 
used on rods marked '330613' on web at lower end. 
Clearance-.0005-.0015". Sideplay-:--.004- .010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. Tighten bolt nuts 
to 715-725 in. lbs. See Packard Shop Notes for 'Palnut' 
installation data. • 

Installing Rods:-Oil squirt hole to camshaft. 
CRANKSHAFT:-5 bearing, integral counterweights 

with rubber friction disc vibration dampener. 
Journal Diameters-2.7465" all bearings. 
Bearing Type-Interchangeable babbitt-lined' steel 
shell type. Bearings furnished standard and .001" 
and .002" undersize. Clearance-.001-.003". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper half can be 'rotated' in place). Do 
not file caps. Tighten bolt nuts to 980-1020 in. lbs. 

End Thrust:--Taken by #3 bearing. 
Endplay-.003-.008". 

CAMSHAFT:-5 bearing. Non-adjustable chain drive. 
IMPORTANT NOTE-2 types of camshafts used: 
1938-Cast Alloy Iron on engines with letter "A" 
following engine number. Use only cast alloy oil 
pump drive gear with this camshaft. 
1938-Forged Steel on engines with letter "B" fol
lowing engine number. Use only chilled iron valve 
lifters (DO NOT USE STEEL LIFTERS). Oil pump 
drive gear must be of same material as shaft. 
Bearing Type-Steel-backed, babbitt-lined. 
Clearance--.001-.003". 

End Thrust:-Taken by thrust plate in back of cam
shaft sprocket. Endplay-.002-.004". 

Timing Chain: Morse 1866 RX ('38) 3682-R ('39) 
Width 1¼". Pitch .375". Length 21¾" or 58 links. 

Camshaft Setting :-Install chain and sprockets to
gether with '0' marks on sprockets adjacent and in 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

line with a straightedge across shaft centers with 
#1 piston on top dead center. 
See Packard Shop Notes /or Radiator & Fender (uni,) 
removal /or work on front end of engine. 

VALVES:- Head Diameter Stem Diameter Length 
Intake ........ 1 17 /32".··-·············· .. 34025" ............... _ ... 53/s" 
Exhaust ...... 1 13/32" .. ·····-····· .. ·····34025" .................... 5%" 

Seat Angle Lift Stem Clearance 
Intake .................... 30° ......... 317-.319" ....... 001-.003" 
Exhaust ................ 45•···-····3165-.3185" ....... 003-.005" 

Valve Guides:-New type. Press in block so that upper 
end 31/32" below valve seat and finish-ream to size. 

Valve Springs:-Intake and exhaust springs inter-
changeable. Spring Pressure Length 
Valve Closed ·················-······· 47-52 lbs ...... - ..... 1 5/8" 
Valve Open ............................ 114-124 lbs ............. l 5/16" 
NOTE-Serrated washer on top of each spring. 

Valve Lifters:-Mushroom type. Remove from below 
with camshaft out. Service by reaming (work 
through valve guide) and installing oversize lifter. 
Furnished .001", .002", .005" oversize. 
NOTE-Chilled-iron or Steel valve lifters furnished 
for service. Ref er to Packard Shop Notes for Valve 
Lifter Note I or proper type to use with 1938 Camshafts. 

VALVE TIMING 
Tappet Clearance:-.007" Intake, .010" Exh. (hot). 

NOTE-Remove right front render apron for ac
cess to valves. 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 1° BTDC. Close 39° ALDC. 
Exhaust Valves-Open 45° BLDC. Close 5° ATDC. 
To Check Timing-Set tappet clearance #1 exhaust 
valve at .015". This valve should close with piston 
5° or .0103" past top dead center when 5° pomt on 
flywheel (midpoint between second and third grad
uations after top dead center mark '#1 UP DC.') 
lines up with pointer on housing in inspection hole 
in left front face of flywheel housing below st.arter. 
Permissible variation 3 graduations either side of 
mark. Reset tappet clearance at .010" warm. 

LUBRICATION 
LUBRICATION:-Pressure system with gear type oil 

pump mounted on right side of engine. 
See Packard Shop Note& for Oil Pump irutallation. 

Normal Oil Pressure:-35 lbs. at 30 M.P.H. (warm oil). 
Oil Pressure Regulator:-Mounted on pump cover. 

Not adjustable. Replace spring if pressure less than 
5 to 8 lbs. at 2". 

Crankcase Capacity:-6 quarts (refill). 

COOLING 
COOLING SYSTEM: Capacity-16 qts. ('38), 15 qts. ('39). 

Water Pump:-Packless type with ball-bearing shat, 
See Water Pump Section /or complete data. 
Removal-With water drained and fan belt re
moved, disconnect pump hose, remove pump mount
ing capscrews, and lift pump assembly off. 

Thermostat: Sylphon inside top radiator tank (part 
of shutter thermostat assembly). Assembly changed 
during 1938, first type 165° used on early '38 cars, 
150° type on later '38 and 1939 cars. 
HEATER NOTE-Cylinder head thermostat avail
able for cars with water heater. Use only on cars 
with 150• shutter assembly. Remove thermostat in 
summer. 

'120' EIGHT, MODELS 1701, IA, 2 (1939) 
'120' EIGHT, MODELS 1601, ,A, 2 (1938) 1938-39 PACKARD 645 

Setting (with Cover Mark '165')--Starts to open 
150•. Fully open 160-165°. Sylphon marked 13680. 
Setting (with Cover Mark '150')-Starts to open 135•. 
Fully open 150°. Sylphon marked 14480. 
Setting (Heater-Cyl. head outlet type)-Marked 
162• on strap. Starts to open 160-165". Fully open 185• 
Adjustmen~At room temperature with thermostat 
sylphon closed, pull back on shutter pullrod to close 
shutters, tighten nut on rod to remove all slack, 
then tighten 1 turn additional for pre-load. 

CLUTCH 
CLUTCH:-Long Model 10 CF-CL Semi-centrifugal, 

single plate, dry disc type. 
See Clutch Section /or complete data. 
Facings-Woven (US Asbestos 11330), 2 required. 
Inside Diam. 6". Outside Diam. 10". Thickness .125". 
Adjustment-Adjust nut on pedal rod (at clutch 
fork) for 1½-1¾" pedal free movement. 
Su Packard Shop Not~ for 1941 design clutch linkage 
u,hich may be installed on these car• to correcl wear. 

Removal (1938): Remove transmission (see Trans. 
Removal following). With clutch pedal depressed, 
insert wedge (ST-879) between each throwout 
finger and cover (assembly can only be removed 
when in partially released position). Remove clutch 
shifter bearing, pedal rod and cover capscrews (re
move assembly from below). 

Removal (1939): Remove transmission (see Trans. 
Removal following). Remove clutch throwout bear
ing, pedal rod, and mounting screws in clutch cover 
flange, remove clutch from below. 

TRANSMISSION 
TRANSMISSION: Own Make, (1938)-Helical gear type 

with synchronizer for second and high speeds. 
(1939)-New type with constant-mesh, helical, ball
bearing mounted low speed gear (sliding spur gear 
for reverse). Synchro-mesh (second and high). 
See Tram mission Section for complete data. 

Transmission Control:-Own remote control type. 
See Transmission Section for complete data. 

Removal :-Disconnect shifter rods, speedometer 
cable, ground strap at transmission case. Disconnect 
drive shaft at front universal and block shaft up 
against floorpan. Support rear end of engine, unbolt 
cross-member from frame (on cars with Econo
Drive remove cross-member at rear with stabilizer, 
disconnect wires at solenoid). Disconnect hand 
brake cable at equalizer, remove flywheel housing 
lower cover, clutch throwout retracting spring. Take 
out transmission-to-bell housing mounting screws 
and remove assembly. 

OVERDRIVE 
OVERDRIVE (ECONO-DRIVE) 1939: Warner Model 

AS9-R6 overdrive unit with electrical control. 
See Transmission Section /or complete data. 

►Overdrive Change-New Reverse Switch added on 
later cars (should be installed on early cars) : See 
Warner R6 Overdrive Control in Transmission Section. 
Overdrive Solenoid-Delco-Remy No. 1569. 
Throttle Switch-R-B-M. Adjust for .046" clearance 
between switch plunger and accelerator pedal tap
pet screw with throttle valve wide open (see that 
pedal has sufficient over-travel to close switch). 
Control Relay-R-B-M. Model 4780. No fuse used. 

UNIVERSALS 
UNIVERSAL JOINTS: (1938)Detroit. Series 5150. Cross 

type with roller bearings. (1939)-M~chanics Model 
3C. Needle bearing type. Two used. 

1938 NOTE-Drive Shaft Intermediate Bearing 
#1602 is self-aligning type. 
See Universal, Section for complete data. 

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

type with Hotchkiss drive. 
See Rear Axle Section for complete data. 
Ratios (1938)-4.36-1 (1601), 4.7-1 (1601A, 2), 4.09-1, 
4.54-1 optional. • 
Ratios (1939)-4.36·-1 Std., 4.54-1 with Overdrive, 
Long wheelbase-4.7-1 Std. 4.9-1 with Overdrive. 
Optional ratios-4.36-1, 4.54-1, 5.22-1. 
Backlash-.003-.005". Screw adjustment. 

Removal:-=-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. 
Endplay-(1938) .002-.005". ('39) .004-.007". 

SHOCK ABSORBERS 
SHOCK ABSORBERS: (1938)-Houdaille Model OBBDI 

(frt.), OBBCP (rear); (1939)-Delco Model 1966-D 
(right frt.), 1966-C (left frt.), 1751-Z (right rear), 
1751-M (left rear). Double acting, hydraulic types. 

Fifth Shock Absorber (Stabilizer) :-Houdaille Model 
NFT. Doubl'e acting, hydraulic, adjustable type. 

FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fleX' type 

See Front Suspension Section for complete data, 
NOTE-Frame Height must be set first before 
checking Caster and Camber. 
Frame Height-With car on level floor, distance 
from floor to top of frame side rail at front wheel 
center-line 19¼" (load car for correct figure). 
Kingpin Inclination-1 °54' crosswise. 
Camber-½• (±) ½ 0 ('38), ½ 0 plus ¾0

, minus 0° 
('39). Adj. 
Caster-1½ 0 (±) ½ 0 ('38), 1½ 0 ('39-1701), 0° ('39-
1702), ± ½ 0

• 

Toe In (1938)-1/32-1/16". (193,9)-0" (plus 1/16", 
minus 0") at hub height. Adjust tie rods equally 
(lengths must be equal after adjustment). 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330) 

Worm-and-Roller type with center steering. Refer 
to Gemmer Model 330 article. 
See Steering Gear Section I or complete data. 

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

anchor type with eccentric adjustment. Hand 'lever 
applies rear service brakea. 
See Brake Section for complete data. 
Drums-Centrifuse. Diameter-12". 
Lining ('38)-Primary (Raybestos #451). Secondary 
(U.S. Asbestos No. 589-F). Width 1¾" (1601), 2¼" 
(1601A, 2). Thickness 3/16". Length 13" per shoe. 
Lining ('39)-Marshall #2201 (1701), US Asb. #714 
-primary, #589-secondary (1701A,2). Width 1¾" 
(1701), 2¼" (1701A,2), Thickness 3/16". Length 13" 
Clearance-.010" at heel and toe of each shoe. 

Hand Brake:-See Service Brakes (above). 
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lgnition-Carburetion-Electrical 

NOTE-Vibration dampener marked #1 UP D.C. at 
#1 TDC point with 15-1° graduations each side. 
To Set Timing-Loosen thumbnut, set Fuel Compen
sator at 'O'. With #1 piston on compression, turn 
engine over until it reaches firing position (see table 
above), stop when correct line on vibration damper 
at front of engine lines up with pointer. Loosen 
advance arm clamp bolt, rotate distributor until 
contacts begin to open, tighten clamp bolt, see that 
rotor is opposite #1 segment in distributor cap. 
NOTE-If neon timing light used, idle engine below 
500 R.P.M. 
Fuel Compensator Setting-Provides manual ad
justment at distributor for octane rating of fuel 
used. After ignition set as above, road test car to 
give a slight 'ping' pulling heavy load. Adjusted.by 
loosening thumbnut and advancing or retarding 
pointer on scale. Adjustment permits 10• advance 

. or retard_ from center '0' position. 

CARBURETOR 
CARBURETION:-Carbnretor-Stromberg Model EE-

23. 1¼" dual downdraft type with integral auto
matic choke and fast idle. Marked 10-28. 
For complete data, re/er to Carburetor Index. 
Idle Adjustment-With engine warm, choke valve 
wide open engine idling at hot or slow idling speed 
set throttle stopscrew so that engine idles: at 350 
R.P.M. or 7 M.P.H. Turn inner idling adjusting 

. screw in until engine begins to lag or miss, then 
turn screw out until engine begins to roll finally 
turn screw in slowly until engine fires smoothly. 
Repeat with outer idling adjusting screw. Readjust 
throttle stopscrew for correct idling speed. 
Accelerating Pump Setting-Adjusted by changing 
position of pump link rod in throttle valve lever 
Inner Hole (Min. stroke)-Summer temperatures: 
Outer Hole (Max. stroke)-Winter temperatures 

Fast Idle & Automatic Choke :-Integral type. • 
For complete data, refer to Carburetion Equip. Index. 

CARB. EQUIPMENT 
Air Cleaner: AC #1528584 oil bath type. 

NOTE-#1528066 oil vent cleaner {in oil filler cap). 
• Fuel Pump:-AC. TypeF #1523196. Combination fuel

and-vacuum pump. 
·For complete data, re/er to Carburetion Equip. lnde.,:. 

• • Gasoline Gauge: Auto-Lite (Motometer design) 
Electric NG-8673-D (dash unit), 8647-T {tank). 
For complete data, re/er to Carburetion Equip. Index. 

. BATTERY 
BATTERY:'--Prest-0-Lite, Hi-Level, Type HR4-21. 6 

volt, ?1 plate, 150 AH. capacity {20 hr. rate). 
Startmg C3:pacity-175 amperes for 20 minutes. 
Zero Capacity-300 amperes for 6.3 minutes 
Grounded Terminal-Positive ( +) terminal. 
Grounded to left rear leg of frame 'X' member. 
Motor ground on rear motor support. 
Dime~sions-Length 13", Width 7". Height 9¼"'. 
Location-Under front seat on left side. 

STARTER 
Auto-Lite Model MAX-4014. Armature MAW-.2090. 
Drive-Outboard Barrel Type Bendix Model A-,1729. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 07.S. (new brushes). 
Oranldnr Engine-125 RPM .. 160 amperes, 5.2 volts. 
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Performance Data 
Torque R.P.M. Volts Amperes 

o ft. lbs ... ·-······5300 Min .. _ .•.•... 5.5.·--·-···-·- 65 
2.75 " ···-··--·1630 ... - ... -- ... 5.0 .• --·······200 
5.5 " ·········-· 970 .• ·-·····--····.4.5----···300 
8. 7 " ·········-· 600 ..... -··-······.4.0 ..................• .400 

12'.0 " ···-····-· 300.·--··-·······3·5--- •••••• - •• - ••• 500 
16.5 " .......... Lock .. ·-·······-······3.0 ... - .... _ ...... _.640 
25.0 " .......... Lock .4.0 ........ ·--··-···880 

Removal:-Starter sleeve mounted in left front 
face of flywheel housing. To remove, take out 
pilot mounting screw in flywheel housing. 

Starting Switch: Auto-Lite SS-4001. Magnetic type, 
on starter controlled by switch on instrument panel. 
For complete data, re/er to Electrical Equipment Index. 

Auto-Lite SS-4001 Specifications 
Closes with terminal voltage of 4 volts or less and 
will remain closed until voltage drops to .75-2.0 
volts. Current draw 3 amperes at 6.0 volts. 

GENERATOR 
Auto:.Lite Model GC0-4803A. Armature GC0-2006F. 
Two brush (shunt) type with external current and 
voltage regulat'n. Ventilated by fa.non drive pulley. 
Maximum Charging Rat~28 amperes (cold), 8.0 
volt, 1850 R.P.M., and above, with load or discharged 
battery (Current Regulator Setting). Actual charg
ing rate controlled by Voltage Regulator and de
pendent on battery condition. 
Charging Rate Adjustment-No adjustment on gen
erator. See Regulator Section below for Voltage and 
Current Regulator settings. 

Cold Performance Data B.ot 
Amps. Volts R.P.M. Amps. Volts R.P.M. 

o .. ·-·······6.4. .. _ .. _ ... 825 o ....... _ ... 6.4. .. _....... soo 
4..·-··-·--6.6...-··-·- 940 4. .. _ ....... 6.6 .. ·-··-···1025 
8 .. ·-··-···6.85._ ...... 1050 8 .. ·-··-···6.85 .......... 1160 

12. ........... 7 .1 .. ·-·······1175 lL ... ·-··· 7.L- .. - .. 1310 
16 ... _···-··· 7 .3 .. ·-·······1300 16 .. ·-···-·· 7 .3 ... ____ .1475 
20 .. ·-··-··· 7 .55 .......... 1450 20 .. ·-··-··· 7 .55·-·-···1660 
24.·-··-··· 7 .8 .. ·-··-···1610 24..·-····-· 7 .8·-··-···1880 
28 .. ·-··-···8.0 ....... _ ... 1850 28 ... _ ....... 8.0...·-···-·2200 

Rotation-Counter-clockwise at. commutator end. 
Brush Spring Tension-:S3 ozs. max. (new brushes). 
Field Current-1.47-1.63 amperes at 6.0 volts. 
Motoring Current-3.94-4.36 amperes at 6.0 volts. 

Removal:-Generato1 pivot mounted at left front of 
engine. To remove, take out clamp and pivot bolts. 

Belt Adjustment:-With mounting bolts loose, swing 
generator away from engine until reading on scale 
attached to clamp bolt is 40 lbs., .>r belt deflection 
{thumb pressure) midway between fan and gen
erator pulleys ls ½-¾". 

REGULATOR 
Auto-Lite Model VRB-4008-C. Voltage-Current 
Type. Consists of Cutout Relay, vibrating Voltage 
Regulator and vibrating Current Regulator in case 
on dash. • 
NOTE-Regulator cover is sealed. Serviced ori ex
change basis if seals not broken. Cover must be re
moved to make adjustments. 
For complete data, refer to Electrical Equipmenr Index. 

Cutout Relay 
Cuts In-6.4-7.0 voh,s Cold. 
Cuts· Out-.5 ampere Min., 3.0 amperes Max. Cold. 
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Contact Gap-.015" minimum. . 
Air Gap--.034" Min., .038" Max. with contacts open. 
Measure at hinge end of core. 

Voltage Regulator 
Setting-7.5-7.8 volts at 70°F (Before Serial No. 
8R-000001), 7.3-7.6 volts at 70°F (After 8R-000001). 
See Electrical Equipment Section for complete set
tings and changes. 
To Check-Connect ammeter in charging line at 'B' 
terminal on regulator (use short heavy leads). Con
nect voltmeter between 'B' and 'GD' terminals. 
Operate generator, charging fully charged battery, 
at speed equivalent to 30 M.P.H. car speed until 

• voltage is constant. Voltage should then be within 
limits of 7.4-7.8 volts (units before 8R-000001), 7.21-
7.83 volts (after #8R-000001). See Setting above. 
To Adjust-Change regulator armature spring ten
sion by bending lower spring hanger. See Electrical 
Equipment Section for complete instructions. 
Contact Gap--.010" Min., .020" Max. with armature 
against stop pin. 
Air Gap--.0595-.0625" with contacts just opening. 

Current Regulator 
Setting-27-29 amperes (marked '28' on cover). 
To Check-Connect ammeter and voltmeter as di
rected for Voltage Regulator test. Operate genera
tor at 30 M.P.H. car speed, add load (use bank of 
headlamp bulbs or turn on car lights and discharge 
battery) so that generator will charge at peak rate 
and bring Current Regulator into action. Charging 
current should not exceed 28 amperes. If more than 
slight excess is noted, Regulator is defective. 
To Adjust-Change regulator armature spring ten
sion by bending lower spring hanger. See Electrical 
Equipment Section for complete instructions. 
Contact Gap & Air Gap-Same as for· Voltage 
Regulator. 

LIGHTING 
LIGHTING:-Headlamps-Hall, Flex beam, pre-fo

cused type.with special non-interchangeable lenses 
marked 'Left' and 'Right.' 'Passing' beam {upper 
beam right hand headlamp, lower beam left hand 
headlamp). Foot control switch gives 'Country Driv
ing' beam with lighting switch in second (City) po
sition, and 'Passing' beam with lighting switch in 
third (Country Driving) position. 
Headlamp Adjustment-With car fully loaded, tires 
properly inflated, on level floor 25' from screen, and 
upper beams lighted (switch in 'Country Driving' 
position), aim left headlamp so that hot spot is cen
tered on vertical lamp-center-line with top cut-ofl 
at lamp center height horizontal line. Aim right 
headlamp for same height but with left edge of hot 
spot at vertical lamp-center-line (entire hot spot to 
right of this line). Right headlamp may be tui;ned 
slightly more toward right if this setting provides a 
passing beam which is too blinding. Adjust by 
loosening nut on mounting bracket under lamp. 
Headlamp Beam Indicator-Separate beam indica
tor for each beam position 0-Park, 2'--City, 3-
Drive, 4-Pass), located on instrument panel. 

Switches 
Lighting-Delco-Remy Model 1994505. 
Foot Selector-Delco-Remy Model 1997001. 
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~50 PACKARD 1939 SUPER EIGHT, MODELS 1703, 3A, 5 T une-Up-lgnition 

MODEL-IDENTIFICATION 
SEltIAL NUMBER:-On front of dash (Use Engine No.). 
ENGINE NUMBER:-First number B-500001. Stamped 

on boss on upper left hand side of cylinder block. 

TUNE-UP 
COMPRESSION :.-Ratio-6.45-:1 Std., ff.85-1 Optl. ;EIC~ 

6.20-1 Optl. LC. NOTE-Heads marked 242511 (6.45-
1), 335618 (6.85-1), 338960 (6.20-1). 
Pressur&-110 n~s. (Std. 6.45-1 Hd.), 118 lbs. (Optl. 
6.85-1 Hd.) at 125 RPM. cranking speed. 

VACUUM READING: Steady 18-19" idling at 6 MPH. 
FIRING ORDER: 1-6-2-5-8-3-7-4. See diagram. 
SPARK PLUGS: AC No. 104 or Champion Y-4. 10 mm. 

Gaps-.028". Limits .026-.030". 
NOTE-If colder plug required use AC No. 103S or 
Champion early Y-4. Do not tighten these small 
plugs excessively. Tightening tension 50 in. lbs. 

IGNITION: See Coil, Condenser, and Distributor. 
Breaker Gap-=-.015". Limit .017" maximum. 
Cam Angle-27° Closed with .017" Breaker gap. 
Automatic Advance--10½ 0 max. at 1600 RPM(distr) 
Vacuum Advance-5½ 0 (dlstr.) with 16" vacuum. 

IGNITION TIMING See Ignition Timing. 
Std. Setting 7-8½ 0 BTDC. Vibration dampener mark 
(correct degree mark ahead of #lUP.DC) aligned 
with pointer at front of engine. See Ignition Timing 
/or Settings on engines with optional heads. 

CARBURETION: See Carburetor & Carb. Equipment. 
Idle Setting-Set idle adjusting screws midway be
tween 'miss' and 'roll' points. Idle speed 6 MPH. 
Float Level-Fuel level %" below edge of bowl. 
Accelerating PomP-Inner Hole (Summer), outer 
(Winter). 

Fuel Pump Pressure: 4 lbs. maximum. 

MANIFOLD HEAT CONTROL:-Thermostatic coil type. 
See that manifold valve operates freely (valve must 
not stick or bind). Do not oil control. 

VALVES: See Valve Timing. 
Tappet Clearance-.006" Intake, .008" Exh., hot. 

STARTING: See Battery, Starter, Generator, Regulator. 

IGNITION 
Ignition Switch:-Mitchellock Model 24-B, No. 8060. 

Ignition Lock-Briggs & Stratton. Mitchell #6760. 
COIL: Auto-Lite Model .No. CE-4633. Service Coil (less 

switch & cable) CE-3224LS. On cylinder head. 
Ignition Current-½ ampere idling, 2½ stopped. 

CONDENSER: Auto-Lite Part No. IG-2671G. 
Capacity-.20-.25 microfarad .. 

DISTRIBUTOR: Auto-Lite Model IGT-4006-A. Single 
breaker, 8 lobe cam, full automatic advance type 
with Vacuum Spark Control and Fuel Compensator. 
Breaker Plate Identification-Maximum vacuum 
advance limited by slot and marked by number 
(#5½) on plate. 
Breaker Gap-,015". Limit .017" Max. 
Cam Angle or Dwell-27° clsd., 18° open (.017" gap). 
Breaker Ann Spring Tension-18-20 ozs. 
Rotation-Clockwise viewed from the top. 
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Automatic Advance 
Distributor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ···········-···-···· 300 • 0 •••• ·--··········... 500 

2½ ..... -··········-··· 500 5 ..... - .... - ... ·-··· 1000 
5 ··········-····-- 700 10·-··-······---··· 1400 
'7½ - .. ···-···-··-·-·1100 15 .... ---·· 2200 

10½ ·················-··1600 21...-........ -··-··· 3200 
Vacuum Spark Control-Integral type. Mounted on 
distributor cup and linked to breaker plate. Pro
vides additional advance at all speeds above idling 
except when engine accelerated or operated with 
wide open throttle when spark retarded by return 
spring. 

Vacuum Advance 
Dlstr.Degrees Eng.Degrees Vacuum ("of HO). 

Start ·····-··-········-··-··· 0 •••• ·-·····················--··· 7" 
2 ······-···················· 4 ........................ ·-········· 10¼" 
4 ----·-· .. 8 .. -----···- 13½" 
5½ ··------11·------ 16" 
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Fuel Compensator-Manual adjustment at distrib
utor providing 10• advance or retard from center 
'0' position. See Ignition Timing for setting. 

Distributor Removal::--Mounted on cylinder head. To 
remove, disconnect vacuum line, take out hold
down screw in advance s '.'m. 

IGNITION TIMING 
IGNITION TIMING:-Standard setting (for 76 Octane 

fuel) as follows. See Fuel Compensator Setting . 
Flywheel Degrees Piston Position 

. Std. 6.45-1 Head .. _7-8½· BTDC ..... 0230".".0338" BTDO 
Optl. HC. 6.85-1 ...... 5-6½ 0 B'FDC ..... 0117-.0199" BTDC 
Optl. LC. 6.20-1 ...... 8-9½ • BTDC ..... 0299-.0421" BTDO 
NOTE-Vibration dampener marked #1 UP D.C. at 
#1 TDC. point with 15 - 1° graduations each side. 
Timing-Loosen thumbnut, set Fuel Compensator 
pointer at '0', tighten thumbnut. With #1 piston 
on compress!on, turn engine over unti!..J?lston 
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CONTINUED FROM PRECEDING PAGE 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps -·········-··-·----·32-32 ..... ___ ... 2330 
Headlamps (Export) -··-··--··-···32-21. ___ 1104 
Parking, Fender _____ 1¥.z ·-·-··--· 55 
Instr., Clock, Reading.... • .•. 1½ -···-····-··· 55 
Beam & Heater Indicators ... ----· • 1 -···-··-·- 51 
Stop & Tail ______ 21-3 ·····--··-···1158 
Stop (Trunk Rack Equip.) .... ·-··· 15 ___ 87 
Tail (Trunk Rack Equip.)_......... 3 ___ 63 
License Plate, Courtesy ___ 3 ___ 63 
Dome ·······-··-··------- 6 ___ 81 
Fog Light ·····-······-····---- 32 --··----·1321 
Spotlight ·-··················---- 32 ·-·-·-·······1323 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:-On lighting switch, pro~ 

tects lighting circuits. Remains closed with 25 am
peres but opens 1n 2 minutes with 38 amperes. Not 
adjustable. 

FUSES:-Dome, Stop Light & Accessories-Two 20 
ampere. On back of lighting switch. 
Instrument & Tail Light-20 ampere. In connector 
in switch lead near lighting switch. 
Clock-2 ampere (Borg), 1 ampere (Western). 

BORNS :-Sparton Model B-32. Vibrator type, AJr tone, 
Twin horna operated by relay. 
Air GaP-.032-.035" (low note-long horn), .026-
. 030" (High note-short horn). 
Hom Current-22-25 amperes (total). 

Hom Rela7:-R-B-M Model 4760. NOTE-Relay not 
adjustable (cover welded on). 
Closing Voltage--3.5-4.5 volts . 

ENGINE 
ENGINE SPECIFICATIONS:--8 cylinder, 'L' head. 

Bore--3 3/16". Stroke-5". 
Displacement-320 cu. ins. Rated BP.-32.5. 
Developed Borsepower-130 HP. (Std. Hd.), 135 HP. 
(Opt!. HC. Hd.) at 3200 R.P.M. 
Compression Ratio-6.45-1 Standard, 6.85-1 Optl. 
H.C., 6.20-1 Opt!. L.C. 
Compression Pressure-110 lbs. (Std. 6.45-1 hd.), 
118 lbs. (Opt!. 6.85-1 hd.) at 125 R.P.M. 
Vacuum Reading-Steady 18-19" idling at 6 MPH. 
See Packard Shop Note. /or Cylinder Head data and 
Block Remor,al irutructioru. 

PISTONS:-Nelson Bohnallte, aluminum alloy, auto
thermic, strut type, tin plated, cam ground. 
Weight-17¾ ozs. (stripped), 24 ozs. (with rings 
and pin) and equal within 4 grams. Length-4¼". 
Removal-Pistons from above, rods from below. 
Clearance-.0005-.001:' skirt. See Fitting Pistons. 

Original Bore & Pistons Sizes, Replacement Pistons: 
-See Packard Shop Note. /or complete data. 

Fitting New Pistons:-Insert .0015" feeler ½" wide 
between piston and cylinder wall on side opposite 
slot. Pull to withdraw feeler must be 12-14 lbs. 

Installing Pistons:-Slot toward valves. 
PISTON RINGS:-#1 compression (plain), #2 com

pression (#70 Perfect Circle), #3 oil (P-C #85), 
#4 oil (P.C. #X-90) rings per piston, all above pin. 
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Ring Width End Gap Side Clearance 
Comp. #1 & 2 .... :123-.1240" ..... 007-.017" ... _ ........ 003" 
Comp. #3 ·····-····123-.1240" ..... 007-.015" ... _ .. _ .. _ .003" 
Oil Contr ....... ·-····186-.1865" _ ... 007-.015".····--··· .0015" 

Replacement Rings:-Standard and .003", .005", .010", 
.015", .020", .025", .030", .035" & .045" oversize. 

PISTON PIN:-Diameter-'1/a". Length-2 47/64". Pin 
floats in piston and rod, held by locking rings. 
Pin FU in Piston-Finger push flt with piston 
heated to 160° F. 
Pin Fit in Rod Bushing-Finger push fit at 70° F. 

Replacement Pins :-Std. and .003", .006" oversize. 
CONNECTING ROD:-Length 10'1/a". Weight 40-40.125 

ozs. (with bearings). 
Crankpin Journal Diameter-2.1875". 
Lower Bearing-Copper lead alloy, interchangeable 
type. Furnished .001", .002", .003", .015" underslze. 
Clearance-.0007-.00125". Sideplay-.005-.008". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or bearing caps. Tighten 
rod bolt nuts to 550-570 in. lbs. 

Installing Rods:-Oil hole toward camshaft. 
CRANKSBAFT:-9 bearing, 8 bolted counterweights 

with rubber friction disc vibration dampener. 
Journal Diameters-2.625". 
Bearings-Removable steel-backed, babbitt-lined, 
shlmless type. Bearing shells doweled in block and 
cap. Dowel in cap ls flanged (seats between bear
ing and cap) and hollow (for bearing lubrication). 
Clearance-.001-.002". 

Bearing Adjustment:-None (no shims). Replace 
bearings (requires removal of crankshaft). 

End Thrust:-Taken by #7 bearing. Endplay.003-.005". 
CAMSBAFT:--8 bearing. Non-adjustable chain drive. 

Bearing Type-Steel-backed, babbitt-lined. 
Clearance-.0015-.0035". 

End Thrust:-Taken by thrust plate assembled in 
• back of camshaft sprocket. Endplay-.003-.006". 
Timing Chain:-Morse No. 3682-KX. Width 1½". 

Pitch .375". Length 26¼" or 70 links. 
Camshaft Setting:-Install chain and sprockets to

gether with marks adjacent and in line with a 
straightedge across the shaft centers. 
See Packard Shop Note. /or Radiator & Fender (unit) 
remor,al /or work on /ronl of encine. 

VALVES:- Bead Diameter Stem Diameter Length 
Intake ___ 1 21/32" 341)5".··--···7 13/32" 
Exhaust ···---1 15/S2" .3405".--.7 13/32" 

Seat Angle Lift Stem Clearance 
Intake _____ 45•--.358"--.0025-.004" 
Exhaust ___ 45• ___ .358"---004-.006" 

Valve Guides:-New type. Press guides in block so 
top ls 1 1/32" below valve seat and finish-ream. 

Valve Rocker Arms:-Consist of pivoted arms mounted 
on bracket on crankcase which transmit motion 
from cam to valve pushrod (valve lifter). 
Removal-Take out screws in bracket on right side 
of crankcase, withdraw bracket assembly. 

Valve Lifters (Tappets) :-Removable from above 
with valve springs removed. Operate in individual 
guides held in place by bottom face of cylinder 
block (remove block to remoTe KU!dea). 
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Electrical-Engine-Mechanical 

Valve Springs: Spring Pressure Spring Length 
Valve Closed ................ 68-78 lbs-··········-···3 1/16" 
Valve Open ···--··-····-·154_1641bs_ .. _ .. _ ....... 2 45/64" 
NOTE-Serrated washer on top of each spring. 

VALVE TIMING 
Tappet Clearance:-.006" Int., .008" Exh. (warm). 

NOTE-Remove right front fender plate for adj. 
Valve Timing.:-See Camshaft Setting (above). 

Intake Valves-Open 26° BTDC. Close 69° ALDC. 
Exhaust Valves-Open 61° BLDC. Close 34° ATDC. 
To Check Timing-Set tappet clearance #1 exhaust 
valve at .005" (or .010", then insert .005" feeler). 
Turn engine over until pointer over damper (at 
front of engine) lines up with a point 1 1/16" (plus 
or minus 11/32") past '1-UPDC' mark (feeler should 
withdraw with finger pull). Valve closes 34° or 
.5176" ATDC. Reset tappet clearance at .008" warm. 

LUBRICATION 
LUBRICATION:-Gear type oil pump in crankcase. 

Normal Oil Pressure:-55-60 lbs. max., 5 lbs. min. 
idling (SAE #20 oil, engine w~rm or 150° F.). 

Oil Pressure Regulator:-Located under plug on left 
side of crankcase. To adjust, remove acorn nut, turn 
slotted screw. 
Relief Valves-Non-adjustable relief valve located 
in regulator housing opens at 17 lbs. back-pressure 
in filter and cooler to by-pass oil to manifold. By
pass valve in oil filter opens at 7-8 lbs. 

Crankcase Capacity:-7½ quarts. 

COOLING 
COOLING SYSTEM:-Water Capacity-22 quarts. 

Water Pump:-New ball-bearing, packless type. 
See Water Pump Section for complete data. 

Therinostat:-In top radiator tank. Operates shutters. 
Setting-Starts to open 135° F. Fully open 150° F. 
NOTE-Install 162° cylinder head thermostat for 
use with heaters. Remove in summer. 
Adjustment-Pull back on the shutter pullrod to 
close shutters, tighten nut to remove all slack in 
rod, then tighten one tum additional for pre-load. 

CLUTCH 
CLUTCB:-Long Model llCFS-CI. Semi-centrifugal, 

single plate, dry disc type (riveted assembly). 
See Clutch Section /or complete data. 
Facings-Woven (US Asbestos #11330), 2 required. 
Inside Diam. 6½". Outside Diam.11". Thickness .125". 
Adjustment-Adjust nut on pedal rod (at clutch 
fork) for 1 ½-2" pedal free movement. 

Removal:-Remove transmission (see Transmission 
Removal below), remove flywheel bell housing by 
taking out 4 screws and removing nuts on 4 studs. 
Remove mounting screws in clutch cover flange 

TRANSMISSION 
TRANSMISSION:-Own Make. New type with con

stant-mesh, helical, ball-bearing mounted low
speed gear (sliding gear for reverse). Synchro-mesh 
(second and high). 
See Trarumiuion Section /or complete data. 

Transmission Control :-;-Own remote control type. 
See Trarumi&1ion Section /or complete data. 

Removal:-Dlsconnect shifter rods, speedometer 
cable, ground strap at transmission case. Discon
nect drive shaft at front universal joint and block 
shaft up against floorpan. Support rear end of en-
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654 PACKARD 1938-39 TWELVE, 1607, 8 (1938); 1707, 8 (1939) 

MODEL IDENTIFICATION 
SERIAL NUMBER:-On front of dash (use Engine No.). 
ENGINE NUMBER: On block left side below distributor. 

First number A-600001 ('38), B-600001 ('39). 

TUNE-UP 
COMPRESSION: Ratio-6.4-1 Std. '38. 6.3-1 Std. '39. 

High Compression 7.0-1 and Low Compression 6.0-1 
-heads optional. Carry 'HC' or 'LC' marks on head. 
Pressure-HO lbs. (Std.), 119 (HC) at 125 RPM. 

VACUUM READING:-Steady 18-20" at 8 MPH. 
FIRING ORDER: 1R-6L-5R-2L-3R-4L-6R-1L-2R-5L-4R 

-3L with cylinder banks right (R) and left (L) as 
viewed from driver's seat and #1 cylinder nearest 
radiator. Spark plugs not connected in this order 
on distributor cap (see diagram). 

SPARK PLUGS: AC No. 104 or Champion Y-4. 10 mm. 
Gaps-.028". Limits .026-.030". • 
NOTE-If colder plug required use AC No. 103S or 
Champion Early Y -4. Do not tighten these small 
plugs excessively. Tightening tension 50 in. lbs. 

IGNITION: See Coil, Condenser, and Distributor. 
Breaker Gap-.020''. Cam Angle-40° Closed. 
Synchronization-Set movable contacts to open 
33½ 0 after stationary contacts. 
Automatic Advance-10° max. at 1400 RPM (for 
IG0-4001A Distr., 8° max. at 1200 RPM (IG0-4002A). 

IGNITION TIMING: See Ignition Timing. 
Std. Setting-6-8° BTDC (for standard cyl. head), 
4-6° BTDC (for HC hd.). Vibration dampener !):lark 
(correct graduation ahead of #lR-UDC) aligned 
with pointer at front of engine. Movable contacts 
should open 33½ 0 after this point. 

CARBURETION: See Carburetor & Carb. Equipment. 
Idle Setting-Set idle adjust_ing screws midway be
tween "miss" and "roll" points. Idle speed 8 MPH. 
Float Level-Fuel level 9/16" below edge of bowl. 

Fuel Pump Pressure: 4½ lbs. maximum. 
VALVES: See Valve Timing. 

Tappet Clearance None in service, hydraul. take-up. 
STARTING: See Battery, Starter, Generator, Regulator. 

IGNITION 
Ignition Switch:-Mltchellock Model 24-B, No. 7648. 

Ignition Lock-Briggs & Stratton. Mitchell #6760. 
COIL: Auto-Lite Model CE-1203. Two Coil Unit. Service 

Coil (less switch & cable) CE-3186FS. Mounted at 
front of the engine. . 
Ignition Current-½ ampere idling, 2½ amperes 
stopped for each coll . 

CONDENSER: Auto-Lite No. IG-2671-E, IG-2671-A (one 
of each used). Capacity-.20-.25 microfarad. 

DISTRIBUTOR: Auto-Lite Model IG0-4002A (Std. hd.), 
IG0-4001A (HC head). Double breaker, 6 lobe cam, 
full automatic advance type. 
Firing Interval-Movable contacts open 33½• after 
fixed set (firing interval 33½-26½-33½ distributor 
degrees caused by 67° included angle between banks. 
Breaker GaP-.020". Limits .018-.022". 
Cam Angle or Dwell-40° closed, 20• for each set of 
contacts (operate independently). 
Breaker Arm Spring Tension-16-20 ozs. 
Rotation-Counter-clockwise viewed from the top. 
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Automatic Advance--IGO-4002A 
Dlstrtbutor Engine 

Degrees R.P.M. Degrees R.P.M. 
Start ____ 300 o ______ 600 

2 ---- 525 _____ 1050 
4 -----· 750 8 ______________ 1500 
6 ____ .;. 975 12 ______ 1950 
8 --·-·--·-···1200 16 ... --··-·-······2400 

Automatic Advanc&-IGO-4001A 
Start ---···- 300 0---···-·---··· 600 

2 ..... ·--- 515 4 1030 
4 ----- 730 s. ________________ 1460 
6 _____ 950 12 1900 
8 ____ ...,,175 16, ____ ....,350 

10 ______ 1400 20, ____ ..... 800 

Removal:-Dlstrlbutor mounted between cylinder 
banks at front of engine. To remove, take off dis
tributor cap and cable conduit amiembly, take out 
screws in mounting bracket. • 
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T une-Up-lgnition 

IGNITION TIMING 
IGNITION TIMING:-Settings for all engines as fol

lows: 
Flywheel Degrees Piston Positi.on 

Std. & LC hds ________ 6-8° BTDC ..... 0145-.0255" BTDC 
High Comp. hd---···4-6° BTDC ..... 0063-.0145" BTDC 
NOTE-Vibration dampener at front of engine 
marked '#lR-UDC' (top dead center #1 piston, 
right hand bank), '#6L-UDC' (top dead center #6 
piston, left hand bank), with fifteen 1 • gradua
tions before each of these marks. 
Timing (Stationary Contacts)-With #lR piston 
(front cylinder, right bank) on compression, turn 
engine over until piston reaches firing position (see 
table above), stop when correct graduation on vi
bration dampener at front of engine lines up with 
pointer on chain case cover. Loosen clampscrew on 
mounting bracket, rotate distributor until station
ary contacts (mounted directly on breaker plate) 
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lgnition-Carburetion-Electrical 

begin to open, tighten clampscrew. Then synchro
nize movable contacts. 
Synchronization of Movable Contacts (On Engine) 
-Tum engine over exactly 67° to firing position of 
piston #6L (rear piston, left bank), stop when cor
rect graduation on vibration dampener lines up 
with pointer. Loosen lockscrews on movable sub
plate (on which second set of contacts mounted), 

• shift plate until contacts begin to open, tighten 
lockscrews. 
Synchronization (Other Methods)-Set movable 
contacts to open exactly 33½" after fixed set. Firing 
intervals are irregular 33½-26½-33½ distributor 
degrees. 

CARBURETOR 
OARBURETION:-Carbnretor-Stromberg Model EE-3. 

1 ½"' Duplex or double barrel type. 
For complete data, re/er lo Carburetor Index. 
Idle Adjustment-With engine warmed up so that 
Automatic Choke and Fast Idle inoperative, set 
throttle lever stopscrew so that engine idles at 6 
MPH., turn idle adjusting screw for each barrel (in 
succession) out until engine begins to roll, then 
turn screw in slowly until engine fires smoothly. 
Final setting should be approximately 1-1¼ turns 

• of screw out from inner seated position. Readjust 
throttle stopscrew for correct idle speed. 

• Accelerating PumP-TwO holes provided in throttle 
lever for pump link engagement as follows: 
Outer Hole (Max.)-Normal weather and fuel 
Inner Hole (Min.)-Hot weather, high-test fuel. 

Fast ldle:-Integral (built-in carburetor). 
For complete data~ refer to Carburetion Equip. Index. 
Setting-With choke valve closed, turn fast idle ad
justing screw in until it contacts fast idle cam lug, 
then turn screw in additional 6¾ turns. . 

Automatic Choke:-Stromberg Model C (separate 
unit). 
For complete data, re/er to Carburetion Equip. Index. 
Setting-Pointer should line up with punchmark 
on thermostatic coll case (16 notches rich from •o• 
mark). NOTE-Setting may be varied 4 graduations 
either way for best performance. 

CARB. EQUIPMENT 
Air Cleaner:-AC #1528519 oil-wetted type Std. 
Fuel Pump:-AC Type I #1521778 combination fuel

and-vacuum pump. Diaphragm type. 
For complete data, refer to Carburetion Equip. Indez. 

Gasoline Gauge:-Motometer (Auto-Lite) Electric. 
Dash Unit: N0-8673D (1938), NG-9045D (for 1939). 
Tank Unit: NG-8648T (1938 and 1939). 
Fot complete data, re/er to Carburetion Equip; lndes. 

BATTERY 
Prest-O-Llte ID-Level Type Model HR4-ZL 8 volt, 
21 plate, 150 A.H. capacity (20 hr. rate). 
Starting Capacity-175 amperes for 20 minutes. 
Zero Capacity-300 amperes for 8.3 minutes. 
Grounded Terminal-Positive ( +) grounded to 
frame 'X' member. Engine Ground-Strap connec
tor at right hand rear engine mounting. 
Dimensions-Length 13". Width 7"'. Height 9¼'•. 
Location-Under left front seat. 

Export Battery-Willard Type SR-5-153. 6 volt, 19 
plate, 153 A.H. capacity (20 hr. rate>. 

•,pm Sl'I' uo n,01,311.11 p 1t1iHl.lJmfp11 .10/ i,pp.m 
uo113as f/3JDJ:J OJ n/8H 0 (.,DI/£I 1 Ol .,{ eq P{llOqs) 
1ua1:>UJnstI( 1aAt1~ aa.1J 1t1pad .1a.AauaqM paisnf 
-p-a eq isnm i1un .1a1AOd mnn:>'BA-:iu,nuisnfpv 1upad 

·.,z.gr SSaWf:>JttL ·.,&I ·cro •.,z. ·cr1 ·pa.IJnba.1 & 
'C"'ICQd £06£ Aa O:>AH) passa.1dmo:>-ssa1pu:1I-s2tq:>u.i1 

•u,up a,a,dW03 .10/ U0?13ilS f/3JDJ:J aas 
·uon-e.1ado .1aMOd mnn:>'BA :iqpuas: qiJM acIAi 

~P Lip 'ai-e1d a1l3tIJS 0'1::>-aoZ11apow 2uO'J-:eo.Lil'IO 
H::>ln1::> 

·u,up e1a1dwo3 .10/ uo11;,as rnoaUDJJil3i!W aas 
• (6861 .IOJ) tv06-H '(8861 .IOJ) tz.98-H s.taq 

-mnN (.1aiamo10:w> an'l-oinv :a2ntio e.1niw:admaJ, 
·p-eo1-a.1d .101 1-euompp-e u.1ni auo uaiql3Jl uaq:i 

'po.1 tIJ }(:>'BIS rrti aAoma.1 oi inu uaiql3n 's.1annqs 
eso1:> oi po.1rrnd .1annqs uo }(:>-eq und •paso1:> uoqd1as 
i-eisow.1aqi qiJM a.1ni-e.1admai moo.1 iv--iuawisnfpv 

·.gz.t pa}(.reW: ·.gz.t-OLI uado .!rrnJ •.091 iu uado 
Ol si.1-eis (azaa.1J-1iu-e iuau-em.1ad qlJM asn .1ai-eaq 
.IOJ) iuisoW.Iaqi I'BJ:>ads--atON • .ost padureis .1aAoo 
•(p'BOI OU) oOSI uado Aill\!I • ..!I .S&t si.1-ei~2umas 
·s.1annqs sai-e.1ado ·Jiu-ei .1oi-e1p-e.1 dQl u1-: i'Blsom.rnllJ. 

'lJO A{qwasSB dwnd pu-e U'BJ UH 'siroq l3Ul 
-iunow dmnd aAowa.1 'asoq dmnd t:>auuoos1p 'paAow 
-a.1 si1aq U'BJ Pll'B patr('B.IP .1ai-e& qnM.-1uAoma'H 

·v1vp a1a1dwoa .w/ UO!P"S dwnJ .1a1D d1 aas 
·si1aq aaA UJM.l .!q uaApp 'sl3tr[.1-eaq rr-eq 

ao paiunow 'acIAi l3tIJJI:>'Bd a1q-eisnfpy-:dwnd .1aJ1?.M 
·sµunb Ot--AJJ:>UdUQ ,rniu.M-:w:u.sxs ONl'IOO::> 

!>Nl1OO::> 
·si.1unb 01-:.&:i1auduo asua)fllu.10 

·.1a.Aoo dumd l3tr(Aoma.1 .!q pasodxa '.!poq dwnd u1 
acl4 papuo1 l3tr(.Idg-aAJ'BA 2uµaia:w .1aauans aAJUA 
·sq1 8-Z. iti suado .1aim u1 aAI'BA ss-ed-.!s: ·p1onuuw 
oi An:>a.IJp no sass-ed-.6:q pu-e .1a100:> puu .1ain1 UJ 
a.1nssa.1d-}(O'Bq ·sq1 LI i-e suado l3u1snoq .1oi-e1nl3a.1 UJ 
a.Af8A Ja1ia.1 a1q-eisnfp-e-UON-S0Al'BA Jarra'H a.1nssa.1d 

. ·&a.1:>s panors l3urumi .!q isnfpu puu 
inu wo:>-e aAoma-a ·.1aim t.1.oraq asu:>}(u-e.10 10 ap1s 
iql3p uo l3nf(I .1apun pa1-eoo'I-:.1oiu1n2a'H a.mssa.1d no 

·r..!I o09t .IO W.I'BM au1l3ua 'no O'lf.# :iIVS) l3UHPI 
·tIJm ·sq1 g '·xum ·sq1 09-99-: a.1nssa.1d no J'BULION 

·auJl3ua JO apJs iql3p uo paiunow .1oi-e1nl3a.1 a.1ni-e 
-.1admai pu-e .1aim no ·as-e:>}(u-e.10 ur paiunow dwnd 
no acIAi .1-eal3 qn& mais.&:s amssa.Id-=NOI.LVQI'HH!l'I 

NOll\fJlll&n1 
·J3uJuado }(Oaq:> oi papuawmooa.1 aAf'BA .Ia.Ao paiunow 
.IOl'B:>JPUJ I'B!P pu-e p-eaq .1apuna:> iql3p JO f'BAOW:a-a 
• (}(.I'BUI JO apJs .1aqi1a H9t/6 UOJl'BP'BA a1q1:1ss1w.1ad) 
·.1aAo:> as-e:> tr['Bq:> uo .1aitqod tll!M dn saun .1aua 
-dm-ep uo }(.I'Bm ,oan--at#, uaqM .1aiua:> p-eap doi 
uo UOlSJd qnM uado Ol SUJl3aq (}(U'BQ iql3f.I '.IapUJ 
-1.6::> iuo.1J) t# .IOJ aAI'8A a}('8lUI-2UJU1!.L Jiaaqo 0.1. 
·oa.r.v .ot aso10 ·oms: 098 uado-saA{'BA isnuqx3 

·oCI'IV o9v asoro 'OCLL l'8 uado-saA{l?A aJil?lUI 
·aAoq1:1 l3tIJnas u-eqsw:-eo aa~:2uJW!.L aA1uA 

0 (dn-a}('Bl :>Ji'BUIOin'lr) aUON :aau'B-.1130{:) iaddU.L 

!>NIWll EIA1\fA 
·uon1:1io.1 iuaA 

-a.Id Ol l3tIJ.Ids JO dOl uo .IaqS'BM pai-e.1.1as--atoN 
.. &8/6& r ............... SQI OSt-ovr .............. uado tlAI'BA 
H&&I L z ................. sq1 9z.-g9 ._ ............. paso10 aAl'BA 

qJ2ua'l .:fuµds a.mssa.td 2tq.1ds 
• (S8AIUA .3tIJttiasa.1 oi anp amssa.1d M.OI .IOJ .l:lu1i-esuad 
-mo:>) paqSJtunJ .1adaa}( m~s .1aql3rq 11Z&/t 11:11oad9 
·puaq 8AI'BA p.1-eMOl no:> lS.IJJ pao-eds-aso1:> pu1:1 tl/J6.op 
pua peiured qiJA\ sl3tIJ.Ids u-eisu1-:s2uµds aAJUA 

TWELVE, 1607, 8 (1938); 1707, 8 (1939) 1938-39 PACKARD 655 

Starting Capacity-180 amperes for 20 minutes. 
Zero Capacity-300 amperes for 6.6 minutes. Five 
second voltage 4.5 volts. 
Dimensioils-Length 13". Width 7 1/16"'. Height 
9 5/16". 

STARTER 
Owen-Dynef;o Model DN-1389. Armature No. 13409. 
Drive-Outboard Bendix Model RCD-lOFXTD. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-56-60 ozs. (new brushes). 
Cranking Engine-125 RPM., 130 amperes, 5.6 volts. 

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

0 ft. lbs 3000 ___ 6.Q ___ 50 
5.8 " -··-··---·-· 850 5.2 200 

11.4 " ---- 520· ____ 4.8 ___ .300 
17.0 " ·-········-·····- 34Q ____ 4.5 ___ .400 
23.0 ·~ ·····-·····-····- 220 ....... - ...••••. .4.2 .... ·-······-·500 
26.6 " ·····-··· .. ·-···- 140. ___ 4.0 ....... - ......... 600 
39.0 " ....... , .. ·-····· Lor.k 3.6 .. ·---.810 

Removal:-Sleeve mounted on right front face of fly
wheel housing. To remove, take out pilot mounting 
screw in housing. 

Starting Switch: Auto-Lite SS-4001. Magnetic trne. 
Mounted on starter, controlled by switch on instru-
ment panel. • 
For complete data, refer to Electrical Equipment Index. 

GENERATOR 
Auto-Lite Model GCE-4803A. Armature No. GBX-
2035F. Two brush, straight shunt type with vibrat
ing voltage and current regulation. Ventllat~ by 
fan on drive pulley. 

Maximum Charging Rate-30 amperes (cold) 8.0 
volts, 1400 RPM. and above (with discharged bat_. 
tery or load). Actual charging rate controlled by 
regulator and dependent on battery condition. 

Charging Rate Adjustment;-No adjustment at gen
erator. See Regulator data below. 

Performance Data 
Cold Hot 

Amperes Volts ~.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. ••• ·--···7·7 -···--···1385 
30 ·-·-·····8.0 -···--,1400 30 ... ·--···8.0 ____ ... 1580 

NOTE-30 amperes is Current Regulator setting. 
Rotaiion-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:-Special pivot mounting at left front of 
engine. To remove, take out pivot and clamp bolts. 

Belt Adjustnient:-Swing generator out until 70-80 
lb. reading secured on spring scale hooked to clamp 
bolt lug parallel to slot or until deflection midway 
between generator and water pump pulleys ls½-¾"' 
with thumb pressure. NOTE-Replace both drive 
belts togeth~r as a matched set. • . 
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REGULATOR 
Anto-Llte Model VRB-4008AP. Consists of Cutout 
Relay, vibrating Voltage Regulator and Current 
Regulator 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, 700 R.P.M. Cold. 
Cuts Out-.5-3.0 amperes discharge current. 
Contact GaP-.015"' Minimum. 
Air GaP-.034-.038" with contacts open, measured 
at hinge end of core. 

Voltage Regulator 
Settlng-7.3-7.6 volts at 70°F. (Regulator Serial No. 
8R-000001 Up). See Electrical Equipment Section for 
•etting• and change& on 1init1 before thia Serial Number. 
To Check (without breaking seals)-Connect am
meter in charging line at regulator 'B' terminal, 
voltmeter between 'B' and 'GD' terminals. Operate 
generator, charging fully charged battery, at speed 
equivalent to 30 M.P.H. until voltage is steady. Volt
age should be within limits of 7.21-7.83 volts. 
To adjust (with cover removed)-Change armature 
spring tension by bending lower spring hanger 
slightly. See Electrical Equipment Section for com
plete adjustment directions. 
Contact GaP-.010-.029" (armature against stop 
pin). 
Air GaP-.0595-.0625" with contacts just opening. 

Current Regumtor 
. Setting-29-31 amperes (marked '30' on cover). 
To Check (without breaking seals)-Connect test 
meters as for voltage test (above). Operate genera
tor at 30 M.P.H., add load (use bank of headlamp 
bulbs or turn on car lights and discharge battery) 
so that generator charges at peak rate and Current 
Regulator operates. Charging current should not 
exceed 30 amperes (if more than slight excess 
noted, regulator is defective). 
Adjustment, Contact Gap, Air Gap-Same as for 
Voltage Regulator (above). 

·LIGHTING 
LIGHTING:-Headlamps-Hall Flex-beam type with 

pre-focused bulbs. Asymetrical passing beam (lower 
beam left hand headlamp, upper beam right hand 
headlamp) controlled by Beam Selector Switch on 
toeboard. 
Headlamp Adjustment-With tires properly in
flated, car loaded to rated capacity, 25' from screen 
with upper beams lighted, aim left hand headlamp 
so that hot spot centered on lamp vertical center
'line and upper edge at horizontal line at lamp cen
ter height. Aim right hand headlamp for same 
height but with left edge of hot spot at lamp verti
cal center-line (entire hot spot to right of this line). 
Beam Indicators-Four used (1 & 2 in Water Tem
perature gauge dial, 3 & 4 in Oil Pressure gauge 
dial). Lighted when following lights in use: 
1. Park-Parking or Fender lights. 
2. City-Headlamp lower beam. 
3. Drive-Headlamp upper beam. 
4. Pass-Headlamp asymetrical passing beam. 

CONTINUED ON NEXT PAGE 
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Mechanical 

Removal:-Remove transmission {see Transmission 
Removal following), take out cover mounting screws 
{release pressure evenly), lift assembly out. Align 'O' 
marks on flywheel and cover when reassembling. 

TRANSMISSION 
TRANSMISSION:-Own Make. Helical gear type with 

synchronizer for second and high speeds. 
See Transmission Section for complete data. 

Transmission Control (1939) : Own Steering Col. Shift. 
See Transmission Section for complete data. 

Removal:-Remove ground cable, speedometer cable, 
propeller shaft, light switch, two stud nuts (case 
bracket to rubber support) at each side, hand brake 
cable at equalizer, left stabilizer link, clutch pedal 
pull-rod, and pedal spring. Support engine at rear. 
Remove right brace rod (rear only), lower cross
member, and bell housing nuts and capscrews. Jack 
up rear of engine, remove two bolts on each side 
(holding vertical support members to frame), re
move support members, pull transmission back. 

UNIVERSALS 
UNIVERSAL JOINTS:-Splcer Model 1351-lOX (front), 

1358-lSX (rear). Needle bearing type, 2·used. 
See Universals Section for complete data. 

REAR AXLE 
&EAR AXLE:-Own Make. 'Angle-Set', semi-floating, 

hypoid gear type with Hotchkiss drive. . 
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See Rear Axle Section for complete data. 
Ratio-4.41-1 (std.), 4.69-1, 4.06-1 (optl.). 
Backlash-.003-.005". Screw adjustment. 

Removal :-Remove wheel, hub, brake assembly, wheel 
bearing and axle shaft. Disconnect rear universal 
joint at flange, drop drive shaft, remove differential 
from housing by removing housing bolt nuts (be
low), and locknut on stud (at top). Remove carrier. 
Wheel Bearing Adjustment-Controlled by shims 
between outer race of inner bearing and shoulder 
in housing. Remove wheel, hub and brake assembly, 
wheel bearing and axle shaft. Add or remove shims 
adjust each wheel independently. 
Endplay-.003" (plus or minus .001") at each wheel. 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Delco Double Acting Types. Mod

els 1952-A (right front),, 1952-B (left front), 2006-0 
(right rear), 2006-H (le1t rear). 

FRONT SUSPENSION 
Front Sospension:-Packard Safe-T-fleX type with 

coil springs. 
See Front Srupension Section for complete data. 

NOTE-Frame Height must be set first before 
checking Caster and Camber. 
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Frame Height-With car on level floor, distance 
from floor to top of frame side rail at front wheel. 
center-line 20½" (load car for correct figure). 
Kingpin Inclination-I½" crosswise. 
Camber-I• plus or minus ¼ •. Adjustable. 
Caster-O• ( ½ • reverse max.). Shim adjustment. 
Toe In-1/32-¼". Adjust by turning tie rods equally 
(check for equal lengths after adjustment). 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 375) 

Worm-and-Roller type with·push-pull adjustments 
and center steering. See Gemmer Model 375 article. 
See Steering Gear Section for complete data. 

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

gle anchor type with Vacuum Power operation. 
Hand lever applies rear service brakes. 
See Brake Section for complete data. 
Drum-Centrifuse. Diameter-14". 
Lining-Primary (Raybestos No. 451). Secondary 
<U.S. Asbestos No. 589). Width 2¾". Thickness¼'". 
Length 15" per shoe. . 
Clearance-.010" at heel and toe of each shoe. 

Hand Brake:-See Service Brakes. 
Vacuum Power Unit:-Bendix internal valve type. 

See Brake Section for complete data. 
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660 PACKARD 1940 '-11 0' SIX, MODEL 1800 

CONTINUED FROM PRECEDING PAGE 

Bulb Specifications 
Position Candlepower Mazda No . 

Headlamps ·····························-····-····-······· Sealed Beam 
Front Tum Indic. & Fender .. ·-·····21-3 ... _, ... ___ .1153 
Instr., Speed'mtr., Clock ................ 1½--- 55 
Front Reading, Radio, Trunk ...... 1½ ·····-····-··· 55 
Glove Comp't., Rear Radio .......... - 1 ·-··-····-··· 51 
Beam, Heater & Defrost Indic..... 1 ···········-··· 51 
Dome and Rear Reading···········-··· 6 ·-············· 81 
Stop & Tall ........................................ 21-3 ................ 1158 
Rear License .................................... 3 ···········-··· 63 
Fog Light ·······················-····-··········· 32 ·-·············1321 
Spot Light ···············-··········-············· 32 •.••.•.••.•••.•• 1323 
Backing Light ·······-····-'-········-··-····· 15 ·-·--······· 87 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:-Delco-Remy. 0n lighting 

switch. Contacts remain closed with 30 amperes, 
open in 3 minutes with 42 amps. @ 70°F. Not adj. 

FUSES :-Dome, Stop Light and Accessories-Two 20 
ampere. Mounted on back of lighting switch. 
Instrument and Tail Light-20 ampere. In connec
tor in tall light lead near li~ht switch. 
Clock-2 ampere. In feed Wll'e. 
Radio-14 ampere. In feed wire. . 
Overdrive-30 ampere. In relay lead near starter. 
Windshield Wiper-14 ampere. On dynamic break
er to right of wiper motor. 

HORNS :-Sparton Model H-32. Vibrator type, Air tone, 
Twin horns operated by horn relay. 
Air Gap-.032-.035" (low note-long horn), .026-
. 030" (high note-short air column). 
Hom Current-22-25 amperes (total). 

Hom Relay:-R-B-M Model 4760. 
NOTE-Relay not adjustable (cover welded on). 
Closing Voltage-3.5-4.5 volts. 

ENGINE 
ENGINE SPECIFICATIONS:-6 cylinder, 'L' head type. 

Bore-3½". Stroke-4¼". • 
Displacement-245.3 cu. ins. Rated HP-29.4. 
Developed Horsepower-100 HP (Std. 6.39-1 head), 
103-105 HP (Optl. 6.71-1 head) at 3200 RPM. 
Compression Ratio and Pressure:-As follows: 
6.39-1 Std. cast-iron head-110 lbs. at 125 RPM. 
6.71-1 Optl. HC cast-iron hd.-118 lbs. at 125 RPM. 
Vacuum Reading-Steady 18-21" idling at 6 MPH. 
See Packard Shop Note. for Cylinder Head data. 

PISTONS:-Nelson Bohnallte, aluminum alloy, auto
thermic, strut type, tin plated, cam ground type. 
Welght-20¼ ozs. (stripped), 26½ (with rings & pin). 
Length-3'1/s". 
Removal-Pistons and rods removed from above. 
Clearance-.0005-.001". See Fitting Pistons. 

Original Bore & Piston Sizes, Replacement Pistons:
See Packard Shop Notes for complete data. 

Fitting New Pistons:-Insert .0015" feeler½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons :-Slot toward valves. 

PISTON RINGS :-2 coated compression (Perfect Circle 
#200, No. 1 upper inner edge beveled~. #70 No. 2), 
1 oil cont. (X90-85 expander type), au above pin. 
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Ring Width End Gap Side Clearance 
Comp. ( # 1) ... 0930-.0935" ..... 007-.01 7"···-····0025-.003" 
Comp. (#2) ... 1240-.1235" ..... 007.-0l 7" ......... 0025-.003" 
Oil Cont .......... 1860-.1865" ..... 007-.015" ... - .... 0015-.002" 

Replacement Rings :-Furnished standard size and 
. 005", .010", .020", .030", .040" oversize. 

PISTON PIN:-Diameter-3/a". Length-3 1/64". 
Pin floats in piston and rod, held by locking rings. 
Pins furnished Std. and .003", .006" oversize. 
Pin Fit in Piston-Finger push fit (piston at 160"). 
Pin Fit in Rod Bushing-Finger push fit at 70° F. 

CONNECTING ROD:-Length 711/16". Weight31.60 ozs. 
Upper Bearing (Piston Pin Bushing)-Spllt type. 
See Packard Shop Note. for complete data. 
Crankpin Journal Diameter-2.094" . 
Lower Bearing-Interchangeable steel-backed, bab
bitt-lined. Bearings furnished standard and .001", 
. 002", .003", .015" undersize. 
Clearance-.0005-.0015". Endplay-.004-.010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. See Packard Shop 
Notea for 'Palnui' installation data. 

Installing Rods :-Oil squirt hole toward camshaft. 
... 

CRANKSHAFT:-4 bearings, 6 integral counterweights 
and rubber friction disc vibration damper. 
Journal Diameters-2.7465". 
Bearings-Interchangeable steel-backed, babbitt
lined. Furnished std., .001", .002" undersize. 
Clearance-.001-.003". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper half can be 'rotated' 1n or out). 

End Thrust:-Taken by front (#1.) bearing. 
Endplay-.003-.008". 

CAMSHAFT:-4 bearing. Non-adjustable chain drive. 
Bearing Type-Steel-backed, babbitt-lined. 
Clearance-.001-.003". 

End Thrust:-Taken by thrust plate in back of cam-
shaft sprocket. Endplay-.002-.004". • 

Timing Chain:-Morse Type C-3682R (#1525) or 
Ramsey. Width 1¼". Pitch .375". Length 213/4" or 
58 links. Same !l-S 1939 . 

Camshaft Setting:-Install chain and sprockets to-. 
gether with '0' marks on sprockets adjacent and in 
line with a straightedge across the shaft centers. 
See Packard Shop Notes for Radiator & Fender (unit) 
removal /or work on front end of engine . 

VALVES:- Head Diameter Stem Diameter Length 
Intake ···-·······1 17 /32"···············-··34025" ... - ............. 5%" 
Exhaust .......... 1%" ·············-····34025" ...... - .......... 5%" 

Seat Angle Lift Stem Clearance 
Intake ···············-·30• ___ .318" ....... - ...... 001-.003" 
Exhaust ·····-····-· 45 • ·······-··-····3175" ···-········003-.005" 

Valve Guides:-Pressed in.block from above with up
per end 31/32" below valve seat. Exhaust guides 
counter-bored on upper inner diameter. 

Valve Springs:-Intake and exhaust springs inter-
changeable. Spring Pressure Length 
Valve Closed .............................. 47-52 lbs ............. 1%" 
Valve Open ···--····-··-··-·······-··114-124 lbs ... _ .. _.l 5/16" 
NOTE-Serrated washer installed on top of iprlng. 
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Electrical-Engine-Mechanical 

Valve Lifters:-New larger (diameter%") mushroom 
type. Remove from below with camshaft out. Serv
ice by reaming (work through valve guide using 
ST-5144-23/32") and installlng oversize lifters fur
nished .001", .002", .005" oversize. 
Diameter-.6235-.6240". Clearance-.0003-.0012". 
NOTE-1939 tool (ST-5101) cannot be used. 

VALVE TIMING 
Tappet Clearance:-.007" Int., .010" Exh. (hot & 

idling). NOTE-Self-locking tappet screw used. Re
move right front fender plate for access to valves. 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 1° BTDC. Close 39• ALDO. 
Exhaust Valves-Open 45° BLDC. Close 5° ATDC. 
To Check Timing-With .0125" tappet clearance #1 
intake valve should open with #1 piston 1 • or .0004" 
BTDC wben 1• point on flywheel (½ graduation 
before 'l UP DC' mark) lines up with pointer in in
spection hcile in flywheel housing below starter (left 
side). Permissible variation plus or minus 2 gradua
tions. Reset tappet cl. at .007" (hot & idling). 

LUBRICATION 
LUBRICATION:-Gear type pump on right of engine. 

See Packard Shop Notes /or Oil P1tmp installation. 
Normal Oil Pressure:-45 lbs. at 45 MPH. 
Oil Pressure Relief Valve:-Mounted on pump cover. 

Not adjustable. Spring pressure should be 14 lbs. 
plus or minus 2 ounces at 1 %". 

Crankcase Capacity:-5 quarts (refill). 

COOLING 
COOLING SYSTEM:-Capacity-17 quarts. 

Water Pump:-Packless type with ball-bearing shaft. 
See Water Pump Section /or complete data. 
Removal-Remove fan belt, disconnect pump hose, 
take out pump mounting screws, lift out pump. 

Thermostat:-~arrison. In cylinder head outlet. 
Starts to open at 145° F. 

CLUTCH 
CLUTCH:-Long Model 9½ CF-CS. Semi-centrifugal, 

single plate, dry disc type. 
NOTE-Borg & Beck Model 10A7 (marked #948) 
Single plate, dry disc type with 'Borgllte' driven 
member used after Engine No. 17621 to No. 28824. 
SPe· Clutch Section /or complete data. 
Facings (Long)-Spiral or chevron wound woven, 
US Asbestos No. 11330, 2 used. Inside Diam. 6". 
Outside Diam. 9½". Thickness .125". 

Adjustment:-Adjust nut on pedal rod (at clutch 
fork) for 1½-2" pedal free movement .. 
See Packard Shop Notes for 1941 design clutch linkage 
which may be installed on these cars to correct wear. 

Removal :-Remove transmission (see Transmission 
Removal following) and flywheel housing lower 
cover. Disconnect and remove pedal rod, clutch 
throw-out bearing. Remove clutch cover screws and 
remove assembly from below. 

TRANSMISSION 
TRANSMISSION:-Own Make. Constant-mesh, heli

cal, ball-bearing mounted low speed gear (sliding 
spur gear for reverse). Synchro-mesh (second and 
high). 
See Trana.minion Section /or complelfl da,,.. 
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Mechanical 

Transmission Control:-Own Remote Control type. 

See Trammission Section /or complete data. 

Removal:-Disconnect shifter rods, speedometer 
cable, hand brake cable at equalizer, engine ground 
strap, overdrive cable and solenoid wires (if used), 
front universal (block drive shaft up against floor 
pan) and rubber bearing at rear of overdrive. Sup
port rear of engine with jack and unbolt cross 
member (at frame ends and flywheel housing lower 
cover). Disconnect clutch retractor spring and fore 
and aft restraint rod. Take out 'transmission-to
flywheel housing mounting screws and remove as
sembly from car. 

OVERDRIVE 
Econo-Drive Transmission:-New Warner-Packard 

type (Warner model AS1-R9) overdrive unit with 
electrical control. Optional equipment on all cars. 
See Trammiuion Section /or complete data. 

Overdrive Solenoid-Delco Remy Model 1118005. 

Overdrive Indicator Light-In light switch knob. 
Lighted when overdrive ls ready to engage (light 
goes out when accelerator pedal released so that 
overdrive can engage). 

Throttle Switch-Cole-Hersee, Packard No. 347496. 
Adjust tappet screw on throttle lever to just contact 
switch plunger with carburetor throttle valve in 
wide open position. 

Lock-out Switch-Ark-less or Soreng-Manegold, 
Packard No. 354820 or 347641. 

Control Relay-Delco-Remy Model 1116801. 

Governor Switch-Bendix, Packard No. 347478 Std. 

See Warner (Packard) Ollerdrir,e Control article in 
Trammiuion Section /or Optional Swilcha. 
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UNIVERSALS 
UNIVERSAL JOINTS :-Mechanics. Model 2C (Std.), 3C 

(with Econo-Drive). Needle bearing type. 2 used. 
See Uniller•al• Seclion /or complete data. • 

CAUTION-Rear universal flange controls pinion 
bearing pre-load. See Packard Rear Axle article in 
Rear Axle Section for complete data. 

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

type with Hotchkiss drive. Cover welded. 
NOTE-Axle bearings not interchangeable with 
1700 cars. 
See Rear Axle Section /or complete data. 
Ratio-4.36-1 Std., 4.55-1 with Econo-Drive trans'm. 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
(endplay up to .050" can be adjusted at one wheel). 
Endplay-.004-.007". 

SHOCK ABSORBERS 
SHOCK ABSORBERS:- Front Rear 

Domestic ·······-·······Delco 2206-A,B ... - ... Monroe 347416 
Exp. & Spec ........... Delco 2206-A,B ........ Delco 1130-W 
Front shocks are parallel cylinder type. Rear shocks 
are direct acting (adjustable type Delco). 
NOTE-No Fifth Shock Absorber used. 
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FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fieX' type 

with coil springs. 
Su Fronl Swpemion Section /or complete data. 
NOTE-Frame height must be set first before 
checking Caster and Camber. 
Frame Height-With car on level floor, distance 
from floor to top of frame side rail at front wheel 
center-line 18%" (load car until figure correct). 
Kingpin Inclination-I "54' crosswise. 
Camber-Pos. ½• (plus 3/4°, minus 0°). Adjustable. 
Caster-Pos. 1 ½ • ± % •. Shim adjustment. 
Toe In-0" ( + 1/ 16", -0") at hub height. Tum both 
tie rods equally (must be equal after adjusting). 
Steering Geometry (Toe-out on Turns)-Inner 
wheel turned 23°. Outer wheel 20°. 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330) 

Worm-and-Roller type with center steering. Refer 
to Gemmer Model 330 article. 
See Steering Gear Section for complete data. 

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

anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section for complete daia. 
Drums-Centrifuse. Diameter-11". 
Lining-Moulded. Width 13/4". Thickness 3/16". 
Length per shoe 10%" (primary), 12" (secondary). 
Clearance-.015" at both ends or secondary shoe 
with primary shoe forced out against drum. 

Band Brake:-See Service Brakes (above). 

MISC. MECHANICAL 
WINDSHIELD WIPER:-Stewart-Warner Series 645. 

Electric type. 14 ampere fuse mounted on dynamic 
breaker (behind instrument panel to right of wiper 
motor). 
Su Mucellaneou• Section /or complete data. 
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lgnition-Carburetion-:-Electrical 

face of flywheel housing. below starter>. Loosen 
thumbnut, set Fuel Compensator pointer at 'O' (cen
ter graduation on ·scale), tighten thumbnut. With 
# 1 piston on compression, turn engine over until 
piston reaches firing position (see table above); stop 
when correct graduation on flywheel lines up with 
pointer. Loosen advance arm clamp bolt, rotate dis
tributor until contacts begin to open, tighten clamp 

. bolt, see. tha.t rotor opposite #1 segment in distrib
utor cap, check Fu~l Compensator setting. 

. Timing. (Neon Timing· Light)-White mark pro
vided on flywheel to indicate timing range (leading 
edge of mark 89 BTDC). Idle engine and adjust dis-
tributor as directed above, • 
Fuel Compensator Setting-Should be set for slight 
ping when accelerating with wide open throttle. To 
adjust, loosen thumbnut,rotate distributor counter
clockwise (if ping too severe), clockwise (if no ping 
noted), tighten thumbnut andreche~kperformance. 

. CARBURETOR 
CARBURETION:-Carburetor-Stromberg EE-lo,· No. 

• • A-18341 (code marked 10-33A on upper' main .body 
,. flange or float bowl cover. l" Duplex double barrel 

downdraft type. . 
For complete data, refer to Carburetor Index. 
Idle Adjustmen~With engine warm and running 
at slow idle speed (choke valve wide open, fast idle 
inoperative), set throttle stopscrew for 6 MPH idle 
speed. Adjust idle adjusting screw (one for each 
barrel) in succession until engine fires smoothly 
(2-2½ turns open for each S!:rew-turn screws in 
for leaner mixture). Readjust idle speed .. 
Accelerating Pump-Not adjustable. • 
Float Level-Fuel level 15/32" below top edge of 
bowl. 

Fast Idle:-Stromberg EE-16 carburetor type. 
For co_mplete data, refer to Carburet_ion Equip, lndes. 
Fast Idle Setting-Turn screw in to contact lowest 

. step of fast idle cam, then back out ½ turn. 
Automatic Choke:-Stromberg EE-16 carburetor type. 

··For complete data, re/er to Carburetion. Equip.· lnde:c. 
Choke Setting-4 Notches Rich ('V' on scale.cen
tered on mark on housing). Maybevar1ed2notches. 

Throttle Guard (Cars with Econo-Drive) :-Vacuum 
. • operated throttle kicker to prevent engine stalling 

when operating below 20 MPH. • 
: For complete data, refer to Car_buretion Equip. lndes. 

CARB. EQUIPMENT 
Air Cleaner:-AC # 1529339 oil-wetted type standard. 

Heavy duty oil-bath type optl. Crankcase filler tube 
cap equipped with copper mesh cleaner. 

Fuel Pump:-AC Type AH #1537067 diaphragm type. 
For complete data, refer to Carburetion Equip, lnde:c. 

Gasoline Gauge :-Stewart (Stewart-Warner) Electric: 
For complete data, refer to Carburetion Equip. lnde:c. 

BATTERY 
.. Willard Type, Model SW-Z-113. 6 volt, 17 plate, 

• 113 ampere hour capacity (20 hour rate). 
Starting Capacity-134 amperes for 20 mtnutes. 
Zero Capacity-300 amperes for 4.2 minutes. 
Grounded Terminal-Positive·(+> grounded to the 
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'120' EIGHT, MODELS 180 I, I A 1940 PACKARD 663 

'frame 'X' member. Engine Ground-Strap con
nector between transmission cover bolt and frame. 
D~ensions-I,.ength 10 5/16... Width ·7 1/16". 
Height 8 13/16". 
Location-Under left front seat. 

STARTER 
Auto-Lite Model MAW-4018. Armature MAW-,!006 . 
Drive-Outboard-Barrel Type Bendix No. A-1718. 
·Rotation-Counter-clockwise at commutator end . 
·Brush Spring Tension-42-53 ozs. (new brushes). 

• .. cranking Engine-i25 RPM, 175 amperes, 5.1 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.o, ___ 400 

11.55 "· " -···-·--·- 110, __ 3,5 500 
11.5 " " ·····---- Lock 3.o ____ ... 505 
18.0 " " ____ Lock 4.0, ___ 670 

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

. Ing screws, lift out starter and switch assembly. 
Starting Swlteh: Auto-Lite SS-4001 Magne:tic cype. 

Mounted on starter, controlled by switch on instru
ment panel. See article in Elecirical Equipment Section. 

GENERATOR 
4uto-Llte Model GEA-4801-A. ~ture -No. GDZ-
2006F. :Two brush with current-voltage control. 
Charging Rate Adjustmen~No adjustment at gen-

. erator. Charging rate controlled by Voltage Regu
lator and maximum output by Current Regulator. 
Maxinuun Charging Rate-35 amperes (hot· or 
cold), 8.0 volts, 1570 RPM and above With load or 
discharged battery (Current Regulator setting) . 
Actual charging rate controlled by Voltage Regula-
tor and dependent on battery condition. . 

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

o .... ·-···6.4 _, ____ .: 780 o ____ o.4 ___ 840 
4. ••• ·-···6·6 -- 870 4...__6.6 -- 935 

• 8 ..... __ 6.8 ---- 960 3 __ 6.8 __ .. 1025 
. 12._;;·-···6;95 .... __ 1050 12 __ 6.95_.1120 

16 .... --. u5 ______ u40 . 16. __ 7,15 ____ 1220 
2D._.: __ 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. 
~rnsh Spring Tension-63 ozs. max. (new brushes). 
Field Currenhl.57-1.75 amperes at 6.0 volts. 
Motoring Current-4.45-4.9 amperes at 6.0 volts. 

Rem:ova1:.....:.P1vot mounted at left front of engine. To 
remove, take out pivot and clamp bolts. . • 

• Belt Adjustment:-:-Swlng generator out until 25 lb. 
• reading secured on scale hooked to clamp bolt lug 

parallel to clamp link or until belt deflection mid
way between generator and wa~r pump pulley is 
½" with.thumb pressure. 
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REGULATOR 
Auto-Lite Model VRB-40128-1 (First Cars), VRP-
40024, VRP-.4201A-1 (Later Ca.rs), Curreni-voltage 
Type. Mounted in Bingle case on engine side of dash. 
For complete data, refer to Electrical Eqriipm.ent lndex. 
NOTE-Regulator case cover is sealed. Serviced on 
exchange b~is if seals not broken. 

Cutout Relay 
Cuts In-6.4-7.0 volts (VRB), 6.4-n.6 volts (VRP). 
Cuts Ou~.5-3.0 ampere discharge (VRB), 4.1-4.8 
volts with approx. 4-6 ampere discharge (VRP-

• 4002A), 4.8-5.6 volts with approx. 7-8 ampere disch. 
(VRP-4201A-l). 
Contact GaP-.015" minimum. 
Air GaP-,034-.038" (VRB & VRP-4201A-1), .031-
.034"' (VRP-4002A) with contacts open. 

Voltage Regulator 
Setting-7.3-7.6 volts (VRB), 7.2-7.5 volts (VRP), 
at 70° F. . 
To Check (without breaking seals)-Connect am
meter in charging line at regulator 'B' terminal, 
voltmeter between 'B' terminal and ground. Oper
ate generator at speed equivalent to 30 MPH, charg
ing battery until voltage 1s steady. Voltage reading 
should be within lim1ts of 7.36-7.66 volts (VRB>, 

. 7.2-7.5 volts (VRP) 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. 
Coniact GaP-,010-.020" (VRB), .012" Min. (VRP) 
with armature against stop pin. 
Air GaP-.0595-.0625" (VRB), .048-.052" (VRP) with 
contacts just opening. 

Current· Regulator 
Setting-34-36 amperes (marked '35' 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 (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 
operates. Charging current should not exceed 34-36 

• amperes. If more than slight excess noted, regula
tor is defective. 
Adjustment & Contact Gap-Same as for Voltage 
·Regulator (above) . 
Air GaP-.0595..:.0625" (VRB), .034-.038" (VRP-4002A 
before No. 5U-000001 & All VRP-4201A-l), .048-.052" 

• <VRP-4002A after above No.) . 

LIGHTING 
LIQBTING:-Beadlamps-Hall 'Sealed Beam' type. 

•• For complete data, re/er to E~ectrical Equipment lnde:c. 
B~adlamp Adjustment-Aim upper beam for each 
lamp straight ahead with center of hot spot 3" be
low lamp center height. 

•• Beam, Indicator-Tell-tale light on l!J)eedometer 
face. Lighted ·whenever Country (upper) beam in 
use. 

Switches 
Lighting-Delco-Remy 1995011. 
Beam Selector-R-B-M No. 1050D or Delco-Remy 
No. 1997001 (LHD), 1997002 (RHD). 

CONTINUED ON NEXT PAGE 
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Mechanical 

front universal (block drive shaft up against floor 
pan) and rubber bearing at rear of overdrive. Sup
port rear of engine with jack and unbolt cross 
member (at frame ends and flywheel housing lower 
cover). Disconnect clutch retractor spring and fore 
and aft restraint rod. Take out transmission-to
flywheel housing screws, remove assembly. 

OVERDRIVE 
Econo-Drive Transmission:-New Warner-Packard 

type (Warner model AS1-R9) overdrive unit with 
electrical control. Optional equipment on all cars. 
See Trammhsion Section for complete data. 

Overdrive Solenoid-Delco Remy Model 1118005. 
Overdrive Indicator Ligh~In light switch knob. 
Lighted when overdrive is ready to engage (light 
goes out when accelerator pedal released so that 
overdrive can engage). 
Throttle Switch-Cole-Hersee, Packard No. 347496. 
Adjust tappet screw on throttle lever to just contact 
switch plunger with carburetor throttle valve in 
wide open position. 
Lock-out Switch-Ark-less or Soreng-Manegold, 
Packard No. 354820 or 347641. 
Control Relay-Delco-Remy Model 1116801. 
Governor Switch-Bendix, Packard No. 355075 Std. 
See Warner (Packard) Overdrive Control article in 
Transmission Section for Optional Switchu. 

UNIVERSALS 
UNIVERSAL JOINTS :-Mechanics Model 3C. Needle 

bearing type. 
See Universals Section for complete data. 

CAUTION-Rear universal flange controls pinion 
bearing pre-load. See Packard Rear Axle article in 
Rear Axle Section for complete data. 
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REAR AXLE 
REAR AXLE:-Own Make. Semi-floating, hypoid gear 

type with Hotchkiss drive. Cover welded. 
See Rear Axle Section for complete data. 
Ratio-1801-4.09-1 Std., 4.36-1 with Econo-Drive 
transmission. 1801A Comm'l-4.7-1 Std. 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustmen~Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
Endplay-.004-.007". 

SHOCK ABSORBERS 
SHOCK ABSORBERS :-Delco Front Rear 

1801 Domestic ·······-··--·············2206-A,B ........ 1001-V 
1801 Exp. & Spec ....................... 2206-A,B ........ 1130-W 
1801A Comm'L. ........................... 1966-C,D ........ l 751-M,Z 
Parallel cylinder type (2206-A,B), Direct Acting 
(1001-V). Direct Acting Adjustable (1130-W), Dou
ble Acting (1966-C,D & 1751-M,Z). 

Fifth Shock Absorber (Stabilizer) :-Houdaille Model 
NFT. Double acting, hydraulic, adjustable type. 

FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fleX' type 

with coil springs. 
See Front Suspension Section for complete data. 
NOTE-Frame height must be set first. 
Frame Heigh~With car on level floor, distance 
from floor to top of frame side rail at front wheel 
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center-line should be 183/4" (1801), 19¼" (1801A). 
Load car until this figure correct. 
Kingpin Inclination-I 054' crosswise. 
Camber-Pos. ½0 (plus 3/4°, minus 0°). Adjustable. 
Caster-Pos. 1 ½ • ± ½ 0. Shim adjustment. 
Toe In-0" ( + 1/ 16", -0'') at hub height. Tum both 
tie rods equally (must be equal after adjusting). 
Steering Geometry (Toe-out on Turns)-Inner 
wheel turned 22°50'. Outer wheel 20•. 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330) 

Worm-and-Roller type with center steering. Refer 
to Gemmer Model 330 article. 
See Steering Gear Section for ·complete data. 

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

gle anchor type (no eccentric adjustment on 1801). 
Hand lever applies rear wheel service brakes. 
NOTE-Brakes on 1801A Heavy Duty Ambulance 
same as on Model 1803A (see next page). 
See Brake Section for complete data. 

Drums-Centrifuse. Diameter-12". 
Lining-Moulded. Width 13/4" (1801), 2¼" (1801A). 
Thickness 3/16". Length per shoe-13" (except 1801 
primary), 11½" (1801 primary). • 
Clearance-1801-.015" at both end of secondary 
shoe with primary shoe forced out against drum. 
lSOlA-.010" at heel and toe of each shoe. 

Hand Brake:-See Service brakes (above). 

MISC. MECHANICAL 
WINDSHIELD WIPER:-Stewart-Warner Series 645. 

Electric type. 14 ampere fuse mounted on dynamic 
breaker (behind instrument panel to right of wiper 
motor). 
See Miscellaneous Section for complete data. 
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668 PACKARD 1940 '160' SUPER EIGHT, MODELS 1803, 3A, 4, 5 
'180' CUSTOM SUPER·8, MODELS 1806, 7, 8 

CONTINUED FROM PRECEDING PAGE 

LIGHTING 
\.IGBTING:-Beadlamps-Hall 'Sealed Beam' type. 

For complete data, refer to Electrical Equipment Index. 
Headlamp Adjustment-Aim upper beam for each 
lamp straight ahead with center of hot spot 3" be
low lamp center height. 
Beam Indicator-Tell-tale light on speedometer 
face. Lighted whenever Country (upper) beam in 
use. Switches 
Lighting-Delco-Remy 1995011. 
Beam Selector-Delco-Remy 1997001, 2 (RHD). 

Bulb Specifications. 
Position Candlepower _Mazda No. 

·Headlamps ·····························-··················· Sealed Beam 
Front Turn Indic. & Fender .. ·-·····21-3 ... _ ........... 1158 
Instr., Speed'mtr., Clock ................ 1½ ................ 55 
Front Reading, Radio, Trunk. ..... 11/z ........... - ... 55 
Glove Comp't., Rear Radio ... :........ 1 ·-············· 51 
Beam. Heater & Defrost Indic..... 1 ···········-··· 51 
Dome and Rear Reading···········-··· 6 ···········-··· 81 
Rear Quarter & Vanity Cabinet 3 ···········-··· 63 
Stop & Tall ·------···········21-3 ................ 1158 
Rear License ·································-· 3 ···········-··· 63 
Fog Light .......................................... 32 ·-·············1321 
·spot Light ···························-············· 32 •••....•••..•..• 1323 
Backing Light ··················--- 15 ·······-······· 87 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:-Delco-Remy. On lighting 

switch. Contacts remain closed with 30 amperes, 
open in 3 minutes with 42 amps. @ 70°F. Not adj. 

FUSES :-Dome, Stop Light and Accessories-Two 20 
ampere. Mounted on back of lighting switch. 
Instrument and Tail Light--20 ampere. In connec
tor in tail light lead near light switch. 
Clock-2 ampere. In feed wire. 
Radio-14 ampere. In feed wire. 
Overdrive-SO ampere. In relay lead near starter. 

HORNS :-Sparton Model H-32. Vibrator type, Air tone, 
Twin horns operated by horn relay. 
Air Gap-.032-.035" (low note-long horn), .026-
.030" (high no~hort air column). 
Hom Corrent--22-25 amperes (total). 

Hom Relay:-R-B-M Model 4760. 
NOTE-Relay not adjustable (cover welded on). 
Closing Voltage-3.5-4.5 volts. 

ENGINE 
ENGINE SPECIFICATIONS:-8 cylinder, 'L' head type. 

Bore-3½". Stroke-4%". 
Dfsplacement--356 cu. ins. Rated BP-39.2. 
Developed Horsepower-160 at 3600 RPM (Std. hd.). 
Compression Ratio-6.45-1 Std. 6.85-1 Optl. CI hds. 
Compression Pressure-118 lbs. at cranking speed 
for standard head. 
Vacuum Readin~-18½,. steady Idling at 6 MPH. 

PISTONS:-Nelson Bohnalite, aluminum alloy, auto
thermic, strut type, tin plated, cam ground. 
Welght-20¼ ozs. (stripped), 26½ (with rings & pin). 
Length-3%... . 
Removal-Pistons and rods removed from above. 
Clearance-.0005-.001 ... See Fitting Pistons. 

Original Bore & Piston Sizes, Replacement Plstons:
See Packard Shop Noia /or complete dala. 
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Fitting New Pistons:-Insert .0015" feeler½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons:-Slot toward valves. 

PISTON RINGS:-2 coated compression (Perfect Circle 
#200, No. 1 upper inner edge beveled, #70 No. 2), 
1 oil cont. (X90-85 expander type), all above pin. 

Ring Width End Gap Side Clearance 
Comp. ( #1) ... 0930-.0935" ..... 007-.0l 7".··-····0025-.003 .. 
Comp. ( #2) ... 1240-.1235" ..... 007.-017" .... - ... 0025-.003,. 
Oil Cont .......... 1860-.1865" ..... 007-.015" ... - .... 0015-.002,. 

Replacement Rings:-Furnished standard and .005", 
.010", .020", .030" and .040" oversize. 

PISTON PIN:-Diameter-%. Length-3 1/64". 
Pin floats in piston and rod, held by locking rings. 
Furnished standard and .003", .006" oversize. 
Pin Fit in Piston-Finger push fit with piston heat
ed to 160°F . 
Pin Fit in Rod Bushing-Finger push flt at 70°F. 

CONNECTING ROD:-Length-91/4". Weight--42.0 ozs. 
Upper Bearing (Piston Pin Bushing)-Spllt type. 
See Packard Shop Notes for complete data. 
Crankpin Journal Diameter....:....2.250". 
Lower Bearing-Interchangeable steel-backed, bab
bitt lined type. Bearings furnished std. and .001", 
. 002", .003", .015" undersize. 
Clearailce-.0005-.0015". Sideplay-.004-.010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. 

Installing Rods :-Oil squirt hole to camshaft. 

CRANKSHAFT:-9 bearing type with 8 bolted-on 
counter-weights. Vibration dampener on front end. 
Journal Diameters-2. 7465". 
Bearings-Interchangeable steel-backed, babbltt
llned. Furnished std., .001", .002" undersize. 
Clearance-.001-.003". 

Bearing Adjustment:-None (no shims). Repla~e 
bearings (upper half can be 'rotated' in or out). Do 
not file caps. 

;End Throst:-Taken by #5 bearing. Endplay .003-
. 008 ... 

CAMSHAFT:--8 bearing. Non-adjustable chain drive. 
Bearin~ Type-Steel-backed, babbitt-lined. 
Clearance-.001-.003". 

End 'i'hrost:.....:.Taken by thrust plate behind camshaft 
sprocket. Endplay-.002-.004" . 

Timing Chain :-Morse Type C-3682R (#765) or Ram
sey. Width 11/4". Pitch%"'. Length 62 Ilnks or 23¼". 

Camshaft Setting:-Install chain and sprockets to
gether with '0' marks on sprockets adjacent and in 
line with a straightedge across the shaft centers. 
See Packard Shop Note• /or Radiator & Fender (unit) 
remo11al /or work on /ront end of engine. 

VALVES:- Bead Diameter Stem Diameter Length 
Intake ............ _143/64"' ......... - ........ 34025,.·-·-·--···" 3/16"' 
Exhaust ·······-·1 7 / 16 ................. - .. 34025 ...... ·-··-···" 3/16,. 

Seat Angle Lift , Side Clearance 
Intake ................ 30• ................. 340 ................... 001-.003,. 
Exhaust ............ 45• ................. 340 ................... 003-.005" 

Valve Guides :-Straight reamed type pressed in block 
from above. Install with stepped end up (Intake), 
down (Exh) & top of guide 31/32" below valve seat. 
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Electrical-Engine-Mechanical 

Valve Springs:-Washer used on top or each spring. 
. Spring Pressure Length 

Valve Open ........................ 147-157 lbs ...... - ....... 1 13/32" 
Valve Lifters:-Wilcox-Rich 'Zero-lash' type hydrau

lic lifters (mushroom type). Remove from below 
with camshaft out. Service by reaming (use tool 
ST-5101, work through valve guide hole) and in
stalling lifters furnished .001", .002", .005n oversize. 
See Miscellaneous Section /or complete data. 
Diameter .7177-.7182". Clearance .0002" selective. 
See Packard Shop Notes for Valr,e Li/ ter Clearance 
c~eck when grinding 11all1e11. 

VALVE TIMING 
Tappet Clearance:-None in service (hydraulic type 

lifter). See Valve Servicing in Packard Shop Notes. 
Valve Timing:-See Camshaft Setting above. 

Intake Valves-Open 4• BTDC. Close 51 ° ALDC. 
Exhaust Valves-Open 49• BLDC. Close 10• ATDC. 
To Check Timing-#1 exhaust valve closes 10° or 
. 0438" after top dead center with hydraulic lifter 
dry (oil drained) and built up with shim stock for 
zero tappet clearance. 

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

See Packard Shop Notes /or Oil Pump installation. 
Normal Oil Pressure:-50 lbs. at 45 MPH. 
Oil Pressure Relief Valve:-Mounted on pump cover. 

Not adjustable. Spring pressure should be 17½-18½ 
lbs. at 1'1/s ... 

Oil Pressure Gauge: Stewart-Warner electric type. 
Crankcase Capacity: 7 quarts. 

COOLING 
COOLING SYSTEM:-Capacity-20 quarts. 

Water Pump:-Packless type with ball-bearing shaft . 
See Water Pump Section for complete data. 
'Removal~Remove fan belt, disconnect pump hose, 
take out pump mounting screws, lift out pump. 

Thermostat:-Harrison. In radiator top tank. Oper
ates radiator shutters. Starts to open 145• F. 

CLUTCH 
CLUTCH:-Long Model llCFS-CI. Semi-centrifugal-, 

single plate, dry disc type (riveted assembly). 
NOTE-Borg & Beck Model 11A6 (marked #944) 
Single plate dry disc type with 'Borglite' driven 
member used after Engine No. 501609 to No. 503811. 
See Clutch Section for complete data. 
Facings (Long)-Ammco No. 8263Ml, 2 used. Inside 
Diam. 6½". Outside Diam. 11". Thickness .125" . 

Adjustment:-Adjust nut on pedal rod (at clutch 
. fork) for 1¾-2¼,. pedal free movement. 
Removal:-Remove transmission (see Transmission 

Removal following) and flywheel housing lower 
cover. Disconnect and remove pedal rod, clutch 
throw-out bearing. Remove clutch cover screws and 
remove assembly from below. 

TRANSMISSION 
TRANSMISSION:-Own Make. Constant-mesh, heli

cal, ball-bearing mounted low speed gear (sliding 
spur gear reverse). Synchro-mesh (second & high). 
See Trammis11ion Section /or complete data. 

Transmission Control:-Own Remote Control type. 
See Trarumiuion S.Ctlon /or compleee do,.,. 
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Mechanical '160' SUPER EIGHT, MODELS 1803, 3A, 4, 5 
'180' CUSTOM SUPER 8, MODELS 1806, 7, 8 1940 PACKARD 669 

Removal:-Disconnect • shifter rods, speedometer 
cable, hand brake cable at equalizer, engine ground 
strap, overdrive cable and solenoid wires (if used), 
front universal (block drive shaft up against floor 
pan) and rubber bearing at rear of overdrive. Sup
port rear of engine with jack and unbolt cross 
member (at frame ends and flywheel housing lower 
cover). Disconnect clutch retractor spring and fore 
and aft restraint rod. Take out transmission-to
flywheel housing screws, remove assembly. 

ov.ERDRIYE 
Econo-Drive Transmission:-New Warner-Packard 

type (Warner Model AS1-R9A) overdrive unit with 
electrical control. Optional. 
See Trammi&1io'! Section /or complete data. 
Overdrive Solenoid-Delco Remy Model 1118005. 
Overdrive Indicator Light-In light switch knob. 
Lighted when overdrive is ready to engage (light 
goes out when accelerator pedal released so that 
overdrive can engage). 
Throttle Switch-Cole-Hersee, Packard No. 347496. 
Adjust tappet screw on throttle lever to just contact 
switch plunger with carburetor throttle valve in 
wide open position. 
Lock-out Switch-Ark-less or Soreng-Manegold, 
Packard No. 354820 or 347641. 
Control Relay--Delco-Remy Model 1116801. 
Governor Switch-Bendix, Packard No. 355075 Std. 
See Warner (Packard) Or,erdrir,e Control articlf' in 
Transmi&•ion Section /or Optional Switches, 

UNIVERSALS 
UNIVERSAL JOINTS:-Mechanics Model 3C. Needle 

bearing type. -2 used. 
Su Unifler•al, Section /or complete data. 
CAUTION-Rear universal flange controls pinion 
bearing pre-load. See Packard Rear Axle article in 
Rear Axle Section for complete data. 

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

type with Hotchkiss drive and special Ring Gear 
Support Roller. Cover is welded in place. 
See Rear Axle Section /or complete data. 

Model Ratios:- Std. Econ-Dr. Optl. 
1803, 1806 ........................ 3.92-1... .. _ ... 4.36-1... ......... 4.09-1 
1804, 1807 ·····-····-····· ...... 4.09-1... ....... 4.36-1... ......... 4.36-1 
1805, 1808 ·····-·· .. ·············4.36-1... ....... 4.54-L ......... 4.54-1 
1803A ·····-······-·--···-······--·4.54-1 .......... 4.7-1 4.7-1 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub and brake backing 
plate assembly. Withdraw axie shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 

Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
(endplay up to .050" can be adjusted at one wheel). 

Endplay-.004-.007". 

SHOCK ABSORBERS 
SHOCK ABSORBERS:- Front Rear 

1803,6 ____ . .Delco 2206-A,B. .. _ .. .Monroe 351194 
" " Export ... _.Delco 2206-A,B ....... .Delco 1130-W 

1804,5,7,8 ···········-··.Delco 1966-C,D ... _ ... Delco 2007-G,H 
1803A Comm'l .... Delco 1966-C,D ... - .. .Delco 1751-M,Z 

Parallel cylinder type (2206-A,B). Double acting 
type (1966-C,D; 2007-G,H; 1751-M,Z). Direct act
ing type (Monroe 351194). Direct acting adjustable 
type (Delco 1130-W). 

Fifth Shock Absorber (Stabilizer) :-Houdaille Model 
NFr. Double acting, hydraulic, adjustable type. 
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FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fleX' type 

with coil springs. 
See Front Swpemion Section /or complete data. 

NOTE-Frame height must be set first. 
Frame Height-With car on level floor, distance 
from floor to top of frame side rail at front wheel 
center-line 19 ¼" (load car until figure correct). 
Kingpin Inclination-1 °54' crosswise. 
Camber-Pos. ½" (plus¾", minus 0°). Adjustable. 
Caster-Neg. 1• ± ½• (except 1803A). Pos. 2½" ± 
½ • (1803A Comm'l). 
Toe In-0" ( + 1/ 16", -0") at hub height. Turn both 
tie rods equally (must be equal after adjusting). 
Steering Geometry-Inner wheel turned 22°50' 
1803,6), 22°30' (1804,7), 22°20' (1805,8). Outer 20°. 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330) 

Worm-and-Roller type with center steering. Refer 
to Gemmer Model 330 article. 
See Steering Gear Section /or complete data. 

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

anchor type with eccentric adjustment (except 
1803,6). Hand lever applies rear service brakes. 
See Brake Section /or complete data. 
Drums-Centrifuse. Diameter 12". 
Lining-Moulded. Width 2" (1803,6), 2¼" (1804,5,7, 
8), 2½" (1803A). Thickness 3/16". Length per shoe 
13" (except 1803,6 primary shoe which is 11½"). 
Clearance-All except 1803,6-.010" at heel and toe 
of each shoe. 1803,6-.015" at both ends of second
ary shoe with nrimary shoe forced out against drum 

Hand Brake:-See Service brakes (above). -
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672 PACKARD 1941 'I 10' SIX, MODEL 1900, TAXICAB T-1900 

CONTINUED FROM PRECEDING PAGE 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-25 ozs. each. 
Field Current-1.67-1.82 amperes at 6.0 volts. 

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

Belt Adjustment:---50 lbs. tension on spring scale 
hooked to generator frame, or ½" thumb-pressure 
deflection midway between gen. and pump pulleys. 

GENERATOR 
SPECIAL EQUIPMENT 

Taxicab Generator: Auto-Lite GEB-4802C-2 with 
VRP-4002D Regulator.Re/er to 1941-42 Packard'120' 
page& following for complete data on the&e units. 

REGULATOR 
AUTO-LITE 

Auto-Lite Model VRP-400ZC.3-unit Current-Voltage 
type. In case on left side of engine dash. 
For complete data, refer lo Electrical Equipment Index. 
NOTE-Regulator case cover is sealed. Serviced on 
exchange basis if seals not broken (to remove cover). 

Cutout Relay-Auto-Lite 
Cuts In-6.4-6.6 volts. 920 RPM (cold). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap-.015" minimum. 
Air Gap-.031-.034" with contacts open (check at 
hinge end of core). 

Voltage Regulator-Auto-Lite 
Setting-7.2-7.5 volts at 70°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 between 'B' ter
minal 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 slightly. See Electrical Equipment Section. 
Contact Gap-.012"min. (armature against stop pin). 

. Air Gap-.048-.052" with contacts just opening. 
Current Regulator-Auto-Lite 

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. 
Adjustment, Contact Gap, Air Gap-Same as given 
for Voltage Regulator (above). 

REGULATOR 
DELCO-REMY 

Delco-Remy Model 1118202. Single Core Current 
Voltage Regulator. In case on dash. 
For complete data, re/er to Electrical Equipment Index. 
CAUTION-Check generator for grounded field coils 
and leads before changing regulator settings to cor
rect High Charging Rate or High Voltage. 

Cutout Relay-Delco-Remy 
Cots ln-6.2-6.7 volts hot, 900 RPM. 
Cuts Out-0-4.0 ampere discharge current. 
Contact Gap-.020" (same for both sets) . 
Air Gap-.020" (with contacts Just closed). 
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Voltage Regulator-Delco-Remy 
Setting-7.2-7.4 volts hot (operating temperature). 
Should be checked with cover in place and hot. 
To Check-Connect ammeter in charging line at 
regulator 'BAT' terminal, voltmeter between this 
terminal and ground. Operate generator at 2800 
RPM., adjust charging rate to 8-10 amperes (use 
variable rheostat or AVR set). With regulator hot 
( 150°F.), decrease generator speed until cutout relay 
contacts open, then increase speed to 2800 RPM. 
and check hot voltage setting (above). 
To Adjust-Change regulator armature spring ten
sion slightly by bending hanger at lower end of one 
spring only. If further adjustment required, see 
Single Core Regulator article in Electrical Equip
ment Section for other (2nd.) spring adjustment. 
Air Gap-.070" between center of core and armature 
with contacts just closing (press down on armature 
to open contacts, release pressure, check gap at 
point where contacts just close). 

Current Regulator-Delco-Remy 
Setting-34-36 amperes hot (at operating temp.). 
To Check-Remove regulator cover, connect short 
jumper between Voltage Regulator frame and upper 
contact support bracket (to short out Voltage Regu
lator), connect ammeter in charging line at regu
later 'BAT' terminal, turn on car lights and acces
sories. Operate generator and increase speed until 
output remains constant. With regulator hot (150°F), 
current reading should agree with setting (above). 
To Adjust-Same as for Voltage Regulator (above). 
Air Gap-.080" (check same as Voltage Regulator). 

LIGHTING 
LIGBTING:-Beadlamps-Hall 'Sealed Beam' type. 

For complete data, re/er to Electrical Equipment Index. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3" below lamp center hght.). 
Beam Indicator-Red light on left side of speed
ometer. Lighted when Upper Beams in use. . 

Switches 
Lighting-Delco-Remy No. 1995011 (Std.), 1995019 
(With Econo-drive-has dimmer switch for Econo
drive Indicator light controlled by switch knob) . 
Beam Selector-Delco-Remy No. 1997001 (LHD 
cars), 1997002 (RHD cars). 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ·····························-·················Sealed Beam 
Front Fender .. ·-······················-·····21-3 ........... _ ....... 1154 
Instr., Speed'mtr., Clock~········-· l½................ 55 
Front Reading, Econo Dr. Ind. 1½................ 55 
Glove Compt., Beam Indicator.. l... ..... '._......... 51 
Stop & Tail. ....... ·-····-········-···········21-3 .................... 1154 
Rear Llcense ·························-····-· 3 ••• - ... ·······-··· • 63 
Dome ·······-······················-··-········-· 6.·-········-··· 81 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:-Delco-Remy. On lighting 

switch. Contacts remain closed with 30 amperes, 
open in 3 minutes with 42 amps. @ 70"F. Not adj. 

FUSES:-Stop Light, Cigar Lighter & Accessories-Two 
20 ampere. On back of lighting switch. 
Instrument & Tail Light-20 ampere. In connector 
in lead near ammeter. 
Clock-4 ampere. In lead near clock. 
Econo-drive-30 ampere. In relay lead near starter. 
Windshield Wiper-No fuse (circuit- breaker). 

BORNS :-Sparton. Vibrator type, air tone, twin horns 
Dom Current-22-25 amperes (total both horns). 

Dom Relay:-R-B-M Model 6006. 
Contacts Close-3-4 volts (with relay upright). 

oz.9 n • Jt:>O'l • • " o·st • 
so1r··-······-···o·s·-·--·~ ·--·-·-········· ,, s-11 
oog··--···n · on.____ " s1ru 
oot o·t·-~· .. oot ____ " ·mr,s 
oos··· .. -··--···g·t-···- .. ois ____ ,, St's 
oog--· .. ·-·-·o·s, ___ ost1 ;, 9L"i: 
oor·-··-··--·g·g oo&& ____ , ,, 09·0 
s9 ·-- .. -· .. ··n oo6v sq1 ·u o 

saJadmv S'.lIOA Wd.H . anbJOJ. 
· ~n-oinv--viva ~mrouoJ.18d 

"S':){OA 1"9 'saJadut'B 9Lt '•wcrn: 91:1~~3: 21Ipfll'IU() 
• csaqsn.zq .M.au) ·szo &s-zf-uoJme.t. Jaµcls qsn.:i:g 

·pua .t01'8'lDUltIIO~ '.1'13 8SJ.M.l(:>O{O-J3lUilOO--UOJl~011, 
• c.:raµ~s t&ot-.M. vw.._ q1~2 ?;6£ 1-v 'nzot-.M. vw.. qnM> • 
8'[L'[-V ·oN :,qpuaa: 3\.1.Ad, J3.LI"8g' PJ'BOQ'.IJlQ---Q.&µa 

z. 10v-ss···-···sr;1z-.M. vw:· .. -··v&ov-.M. m-·- tt, 8'.l'B'l 
z.tot;.gg··-· .. 9001:-& VN··-···1r;ot-.M. VN... tt, A'.1.nia 
'IIOi!41S .mqmnN 18t>OW nax 

onell.81rW ~vuuv ~n-oinv 
• :1.111·0.1nv . 

ll31llVlS 
·..,%8 ltI2J8H ·.,L tl1Pl.M. '.v6 ~U3'J-SUOJSnauqa, 

'l'llaS lUOJJ ua1 .rapun..;::.uon'i?OO'J. 
·.raqmam ,X, 8tm3.IJ Ol tIO}S8(WStI'B,t1·UIO.IJ JQl 

-aauuoo d'8~8 9'l'13.redag-puno.19 atq.Sq ·Jaqmam 
,X, 9lll'8.IJ Ol ( +.) 8AJ'.1JSOd-[lnIJULl8,L pepuno.19 

• "f>'lIOA i:·t a.S~IOA puooas 
aAJ..iI ·~n'tiflII r& .101 saJadtm3 oog-:-,4Jauc1uo o.z~z 

·s~nuraz OZ JOJ sa.radtxre L n-A'.n:01ul'8:) .:Jtqµuis 
• • (31'BJ .mo-q O&) A!l,f.)'8d"8C) .tnOH a.zadmv 

' '•\ 

96 'a'l'Bid St 'lIOA 9 '!l6·I-.M.S e!U,L P.11?ffl.M.-:xa3.LLVH 
. All3l1 'V9 • ·. . 

·u~11:>as 1u~d1nb3 uo11a.1nq.111:J ui ap11.1.a aas. •ot.r.} :· 
-aaw1 (.tatLI13.M.-'.l.1'8.M.a'lS) µ-e.M.a1g-:02n-e9 eunono· 
'%9f'UI •d1nb3 uo11a.1nq.111:J 01 m/a.1 '11111p a1a1dwo:, .10,1 , 

·ov&9 ·oN a2u-aq:>x:JI 1uamaou1daa dmnd. 
·ad.Ai tmJ-e.rqd-etP 'pa1JaAur "J.V acia.L ov-:dWlld 1a11,i1 

·ndo ac1ai qi"Bq-no ..r1np .&A-eaH 
'·ws ac1.A1 pana&-no &60&tSt ·oN ov-:.1auua10 .IJV 

1N3Wdlne>:I 0 8ll'V::> 
·1ntn1001 ;io a:>'B;r puo.6'.aq 1no H9tl& 

M.a.r.>s 2UJ1snfp"8 uo1sua1 .Supds 1as '(paa~s 3IP! &O{S 
Hdli\I 9 Jo;r ;as JQlamq.re:>) H090· 1-e .taAaJ amoJql 
JQla.mq.rea ptrB Jal!unrd uaa.M.iaq d-a.S iag-Jnnias 
•xapt11 •d1nb3 uo1ia.1nq.1v:J 01 .1a/a.1 •11111p a1a1dwo:, .1.od 
'HcIW 6 ino '·H.rw t UI SJI:>nI ·.sunaaqtA-aaJ;r uaqM 
.Sum-eis aUI~a 1uaAa.1d Ol J3l£:>PI amo.tt{l P3'.l'BJado 
urnn:>"BA-: (a.&.µa-onoa3: qn:.M SJ'B:)) p.1'809 8U'.JO.llJ.L 

·dn iUJUU'BM 3AOJdUIJ: Ol suon-enp'8J2 OM.1 u-eqi 
a.rom 1ou pap-eA aq A:-ew ·.8Uisnoq uo :l{.l'Bm aauaia;i:aJ 
q'lIJA aun tIJ 3S'B:> i-aisom.zaqi uo :l{.I"Eltll c.A,-Jtqnas 
•,rapu1 •d,nb3 uo11a.1nq.111:J 01 .1a/a.1 '111vp a1a1dwoa .1011 

·ad.Ai 9g-.Aoxa: .8.1aqmo.r.}g-:0lfot[l) O!'.J-emoinv 
• ·po.1 .roiaau 

-uoa llUJpuaq ..rq 1snrpv ·m.rp ,,gg/n q'.IIJA 2UJuado 
a.t.{'BA a:l{oqo :lJ::>atr.> 'a1q1ssod S"8 J'BJ s--e uomsod.p~sora 
p.reM.Ql aAfBA al(otr., aAom 'me:> arPI ii:ro;i: ;ro dais 
'.188.M.OI lstr!'B.S'B ..M.3J:>Sd(Y.JS P{Oq ':l{:>aqo OJ,-3tq:Jl8S 
•xspu1 'd1nb3 uo11a.1nq.111:J 01 .1.1/a.1 '111vp a1a1dwoa .10,1 
• {8:l{OqO :>f.l'lllUO'lilV ..tq P9'l'8.IadO) fB.Illa'lUI-! 81PI is,r-1 

•11111p a1a1dwoa .10/ uo11:1as .10 
-1a.1nq.111:J ui a1q11.i iaf tl.1aqwo.11s aas--siat 2upaia:w 

·(aJnssaJd ·sqy &) 2UJIPI aUJ.Sua q'.IIJA 
{M.OQ JO a.8pa dOl .M.0{3Q .. % 1aAaI I311&-f,)A9'i i-eou 
·1a11J: 1Sa'l .M.OI .IO .1aq:1-ea.M. PI00--{8l(OJ'.1S ·nw) .1a1no 
·1anJ 'Zf/ 8aJn'.l'BJ3dmai fBtll.ION-(8l(O.r.}S ·paw) Ja'.IU3C) 
·yan;r l83'.l-q.8Tt{ .10 Jaqi-eaM '.IOH-(a~o.r.}S ·UJW) Jauur 

:sM.ono;i: s-e uonoauuoa l(UJI poJ dmnd JOJ saroq 
& S'llq JaAaI aynoJtLI,-2unias dwnd ~UJ'.J1Ua1aaov 

·paads aypJ }(:>aq:>aa • (aJnl 

IL9 a~V)l)'v'd lv61 0061-1 SV~IXV l 1006 I 1300~ 'XIS ,0 I I. 

Electrical-Engine 

ENGINE 
ENGINE SPECIFICATIONS:-6 cylinder, 'L' head type. 

Bore-3½". Stroke-4¼". 
Displacement-245 cu. ins. Rated BP-29.4. • 
Developed Horsepower-100 at 3600 RPM (Std. hd.). 
Compression Ratio and Pressure-As follows: 
6.39-1 Std. cast-iron head-110 lbs. at 125 RPM. 
6.71-1 Opt!. HC cast-iron ha.-118 lbs. at 125 RPM. 
See Packard Shop Note. for Cylinder Head data. 
Vacuum Reading-18-20" steady idling at 6 MPH. 

PISTONS:-Alum.inum alloy, autothermic, strut type, 
tin plated, cam ground type. Length-3'1/s". 
Weight-20¼ozs. (stripped),26¾ (wlthrings&pin). 
Removal-Pistons and rods removed from above. 
Clearance--.0005-.001". See Fitting New Pistons. 

Original Bore & Piston Sizes, Replacement Pistons:
See Packard Shop Note& for •i:e11 and markings. 

Fitting New Pistons:-Insert .0015" feeler½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons:-Slot toward valves. 

PISTON RINGS :-2 Ferrox coated compression rings 
(Perfect Circle--#1 K-200 upper inner edge beveled, 
#2 K-70 lower outer edge grooved), 1 oil control 
(X-90 'C' wall) ring, all above pin. CAUTION-Use 
'K' type rings only (have greater wall thickness 
than S.A.E. type). See Packard Shop Not& /or Re
placement (Triple Action) Pi.ton Ring imtallation data. 

Ring Width End Gap Side Clearance 
Comp. (#1) ... 0930-.0935" ..... 007-.017" ....... 0025-.003" 
Comp. (#2) ... 1240-.1235" ..... 007-.017" ....... 0025-.003" 
Oil Control ..... 1865-.186" ..... 007-.015" ....... 0015-.002" 

Replacement Rings :-.005", .010", .020", .030", .040" O.S. 
Triple Action (packaged sets) std. & .020" oversize. 

PISTON PIN:-Diameter-.875". Length-3 1/64". Pin 
floats in piston and rod, held by locking rings. 
Pin Fit in Piston-Finger push fit (piston at 160°). 
Pin Fit in Rod Bushing-Finger push fit at 70° F. 

Replacement Pins :-Std. and .003", .006" oversize. 

CONNECTING ROD:-Lengtb 7 11/16". Weight 31.6 ozs. 
Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Note& /or aervicing data. 
Crankpin Journal Diameter-2.094". 
Lower Bearing-Shimless, precision, steel backed, 
babbitt lined type. Bearings furnished standard and 
.001", .002", .003", .015" undersize. 
Clearance--.0005-.0015". Endplay-.004-.010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. 
See Packard Shop Note& /or 'Paln_ut' installation data. 

Installing Rods :-Oil squirt hole toward camshaft. 

CRANKSHAFT:-4 bearings, 6 integral counterweights 
Journal Diameters-2.7465". 
Bearings-Interchangeable, shimless, precision, 
steel-backed, babbitt lined type. Furnished stand
ard size and .001", .002" undersize. 
Clearance--.0005-.0015". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper halves can be 'rotated' in and out). 

End Thrust:-Taken by front (#1) bearing. 
Endplay-.003-.008". 

CAMSHAFT:-4 bearing. Non-adjustable chain drive. 
See Packard Shop Note. /or Radiator & Fender assem
bly (unit) removal /or work on front end of engine. 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Bearings-Shlmless, precision, steel backed, babbitt 
lined type. Clearance-.001-.003". 

End Thrust:-Taken by thrust plate in back of cam
shaft sprocket. Endplay-.0025-.006". 

Timing Chain:-Morse Type C-3682R (No. 1525) or 
Ramsey. Width 1¼". Pitch .375" .. Length 21¾" or 
58 links. 

Camshaft Setting:-Install chain and sprockets to
gether with 'O' marks on sprockets adjacent and in 
line with straightedge across shaft centers. 

VALVES:- Head Diameter Stem Diameter Length 
Intake ............ 119/32" ................... 33975"···········-···5.619" 
Exhaust.......... 1%" ................... 33975" ................ 5.619" 

Seat Angle Lift Stem Clearance 
Intake .................. 30• ............... 318" ............... 002-.003" 
Exhaust ................ 45• ............... 3175" ............. 004-.005" 

Valve Guides:-Pressed in block from above with up
per end 31/32" below valve seat. Exhaust guides 
counter-bored on upper inner diameter to%" diam
eter and %" deep. 

Valve Springs:-Intake and exhaust springs inter-
changeable. Spring Pressure Spring Length 
Valve Closed ·············-· 47-52 lbs ................. 1%" 
Valve Open .................. 114-124 lbs ................. 15/16" 
NOTE-Serrated washer installed on top of springs. 

Valve Lifters:-Mushroom type. Remove from below 
with camshaft out. Lifters furnished .001", .002", 
. 005" oversize. Use Tool S.T. 5144 (piloted in valve 
guide) and ream for .005" oversize lifters. 
Diameter-.6235-.6240". Clearance-.0003-.0012". 

VALVE TIMING 
Tappet Clearance:-.007" Intake, .010" Exh. (warm & 

idling). NOTE-self-locking tappet screw used. Re
move right front fender plate for access to valves. 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 1 • BTDC. Close 39• ALDC. 
Exhaust Valves-Open 45° BLDC. Close 5• ATDC. 
With tappet clearance of .0125" Intake, .015" Exh. 
Valve Timing Check-With .0125" tappet clearance 
#1 intake valve should open with #1 piston 1° or 
.0004" BTDC with 1st graduation before top dead 
cente;- mark '#1 UP.DC' on vibration damper lined 
up with pointer (permissable variation 4° either 
way). Reset tappet clear .. 007" (hot & idling). 

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

See Packard Shop Notes ./or Oil Pump installation. 
Normal Oil Pressure:-40 lbs. at 45 MPH. 
Oil Pressure Relief Valve:-Mounted on pump cover. 

Not adjustable. Spring pressure 14 lbs. ± 2 oz. @ 1 '1/s". 
Crankcase Capacity :-5 quarts. 

COOLING 
COOLING SYSTEM:-Capacity-15 quarts. 

Pressure Valve-In filler cap. Opens at 4½ lbs. 
(Std.), 12 lbs. (with Air Conditioning equipment). 

Water Pump:-Packless, sealed ball-bearing type. 
See Water Pump Section /or complete data. 
Removal-Remove fan belt, disconnect pump hose 
take out pump mounting screws, lift out pump. ' 

Thermostat:-Bishop & Babcock. In head outlet 
Settinr-Starts to open at 147½• F. • 

'I IO' SIX, MODEL 1900, TAXICAB T:.1900 194l PACKARD. 673 

CLUTCH 
CLUTCH:-Long Model 9½CF-CS, llCFS-CI (Early 

Taxi), llCF-CI (Late Taxi). Semi-centrifugal, sin
gle plate, dry disc types. NOTE-llCFS-CI (Early 
Taxi) is a riveted assembly. 
See Clutch Section /or complete data. 
Facings-Woven (U.S. Asbestos No. 1133-G), 2 used. 
I.D. 6", 6½" (Taxi). O.D. 9½", 11" (Taxi). Thick.1/s", 

Adjustment:-Adjust nut on pedal rod (at clutch 
fork) for 1½-13/4" free travel (2" when equipped 
with Electromatic Clutch). • 

Removal:-Remove trammlssion (see Trap.smission 
Removal following) and flywheel housmg lower 
cover. Disconnect and remove pedal rod, clutch 
throw-out bearing. Remove clutch cover screws (re
lease tension evenly) and lower assembly out. 

ELECTROMATIC CLUTCH 
ELECTROMATIC CLUTCH: Vacuum type with electri

cal control. Optional on all models. 
Control Solenoid-Auto-Lite SSD-4001. 
Control Relay-Auto-Lite HRH-4001. 
See Clutch Section /or complete data. 

TRANSMISSION 
TRANSMISSION:-Own Make. Constant-me~h! helical, 

ball-bearing mounted low speed gear (shdmg spur 
reverse gear). Synchro-mesh (second & high). 
See Transmission Section /or complete data . 

Transmission Control :-Own Remote Control type. 
See Transmission Section /or complete data. 

Removal:-Disconnect shifter rods, sp~edometer 
cable hand brake cable at equalizer, engme ground 
strap: overdrive cable an~ solenoid wires ~if used), 
front universal (block drive shaft up agamst floor 
pan) and rubber bearing at rear of overdrive. Sup
port rear of engine with jack and unbolt cross 
member (at frame ends and flywheel housing lower 
cover). Disconnect clutch retractor spring. and fore 
and aft restraint rod. Take out transm1ssion-to
flywheel housing screws, remove assembly. 

OVERDRIVE 
OVERDRIVE: Warner Type R9 (Kick-down). Model 

AS2-R9 overdrive unit with electrical control. 
See Transmission Section /or complete data. 
Overdrive Solenoid-Delco-Remy Model 1118005. 
Overdrive Indicator Light-Green light on right 
side of speedometer dial. Lighted whenever overdrive 
is ready to engage (light goes out when accelerator 
pedal is released so that overdrive can engage). 
Throttle Switch-Cole-Hersee. Packard No. 347496. 
Adjust tappet screw on throttle lever to just contact 
switch plunger with throttle valve wide open. 
Governor Switch-Bendix No. 364782. 
Control Relay-Delco-Remy Model 1116801. 

Removal: Procedure same as for re~lar transmission 
(see above) plus the following: ~lSCOIU).ect control 
cable, solenoid wires, and overdrive rear mounting. 

UNIVERSALS 
UNIVERSAL JOINTS :-Detroit- Universal Series 4251 

(4200 front, 5150 rear). Front joint is ball & trun-
• nion type with roller bearings (takes slip or end 
travel-no slip joint used). Rear joint is roller bear
ing type with cross. 
See Unfoersal. Section for complete data. 

►CAUTION-Rear universal flange controls pinion 
bearing pre-load. For complete data, re/er to the 
Rear Axle Section /or Packard Rear Axle article. 

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

type with Hotchkiss drive. Cover welded in place. 
See Rear Axle Section /or complete data. 
Ratio-4.3-1 Std. 4.55-1 with Overdrive. 
Backlash~.003- .005". Screw adjustment. 

Removal :-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
(endplay up to .050" can be adjusted to desired .006" 
at one wheel). Endplay-.004-.007". 

SHOCK ABSORBERS 
SHOCK ABSORBERS:- Front Rear 

Domestic ............... .Delco 1966-C,D ....... .Monroe 364630 
Export ·····--··-······.Delco 1966-C,D ........ Delco 1130-W 
Front shocks are double acting type. Rear shocks 
are direct acting (adjustable type Delco). 

FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fleX' type 

(parallelogram type---coil springs & torque arms). 
See Front Suspension Section /or complete data. 
NOTE-Frame height must be set first before 
checking Caster and Camber. 
Frame Height-With car on level floor, distance 
from floor to top of frame side rail at front wheel 
center-line 17%" (load car until figure correct>. 
Kingpin Inclination-2½ 0 crosswise. . 
Camber-Pos. ½ 0 (plus ¾•, minus 0°). Adjustable. 
Caster-Pos. ½" ± ½ 0

• Shim adjustment. 
Toe ln-0" ( + 1/16", - 0") at hub height. Turn both 
tie rods equally (rod lengths equal within ½"). 
Steering Geometry-Inner wheel 23½•. Outer 20°. 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330) 

Worm-and-Roller type with center steering. Refer 
to Gemmer Model 330 article. 
See Steering Gear Section for complete data. 

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

anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section /or complete data. 
Drums-Centrifuse. Diameter 11". 
Lining-Molded (Marshall 2201). Width 13/4". Thick. 
3/ 16". Length 10%" (primary shoe), 12" (secondary). 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake:-see Service Brakes above. 

MISC. MECHANICAL 
WINDSHIELD WIPER:-Stewart-Warner Series 645-E. 

Electric type. NOTE-'Klixon' type circuit-breaker 
mounted on unit (no fuse used). . 
See Miscellaneous Section /or complete data. 

Power Operated Convertible Top: Vacuum Power type. 
See Miscellaneous Section /or complete data. 
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676 PACKARD 1942 '110' SIX, CLIPPER MODELS 2000 & 2010, 
CONVERTIBLE MODEL 2020, TAXICAB 2030 

CONTINUED FROM PRECEDING PAGE 
Maximum Charging Rate-32-34 amperes, 8.0 volts 
hot. Actual charging rate controlled by Voltage 
Regulator and dependent on battery condition. 

Performance Data (Delco-Remy) 
Amperes Volts R.P.M. 

Cold ___ .. .30<D.·-·-···········8.0.-.. - .. -- .... l 750 
(DNot maximum output. See Current Regulator. 
Rotation-Counter-clockwise at commutator end. 
Brosh Spring Tension-25 ozs. each. 
Field Current-1.67-1.82 amperes at 6.0 volts. 

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

Belt Adjustment:-50 lbs. tension on spring scale 
hooked to generator frame, or ½" thumb-pressure 
deflection midway between gen. and pump pulleys. 

REGULATOR 
AUTO-LITE 

Auto-Lite Model VRP-400Z-C. Current-Voltage 
type. In case on left side of engine dash. 
For complete data, refer to Electrical Equipment lnde%. 
NOTE-Regulator case cover sealed. Serviced on ex
change basla if seals not broken (to remove cover). 

Cutout Relay 
Cuts ln-tU-8.8 volts, 920 generator RPM (cold). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
Contact GaP-.015" minim.um. 
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. 
To Check (without breaking seals)-Connect am
meter in charging line at regulator 'B' terminal (use 
short heavy leads), voltmeter between 'B' terminal 
and ground. Operate generator at speed equivalent 
to 30 MPH., charging fully charged battery, 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 slightly. 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). 
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. If 
more than slight excess noted, regulator is defective. 
To Adjust (with cover removed)-Same aa for Volt-
age Regulator (above). · 
Contact Gap & Afr GaP-Same aa Voltage Regulator. 

REGULATOR 
DELCO-REMY 

Delco-Remy Model 1118202. "Single Core'' Current 
Voltage Regulator. In case on dash. 
For complete data, refer to Electrical Equipment Index. 
CAUTION-Check generator for grounded field 
coils and leads before changing regulator settings 
to correct High Charging Rate or ffi&'h Voltage. 
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Cutout Relay 
Cuts In-6.2-6. 7 volts at 800 RPM (cold}. 
Cuts Out-0-4.0 ampere discharge current. 
Contact GaP-.020" (same for both sets}. 
Air GaP-.020" (with contacts just closed). 

Volt.age Regulator 
Setting-7.2-7.4 volts hot (operating temperature). 
Regulator over-compensated for temperature. 
Should be checked with cover in place and hot. 
To Check-Connect ammeter in charging line at 
regulator 'BAT' terminal, voltmeter between this 
terminal and ground. Operate generator at 2800 
RPM., adjust charging rate to 8-10 amperes (use 
variable rheostat or A VR set). With regulator hot 
(150°F), decrease generator speed until cutout re
lay contacts open, then increase speed to 2800 
RPM. and check hot voltage setting (above). 
To Adjust-Change regulator armature spring ten
sion slightly by bending hanger at lower end of one 
s;,.,ring only. If further adjustment required, see 
Smgle Core Regulator article in Electrical Equip
ment Section for other (2nd) spring adjustment. 
Air GaP-.070" between center of core and arma
ture with contacts just closing (press down on 
armature to open contacts, release pressure, check 
gap at point where contacts just close). 

Current Regnlator 
Setting-34-36 amperes hot (at operating temp.). 
To Check-Remove regulator cover, connect short 
jumper between Voltage Regulator frame and up
per contact support bracket (to short out Voltage 
Regulator), connect ammeter in charging line at 
regulator 'BAT' terminal, tum on car lights and 
accessories. Operate generator and increase speed 
until output remains constant. With regulator hot 
Cl50°F), reading should agree with setting (above). 
To Adjust-same as for Voltage Regulator (above). 
Air Gap-.080" (check same as Voltage Regulator). 

LIGHTING 
LIGHTING:-Headlamps-Hall •sealed Beam' type. 

For complete data, refer to Electrical Equipment Index. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3"below lamp center height). 
Beam Indicator-Red light on left side of speed
ometer. Lighted when Upper beams in use. 
Direction Signal-Re/er to Electriccrl Equip. lnde%. 

Switches 
Lighting-Delco-Remy No. 1995021 (Clipper), No. 
1995011 (Conv. Coupe). 
Beam Selector-Delco-Remy No. 1997002. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ..... Sealed Beam 
Front Dir. Sig. & Park .......... _ ... 21-3·----···1154 
Rear Dir. Signal .... ·-·····-·····-··-···21.. ___ ·_·····1129 
Beam Indic., Glove Compt_··-·- 1 -·-·---·-·- 51 
Instr., Speedometer Pointer ........ 1½-····-··-··········· 55 
Clock, Map Light ·-··-··········-·······1½ ... - ...... _ .... _..... 55 
Aero-Drive, Direct. Indic_ ........ 1 ½ ------·· 55 
Stop & Tail ................ ·---····-···21-3- ........ _._ ...... ll54 
Rear License ·-·-------·- 3 -···- .. -·········· 63 
Dome & Comtesy • 6 ----·· 82 
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Electrical-Engine 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:-Delco-Remy. On lighting 

switch. Contacts remain closed with 30 amperes, 
open in 3 minutes with 42 amps. at 70° F. Not adj. 

FUSES:-Stop Light, Cigar Lighter, Accessories-Two 
20 ampere fuses on back of lighting switch. 
Instrument & Tail Light-20 ampere. In socket in 
tail lamp lead near lighting switch. 
Clock-3 ampere. In feed wire near clock. 
Aero-Drive & Electro-Matic Clutch-Separate 30 
ampere fuses. In feed wire from starter switch. 
Direction Signal-9 ampere. In feed wire to flasher. 

. Windshield Wiper No fuse (Klixon circuit breaker). 
HORNS :-Sparton. Vibrator type, air tone, twin horns 

Hom Current-22-25 amperes (toal both horns). 
Hom Relay:-R-B-M Model 6006. 

Contacts Close-3-4 volts (with relay upright). 

ENGINE 
ENGINE SPECIFICATIONS:-6 cylinder, 'L' head type. 

Bore-3½". Stroke-4¼'.'. 
Displacement-245 cubic inches. Rated BP-29.4. 
Developed Horsepower-105 at 3600 RPM. 
Compression Ratio-6.71-1 cast-iron head. No Optl. 
Compression.Pressure-118 lbs. at 125 RPM. 
Vacuum Reading-18-20" steady idling at 6 MPH. 
See Packard Shop Notes /or Cylinder Head data. 

PISTONS:-Aluminum alloy, autothermic, strut type, 
tin plated, cam ground type. Length-3'1/s". 
Weight-20¼ oz. (stripped}, 26¾ (with rings&pin). 
Removal-Pistons and rods removed from above. 
Clearance-.0005-.001". See Fitting New Pistons. 

Original Bore & Piston Sizes, Replacement Pistons:
See Packard Shop Notes /or sizes and markings. 

Fitting New Pistons:-Insert .0015" feeler½" wide be
tween piston and cylinder wall on side opposite slot . 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons:-Slot toward valves. 
PISTON RINGS:-Three 'K' type rings, all above pin. 

#1 Comp. (K-200) t #2 Comp. (K-70), #3 Oil Con
trol (X-90 'B' WallJ. CAUTION-Use 'K' type rings 
only (have greater wall thickness than S.A.E. type 
rings). Refer to Packard Shop Notes for Replacement 
(Triple Action) Piston Ring installation data. 

Ring Width End Gap Side Clearance 
, Comp. (#1) ..... 093-.0935" ... 007-.017" ........... 0025-.003" 

Comp. (#2) ..... 124-.1235" ... 007-.017" ....... _ .. 0025-.003" 
Oil Control ......... 1865-.186" ... 007-.015" ........... 0015-.002" 

Replacement Rings:-,005", .010", .020", .030", .040" 0. S. 
Triple Action (packaged sets) std. & .020" oversize. 

PISTON PIN:-Diameter-.875". Length-3 1/64". Pin 
floats in piston and rod, held by locking rings. 
Pin Fit in Piston-Palm push fit (piston at 160°F.). 
Pin Fit in Rod Bushing-Finger push fit at 70° F . 

Replacement Pins:-Std. and .003", .006" oversize. 
CONNECTING ROD:-Length 7 11/16". Weight 31.6ozs. 

Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Notes /or Piston Pin servicing data. 
Crankpin Journal Diameter-2.094". 
Lower Bearing-Shimless, precision, steel backed, 
babbitt lined type. Bearings furnished standard and 
. 001", .002", .003", .015" undersize. 
Clearance-.0005-.0025". Endplay-.004-.010". 

Bearing Adjnstment:-None (no shims). Replace 
bearings. Do not file rods or caps. 
See Packard Shop Notes for 'Palnut' installation data. 

Installing Rods :-Oil squirt hole toward camshaft. 
CRANKSHAFT:-4 bearings, 6 integral counterweights. 

Journal Diameter-2.7465". 
Bearings-Interchangeable, sh~less 1 precision, 
steel-backed, babbitt lined type . .11lll'IDShed stand-
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

ard size and .001 .. , .002" underslze. 
Clearance-.0005-.0025". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper halves can be 'rotated' in and out). 

End Thrust:-At front bearing: Endplay .qo3-.0Q8". 
CAMSHAFT:--4 bearing. Non-adJustable chain driye. 

Bearings-Shimless, precision, steel-backed, babbitt 
lined type. Clearance-.001-.003". 

End Thrust:-Taken by thrust plate in back of cam
shaft sprocket. Endplay-.0025-.006". 

Timing Chain:-Morse C-3682R (No. 1525) or Ramsey. 
Width 1¼". Pitch .375". Length 21¾" or 58 links. 

Camshaft Setting:-Install chain and sprockets to
gether with 'O' marks on sprockets adjacent and in 
line with straightedge across shaft centers. 

VALVES:- Head Diameter Stem Diameter Length 
·Intake' -····--···1 19/32".··-··-········33975" ... _ .. _ ... 5.619" 
Exhaust -····-··· 13/s" ···········-····33975" .............. 5.619" 

Seat Angle Lift Stem Clearance 
Intake 30• ... _ ........ 318" ....... -·-···002-.003" 
Exhaust __ .. 45•--~3175" -············004-.005" 

Valve Guides:-Pressed in block from above with up
per end 31/32" below valve seat. Exhaust guides 
counter-bored on upper inner diameter to %" diam
eter and 3/s" deep. 

Valve Springs;-Intake and exhaust springs inter
changeable. Anti-rotation washer installed on top 
of springs. Spring Pressure Spring Length 
Valve Closed ................ 52-57 lbs ..................... 1 5/8" 
Valve Open .................. 119-129 lbs ...... _ ............. l 5/16" 

Valve Lifters:-Mushroom type. Remove from below 
with camshaft out. Lifters furnished .001", .002", 
.005" oversize. Use Tool S.T. 5144 (piloted in valve 
guide) and ream for .005" oversize lifters. 
Diameter-.6235-.6240". Clearance-.0003-.0012". 

VALVE TIMING 
Tappet Clearance:-.007" Intake, .010" Exh. (warm & 

idling) .NOTE--Self-locking tappet screws used. Re
move right front fender plate for access to valves. 

Valve Timing:---See Camshaft Setting above. 
Intake Valves-Open 1 • BTDC. Close 39° ALDC. 
Exhaust Valves-Open 45° BLDC. Close 5° ATDC. 
With tappet clearance of .0125" Intake, .015" Exh. 
Valve Timing Check-With .0125" tapp.et clearance 

. #1 intake valve should open with #1 piston 1° or 
. 0004" BTDC with 1st graduation before top dead 
center mark '#1 UP.DC' on vibration damper lined 
up with pointer (permissible variation 4• either . 
way). Reset tappet clearance .007" (hot & idling). 
• LUBRICATION 

LUBRIOATION:-Pressure (pump on right of engine). 
See Packard Shop Note& /or Oil Pump lmtallation. 

Normal Oil Pressure:--40 lbs. at 45 MPH. 
Oil Pressure Relief Valve:-Mounted on pump cover. 

Not Adj. Spring pressure 14 lbs. ± 2 ozs. at 13/s". 
Oil Pressure Gauge:-Stewart-Wamer electric type. 
Crankcase Capacity:-6 quart.s. 

COOLING 
COOLING SYSTEM:-Cap.15 qts. (Clipper), 14 (Others). 

See Packard Shop Note& /or Radiator Core Removal. 
Pressure Valve-In filler CaJ?. Opens at 4½ lbs. 
(Std.), 12 lbs. (with Air Conditioning equipment). 

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

Thermostat:-Bishop & Babcock. In cyl. head outlet. 
Setting-Starts to open 147½"F. 

'110' SIX, CLIPPER MODELS 2000 & 2010, 
CONVERTIBLE MODEL 2020, TAXICAB 2030 1942 PACKARD 677 

CLUTCH 
CLUTCH:-Long Model 9½CF-CS (Sul.), l0CF-CI (with 

Electromatic Clutch), llCi'-01 (Taxi). Semi-centrif
ugal, dry disc types. 
See Clutch Section for complete data. 
Facings-Woven (U. s. Asbestos No. 1133-G), 2 used. 
Inside Diam. 6" (9½CF, l0CF), 6% (llCF). Outside 
Diam. 9½" (9CF), 10'' (lOCF), 11" (llCF). Thick.1/s". 

Pedal Adjustment:-1½-1¾" (Std.), 2"( with Electro
matic Clutch) free travel. Adjusting nut (with lock
nut) at clutch fork end of connector link. 

Removal:-Remove transmission (see below). Discon
nect pedal linkage, remove throw-out bearing. Re
move cover mounting screws evenly, remove clutch. 

ELECTROMATIC CLUTCH 
ELECTROMATIC CLUTCH:-Vacuum type with electri

cal control. Optl. on all models. 
See Clutch Section for complete data. 
Control Solenoid-Auto-Lite SSD-4001. 
Control Relay-Auto-Lite HRH-4001. 
Control Governor (''2)-Auto-Lite TG0-4001. 

TRANSMISSION 
TRANSMISSION:-Own Make. Helical, constant-mesh 

(low speed gear), constant-mesh, synchro-mesh 
(second and high). Sliding spur (reverse gear). 
See Transmission Section /or complete data. 

Transmission Control:---Steering column mech. shift. 
See Transmission Section.for complete data. 

Removal:-Disconnect shifter rods, speedometer 
cable, hand brake cable at equalizer, and ground 
strap at transmission. Disconnect front universal, 
block drive shaft up for clearance. Support rear of 
engine with jack, unbolt frame cross-member car
rying rear engine mountings, remove flywheel hous
ing lower cover, disconnect stabilizer ~transmis
sion to X-member). Take out transm1SSion to fly
wheel housing screws, withdraw transmission. 

OVERDRIVE 
Aero-Drive Transmfssion:-Warner-Packard type 

(Warner Model AS2-R9) overdrive unit with elec
trical control. Optional equipment on all cars. 
See Trammiuion Section for complete data. 

►Overdrive Lock-up in Reverse Correction for Clip
per: Install 1948 Safety Switch (Kit No. 394484). 
See 1948 Packard Car Pages for Overdrive Safety Switch 
description and Car Wiring Diagram showing Overdrive 
Circuit with Safety Switch installed. 
Overdrive Solenoid-Delco-Remy Model 1118005. 
Overdrive Indicator Light-Green light on right side 
of speedometer dial. Lighted whenever overdrive is 
ready to engage (light goes out when accelerator 
pedal is released so that overdrive can engage). 
Throttle Switch-Cole-Hersee. Packard No. 347496. 
Adjust tappet screw on throttle lever to just contact 
switch plunger with throttle valve wide open. 
Governor Switch-Packard No. 367335, or Packard 
No. 377787 (with Electromatic Clutch). 
Control Relay-Delco-Remy Model 1116823. 

Removal: Procedure same as for regular transmission 
(see above) plus the following: Disconnect control 
cable, solenoid wires, and overdrive rear mounting. 

UNIVERSALS 
UNIVERSAL JOINTS:-Mechanics Type 3CR (Clipper), 

Detroit Universal Series 4251 (Others). 
See Univer1ah Section /or complete data. 

►CAUTION-Rear universal flange nut controls pin
ion bearing pre-load (must be adjusted whenever 
nut is loosened). Refer to Rear Axle Section for 
'Packard Rear Axle' article for complete data. 

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

type with Hotchkiss drive. Cover welded in place. 
See Rear Axle Section for complete data. 
Ratio--4.3-1 Std. 4.55-1 with Aero-Drive. 
Backlash-.003-.005". Screw adjustment. 

Removal :-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
(endplay up to .050" can be adjusted to desired .006" 
at one wheel). Endplay-.004-.007". 

SHOCK ABSORBERS 
SHOCK ABSORBERS:- Front , Rear 

Clipper _, .................. .Delco 1946-J,K. ... Monroe 371195 
Conv. Coupe ........ ·-···Delco 1966-C,D .... Monroe 364630 
Taxi _____ ......,elco 1966-C,D .... Delco 1021-V 

Fifth Shock Absorber (Stabilizer) :-Monroe 956790. 
Direct acting type. Used on Clipper models only. 

FRONT SUSPENSION 
Front Suspension (Clipper) :-New type Packard 

Safe-T-fleX (parallelogram type with upper & low
er support arms & coil springs-no torque arms). 
Other Models-Packard Safe-T-fleX type. Parallel
ogram type with coil springs and torque arms. 
See Front Srupemion Section I or complete data. 
Kingpin Inclination-5°35' (Clipper), 2½"(Others). 
Caster-Neg. 1•±½• (Clipper), ¼0 ±½ 0 (Others). 
Camber-O• ± ½• (Clipper), o• + ¾ 0 

- ¼• right 
wheel, Min. o• + 1 • -0° left wheel <Others). 
Toe In-0-1/16" measured 10" up from floor. 
Steering Geometry Inner wheel 23°±½ 0

• Outer 20• 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330). 

Worm-and-Roller type with idler arm on right 
frame rail (Clippers), center steering (Others). Re
fer to Gemmer Model 330 article . 
See Steering Gear Section /or complete data. 

BRAKES 
BRAKES :-Service. Bendix hydraullc, duo-servo, single 

anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section /or complete data. 
Drums-Centrifuse. Diameter 12"(front), ll"(rear). 
Lining-Moulded (Marshall 2201-H-8). Width 1¾". 
Thickness 3/16". Length: Primary shoe 11½" (front) 
10%" (rear). Secondary 13" (front), 12" (rear). 
Clearance-.015" at both ends of secondary shoe 

• with primary shoe forced out against drum. 
Hand Brake:---See Service Brakes above. 

MISC. MECHANICAL 
WINDSHIELD WIPER:-Stewart-Wamer Series 645-H 
. (Clipper), 645-E (Others). Electric type. 'Klixon' 

circuit-breaker mounted near wiper motor. 
See MilcellaneoUII Section for complete data. 

Power Operated Convertible Top: Vacuum Power type. 
See Miscellaneous Section I or complete data. 
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680 PACKARD 1941-42 '120' EIGHT, MODELS 1901, COMM'L 1901A, CLIPPER 1951 (1941) 
CLIPPER 2001 & 2011, CONVERTIBLE 2021, COMM'L 2001A (1942) 

CONTINUED FROM PRECEDING PAGE 
Removal:-Flange mounted on le:rt front face of fly

wheel housing. To remove, take out flange mount
ing screws, lift out starter and switch assembly. 

Starting Switch: Auto-Lite SS-4017('41), SS-4025('42) 
Ma~etic type. Mounted on starter and controlled 
by mstrument pushbutton switch RBM 5350 (1941), 
by Carter Car Starter 192-11U('41 Clip'r, All 1942-
-accelerator pedal starting). See Auto•Lite Magnetic 
Starter Control and Carter Car Starter article& in Electri• 
cal Equipment Section /or data.· 

GENERATOR 
Auto-Lite GDZ-4801F ('41-42), GDZ-4801G ('41), 
Armature GDZ-2006F (Std.); GEB-4802C-2, Arma
ture GEB-2006F (Taxicab & Police). Two brush 
(shunt) types with voltage and current regulation. 
Charging Rate Adjustment-None. See Regulator. 
Maximum Charging Rate-35 amperes, 8.0 volts hot. 
Actual charging rate controlled by Voltage Regu
lator and dependent on battery condition. 

Performance Data-GDZ-4801F 
Cold Hot 

Amperes Volts R.P.M. Amperes Volts R.P.M. 
0·--·······6·4 ············ 925 0 ............ 6.4 ............ 1000 
t. ........ _.6.6 ············1035 4 .. ·-·······6.6 ............ 1120 
8 .. ·-·······6.75 ............ 1140 8 ... ·-······6.75 ......... _.l235 

12 ............ 6.95 ............ 1250 12 ............ 6.95 ......... _.1350 
16 ............ 7 .15 .. ·-·······1370 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.o ............ moo 35 ............ 8.o ............ 2250 
Performance Data-GEB-4802C-2 

o .... _ ..... 6.4 ···-······· 560 o ......... -.6.4 ............ 620 
5 .... ·-·····6.6 ···-······· 640 5 ............ 6.6 ............ 700 

10 ......... _.6.8 ............ 720 10 ............ 6.8 ·-········ 800 
15 .... ·-····7·1 ···-······· 800 15..._ ....... 7.1 ........... 910 
20 .... _ ...... 7.3 •••········· 880 20 ........... 7.3 ···-·······1040 
25 ... _ ....... 7.5 ·········-· 980 25 ............ 7.5 ···-·······1170 
30 .• ·-·····7·8 ·········-·1080 30 ............ 7.8 ···········1340 

•35···-·······8.0 ............ 1200 35 ............ 8.0 ············1520 
•-Current Regulator setting. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-53 ozs. max. (GDZ Gen.), 
64-68 ozs. (GEB Generator) with new brushes. 
Field Current-1.60-1.78 amperes at 6.0 volts (all). 
Motoring Current-4.16-4.60 amperes (GDZ Gen.), 
4.0-4.5 amperes (GEB Generator) at 6.0 volts. 

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

Belt Adjustment:-50 lbs. tension on spring scale 
hooked to generator frame, or ½" thumb-pressure 
deflection between generator and pump pulleys. 

REGULATOR 
Auto-Lite Model VRP-4002O (GDZ Gen.), VRP-
4002D (GEB Gen.). Current-Voltage type on dash. 
For complete data, refer to Electrical Equipment Index. 
NOTE-Regulator cover sealed. Warranty void it 
seals broken. 

Cutout Relay 
Cuts In-6.4•6.6 volts, 920 generator RPM (cold). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap--.015" Min. 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 seals) & Adjustment
See Electrical Equipment Section /or complete data. 
Contact Gap--.012"min. (armature against stop pin). 
Air Gap--.048-.052" with contacts just opening. 

Current Regulator 
Setting.:......g4-36 amperes (marked '35' on the cover). 
Checking (without breaking seals) & Adjustment
See Electrical Equipment Section /or complete data. 
Contact & Air Gap-Same as for Voltage Regulator. 

LIGHTING 
LIGHTING:-Headlamps-Hall 'Sealed Beam• type. 

For complete data, refer to Electrical Equipment Index, 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3" below lamp center height). 
Beam Indicatol'--Red light on left side of speedo
meter. Lighted when Country (Upper) beams 1n use. 
Direction Signal ('42)-See Electrical Equip. Section. 

Switches 
Lighting-Delco-Remy 1995021 (Clipper), 1995011 
(Others), 1995019 ( Others-with Overdrive, equip
ped with Overdrive Indic. Light dimmer rheostat 
which is controll~d by light switch knob). 
Beam Selector-Delco-Remy 1997001 or 1997002. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ···················-··-··-·····-·············Sealed Beam 
Front Dir. Sig. & Parlc ............ 21-3, ___ ..... 1154 
Rear Dir. Signal.··········---·21......... 1129 
Beam Incllc., Glove CompL..... 1 ·····-··-·······-··· 51 
Instr., Speedometer Pointer ........ 1½ . ....... 55 
Clock, Map Light ···---······1½ ................ _ ..... 55 
Direction & Ovd. Ind ••• ·--······· 1 ½ ·-··················· 55 
Stop & Tall.. _____ ......,.l-3.-···-···············1154 
Rear License ··------··--· 3 ----··· 63 
Dome & Courtesy-··---- 6 .81 ('41), 82 ('42) 

• MISC. ELECTRICAL 
THERMOSTATIC RELAY:-Delco-Remy. On llghtlng 

switch. Contacts remain closed with 30 amperes, 
open in 3 minutes with 42 amps. @ 70• F. Not adj. 

FUSES :-Stop Light, Cigar Lighter and Accessories
Two 20 ampere. On back of lighting switch. 
Instrument & Tail Light-20 ampere. In connector 
near ammeter, or on Clipper instrum't light switch. 
Overdrive & Electro-matic Clutch-Separate 30 
ampere fuses. In feed wire from starter switch. 
Clock-3 amp. ('41), 4 amp. ('42). In feed wire. 
Direction Signal-9 ampere. In feed wire to flasher. 
Windshield Wiper-No fuse (circuit-breaker). 

BORNS:-Sparton-Vibrator type, air tone, twin horns 
operated by relay. 
Hom Current-22-25 amperes (total both horns). 

Hom Relay:-R•B-M Model 6006. 
Contacts Close-3-i volts (with relay upright). 

ENGINE 
ENGINE SPECIFICATIONS:-8 cylinder, 'L' head type, 

Bore-3¼". Stroke-41/4". 
Displacement-282 cu. ins. Rated HP-33.8. 
Developed Horsepower-120 HP (for 1941 engines) 
125 HP ('41 Clipper, All '42) at 3600 RPM. 
Compression Ratio and Pressure-As follows: 
6.41-1 (Std. '41) ··························-···110 lbs. at 125 RPM 
6.85-1 ('41 Clpr., '42, Optl. '41) ....... 118 lbs. at 125 RPM 
See Packard Shop Notes /or Cylinder Head data. 
Vacuum Reading-18-20" steady idling at 6 MPH. 

Electrical-Engine 

PISTONS ('41-42 ALUMINUM) : Aluminum alloy, auto
thermic strut, cam ground, tin plated. Length 33/s". 
Weight-17¼ oz. (stripped), 231/8 (with rings&pln). 
Removal-Pistons and rods removed from above. 
Clearance-.0005-.001". See Fitting New Pistons. 

Original Bore & Piston Sizes, Replacement Pistons:
See Packard Shop Note11 /or 11i:zse11 and markings. 

Fitting New Pistons:-Insert .0015" feeler½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons:-Slot toward valves. 
PISTONS ('42 CAST moN): Cast iron, cam ground 

pistons used on later cars. NOTE-Engines with 
cast-iron pistons carry suffix 'C' after Engine No. 
Length-3 11/16". . 
Weight-22¾ oz. (stripped). 28% (with rlngs&pln). 
Removal-Pistons and rods removed from above. 
Clearance-.0013-.0035" for Skirt . 

Original Bore & Piston Sizes, Replacement Pistons:
See Packard Shop Note& for si:;e& and markinga. 

PISTON RINGS :-2 Ferrox coated compression rings 
(Perfect Clrcle--#1 K·200 upper inner edge beveled

1 #2 K-70 lower outer edge grooved), 1 oil contro 
(X-90, 'C' wall '41, 'B' wall '42). CAUTION-trse 
'K' type rings only (have greater wall thickness 
than S.A.E. type). See Packard Shop Note& /or Re. 
placement (Triple Action) Piston Ring imtallation data. 

Ring Width End Gap Side Clearance 
Comp. (#1) ... 0925-.0935" ..... 007-.017" ....... 0025-.003" 
Comp. (#2) ... 1240-.1235" ..... 007-.017" ....... 0025-.003" 
on Control ..... 1865-.186" ..... 007-.015" ....... 0015-.002" 

Replacement Rings:-.005", .010", .020", .030", .040" O.S. 
Triple Action (packaged sets) std. & .020" oversize. 

PISTON PIN:-Diameter-.875". Length-2 51/64". Pin 
floats 1n piston and rod, held by locking rings. 
Pin Fit in Piston-Palm push fit with piston heated 
to 160°F. (Al. Pistons), palm push fit in piston at 
100° or press fit of 80-130 lbs. per sq. in (C. I. Pistons). 
Pin Fit in Rod Bushing-Finger push fit at 70° F. 

Replacement Pins:-Std. and .003", .006" oversize. 
CONN:fWTING ROD:-Length 7 11/16". Weight 31.6 ozs. 

Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Note& /or 11er11icing data. 
Crankpin Journal Diameter-2.094". 
Lower Bearing-Shlmless, precision, steel backed, 
babbitt lined type. Bearings furnished standard and 
. 001", .002", .003", .015" undersize. 
Clearance-.0005-.0025". Endplay-.004·.010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. 
See Packard Shop Notea /or 'Palnut' imtallation data. 

Installing Rods:-Oil squirt hole toward camshaft. 
CRANKSHAFI':-5 bearings, 8 integral counterweights 

Journal Diameter-2.7465". 
Bearings-Interchangeable, shlmless, precision, 
steel-backed, babbitt lined type. Funµshed stand
ard size and .001", .002" undersize. 
Clearance-.0005-.0025". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper halves can be 'rotated' in and out). 

End Thrust:-By #3 bearing. Endplay-.003·.008". 
CAMSBAFT:-5 bearing. Non-adjustable chain drive. 

See Packard Shop Note& /or Radiator & Fender a&&em• 
bl;y (unit) remor,al /or work on front end of en«ine, 
Bearings-Shlmless, precision, steel backed, babbitt 
lined type. Clearance-.001-.003". 

End Thrust:-Taken by thrust plate in back of cam-
shaft sprocket. Endplay-.0025-.006". • 

Timing Chain: Morse Type C-3682R or Ramsey. 
Width 1¼". Pitch .375". LeJl.gth 213/4" or 58 links. 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Camshaft Setting:-Install chain and sprockets to
gether with '0' marks on sprockets adjacent and in 
line with straightedge across shaft centers. • 

VALVES:- Head Diameter Stem Diameter Length 
Intake .......... 1 31/64" ................. 33975" ....... - ........... 5.619" 
Exhaust .... ·-···1 %" ...... ·-············33975" .................... 5.619" 

Seat Angle Lift Stem Clearance 
Intake .................. 30° ............... 318" ............... 002-.003" 
Exhaust ................ 45° ............... 3175" ............. 004-.005" 

Valve Guides:-Pressed in block from above with up
per end 31/32" below valve seat. Exhaust guides 
counter-bored on upper inner diameter to 3/s" diam
eter and %" deep. 

Valve Springs: Intake & Exhaust interchangeable. 
Pressure- 1941 1942 Length 
Closed·········-··· 47-52 lbs ......... 52-57 lbs ......... 1 5/8" 
Open ................ 114-124 lbs ......... 119-129 lbs ......... l 5/16" 
NOTE-Serrated washer installed on top of springs. 

Valve Lifters:-Mushroom type. Remove from below 
with camshaft out. Lifters furnished .001", .002", 
.005" oversize. Use Tool S.T. 5144 (piloted in valve 
guide) and ream for .005" oversize lifters. 
Diameter-.6235-.6240". Clearance-.0003-.0012". 

VALVE TIMING 
Tappet Clearance:-.007" Intake, .010" Exh. (warm & 

idling). NOTE-Self-locking tappet screw used. Re
move right front fender plate for access to valves. 

Valve Timing:--See Camshaft Setting above. 
Intake Valves-Open 1 • BTDC. Close 39° ALDO. 
Exhaust Valves-Open 45° BLDC. Close 5° ATDC. 
For .0125" Intake, .015" Exhaust tappet clearance. 
Valve Timing Check-With .0125" tappet clearance 
#1 intake valve should open with #1 piston 1 • or 
.0004" BTDC with 1st graduation before top dead 
center mark '#1 UP.DC' on vibration damper lined 
up with pointer (permissable variation 4° either 
way). Reset tappet clear .. 007" (hot & idling). 

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

See Packard Shop Notes for Oil Pump installation. 
Normal Oil Pressure:-40 lbs. at 45 MPH. 
Oil Pressure Relief Valve:-Mounted on pump cover. 

Not adjustable. Spring pressure 14lbs. ± 2 oz.@ 13/a". 
Oil Pressure Gauge ('42): Stewart-Warner Electric. 
Crankcase Capacity: 6 qts. ('41), 5½ qts. ('42). 

COOLING 
COOLING SYSTEM:-Capacity-17 quarts. 

Pressure Valve-In filler cap. Opens at 4½ lbs. 
(Std.), 12 lbs. (with Air Conditioning equipment). 

Water Pump:-Packless, sealed ball-bearing type. 
See Water Pump Section for complete data. 
Removal-Remove fan belt, disconnect pump hose, 
take out pump mounting screws, lift out pump. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Starts to open 147½ 0 (135° for radiator 
shutter thermostat used on 1901A). 

CLUTCH 
CLUTCH:-Long Model l0CF-CI. Semi-centrifugal, sin

gle plate, dry disc type. See Clutch Section for data. 
Facings-Woven (Pass.-US Asbestos 1133 G, Com'l. 
-Hycoe DV3112A), 2 required. Inside Diameter 6". 
Outside Diameter 10". Thickness .125". 

Adjustment:-Adjust nut on pedal rod (at clutch 
fork) 1½-1¾" free travel (2" Electromatic Clutch). 

Removal:-Remove transmission (see Transmission 

'120' EIGHT, MODELS 1901, COMM'L 1901A, CLIPPER 1951 (1941) 
CLIPPER 2001 & 2011, CONVERTIBLE 2021; COMM'L 2001A (1942) 1941-42 PACKARD 681 

Removal following) and flywheel housing lower 
cover. Disconnect and remove pedal rod, clutch 
throw-out bearing. Remove clutch cover screws (re
lease tension evenly) and lower assembly out. 

ELECTROMATIC CLUTCH 
ELECTROMATIC CLUTCH: Vacuum electric type Optl. 

See Clutch Section for complete data. 

TRANSMISSION 
TRANSMISSION:-Own Make. Constant-mesh, helical, 

ball-bearing mounted low speed gear (sliding spur 
reverse gear). Synchro-mesh (second & high). 
See Transmission Section for complete data. 

Transmission Control:-Own Remote Control type. 
• See Transmission Section for complete data. 

Removal:-Disconnect shifter rods, speedometer 
cable, hand brake cable at equalizer, engine ground 
strap, overdrive cable and solenoid wires (if used), 
front universal (block drive shaft up against floor 
pan) and rubber bearing at rear of overdrive. Sup
port r&ar of engine with jack and unbolt cross 
member. Disconnect clutch retractor spring & fore 
and aft restraint rod. Take out transmission-to
flywheel housing screws, remove assembly. 

OVERDRIVE 
OVERDRIVE: Warner Type R9 (Kick-down). Model 

AS2-R9 overdrive unit with electrical control. 
See Transmission Section for complete data. 

►Overdrive Lock-up in Reverse Correction for Clip
per: Install 1948 Safety Switch (Kit No. 394484). 
See 1948 Packard Car Pages for Overdrive Safety Switch 
description and Car Wiring Diagram showing Overdrive 
Circuit with Safety Switch installed. 
Overdrive Solenoid-Delco-Remy Model 1118005. 
Overdrive Indicator Light-Green light on right 
side of speedometer dial. Lighted whenever overdrive 
is ready to engage (light goes out when engaged). 
Throttle Switch-Cole-Hersee. Packard No: 347946. 
Adjust tappet screw on throttle lever to just contact 
switch plunger with throttle valve wide open. 
Govemor Switch-Bendix No. 364782 (1941), Pack
ard #367335 '42, 377787 '42 Electromatic Clutch. 
Control Relay Delco-Remy 1116801 '41, 1116823 '42. 

Removal: Procedure same as for regular transmission 
(see above) plus the following: Disconnect control 
cable, solenoid wires, and overdrive rear mounting. 

UNIVERSALS 
UNIVERSAL JOINTS: Mechanics 3CR. Needle bearings. 

See Universals Section for complete data. 
►CAUTION-Rear universal flange controls pinion 

bearing pre-load. For complete data, refer to the 
Rear Axle Seciion for Packard Rear Axle article, 

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

type with Hotchkiss drive. Cover welded in place. • 
See Rear Axle Section for complete data. 

Ratios- Std. Overdrive Optional 
'41 Clpr., Others .... 4.09-l ............ 4.36-1... .......................... . 
'42 Clipper ............... 4.1-1 ·-···-····4.3-1 ···········-·•··············· 
Long WB ................ 4.7-1 ............ 4.9-1 .................. 5.22-1 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 

backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
(endplay up to .050" can be adjusted to desired .006H 
at one wheel). Endplay-.004-.007". 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Front Rear 

'41 Clipper .............. Delco 1946-J, K ........ Monroe 371196 
'42 Clipper .............. .Delco 1946-J, K ........ Delco 1020-V 
'42 Clipper .............. .Delco 1946-J, K .... Monroe 379465 
Others ...................... Delco 1966-C, D .......... Delco 1021-V 
Long WB Exp ........ Delco 1966-C, D ........ Delco 1130-W 
Double acting (Front), Direct acting (Rear). 

Fifth Shock Absorber (Stabilizer): Clipper: Monroe 
373935 '41, 956790 '42. Others: Houde NFT. 

FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fleX' type 

(parallelogram type-coil springs & torque arms). 
NOTE-No torque arms used on Clipper Suspension. 
See Front Suspension Section for complete data. 
NOTE-Frame height must be set first before 
checking Caster and Camber. 
Frame Height-With car on level floor, distance 
from floor to top of frame side rail at front wheel 
center-line 181/a" (1901), 18¾" (1901A), equal on 
both sides within 1/16-5/16" (1942 except Clipper) 
with car loaded. 

Kingpin Incl. Caster Camber 
1941 ···--··-······· 21/2° .......... ½ 0 ± ½ 0 

•••••••• ½ 0 (½-1¼ 0

) 

i942 ................ 21/2° .............. ¼ 0 
•••••••••••• o·<-¼ 0 + ¾ 0 > 

Clipper ............ 5°35' ........ Neg 1 • ± ½ 0 
••••••••••••• 0° ± ½ 0 

Toe In-0-1/16" measured 10" up from floor. 
Steering Geometry-With the outer wheel turned 
20°, inner wheel 23½ 0 (1941-42), 23° ± ½ 0 (Clipper). 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330). 

Worm-and-Roller type with idler arm on right 
frame rail (Clippers), center steering (Others). Re
fer to Gemmer Model 330 article. 
See Steering Gear Section for complete data, 

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

anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section for complete data. 

►Model 1901A Note-Refer to 1941-42 Super Eighl 
page• f ollowin(l for all brake data on ihese models. 
Drums-Centrifuse. Diameter 12". 
Lining-Molded (Marshall 2201). Width 13/4". Thick. 
3/16". Length 11½" (primary shoe), 13" (secondary). 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake:--See Service Brake (above). 

MISC. MECHANICAL 
WINDSHIELD WIPER: Stewart-Warner No. 645-H 

(Clipper), 645-E (Others). Electric type. 'Klixon' 
circuit breaker mounted on or near wiper motor. 
See Miscellaneous Section for complete data. 

Power Operated Convertible Top: Vacuum Power type. 
See Miscellaneous Section for complete data. 

Power Window Regulators: Hydro-Electric type. 
See Miscellaneous Section for complete data. 
Window Lift Relay-Auto-Lite No. HRD-4001. 
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684 PACKARD 1941-42 '160' SUPER 8, 1903, 3A, 4, 5; '180' CUSTOM, 1906, 7, 8 (1941) 
.'160' SUPER 8, 2003, 3A, 4, 5, 55: '180' CUSTOM, 2006, 7, 8 (1942) Electrical-Engine 

CONTINUED FROM PRECEDING PAGE 
Performance Data 

Torque .. R.P.M. Volts Amperes 
0 ft. lbs ....................... 2695 .............. 5.5 ................ 77 

33.5 " ...................... Lock ... -·-·······3.0 ................ 652 
45.9 " ...................... Lock. .. _ ......... 4.0 ................ 906 

••-Pinion shaft R.P.M. 
Removal:-Flange mounted on left front face of fly

wheel housing. To remove, take out flange mount
ing screws, lift out starter and switch assembly. 

Starting Switch: Auto-Lite SS-4205 Solenoid type. 
Mounted on starter and controlled through relay 
by pushbutton switch RBM 5380 (1941), by Carter 
Car Starter No. 192-llU (1942-accelerator pedal 
starting). See Auto-Lite Solenoid Starter Control and 
Carter Car Starter in Electrical Equip. Section. 

GENERATOR 
Auto-Lite Mod. GEA-4802A-1. ArmatnreGDZ-2006F. 
Two-brush type with Current-Voltage control. 
Charging Rate Adjustment-None. See Regulator. 
Maximum Charging Rate--35 amperes (hot or 
cold), 8.0 volts, 1570 RPM and above with load or 
discharged battery (Current Regula tor setting) . 

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

0 ............ 6.4 ............ 850 0 ............ 6.4 ············ 865 
4 ............ 6.6 ············ 950 4 ............ 6.6 ............ 975 
8 ............ 6.75 ............ 1050 8 ............ 6.75 ............ 1075 

12 ............ 6.95 ............ 1150 12 ............ 6.95 ............ 1180 
16 ............ 7.1 ............ 1250 16 ............ 7.1 ............ 1300 
20 ............ 7.3 ············1345 20 ............ 7.3 ............ 1425 
24 ............ 7.5 ············1440 24 ............ 7.5 ············1560 
28 ............ 7.7 ············1540 28 ............ 7.7 ............ 1695 
32 ............ 7.85 ............ 1635 32 ............ 7.85 ............ 1850 
35 ............ 8.0 ............ 1700 35 ............ 8.0 ............ 1970 

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 pivot and clamp bolts. 

Belt Adjnstment:-Swing generator out until 50 lb. 
reading secured on scale hooked to clamp bolt lug 
parallel to clamp link or until belt deflection mid
way between generator and pump pulleys ls ½". 

REGULATOR 
Auto-Lite Model VRP-4002-C. Current-Voltage 
Type. Mounted in single case on engine side of dash. 
For complete data, re/er to Electrical Equipment lndex. 
NOTE-Regulator cover sealed. Warranty void if 
seals broken. 

Cutout Relay 
Cuts In-6.4-6.6 volts, 780 generator RPM (cold). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
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. 
To Check (without breaking seals)-Connect am
meter in charging line at regulator 'B' terminal (use 
short heavy leads), voltmeter between 'B' terminal 
and ground. Operate generator at speed equivalent 
to 30 MPH., charging fully charged battery, until 
voltage steady. Voltage should agree with ·setting. 
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. 
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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. 
Adjustment, Contact Gap, Air Gap-Same as for 
Voltage Regulator (above). 

LIGHTING 
LIGHTING :-Headlamps-Hall 'Sealed Beam' type. 

Fur complete data, re/er to Electrical Equipment Index. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3"below lamp center height). 
Beam Indicator-Red light on left side of speedo
meter. Lighted when Country (upper) beam in use. 
Direction Signal ('42)-See Electrical Equip. Section. 

Switches 
Lighting-Delco-Remy 1995021 (Clipper), 1995011 
(others), 1995019 (Others-with overdrive, equip
ped with Overdrive Indic. Light dimmer rheostat 
which is controlled by light switch knob). 
Beam Selector-Delco-Remy 1997001 or 1997002. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ···················-··-····-·········-··-···Sealed Beam 
Front Dir. Sig. & Park·-········-···21-3 .... ____ .ll54 
Rear Dir. Signal ................. ·-·······21.. ....................... ,1129 
Beam Indic., Glove Compt ... ·-··· 1 ........................ 51 
All Other Instrument Lights ..... 1½........................ 55 
Stop & Tail. ....... ·-·························21-3 ........................ ll54 
Rear License ................................ 3 ···········-··········· 63 
Dome & Courtesy·--···-····-····· 6 .. 81 ('41), 82 ('42) 

MISC. ELECTRICAL 
THERMOSTATIC RELAY:-Delco-Remy. On lighting 

switch. Contacts remain closed with 30 amperes, 
open in 3 minutes with 42 amps. @ 70° F. Not adj. 

FUSES :-Stop Light, Cigar Lighter and Accessories
Two 20 ampere. On back of lighting switch. 
Instrument & Tail Light-20 ampere. In connector 
near ammeter, or on Clipper instrum't light switch. 
Overdrive & Electro-matic Clutch-Separate 30 
ampere fuses. In feed wire from starter switch. 
Clock-3 amp. ('41), 4 amp. ('42). In feed wire. 
Direction Signal-9 ampere. In feed wire to flasher. 

BORNS:-Sparton-Vibrator type, air tone, twin horns 
operated by relay. 
Hom Current-33-36 amp·eres (total both horns). 

Hom Relay:-R-B-M Model 6006. 
Contacts Close--3-4 volts (with relay upright). 

ENGINE 
ENGINE SPECIFICATIONS:-8 cylinder, 'L' head type. 

Bore-3½". Stroke-4%". 
Dil!placement-356 cu. ins. Rated BP-39.2. 
Developed Horsepower 160 '41, 165 '42 at 3600 RPM. 
Compression Ratio and Pressure-As follows: 
6.45-1 iron (Std. '41) ................................ 110 at 125 RPM 
6.85-1 iron (Stet '42, Optl. '41) .. ·-·········133 at 300 RPM 
See Packard Shop Note& for Cylinder Head data. 
Vacuum Reading-18½" steady idling at 6 MPH. 

PISTONS:-Aluminum alloy, autothermic, strut type, 
tin plated, cam ground type. Length-37/a". 
Weight-20¼ ozs. (stripped), 26¾" (withrings&pin). 
Removal-Pistons and rods removed from above. 
Clearance--.0005-.001''. See Fitting New Pistons. 

Original Bore & Piston Sizes, Replacement Pistons:
See Packard Shoo Notu /or •ilie. and markin~•• 

Fitting New Pistons:-Insert .0015" feeler ½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons :-Slot toward valves. 
PISTON RINGS :-2 Ferrox coated compression rings 

(Perfect Circle-#1 K-200 upper inner edge grooved, 
#2 K-70 lower outer edge grooved), 1 oil control 
(X-90 'C' wall) ring, all above pin. CAUTION-Use 
'K' type rings only (have greater wall thickness 
than S.A.E. type). See Packard Shop Notes for Re
placement (Triple Action) Piston Ring installation data. 

Ring Width End Gap Side Clearance 
Comp. (#1) ... 0930-.0935" ..... 007-.017" ....... 0025-.003" 
Comp. ( #2) ... 1240-.1235" ..... 007-.0l 7" ....... 0025-.003" 
Oil Control ..... 1865-.186" ..... 007-.015" ....... 0015-.002" 

Replacement Rings:-.005", .010", .020", .030", .040" O.S. 
Triple Action (packaged sets) std. & .020" oversize. 

PISTON PIN :-Diameter-.875". Length-3 1 / 64". Pin 
floats in piston and rod, held by locking rings. 
Pin Fit in Piston-Palm push fit (piston at 160°F.). 
Pin Fit in Rod Bushing-Finger push fit at 70° F. 

Replacement Pins:-Std. and .003", .006" oversize. 
CONNECTING ROD: Length 9¼". Weight 39 ozs. 

Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Notes /or servicing data. • 
Crankpin Journal Diameter-2.250". 
Lower Bearing-Shimless, precision, steel backed, 
babbitt lined. Furn. Std., .001", .002", .003", .015" US. 
Clearance--.0005-.0025". Endplay-.004-.010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. 

Installing Rods:-Oil sa.uirt hole toward camshaft. 
CRANKSHAF.r:-9 bearings, 8 bolted counterweights 

Journal Diameter-2.7465". 
Bearings-Interchangeable, shimless, precision, 
steel-backed, babbitt lined type. Furnished stand
ard, .001", .002" undersize. Clearance-.0005-.0025". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper halves can be 'rotated' in and out). 

End Thrust:-By #5 bearing. Endplay-.003-.008". 
CAMSBAFT:-8 bearing. Non-adjustable chain drive. 

See Packard Shop Notes /or Radiator & Fender Assem
bly (unit) removal for work on front end of engine. 
Bearings--Shimless, precision, steel-backed, bab-

, bitt lined type. Clearance--.001-.003". 
End Thrust:-Taken by thrust plate in back of cam

shaft sprocket. Endplay-.0025-.006". 
Timing Chain:-Morse Type C-3682R (No. 765). Width 

1¼". Pitch .375". Length 62 links or 23¼". 
Camshaft Setting:-InstalJ chain and sprockets to

gether with 'O' marks on sprockets adjacent and in 
line with a straightedge across the shaft centers. 

V 41, VES :- Bead Diameter Stem Diameter Length 
Intake --···············1·670" ... _ .. _ .... 33975H.(D···-·······6·212"® 
Exhaust ·······-···1 7 /16" ............. 33975"(D ............ 6.212"® 

Seat Angle Lift Stem Clearance 
Intake .......................... 30° ........... 340" ................ 001-.003" 
Exhaust ·-·····················45° ........... 340" ................ 003-.005" 
(!)-For '42: .34025". ®-For '42: 6.224". 

Valve Guides:-Pressed in block from above with up
per end 31/32" below valve seat. Exhaust guides 
upper end counterbored to %" diameter, %" deep. 

Valve Springs:-Washer used on top of each spring. 
Pressure 1941 1942 Length 
Closed ................ 55-61 lbs ........... 60-66 lbs ............. 1 3/4" 
Open ................ 130-140 lbs ....... 135-145 lbs ......... 1 13/32" 

Valve Lifters:-Wilcox-Rich 'Zero-lash' type hydrau
lic lifters (mushroom type). Remove from below 
with camshaft out. Lifters furnished .001", .002", 
.005" oversize. Use Tool S.T. 5101 (piloted in valve 
guide) and ream for .005" oversize lifters. 
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Engine-Mechanical '160' SUPER 8, 1903, 3A. 4, 5; '180' CUSTOM, 1906, 7, 8 (1941) 
'160' SUPER 8, 2003, 3A, 4, 5, 55; '180' CUSTOM, 2006, 7, 8 ( 1942) 1941-42 PACKARD 685 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

See Packard Shop Note& /or Valve Li/ ter Clearance 
check when grinding 1'alvea. 
Diameter .7177-.7182". Clearance .0002" selective. 
See Miscellaneou& Section /or complete data. 

VALVE TIMING 
Tappet Clearance:-None in service (hydraulic type 

lifter). See Valve Servicing in Packard Shop Notes. 
Valve Timing:-See Camshaft Setting above. 

Intake Valves-Open 4° BTDC. Close 51° ALDC. 
Exhaust Valves-Open 49° BLDC. Close 10° ATDC. 
Valve Timing Check-#1 exhaust valve close 10° 
after top dead center (#1 pJ,ston .0438" ATDC) with 
hydraulic lifter dry (all oil drained out) and built 
up with feeler stock for zero tappet clearance. 

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

See Packard Shop Notes for Oil Pump Installation. 
Normal Oil Pressure:-50 lbs. at 45 MPH. 
Oil Pressure Relief Valve:-On _ pump cover. Not 

adjustable. Spring pressure 17½-18½ lbs. at 13/a". 
Oil Pressure Gauge: Stewart-Warner Electric type. 
Crankcase Capacity:-7 quarts. 

COOLING 
COOLING SYSTEM:-Capacity-20 quarts. 

Pressure Valve-In filler cap. Opens at 7 lbs. (Std.), 
12 lbs. (with Air. Conditioning equipment). 

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

Thermostat:-Harrison. In cyl. head outlet (Clipper). 
In radiator top tank operating shutters (Others). 
Setting-Std.: Starts to open 162° F (Clipper), 135° 
(Others). Alcohol Anti-Freeze: 147°F (Clipper). For 
heater use 162°F cyl. head outlet type for all models. 

CLUTCH 
CLUTCH: Long Model llCF-CI (Late '41, All '42), Mo«J.el 

llCFS-CI (Early 1941). Semi-centrifugal, single 
plate, dry disc types. NOTE-Early 1941 CllCFS-CI) 
are riveted assemblies and cannot be dismantled. 
See Clutch Section for complete data. 
Facings-Woven (U.S. Asbestos No. 1133-G) 1 2 used. 
Inside Diam. 6¾". Outside Diam. 11"'. ThlcK .. 125". 

Pedal Adjustment:-13/4-2¼" (Std.), 2" (with Electro
matic Clutch) free travel. Adjusting nut (with lock
nut) at clutch fork end of connector link. 

Removal:-Remove transmission (see below). Discon
nect pedal linkage, remove throw-out bearing. Re
move cover mounting screws evenly, remove clutch. 

ELECTROMATIC CLUTCH 
ELECTROMATIC CLUTCH: Vacuum electric type Opt!. 

See Clutch Section for complete data. 
TRANSMISSION 

TRANSMISSION:-Own Make, Constant-mesh, helical, 
ball-bearing mounted low speed gear (sliding spur 
reverse gear). Synchro-mesh (second & high). 
See Trarumilaion Section /or complete data. 

Transmission Control:-Own Remote Control type. 
See Trammis,ion Section /or complete data, 

Removal:-Disconnect shifter roda, speedometer 
cable, hand brake cable at eqpallzer, and ground 
strap at transmission. Disconnect front universal. 
block drive shaft up for clearance. S1,1pport rear of 
engine with jack, unbolt frame cross-member car
rying rear engine mountings, remove flywheel hous
ing lower cover, disconnect stabilizer (transmis
alon to X-member). Take out transmission to fly
wheel houatng ,crews, withdraw transmtsaton. 

OVERDRIVE 
OVERDRIVE: Warner Type R9 (Kick-down). Model 

AS1-R9A overdrive unit with electrical control. 
See Transmission Section /or complete data. 

►Overdrive Lock-up in Reverse Correction for Clip
per: Install 1948 Safety Switch (Kit No. 394484). 
See 1948 Packard Car Pages /or Overdrive Sa/ety Switch 
description and Car Wiring Diagram showing Overdrive 
Circuit with Safety Switch installed. 
Overdrive Solenoid-Delco-Remy Model 1118005. 
Overdrive Indicator Light-Green light on right 
side of speedometer dial. Lighted whenever over
is ready to. engage (light goes out when engaged). 
Throttle Switch-Cole-Hersee, Packard No. 347496. 
Adjust tappet screw on throttle lever to just contact 
switch plunger with throttle valve wide open. 
Govemor Switch-Bendix No. 364782 (1941), Pack
ard #367335 '42, 377787 '42 Electromatic Clutch. 
Control Relay Delco-Remy 1116801 '41, 1116823 '42. 

Removal: Procedure same as for regular transmission 
(see above) plus the following: Disconnect control 
cable, solenoid wires, and overdrive rear mounting. 

UNIVERSALS 
UNIVERSAL .JOINTS: Mechanics 3CR or 3C (front shaft 

Long Whbse. Cars). Needle bearing types. 
See Universal& Section for complete data. 

►CAUTION-Rear universal flange controls pinibn 
bearing pre-load. For complete data, refer to the 
Rear Axle Section /or Packard Rear Axle article. 

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

type with Hotchkiss drive and special Ring. Gear 
Support Roller. Cover welded in place. 
See Rear Axle Section for con;iplete data. 
Model Axle Ratio: Standard Overdrive 
1903, 6 ··························-··-·············-·-··3.92-1. ....... _ .... _._4_35_1 
1904, 7; 2004, 7 ·····-·······-·-···-····--···-··4.09-L_ .... __ .. _ .. .4.36-1 
1903A ··----·····-·······-·-··-········-·-·-·---···-··4·54-1. __ ._._ ......... 4. 7-1 
1903AB ·-···-···-···--··---···---···--···---···-···-·5.12·-l_. ___ ._ .. ___ ... . 
1905 ,8; 2005, 8 ·----··-·-·-··-··-·······--·-·-.4.36-1... __ .. ___ .. _ . .A.54-1 
2003, 6, 2023 ···-···········---·-······----·-·-····3.92-l .... ---·-·····-.4.09-1 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
Endplay-.004-.007"'. • 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Front Rear 

Clipper ·········-···-····Delco 1946-J, K ·-·· Monroe 371197 
1903 Coupe, 1906 .. Delco 1966-C, D -··· Monroe 364725 
1903 Sedans --·-·-·-· " " -·-· Monroe 362710 
2023 Conv. Coupe.. " " ··-· Monroe 371197 
All Others--······-····· " " ·-···-·-Delcoe 1021-V 
Exp't (exc. Clip'r) " " ···--···Delcoe 1130-W 
Double acting (Front), Direct Acting (Rear). 

Fifth Shock Absorber (Stabilizer) : Monroe 956790 di
rect acting type (Clipper), Houde NFT (Others). 
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FRONT SUSPENSION 
Front Suspension:-Independent 'Safe-T-fleX' type 

(parallelogram type-coil springs & torque arms). 
NOTE-No torque arms used on Clipper Suspension. 
See Front Suspension Section for complete data. 
NOTE-Frame height must ·be set first before 
checking Caster and Camber. 
Frame Height-With car on level floor, distance 
from floor to top of frame side rail at front wheel 
center-line 183/4" (1903,4,5,6,7,8), 19¼" (1903A, 3AB). 
equal on both sides within 1/16-5/16"(1942 models 
except Clipper). Load car until figure correct. 

Kingpin Incl. Caster Camber 
1941 ·-·······-··2½0

_ ••••••••• Neg. ¾ 0±½ 0 CD ·-·· ½ 0 <½-l¼ 0

) 

1942 --·-······-·2½ • ··-·······Neg. l ¼ • ± ½ • ·-·-·-··········-·-··· 0°® 
Clipper ····-···5°35'.-······Neg. 2° ± ½"·-···-············o• ± ½ 0 

CD-Caster 2½ 0 ±½ 0 for 1903A (Long Wheelbase). 
®-Limits-¼· to+¾· Right, o· to+ 1° Left. 
Toe In-0-1/16" measured 10" up from floor. 

STEERING GEAR 
Steering Gear: Packard (Gemmer design Model 330). 

Worm-and-Roller type with idler arm on right 
frame rail (Clippers), center steering (Others). Re
fer to Gemmer Model 330 article. 

• See Steering Gear Section for complete data. 

BRAKES 
BRAKES: Service. (1903,6; 2023 & Clipper) Bendix hy

draulic, duo-servo, single anchor type without ec
centric adjustment. (All Others) Bendix hydraulic, 
duo-servo, single anchor with eccentric adjustment. 
Hand lever applies rear service brakes on all cars. 
See Brake Section /or complete data. 
Drum-:Centrifuse. Diameter 12". 
Lining-Moulded type. Marshall 2201. 

1941 Models 
Thick- Length per Shoe 

Model Width ness Primary Secondary 
1903,6 .................. 2" ........ 3/16".···-···ll½" .. _ .. _ ... l3" 
1904,5, 7,8 ............ 2 ¼" ...... __ 3 / 16"-·---·--13" ·-··-···-···13" 
1901ACD ·····-·······2 ¼" .... __ .. 3 / 16"-·-·····13" ··-·-··----·13" 
1901A® ----··········2½"._ ... -.-3/l6" .... ____ l3" .........-
1901A® ···-····-·-··2¼"--·-·--·3/l6"-···-·-· - ·---·-·-····13" 
1903A(D ··----···-····2½"-·-·--·-3/16"-··-··-·13" ······---···13" 
1903AB® Front 2½"····-··-3/16"--·-····13" ·······-··--13" 
1903AB® Rear .. 23/4" .......... ¼"--·····--·-15" ·-··-··-···-15" 
CD-Hearse & Ambulance. ®-Airport Limousine. 
®-Heavy Duty Ambulance 4194HD, 4194HDF. 
1942-Moulded (Marshall 2201-H-8). Thick 3/16". 
Width 2" (All wheels 2023, Rear wheels Clipper), 
2¼"' (All Others). Length per shoe: Primary 13" 
(2004,5,7,8), 11½" (Others). Secondary 13" (All). 
Clearance-(Clipper & 1903, 6; 2023)-.015" at both 
ends of secondary shoe with primary shoe forced 
out against drum. All Others-.010" at heel and toe 
of each shoe. 

Hand Brake:-See Service Brakes (above). 

MISC. MECHANICAL 
WINDSHIELD WIPER:-Stewart-Warner Series 645-H 

(Clipper), 645-E (Others). Electric type. 'Klixon' 
circuit breaker mounted on or near wiper motor. 
See Miscellaneous Section /or complete data. 

Power Operated Convertible Top: Vacuum Power type. 
See Miscellaneous Section for complete data. 

Power Window Regulators: Hydro-Electric type. 
See Miscellaneous Section /or complete data. 
Window Lift Relay-Auto-Lite No. HRD-4001. 
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688 PACKARD 1946-47 CLIPPER SIX 2100, TAXICAB 2130 Electrica I-Engine 

CONTINUED FROM PRECEDING PAGI! 

GENERATOR 
DELCO-REMY 

Delco-Remy Model 1102682. Armature No. 1879002. 
Two brush (shunt) type with voltage and current 
regulation. Ventilated by fan on drive pulley. 
Charging Rate Adjustment-None. Charging rate 
controlled by Voltage Regulator, maximum output 
controlled by Current Regulator. See Regulator. 
Maximum Charging Rate-34-36 amperes, 8.0 volts 
hot. Actual charging rate controlled by Voltage 
Regulator and dependent on battery condition. 

Performance Data (Delco-Remy) 
Amperes Volts RPM. 

Cold .................................... 30© ................ 8.0 .. ·-·········1750 
(DNot maximum output. See Current Regulator. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-25 ozs. each. 
Field Current-1.75-1.9 amperes at 6.0 volts. 

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

Belt Adjustment: 50 lbs. tension on spring scale 
hooked to generator frame, or ½" thumb-pressure 
deflection midway between generator and pump 
pulleys. 

REGULATOR 
AUTO-LITE . 

Auto-Lite Model VRP-4002C (GDZ-4801F Gen.), 
Model VRP-4002D (GEB-4802C-2 Taxi Generator). 
SEE 1946-47 PACKARD 8 CAR PAGES FOR DAT A 

REGULATOR 
DELCO-REMY 

Delco-Remy Model 1118202 (1946), 1118278 (1946-
47). Single Core Type. Vibrating type Voltage and 
Current Regulators in case w!th Cutout Relay. • 
SeP. Electrical Equipment Section for complete data. 
CAUTION-Check generator for grounded field 
coils and leads before changing regulator settings 
to correct High Charging Rate or High Voltage. 

Cutout Relay 
Cuts ln-6.2-6.7 volts at 800 RPM (cold). 
Cuts Out-0-4.0 ampere discharge current. 
Contact GaP-.020" (same for both sets). 
Air GaP-.020" (with contacts just closed). 

Voltage Regulator 
Setting-7.2-7.4 volts hot (operating temperature). 
Regulator over-compensated for temperature. 
Should be checked with cover in place and hot. 
To Check-Connect ammeter in charging line at 
regulator 'BAT' terminal, voltmeter between this 
terminal and ground. Operate generator at 2800 
RPM, adjust charging rate to 8-10 amperes (use 
variable rheostat or A VR set). With regulator hot 
(150°F), decrease generator speed until cutout re
lay contacts open, then increase speed to 2800 
RPM and check hot voltage setting (above). 
To Adjust-Change regulator armature spring ten
sion slightly by bending hanger at lower end of one 
spring only. If further adjustment required, see 
Single Core Regulator article in Electrical Equip
ment Section for dther (2nd) spring adjustment. 
Air GaP-.070" between center of core and arma
ture with contacts just closing (press down on 
armature to open contacts, release pressure, check 
gap at point where contacts just clO!e). 

:H>V4 lX:IN NO G30NllNOl 

Vl,PQ HOil S:£l~Wd HY:J 8 UHYR:JYJ lfr9J>6l :£1:£1S 
·~-emuaA ·uon'Bin~a.r wa.r.rno ptrn a~-enoA tilJA\ 

.1<IA1 ciunqs) qsn.rq O.M.J. ·(-ua9 mm) ,i19ooz-a:tm 
'("11~9 zam .tl900Z-Z(l9 ·oN 0.mi-euuv "(qllaJXEJJ 
z-ozost-mm 'CPlS) i!l108J,-Z(l9 1apo:w QlJ'I-OlDV 

n11·0.1nv 

ll0l'1ll3N3!> 
'.lSJ,lDJS .lD:J .liJJ.lD:J pun 'P1!1»S :,i1au:1vw 

uo DJDP s1azdwo:, .lOj UO!J:>as 1uawd!nb3 JD3!.lJ3i11:£1 sas 
·.rO'.}a.rnq.reo uo nn-i6t 1apow .rai.r'BlS .mo 

.raµ,30 .6'.q parro.riuoo pu-e .raµ1:qs uo pa1unow ·acIAi 
onaml'BJi'i[ ·09v1 1apow .6'.maa-oa1aa :qa:n.MS .litqµ-eis 

•.6'.{qtuaSS'B U'B S'B t[Ol{MS PU'B 
.rap"81S aAoma.r 's&.a.ros 2ununotu a2U'BIJ ino a:l{'Bl 
'SaI(JA 1oauuoos1p 'aAoma.r o.:r., ·~u1snoq 1aaqMA'.1;i: JO 
aa'BJ iuo.rJ +Jal uo pa1unotu a2u-eu: .raµ-eis :11u.oma,i: 

sc:g············L&·ir-···········:ii:oO'I •••••••••••••••••••••• ,, it 
g9 ···-··········· o-g·-···········ooos···········-············sq1 ·11 0 

sa.radwv S'.IIOA ·w·d·a anb.ro.:r., 
(Amau-001aa) 'l?l'l?(I aaU'BUI.IOJ.I3d 

·qaBa ·szo si-tc:-uo1sua,L ,:juµds qsrua 
·pua .ro1-e1nunuoo 1-e asJ.M.:l{oo10-.ra1unoo-uon1?lOU 
·i6LtV ·o.N :iqpuag adA,L 1a.r.r'Bg p.r'Boq1no-aAµa 

• (S(apo:w nv> L!.08£81 
·oN 0.Illl'l?Ul.lV "9S0L0U .IO L&0LOU 1apo:w AWa,i:-oa1aa . 

.A.W3B·0:>13G 

ll3lll\flS 
'.liJJ.lDJS .ID:J ,liJJ.lD:J :3) 'P1!01S :J!1i1U1'DJII 

UO DJDp 8JSJdtU03 .lo/ UO!J:>aS 1uaw.d1nb3 JD:>pJ:>SJ:£1 sas 

·.rQla.rnq.r'Bo uo nn-i6t 1apow .ra1.r"81S .t'BO 
.ra1.reo .6'.q parro.riuoo pu-e .ra1.r-e1s uo paiunom qa1JA\S 
anau2'8Ji'i[ LlOt-SS 1apow an'I-Olnv :q:>!JJ&S .liuJµuis 
·.6'.1qmass"8 qawns pu-e .ra~p-eis ino +JH 's.M.a.ras 2UJ 
-iunom a~U"8IJ: +no a:l{'Bl 'aAoma.r OJ, ·2u1snoq 1aaq& 
-.6'.u: 10 ao'BJ 1uo.r1 ua1 uo paiunotu a2U'BM :1uAOmau 

OL9················0-i,··············:!Ia0'1 ·············-····· ,, o·st 
smr···············o-&·-··········"}{oO'I •••••••••••••••••••• " g·'[t 
oos···-····-·····s·&··············o11 •••••••••••••••••••••• ,, ss·11 
oot················o-t·····--··-·oov •••••••••••••••••••••• ,, os·s 
oo&·············-·s·t··············oc:s ···············-···· ,, st·s 
ooi···-···········o-s··············ostt······················ ,, sL·i 
001················9•9············--oo&&·······-············· ,, 09·0 
99 ················g·g·······-·····oo6t···-··················sq1 ·i;i: 0 

sa.radmv snoA ·w·d·a anb.ro.:r., 
GlJ'I-OlDV-'q'l?Q 3aUUULIOJ.I3d 

·s110A rs 'sa.radm-e 9Lt ··wda sg1-.Juµlu3: .liup1u1?.10 
• (saqsn.rq .M.au) ·szo &s-1:a,-uo1sua,L ,:juµds qsrua 

·pua .rQl-einmmoo 1-e aSI.M.:l{:>010-.ra1unoo-uon1?lOU 
·i6L tV ·o.N :iqpuag ac!A,L 1a.r.r-eg p.r'Boq1nO-.JAµ(I 

. '8?IZ-.M.VW ·oN a.till 
-uw.rv • LZOJ,-.M. V:W .10 tZ-Ot-M. V:W 1apo:w GlJ'I-QlDV 

a.111·0.1nv 

ll3lll\flS 
·iuawµ'l'ldtuoa aUJ1lua UJ aP{s ua1 uo-uonuao'I 

• (P.I'BITI.M.) .,91/91 8 '(alI'I-OlnV) .,9tf& 6 
1q21aH ·.,t qwJ.M. • .. %6t q1~ua'I-suo1suaWJa 

·atu'B.IJ O'.l ( +) 8AnISOd-IllUJULl3,L papun0.19 

Current Regulator 
Setting-34-36 amperes hot (operating temp.). 
To Check-Remove regulator cover, connect short 
jumper between Voltage Regulator frame and up
per contact support bracket (to short out Voltage 
Regulator), connect ammeter in charging line at 
regulator 'BAT' terminal, turn on car lights and 
accessories. Operate generator and increase speed 
until output remains constant. With regulator hot 
(150°F), reading should agree with setting (above). 
To Adjust-same as for Voltage Regulator (above). 
Air GaP-.080" (check same as Voltage Regulator). 

LIGHTING 
Headlamps: Hall."Sealed Beam" type. Upper and low

er beams controlled by Beam Selector Switch on 
toeboard. • 
See Electrical Equipment Section for complete data. 
Adjustment-Aim upper beam straight ahead (hot 
spot center 3" below lamp center height at 25 ft.). 
Beam Indicator-Red light on left side of speed
ometer dial. Lighted when Country (upper) beams 
in use. 

Dire()tion Signal: See Electrical Equipment Section. 
Direction Signal Indicator-Illuminated arrows on 
face of speedometer dial.Right or Left arrow lighted 
when direction signal on same side operating. 

Switches 
Lighting-Delco-Remy No. 1995021. 
Beam Selector-Delco-Remy No. 1997008. 

MISC. ELECTRICAL 
THERMOSTATIC RELAY: Delco-Remy. On lighting 

switch. Contacts remain closed with 30 amperes but 
open in 3 minutes with 42 amperes at 70°F. Not ad
justable. 

• FUSES: Auxiliary (Stop Light, Cigar Lighter, Body 
Lights, Accessories)-SFE 20 ampere. Two fuses on 
lighting switch. 
Instrument & Tail Light-SFE 20 ampere. On Panel 
Light Switch. 
Clock-SFE 4 ampere. In clock lead near clock. 
Overdrive-SFE 30 ampere. In relay lead. 
Direction Signal-9 ampere. In flasher lead. 

HORNS: Sparton. Vibrator type, air tone, twin horns 
operated by relay. 
Hom Current-22-25 amperes. 

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

ENGINE 
ENGINE SPECIFICATIONS: 6 cylinder, 'L' head type. 

Bore-3½". Stroke-4¼". 
Displacement-245 cubic inches. Rated H.P. 29.4 . 
Developed Horsepower-105 at 3600 RPM. 
Compression Ratio-6.71-1 (before Eng. #F-35000), 
7.0-1 (after Eng. #F-35000). Std. Cast Iron head. 
Compression & Vacuum Reading-See Tune-up data. 

ORIGINAL BORE & PISTONS: See Packard Shop Note& 
TIGHTENING TORQUES: See Packard Shop Notes. 
CYLINDER HEAD: Tightening Torque & Cylinder 

Head Diagram-See Packard Shop Note&. 
PISTONS: Aluminum alloy, Autothermic strut type. 

Replacement Pistons: See Packard Shop Note&. 
Fitting New Pistons:-Insert .0015" feeler½" wide be

tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons:-Slot toward valves. 
PISTON RINGS: Two compression rings (No. 200 top 

groove, No. 70 second groove), one oil control ring 
(No. 86) per piston, all above pin. Oil ring groove 
has \welve 5/32" oil drain holes. 

. Ring Width End Gap Side Clearance 
Compr. (#1) ..... 093-.0935" ..... 007-.017" ......... 0025-.003" 
Compr. (#2) ..... 1235-.124" ..... 007-.017" ... - .... 0025-.003" 
Oil Con tr. ( #3) .186-.1865" ..... 007-.015" ......... 0025-.003" 
NOTE-Oil Ring (Perfect Circle No. 86) has coil 
,spring type expander spring. 

Replacement Rings :-.005", .010", .020", .030", .040" 0. S. 
Triple Action (packaged sets) std. & .020" oversize. 
SPe Packard Shop Notes for Piston Ring data. 

PISTON PIN: Diameter .875". Length 3 1/64". 
Pin floats in piston and rod, held by locking rings. 
Pin Fit in Piston-Palm push fit with piston at 
160°F. (heat in water) . 
Pin Fit in Rod Bushing-Finger push fit at 70" F. 
Piston Pin & Connecting Rod Bushing Servicing
See Packard Shop Notes. 

Replacement Pins:-Std. and .003", .006" oversize. 
CONNECTING ROD: Length 7 11/16". Wgt. 31.6 ozs. 

(before Eng. #F·-35000), 35.4 ozs. (beginning Eng. 
#F-35000) . 
Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Notes for Piston Pin servicing data. 
Crankpin Journal Diamete'.r-2.094" (before Eng. 
#F-35000), 2.250" (beginning Eng. #F-35000). 
Lower Bearing-Shimless, precision, steel backed. 
Moraine Durex "300" (copper nickel matrix with 
babbitt overlay) lined type . 
Clearance-.0005- .0025". 
Endplay-.004-.010" (before Eng. #F-35000), .003-
.011" (beginning Eng. #F-35000) . 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps. 
See Packard Shop Note& for 'Palnut' installation data. 

Replacement Bearings: Furnished Std. size and .001", 
. 002", .003", .015" Undersize. 

Installing Rods:-Oil squirt hole toward camshaft. 
CRANKSHAFT: Four bearing type with integral 

counterweights and vibration dampener on forward 
end. 
Bearings-Interchangeable, shimless, precision 
type steel-backed, Moraine Durex "300" (copper 
nickel matrix with babbitt overlay) lined type. 
Journal Diameter-2.7465". Clearance-.0005-.0025". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper halves can be •rotated' in and out). 

Replacement Bearings: Furnished Std. size and .001", 
. 002" Undersize. 

End Thrust: Taken by front bearing. Endplay .003-
. 008". 

CAMSHAFT: Four-bearing type. Driven by non
adjustable chain (two-sprocket drive). 
Bearings-Shimless, precision. steel-backed, babbitt 
lined type. Clearance-.001-.003" . 

End Thrust:-Taken by thrust plate In back of cam
shaft sprocket. 

Length-3'1/s". 
Weight-20¼ ozs. (stripped), 26¾ ozs. (complete). • 
Removal-Pistons and rods removed from above. 
Clearance-.0005-.001". See Fitting New Pistons. 

Endplay-.0025-.006" (before Eng. #F-35000), .004-
. 006" (beginning Eng. #F-35000). 

Timing Chain: Morse or Ramsey. Width 1¼". Pitch 
. 375". Length 213/4" or 58 links. 
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Engine-Mecha nica I 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Camshaft Setting:-Install chain and sprockets to
gether with 'O' marks on sprockets adjacent and in 
line with straightedge across shaft centers. 

VALVES: Head Diameter Stem Diameter Length 
Intake .............. 1 19/32" ............... 33975'4© .............. 5.619" 
Exhaust ............ 1 3/8" ............... 33975'~®·-···········5.619" 
r@-.3417" (beginning Eng. #F-35000). 
@-.3398" (beginning Eng. #F-35000). 

Seat Angle Lift Stem Clearance 
Intake ............ 30° ................... 318" ............... 0015-.0035'4© 
Exhaust .......... 45° ................... 3175" ............. 0035-.0055"'® 
<D-.0005-.0031" (Beginning Eng. #F-35000). 
'®-.0024-.005" (beginning Eng. #F-35000). 

Valve Guides:-Pressed fa block from above with up
per end 31/32" below valve seat. Exhaust guide up
per end counterbored to %" diameter, %" deep. 

Valve Springs:-Intake and exhaust springs inter
changeable. Anti-rotation washer installed on top 
of springs. 

Springs-Before Eng, #F-35000 
Spring Pressure Spring Length 

Valve Closed ................ 52-57 lbs ........................... 1 5/8" 
Valve Open ................ 119-129 lbs ......................... l 5/16" 

Springs-After Eng. #F-35000 
Valve Closed ................ 60-66 lbs ........................... 1 3/4" 
Valve Open ................ 135-145 lbs ......................... 1 3/32" 

Valve Lifters:-Mushroom type. Remove from below 
with camshaft out. Lifters furnished .001", .002", 
.005" oversize. Use Tool S.T. 5144 (piloted in valve 
guide) and ream for .005" oversize lifters. 
Diameter-.6235-.6240"'. Clearance--.0003-.0012". 

VALVE TIMING 
Tappet Clearance:-.007" Intake, .010" Exh. (warm & 

Idling). NOTE-Tappet screws areself-lockingtype. 
Valve Timing:-See Camshaft Setting above. 

Intake Valves-Open 1 • BTDC. Close 39• ALDC. 
Exhaust Valves-Open 45° BLDC. Close 5• ATDC. 
With tappet clearance of .0125" Intake, .015" Exh. 
Valve Timing Check-With .0125" tappet clearance 
#1 intake valve should open with #1 piston 1 • or 
.0004" BTDC with 1st graduation before top dead 
center mark '#1 UP.DC' on vibration damper lined 
up with pointer (permissible variation 4° either 
way). Reset tappet clearance .007'" (hot & idling). 

LUBRICATION 
Engine Oiling System: Full pressure system (pressure 

to main and connecting rod bearings, camshaft 
bearings, piston pins, valve lifters, and timing 
chain). Oil pump mounted externally on right side 
of crankcase. 
Crankcase Capacity-5 quarts. 
Normal Oil Pressure-40 lbs. at driving speeds. 
Oil Pressure Regulator-On oil pump cover. Not ad
justable. Pressure regulator spring tension should 
be 14 lbs.± 2 oz. at 1 %". 

Oil Pump: Gear type. On right side of crankcase. 
Oil Pump Installation-See Packard Shop Notes. 

Oil Filter: Special equipment. 
Servicing-Renew filter cartridge at 8000-10000 
mile intervals. 

Oil Pressure Gauge:-Stewart-Warner electric type. 
COOLING 

Cooling System: Pressure type with pressure valve 
(relief valve) in radiator filler cap. Water pump 
mounted on front of engine with fan belt drive. 
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CLIPPER SIX 2100, TAXICAB 2130 1946-47 PACKARD 689 

Capacity-14 quarts. 
Radiator Core Removal-See Packard Shop Notes. 
Pressure Valve-In filler cap. Opens at 4½ lbs. 
(Passenger Cars), 7 lbs. (Taxicab). 

Water Pump:-Packless, sealed ball-bearing type. 
See Water Pump Section /or complete data. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat:-Bishop & Babcock. In cyl. head outlet. 
Setting-Starts to open at 145-150°F. (Std. Type), 
160-165°F. (Optl. High Reading Type). 

CLUTCH 
Long Model 9½CF-CS (Std.), llCF-CI (Taxicab). 
Single plate, semi-centrifugal, dry disc type. 
See Clutch Section /or complete data. 
Facings-Woven (US Asbestos type), 2 required. 
Pass. Cars: I.D. 6". O.D. 91/2". Thickness .125" (1/s"). 
Taxicab: I.D. 6%". O.D. 11". Thickness .125" (1/8 "). 

Pedal Adjustment:-1½-1¾" (Std.), 2"( with Electro
matic Clutch) free travel. Adjusting nut (with lock
nut) at clutch fork end of connector link. 

Removal :-Remove transmission (see below). Discon
nect pedal linkage, remove throw-out bearing. Re
move cover mounting screws evenly, remove clutch. 

ELECTROMATIC CLUTCH 
Electromatic Clutch-Vacuum electric type. Optl. 
See Clutch Section /or complete data, 

TRANSMISSION 
Own Make--3 Speed type. Hellcat constant-mesh 
(low speed gear), constant-mesh, synchro-mesh 
(second and high). Sliding spur (reverse gear). 
See Transminion Section /or complete data. 

Transmission Control: Steering col. mechanical shift. 
See Transmission Section /or complete data. 

Removal:-Disconnect shifter rods, speedometer 
cable, hand brake cable at equalizer, and ground 
strap at transmission. Disconnect front universal, 
block drive shaft up for clearance. Support rear of 
engine with jack, unbolt frame cross-member car
rying rear engine mountings, remove flywheel hous
ing lower cover, disconnect stabilizer (transmis
sion to X-member). Take out transmission to fly
wheel housing screws, withdraw transmission. 

OVERDRIVE 
►INSTALLATION OF Rll OVERDRIVE (To replace 

original R9 Assembly )-See "Warner Rl 1 Overdrive" 
in Transmission Section /or complete data. 
Warner Model AS2-R9 ("Econo-drive" used with 
Packard Transmission). Electric solenoid operated 
type (no centrifugal pawls) with Governor control 
and throttle operated "kick-down." 
See Transmission Section /or complete data. 

►Overdrive Lock-up in Reverse Correction for Clip
per: Install 1948 Safety Switch (Kit No. 394484). 
See 1948 Packard Car Pages /or Overdrive Safety Switch 
description and Car Wiring Diagram showing Overdrive 
Circuit tvith Safety Switch installed. 
Overdrive Indicator Light-Green light on right 
side of speedometer dial. Lights when overdrive is 
ready to engage (at car speed of 22 MPH), goes out 
when accelerator pedal released for engagement. 
Overdrive Relay-Delco-Remy No. 1116823. 

Removal: Disconnect control cable and all leads to 
solenoid, governor, and lockout switch. Free mount
ing at rear of overdrive case. Then remove over
drive & transmission. See Transmission Removal 

UNIVERSALS 
Mechanics Type 3CR. Needle bearing type, 2 used. 
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See Universal.! Section for complete data. 
►CAUTION-Rear universal flange nut controls 

rear axle pinion bearing pre-load which must be 
adjusted whenever nut is loosened. See Packard Rear 
Axle article in Rear Axle Section /or compfe,- data, 

REAR AX·LE 
Own Make-Hypoid Gear Type. Semt-floatlng type 
with Hotchkiss drive. Rear cover welded in place. 
See Rear Axle Section /or complete data. 

►REAR AXLE OIL SEAL LEAKAGE CORRECTION
See "Packard Rear Axle" in Rear Axle Section /or com
plete data. 
Ratio-4.3-1 (std.), 4.54-1 (with Overdrive & Taxi). 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub, and brake backing 
plate assembly. Withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
Wheel Bearing Adjustment--Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 

• (endplay up to .050" can be adjusted to desired .006" 
at one wheel). Endplay-.004-.007". 

SHOCK ABSORBERS 
Delco Model 1946-J,K (front), Model 1040-V (rear). 
Hydraulic, double acting (front), direct (rear). 

Fifth Shock Absorber (Stabilizer) :-Monroe 956790 
direct acting type (in one end of stabilizer bar). 

FRONT SUSPENSION 
Front Suspension: Clipper Type Packard Safe-T

Flex, independent, linked parallelogram type. 
See Front Suspension Section /or complete data. 
Kingpin Inclination-5°35' crosswise. 
Caster-Negative 1 ° plus or minus ½". 
Camber-0° plus or minus ¼ 0 • 

Toe ln-0-1/16" measured 10" up from floor. 
Steering Geometry Inner wheel 23"±½•. Outer 20• 

STEERING GEAR 
Steering Gear: Own Make (same design as the Gem

mer 335) Worm & Roller, "push-pull" adjustment. 
See Steering Gear Section /or complete data. 

BRAKES 
Service: Bendix Hydraulic, 4-wheel, Duo-Servo, Sin

gle anchor type without eccentric adjustment. Hand 
lever applies rear wheel service brakes. 
See Brake Section /or complete data. 
Drums-Centrifuse type. Diameter: Passenger Car 
12" (front), 11" (rear). Taxicab: 12" (all wheels). 
Lining-Primary: Marshall 2201H-8. Secondary: 
Marshall B-50 (Pass. Car), Marshall 9017 (Taxicab). 
Thickness 3/16". Width 2" (Taxi rear wheels), 13/4" 
(all shoes Pass. Cars, front wheels Taxi). Length 
per shoe: Front Wheels Primary 11 ½", Secondary 13" 
Rear Wheels-Primary 10%" (Pass. Cars), 11½" 
(Taxi). Secondary 12" (Pass. Car), 11½" (Taxi). 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake:-See Service Brakes above: 

MISC. MECHANICAL 
WINDSIDELD WIPER: Stewart-Warner Type 645-H. 

Electric type. "Klixon"type circuit breaker mounted 
near wiper motor. 
See Miacellaneow Section /or complete data. 
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CONTINUED FROM PRECEDING PAGE 

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. If 
more than slight excess noted, regulator is defective. 
To Adjust (with cover removed)-Same as for Volt
age Regulator (above). 
Contact Gap &Air Gap-SameasVoltageRegulator. 

LIGHTING 
Headlamps: Hall "Sealed Beam" type. Upper and low

er beams controlled by Beam Selector Switch on 
toeboard. 
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-Red light on left side of speed
ometer dial. Lighted with upper beam "on". 

Direction Signal: See Electrical Equipment Section. 
Direction Signal Indicator-Illuminated arrows on 
face of speedometer dial.Right or Left arrow lighted 
when direction signal on same side operating. 

• Switches 
Lighting-Delco-Remy No. 1995021. 
Beam Selector-Delco-Remy No. 1997008. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps .......................... 40-30 watts Sealed Beam 
Parking & Frt. Direc. Sig .......... 21-3 .................... 1154 
Rear Direc. Sig ........ _ ................... 21 .................... 1129 
Direc. Sig. Indicator .................. 1½ .................... 55 
Beam Ind., Glove Compt. .......... 1 ................. _. 51 
Instrument, Map Light ............ 1 ½ .................... 55 
Clock & Speedometer ('46L.. ..... 1 .................... 51 
Clock & Speedometer ('47) ........ 1½ .................... 55 
Overdrive Indicator .................... 1½ .................... 55 
Courtesy, Dome .......................... 6 .................... 82 
Stop & Tail .................................... 21-3 .................... 1154 
Rear License ................................ 3 ·····-········· .. ·· 63 

MISC. ELECTRICAL 
THERMOSTATIC RELAY: Delco-Remy. On lighting 

switch. Contacts remain closed with 30 amperes, 
open tn 3 minutes with 42 amps. at 70° F. Not adj. 

FUSES: Auxiliary (Stop Light, Cigar Lighter, Body 
Lights, Accessories)-SFE 20 ampere. Two fuses on 
lighting switch. 
Instrument & Tail Light-SFE 20 ampere. On Panel 
Light Switch. 
CJock-SFE 4 ampere. In clock lead near clock. 
Overdrive-SFE 30 ampere. In relay lead. 
Direction Signal-9 ampere. In flasher lead. 

HORNS: Sparton. Vibrator type, air tone, twin horns 
operated by relay. 
Hom Current-22-25 amperes. 

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

ENGINE 
ENGINE SPECIFICATIONS: Eight cylinder "L" head 

type. Bore-3¼". Stroke-4¼". 
Displacement-282 cubic ins. Rated BP.-33.8. 
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Developed Horsepower-125 at 3600 RPM. 
Compression Ratio-6.85-1 Std. cast iron head. 
Compression & Vacuum Reading-See Tune-up data. 

ORIGINAL BORE & PISTONS: See Packard Shop Notes 
TIGHTENING TORQUES: See Packard Shop Notes. 
CYLINDER HEAD: Tightening Torque & Cylinder 

Head Diagram-See Packard Shop Notes. 
PISTONS: Aluminum alloy, autothermic strut type. 

Length 3'1/a". 
Weight-17¼ ozs. (stripped), 231/a (with rings&pin). 
Removal-Pistons and rods removed from above. 
Clearance-.0005"-.001". See Fitting New Pistons. 

Replacement Pistons: See Packard Shop Notes. 
Fitting New Pistons:-Insert .0015" feeler½" wide be

tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 

Installing Pistons:-Slot toward valves. 
PISTON RINGS: Two compression rings (No. 200 top 

groove, No. 70 second groove), one oil control ring 
(No. 86) per piston, all above pin. Oil ring groove 
has twelve 5/32" oil drain holes. 

Ring Width End Gap Side Clearance 
Comp. (#1) ... 0925-.0935" ..... 007-.017" ....... 0025-.003" 
Comp. (#2) ... 1240-.1235" ..... 007-.017" ... _ .. 0025-.003" 
Oil Control ..... 1865-.186" ..... 007-.015" ...... 0025-.003" 
NOTE-Oil Ring (Perfect Circle No. 86) has coll 
spring type expander spring. 

Replacement Rings:-.005, .010", .020", .030", .040" O.S. 
Triple Action (packaged setsJ std. & .020" oversize. 
See Packard Shop Notes for Piston Ring data. 

'PISTON PIN: Diameter .875". Length 2 51/64". 
Pin floats in piston and rod, held by locking rings. 
Pin Fit in Piston-Palm push fit with piston at 
160°F. (heat in water) . 
Pin Fit in Rod Bushing-Finger push flt at 70°F. 
Piston Pin & Connecting Rod Bushing Servicing
See Packard Shop Notes. 

Replacement Pins:-Std. and .003", .006" oversize. 
CONNECTING ROD: Length 7 11/16". Weight 31.6 oz. 

Upper Bearing (Piston Pin Bushing)-Split type. 
See Packard Shop Notes for servicing data. 
Crankpin Journal Diameter-2.094". 
Lower Bearing-Shimless, precision, steel backed, 
Moraine Durex "300" (copper nickel matrix with 
babbitt overlay) lined type . 
Clearance-.0005-.0025". Endplay-.004- .010". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file rods or caps 
See Packard Shop Notes /or 'Palnut' imtallation data. 

Replacement Bearings: Furnished Std. size and .001", 
. 002", .003", .015" Undersize. 

Installing Rods:-Oil squirt hole toward camshaft. 
CRANKSHAFT: Five bearing type with integral coun

terweights and vibration dampener on forward end. 
Journal Diameter-2.7465". 
Bearings-Interchangeable, shimless, precision 
type steel-backed, Moraine Durex "300" (copper 
nickel matrix with babbitt overlay) lined type. 
Clearance-.0005- .0025". 

Bearing Adjustment:-None (no shims). Replace 
bearings (upper halves can be 'rotated' in and out). 

Replacement Bearings: Furnished Std. size and .001", 
. 002" Undersize. 

End Thrust:-By #3 beartne. Endplay-.003-.008". 
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Electrical-Engine-Mechanical 

CAMSHAFT: Five bearing type. Non-adjustable (two 
sprocket) chain drive. 
Bearings-Shimless, precision, steel backed, babbitt 
lined type. Clearance--.001-.003". 

End Thrust:-Taken by thrust plate in back of cam
shaft sprocket. Endplay-.0025-.006". 

Timing Chain: Morse or Ramsey. Width 1¼". Pitch 
. 375". Length 213/4" or 58 links. 

Camshaft Setting:-Install chain and sprockets to
gether with 'O' marks on sprockets adjacent and in 
line with straightedge across shaft centers. 

VALVES: Head Diameter Stem Diameter Length 
Intake ... - ....... 1 31/64" ................. 33975" ............ : ... 5.619" 
Exhaust ................ 1%" ................. 33975" ................ 5.619" 

Seat Angle Lift Stem Clearance 
Intake ............ 30° ................... 318" ................... 0015-.0035" 
Exhaust .......... 45° ................... 3175" ................. 0035-.0055" 

Valve Guides:-Pressed in block from above with up
per end 31/32" below valve seat. Exhaust guides 
counter-bored on upper inner diameter to %" diam
eter and %" deep. 

Valve Springs:-Intake and exhaust springs inter
changeable. Anti-rotation serrated washer Installed 
on top of springs. 

Spring Pressure Spring Length 
Valve Closed .................... 52-57 lbs ................... 1 5/8" 
Valve Open ·-········· .......... 119-l291bs ............ _ ..... 1 5/16" 

Valve Lifters:-Mushroom type. Remove from below 
with camshaft out. Lifters furnished .001 .. , .002", 
.005" oversize. Use Tool S.T. 5144 (piloted in valve 
guide) and ream for .005" oversize lifters. 
Diameter-.6235-.6240". Clearance-.0003-.0012". 

VALVE TIMING 
Tappet Clearance:-.007" Intake, .010" Exh. (warm & 

idling). NOTE-Self-locking tappet screw used. 
Valve Timing:-See Camshaft Setting above. 

Intake Valves-Open l O BTDC. Close 39° ALDC. 
Exhaust Valves-Open 45• BLDC. Close 5• ATDC . 
Above figures correct with .0125" Intake, .015" Ex
haust tappet clearance. 
Valve Timing Check-With .0125" tappet clearance 
#1 intake valve should open with #1 piston 1 • or 
.0004" BTDC with 1st graduation before top dead 
center mark '#1 UPDC' on vibration damper lined 
up with pointer (permissible variation 4° either 
way). Reset tappet clearance .007" (hot & idling). 

LUBRICATION 
Engine Oiling System: Full pressure system (pressure 

to main and connecting rod bearings, camshaft 
bearings, piston pins, valve lifters, and timing 
chain). Oil pump mounted externally on right side 
of crankcase. 
Crankcase Capacity-5½ quarts. 
Normal Oil Pressure-40 lbs. at driving speeds. 
Oil Pressure Regulator-On oil pump cover. Not ad
justable. Pressure regulator spring tension should 
be 14 lbs. ± 2 oz. at 1 '1/a". 

Oil Pump: Gear type. On right side of crankcase. 
Oil Pump Installation-See Packard Shop Noiea. 

Oil Filter: Special equipment. 
Servicing-Renew filter cartridge at 8000-10000 
mile intervals. 
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Mechanical 

COOLING 
Cooling System: Pressure type with pressure valve 

(relief valve) in radiator filler cap. Water pump 
mounted on front of engine with generator & fan 
belt drive. 
Capacity-17 quarts. 
Radiator Core Removal-See Packard Shop Note&. 
Pressure Valv~In filler cap. Opens at 4½ lbs. 

Water Pump:-Packless, sealed ball-bearing type. 
See Water' Pump Section for complete data. 
Removal-Remove fan belt, disconnect pump hose, 
take out pump mounting screws, lift out pump. 
Belt Adjustment-See Generator Belt Adju•tment. 

Thermostat:-Harrison. In cylinder head outlet. 
Setting-Starts to open at 145-150°F. (Std. Type), 
160-165"F. (Optl. High Reading Type). 

CLUTCH 
. J:,ong Model lOCF-CI. Single plate, semi-centrifu

gal, dry disc type. 
See Clutch Section for complete data. 
Facings-Woven (US Asbestos) type, 2 required. 
ID. 6". OD.10". Thickness .125" <¼"). 

Adjustment:-Adjust nut on pedal rod (at clutch 
fork) for 1½-13/4" free travel (2" on cars with Elec
tromatic Clutch). 

Removal:-Remove transmission (see Transmission 
Removal following) and flywheel housing lower 
cover. Disconnect and remove pedal rod, clutch 
throw-out bearing. Remove clutch cover screws (re
lease tension evenly) and lower assembly out. 

ELECTROMATIC CLUTCH 
Electromatic Clutch-Vacuum type actuation with 
electrical control. Optl. on all models. 
See Clutch Section for complete data. 

TRANSMISSION 
Own Make. Helical gear, constant-mesh, synchro
mesh (Second & High), constant-mesh (Low). Slid
ing spur gear (Reverse). Low & Second speed gears 
are ball bearing mounted. 
See Tranamisaion Section /or complete data. 

Transmission Control: Remote control type with 
shift lever mounted on steering column. 
See Trammiuion Section /or complete data. 

Removal :-Disconnect shifter rods, speedometer 
cable, hand brake cable at equalizer. engine ground 
strap, overdrive cable and solenoid wires (if used), 
front universal (block drive shaft up against floor 
pan) and rubber bearing at rear of overdrive. Sup-
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CLIPPER EIGHT 210 I, DELUXE CLIPPER 2111 1946-47 PACKARD 693 

port rear of engine with Jack and unbolt cross 
member (at frame ends and transmission case), 
disconnect clutch retractor spring and fore-and-aft 
restraint rod. Take out transmission-to-housing 
mounting screws, remove transmission assembly. 

OVERDRIVE 
►INSTALLATION OF Rll OVERDRIVE (To replace 

original R9 Assembly )-See "Warner Rl 1 Overdrive" 
in Transmission Section for complete data. 
Warner Model AS2-R9 ("Econo-drive" used with 
Packard Transmission). Electric solenoid operated 
type (no centrifugal pawls) with Governor control 
and throttle operated "kick-down." 
See Trammisaion Section for complete data. 

►Overdrive Lock-up in Reverse Correction for Clip
per: Install 1948 Safety Switch (Kit No. 394484). 
See 1948 Packard Car Pages for Overdrive Safety Switch 
description and Car Wiring Diagram showing Overdrive 
Circuit with Sa/ ety Switch installed. 
Overdrive Indicator Light-Green light on right 
side of speedometer dial. Lights when overdrive is 
ready to engage (at car speed of 22 MPH), goes out 
when accelerator pedal released momentarily to 
engage overdrive. 
Overdrive Relay-Delco-Remy No. 1116823. 

Removal: Disconnect control cable and all leads to 
solenoid, governor, and lockout switch. Free mount
ing at rear of overdrive case. Then remove over
drive and transmission assembly as directed in 
Transmission removal (above). 

UNIVERSALS 
Mechanics Type 3CR. Needle bearing type, 2 used. 
See Universals Section for complete data. 

►CAUTION-Rear universal flange nut controls 
rear axle pinion bearing pre-load which must be 
adjusted whenever nut is loosened. See Packard Rear 
Axle article in Rear Axle Section /or complete data. 

REAR AXLE 
Own Make. Semi-floating, hypold gear type with 
Hotchkiss Drive. 
See Rear Axle Section /or complete data. 

►REAR AXLE OIL SEAL LEA.KA.GE CORRECTION
See "Packard Rear Axle" in Rear Axle Section /or com• 
plete data. 
Ratio-4.1-1 (Std.), 4.3-1 (With overdrive>. 
Backlash-.003-.005". Screw adjustment. 

Removal:-Remove wheel, hub~ and brake backing 
plate assembly. Withdraw 8.X.le shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
carrier-to-housing bolt nuts, withdraw carrier. 
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Wheel Bearing Adjustment-Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Unbolt backing plate and clips hold
ing brake tube to housing. Add or remove shims 
(endplay up to .050'' can be adjusted to desired .006" 
at one wheel). Endplay-.004-.007". 

SHOCK ABSORBERS 
Delco Model 1946-J,K (front), Model 1040-V (rear). 
Hydraulic, double acting (front), direct (rear). 

Fifth Shock Absorber (Stabilizer) :-Monroe 373935. 
Direct acting, hydraulic (built-in rear stabilizer). 

FRONT SUSPENSION 
Front Suspension: Clipper Type Packard Safe-T

Flex, independent, linked parallelogram type with 
coil springs. 
See Front Swpemion Section for complete data. 
Kingpin Inclination-5°35' crosswise. 
Camber-O• plus or minus ¼ • . 
Caster-Neg. 1• plus or minus½". Adjustable. 
Toe In-0" (plus 1/16", minus 0") at hub height. Ad
just by turning adjuster at outer end of each tie rod 
equally. 
Steering Geometry-Innerwheel 23°±1/z•. Outer20•. 

STEERING GEAR 
Steering Gear: Own Make (same design as Gemmer 

Model 335) Worm & Roller with "push-pull" adjust
ment. 
See Steering Gear Secti-,n /or complete data. 

BRAKES 
Service: Bendix Hydraulic, 4-wheel, Duo-Servo, Sin·

gle anchor type without eccentric adjustment. 
Hand lever applies rear wheel service brakes. 
See Brake Section /or complete data. 
Drums--Centrifuse. Diameter 12". 
Lining-Marshall 2201H-8 (primary shoe), Marshall 
B-50 (secondary). Width 13/4". Thickness 3/16". 
Length per shoe 11½" (primary), 13" (secondary). 
Clearance--.015" at both end of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake:-See Service Brake (above). 

MISC. MECHANICAL 
WINDSHIELD WIPER: Stewart-Warner Type 645-H. 

Electric type. NOTE-'Klixon' type circuit-breaker 
mounted on unit (no fuse used). 
See Mucellaneow Section for complete data. 
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.. IGNITION·TIMING . 
Std •. Se~ting'-As give1:1 belC>w. S~e.F1iel' 9Q:Iµpei,..s~
tor Settmg for service and fuel corrections. 

• Flywheel Degre.:lS Piston Position 
All. Engin~ .......... , .... .:, ..... ~• J,3TI>C: ...... :.;,.,007:0" $TPC. 
Timing Mark-Vibration· dampener at front of en
gine marked '#1 UP.DC' at tdp dead· center.for #1 
piston ,with 15. (1~) graduations before this mar,k. 
T~g-Loosen thumJ?nut·,.set Fuel Compensator. 
pomter at 'O', tighten thumbnut. With #l pistoh on 
compression, turn· engine over until piston reaches 
firing position (see table :aboye) with 4th-gradua
tion ahead of #!UP.DC mark in line -with pointer 
on chain case cover. Loosen· advance .arm clamp. 
bolt, rotate distributor until contacts begin to·open, 
tighten clamp bolt, see that rotor opposite #1 seg
me~t in distdputor. cap, check Fuel Compensator 
settmg (;following).. . · . : . . . : . 
T.iming (Neon Timing .Light)-Mark 4th graduation 
ahead of #!UP.DC mark on vibration dampener 
witn.wpite paint, clip neon ~iming light at #1 spark 
plug and d,irect .light o.n v1bri;i.tion damp¢ner., Jdle 
engine below 500 RPM and adjust distributor· as 
directed above until mark in line with pointer on 
chain case cover. 
}fuel Compensator Setting-Sliould be set for slight , 
ping when accelerating with wide open throttle, To 
adjust, loos~n thumbnu.t, rotate .distributor counter-· 
clockwise (if ping too ~evere) 1.clockwise,. (if no. p4lg 
n~ted) ,tj,ghten thumbnut and·~echeck perforniance. 

. CARBURETOR • 
.Carter Type WDO, Model 531S;SA. 1¼!' Dual' down

·dra!t type with .Carter. Climatic Control. . . • .. 
See _Cqrburetor Section ./or complete data. • : 
Casting Numbers-377 (531S), q(l4, (531SA). 

►CARBURETOR RECOMMENDED CHANGES (for bet
}_e~ L,;nv_,Speed Perfor,r:i-ance.qnd {ncreased (;as Mileage). · 
---'See Cart~r WDO i.n Carburetor Section.for com-

·'plete data.· • . • .. • • • • • •• • .. 
. Idle Setting7\Vith eµgine :Wa,rpl <.fa&t idle inoper~
tive), set throttle stopscrew for 6 MPH. idle speed. 
(Std.), 8-10 MPH. (Cars with Electromatic Clutch) 
Adjust both idle screws. (1 for each barrel, adjust 
alike} for smooth idling 'performance ( turn screws 
In.· !Qr .leaner mixture, .correct .setting 1 to ·2 turns 

:.PPe:P. for each scre-w: .. Recheck idle· speed. , .. : • :. 
Accelerating- Pu.mp-Pump arm under dust cover at 
top of. carburetor has two holes for pump link en.: · 
gagement. Set as follows: •. · •• 
Inner Hole. (min. stroke)-Normal setting.· . 
Outer (n;iax:: 'stroke)-It greater charge required: 
Float Level:...:...S/32" from top of float to bowl cQver 
with valve seated (remove gasket&invert"to check). 
Metering· Rods. & Jets--Re/er tif Car.bureior lndei:"· for • 
Carter Downdraft Carburetor Jet Specification Table. 

Fast ld.le:-Integral type (built-in carburetor). 
See Carburetion ~quipment Section /or data. . . 
SettiJig-.. ~•Adjust fast idle screw .for .0~-.028" throt
tle openmg:(GaugeT109-189) ·with choke closed~ 

Automatic Choke:~arter Climatic Control. • • 
See Carburetion Equipment Section for data. ·: • • 
Setting-Set thermostat coil housing at index; 

. , .• CA~B·~ EQUIPMENT •. . .. , 
Air ~eaner:,,AC. Oil-wetted type. Std., Heav:u-duty· 

Oil-bath typ·e Optl. . :· • . ' • • •. •J, • 

Servicing (Oil-wetted type)..,:.Wa,sh and .,re-oil :fil
ter·elenient·\vhenever:crankcase oil changed (1000.'. 
2000 mile intervals for normal service). • • • 
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SUP.ER CLIPPElfEi~HT, MODEi.s 2103, jf 23. ::· 
CUSTOM s·uPER CLIPPER; MODELS 2106,2126--~ r946-47 PACKARD 695 

Servicing (Oil-bath type)-Clean filter element, 
. ·clean and refill oil reservoir with SAE No. 50 en
gine oil (Summer), ~AE NQ. 30 (Winter) to level of 
indicator lin~ on case (approx. 1 pint) whenever 
crankcase oil changed (1000-2000 mile intervals). 
Oil Filler Cap (Ci:ankcase Ventilator Filter)-Wash 
filter element in filler cap and re-oil when servic-
ing air cleaner. • 

Fµel Pump: AC. Type.~. Dii;i.phragm type fu·e1 -pump. 
Exchange Pump AC No. 545. · · 
See Carburetion Equipment Section· /or data. 
Pressure-4-4¾ lbs. max. ., 

Gasoline Gauge:,-Stewart (Stewart-Warner) electric. 
See C,irburetion Equipment Section /or .data., 

BATTERY 
Auto-Lite Type :PN-:17ZR. 6 Volt, 17Plate, 120 Am
pere Hour Capacity (20 hour rate). 
,starting, Capacity-138 amperes for 20 minutes. 
• Zero Capacity-300 amperes for 4.1 minutes. Fiye 
second voltage 4.35 volts. 
Grounded· Terminal-Positive ( +) to frame. 
Diftieiisiolis-Leilgth 19%". Width 4". Hght. 9 3/16". 
Location-On left side in engine compartment. 

STARTER. 
Ailto' .. Lite Model MAX-4052. Armature MAW-2069 .• 
Driv.e-:-Overrunning clutch (solenoid pinion shift) 
through reduction gears. . • 
Rotation-Clockwise at commutator end. 
Bnish Sptjng Tension~-53 ozs. (new brushes) .. 
.. · · Performance .Data 
Torque· • • RP;M(D Volts Amperes 

0 ft. lbs ..... ___ .2700.- .. -.5.5 ___ 77 
33.5 "· • • ................... Lock.· ......... _.3.0 ................ 650 

• 45;9 • · " · ............. : ...... Lock. .......... _A.0 ..... ~ . ..: ...... :900 
(!)-Pinion shaft RPM.· (reduction gear drive) .. 

R,emoval:..:..-Flange·mounted on left front face of fly
wheel housing. To remove; ·take ·out flange mount
iµg screws, .lift out starter 1:1.nd switch assembly . 

Starting Switch: Auto-Lite Model SS-4205 Solenoid 
. type. ·Mounted on starter and controlled by Carter 
.Car ·Starter Model 192-llU mounted on carburetor 
(accelerator pedal starting). See Electrical Equip
ment Section I or .Auto-LiW Solenoid Switchu (Ind Car
ter .Car Starter. 

.GENERATOR 
Auto-Lite Model "No. GEA-4802A-l. Armature ·No. 
GDZ-2006F. Two brush type with Current a.nd Volt-
ll,ge ~ontrol, Air cooled by fan on pulley. • , 
Charging -Rate .,Adjustment-None. See. Regulator. 
~.~um: C~ging ~te-35 amperes (hc;>t or 
cold); 8:0 volts, 1700 RPM and-above _with load or 
discharged battery (Current Regulator setting). 
Act_ua,icharging ri:1.te controlled by.Voltage Regula
t6r and dependent on battery condition. • 

: Performali.ce Data. 
Cold ·,. Hot 

Amperes Volts . R.P.M. 
0 ............ 6.4 ·••',-·•····· 850 
4 ............. 6.6 ............. 950 
·8 ............ 6. 75 .. , ..... ,, .. 1050 
12 ............ 6.95.: ....... -.1150 

Amperes Volts R.P.lVI. 
0 .. : ......... 6.4 ........... .- 865 
4 ............ 6:6 ............ 975 
8 ..... _ ..... 6.'"(5 ............ :1Q75 

12 ............ 6'.95 ........... :1180 
16: ......• :.::'1 .1 •.......... :.1250 16 ....... : .... 7.1 ......... : .. i300. 
20 ............ 7.3 ............ 1345 20 .• c.: .. : .... 7 .3 ·····-·····1425 
~4. .... ,., .... '7.5 ............. 1440. 
28-.,.,···-··· '7. '7 ····-----·-··1540 

, 32,::~-----:--·7,85~-·1635 .: 
35.:: ...... _.8;0 ···-·--·····1700 • 

24. ........... 7.5 ···-·······1560 • 
28 ... _ ..... 7.7 ··-·······1695 

... 32.-... ~ .... 7 .85 ... -- ..... 1850 
35 .. .' ......... 8.0 .. ~: .... :1'970 
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Rotation-Counter-clockwise at commutator end . 
Bl'.llSh Spring- Tension-53 ozs. max. (new brushes). 
Field Current-1.57-1.75 amperes at 6.0 volts. 
Motoring .Current-4.45-4.g amperes at 6.0 volts. 

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

Belt Adjustment:-Swing generator out· until 50 lb. 
reading secured on scale hooked to clamp bolt lug 
parallel to clamp link or until belt deflection mid
way between generator and water pump pulley is 

• ½" with thumb pressure. 

•• REGULATOR 
Auto-Lite Model VRP-4002.C. Voltage-Current Type. 
Vibrating type Voltage and Current Regulators in 
case with- Cutout ,Relay. • • 
See Electrical Equipment Section for complete data. 
NO'TE-Regulator .'case cover is sealed. Serviced on 
exchange basis if seals nClt broken (to.remove cover). 
•. . . · Cutou·t Relay . 

Cuts In..::...6.4-7.0 vol~, '780 RPM (set to 6.4-6.fl v.olts). 
C'uts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap--.015" minimum~ 
·Air :Ga.~;031-.034" with conta~ts open Cc.heck at· 

.. hinge_ e:Q.d of core). : • • 
· • • • . Voltage Regulator • 
Setting-7.2-7.5 volts at 70°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 between 'B' ter
minal .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: a'!)ove. . . . 

"To' Adjust (with cover removed)....:...Change reguJator 
armature spring te:q.siqn _by bending lower spring 
hanger slightly. See· Electrical··Equipment Section. 
Contact Gap-.012'.'min. (armature against stop piri): 
Air Gal)-'-.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.) bet:ween 
ammeter .ancj battery so that generator charges at 
..peak r.ate and Current Regulator operates. Current 
• reading • should agree with setting given above. If 
mm;e t~an slight excess noted,r~gulator is defective .. 
To.Adjust (with cover removed)-Same as for Volt:. 
age. Regulator (above). · · 
·eontact Gap&Air ·QaP.-Sanie as Voltage Regulator. 

LIGHTING,· 
Headlamps: Hall "Sealed Beam" type. Upper and low

er beams controlled by Beam Selector Switch on 
toeboard. .. . . . 
S~e Electrical Equipment Section /or complet~ data .. 
Adjustment-Aim upper beam straight ahead (hot . 
spot center 3" below lamp center height at 25 ft.). 
Beam· Indicator..:....Red light on left side of speed- • 
ometer. Lighted when Upper.beams in use., 
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Mechanical SUPER CLIPPER EIGHT, MODELS 2103, 2123 
CUSTOM SUPER CLIPPER, MODELS 2 I 06, 2126 1946-47 PACKARD 697 

Setting-Starts to open at 145-150°F. (Std. Type), 
160-165°F. (Optl. High Reading Type). 

CLUTCH 
Long Model llCF-CI. Single plate, semi-centrifu
gal, dry disc type. 
See Clutch Section for complete data. 
Facings-Woven type {US Asbestos), 2 required. 
ID. 6". O.D.11". Thickness .125" (1/s"). 

Pedal Adjustment: 13/4-2¼" (Std.), 2" (with Eleetro
matic Clutch) pedal free travel. Adjusting nut (with 
locknut) located on clutch fork end of connecting 
link. . 

Removal: Remove Transmission {see Transmission 
Removal below), disconnect pedal linkage, remove 
throw-out bearing. Remove clutch cover mounting 
screws evenly to relieve spring pressure, remove 
clutch and driven member. 

ELECTROMATIC CLUTCH 
Electromatic Clutch-Vacuum type actuation with 
electrical control. Optl. on all models. 
See Clutch Section for complete aata. 

TRANSMISSION 
Own Make. Helical gear, constant-mesh, synchro
mesh (Second & High), constant-mesh {Low), slid
ing spur gear (Reverse). Constant-mesh gears 
{Low & Second) are ball-bearing mounted. 
See Transmission Section for complete data. 

Transmission Control: Remote control type with shift 
lever mounted on steering column. 
See Transmission Section for complete data. 

Removal: Disconnect shifter rods, speedometer cable, 
hand brake cable at equalizer, and ground strap at 
transmission. Disconnect front universal joint, 
block drive shaft up for clearance. Support engine 
with jack, unbolt frame cross-member carrying 
rear engine mountings and remove cross-member. 
Remove flywheel housing lower cover, disconnect 
stabilizer rod (from transmission to X-member). 
Takeout transmission-to-housing mounting screws, 
pull transmission straight back and remove from 
car. 

OVERDRIVE 
►INSTALLATION OF Rll OVERDRIVE (To replace 

original R9 Assembl:r)-See "Warner Rll Overdrive" 
in Transmission Section for complete data. 

Warner Model AS1-R9A {"Econo-drive" used with 
Packard Transmission). Electric solenoid operated 
type (no centrifugal pawls) with Governor control 
and throttle operated "kick-down." 
See Trammilsion Section for complete data, 

►Overdrive Lock-up in Reverse Correction for Clip
per: Install 1948 Safety Switch {Kit No. 394484). 
See 1948 Packard Car Pages for Overdrive Saf et:r Switch 
description and Car Wiring Diagram showing Overdrive 
Circuit with Saf gty S,citch installed. 
Overdrive Indicator Light-Green light on right 
side of speedometer dial. Lights when overdrive is 
ready to engage (at car sp.eed: of 22 MPH), goes out 
when accelerator pedal released momentarily to 
engage overdrive. 
Overdrive Relay-Delco-Remy No. 1116823. 

Removal: Disconnect control cable and all leads to 
solenoid, governor, and lockout switch. Free mount
ing at rear of overdrive case. Then remove over
drive and transmission assembly as directed in 
Transmission removal {above). 

UNIVERSALS 
Mechanics Type 3CR. Needle bearing type, 2 used. 
See Universals Section for complete data. 

►CAUTION-Rear universal flange nut controls 
rear axle pinion bearing pre-load which must be 
adjusted whenever nut is loosened, See Packard Rear 
Axle article in Rear Axle Section for complete data. 

REAR AXLE 
Own Make. Semi-floating, hypoid gear type with 
Hotchkiss Drive. NOTE-Ring gear has special 
Support Roller. Housing cover is welded in place. 
See Rear Axle Section for complete data. 

►REAR AXLE OIL SEAL LEAKAGE CORRECTION
See "Packard Rear Axle" in Rear Axle Section for com• 
plete data. 

►Pinion Bearing Spacer-CAUTION-1/16" spacer 
used on some 2103, 2106, 2126 cars. See 1946-47 
Packard in Rear Axle Section. 
Ratio-3.92-1 (Std.), 4.09-1 {With Overdrive). 
Backlash-.003-.005". Screw adjustment. 

Removal: Remove wheel, hub, and brake backing 
plate assembly, withdraw axle shafts. Disconnect 
rear universal joint and drop drive shaft. Remove 
axle carrier mounting bolt nuts, withdraw carrier 
assembly. 
Wheel Bearing Adjustment-Endplay controlled by 
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shims between flanged end of housing and brake 
backing plate. To adjust endplay, unbolt backing 
plate and clips holding brake tube to housing, add 
or remove shims. 
Endplay-.004-.007" 

SHOCK ABSORBERS 
Delco No.1946-J,K (front), Monroe No.18096 (rear), 
Hydraulic, double acting {front), direct {rear). 
EXPORT CARS-Used Delco 1040-V {direct) rear. 

Fifth Shock Absorber (Stabilizer): Monroe Model 
373935 Direct acting type {built-in one end of sta
bilizer bar). 

FRONT SUSPENSION 
Front Suspension (Clipper) :-New type Packard 

Safe-T-fleX (parallelogram type with upper & low
er support arms and coil springs-no torque arms). 
See Front Suspension Section for complete data. 
Kingpin Inclination-5°35' crosswise. 
Caster-Negative 1° plus or minus½•. 
Camber-O• plus or minus ¼ •. 
Toe In-0-1/16" measured 10" up from floor. 
Steering Geometry Inner wheel 23°±½ 0

• Outer 20°. 

STEERING GEAR 
Steering Gear: Own Make (same design as Gemmer 

Model 335) Worm & Roller with "push-pull" adjust
ment. 
See Steering Gear Section for complete data. 

BRAKES 
Service: Bendix Hydraulic, 4-wheel, Duo-Servo, Sin

gle anchor type without eccentric adjustment. 
Hand lever applies rear wheel service brakes. 
See Brake Section for complete data, 
Drums-Centrifuse type. Diameter 12". 
Lining-Marshall 2201.JI-8 {primary),) B-50 {sec
ondary). Width 2¼" (front wheels), 2" {rear 
wheels). Thickness 3/16". Length per shoe 11½" 
{primary), 13" {secondary). 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake: See Service Brakes above. • 

MISC. MECHANICAL 
WINDSIDELD WIPER: Stewart-Warner Type 645-H. 

Electric type. NOTE-"KLIXON" type circuit 
breaker mounted near wiper motor. 
See Miscellaneous Section for complete data, 
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700 PACKARD 1948-49 EIGHT, MODELS 2201, 2211 (1948), 2201-9, 2211-9 (EARLY 1949) 
SUPER 8, 2202, 2222, 2232 {1948), 2202-9, 2222-9, 2232-9 (EARLY 1949) Carburetion-Electrical 

CONTINUED FROM PRECEDING PAGE 
Idle engine below 600 RPM., adjust distributor (as 
directed above) until mark lines up with pointer. 
Fuel Compensator Setting-Should be set for slight 
ping when accelerating engine with wide open 
throttle. To adjust, loosen vacuum unit link screw 
in distributor quadrant (Auto-Lite Distributors), 
advance arm hold-down screw (Delco-Remy Distri
butors), rotate distributor one graduation at a time 
counter-clockwise (if ping too severe), clockwise 
(if no ping), until correct performance secured. 

CARBURETOR 
Eight .................................... Carter WDO, No. 644S or SA. 
Super Eight ... _ ................. Carter WDO, No. 643S or SA. 
1 ¼H dual barrel downdraft types with Carter Cli
matic Control. 
Casting No.-377 (643S), 561 (643SA, 644S, SA). 
See Carburetor Section for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Rods & Jets-See Carter Jet Table in Car
buretor Section. 

Fast Idle: Carter Dual (WDO) Carburetor type. 
See Carburetion Equipment Section for complete data. 
Setting-.026" ( 643S, SA) , .020" ( 6448, SA) throttle 
opening with choke valve closed. Adjust by turning 
fast idle screw on high step of fast idle cam. 

Automatic Choke: Carter Climatic Control (Dual 
Carburetors). 
See Carburetion Equipment Section for complete data. 
Setting-Centered (at index). 

CARB. EQUIPMENT 
Fuel Pump (Fuel-&-Vacuu.m): AC Type AJ. No. 

1523867 or 1523629. 
Replacement PumP-AC No. 508. 
Pressure-4-4¾ lbs. 
See Carburetion Equipment Section /or complete data. 

Gasoline Gauge: King-Seeley Electric. 
Dash Unit-K-S No. 41635. 
Tank Unit-K-S No. 41676 (Eight), 41678 (Super 8). 
See Carburetion Equipment Section for complete data. 

Air Cleaner (std.-oil wetted) : AC No. 1544180 (Type 
#6 element). 
Optl. (oil-bath)-AC. Element #14. 
Servicing (oil-wetted type)-Wash and re-oil filter 
element every 1000 to 2000 miles whenever crank
case oil is changed. 
Servicing (oil bath type)-Clean filter element, 
clean and refill oil reservoir with SAE No. 50 engine 
oil (Summer), No. 30 (Winter) to level of indicator 
line on case (approx. 1 pint) every 5000 miles or 
oftener if required. 

BAffERY 
Auto-Lite Type PN-15ZR or Willard SW-lD-100. 
6 volt, 15 plate, 100 amp. hr. capacity (20 hr. rate). 
Starting Capacity-120 amperes (Auto-Lite), 122 
amperes (Willard) for 20 minutes. 
Grounded Terminal-Positive ( +) to frame. 
Location-Left side in engine compartment. 

STARTER 
AUTO-LITE 

Auto-Lite Model MCL-6003. Armature No. MCH-2021 
Drive-Outboard Barrel Type Bendix No. A-1915. 
Rotation-Counter-clockwise at commutator end. 
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Cranking Engine-175-225 amperes. 
Brush Spring Tension-42-53 ozs. (new brushes). 

Performance Data (Auto-Lite) 
Torque R.P.M. Volts Amperes 

0 ft. lbs ...................... .4900 .............. 5.0 ................ 65 
8.0 ft. lbs ....................... Lock .............. 2.0................ 4.0 

Removal: On left front face of flywheel housing. To 
remove, take out flange mounting screws. 

Starting Switch: Auto-Lite Model SS-4017 Magnetic 
Switch on starter controlled by Carter Car Starter 
No. 192-llU on carburetor (accelerator control). 
See Electrical Equipment Section for complete data. 

STARTER 
DELCO-REMY 

Delco-Remy Model 1107943. Armature No. 1910938. 
Drive-Outboard Barrel Type Bendix No. A-1792. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-24-28 ozs. each. 
Cranking Engine-175-225 amperes. 

Performance Data (Delco-Remy) 
Torque R.P.M. Volts Amperes 

0 ft. lbs ....................... 6000 .............. 5.0................ 60 
15 " .................... Lock ........... _.3.0 ................ 600 

Removal: Same as Auto-Lite data (above). 
Starting Switch: Delco-Remy Model 1452 Magnetic 

Switch on starter controlled by Carter Car Starter 
No. 192-llU on carburetor (accelerator control). 
See Electrical Equipment Section for complete data. 

GENERATOR 
AUTO-LITE 

Auto-Lite Model GDZ-4801F or GDZ-4801T. Arm. 
GDZ-2006F. 2 brush with voltage & current regula
tion. 
Maximum Charging Rate-35 amperes, 8.0 volts. 
Charging Rate Adjustment-None. See Regulator. 

Performance Data (Auto-Lite) 
Cold Hot 

Amperes Volts R.P.M. Amperes Volts R.P.M 
0 .............. 6.4 ............ 925 0 ............ 6.4 ............ 1000 

10 ....... _ ..... 6.85 ............ 1200 10 ............ 6.85 ............ 1290 
20 .............. 7.3 ............ 1480 20 ............ 7.3 ········ .... 1690 
30 .............. 7.8 ............ 1760 30 ............ 7.8 ............ 1980 

•35 .............. 8.0 ............ 1900 35 ............ 8.0 ............ 2250 
•-current Regulator Setting. 
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--4.16-4.60 amperes at 6.0 volts. 

Removal: Pivot mounted at left front of engine. To 
remove, take out strap screw and mounting bolts. 

Belt Adjustment: ¼" belt deflection between fan and 
generator. Loosen adjusting strap screw, pry gen
erator out for¼" setting, tighten screw. 

GENERATOR 
DELCO-REMY 

Delco-Remy Models 1102699 or 1102705. 
Armature No.-Delco-Remy No. 1879002. 
2 brush with voltage and current regulation. 
Maximum Charging Rate-35 amperes at 8.0 volts. 
Charging Rate Adjustment-None. See Regulator. 

Performance Data (Delco-Remy) 
Amperes Volts R.P.M. 

Cold ................... _ ................... 30(!) ..... - .. - ... 8.0 ..... - .... _.1750 

©-Not maximum output. See current Regulator. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-25 ounces each. 
Field Current-i.75-1.9 amperes at 6.0 volts. 

Removal & Belt Adjustment: See Auto-Lite (above). 

REGULATOR 
AUTO-LITE 

Auto-Lite Model VRP-4402A. Voltage-current type. 
See Electrical Equipment Section for complete data. 
NOTE-Regulator cover sealed. Warranty void if 
seals broken. 

Cutout Relay 
Cuts In-6.4-7 .o volts, 920 RPM. (set to 6.4-6.6 volts). 
Cuts Out--4.1-4.8 volts (approx. 4-6 amps. disch.). 
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 seals) & Adjustment-
See Electrical Equipment Section for complete data. 
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 cover). 
Checking (without breaking seals) & Adjustment-
See Electrical Equipment Section for complete data. 
Contact GaP-.012" min. (armature against stop 
pin). 
Air GaP-.048-.052" with contacts just opening. 

REGULATOR 
DELCO-REMY (FIRST CARSJ 

Delco-Remy 1118278 Single Core Voltage & Current 
type. 
See Electrical Equipment Section for complete data. 
CAUTION-Check generator for grounded field coils 
and leads before changing regulator settings to 
correct High Charging Rate or High Voltage. 

Cutout Relay • 
Cuts In-6.2-6.7 volts hot. 
Cuts Out--0-4.0 ampere discharge current. 
Contact Gap-.020" (same for both sets). 
Air GaP-.020" (with contacts just closed). 

Voltage Regulator 
Setting-7.2-7.4 volts hot (operating temperature). 
Regulator over-compensated for temperature. 
Should be checked with cover in place and hot. 
Checking & Adjustment-See Electrical Equip. Sec
tion. 
Air GaP-.070" between center of core and armature 
with contacts just closing (press down on armature 
to open contacts, release pressure, check gap at 
point where contacts just close). 

Current Regulator 
Setting-34-36 amperes hot (operating temp.). 
Checking & Adjustment-See Electrical Equip. Sec• 
tion. 
Air Gap-.080" (check same as Voltage Regulator). 

REGULATOR 
DELCO-REMY (LATER CARS) 

Delco-Remy Model 1118331. (For 1102705 Generator). 
See "1949-50 Packard Eigh&'' for complete data. 
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CONTINUED FROM PRECEDING PAGE 

Oil Pressure Gauge: King-Seeley Electric. 
Dash Unit-K-S No. 41640. 

• • Engine Unit-K-S No. 40767. 
·see Miscellaneous Section /or· complete data. 

Crankcase Ventilation: Oil-wetted type filter element 
in oil fillei: cap (air intake). Outlet pipe in valve 
compartment cover· at rear.. - .. • 0 

. _ • COOLING~ 
Cooling System: Pressure type with pressure relief 

valve in filler.cap and fan belt driven pump . 
Capacity-18 qts. (Eight), 20 qts. (Super 8), with 
2 quarts additional for heater and defroster. 

• · Pressure -Valve-AC 850005 Filler Cap. Opens 7 lbs. 
Water Pump: Centrifugal, belt-driven, packless type. 
• See Water Pump Section /or complete·data. 

• Belt Adjustmen~ee Generator Belt Adjustm'ent. 
Thermostat: In cylinder head outlet. • 

Setting (std.)-Starts to open 145-150°F. 
Setting (Optl. High· Reading)-Starts to open 160-
165°F. or 175-180°F. 

. Temperature Gauge: King-Seeley Electric. -
• Dash Unit-:-K-S No. 41645. 

Engine Unit-K-S No. 41085. 
• See· Miscellaneous Section for complete data. 

CLIJTC.H -· · • 
Long lOCF-'J;'l ·(Eigbt), llCF-l0½TI (Super Eight). 
Single plate, semi-centrifugal, dry cl.isc type ... 
See Clutch Seciion /or complete data. •. 
Facings-Woven (U. S. Asbestos). Thickness .125". 
I.D. 63/4" (8); 7" (Super 8). Outside Diameter 10" (8), 

• 10½" (Super 8). • . • • 
Pedal Adjui;,tment: 1¼-1½" free .trav.el. Adjusting nut 

on rod between relay lever and throwout lever;·· 
Removal:• Remove transmission - (see Transmission 

Removal following) and flywheel housing lower 
cover. Disconnect throwout linkage and remove 
throwout_ ]?earin·g. Remove clutch coyer scre;ws (re
lease tension evenly), lower assembly o.ut of car: 

• ELECTRO MA y·1c CLUTCH. 
Electromatic Clutch: Vacuum type clutch actuation 

with electrical control. Optional equipment·; " 
See Clutch,Section /or CfJriiplete data. • 

TRANSMISSION 
Own Make. Helical gear, constant-mesh: synchro
mesh (Second & High), constant~mesh (Low). Slid
ing spur gear (Reverse). Low & Second speed gears 
are ball bearing mounted. 
See Transmission Section /or. complete data. 

TransmissiQn Control: Steering column type. 
See Transm?ssion Section-for complete data.· 

Removal: Disconnect shifter rods, speedometer cable, 
band brake __ cable at equaliz.er, engine groun,d strap, 

• front universal (block drivesl;laft up against .floor 
pan). Support rear·of. engine with jack and unbolt 
cross member (at frame ends and transmission), 
Disconnect. clutch retractor spring and fore-and-aft 
restraint rod. Take:· out_ transmission-to-housing 
mounting screws, remove transmission. 

OVERDRIVE 
1948 WARNER R9 

►INSTALLATION OF Rll OVERDRIVE (To replace 
original R9 Assembly )-See "Warner R~ 1 Over.drive" 
in Transmission Section /or complete data. •• 
Warner Model AS2-R9 (~ight),_ AS1-R9A (Super 
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Eight) .. Optl. equipment.used with Packard trans
mission. Overdriye is solenoid operated ·type; no 
centrifugal pawls) with Governor Control and 
throttle operated "kick-down".' 

, See Transmission Section/or complete data. • 
►Overdrive • Short-Circuit Correction-Disconnect 

Plug µnder car (as show:n i:n wiring diagram) 'dis
continued on Late 1948 Cars to avoid short.circuits 

. -• at ·this point due to -water _arid· corrosion. Oifearlier 
• ·cars Plug can be removed-and wires spliced, soldered, 

taped and shellacked to prevent short circuits; ' 
►Overdrive Safety Switch-Mounted at lower end of 

steering column and operated by,first and reverse 
. s]:1,ift lever when in re:verse position to open circuit 
'between battery and· overdrive· relay. (see, wiring 
'diagram). Switch has two extra termina:ls to operate 
back-up light. 1947 & Earlier Clipper Mode~To 
prevent overdrive lock-up when car shifted·to re
yerse, install Safety Switch (Kit No. 394484) .... 
Overdrive Indicator Light-Next to high beatn indi
cator under speedometer. Light_s when overdrive 
ready to engage (22 MPH and up), goes out when 
accelerator pedal releas.ed to engage overdrive: 
Overdrive Relay-D-R 1116823, Packard 347943. 
Throttle Kick-down Switch-Packard No. 347496. 
Safety (Rev. Lock-out). Switch-Packard 403303 . 
Locit-·out Switch-Packard No. 354820. • 

Removal: See RffOverdrive (followingL 

OVERDRIVE ·• 
1949 WARNER Rll 

• Warner Model (Eight) AS3-Rll, (Super Eight) AS4-
Rll. Optl. equipment used with Packard transmis
sion. New simplified solenoid operated .overdrive 

-►series· 2200 Note-c-Started part production with En
gine Serial No. G-272006 (Eight), G-4249.78 (Super 
8). Started full production with Engine Serial No. 
G-285157 (Eight); G-427710 (Super Eight);:--· · 
See Transmissio.n Section for complete data_.... _ 

►Early Rll Overdrive Failure to E~gage Correction
See "Warner Rll' 'Overdrive'' in 'Transmission Section. 
Overdrive Solenoid-Packard No .. 403942. 
Governor-Packard No. 418447. .. 

· Control Relay-Packard No. 403940: . 
Kick-down Switch-Packard No. 403945. , 
Lock-out' Switch-,-Packard No. 354820. 

Removal: Disconnect control cable and all leads to 
solenoid and governor. Free mounting at rear of 
overdrive. case. -Then remov·e overdrive and trans
mission (see Transmission Removal above). 

UNIVERSALS 
Mechanics Type 3CR (Type 3C used at front · on 
Long WB. Cars_ with 3 unive_rsals). Needle bearing. 
See Unive1·s,als Section for complete data.. . . 

►CAUTION-Rear universal flange nut controls rear 
axle pinion bearing pre-load which must be ad
justed whef!ever nut· _is loosened. See Packara_ f'.ear 
,Axle article in Rear Axle Section /or complete data. 

REAR· AXLE - • 
Own Malte. Semi-floating,. hypoid gear tYl?e with 
Hotchkiss Drive. • • • •• . • • ; -' 
Model 2222 (Ml" WB. 7-Pass. Sedan) Note-Axle is 
Custom 8 type with Ring Gear Idler Roller. 
See Rear Axle Section for complete data. • 

►REAR''.AXtE OIL SEAL LEAKAGE CORRECTION
See "P~cf.ard Rear Axle'~ in Rear Axle.Section· for com-
plete data. • 
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Ratio-Std.: 3.9-,1 '(39-10).OD.: 4.1-1 (41-10). 
NOTE-Some cars.without Overdrive use 4.1-1 ratio. 
2222 NOTE:-Std, Ratio 4.09-1 ( 45-11). • • 

.. ¢acklash-.004-.006" .. ~crew,.adjustment. · . 
R'e~oval: Remove ax,le shafts . (see ReD?-oval b~low). 

Disconnect rear umv.ersal .(wire trunmons), wire or 
• prop propeller shaft up against floor pan with 2 x 4 

inserted.inside 'frame ~-member. Drain differential, 
.replace drain plug. Clean off'housing, take off.car-
rier lock nuts; lift carrier out. • • 

Axle Shaft Removal_: ~emove wlJ.eel, brake drum (use 
screw type puller· KM0'-47~o not· use knock:.out 
type puller or thrust block may_ be damaged). Dis
connect brake line at wheel cylinder. Remove nuts 
at .. qil ~eal gu!:l,rd and take off seal guard, gasket, re
tainer; oil seal, brake support 'plate, and bearing 
shims. Remove axle shaft and bearing using Puller 

Wheel Beari~g Adjustment: End play controlled by 
shims _between flanged end of housing .and brake 
·backing plate.Add or remove shiltls (1urnished .005", 
.007",-.0201f thick) at one wheel for .050" oi" under, at 
_both wheels if over ·.050" to secure .004-.007" endplay. 

,.-Eridplay-.004-.007", 

• SHOCK ABSORBERS 
D~lco Model1946-J, K (front), Model1040-V (rear). 
Double acting (front), direct acting (rear). 

Fifth Shock Aosorber (Stabilizer): Monroe 373935. Di
.. rect actjng, hydraulic (built-in rear stabilizer). 

F.RONT. SUS.PENSION 
Front Suspension: P3tckard Clipper Safe-T-Flex, 

indeperident, liiiked parallelogram type with coil 
springs and double acting shock absorbers. 
See Fu~nt Suspension Section /or complete data. 
Kingpin-'Inclination-5 ~50' crosswise. • 
Caster-Neg. 1 ° ± ½•.Eccentric adjustment. 
Camber-0° ± ¼~.Eccentric adjustment. 
Toe ln-:--9''. (plus 1/16", minus 0"). Adjust by turning 
:adjuster-at ·outer end of each tie rod equally~ • 

STEERING GEAR 
Packard-Gemmer Model 335-"3-tooth••· Worm
a:n:d.:.Roller type with ''push-pull" adjustment. •· 

·- See Steering Gear Section for complete data. 
·. ! • • • ' 

BRAKES • 
Service: BendIX Hydraulic; Duo-Servo, Single Anchor 

type without eccentric adjustment. Hand lever ap-
plies rear wheel service brakes. . • · • 
See Brake Section /or complete data. 
Wheel. Cylinder-Front 1 1/16" (1" on 7·-pass.), 
Rear 15 / 16". 
Drums...:....12" centrifuse type. 
Lining-Marshall 2201H-8 (primary shoe), Marshall 

• B.--'50: fsecoridary). Width 13/4". 'I'.hlckness 3/16". 
Length per·shoe11½" (primary), 13" (secondary). 
Model 2222 7-Pass. Note-Lining width 2¼" affshoes 
excepi 2" on rear wheel _secondary .shoe. • 
Clearance-.015" at both ends of secondary i,hoe 
with primary shoe forced out against drum. 

Hand JJra.ke: See Service Brakes above. 
J,,··: • ' ••. 

• M-ISC. ·MECHANICAL 
Power Operated Convertible Tops, Windows & Front 

Seat: Hydro-Lectric;type (hydraulic actuation with 
motor-driven pump supplying oil under pressure for 
power cylinders); • • 
See Miscellaneous Section /ot complete data. 
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704 PACKARD 1948-49 CUSTOM 8, 2206, 2226, 2233 (1948) 
CUSTOM 8, 2206-9, 2226-9, 2233-9 (EARLY 1949) 

CONTINUED FROM PRECEDING PAGE 
Vacuum Advance 

Distr. Degrees Eng. Degrees Vacuum (" of HG} 
Start................................ o•···········-··············-· 7" 

1 ° ................................ 2° .......................... Bo/a" 
3° •••••••••••••••••••••••••••••••• 6° •••••••••••••••••••••••••• 12" 
4• ................................ s• .......................... 13½" 
5½ 0 

•••••••••••••••••••••••••••••••• 11 ° ·············-··········· 16" 
Distributor Removal: On left side of engine. Discon

nect vacuum line, take out hold-down screw, lift off. 

IGNITION 
Std. Setting .......................................................... 6° BTDC. 
NOTE-Modify this setting for special fuel and alti
tude conditions. See Fuel Compensator Setting. 
Vibration Dampener Mark-"#lUP.DC" with fif·
teen 1 • graduations ahead of mark. 
Timing-Set Fuel Compensator at "0". With #1 pis
ton on compression, turn engine over until piston 
reaches firing position with correct mark on damp
ener in line with. pointer on chain case cover (see 
table above). Loosen advance arm clamp bolt, rotate 
distributor until contacts begin to open, tighten 
clamp bolt. Check spark plug connections (see dia
gram), see that rotor opposite #1 segment in cap. 
Check Fuel Compensator Setting. 
Timing (with Neon Timing Light}-Mark 6th line 
ahead of "#lUP.DC" mark on vibration dampener 
with white paint, clip timing light to #1 spark plug. 
Idle engine below 500 RPM., adjust distributor (as 
directed above) until mark lines up with pointer. 
Fuel Compensator Setting-Should be set for slight 
ping when accelerating with wide open throttle. To 
adjust, loosen thumbnut, rotate distributor counter
clockwise (if ping too severe), clockwise (if no ping 
noted), tighten thumbnut and recheck performance. 

CARBURETOR 
Carter WDO, No. 531S (Early}, 531SA (Later). 1¼" 
Dual barrel downdraft type with Carter Climatic 
Control. 
Casting No. on Flang·e-377 (for 531S), 564 (531SA). 
See Carburetor Section /or complete data, 

►Production Change 531S to 531SA. New metering rods 
used in 531SA carburetors for smoother perfor
mance during warm up and slow speeds (and im
proved gas mileage). Can be installed in 531S carb
uretors. See Carter WDO Vacumeter Carburetor article 
in Carburetor Section. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Rods & Jets-See Carter Jet Table in Carb
uretor Section. 

Fast Idle: Carter Dual (WDO) Carburetor type. 
See Carburetion Equipment Section /or complete data. 
Setting-Adjust fast idle scre:w for .023-.028" throttle 
opening (Gauge Tl09-189) with choke closed. 

Automatic Choke: Carter Climatic Control (Dual 
Carburetors). 
See Carburetion Equipment Section /or complete data. 
Setting-Centered (at index). 

CARB. EQUIPMENT 
Fuel Pump (Fuel-&-Vacuum): AC Type AH. No. 

1539116. 
Replacement Pump-AC No. 9116. 
Pressure-4-4¾ lbs. 
See Carburetion Equipment Section /or complete data. 

Gasoline Gauge: King-Seeley Electric. 
Dash Unit-K-S No. 41635. 
Tank Unit-K-S No. 41678. 
See Carburetion Equipment Section /or complete data. 

Air Cleaner (std.--oil bath): AC No. 1542318. 
Element-AC No. 14. 
Servicing (oil bath type)-Clean filter element, 
clean and refill oil reservoir with SAE No. 50 engine 
oil (Summer), No. 30 (Winter) to level of indicator 
line on case (approx. 1 pint) every 5000 miles or 
oftener if required. 

BATTERY 
Auto-Lite Type PN-17ZR. 6 Volt, 17 Plate, 120 Am
pere Hour Capacity (20 hour rate}. 
Starting Capacity-138 amperes for 20 minutes. 
Zero Capacity-300 amperes for 4.1 minutes. Five 
second voltage-4.3 volts. 
Grounded Terminal-Positive ( +) to frame. 
Dimensions-Length 19¼". Width 4". H. 8 29/32". 
Location-On left side in engine compartment. 

STARTER 
Auto-Lite Model MAX-4052. Armature MA W-2069. 
Drive-Overrunning clutch (solenoid pinion shift) 
through reduction gears. 
Rotation-Clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engine-200-250 amperes. 

Performance Data 
Torque RPM(D Volts Amperes 

0 ft. lbs ....................... 2560 .............. 5.5 ................ 70 
13.0 " .................... Lock .............. 2.0 ............... .410 

CD-Pinion Shaft RPM. (reduction gear drive). 
Removal: On left front face of flywheel housing. To 

remove, take out flange mounting screws. 
Starting Switch: Auto-Lite Model SS-4205 Solenoid 

Switch on starter controlled by Carter Car Starter 
No. 192-llU on carburetor (accelerator pedal con
trol). 
See Electrical Equipment Section for complete data. 

G~NERATOR 
Auto-Lite GDZ-4801G or GDZ-4801V. Arm. GDZ-
2006F. 
2 brush with voltage and current regulation. 
Maximum Charging Rate-35 amperes, 8.0 volts. 
Charging Rate Adjustment-None. See Regulator. 

Performance Data 
Cold Hot 

Amperes Volts R.P.M. Amperes Volts R.P.M. 
0 ......... -.6,4 ............ 925 0 ............ 6.4 ············1000 

10 ......... -.6,85 ............ 1200 10 .. ·-·······6.85 ............ 1290 
20 ......... _.7,3 ···-·······1480 20 ............ 7.3 ............ 1590 
30 ............ 7.8 ············l760 30 ............ 7.8 ············1980 
35(D ........ 8.0 ............ 1900 35 ............ 8.0 ............ 2250 

(D-;Current regulator setting. See Regulator data. 
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-4.16-4.60 amperes at 6.0 volts. 

Removal: Pivot mounted at left front of engine. To 
remove, take out strap screw and mounting bolts. 

Belt Adjustment: ¼" belt deflection between fan and 
generator. Loosen adjusting strap screw, pry gen
erator out for¼" setting, tighten screw. 
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lgnition-Carburetion-Electrica I 

REGULATOR 
Auto-Lite VRP-4402A or B. Voltage-current type. 
See Electrical Equipment Section for complete data. 
NOTE-Regulator cover sealed. Warranty void if 
seals broken. 

. Cutout Relay 
Cuts In-6.4-7 .0 volts, 920 RPM. (set to 6.4-6.6 volts). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap-.015" minimum. 
Air Gap-.031-.034" with contacts open (check ai 
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 seals) & Adjustment-
See Electrical Equipment Section /or complete data. 
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 cover). 
Checking (without breaking seals) & Adjustment-
See Electrical Equipment Section /or complete data. 
Contact Gap-.012" min. (armature against stop 
pin). 
Air Gap-.048-.052" with contacts just opening. 

LIGHTING 
Headlamps: Hall "Sealed Beam" type. 

See Electrical Equipment Section for complete data. 
Adjustment-Aim upper beams straight ahead (hot 
spot center 3" below lamp center height at 25 ft.). 
Beam Indicator-Left hand indicator below speedo
meter. Lighted when Upper Beam "on". 

Direction Signal: Optl. See Electrical Equip. Section. 
Direction Signal Indicator-Below speedometer. 
Flashes when Signal in use. 

Switches • 
Lighting-Packard No. 393563. 
Beam Selector-Delco-Remy No. 1997008. 
Instrument-Packard No. 393565. 
Map Light-Packard No. 396675. 
Courtesy Light (Door Switch)-Packard 393517. 
Dome Light-Packard No. 399289. 

MISC. ELECTRICAL 
CIRCUIT BREAKERS: Vibrating, thermostatic types. 

Packard No. 410047 (Lighting), 393746 (Acey.). 
Lighting-On lighting switch. 30 ampere. 
Accessory (Stop & Body Lights)-Behind instru
ment panel above Clock. 30 ampere. 
Hydro-Lectric Power (Convertible)-On engine side 
of dash on pump upper bracket. 

FUSES: Clock-SFE 2 ampere in lead near Clock. 
Direction Signal-SFE 9 ampere. In Flasher feed 
wire above speedometer. 
Overdrive-SFE 30 ampere. In lead from Starter to 
Overdrive Safety Switch. 
Electromatic Clutch-9 ampere. In lead from Igni
tion Switch to Electromatic Switch. 
Radio-SFE 14 ampere in cable at left of radio. 
Heater-SFE 30 ampere. In cable under clock. 

HORNS: Spartan. Dual horns operated by relay. 
Horn Current-22-25 amperes. 

Horn Relay: Delco-Remy No.1116775. 
Contact Gap-.025". Air Gap-.015" (closed). 
Contacts Close-2.75-4.0 volts. 
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706 PACKARD 1948-49 CUSTOM 8, 2206, 2226, 2233 ( 1948) 
CUSTOM 8, 2206-9, 2226-9, 2233-9 (EARLY 1949) 

CONTINUED FROM PRECEDING PAGE 

OVERDRIVE 
1948 WARNER R9 

Warner Model AS1-R9A. Optl. equipment used with 
Packard Transmission. Overdrive is solenoid oper
ated type (no centrifugal pawls) with Governor 
Control and throttle operated "kick-down". A new 
Overdrive Safety Switch is used. 
See Transmission Section /or complete data. 

►Overdrive Short-Circuit Correction-Disconnect 
Plug under car (as shown in wiring diagram) dis
continued on Late 1948 Cars to avoid short circuits 
at this point due to water and corrosion. On earlier 
cars Plug can be removed and wires·spliced, soldered, 
taped and coated with shellac to prevent short 
circuits. 

►Overdrive Safety Switch-Mounted at lower end of 
steering column and operated by first and reverse 
shift lever when in reverse position to open circuit 
between battery and overdrive relay (see wiring 
diagram). Switch has two extra terminals to operate 
back-up light. 1947 & Earlier Clipper Models-To 
prevent overdrive loc~-up when car shifted to re
verse, this Safety Switch (Kit No. 394484) can be 
installed. 
Overdrive Indicator Light-Next to high beam indi
cator under speedometer. Lights when overdrive 
ready to engage (22 MPH and up), goes out when 
accelerator pedal released to engage overdrive. 
Overdrive Relay-D-R 1116823, Packard 347943. 
Throttle Kick-down Switch-Packard No. 347496. 
Safety (Rev. Lock-out) Switch-Packard 403303. 
Lock-out Switch-Packard No. 354820. 

Removal: Disconnect control cable and all leads to 
solenoid and governor. Free mounting at rear of 
overdrive case. Then remove overdrive and trans
mission (see Transmission Removal above). 

OVERDRIVE 
1949 WARNER Rll 

►INSTALLATION OF Rll OVERDRIVE (To replace 
original R9 Assembly )-See "Warner Rl 1 Overdrive" 
in Transmission Section /or complete data. 
Warner Model AS4-Rll. Optl. equipment used with 
Packard transmission. New simplified solenoid op·
erated overdrive. 

►Series 22oo·Note-Started part production with En
gine Serial No. G-610359. Started full production 
'with Engine Serial No. G-611500. 
See Transmission Section for complete data. 

►Early RU Overdrive Failure to Engage Correction-
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See "Warner Rll Overdrive" in Transmission Section. 
Overdrive Solenoid-Packard No. 403942. 
Governor-Packard No. 418447. 
Control Relay-Packard No. 403940. 
Kick-down Switch-Packard No. 403945. 
Lock-out Switch-Packard No. 354820. 

Removal: Disconnect control cable and all leads to 
solenoid and governor. Free mounting at rear of 
overdrive case. Then remove overdrive and trans
mission (see Transmission Removal above). 

UNIVERSALS 
Mechanics Type 3CR (Type 3C used at front on 
Long Wheelbase Cars with 3 Universals). Needle 
bearing type. 
NOTE-One-piece shaft used on cars without Over
drive. 
See Universals Section for complete data. 

►CAUTION-Rear universal flange nut controls rear 
axle pinion bearing pre-load which must be_ ad
justed whenever nut is loosened. See Packard Re!Jr 
Axle article in Rear Axle Section /or complete data. 

REAR AXLE 
Own Make. Semi-floating, hypoid gear type with 
Hotchkiss drive and Ring Gear Idler Roller. 
See Rear Axle Section for complete data. 

►REAR AXLE OIL SEAL LEAKAGE CORRECTION
See "Packard Rear Axle" in Rear Axle Section for com
plete data. 
Ratio-Std. 3.92-1 (47-12). OD.: 4.09-1 (45-11). 
NOTE-2226 (148" WB.) Std. Ratio 4.09--1 ( 45-11). 
Backlash-.004-.006". Screw adjustment. 

Removal: Remove axle shafts (see Removal below). 
Disconnect rear universal (wire trunnions), wire or 
prop propeller shaft up against floor pan with 2 x 4 
inserted inside frame X-member. Drain differential, 
replace drain plug. Clean off housing, take off car
rier lock nuts, lift carrier out. 

Axle Sha.ft Removal: Remove wheel, brake drum (use 
screw type puller KM0-476-do not use knock-out 
type puller or thrust block may be damaged). Dis
connect brake line at wheel cylinder. Remove nuts 
at oil seal guard and take off seal guard, gasket, re
tainer, oil seal, brake support plate, and bearing 
shims. Remove axle shaft and bearing using Puller 
J-2552 (do not drag shaft on inner oil seal). Use 
Tool J -943-B to remove inner oil seal. 

Wheel Bearing Adjustment: Endplay controlled by 
shims between flanged end of housing and brake 
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Mechanical • 

backing plate. Add or remove shims (furnished .005", 
.007", .020" thick) at one wheel for .050" or under, at 
both wheels i! over .050" to secure .004-.007" endplay. 
Endplay-.004-.007". 

SHOCK ABSORBERS 
Delco No.1946-J, K (front), Monroe No.18096 (rear). 
Hydraulic, double acting (front), direct (rear). 

Fifth Shock Absorber (Stabilizer): Monroe 373935, Di
rect acting, hydraulic (built-in rear stabilizer). 

FRONT ·susPENSION 
Front Suspension: Packard Clipper Safe-T-Flex, 

independent, linked parallelogram type with coil 
springs and double acting shock absorbers .. 
See Front Suspension Section for complete data. 
Kingpin Inclination-5°50' crosswise. 
Caster-Neg. 2° ± ½ 0

• Eccentric adjustment. 
Camber-0° ± ¼ 0 • Eccentric adjustment. 
Toe In-0" (plus 1/16", minus 0"). Adjust by turning 
adjuster at outer end of each tie rod equally. 

STEERING GEAR 
Packard-Gemmer Model 335-"3-tooth" Worm
and-Roller type with "push-pull" adjustment. See 
Gemmer. 
See Steering Gear Section /or complete data. 

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

type without eccentric adjustment. Hand lever ap
plies rear wheel service brakes. 
See Brake Section for 'complete data. 
Wheel Cylinder-Front 1". Rear 15/16". For Model 
2226 7-Pass. 1¼" front, 11/8 " rear. 
Linini:'-Marshall 2201H-8 (primary shoe), Marshall 
B-50 .(seco.ndary). Width 2¼" (front wheel), 2" 
(rear). Length per shoe 11½" (primary), 13" (sec
ondary). Thickness 3/16". 
Model 2226 7-Pass. Note-Marshall 9017 (secondary). 
All shoes 13" long, 2½" wide. 
Clearance-.015" at both ends of secondary shoe 

Hand Brake: See Service Brakes above. 

MISC. MECHANICAL 
Power Operated. Convertible Tops, Windows & Front 

Seat: Hydro-Lectric type (hydraulic actuation with 
motor-driven pump supplying oil under pressure for 
power cylinders) .. 
See Miscellaneous Section /or complete data. 
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708 PACKARD 1949-50 EIGHT & DELUXE EIGHT, 2301 (1949) 2301-5 (1950) 
SUPER 8, 2302, 2322, 2332 (1949), 2302-5, 2322-5, 2332-5 (1950) 

CONTINUED FROM PRECEDING PAGE 
Distributor Removal: On left side of engine. Discon

nect vacuum line, take out hold-down plate screw, 
lift off. 

IGNITION 
DELCO-REMY 

IGNITION SWITCH: Mitchellock Type 24. 
COIL: Delco-Remy No, 1115376. 

Location-Left side of engine above distributor. 
Ignition Current-2.75 amperes idling, 4.5 stopped. 

CONDENSER: Delco-Remy Part No. 1869704. 
Capacity-.20-.25 microfarad. 

DISTRIBUTOR: Delco-Remy Model 1110811. Auto
matic advance type with Vacuum Spark Control 
and Fuel Compensator. 
Breaker Gap-.017". Limits .013-.018". 
Cam Angle-Test limits with .016" gap-21-30°. 
See "Delco-Remy Cam Angle" in Electrical Equipment 
Section. 
Breaker Arm Spring Tension-17·-20 ounces. 
Rotation-Counter-clockwise viewed from above. 

Automatic Advance (Delco-Remy) 
Degrees Distr. R.P.M. Degrees Eng. R.P.M. 

Start........................ 300 2........................ 600 
4 ························ 600 8 ........................ 1200 
9 ........................ 1600 18 ........................ 3200 

Fuel Compensator: 10° advance or retard adjustment 
at distributor. See Ignition Timing. 

Vacuum Spark Control: Delco-Remy 1116041. Integral 
type mounted on distributor and linked directly to 
breaker plate. Provides additional advance at speeds 
above idling except when engine accelerated or op
erated with wide open throttle when spark retarded 
by return spring in unit. Plunger Travel-5/32" max. 

Vacuum Advance (Delco-Remy) 
Distr. Degrees Eng. Degrees Vacuum(" of HG) 
Start................................ 0° ...................................... 5-7" 

7° •••••••••••••••••••••••••••••••• 14° ····························13.0-15.0" 
Distributor Removal: Same as for Auto-Lite (above) 

IGNITION TIMING 
Std. Setting .............................................................. 6° BTDC. 

NOTE-Modify this setting for special fuel and alti
tude conditions. See Fuel Compensator Setting. 
Vibration Dampener Mark-"#1UP.DC" with fif
teen 1° graduations ahead of mark. 
Timing-With #1 piston on compression, turn en
gine over until piston reaches firing position with 
correct mark on dampener in line with pointer on 
chain case cover, (see table above). Loosen vacuum 
unit link screw in distributor quadrant. (Auto-Lite 
distributors), or hold-down screw in advance arm 
(Delco-Remy distributors), rotate distributor until 
contacts begin to open, tighten screw. 

CARBURETOR 
Eight (First Cars) .................. Carter WDO, No. 644SA. 
Eight (Later Cars) .......... Carter WGD, No, 728S & SA 
Super Eight ................................ Carter WDO, No. 643SA, 
1¼" dual barrel downdraft types with Carter Cli
matic Control. 
Casting No. on Flange-(WDO) 561, (WGD) 615. 
See Carburetor Section for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up.data, 

►WGD Carburetor Jet Production Changes-See Car
ter "WGD" Carburetor in Carburetor Section. 
Metering Rods & Jets-See Carter Jet Table in Carb
uretor Section, 

~ 
~ 

~ . 
~1i H 

TRUNK 
LIGHT 

READING 
--:- I I LIGHT 

GAS GAUGE 
(TANKUNITI 

INST. 
LIGHT 

DIRECTION 
SIONA1.• 
INDICATOR 
LIGHT 

INST. 
LIGHT 

CIGAR 
LIGHTER 

HEAOLIGHT 
SWITCH 

lgnition-Carburetion-

Fast Idle (WDO: Carter Dual (WDO) Carburetor. 
See Carburetion Equipment Section /or complete data. 
Setting-.026" ( 643SA) , .020" t 644SA) throttle open
ing with choke valve closed. Adjust by turning fast 
idle screw on high step of fast idle cam. 

Fastldle (WGD): Carter Dual (WGD) Carburetor. 
See Carburetion Equipment Section /or complete data. 
Setting-.026" throttle opening with choke valve 
closed (throttle must be opened first). Adjust by 
bending choke connector rod at lower angle. 

Automatic Choke: Carter Climatic Control (Dual 
Carburetors). 
See Carburetion Equipment Section /or complete data, 
Setting-(WDO) Centered. (WGD 728S) 2½ points 
lean. (WGD 728SA) 2 points lean. 

TO 
BLOWER 
MOTOR 

NOT USEOON 
ULTRA!U.TIC CARS HORN 

CARBURETOR 
STARTER SWITCH 

Timing (with Neon Timing Light)-Mark 6th line 
ahead of "#!UP.DC" mark on vibration dampener 
with white paint, clip timing light to #1 spark plug. 
Idle engine below 600 RPM., adjust distributor (as 
directed above) until mark lines up with pointer. 
Fuel Compensator Setting-Should be set for slight 
ping when accelerating engine with wide open 
throttle. To adjust, loosen vacuum unit link screw 
in distributor quadrant (Auto-Lite Distributors), 
advance arm hold-down screw (Delco-Remy Distri
butors), rotate distributor one graduation at a time 
counter-clockwise (if ping too severe), clockwise 
(if no ping), until correct performance secured. 

COURTESY LIGHT 

COURTtSY 
SWITCH (g .......... ,.~ I ~ 
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710 PACKARD 1949-50 EIGHT & DELUXE EIGHT, 2301 (1949) 2301-5 (1950) 
SUPER 8, 2302, 2322, 2332 (1949), 2302-5, 2322-5, 2332-5 {1950) 

CONTINUED FROM PRECEDING PAGE 
FUSES: Clock---SFE 3 ampere in lead below Clock. 

Direction Signal---SFE 9 ampere. In Flasher feed 
wire above Ash Tray. 
Overdrive---8FE 30 ampere. On Overdrive Relay (at 
BAT terminal) on engine side of dash. 
Electromatic Clutch-9 ampere. In lead from Igni
tion Switch to Electromatl.c Clutch Switch. 
Heater-SFE 30 ampere. In cable near Ign. Switch. 

HORNS: Sparton. Dual horns operated by relay. 
Horn Current--22-25 amperes. 

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

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

Eight Super 8 
Bore ·······················-···3½'"®-······-········-·················3½"<D 
Stroke ···················-··-··•3¾" -·····---···············4¼" 
Displacement ·-··-·······288 cu. ins.·-··-···········327 cu. ins. 
Rated HP. ·············-·-··-···39.2 ·······--··-····················· 39.2 
Developed HP. ·····-···135 at 3600 .................. 150 at 3600 
Compression Ratio-7.0-1 std. cast iron head. 
Compression & Vacuum Reading-See Tune-Up data. 
'(f)-For Original Bore Size&, see Packard Special Data. 

►.020" OVERSIZE BORE ENGINES: Marked by star 
following engine number. 

►HYDRAULIC VALVE LIFTERS: On Super 8 Engines 
marlced by "F" following engine number. 

OIL PAN REMOVAL: See Packard Special Data. 
TIGHTENING TORQUES: See Packard Special Data. 
CYLINDER HEAD: Tightening Torque & Cylinder 

Head Diagram-See Packard Special Data. 
PISTONS: Aluminum alloy, autothermic strut type. 

Original Piston Sizes & Markings, See Packard Special 
Data. 
Length-37/a". 
Weight-19½ ozs. (stripped), 25½ (withrings&pin) 

►Cyl. Bore Taper Note-Car manufacturer recom
mends cylinders be re-bored and new pistons in
stalled if cylinder taper exceeds .007-.010". If neces
sary, new rings only can be installed (without re
boring) for taper up to .014". 
Removal-Pistons and rods removed from above. 
Clearance-.0005-.00lH. See Fitting New Pistons. 

►Piston Skirt Expander Note-Car manufacturer 
recommends skirt expanders be installed if cylinder 
diameter over .006" greater than piston skirt dia
meter (measured alongside upper end of piston skirt 
slot). 

Replacement Pistons: See Packard Special Data. 
NOTE-Check ring grooves for wear by installing 
new piston ring in groove-if .006" feeler can be 
inserted 1/16", wear excessive and piston should be 
replaced. Check top groove when testing. 

Fitting New Pistons: Insert .0015" feeler½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 
NOTE-Piston should hold in any portion of bore of 
own weight, but should move when one or two finger 
pressure applied to piston with cyl. bore vertical. 

Install Pistons: Slot toward camshaft. 
PISTON RINGS: Two compression rings (No. 200 top 

groove, No. 200 second groove), one oil control ring 
(No. 85) per piston, all above pin. Oil ring groove 
has twelve 5/32" oil drain holes. 
Ring Width End Gap Side Clearance 
Comp. ( #1, 2) ... 0930-.0935" ... 0054-.0233" ....... 0025-.003" 
Oil (#3) ............. 186-.1865" ... 0054-.0213".-·-·0025-.003" 
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Installing Rings-End gaps must be between pin 
holes with #2 ring on same side as skirt slot, #1 and 
#3 ring on side opposite slot. 

Replacement Rings: Std., .020", .030", .040" oversize. 
PISTON PIN Diameter-7/8". Length-3 1/64". 

Floating type retained by lock ring at each end. 
Split type bushing used in upper end of rod. 
Pin Fit in Piston-Palm push fit with piston at 
160°F. (heat piston in water only). 
Pin Fit in Rod Bushing-Finger push fit at 70°F. 
Piston Pin (Connecting Rod) Bushing Installation 
-See "Piston Pins" in Packard Special Data. 

Replacement Pins: Std. and .003", .006" oversize. 
CONNECTING ROD: Length 7 15/16" (8), 7 11/16" 

(Super 8). 
Weight--35.8 ozs. (Eight), 35.4 ozs. (Super 8). 
Crankpin Journal Diameter-2.250H. 
Lower Bearing-Shimless, precision, steel backed, 
Moraine Durex or Federal Mogul H-24. 
Clearance-.0005-.0025". Endplay-.003-.011". 

Bearing Adjustment: None (no shims). Replace bear
ings. Self-locking nuts used on cap bolts (tighten 
to 60-65 ft. lbs.). 

Replacement Bearings: Std., .001", .002", .020" US. 
Installing Rods: Oil squirt hole toward camshaft. 
CRANKSHAFT: 5 bearing type with integral counter-

weights. 
Vibration Dampener-Houde with Silicone fluid (8), 
Rubber Friction Disc (Super 8). 
Dampener Removal Note-Use a Puller Tool No. 
J -2582 for Friction Disc Dampeners, or J-2636 for 
Fluid type Dampeners. 
Journal Diameter-2.7465". 
Bearings-Interchangeable, shimless, prec1S1on, 
steel-backed Moraine Durex or Federal Mogul H-24. 
Clearance-.001-.003". 

Bearing Adjustment: None (no shims). Replace bear
ings (upper halves can be rotated in and out). 

Replacement Bearings: Std., .001", .002", .020" US. 
Crankshaft Front Oil Seal: See "Crankshaft & Main 

Bearings" in Packard Special Data. . 
End Thrust: At #3 bearing. Endplay-.0035-.0085". 
CAMSHAFT: 5 bearing. Non-adjustable chain drive. 

BearingS---Steel-backed, babbitt-lined bushings. 
Clearance-.001-.003". 

End Thrust: Taken by thrust plate in back of cam
shaft sprocket. Endplay-.004-.006". 

Timing Chain: Morse. Width 1¼". Pitch .375". Length 
21 ¾" or 58 links. 

Camshaft Setting: Install chain and sprockets to
gether with "0" marks on sprockets adjacent and in 
line with straightedge across shaft centers. 

VALVES: Head Diameter Stem Diameter Length 
Intake ................ 1 43 / 64" ···········-······3417" ... ~·-··-···5 7 / 8" 
Exhaust .............. 1 7/16"---···3398" .............. 5 7/8" 

Seat Angle Lift Stem Clearance 
Intake ···········-·30° ···--············342" ·····-····-····-············002" 
Exhaust ·-·········45• ···········-······342" ............. - ........ - ...... 004" 

Valve Guides: Lubrite coated. Pressed in block from 
above with upper end 31/32" below top of block. Use 
Valve Guide Driver and Depth Gauge No. J-2577-
properly positions guides when gauge seats on block. 
Ream guides after installation with 11/32" (.3437") 
reamer. Upper end of exhaust guide counterbored. 
Valve Guide Removal Note-If guides to be removed 
with tappets in engine, use Valve Guide Remover 
Tool J-2580 to drive guide down to just clear tappet 
(with tappet on heel of cam). Score guide with 
chisel inserted through valve ports, then break off 
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Engine 

lower end, finally drive remainder of guide out. If 
tappets out, guide can be driven down and out with
out breaking. 

Valve Springs: Intake and exhaust springs inter
changeable. Anti-rotation serrated cup washers in
stalled on top of spring and seats in recess in block. 

Spring Pressure Spring Length 
Valve Closed ·············-···60-66 lbs ........................... l 3/4" 
Valve Open ·-···············135-145 lbs .................. _ ... l 13/32" 

Valve Lifters (Conventional): Mushroom type. Re
move from below. (Hydraulic Lifters)-Wilcox-Rich 
"Zero-lash" type hydraulic lifters (mushroom type). 
Removed from below with camshaft out of engine. 
See "Wilcox-Rich Type" in Miscellaneous Section for 
complete data. 
Diameter-.6235-.6240". Clearance-.0003-.0012". 
Replacement Lifters-.001 ", .002", .005" oversize. Use 
Tool S.T. 5144 (piloted in valve guide) and ream for 
. 005" oversize lifters. 
Valve Lifter Clearance Check when Grinding Valves 
-See "Valve System" in Packard Special Data. 

VALVE TIMING 
►VALVE TAPPET CLEARANCE: (Eight & Early Super 

8)-.007" Intake, .010" Exhaust, Hot. (Late Super 8) 
-If Engine Number Code bas letter "F" following 
Engine Number, engine is equipped with Hydraulic 
Valve Lifters. 

Valve Timing: See Camshaft setting above. 
Intake Valves-Open 15° BTDC .Close 45° ALDC. 
Exhaust Valves-Open 50• BLDC. Close 9• ATDC. 
Above figures for .01267" Intake, .015" Exhaust tap
pet clearance. 

Valve Timing Check (Convtl.): With .01267" tappet 
clearance #1 intake valve should open with #1 
piston 10° BTDC. with 10th graduation before top 
dead center mark "lUP.DC" on vibration dampener 
aligned with pointer. Reset tappet clearance .007" 
Hot. 
CAUTION-If valve over 8° before or after this point 
in opening, camshaft setting incorrect. 

Valve Timing Check (Hydraulic Lifters): Check by 
turning tappet plunger for No. 8 exhaust valve with 
fingers. Turn engine over until this valve fully open, 
turn engine further until valve nearly closed 
(plunger should not turn), continue turning engine 
while attempting to turn plunger, until plunger 
"breaks loose" or turns. This should be approx. 9° 
after top dead center-check at timing mark on 
vibration dampener. 
CAUTION-If valve over 8° before or after this point 
in closing, camshaft setting incorrect. 

LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, piston pins, 
valve lifters, and timing chain. 
Crankcase Capacity-7 quarts. 
Normal Oil Pressure-40 lbs. Normal Driving. 
Oil Pressure Regulator-On oil pump cover. Not ad
justable. Pressure regulator spring tension should 
be 14 lbs. ± 2 ozs. at l '1/s". 

Oil Pump: Gear Type. On right side of crankcase. 
Oil Pump Installation-See Packard Special Data. 

Oil Filter: Optl. Replace cartridge at 8000-10000 miles 
or when oil shows signs of being dirty. 

Oil Pressure Gauge: King-Seeley Electric. 
Dash Unit--K-S No. 41640. 
Engine Unit--K-S No. 40767 . 
See Miscellaneous Section for complete data, 
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Mechanical 

Crankcase Ventilation: Oil-wetted type filter element 
in oil filler cap air intake). Outlet pipe 1n valve com
partment cover at rear. 

COOLING 
Cooling System: Pressure type with pressure relief 

valve in filler cap and fan belt driven pump. 
Capacity-18 qts. (Eight), 19 qts. (Super 8), with ½ 
quart additional for heater and defroster. 

Pressure Valve-AC 850005 Filler Cap. Opens 7 lbs. 
Water Pump: Centrifugal, belt-driven, packless type. 

See Water Pump Section /or complete data. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: In cylinder head outlet. 
Setting (std.)-Starts to open 148-150°F. 
Setting (Optl. High Reading)-Starts to open 157-
165°F. or 175-113,4°F. 

Temperature Gauge: King-Seeley Electric. 
Dash Unit---K-S No. 41645. 
Engine Unit---K-S No. 41035 (1949), 42550 (1950). 
See Miscellaneous Section /or complete data. 

CLUTCH 
Long Eight lOCF-TI, (Super Eight) llCF-lO½TI. 
Single plate, semi-centrifugal, dry disc type. 
See Clutch Section for complete data. 
Facings-Woven (U.S. Asbestos). Thickness .125". 
Inside Diameter (Eight) 63/4", (Super Eight) 7". 
Outside Diameter (Eig.ht) 10", (Super Eight) 10½". 

Pedal Adjustment: 1¼-1%" free travel. Adjusting nut 
on rod at throwout lever. 

►Clutch Pedal Over-Center Spring: New adjustable 
type. See "Clutch Notes" in Packard Special Data for 
adjustment. 

Removal: Remove transmission (see Transmission Re
moval following) and flywheel housing lower cover. 
Disconnect throwout linkage and remove throwout 
bearing. Remove clutch cover screws (release ten
sion evenly), lower assembly out of car. 

ELECTROMATIC CLUTCH 
Electrom.atic Clutch: Vacuum type clutch actuation 

with electrical control. Optional equipment. 
See Clutch Section for complete data. 

TRANSMISSION 
Own Make. Helical gear, constant-mesh, synchro
mesh (Second & High), constant-mesh (Low). Slid
ing spur gear (Reverse). Low & Second speed gears 
are ball bearing mounted. 
See Transmission Section for complete data. 

Transmission Control: Steering column type. 
See Transmission Section /or complete data. 

Removal: Disconnect shifter rods, speedometer cable, 
hand brake cable at equalizer, engine ground strap, 
front universal (block driveshaft up against floor 
pan). Support rear of engine with jack and unbolt 
cross-member (at frame ends and transmission). 
Disconnect clutch retractor spring and fore-and-aft 
restraint rod. Take out transmission-to-housing 
mounting screws, remove transmission. 

OVERDRIVE 
Warner Model (Eight) AS3-Rll, (Super Eight) AS4-
Rll. Optl. equipment used with Packard transmis
sion. New simplified solenoid operated overdrive 
with Governor Control and throttle operated "kick
down". 
See Transmission Section /or complete data. 

►Early RU Overdrive Failure to Engage Correction
See "Warner Rl 1 Overdrfoe" in Transmiuion Section. 

EIGHT & DELUXE EIGHT, 2301 (1949) 2301-5 (1950) 
SUPER 8, 2302, 2322, 2332 (1949), 2302-5, 2322-5, 2332-5 (1950) 1949-50 PACKARD 711 

Overdrive Solenoid-Packard No. 403942. 
Governor-Packard No. 418447. 
Control Relay-Packard No. 403940. 
Kick-down Switch-Packard No. 403945. 
Lock-out Switch-Packard No. 354820. 

Removal: Disconnect control cable and all leads to 
solenoid and governor. Free mounting at rear of 
overdrive case. Then remove overdrive and trans
mission ( see Transmission Removal above) . 

ULTRAMATIC DRIVE 
OPTIONAL EQUIPMENT 

Own Make. Torque Converter (with hydraulically 
operated Direct Speed Clutch) and hydraulically 
operated planetary unit with manual control. • 
See Transmission Section /or complete data including 
Testing & Trouble Shooting. 

►Production Changes & Oil Leak Corrections-See 
"Ultramatic Drive" in Transmission Section. 

Linkage Adjustment on mtramatic Drive Cars: See 
Packard "Ultramatic Drive" in Transmission Section. 
Lubrication-Check fluid level every 1000 miles, 
drain and refill every 25,000 miles. 

Recommended Fluid. Packard mtramatic Drive 
or any Type "A" Automatic Transmission Fluid 
which has an AQ-ATF number embossed on con
tainer. 

Capacity. Approximately 12 quarts. 
Draining- & Refilling. See Packard "Ultramatic 

Drive" in Transmission Section. 
Checking Flu.id Level. CAUTION-Fluid must only 

be checked at normal operating temperatures and after 
engine has been idling at 800 RPM. /or at least one 
minute with selector lever in "N" position. Stop the 
engine, check level by removing dipstick from filler 
hole on left side of transmission (accessible from 
under car-release cap by turning ½ turn counter
clockwise). Add fluid as required to bring level up 
to FULL mark on dipstick. 

Removal: See "Packard Ultramatic Drive" in Transmis
sion Section. 

UNIVERSALS 
Mechanics 3CR or Spicer. Needle bearing types. 
2301 Model (without Overdrive)-Use Spicer Num
ber 1288-5101X universal joints front and rear. 
NOTE-Cars without Overdrive use one-piece shaft. 
See Universals Section /or complete data. 

►CAUTION-Rear universal flange nut controls rear 
axle pinion bearing pre-load which must be ad
justed whenever nut is loosened. See "Packard Rear 
Axle" in Rear Axle Section /or complete data. 

REAR AXLE 
Own Make. Semi-floating, hypoid gear type with 
Hotchkiss Drive. 
Model 2322 (141" WB. 7 Pass. Sedan) Note-Axle 
is Custom 8 type with Ring Gear Idler Roller. 
See Rear Axle Section /or complete data. 

Std. Ratios 
Model Std. O.D. Cars mtramatic Cars 
2301 .................... 3.9-1. ........... 4.1-1. ............................. 3.9-l 
2302, 2332 ·········· 3.9-1... ......... 4.1·-1... ......................... 3.54-1 
2322 .................. 4.09-1. ......... 4.36-1. ........................... 3.92-1 

Optl. Ratios 
2301 ···················· 4.1-1 ............ 4.3-1... .................. .4.1, 4.3-1 
2302, 2332 .......... 4.1-1... ......... - ...................... 3.9, 4.1-1 
Backlash-.003-.005". Screw adjustment. 

Removal: Remove axle shafts (see Removal below). 
Disconnect rear universal (wire trunnions), wire or 
prop propeller shaft up against floor pan with 2 x 4 

inserted inside frame X-member. Drain differential 
replace drain plug. Clean off housing, take off car~ 
rier lock nuts, lift carrier out. 

Axle Shaft Removal: .Remove wheel, brake drum (use 
screw type puller J-4153-do not use knock-out type 
puller or thrust block may be damaged). Disconnect 
brake lme at wheel cylinder. Remove nuts at oil 
s1;al guard and take off seal guard, gasket, retainer, 
oil seal,·brake support plate, and bearing shims. Re
move axle shaft and bearing using Puller J -2552 
(do not drag shaft on inner oil seal). Use Tool 
J-943-B to remove inner oil seal. 

Whe!"l Bearing Adjustment: .Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Add or remove shims (furnished .005", 
.007", .020" thick) at one wheel for .050" or under, at 
both wheels if over .050" to secure .004-.007" endplay. 
Endplay-.004-.007". 

SHOCK ABSORBERS 
Delco Model 1946-J, K (front), Delco or Monroe 
(rear). Double acting (front), direct acting (rear). 

Fif~h Shock Absorber (Stabilizer) Super 8: Monroe 
direct acting, hydraulic (built-in rear stabilizer). 

FRONT SUSPENSION 
Front Suspensi~n: Packard Clipper Safe-T-Flex, in

dependent, lmked parallelogram type with coil 
springs and double acting shock absorbers. • 
SPe Front Suspension Section for complete clata. 
Kingpin Inclination-5°50' crosswise. 
Caster-Neg. 1 • ± ½•.Eccentric adjustment. 

Model 2322: Neg. 2°±½ 0
• 

Camber-0• ± ¼ 0. Eccentric adjustment. 
Toe In-0" (plus 1/16", minus 0"). Adjust by turning 
adjuster at outer end of each tie rod equally. 

STEERING GEAR 
Packard-Gemmer Model 335. "3-tooth" Worm-and
Roller with "push-pull" adjustment. See Gemmer 
See Steering Gear Section /or complete clata. 

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

type without eccentric adjustment. Hand lever ap
plies rear wheel service brakes. 
See Brake Section for complete data. 
Wheel Cylinder-Diam. Front 1 1/16" (1" 7-Pass.) 
Rear wheels 15/16". • ' 
Drums-12" centrifuse type. 
Lining-Marshall 4112 (primary shoe), Marshall 
9051 (secondary). Width 1 3/4". Thickness 3/16". 
Length per shoe 11 ½" (primary), 13" (secondary). 
Model 2322 7-Pass. Note-Lining width 2¼" front 
wheel shoes, 2" rear wheel shoes. 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake: See Service Brakes above. 

MISC. MECHANICAL 
Power Operated Convertible Tops, Windows & Front 

Seat: Hydro-Lectric type (hydraulic actuation with 
motor-driven pump supplying oil under pressure for 
power cylinders). 
See Miscellaneous Section /or complete data. 

Windshield Wiper: Vacuum type, cable operated. 
See Miscellaneous Section for complete data. 
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714 PACKARD 1949-50 · CUSTOM 8, 2306, 2333 (1949) 
CUSTOM 8, 2306-5, 2333-5 ( 1950) 

CONTINUED FROM PRECEDING PAGE 

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

Bore-3%"(!). Stroke-45/s". 
(!)-For Original Bore Sizes, See Packard Special Data. 

►.020" OVERSIZE BORE ENGINES: Marked by star 
folloming engine number. 
Displacement-356 cubic inches. Rated HP.-39.2. 
Developed Horsepower-160 at 3600 RPM. 
Compression Ratio-7.0-1 std. cast iron head. 
Compression & Vacuum Reading-See Tune-Up data. 

OIL PAN REMOVAL: See Packard Special Data. 
TIGHTENING TORQUES: See Packard Special Data. 
CYLINDER BEAD: Tightening Torque & Cylinder 

Bead Diagram-See Packard Special Data. 
PISTONS: Aluminum alloy, autothermic strut type. 

Original Piston Sizes & Markings, see Packard Special 
Data. 
Length-3%". 
Weight-19½ ozs. (stripped), 25½ (with rings & 
pin). 

►Cyl. Bore Taper Note-Car manufacturer recom
mends cylinders be re-bored and new pistons in
stalled if cylinder taper exceeds .007-.010". If neces
sary, new rings only can be installed (without re
boring) for taper up to .014". 
Removal-Pistons and rods removed from above. . 
Clearance-.0005-.001". See Fitting New Pistons. 

►Piston Skirt Expander Note-Car manufacturer 
recommends skirt expanders be installed if cylinder 
diameter over .006" greater than piston skirt dia
meter (measured alongside upper end of piston skirt 
slot). 

Replacement Pistons: See Packard Special Data; 
NOTE-Check ring grooves for wear by installing 
new piston ring in groove-if .006" feeler can be 
inserted 1/16", wear excessive and piston should be 
replaced. Check top groove when testing. 

Fitting New Pistons: Insert .0015" feeler ½" wide be
tween piston and cylinder wall on side opposite slot. 
Pull to withdraw feeler should be 12-18 lbs. 
NOTE-Piston should hold in any portion of bore of 
own weight, but should move when one or two finger 
pressure applied to piston with cyl. bore vertical. 

Install Pistons: Slot toward camshaft. 
PISTON RINGS: Two compression rings (No. 200 top 

and second groove), one oil control ring (No. 85) per 
piston, all above pin. Oil ring groove has twelve 
5/32" oil drain holes. 
Ring . Width End Gap Side Clearance 
Comp. ( # 1, 2) ... 0930-.0935" ... 0054-.0233" ....... 0025-.003" 
Oil (#3) ............. 186-.1865" ... 0054-.0213".-····0025-.003" 
Installing Rings-End gaps must be between pin 
holes with #2 ring on same side as skirt slot, #1 and 
#3 ring on side opposite slot. 

Replacement Rings: Std., .020", .030", .040" oversize. 
PISTON PIN Diameter-7/8". Length-3 1/64". 

Floating type retained by lock ring at each end. 
Split type bushing used in upper end of rod. 
Pin Fit In Piston-Palm push fit with piston at 
160•F. (heat piston in water only). 
Pin Fit in Rod Bushing-Finger push fit at 70°F. 
Piston Pin (Connecting Rod) Bushing Installation 
-See "Piston Pins" in Packard Special Data. 

Replacement Pins: Std. and .003", .006" oversize. 
CONNECTING ROD: Length 9¼". Weight-38.9 ozs. 

Crankpin Journal Diameter-2.250". 
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Lower Bearing-Shimless, precision, steel backed, 
Moraine Durex or Federal Mogul H-24. 
Clearance-.0005-.003". Endplay-.004-.012". 

Bearing Adjustment: None (no shims). Replace bear
ings. Self-locking nuts used on cap bolts (tighten 
to 60-65 ft. lbs.). 

Replacement Bearings: Std., .001", .002", .020" US. 
Installing Rods: Oil squirt hole toward camshaft. 
CRANKSHAFT: 9 bearing with bolted-on counter-

weights. Rubber friction disc dampener on front 
end. 
Journal Diameter-2.7465". 
Bearings-Interchangeable, shimless, prec1s1on, 
steel-backed Moraine Durex or Federal Mogul H-24. 
Clearance-.001-.003". 

Bearing Adjustment: None (no shims). Replace bear
ings (upper halv-es can be rotated in and out). 

Replacement Bearings: Std., .001", .002", .020" US. 
Crankshaft Front Oil Seal: See "Crankshaft & Main 

Bearings" in Packard Special Data. 
End Thrust: At #5 bearing. Endplay-.003-.008". 
CAMSHAFT: 8 bearing. Non-adjustable chain drive. 

Bearings-Steel-backed, babbitt-lined bushings. 
Clearance-.001-.003". 

End Thrust: Taken by thrust plate in back of cam
shaft sprocket. Endplay-.004-.006". 

Timing Chain: Morse. Width 1¼". Pitch .375" (%"). 
Length 23¼" or 62 links. 

Camshaft Setting: Install chain and sprockets to
gether with "O" marks on sprockets adjacent and in 
line with straightedge across shaft centers. 

VALVES: Head Diameter Stem Diameter Length 
Intake ·······-·····1 43/64 .. -···-····--··3417" .•. _ .•.•... 6 7 /32" 
Exhaust ·····-·······1 7/16"····-···--·····3398" •.•••••••••• 6 7/32" 

Seat Angle Lift Stem Clearance 
Intake ·····-····-·30•----·342" • ·-····-······002" 
Exhaust ............ 45" ···········-······342" --·--··············-·····•004" 

Valve Guides: Lubrite coated. Pressed in block from 
above with upper end 31/32" below top of block. Use 
Valve Guide Driver and Depth Gauge No. J-2577-
properly positions guides when gauge seats on block. 
Ream guides after installation with 11/32" (.3437") 
reamer. Upper end of exhaust guide counterbored. 
Valve Guide Removal Note-If guides to be removed 
with tappets in engine, use Valve Guide Remover 
Tool J-2580 to drive guide down to just clear tappet 
(with tappet on heel of cam). Score guide with 
chisel inserted through valve ports, then break off 
lower end, finally drive remainder of guide out. If 
tappets out, guide can be driven down and out with
out breaking. 

Valve Springs: Intake and exhaust springs inter
changeable. Anti-rotation serrated cup washers in
stalled on top of spring and seats in recess in block. 

Spring Pressure Spring Length 
Valve Closed ···········-···60-66 lbs ........ - .. - .... _ ....... l 3/4" 
Valve Open ·······-·········135-145 lbs ...... _ ............... 1 13/32" 

Valve Lifters: Wilcox-Rich "Zero-lash" type hydraulic 
lifters (mushroom type). Remove from below with 
camshaft out of engine . 
Diameter-.7177-.7182". Clearance-.0002" selective. 
See Miscella11eous Section for complete data. 
Replacement Lifters-.001", .002", .005" oversize. Use 
Tool S.T. 5101 (piloted in valve guide) and ream for 
. 005" oversize lifters. 
Valve Lifter Clearance Check when Grinding Valves 
-See "Valve Sy,tem" in Packard Special Data. 
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Engine-Mechanical 

. VALVE TIMING 
Tappet Clearance: None in service (hydraulic type 

lifters). See Valve Lifters above. 
Valve Timing: See Camshaft Setting above. 

Intake Valves-Open 4° BTDC. Close 51" ALDC. 
Exhaust Valves-Open 49° BLDC. Close 10° ATDC. 
Valve Timing Check-Check by turning tappet 
plunger for No. 8 exhaust valve with fingers. Turn 
engine over until this valve fully open, turn engine 
further until valve nearly closed (plunger should 
not turn), continue turning engine while attempting 
to turn plunger, until plunger "breaks loose" or 
turns. This should be •10• after top dead center
check at timing mark on vibration dampener. 
CAUTION-If valve over 8° before or after this point 
in closing, camshaft setting incorrect. 

LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, piston pins, 
valve lifters, and timing chain. Oil pump mounted 
externally on right side of engine. 
Crankcase Capacity-7 quarts. 
Normal Oil Pressure-50 lbs. Normal Driving. 
Oil Pressure Regulator-On oil pump cover. Not ad
justable. Pressure regulator spring tension should 
be 17½-18½ lbs. at F/8". 

Oil Pump: Gear type. On right side of crankcase. 
Oil Pump Installation-See Packard Special Data. 

Oil Pressure Gauge: King-Seeley Electric. 
Dash Unit-K-S No. 41640. 
Engine Unit-K-S No. 40767. 
See Miseellaneous Section for complete data. 

Crankcase Ventilation: Oil--wetted type filter element 
in oil filler cap, air intake). Outlet pipe in valve 
compartment cover at rear. 
Servicing-Wash filter element in gasoline and re
oil when changing oil (1000-2000 miles). 

COOLING 
Cooling System: Pressure type with pressure relief 

valve in filler cap and fan belt driven pump. 
Capacity-19 qts. Add ½ qt. for heater. 
Pressure Valve-AC No. 850005 pressure cap. Opens 
at 7 lbs. 

Water Pump: Centrifugal, belt-driven, packless type. 
See Water Pump Section for complete data. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: In cylinder head outlet. 
Setting (std.)-Starts to open 145-150°F. 
Setting (Optl. High Reading)-Starts to open 160-
165°F. or 175-180°F . 

Temperature Gauge: King-Seeley Electric. 
Dash Unit-K-S No. 41645. 
Engine Unit-K-S 41085 (1949), 42550 (1950). 
See Miscellaneous Section for complete data. 

CLUTCH 
Long Model llCF-Tl. Single plate, semi-centrifugal, 
dry disc type. 
See Clutch Section for complete data. 
Facings-Woven (U.S. Asbestos). Thickness .125". 
Inside Diameter 7". Outside Diameter 11,.. 

Pedal Adjustment: 1¼-1%" free travel. Adjusting nut 
on rod at throwout lever. 

►Clutch Pedal Over-Center Spring: New adjustable 
type. SPe "Clutch Notes" in Packard Special Data for 
adjustment. 

·-.iuamµ'Bduroo atq.'aua UJ ap1s ua1 uo-uor,uao'I 
·,,z&/6?: 8 ·i.'aH ·,,'j;, lI'-lPI.M. ·,,o/161 t:{'.l.'aUa'I-SUOJSU8UI!Q 

·aUI13.IJ O'l ( +) aAJ'-lJSOd-IllUfUI,I8.L papuno.19 
.SlIOA &·t-a.'a'BlIOA puooas 

aAJ.!I ·saintIIur I"'l7 .10J sa.zadur'B oo&-A'.JJalldll::> o.1az 
·sa-.inu1ur oz .IOJ sa.zadura 8&I-£nalldll:) .:iUJJ.IllJS 

• (a'-l'B.I .inoq OZ) A'.llO'BdtlO .InOH a.1ad 
-mv OZl 'a'-l'Blc:I LI ''-lIOA 9 ·11zt1-Nd alliJ:. ain-oinv 

All3.Ll'1B 
•111vp a1a1dwoa .10/ uo11;,as 1uawd!nb3 uo11a.1.nq.1.v:1 aas 

·sL9lt ·oN S-:X--JJU!l lfllll.L 
·91,91'17 ·oN s-:x--i,ua qSlla 

•:>p'.l:>am aa1aaS-.'aUJ:}I :a.:illll9 0UJlOSll9 
•v1vp a1a1dwo;, .1.0/ U~!PaS 1uawd1nb3. UO!Ja.1.nq.1v:J aas 

•sqr o/&'l;,-'j;,-Q.lllSS8.Id 
·9n6 ·oN OV-<IUllld iuamaallJdau 

·9n6&91 
·oN ·HV ac:1£.L OV : (mnnallA,-~-1an.i1) dmlld 1an.!I 

·pa.IJnl>a.1 n .ieuauo 
.zo sanur 0009 A.IaAa (JUJd I ·xo.1dd'B) aseo uo aun 
.IQ'l'B:>JPtI! JO 1aaa1 oi (.Ia'-ltII.M.) o& ·oN • (.Iaururns) no 
au1.'aua 09 ·oN :iIVS tI'-lJ.M. .IJOA.tasa.1 no mJa.1 put? u'8ap 
'-.iuamara .zanu U'l3aro-(adAJ q'.}llq TIO) .liUJaJA.I8S 

.'171 ·oN ov---iuamam: 
"8I&Z'179I 'ON ov : (qJllq no-•pis) .1aulla1::> .11v 

lN3Wdlnl?3 "Bll'I::> 
•(xapUJ ill) pa.za-.iua:)-.:iUJ}l0S 

•v111p a1a1dwo:, .10/ uo11;,as iuawd1nb3. uoµa.1.nq.1.v:J aas 
• (s.zo-.ia.1nq.1ao 

[llna) IO.I'.j,UOO 0!'-l'BUITIO .Iaµ'B:) !.ll[Oq() ar,llwoinv 
·pasor~ G}J:Ot:{O lI'l!A\ (68I-60I.I. a.'an'BO) .'au1uado 

arno.zq-.i ,,szo·-&zO" .101 &a.zos arPI '-lS'BJ -.isnfpv-.:iUJnas 
•vivp a1a1dwo;, .1.0/ uoii;,as 1uawd1nb3. uo11a.1.nq.1.v:J aas 

·acU:'.l .IQ'la.1nq.zao (OCIM) 1ana .ia-.i.reo :a1p1 JSll.il 
•uo!P"S .1.01a.1.n 

-q.J.V:J U! 8JqDJ, Jaf J.8J.1.V:J aas--sJaf 'lf/ SPOR .:iU!.18'.}8:W 
•111vp d[l•flUnJ, aas ! (dUIIld 

liUJlll.13{833V pull 'IaAa'} illOL!J: '.:iUJ'.}l8S 8JPI) S.:iU!'.}l8S 
•v1vp a1a1dwo;, .1.0/ uo1i;,as .1.01a.1.nq.1.v:J aas 

•'1799-a.:iUlll.il UO 'ON .:iUJJSll:) 
·ro.z-.iuoo O!WUI!IO .Ia'-l.Itl:) t:I'l!A\ ad.&1 

'-lJ'BJptI.M.Op {a.t.rnq pma ,,o/JI 'VS18S 'ON 'OCI.M. .18'.}.IU:) 
ll0.L3lln&ll'1J 

·aoU'Bur.zopad :,ioaqoa.z Ptit=? '-lnuqmnq-.i ua-.iq.'an' (Pa-.iou 
.'auJd ou JH asJ&}{OOp • (a.ta.Aas 001 .'auJd JI) aSI.M.}J::>oro 
-.1a1unoo .101nq1.zis1p a'-l'BlO.I '-.inuqwnqr uasoor '1snfpa 
0.1 ·an-.io.zq-.i uado apJM t:Il!M l3u1-.ia.1a1aooa uaq.M. .'auJd 
-.iq.'ans .zoJ -.ias aq p1noqg-.:iu,nas .10Jllsuadmoo 1an.i( 

·.1a-.itqod q'}!.M. ctn saun }{.I'l3UI mun (aAoq'B pa1:>a.zw 
sa) .10-.inqp'.lS!P -.isnfp'B •·wdH 009 &.oraq au1.'aua a1p1 
·.'an1d }{.I'BdS I# Q'l '.lq.'an .'aUJUil'-l dno 'ltq'Bd a-.iJq&. lI'-l!A\ 
.zauadur'Bp uon'B.1q1A uo }J:.I'BUI .. ocrcI!H#,, JO paaq'B 
aun q-.i9 }l.ItlW-(Jq.:i!'I liUJUl!.L U08N q}!.M.) .:iU!W!.L 

·21unias .1oiasuactwoo rancI }J::>aqo 
•d13::1 UJ -.iuaur.'aas 1 # a-.i1soddo .zo-.io.z raq1 aas '(UI'B.Il3 
-13IP aas) suonoauuoo iln1d }{.tnds }J:Oaqo ·-.iroq dur'Br:> 
ua-.iq.'an 'uado o-.i u1l§aq s-.ioa-.iuoo mun .IO'lnqpJS!P 
.¥.1'8'-lO.I '-.iroq dUI'8IO UI.I'B aOU'8APtl uasOO'I • (aAoqu arqa-.i 
aas) .taAoo as'Bo u1aqo uo .za-.iuJod qn&. aun u1 .zaua 
-dUI'8P uo }J:.I'BUI -.ioa.z.zoo q'}!M uomsod .'aupu saqo'Ba.I 
UO'.j,SJd mun .Ia.Ao 8UJ.'aua u.1n-.i 'UOJSSa.IdUIOO uo UO'l 
-S"[d 1# t:{'.l!.M. • .. o., '.l'B .I0'.l'8SUadUioO ran..[ '-laS-.:iU!ffl!J, 

·}{.t'8UI JO p'Baqtl SUOJJ'Bnp'B.I.'a O 1 uaa-.i 
-,;i:u t:{1JA\ .. ocr dill# ,,-:!(.Ill:W .1auadmlla UOJlll.Iq!A 

·.'atqnas .zo-.it?suaduroo ran..[ aas ·suompuo:> apni 
-m'B pua 1anJ rn1oads .10J .'aumas SJt{l AJ!POJi\I---!ll.I.ON 
·n<LLa .9··························································,ljunias ·pis 

!>NIWll NOI.LIN!>I 

1e::>!J+::>aI3-uoHaJnqJe:)-UOH!u6I 



Mechanical 

Removal: Remove transmission (see Transmission Re
moval following) and flywheel housing lower cover. 
Disconnect throwout linkage and remove throwout 
bearing. Remove clutch cover screws (release ten
sion evenly), lower assembly out of car. 

ElECTROMATIC CLUTCH 
Electromatic Clutch: Vacuum type clutch actuation 

with electrical control. Optional equipment. 
See Clutch Section for complete data. 

TRANSMISSION 
Own Make. Helical gear, constant-mesh, synchro
mesh (Second & High), constant-mesh (Low). Slid
ing spur gear (Reverse). Low & Second speed gears 
are ball bearing mounted. 
See Transmission Section for complete data. 

Transmission Control: Steering column type. 
See Transmission Section for complete data. 

Removal: Disconnect shifter rods, speedometer cable, 
hand brake cable at equalizer, engine ground strap, 
front universal (block driveshaft up against floor 
pan). Support rear of engine with jack and unbolt• 
cross-member (at frame ends and transmission). 
Disconnect clutch retractor spring and fore-and-aft 
restraint rod. Take out transmission-to-housing 
mounting screws, remove transmission. 

OVERDRIVE 
Warner Model AS4-Rll. Optl. equipment used with 
Packard transmission. New simplified' solenoid op
erated overdrive with Governor Control and throttle 
operated "kick-down". 
See Transmission Section for complete data. 

►Early Rll Overdrive Failure to Engage Correction
See "Warner Rll Overdrive" in Transmission Section. 
Overdrive Solenoid_!....Packard No. 403942. 
Governor-Packard No. 418447. 
Control Relay-Packard No. 403940. 
Kick-down Switch-Packard No. 403945. 
Lock-out Switch-Packard No. 354820. 

Removal: Disconnect control cable and all leads to 
solenoid and governor. Free mounting at rear of 
overdrive case. Then remove overdrive and trans
mission (see Transmission ;Removal above). 

UL TRAMATIC DRIVE 
STD. EQUIPMENT ON SERIES 2306 & 2333 

Own Make. Torque Converter (with hydraulically 
operated Direct Speed Clutch) and hydraulically 
operated planetary unit with manual control. 
See Transmission Section for complete data including 
Testing & Trouble Shooting. 

►Production Changes & Oil Leak Corrections-See 
"Ultramatic Drive" in Transmission Section. 

Linkage Adjustment on Ultramatic Drive Cars: See 
Packard "Ultramatic Drive" in Transmission Section. 
Lubrication-Check fluid level every 1000 miles, 
drain and refill every 25,000 miles. 

CUSTOM 8, 2306, 2333 { 1949) 
CUSTOM 8, 2306-5, 2333-5 ( 1950) 1949-50 PACKARD 715 

Recommended Fluid. Packard Ultramatic Drive 
or any Type "A" Automatic Transmission Fluid 
which has an AQ-ATF number embossed on con
tainer. 

Capacity. Approximately 12 quarts. 
Draining & Refilling. See Packard "Ultramatic 

Drive" in Transmission Section. 
Checking Fluid Level. CAUTION-Fluid must only 

be checked at normal operating temperatures and after 
engine has been idling at 800 RPM. for at least one 
minute with selector lever in "N" position. Stop the 
engine, check level by removing dipstick from filler 
hole on left side of transmission (accessible from 
under car-release cap by turning ½ turn counter
clockwise). Add fluid as required to bring level up 
to FULL mark on dipstick. 

Removal: See "Packard Ultramatic Drive" in Trammis
sion Section. 

UNIVERSALS 
Mechanics 3CR or Spicer. Needle bearing types. 
NOTE-Cars without Overdrive use one-piece shaft. 
See Universals Section for complete data. 

►CAUTION-Rear universal flange nut controls rear 
axle pinion bearing pre-load which must be ad
justed whenever nut is loosened. See "Packard Rear 
Axle'~ in Rear Axle Section for complete data. 

REAR AXLE 
Own Make. Semi-floating, hypoid gear type with 
Hotchkiss drive and Ring Gear Idler Roller. 
See Rear Axle Section for complete data. 
Ratios-As follows: 

Std. Ratios 
Model Std. O.D. Cars Ultramatic Cars 
2306, 2333 ........ 3.92-l... ....... 4.09-1... ......................... 3.54-1 
2313 .................. 4.54-1. ......... 4.7-1. ........................... --

Optl. Ratios 
2306, 2333 ........ 4.09-1... ....... - .............................. 3.92-1 
Backlash-.004-.006". Screw adjustment. 

Removal: Remove axle shafts (see Removal below). 
Disconnect rear universal (wire trunnions), wire or 
prop propeller shaft up against floor pan with 2 x 4 
inserted inside frame X-member. Drain differential, 
replace drain plug. Clean off housing, take off car
rier lock nuts, lift carrier out. 

Axle Shaft Removal: Remove wheel, brake drum (use 
screw type puller J-4153-do not use knock-out type 
puller or thrust block may be damaged). Disconnect 
brake line at wheel cylinder. Remove nuts at oil 
seal guard and take off seal guard, gasket, retainer, 
oil seal, brake support plate, and bearing shims. Re
move axle shaft and bearing using Puller J -2552 
(do not drag shaft on inner oil seal). Use Tool 
J-943-B to remove inner oil seal. 

Wheel Bearing Adjustment: Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Add or remove shims (furnished .005", 
.007",, .020" thick) at one wheel for .050" or under, at 
both wheels if over .050" to secure .004-.007" endplay. 
Endplay-.004-.007". 

SHOCK ABSORBERS 
Delco Model 1946-J, K (front), Delco or Monroe 
(rear). Double acting (front), direct acting (rear). 

Fifth Shock Absorber (Stabilizer) Super 8: Monroe 
direct acting, hydraulic (built-in rear stabilizer). 

FRONT SUSPENSION 
Front Suspension: Packard Clipper Safe-T-Flex, in

dependent, linked parallelogram type with coil 
springs and double acting shock absorbers. 
See Front Suspension Section for complete data. 
Kingpin Inclination-5°50' crosswise (2°30' on 156" 
wheelbase hearse). 
Caster-Neg. 2° ± ½ 0

• Eccentric adjustment. 
Camber-0° ± ¼0

• Eccentric adjustment. 
Toe In-0" (plus 1/16", minus 0"). Adjust by turning 
adjuster at outer end of each tie rod equally. 

STEERING GEAR 
Packard-Gemmer Model 335. "3-tooth" Worm-and
Roller with "push-pull" adjustment. See Gemmer. 
See Steering Gear Section for complete data. 

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

type without eccentric adjustment. Hand lever ap
plies rear wheel service brakes. 
See Brake Section for complete data. 
Wheel Cylinder-Front 11/a". Rear 1" (11/a" 156" WB.). 
Drums: 12" centrifuse type. 
Lining-Marshall 4112 (primary shoe). Marshall 
9051 (secondary). Width 2¼" (front wheel), 2" 
(rear). Length per shoe 11½" (primary), 13" 
(secondary). Thickness 3/16". 
156" WB. Hearse Note-Bonded lining used. All shoes 
13" long, 2½" wide, 3/16" thick. 
Clearance--.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake: See Service Brakes above. 

MISC. MECHANICAL 
Power Operated Convertible Tops, Windows & Front 

Seat: Hydro-Lectric type (hydraulic actuation with 
motor-driven pump supplying oil under pressure for 
power cylinders). . 
See Miscellaneous Section for complete data. 

Windshield Wiper: Vacuum type, cable operated. 
See Miscellaneous Section for complete data. 
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718 PACKARD 1951 "2400" SERIES, MODELS 200, 300, PATRICIAN 400 Electrical 

CONTINUED FROM PRECEDING PAGE 

Automatic Choke: Carter Climatic Control (Dual 
Carburetors). 
Setting-1 Point rich. 
See Cm·buretion Equipment Section for complete data. 

CARB. EQUIPMENT 
Air Cleaner: ("200") AC No. 1544276 Oil-wetted type 

(Std.), No. 1544277 Oil-bath type (Optl.). 
("300" & "400") AC No. 1554277 Oil-bath type Std. 
Servicing (oil wetted type)-Wash and re-oil filter 
element every 1000 to 2000 miles whenever crank
case oil is changed. 
Servicing (oil bath type)-Clean filter element, 
clean and refill oil reservior with SAE 50 engine oil 
(Summer). No. 20 (Winter) to level of indicator line 
on case (Approx. 1 pint) every 5000 miles or oftener 
if required. 

Fuel Pump: (Fuel & Vacuum)-AC type CV No. 
1539606. 
Replacement Pump-AC No. 9590. 
Pressure-4-4¾ lbs. 
See Carburetion Equipment Section /or complete data. 

GASOLINE GAUGE: King-Seeley "CV" (Constant 
Voltage) type with voltage regulator. 
Dash Unit-("200") K-S No. 45654; ("300" & "400") 
K-S No. 45607. 
Tank Unit-(All Models) K-S No. 44510. 
See Carburetion Equipment Section for complete data. 

BATTERY 
("200" & "300") Auto-Lite Type 2L-100, Willard SW-
2L-100, 6 volt 17 plate, 100 ampere hr. capacity (20 
hr. rate). 
("400") Auto-Lite Type 2FH-120, Willard HW-2F-
120, 6 volt 17 plate, 120 ampere hr. capacity (20 hr. 
rate). 
Grounded ·Terminal-Positive ( +) to engine at 
water pump. 
Location-Left side of engine compartment. 

STARTER 
AUTO-LITE 

(200, 300)-Auto-Lite MCL-6003 (Early), MCL-6113 
(Later). (400) MCL-6114. 
Armature-Auto-Lite MCH-2021 (MCL-6003), MCH-
2028 (MCL-6113), MCH-2070 (MCL-6114). 
Drive-(MCL-6003) Bendix Drive No. A-1915, (MCL-
6113) Bendix Drive No. A-1792 (MCL-6114) Solenoid 
pinion shift. 
Rotation-Counter-clockwise at commutator end. 
Cranking Engine-175-225 amperes. 
Brush Spring Tension-42-53 ozs. (new brushes). 

Performance Data (Auto-Lite) 
Torque R.P.M. Volts Amperes 

0 ft. lbs ...................... .4900 .............. 5.0 ................ 65 
8.0 " .................... Lock .............. 2.0 ................ 410 

Removal: On left front face of flywheel housing. To 
remove, take out flange mounting screws. 

Starting Switch: (200, 300) Auto-Lite SS-4017 Mag
netic type switch (400) Auto-Lite SSX-4102 solenoid 
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pinion shift and switch. Controlled by Carter Car 
Starter No. 192-llU on carburetor (accelerator 
pedal starting. 
See Electrical Equipment Section /or complete data. 
Ultramatic Drive Starter Safety Switch-Packard 
No. 421319. On left side· of transmission case, con
nected in starter control circuit so that starter 
operative only with lever in "N" Neutral or "P" 
Parking. 

DELCO-REMY 
Delco-Remy Model 1107943. Armature No. 1910938. 
Drive-Outboard barrel Type Bendix No. A-1792. 
Rotation-Counter-clockwise at commutator end. 
Cranking Engine-175-225 amperes. 
Brush Spring Tension-24-28 ozs. 

Performance Data (Delco-Remy) 
Torque R.P.M. Volts Amperes 

0 ft. lbs- ..................... 5500 .............. 5.7 ................ 65 
16 " .................... Lock. ............. 3.0 ................ 600 

Removal: Same as for Auto-Lite (above). 
Starting Switch: Delco-Remy Model 1452 Magnetic 

Switch on starter, controlled by Carter Car Starter 
No. 192-llU on carburetor (accelerator pedal con
trol). 
See Electrical Equipment Section for complete data. 
Ultramatic Drive Stp,rter Safety Switch-Packard 
No. 421319. On left side of transmission case. Con
nected in starter control circuit so that starter 
operative only with lever in "N" Neutral or "P" 
Parking. 

GENERATOR 
AUTO-LITE 

Auto-Lite GGW-6003A. Armature GGW-2006F. 
Two brush type with current and voltage regulation. 
Maximum Charging Rate-See table below. 
Charging Rate Adjustment-None. See Regulator. 

Performance Data 
Amperes Volts Cold-R.P.M.-Hot 

0 .......................... 6.4 ............ 870-970 ............ 950-1050 
40 .......................... 8.0 ............ 1800-2000 ············ 2150-2350 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-35-53 ozs. (new brushes). 
Field Current-1.3-1.5 amperes at 5.0 volts (70°F). 
Motoring Current-3.9-4.5 amperes at 5.0 volts 
(70°F) with field terminal grounded to frame. 

Generator Charge Indicator: Red light on right side 
of instrument cluster. Lights when ignition turned 
on, goes out when generator begins to charge 
battery. 

Belt Adjustment: Loosen two generator bracket-to
generator screw nuts two or three turns. Loosen 
the generator strap to generator screw and loosen 
the generator to water pump screw. Place tool 
J-4714 over the head of the generator bracket front 
screw and rotate the tool clockwise until the arm of 
the tool contacts. the edge of the generator drive 
end plate. Using a torque wrench with a 7 /8" socket 
over the tool, rotate the wrench clockwise and move 
the generator outward until 15 ft. lb. torque is indi
cated on the scale. The adjusting strap to generator 
screw should be tightened to hold the generator 
in this position while maintaining the 15 ft. lbs. 
torque. Tighten all screws previously loosened. 

Removal: Pivot mounted at left front of engine. To 

remove, disconnect leads, take out adjusting strap 
screw and pivot bolts. 

DELCO-REMY 
Delco-Remy No. 1102745, Armature No. 1912599. Two 
brush type with current and voltage regulation. 
Maximum Charging Rates-See table below. 
Charging Rate Adjustment-None. See Regulator. 

Performance Data (Delco-Remy) 
Amperes Volts R.P.M. 

Cold ...................................... 40 .................. 8.0 .............. 1950 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-28 ozs. 
Field Current-1.90-2.05 amperes at 6.0 volts. 

Generator Charge Indicator: Red light on right side 
of instrument cluster. Lights when ignition turned 
on, goes out when generator begins to charge 
battery. 

Removal & Belt Adjustment: Same as Auto-Lite 
(above). 

REGULATOR 
AUTO-LITE 

Auto-Lite VRP-4402C for GGW-6003A Generator. 
Current voltage type. 
See Electrical Equipment Section for complete data. 
NOTE-Regulator cover sealed. Warranty void if 
seal broken. 

Cutout Relay 
Cuts In-6.4-7.0 volts, (set to 6.4-6.6 volts). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
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 seals) & Adjustment-
See Electrical Equipment Section /or complete data. 
Contact Gap-.012" min. (armature against stop 
pin). 
Air Gap-.048-.052" with contacts just opening. 

Current Regulator 
Setting-39-41 amperes (marked '40' on cover). 
Checking (without breaking seals) & Adjustment-
See Electrical Equipment Section for complete data. 
Contact Gap-.012" min. (armature against stop 
pin). 
Air Gap-.048-.052" with contacts just opening. 

DELCO-REMY 
Delco-Remy 1118360 for 1102745 Generator. Voltage 
& current type. 

►NEW "1118300 SERIES" regulators have screw ad
justment for settings and single regulator springs. 
See Electrical Equipment Section for complete data. 

►CAUTION-Check generator for grounded field coils 
and leads before changing regulator settings to 
correct High Charging Rate or High Voltage. 

Cutout Relay 
Cuts In-5.9-6.8 volts hot (set to 6.4 volts hot). 
Contact Gap-.020'' (same for both sets). 
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720 PACKARD 1951 "2400" SERIES, MODELS 200, 300, PATRICIAN 400 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

with lifters in engine, use Valve Guide Remover 
Tool J -2580 to drive guide down to just clear tappet 
(with tappet on heel of cam). Score guide with 
chisel through valve ports, then break off lower end, 
finally driving remainder of guide out. If lifters out, 
guide can be driven down and out without breaking. 

Valve Springs: Intake and exhaust springs inter
changeable. Anti-rotation serrated cup washers in
stalled on top of spring and seats in recess in block. 

Spring Pressure Spring Length 
Valve Closed ............ 60-66 lbs ............................. 1 3/4" 
Valve Open ............ 135-145 lbs ........................... 1 13/32" 

Valve Lifters ("200" Engine): Conventional mush
room type. Remove from below with camshaft out. 
Diameter-.6236-.6239". Clea;rance-.0001-.0016". 
Replacement Lifters-.001", .002" .005" Oversize. 
Use Tool ST-5144 (piloted in vaive guide) to ream 
for .005" oversize lifter installation. 

Valve Lifte·rs ("300" & "400" Engines): Wilcox-Rich 
"Zero-Lash" hydraulic type (mushroom type body). 
Remove from below with camshaft out. 
Diameter-.6236-.6239". Clearance-.0001-.0016". 
Valve Clearance Check (When Grinding Valves): 
See "Valve System" in Packard Special Data. 
See Miscellaneous Section for complete data. 

VALVE TIMING 
VALVE TAPPET CLEARANCE: ("200" Engine)-.007" 

Intake, .010" Exhaust, Hot. 
("300" & "400" Engine)-No adjustment required 
(hydraulic type lifters). 

Valve Timing: See camshaft setting above. 
"200" Engine Valve Timing 

Intake Valves-Open 15° BTDC. Close 45° ALDC. 
Exhaust Valves-Open 50° BLDC. Close 9° ATDC. 

"300" & "400" Engine Valve Timing 
Intake Valves-Open 15° BTDC. Close 43° ALDC. 
Exhaust Valves-Open 53° BLDC. Close 4° ATDC. 
Above figures for .0125" intake, .015" exhaust tappet 
clearance, ("200" Engine). 

Valve Timing ("200" Engine)-With .0125" tappet 
clearance #1 intake valve should be open, with #1 
piston 10° BTDC. (10th graduation before top dead 
center mark "lUP.DC" on vibration dampener 
aligned with pointer). Reset tappet clearance to 
.007" Hot. 

►CAUTION-If valve more than 8° before or after this 
point in closing, camshaft setting incorrect. 

Valve Timing Check ("300" & "400" Engines)-Check 
by turning tappet plunger for No. 8 exhaust valve 
with fingers. Turn engine over until this valve fully 
open, turn engine further until valve nearly closed 
(plunger should :p.ot turn), continue turning engine 
while attempting to turn plunger, until plunger 
"breaks loose" or turns. This should be approx. 9° 
after top dead center-check at timing mark on 
vibration dampener. 

►CAUTION-If valve more than 8° before or after 
this point in closing, camshaft setting incorrect. 
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LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, piston pins, 
valve lifters and timing chain. 
Crankcase Capacity-7 qts. 
Normal Oil Pressure-40 lbs., Normal driving. 
Oil Pressure Regulator-On oil pump cover. Not 
Adjustable. 

Oil Filter: Optl. (200), Std. (300 & 400). Replace cart
ridge every 8000 miles or when oil shows signs of 
being dirty. 

Oil Pressure Indicator: Red light on left side of in
strument cluster. Lighted when on pressure less 
than 10 lbs. (lights when ignition turned on, goes 
out when pressure exceeds 10 lbs.). 
Engine Unit-King-Seeley No. 47110 Pressure 
Switch. Contacts open when pressure exceeds 10 lbs. 
(remain closed at lower pressures). 

Crankcase Ventilation: Oil-wetted type filter element 
in oil filler cap air intake. Outlet pipe in valve com
partment at rear. 

COOLING 
Cooling System: Pressure type with pressure relief 

valve in filler cap and fan driven pump. 
Capacity-20 qts., with 2/3 qts. additional for heater 
and defroster. 
Pressure Valve-AC No. 850005 Cap. Opens at 7 lbs. 

Water Pump: Centrifugal belt driven, packless type. 
See Water Pump Section /or complete data. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: In cylinder head outlet. 
Setting (Std.)-Starts to open 140°-156°F. 
Setting (Optl. High Reading)-Starts to open 157°-
165°F. or 175°·-184°F. 

Temperature Gauge: King-Seeley "CV" (Constant· 
Voltage) type with Voltage regulator. 
Dash Unit-K-S No. 45658. 
Engine Unit-K-S No. 44215. 
See Miscellaneous Section /or complete data. 

CLUTCH 
Long ("200" Engine) l0CF-TI, ("300'' Engine) llCF-
10½-TI. Single plate, semi-centrifugal, dry disc 
type. 
See Clutch Section /or complete data. 

Facings-Woven (U.S. Asbestos). Thickness .125". 
Inside diameter ("200") 6¾", ("300") 7". Outside 
diameter ("200") 10", ("300") 10½". 

Pedal Adjustment: 11/4-1½" free travel. Adjustment 
nut on rod at throw-out lever. 

►Clutch Pedal Over-Center Spring: New adjustable 
type. See "Clutch Notes" in Packard Special Data for 
Adjustment. 

Removal: Remove transmission (see Transmission 
Removal following) and flywheel housing lower 
cover. Disconnect throw-out linkage and remove 
throw-out bearing. Remove clutch cover screws (re
lease tension evenly), lower assembly out of car. 
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Mechanical 

TRANSMISSION 
SYNCH RO-MESH 

Own Make. Helical gear, constant-mesh, synchro
mesh (second & high), constant-mesh (low), slid
ing spur gear (reverse). Low & Second speed gears 
are ball bearing mounted. 
See Tra-µsmission Section /or complete data. 

Transmission Control: Steering column type. 
See Transmission Section for complete data. 

Removal: Disconnect shifter rod, speedometer cable, 
hand brake cable at equalizer, engine ground strap, 
front universal (block driveshaft up against floor 
pan). Support rear of engine with jack and unbolt 
cross-member (at frame ends and transmission). 
Disconnect clutch retractor spring and fore-and
aft restraint rod. Take out Transmission-to-housing 
mounting screws, remove transmission. 

OVERDRIVE 
Warner Model AS6-Rll. Optional equipment with 
Packard transmission. Solenoid operated overdrive 
with Governor Control and throttle operated "kick
down." 
See Transmission Section /or complete data. 

Overdrive Solenoid-Packard No. 403942. 
Governor-Packard No. 418447. 
Control Relay-Packard No. 403940. 
Kick-down Switch-Packard No. 403945. 
Lock-out Switch-Packard No. 426453. 

Removal: Disconnect control cable and all leads to 
solenoid and governor. Free mounting at rear of 
overdrive case. Then remove overdrive and trans
mission (see Transmission Removal above). 

ULTRAMATIC TRANSMISSION 
Own Make. Torque Converter (with hydraulically 
operated Direct Speed clutch) and hydraulically 
operated planetary unit with manual control. 
See Transmission Section for complete data including 
Testing & Trouble Shooting. 

Linkage Adjustment on Ultramatic Drive Cars: See 
"Ultramatic Drive" in Transmission Section. 
Lubrication-Check fluid every 1000 miles, drain 
and refill every 25,000 miles. 

Recommended Fluid. Packard Ultramatic Drive 
or any Type "A" Automatic Transmission Fluid 
which has an AQ-ATF number embossed on con
tainer. 

Capacity. Approximately 12 qts. 
Draining and Refilling. See Packard "Ultramatic 

Drive" in Transmision Section. 
Checking Fluid Level. CAUTION-Fluid must only 

be checked at normal operating temperatures and after 
engine has been idling at 800 RPM. for at least one 
minute with selector lever in "N" position. Stop the 
engine, check level by removing dipstick from filler 
hole on left side of transmission (accessible from 
under car-release cap by turning ½ turn counter
clockwise). Add fluid as required to bring level up 
to FULL mark on dipstick. 

Removal: See Packard Ultramatic Drive in Transmission 
Section. 
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Mechanical "2400" SERIES, MODELS 200, 300 PATRICIAN 400 1951 PACKARD 721 

UNIVERSALS 
Mechanics, Universal Products or Spicer. Needle 
bearing type. 
See Universals Section for complete data. 

►CAUTION-Rear universal flange nut controls rear 
axle pinion bearing preload which must be adjusted 
whenever nut is loosened. See "Packard Rear Axle" 
in Rear Axle Section for complete data. 

REAR AXLE 
Own Make. Semi-floating, hypoid gear type with 
Hotchkiss Drive. 
See Rear Axle Section /or complete data. 

►REAR AXLE OIL SEAL LEAKAGE CORRECTION
See "Packard Rear Axle" in Rear Axle Section for com• 
plete data. 

Ratios 
Model Std. O.D. Cars mtramatic Cars 
200 ················ 3.9-1. ................. 4.1-1. ...................... - ... 3.9-1 
300 ................ 3.9-l .......... ·-····· 4.l-1 ....... _ ................. 3.54-1 
400 ••·••••·•••••••• -···········-····· - ••••.••••...•............• 3.54-1 
Backlash-.003-.005". Screw adjustment. 

Removal: Remove axle shafts (see Removal below). 
Disconnect rear universal (wire trunnions), wire or 
prop propeller shaft up against floor pan with 2x4 
inserted inside frame X-member. Drain differen
tial, replace drain plug. Clean off housing, take off 
carrier locknuts, lift carrier out. 

Axle Shaft Removal: Remove wheel, brake drum (use 
screw type puller J-4153-do not use knock-out type 
puller or thrust block may be damaged). Disconnect 

;, 
\ • 
" 

,,;,,:: ... -·•--"".:.:-...... 

~~~~ 

brake line at wheel cylinder. Remove nuts at oil seal 
guard and take off seal guard, gasket, retainer, oil 
seal, brake support plate, and bearing shims. Re
move axle shaft and bearing using Puller J-2552 
(do not drag shaft on inner seal). Use Tool J·-943-B 
to remove inner seal. 

Wheel Bearing Adjustment: Endplay controlled by 
shims between flanged end of housing and brake 
backing plate. Add or remove shims (furnished 
.005", .007", .020" thick) at one wheel if .050" or 
under. At both wheels if over .050" to secure .004-
.007" endplay. 
Endplay-.004-.007". 

SHOCK ABSORBERS 
Direct acting hydraulic type. Front shock absorbers 
are inside front suspension coil springs. 
200 Series-Packard No. (Front) 419680, (Rear) 
419904. 
300 Series-Packard No. (Front) 419682, (Rear) 
433131. 
400 Series-Packard No. (Front) 419690, (Rear) 
426559. 

FRONT SUSPENSION 
Front Suspension: Packard Broad-Beam Suspensio~.z. 

independent, linked parallelogram type with cou 
springs and double acting shock absorbers. 
See Front Suspension Section /or complete data. 
King Pin Inclination-5°50' crosswise. 
Caster-Neg. 1°±½ 0

• Eccentric adjustment. 
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Camber-0°±½ 0
• Eccentric adjustment. 

Toe-In-0" (plus 1/ 16", minus 0"). Adjust by turning 
adjuster at outer end of each tie rod equally. 

STEERING GEAR 
Packard-Gemmer Model 335. Worm & 3-tooth 
Roller type with "push-pull" adjustments. 
See Steering Gear Section for complete data. 

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

type without eccentric adjustment. Hand lever ap
plies rear wheel service brakes. 
See Brake Section /or complete data. 
Wheel Cylinder-Diam. Front 11/s", Rear Wheels l". 
Drums-12" Centrifuse type. 
Lining-Marshall 4112 (Primary Shoes), Marshall 
9051 (Secondary Shoes). Width-see table below. 
Thickness 3/16". Length per shoe 11½" (Primary), 
13" (Secondary). 
Lining Width Front Wheels Rear Wheels 
200 .......................................... 1¾" ................................ 13/4" 
300 & 400 ································ 2¼" .................................... 2" 
Clearance-.015" at both ends of secondary shoe 
with primary shoe forced out against drum. 

Hand Brake: See Service Brake above. 

MISC. MECHANICAL 
Windshield Wiper: Vacuum type, cable operated. 

See Miscellaneous Section /or complete data, 
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Carburetion-Electrical-Engine 

compression, turn engine over until flywheel mark 
'IGN/4' lines up with indicator on housing (mark is 
5° before top dead center mark 'UDC/4'), loosen ad
vance arm clamp bolt, rotate distributor until sta
tionery contacts (mounted directly on breaker 
plate) begin to open, tighten clamp bolt, then check 
sychronization. 
Synchronization (Movable Contacts)-Turn engine 
over 90° or ¼ revolution to firing position for piston 
#1, stop when flywheel mark 'IGN./1-8' lines up 
with indicator (mark is 5° before top dead center 
mark 'UDC./1-8'), loosen lockscrews on movable 
sub-plate, turn eccentric adjusting screw until con
tacts begin to open, tighten lockscrews, check spark 
plug connections. 
Synchronization (Using Tool)-Use special syn
chronizing tool, Delco-Remy Part No. 1838182, and 
follow complete directions in Equipment Section. 

CARBURETOR 
CARBURETION:-Carburetor-Stromberg Mod. EE-3, 

1 ½" dual downdraft type. 
For complete data, refer to Carburetor Index. 
NOTE-Do not adjust carburetor until engine is 
warmed up so that choke valve is wide open and 
engine idling at hot or slow idling speed. • 
Idle Adjustment-Adjust each screw individually 
with engine idling on four cylinders (ground #1, 2, 
7, 8 plug cables when adjusting inner scrt:lw, #3, 4, 
5, 6 while adjusting outer screw). Tum screw 1!1 
until engine begins to lag or miss, then out until 
engine begins to roll, finally turn screw in slowly 
until engine fires smoothly. Repeat with other ad
justing screw in the same manner. Adjust throttle 
stopscrew so that idle speed is 37-39 explosions in 
15 seconds (checked by removing plug in exhaust 
manifold). 
Accelerating Pump Setting-Adjusted by changing 
position of pump link rod in throttle valve lever. 
Inner Hole (Min. stroke)-Summer temperatures. 
Outer Hole (Max. stroke)-Winter temperatures. 

Fast Idle :-Stromberg type. See special article in 
Carburetion Section. 
For complete data, refer to Carburetion Equip. Index. 

Automatic Choke:-Stromberg Type 'C' No. A-17630. 
For complete data, refer to Carburetion Equip. Index. 

CARB. EQUIPMENT 
Air Cleaner:-AC. oil-wetted type standard. 
Fuel Pump :-AC. Type D #1522112. Diaphragm type. 

For complete data, refer to Carburetion Equip. Index. 
Gasoline Gauge :-Motometer Electric. Dash unit-

NG-8440D (1937). Tank Unit-NG-7741T (all). ' 
For complete data, refer to Carburetion Equip. Index. 

BATTERY 
Willard ';l'ype WH-4-1'7, or RH-4-17 (Export). 6 volt, 
17 plate, 136 amp. hour capacity (20 hour rate). 
Starting Capacity-160 amperes for 20 minutes. 
Zero Capacity-300 amperes for 5.4 minutes. 
Grounded Terminal--,-Positlve ( +) term. grounded 
to transmission cover bolt. 
Location-Left hand side under front floor. 

STARTER 
Owen-Dyneto Model DI-1314. Armature No. 16437. 
Drive-Bendix Type RCDllFXT-10. 
Cranking ·Engine-100-105 R.P.M., 175 amperes at 
5.35 volts. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-56-60 ounces each. 
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EIGHT, MODELS 1701 (1937), 1801 (1938) 

Performance Data 
Torque R.P.M. Volts Amperes 
O ft. lbs .............. .4500 ... -··-······-···6.0 .......... ,......... 60 
2 '' ··············1600 ... -··-··-·······5.5 .•• - ••••••••••••••• 130 
3.6 " ·······---···1200 .................... 5.35 ... _ ............. 170 
7.4 " ······'······· 800 ... - ............... 5.05 •• ·-··-·· .. ·····250 

14.4 " .............. 400 .................... 4.5 .................... 400 
28.0 " ···········-·Lock. .. _ .. _ ...... _ ... 3.5: .............. - ... 650 
29.24 " ............. .Lock. ___ .3.6, ____ 720 

Removal:-Starter flange mounted on left front face 
of flywheel housing. To remove, take out three 
flange mounting capscrew:s. 

Starting Switch:-Sta:rtix Type 'D'. Au~omatic start
ing switch and Startix circuit controller (anti-back
fire unit), controlled by ignition switch. 
See Electrical Equipment Section for complete data. 

GENERATOR 
Owen-D.yneto Model C0-1309. Armature No. 23691. 
Air-cooled. Third brush control type with Battery 
Charge Regulator (two-step charging rate). 
Charging Rate Adjustment-Third brush shifted 
through rack-and-pinion control by slotted adjust
ing screw on commutator end plate. To adjust, tum 
adjusting screw to right or clockwise to increase, 
and to left or counter-clockwise to decrease charg
ing rate. 
Maximum Charging Rate-32 amperes (cold), 8.0 
volts, 1900 R.P.M., 20-25 M.P .H. 

Performance Data-Regulator Inoperative 
Cold Hot 

Amperes Volts R.P.M. Amperes Volts R.P.M. 
O ···-··-··7·0 ... _ .. _ ... 580 0 .. - ....... 7.3 .. ·-··-··· 625 
5 ............ 7.2 ....... - ... 630 5 -·-··-···7.5.--······· 700 

10 .--·-···7.5.- ...... 700 10 ··-··-···7·7...-··-··· 800 
15 ·······-···7·7·······-··· 790 15 ···-··-···7·9 ............ 930 
20 ···-·····- 7 .9 .. ·-······· 910 20 ···-··--·8.0 ••• _ ••••••• 1100 
25 ···-·-···8.0 ............ 1080 25 ...... ·-···8.0 ... -: ...•.. 1380 
30 ····-··8.0 .. __ ... 1380 28 ······· .. ···8.0 ... _ .. _ ... 2000 
32 ···-··-···8.0 ... - ... 1900 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-20-22 ozs. (main), 12-14 ozs. 
(third). • 
Field Current--3.5-3.7 amperes at 6.0 volts. 
Motoring Current-16.7-18 amperes at 6.0 volts (½ 
ampere more if relay and regulator in circuit). 
Field Fuse-5 ampere capacity in knurled plug in 
side of regulator case. 

Removal:-Generator cradle mounted at left front of 
engine with fan belt drive (double Vee belt). To re
move, slack off drive belt, disconnect water pump 
drive coupling, loosen mounting clamp band. 

Belt Adjustment:-To adjust, loosen clamp bolt on 
fan bracket, turn eccentric shaft spindle until 10 
lb. pull on belt midway between pulleys causes 1" 
deflection, tighten clamp bolt. Additional range of 
adjustment secured by taking bracket off engine 
and moving bracket up until mounting bolts engage 
lower holes. 

REGULATOR 
Owen-Dynetc, 40300 Battery Charge Regulator. 
Consists of Cutout Relay and Battery Charge Regu
lator in a single case on the generator field frame. 
For complete data, refer to Electrical Equipment Index. 

Cutout Relay 
Cuts ln-6.8-7.2 volts, 600 R.P.M., 8 M.P.H. 
Cuts Out-0-2.5 amperes discharge current. 
Contact Gap-.030-.032". 
Air Gap-.020-.025" with contacts closed. 
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Battery Charge Regulator 
Setting---8.2 volts (cold), 7 .8 volts (hot)-contact 
opening point. 
Regulator Resistance-1.85 ohms. 

LIGHTING 
LIGHTING:-Headlamps-Guide Multi-beam, Pre

focused, Cross-beam type with special non-inter
changeable lenses. Headlamps aimed straight ahead 
with lenses removed. Asymetrlcal passing beam 
(upper beam left hand headlamp, lower beam right 
hand headlamp), controlled by foot selector switch 
with lighting switch in 'Country Driving' position. 
Driving Lamp-Mounted on right of radiator. Con
trolled by separate switch on instrument panel with 
Red indicator lamp lighted with driving lamp 'on'. 
Lighted with lighting switch in 'Country Driving' 
position except when Driving Lamp Switch turned 
off. 
Passing LamP-Mounted at left of radiator. Con
trolled by separate switch on instrument panel with 
Green indicator lamp lighted with passing lamp 'on'. 
Lighted with lighting switch in 'City Driving' posi
tion or with foot selector switch in passing position 
(see Headlamps above) except when Passing Lamp 
Switch turned off. 

Switches 
Lighting-Delco-Remy Model 479-M. 
Instrument Lamps-Delco-Remy Model 1411. 
Foot Selector-Delco-Remy Model 471-Z. 

MISC. ELECTRICAL 
FUSES :-Electric Clock-5 ampere on back of clock. 

Generator Field-5 ampere in regulator case. 
CURRENT LIMIT RELAY: Delco-Remy 410-N. 2 units 

used. Vibrating type. Starts to operate with current 
load of 35-40 amperes, limiting load to 5-22 amps. 

Hom Relay:-Model 266-TK. Requires .25 amperes to 
close contacts. Current draw .8 amperes. 
Contact Gap-.012-.030". 
Air Gap-.015-.030" with contacts closed. 
Spring Tension-5 ounces minimum measured at 
brass button; 

HORNS:-Klaxon Model K-33-S. Type 2051 (low note), 
2052 (high note). Vibrator type, blended tone, twin 
horns operated by horn relay. 
Horn Type Current at 6 volts Air Gap 
2051 (low note) ················-····-·11-13... ...........• 042-.046" 
2052 (high note) ........................ 10-12 ... _ .......... 032-.036' 
Contact Gap-.015-.025". 
Air Gap-.012-.017" with contacts closed. 

ENGINE 
ENGINE SPECIFICATIONS:---8 cylinder, In Line, 'L' h<:l,. 

Bore-3½". Stroke-5". 
Displacement-385 cubic inches. 
Rated Horsepower-39.2 (AMA). 
Developed Horsepower-150 at 3400 R.P.M. 
Compression Ratio-6.4-1 Std. aluminum head, no 
optional ratios. 
Compression Pi'essore-148 lbs. at 2500 R.P.M. or 
75-80 lbs. at cranking speed. 
Vacuum Reading-Gauge should show steady read
ing of 19-20" with engine idling. 

PISTONS:-Bohn, Bohnalite aluminum alloy, Invar 
strut, split skirt type or Lynite aluminum alloy, 'T' 
slot type with Anodic finish (special hard oxide 
bearing surface). Length-41/4". . 

CONTINUED ON NEXT PAGE 

8tl'l uaa&iaq A'BMPIUI SI pa'8 'l8:lJ:>O.Ids 'l;i:'8qSl{U'8.I:> 
aqi uo l{.I'BW ,o, aqi smds s.1aiaa:> 'l.J'llqs sso.1:iv 
a2paiq~J13.l'lS '8 l'8tl:'l OS paumi S'l8:lJ:lO.IdS tit!& tr{'Bq:> 
t{S8W •pal{.I'8UI 8.1'8 S'l8:lJ:>O.Idg-:.5unias iJ'BqSW'B:J 

·s:lJUJI 09 .10 ,,gz t1i2ua'I • N% 
q:>nd • .. ¾t tI'lPIM ·9oz-'10# .&aunttM-:tqtlqo .:1u1WJ.L 

·,,600"-&00. A'BidPU:iI ·.,zoo·--aau13,1'8a1:J 
·paUJ1-mqq'8q 'pa:lJ:>-eq-1aais-alli.L .5u1.1'8ag 

·aAJ.tp UI'8q:> a1q'8isnfp'B-UON ·2up13aq g-:.J..!IVHS:WV:J 
·SOIJqs .3tIIAoma.1 .10 iltIIPP'B aq a1q'8isnfpv ·,,too· 

-zoo- A'BidPU:iI ·2UIJ'Baq iuo.1;i: .&q ual{'B.I.-:islLittL pu:.;i 
·sd13::, am iou oa ·s~up13aq 

a:>'81dac1 ·(saqqs ou) euoN-:iuawisnfpv .5tq.x'Bag 
• .. &oo·-grno·-aau13,1'8a1:J 

·sm1qs ON ·paun 
-n1qq'8q 'pa:lJ:>'8q-azuoJq arq'BAowaa-ad.g; .5u!.1uag 

·s2UJ.I'Baq U'B ,,%z-s.xaiaw'8JQ l'Bu.1nor 
·siq21a&.1aiano:> {'8.1.8aiu1 ·2UJ.I13aq 6-!.J..!IVHS~V'H:J 

•;i:r13q .xaddn 2UJ.I13aq .1a.M.01 po.1 
2un:>auuo:i ;i:o sap1s qioq u1 saroq .&13.1ds TIO-m:.LON 

·sd'B:> am iou oa ·spo.1 
a:>'81dac1 ·(stuiqs ou) aU'ON-:iuamisnfpv .5uµ'8ag 

·.,900·-too· A'Bid8PIS ·,,gioo--too·-aauu.1'8al:J 
·pasn SUIIqs ON ·adai 

paUJ1-n1qq13q ''lS'8:> .&u132n.n.1iuao-.:1u1.1ua9 .xa.MO'J 
• ,,g19z·z-tgz·z-.1aiam11m l'BU.tnor UJdlfU'8.I:J 

',,666.8 qi.5ua'I ·szo zs·tE iq21a.M.-:ao11 ONI.L:J:i.NNO:J 
·a:>U'8.1138J:l ,,9000•-tOOO•-.:ltqqsng p01J U! i!.!I U!d 

• .ii oOL 'l'B m t1snd qmnq.I,-UOJS!d UJ i!.!I tI!d 
·paqsnq azuo.1q s1 po.1 2unaauuo:> u1 aroq Uld 

·s2up 2UJUJ13+8.I .&q PI8H ·po.I PU13 UO+S!d UI sreou U!d 
·..,tf:o·& qJ.5ua'l ·,,6tL8 • .xaiaw-em-:Nld NO.I.Sid 

.,zoo· -too•········., rzo--&w······· .. gtgr········· ro.1i uoo no 
,,zoo--roo·········Ngzo·-ozo-······,,gf:zr········· a0Issa.1dwoo 

a:>U'B.Itlal:J apJS dtlf) pu:.;i qiP!.M. .5U!1J 
·a.813UJ13.IP uo .10.J parn.1p saA00.12 

2UJ.I no ttioa: • <S8# a1:i.110 'l:l8.J.18d) 10.11uo:> uo 
o,ni '<OL# ar:>.110 i:iapad) uo1ssa.1dwo:> o&'l 'uois1d 
J8d. S2UI.I .IUO.il ·osttl& •oN •.5u:.;i .tauv-:snNI11 NO.I.Sid 

.,zoo·-wo···········,,sto·-eto•····,,g9sr-09sr ·······iuoo no 

.. zoo· -wo··········· ,,srn· -srn· .. •• ,,otzr-s&ir (U'B > ·dwoo 
Q3U'8.IVaIO apJs d'80 pu:.;i qwJ.M. .5tq1J 

•a2'8U{13.Ip UO .IOJ: pam.1p 8AOO.l~ .8U{.I 
ITO ·UJd 8AOq13 U'B '2up {0.l'lUO:> TIO 98# 9{:l.I!O 'l:l8J 
-J8d auo '(E 'l'il Z #) s2up .1ad13.1as OL# 8{:l.IIO i:iapad 
o.ni '(dO'l) 2up uo1ssa.1dwo:> UJ'Bid auo 'uo1s1d .1ad 
S.8UJ.I JilO.il "08ttl& "ON ·.5u:.;i a.tOJaa-:SONl'H NO.I.Sid 

·i'8as S,.I8A{.IP UIO.IJ pa 
-&aJA ua1 p.I'B&O'l aq p1now11 io1s-:suoiSJd .5um'8isu1 

·.1a1aa1 ,,zoo· uo pal{:ior pu13 .1a1aa1 
u9tOo•uo 2nasaq prnoqs SUO'lSid-!SUO:JSJd A\aN .5tqn!.!I 

·,,ozo- '.,ow· ',,too· ',,zoo· ;i:o saz1s.1aAo 
p.113pU'8'lS tII paqSJU.IU.J suois1d-: suoisJd iuawaat11da11 

·suoiSid &.iN 2UJ'l'll.!I aas ·,,zoo· moi 
-lOS: '(8'lJUA'I} ,,9&0" '(Uqoa:) .,gzo- do.r,--aauvn:a1:J 

·aAOq'll UIO.IJ paAOUI8.l spo.1 PU'B SUO+Sid-('8AOUia1J 
• (Padd1.1is) ·szo tL·zz7q.5Ja.M. 

:l~Vd ~N1a:1:m1d WOH::I aanNI.LNO~ 

3Nl~N3 



726 PIERCE ARROW 1937-38 

CONTINUED FROM PRECEDING PAGE 

CARBURETOR 
CARBURE-rION:-Carburetor-StrombergModelEX-32, 

1 ½" downdraft type. One carburetor used for each 
bank of cylinders (throttles must be synchronized.) 
For complete data, re/er to Carburetor Index. 
NOTE-Do not adjust carburetors until engine 1s 
warmed up so that choke valve 1s wide open and 
engine idling at hot or slow idling speed. 
Idle Adjustment-Adjust one carburetor at a time. 
Cut out the six cylinders of the other bank by 
grounding the high tension lead of the coil firing 
that bank. Turn idle adjusting screw in until engine 
begins to lag or miss, then turn screw out until en
gine begins to roll, finally turn screw in slowly until 
engine fires smoothly. Then check idling speed by 
taking out plug in exhaust manifold and counting 
explosions or form small gap by disconnecting one 
high tension lead at spark plug and count sparks. 
Adjust throttle lever stopscrew so that there are 
37-39 explosions in 15 seconds. Recheck idle adjust
ing screw setting (this must be reset if idling speed 
has been changed. After adjusting each carburetor, 
connect both coils, idle engine on all twelve cylin
ders and check throttle valve synchronization (see 
article in Carburetion Section). 
Accelerating Pump Setting-Adjusted by changing 
position of pump link rod in throttle valve lever. 
Inner Hole (Min. stroke)-Summer temperatures. 
Outer Hole (Max. stroke)-Winter temperatures. 

Fast Idle :-Stromberg type. See special article in Car
buretion Section. 
For <:.Jmplete data, re/er to Carburetion Equip. Index. 

Automatic Choke:-Stromberg Type 'C' No. A-16090. 
For com11lete data, refer to Carburetion Equip. Index. 

CARB. EQUIPMENT 
Air Cleaner:-AC. oll-wetted type standard, oll-bath 

heavy duty type optional. 
Fuel Pump:-AC. Type D #1523010. Diaphragm type. 

For complete data, refer to Carl,uretion Equip. Index. 
Gasoline Gauge:-Motometer Electric. Dash unit

NG-8440D (1937). Tank Unit-NG-7741T (all). 
For complete data, refer to Carburetion Equip. Index. 

BATTERY 
Willard Type WH-5-19 or RH-5-19 (Export). 6 volt, 
19 plate, 153 amp. hour (20 hour rate). 
Starting Capacity-180 amperes for 20 minutes. 
Zero Capacity-300 amperes for 6.6 minutes. 
Grounded Terminal-Positive ( +) terminal. 
Location-Left hand side under front floor. 

STARTER 
Owen-Dyneto Model DI-1313. Armature No. 16437. 
Drive-Bendix Type RCDllFXT-10. 
Cranking Engine-100-105 R.P.M., 175 amperes at 
5.35 volts. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-56-60 oun_ces each. 

Performance Data 
Torque • R.P.M. Volts Amperes 
0 ft. lbs ............. 4500 ...... ·-······-···6.0 ....... _ ........... 60 
2 " ············1600 ....... _ .. _ .. _ ... 5.5 ... _ .. _ ........... l30 
3.6 " ............ 1200 ... -······-··-···5.35 ... _ .. _ .. _ ..... 170 
7.4 " ···-··-··· 800 •...... - ........... 5.05 ... -··-······-·250 

14.4 .. ·······-··· 400 •• ·-···············4•5 ... - .. -··-··-···400 
28.0 .. ·······-··.Lock..._._ .. _ ....... s.5 ... _ .. _ .. _ ....... 650 
29.24 " ---··.Lock..-······-··-···S.6 .. ___ ... 720 

TWELVE, MODELS 1702, 3 ( 1937), 1802, 3 ( 1938} 

Removal :-Starter flange mounted on right front 
face of flywheel housing. To remove, take out three 
flange mounting capscrews. 

Starting Switch:-Startix Type 'D' Automatic starting 
switch and Startix circuit controller (anti-backfire 
unit), controlled by ignition switch. 
See Electrical Equipment Section for complete data. 

GENERATOR 
Owen-Dyneto Model C0-1309. Armature No. 23691. 
Air-cooled. Third brush control type with Battery 
Charge Regulator (two-step charging rate). 
Charging Rate Adjustment-Third brush shifted 
through rack-and-pinion control by slotted adjust
ing screw in commutator end plate. To adjust, turn 
adjusting screw to right or clockwise to increase, 
and to left or counter-clockwise to decrease charg
ing rate. 
Maximum Charging Rate-32 amperes (cold), 8.0 
volts, 1900 R.P.M., 25-30 M.P.H. 

Performance Data-Regulator Inoperative 
Cold Hot 

Amps Volts R.P.M. Amps Volts R.P.M. 
0 ··············7.0 ..•.•......... 580 0 ··············7.3 .............. 625 
5 ··············7.2..._ •..... _. 630 5 .............. 7.5 .. ·-········· 700 

10 ··············7.5 •...... _ ..... 700 10 ··············7.7 .............. 800 
15 ··············7.7... .. _ ....... 790 15 ··············7.9 .............. 930 
20 ··············7.9 ••• - ......... 910 20 ··············8.0 .............. 1100 
25 ··············8.0 ... _ ......... 1080 25 .............. 8.0 .............. 1380 
SO ••............ 8.0 .............. l380 28 .............. 8.0 .............. 2000 
32 ··············8.0 .............. 1900 
Rotation-Counter-clockwise at commutator end. 
Brush Spring 'l".ension-20-22 ozs. (main), 12-14 ozs. 
(third). 
Field Current-3.5-3.7 amperes at 6.0 volts. 
Motoring Current--16.7-18 amperes at 6.0 volts (½ 
ampere more if relay and regulator in circuit). 
Field Fuse-5 ampere capacity in knurled plug in 
side of regulator case. 

Removal:-Generator cradle mounted on left front of 
engine with fan belt drive (double Vee belt). To re
move, slack off drive belt, disconnect water pump 
drive coupling, loosen mounting clamp band. 

Belt Adjustment:-To adjust, loosen clamp bolt on 
fan bracket, turn eccentric shaft spindle until 10 lb. 
pull on belt midway between pulleys causes 1" de
flection, tighten clamp bolt. Additional range of 
adjustment secured by taking bracket off engine 
and moving bracket up until mounting bolts engage 
lower holes. • 

REGULATOR 
Owen-Dyneto 40300 Battery Charge Regulator. 
Consists of Cutout Relay and Battery Charge Regu
lator in a single case on the generator field frame. 
For complete data, re/er to Electrical Equipment ln<lex. 

Cutout Relay 
Cuts ln-6.8-7.2 volts, 600 R.P.M., 8 M.P.H. 
Cuts Oot--0-2.5 amperes discharge current. 
Contact GaP-.030-.032". 
Air Gap-.020-.025" with contacts closed. 

Battery Charge Regulator 
Setting-8.2 volts (cold), 7.8 volts (hot)--<:ontact 
opening point. 
Regulator Resistance-1.85 ohms. 

LIGHTING 
LIGHTING :-Headlamps-Guide Multi-beam, Pre

focused, Cross-beam type with special non-inter
changeable lenses. Heaalamps aimed straight ahead . 
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Carburetion-Electrical-Engine 

with lenses removed. Asymetrical passing beam 
(upper beam left hand headlamp, lower beam right 
hand headlamp), controlled by foot selector switch 
with lighting switch in 'Country Driving' position. 
Driving LamP-Mounted on right of radiator. Con
trolled by separate switch on instrument panel with 
Red indicator lamp lighted with driving lamp 'on'. 
Lighted with lighting switch in 'Country Driving' 
position except when driving lamp switch turned 
off . 
Passing LamP-Mounted on left of radiator. Con
trolled by separate switch on instrument panel with 
Green indicator lamp lighted with passing lamp 
'on'. Lighted with lighting switch in 'City Driving' 
position or with foot selector switch in passing po
sition (see Headlamps above) except when passing 
lamp switch turned off. 

Switches 
Lighting-Delco-Remy Model 479-M. 
Instrument Lamps-Delco-Remy Model 1411. 
Foot Selector-Delco-Remy Model 471-Z 

Bulb Specifications 
Position Candlepower Mazda No. 
Headlamps .................................... 32-32 ................ 2330 
Stop and Backing ........................ 21 ................ 1129 
Driving and Passing .................... 32 ................ 1323 .. 
Driving and Passing Pllots ...... 3 ................ 64 
License Plate ................................ S ................ 63 
Instrument Panel, Parking ...... 1½ ................ 55 
Tail, Dome & Corn., Smok. Cab. 6 ................ 81 
•• This bulb Pre-focused, single contact type. 

MISC. ELECTRICAL 
FUSES :-Electric Clock-5 ampere on back of clock. 

Generator Field--5 ampere in regulator case. 
CURRENT LIMIT RELAY: Delco-Remy 410-N. 2 units 

used. Vibrating type. Starts to operate with current 
load of 35-40 amperes. limiting load to 5-22 amperes. 
Contact GaP-.012-.030". 
Air GaP-.015-.030" with contacts closed. 
Spring Tension--5 ounces minimum measured at 
brass button. 

HORNS:-Klaxon Model K-33-S. Type 2051 (low note), 
2052 (high note). Vibrator type, blended tone, twin 
horns operated by horn relay. 
Horn Type Current at 6 volts Air Gap 
2051( low note) ···················--11-13 ..................... 042-.046" 
2052 (high note) .................. 10-12 ..................... 032-.036" 

Horn Relay:-Model 266-TK. Requires .25 amperes to 
close contacts. Current draw .8 amperes. 
Contact Gap-.015-.025". 
Air GaP-.012-.017" with contacts closed. 

ENGINE 
ENGINE SPECIFICATIONS:-12 cyUncier, 80" included 

angle Vee, 'L' head type. Cylinders cast en bloc for 
each bank. 
Bore-3½". Stroke-4". 
Displacement--462 cubic inches. 
Rated Horsepower-58.8 (AMA). 
Developed Horsepower-185 at 3400 R.P.M. 
Compression Rati0-6.4-1 Std. aluminum head. No. 
optional ratios. 
Compression Pressure-140 lbs. at 2500 R.P.M. or 
80-85 lbs. at cranking speed. 
Vacuum Reading--Gauge should show steady read
ing of 19-20" with engine idling. 

PISTONS:-Bohn, Bohnalite aluminum alloy, Invar 
strut, split skirt type or Lynite aluminum alloy, T 
slot type with Anodic finish (special hard oxide 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

bearing surface). Length--4¼". 
Weight-22.70-22.82 ozs. (stripped). 
Removal-Pistons and rods removed from above. 
Clearance-Top .025" (Bohn), .035" (Lynite), Bot
tom .002". See Fitting New Pistons. 

Replacement Pistons :-Pistons furnished in standard 
oversizes of .002", .004", .010", .020". 

Fitting New Pistons :-Pistons should be snug on .0015" 
feeler and locked on .002" feeler. 

Installing Pistons :-Slot should be toward left on 
both banks (viewed from driver's seat). 

PISTON RINGS (1937-38) :-Four rings per piston, two 
compression (one stepped ring, one plain), two oil 
control, all above pin. Both oil ring grooves drilled 
radially with oil drain holes. 

Ring Width End Gap Side Clearance 
Compression ···-····1235" ....... 020-.025" ... - .... 001-.002" 
on Control ···-······1545,, - ..... 013-.021"···-····oo1-.oo2" 

PISTON PIN:-Diameter-.8749-.8751". 
Length-3.031-3.041". 
Pin floats in piston and rod. Held by retaining rings. 
Pin hole in rod is bronze-bushed. 

Pin Fit in Piston:-Thumb push fit at 70° F. 
Pin Fit in Rod Bushing:-.0004-.0006" clearance. 

CONNECTING ROD:-Weight-35.62 ounces. 
Length-9.936-9.939" (center-to-center). 
Crankpin Jom;nal Diameter-2.126-2.1265". 
Lower Bearing-Centrifugally-cast, babbitt-lined 
type. No shims used. 
Clearance--.001-.0025". Sideplay .006-.009". 

Bearing Adjustment:-None (no shims). Replace 
rods. Do not file caps. Bearings .010" and .020" 
undersize furnished for service. 
NOTE-Oil spray holes are drilled in both sides of 
connecting rod lower bearing upper half. Rods are 
installed at factory with chamfer in crankpin bore 
next to crankshaft cheek (rods mounted side by 
side). 

CRANKSHAFT:-7 bearing. Integral counterweights. 
Journal Diameters-2½" all bearings. 
Bearing Type-Removable bronze-backed, babbitt-
lined. No shims used. • 
Clearance--.0015-.003". 

Bearing Adjustment:-None (no shims). Replace 
bearings. Do not file caps. 

End Thrnst:-Taken by front bearing. Endplay .002-
.004" Adjustable by adding or removing shims. 

CAMSHAFT:--4 bearing. Non-adjustable chain drive. 
Bearing Type-Steel-backed, babbitt-lined. 
Clearance-.002". Endplay .003-.009". 

Timing Chain:-Whitney CLG-206. Width 1½". Pitch 
½". Length 26½" or 53 links. 

Camshaft Setting:-Sprockets are marked. Mesh 
chain with sprockets turned so that marks are ad
jacent and in line with a straightedge across the 
shaft centers. 
NOTE-Special puller tool necessary to install tim
ing chain. Install timing chain 'endless.' 

TWELVE, MODELS 1702, 3 ( 1937), 1802, 3 ( 1938) 

VALVES:- Head Diameter Stem Diameter Length 
Intake ···-··1 21/32". ____ .3725-.3735" __ ... 43/4" 
Exhaust ··--··1 9/ 16"---3715-.3725"--·-4¾" 

Seat An~le Lift Stem Clear. 
Intake ···-···-··45•·--····324" ___ ,QOl5-.0025" 
Exhaust ······-·····45• .. ___ . __ .. 324" .. ---·0025-.0035" 

Valve Springs:-Install sp'rings with small end up. 
Flat coll spring type dampener installed on all 
springs at top. 

Spring Pressure Length 
Valve Closed ........................ 60-65 lbs .... -··-··-··-···2 3/32" 
Valve Open ........................ 120-128 lbs .... - ........... 1 25/32" 

Valve Lifters: Wilcox-Rich 'Zero-Lash' type hydrau
lic lifters. 
See Miscellaneous Section for complete data. 

NOTE-Hydrauiic lifters have been redesigned. Ser
vice instructions as given for previous types apply 
to the new type but new type lifters are not inter
changeable in part or as a unit with previous lifters. 
Lifters used on eight and twelve cylinder engines 
not interchangeable (longer body used on eight). 
Cannot be adapted to eight engine as previously 
(by changing plunger cap). 

VALVE TIMING 
Tappet Clearance:-None in service. See data above 

on hydraulic valve lifters. 
Valve Timing:-See Camshaft Setting above. 

Intake Valves-Open 19° BTDC. Close 69° ALDC. 
Exhaust Valves-Open 56° BLDC. Close 28° ATDC. 
To Check Valve Timing-Remove #1 intake hy
draulic valve lifter, pull out plunger, remove spring, 
wash lifter assembly in gasoline to remove all oil, 
replace plunger, install lifter in bracket, check 
clearance between end of plunger and valve stem 
(valve closed-clearance will be about .070"). Insert 
sufficient filler stock to take up all except .004" 
clearance, tum engine over with #11 piston on 
compression, stop when flywheel mark 'JN.OP.#1/' 
lines up with indicator on housing, #1 intake valve 
should begin to open at this point. Remove feeler 
stock, reassemble hydraulic valve lifter. 

LUBRICATION 
LUBRICATION:-Pressure. Gear type oil pump located 

in crankcase. 
Normal Oil Pressure:--45 lbs. at 53 M.P.H. 
Oil Pressure Relief Valve:-Located at oil pump. 

Operates at 50 lbs. Adjustable by adding or remov
ing spacing washers. 

Oil Temperature Regulator:-Harrison Radiator Co. 
type. . 

Crankcase Capacity:-11 qts. (refill). 

CLUTCH 
CLUTCH:-Long Model 12CB-CL. Single plate, dry disc 

type. See article in Clutch Section for relining and 
assembling directions. No adjustment for wear re
quired. 
See Clutch Section for complete data. 
Facings-Moulded type, 2 required. Inside diameter 
7". Outside diameter 12". Thickness .137". 
Adjustment-Free movement of clutch pedal must 
be %-1¼". Screw adjustment provided at bell hous
ing. Pedal must have free clearance at underside of 
toeboard. 
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1937-38 PIERCE ARROW 727 

Removal:-Remove transmission (see Transmission 
Section below), remove clutch housing, take out 
mounting screws in clutch cover mounting flange 
on flywheel. 

TRANSMISSION 
TRANSMISSION:-Warnerwith Overdrive. Model AS1-

T82A (1937-38). Constant mesh, synchro-mesh 
(second and high), sliding helical gear now and 
reverse). 
See Transmission Section for complete data. 

Removal:-Disconnect drive shaft at front universal, 
take out transmission mounting bolts, pull trans
mission straight back. 

OVERDRIVE 
OVERDRIVE(l937-38): Warner Type Rl. Model AS1-

T82A transmission and overdrive unit. 
See Transmission Section /or complete data. 

UNIVERSALS 
UNIVERSAL JOINTS :-Detroit Series 5350. Roller bear-

ing type. 2 u~ed. . 
See Universals Section /or complete data. 

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

type with Hotchkiss drive. 
Ratio-4.58-1. 
Backlash-.002-.003". Shim adjustment. 

FRONT SUSPENSION 
Front Suspension :-Conventi.onal axle with Reverse

Elliott ends and semi-elliptic springs. 
.Kingpin Inclination-8° crosswise. 
Caster-1 •. Adjust by inserting wedge shims be
tween spring and spring pad on axle. 
Camber-1° (plus or minus½•). Wheel felloe at top 
of wheel should be not more than 15/32" or less than 
5/32" outside felloe at bottom. No adjustment pro
vided. 
Toe In-¼". Adjusted in usual manner by loosening 
clamp bolts and turning tie rod. 
Steering Geometry-Inner wheel turned 40•, outer 
wheel 30°. 

STEERING GEAR 
Steering Gear: Ross Model 660. Cam-and-Lever type. 

See Steering Gear Section for complete data. 

BRAKES 
BRAKES :-Service-Stewart-Warner mechanical four 

wheel type with vacuum power operation. Hand 
lever applies all four service brakes. 
See Brake Section for complete data. 
Drum Diameter-16". 
Lining-Moulded type. Width 2¼". Thickness ¼". 
Length per wheel 38". 
Clearance-.009" (front wheels), .012" (rear wheels), 
at heel and toe of each shoe. . 

Hand Brake Adjustment:-See Service Brakes. 
Power Unit:-Bendix vacuum power unit. 

See Brake Section for complete data. 
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730 PLYMOUTH 1939 ROADKING P7, DELUXE PB, ECONOMY P7 & PB Electrica I-Engine 

CONTINUED FROM PRECEDING PAGE 
Performance Data-MAW-4016 

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 
11.5 " ................ Lock .................. 3.0·-···············505 
18. " ·-············· Lock·-··············.4.0 .................. 670 

Removal:-Flange mounted on left front face of fly-
• wheel housing. Remove cables, 2 clips on starter 

linkage, oil filter lines, 2 mounting bolts. Lift off. 
Starting Switch: Auto-Lite SW-2813. On starter. Man

ually operated by starter pedal (pinion shift). 
For complete data, refer to Electrical Equipment Index. 

GENERATOR 
ROAD KING-FIRST CARS 

Auto-Lite Model GBM-4606C-1. Arm. GBM-2065F. 
Third brush control type used with Cutout Relay. 
Charging Rate Adjustment-Remove commutator 
cover band, shift third brush by hand counter
clockwise to increase, or clockwise to decrease 
charging rate (brush held in position by friction). 
Commutator Bar Method-Set third brush four 
commutator bars from nearest main brush. 
Maximum Charging Rate-18 amperes (cold), 15.2 
(hot), 8.3 volts, 2500 RPM. 

Cold Performance Data Hot 
Amps. Volts R.P.M. Amps. Volts R.P.M. 

0 ............ 6.4 ....... _... 800 0 ............ 6.4. ........... 850 
4. ........... 6.8 ............ 950 4 ............ 6.9 .... ·-·····1050 
8 .... ·-···· 7 .25 .. ·-·····1125 8 ..... _ ..... 7 .4 ...... ·-···1250 

lL ......... 7.7 ............ 1375 12 ...... _ ... 7.9 ..... _ .... 1680 
16 ............ 8.1... ......... 1800 15.2 ........ 8.3 ............ 2500 
18 ............ 8.3 ..... - ..... 2400 

Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-50-60 ozs. (new brushes). 
Field Current-3.80-4.20 amperes at 6.0 volts. 
Motoring Current-5.7-6.3 amperes at 6.0 volts. 

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

Belt Adjustment:-Swing generator away from en
gine until 40-50 lb. reading secured on scale at
tached to generator frame. 

GENERATOR 
ROAD KING & DELUXE MODELS 

Auto-Lite Model GDF-4801A. Armature No. GDF-
2006F. Third brush type with Voltage Regulator. 
Charging Rate Adjustment-Disconnect wire on 
generator at 'F' terminal, ground terminal. Connect 
ammeter in line at 'A' terminal. Connect voltmeter 
between 'A' terminal and ground. Shift third brush 
by hand counter-clockwise to increase or clockwise 
to decrease charging rate until output ls 28-32 am
peres at 8.0 volts, generator at room temp. 70° F. 
Actual charging rate controlled by regulator. 
Commutator Bar Method-Set third brush 2-2¼ 
commutator bars from nearest main brush. 

Cold Performance Data Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 
0 ············6.4 ... :........ 920 0 ............ 6.4-·····-·····1000 
4 ............ 6.6 ............ 1030 4 ............ 6.6 ............ 1140 
8 ···-····-·6.8 ···-·······ll40 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 -··-·····7·9 -····-···2220 28.3 ·····-·8.0 ·····--···3200 
12 ·-··-·-8·0 -·-·-3100 
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Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-53 ozs. 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. 

Removal & Belt Adjustment: Same as given above. 

GENERATOR 
SPECIAL EQUIPMENT 

Auto-Lite Model GCE-4804-B. Armature Number 
GBX-2006AF. 2brush type (current-voltage control). 
Wiring Note-Internal aoiring /or GCE generator & 
JIRB regulator •ame as •hoar,n on '39 Dodge diagram. 
Charging Rate Adjustment-No adjustment at gen
erator. Charging rate controlled by Voltage Regu
lator and maximum output by Current Regulator. 
Maximum Charging Rate-As given in table below. 

Cold Performance Data 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 ............ 7.7 ············1385 

*30 ............ 8.0 ............ 1400 30 ............ 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:-As given above. 

CUTOUT RELAY 
ROAD KING-FIRST CARS 

Auto-Lite Model CB-4014 (P7 for GBM Generator). 
Mounted on generator. 
For complete data, refer to Electrical Equipment Index. 
Cuts In-6.5-7.25 volts. 
Cuts Out-.5-2.5 amperes discharge current. 
Contact Gap-.015-.045". 
Air Gap-.010-.030N with contacts closed. 

REGULATOR 
ROAD KING & DELUXE MODELS 

Auto-Lite Model VRD-4002B (for GDF Generator) 
Voltage Regulator. In case on dash. 
For complete data, refer to Electrical Equipment Index. 

Cutout Relay 
Cuts In-6.4-7.0 volts Cold. 
Cuts Out-.5 ampere min., 3.0 amperes max. cold. 
Contact Gap-.015" minimum. 
Air Gap-.034" min., .038" max. with contacts open. 

Voltage Regulator 
Setting-7.3-7.6 volts at 70°F. 
To Check (without breaking seal)-Connect am
meter in charging line at 'BAT' terminal on regula
tor, connect voltmeter between 'BAT' terminal and 
ground. Operate generator at speed equivalent to 
30 M.P.H., charging fully charged battery until 
voltage ls constant. Voltmeter reading should be 
within limits of 7.3-7.7 volts (cold-70°F), 7.1-7.4 
volts (hot-140°F). See Regulator Setting above. 
To Adjust (with cover removed)-Change regulator 
armature spring tension slightly by bending lower 
spring hanger. Check setting as directed above. 
Oontact Gap-.010-.02<r'(armature aga!n4t stop pin) 
Air Gap-.0595-.0625" with contact.a Just opening. 

REGULATOR 
SPECIAL EQUIPMENT 

Auto-Lite Model VRB-4004A (for GCE Generator) 
Current-Voltage Regulator. In case on dash. 
For complete data, refer to Electrical Equipment Intlex. 

Cutout Relay & Voltage Regulator 
Same as VRD-4002B regulator (see data above). 

Current Regulator 
Setting-29-31 amperes (marked '30' on 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 so that 
generator charges at peak rate and Current Regu
lator operates. Current should not exceed setting. 
Adjustment, Contact Gap, Air Gap-Same as for 
Voltage Regulator (see above). 

LIGHTING 
LIGHTING :-Headlamps-Corcoran-Brown pre-fo

cused type. Upper and lower beams controlled by 
foot switch on toeboard with light switch on. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 4" below lamp center hght.). 
Beam Indicator-Red light on instrument panel 
above speedometer. Lighted with upper beams on. 

Switches 
Lighting-Chrysler No. 853295 or 852535. 
Beam Selector-Chrysler No. 853323 or 659512. 
Instrument-Chrysler No. 695943. 
Stop Light-Chrysler No. 677112. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ·······-····················-·····32-32 ..... - .. --.-2331 
Stop and Tall •• ·--····················-··· 21-3 ···········-·-1158 
Parking, Instrument················- 1½ ____ 55 
Beam Indic., Ign. Switch. ....... _ 1 ·-·-··-··· 51 
Dome ···········-·····-·-····-·--- 15 ·······-··-····· 87 
Rear License •••• ·--····················-··· 3 ··-·-··········· 63 

MISC. ELECTRICAL 
FUSES :-Lighting. 20 ampere. On light switch. 

Horn-20 ampere in connector at starter on single 
horns. 30 amp. on relay for duals. 
Clock-2 ampere (when factory equipped). 

HORNS:-Single. Klaxon Model K-16 Type 2016. Std. 
Dual-Auto-Lite HH or HL-4001 (low pitch), HH or 
HL-4002 (high pitch), operated by horn relay. 

Horn Relay:-Auto-Lite Model HR-4101. 30 ampere 
fuse mounted on base. Contacts Close-2.5-3.5 volts. 
Contact Gap-.026". Air Gap-.012-.017" (closed). 

ENGINE 
ENGINE SPECIFICATIONS:-6 cylinder, 'L' head type. 

Bore-31/ 8 " .Stroke-43/a" .Displacement-201.3 cu.ins. 
Rated Horsepower-23.44 (A.M.A.). 
Developed Borsepower_g2 @ 3600 RPM. (Std. 6.7-1 
hd.). 86@ 3600 RPM. (Optl. 7.0-1 Al. hd.). 
Compression Ratio & Pressure-As follows: 

Ratio Pressure at 1000 RPM. At 100 RPM. 
6.7-1 Std. C.I. head .... 140-150 lbs- ...... .Approx.113 lbs. 
7.0-1 Optl. Al. head .... 150-160 lbs ......... Approx.117 lbs. 
Vacuum Reading-Steady 18-21" idling at 6 M.P.H. 

PISTONS:-Aluminum alloy, U-slot, Cam-ground, with 
Anodic finish. Length 3 11/16". Weight 14.56 ozs. 
Removal..,...Pistons and rods removed from above. 
Clearance-Top .021". Skirt .0001-.0011". 

Original Bore & Piston Sizes, Replacement Pistons:
See Chrysler Shop Note& for sizes and markings. 

Fitting New Pistons:-Use micrometers. Check piston 
at bottom of skirt at right angles to pin bosses. With 
piston and wall dry, piston should pass through 
bore of own weight with allght drag (pin removed). 
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Engine-Mechanical 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Installing Pistons:-Slot away from camshaft. 
PISTON RINGS:-Four rings, all above pin-#1 Com

pression (upper inner edge beveled), #2 Comp. 
(lower edge stepped), #3 & 4 (slotted oil rings). 

Ring Width End Gap Side Clearance 
Comp. (Top) .......... ¼" ..... 007-.015" ........... 002 -.004" 
Comp. (#2) ·-······· 1/8 " ••••• 007-.015" ..... - .... 0015-.0035" 
Oil Control ......... _ ... 5/32" ..... 007-.015" ........... 0015-.003" 

Replacement Rings:-Furnished Std. and .005", .010", 
.015", .020", .025", .030", .040", .050", .060" oversize. 

PISTON PIN:-Diameter-55/64". Length-2%". 
Floating type. Pin hole in rod bronze bushed. 
Pin Fit in Piston-Thumb push fit. Piston 100°F. 
Pin Fit in Rod Bushing-Thumb push fit at 70°F. 

Replacement Pins:-Std. & .003", .005", .008" oversize. 
CONNECTING ROD:-Weight 29.13 oz. Length 7 15/16". 

Crankpin Journal Diameter-1.9365-1.9375". See 
"Origin.al Bearing Sizes" in Chrysler Special Data. 
Lower Bearing-Removable steel-backed, babbitt
lined. Furnished Std. & .002", .010", .012" undersize. 
Clearance-.0005-.0025". Sideplay-.0055-.0115". 

Bearing Adjustment:-None (no shims). Install bear
ings with boss engaging groove in rod and cap. 

Installing Rods:-Wide portion of bearing to rear 
(#1, 3, 5), to front (#2, 4, 6). Oil hole to camshaft. 

CRANKSHAFT:-4 bearing type with 7 counterweights. 
Journal Diameters-2.499·-2.500". See "Original Bea.r
ing Sizes" in Chrysler Special Data. 
Bearing Type-Removable, precision type steel
backed, babbitt-lined. Clearance-.001-.002". 

Bearing Adjustment: None (no shims). Replace bear
ings. 

Replacement Bearings & Bearing Caps: See Chrysler 
Shop Note• for complete data. 

End Thrust:-Taken by flange faces on rear (#4) 
bearing. Endplay-.003-.007". 

CAMSHAFT:-4 bearing. Non-adjustable chain drive. 
Journal Diameters-#1, 2"; #2, 1 31/32"; #3, 
1 15/16"; #4, 1¼". 
Bearing Type-Removable, Steel-backed, babbitt
lined bushings (except #4 machined in block). 
Clearance-.001-.003" (#1), .0015-.0035" (all others). 

End Thrust:-Taken by thrust plate behind camshaft 
sprocket hub. Endplay-.002-.006". 

Timing Chain:-Morse Type 1866-N, No. 2661. Width 
1". Pitch .500". Length 24" or 48 links. 

Camshaft Setting:-Mesh chain with sprockets turn
ed so that 'O' marks are adjacent and in line with a 
straightedge across the shaft centers. 

VALVES:- Head Diameter Stem Diameter Length 
All valves·-·- 1 15/32" ___ ,340-.341".··-··· 4 25/32" 

Seat Angle Lift Stem Clearance 
Intake .................. 45 • ·······-·······5 / 16"···-·········•00l- .003" 
Exhaust ·······-····· 45 • ·····-·······-·5 / 16" ............... 003- .005" 
See Chrysler Shop Note8 /or Exh. Jlalre Seat lmert data. 

Valve Guides:-Remove from above. Press new guides 
in (tapered end up) so top %" below top of block 
then finish ream to .342-.343" Int., .344-.345" Exh'. 

Valve Springs:-Free length 2 3/32". Limit of com-
pression 1 9 /32". Spring Pressure Length 
Valve Closed ................................ 34-38 lbs_··-···1 3/4" 
Valve Open ·······•·••··-···················77-83 lbs ........... 1 7 /16" 

Valve Lifters:-Mushroom type. Ream holes from 
above (pilot in valve stem guide) for new lifters 
.001", .008", .030", .060"' oversize. Stem Diam.%". 
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ROADKING P7, DELUXE PS, ECONOMY P7 & PS 1939 PLYMOUTH 731 

VALVE TIMING 
Tappet Clearance :-.006" Int., .008" Exh. (hot). .002"' 

additional exhaust clearance recommended for sus
tained high speed driving. NOTE-Tappet screws 
self-locking type. Remove right front wheel and 
housing panel for access to valves. 

Valve Timing:-See Camshaft Setting ab.ove. 
Intake Valves-Open 6° ATDC. Close 46° ALDC. 
Exhaust Valves-Open 42° BLDC. Close 8° ATDC. 
To Check Timing-Set tappet clearance #6 intake 
valve at .011". This valve should open with piston 
6° (.0153") past top dead center when 6° ATDC. 
mark on crankshaft pulley at front of engine lines 
up with pointer. Reset tappet cl. .006" (hot). 

LUBRICATION 
LUBRICATION:-Gear type pump (right of engine). 

Normal Oil Pressure:-30-45 lbs. at 30 M.P.H. 
Oil Pressure Relief Valve:-Under cap below starter. 

Opens at 40-45 lbs. To increase pressure use heavy 
(green) spring, to decrease use light (red) spring. 

Crankcase Capacity:-5 quarts (refill). 

COOLING 
COOLING SYSTEM:-Capacity-14 quarts. 

Radiator Core Removal-See Chrysler Shop Notes. 
Water Pump:-Packless type. 

See Water Pump Section for complete data. 
Thermostat:-Bishop & Babcock. In head outlet. 

Setting-Start to open 157-162°F. Fully open 183°. 
Temperature Gauge:~Motometer (Auto-Lite) No. H-

9008. See article in Miacellaneom Section for data. 

CLUTCH 
CLUTCH:-Borg & Beck Model 9A6, 11A6 (P-7 Taxi). 

Single plate, dry disc type. Marked #918 (9A6), 
931 (11A6) on cover. Pressure plate oil-baffle and 
new Over-center return spring (hooked to pedal) 
See Clutch Section /or complete data. 
Facings-Woven & compressed, 2 required. Inside 
Diam. 5%" (9A6), 6½" (11A6). Outside Diam. 9¼,. 
(9A6), 11" (11A6). Thick .. 133" (9A6), .125" (11A6). 
NOTE-Spiral grooved type facings used on 11A6. 

Adjustment:-Pedal should just clear toeboard (ad
just stopscrew on lower end) and have 1" free move
ment (adjust nut on link rod at clutch fork). 

Removal:-Remove floor board, unhook clutch fork 
pull-back spring and take out clevis pin in connect
ing link. Remove transmission (see Transmission 
Removal below), remove housing underpan, mark 
cove.r & flywheel, remove clutch cover bolts evenly. 

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

stant-mesh, synchro-mesh (second & high), sliding 
gear (low & reverse) with steering column gear 
shift (P8). See Trammission Section /or data. 

Transmission Control (P-8) :-Remote control type. 
See Transmission Section for complete data. 

Removal:-Remove floor boards, dil.connect battery 
ground cable, speedometer cable, front and rear 
universal joints (see Chrysler Shop Notes for Pro
peller Shaft Center Bearing on 7 Pass. models), free 
hand brake cable at clevis, disconnect gear shifter 
rod and selector cable at transmission case (P-8 
only). Remove mounting stud nuts, take out cover 
capscrews and lift off cover assembly (with shift 
lever on P-7), install two pilot studs in upper 
mounting stud holes, withdraw transmission. 
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UNIVERSALS 
UNIVERSAL JOINTS :-Detroit-Universal Series 4200. 

Ball and trunnion type with roller bearings. 
See Universals Section for complete data. 

Propeller Shaft Center Bearing:-On 7 pass. sedans. 
See Chrysler Shop Notes /or •ervicing. 

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

type with Hotchkiss drive. 
See Rear Axle Section /or complete data. 
Ratio-3.54-1 (P-7 Econ.). 3.73-1 (P-7 Spec., P-8 
Econ.). 3.9-1 (P-7 Std., P-8 Coupe). 4.1-1 (P-8 Se
dan). 4.3-1 (P-7, 8 with 18" or 20" tires, P-8 7 pass.). 
Backlash-.006-.010". Screw adjustment. 

Removal:-Disconnect drive shaft at rear universal, 
remove axle shafts (see below), remove capscrews 
on carrier flange, pull carrier assembly out. 
Axle Shaft Removal-Remove wheel, hub and drum 
assembly (use screw type hub puller), block brake 
pedal, disconnect brake line at wheel cylinder, take 
off backing plate & oil seal, pull shaft & bearing, 

Wheel Bearing Adjustment:-Shims between backing 
plate and axle housing. With wheel and hub re
moved check endplay with dial indicator. To adjust, 
remove backing plate (see above), add or remove 
shims equally (at both sides). Endplay-.003-.008". 

SHOCK ABSORBERS 
SHOCK ABSORBERS :-Delco. Direct acting type. Do

mestic-Front 1110-C. Rear 1111-T, W (20" wh.). 
Exp.-Front 1114-C. Rear 1115-T, W (20" wh.). Adj. 
Exp.-Front 1134-E. Rear 1130-W, Y (20" wh.). Adj. 

FRONT SUSPENSION 
Front Suspension:-Independent, linked parallelo

gram type with coil springs. 
. See Front Suspemion Section /or complete dara. 

Kingpin lnclination-5¼-6½• (4¾-6"-7 pass.). 
Caster-Minus ¼ • to Plus 1 ½ • (plus ½-2½ • 7 pass). 
Camber-0° preferred. Limits minus ¼ • to plus ½ •. 
Minus ¼ 0 to Plus¾" (7passenger). 
Toe ln-1/16" (0-¼"). Set long tie rod to 31 11/16H 
(between ball centers). Adjust short rod only. 
Steering Geometry-Outer wheel 20°. Inner 22°30'. 

STEERING GEAR 
Steering Gear: Chrysler (Gemmer design Model 300) 

Worm-and-Roller type. See Gemmer 300 article. 
NOTE-RHD cars equipped with Gemmer Mod. 305. 
See Steering Gear Section /or complete data. 

BRAKES 
BRAKES :-Service. Lockheed hydraulic, double anchor 

type. Hand lever applies independent shaft brake. 
See Brake Section /or complete data. 
Wheel Cylinders-Stepped or two-stage bore type. 
Drum-Centrifuse. Diameter 10", 11" (7 pass.). 
Lining-Moulded type. Width 2". Thickness 13/64H. 
Length per shoe, Front 10 9/32", 1115/32" (7 Pass.), 
Rear 7 11/16", 7 31/32" (7 Pass.). 
Clearance--.012" toe, .006" heel, for each shoe. 

Rand Brake:-On drum at rear of transmission. 
Adjustment-see Chrysler Shop Nore. /or data. 
Drum-Cast-iron. Diameter-6". • 
Lining-Width 2 ... Thick. 5/32 ... Length 17 1/16"'. 

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

See Miscellaneous Section /or complete data. 
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734 PLYMOUTH 1940 ROADKING P9, DELUXE PIO, ECONOMY P9 & PIO' 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

PISTON RINGS:-4 rings, all above pin-#1 Compres
sion (upper inner edge beveled), #2 Comp. (lower 
outer edge stepped), #3 & 4 (slotted oil rings). 

Ring Width End Gap Side Clearance 
Comp. (Top) ........ 1/a" ........... 007-.015" -·-- .002-.004" 
Comp. (#2) ........ 1/a" ........... 007-.015" ......... 0015-.0035" 
Oil Control ........ 5/32" ......... 007-.015" ......... 001-.0025" 

Replacement Rings:-Std. & .003", .005", .010", .015", 
. 020", .023", .025", .030", .040", .050", .060" oversize. 

PISTON PIN:-Diameter-55/64". Length-23/a". Float
ing type. Pin hole in rod bronze bushed. 
Pin Fit in Piston-Thumb push fit. Piston 100° F. 
Pin Fit in Rod Bushing-Thumb push fit at 70°F. 

Replacement Pins:-Std. & .003", .005", .008" oversize. 
CONNECTING ROD:-Weight-30.7 ozs. (with bearings 

and bolts). Length-7 15/16". 
Crankpin Journal Diameter-1.9365-1.9375". See 
"Original Bearing Sizes" in Chrysler Special Data. 
Lower Bearing-Removable, precision type, steel
backed babbitt. 
Clearance-.0005-.0025". Sideplay-.0055-.0115". 

Bearing Adjustment:-None (no shims). Install bear
ings with boss engaging groove in rod and cap. 

Replacement Bearings: Refer to Chrysler Shop Notes. 
Installing Rods:-Wide portion of bearing to rear 

( # 1. 3. 5 l, to front ( #2, 4, 6). Oil hole to camshaft. 
CRANKSHAFT:-4 bearing type with 7 counterweights. 

Journal Diameters-2.499·-2.500". See "Original Bear
ing Sizes" in Chrysler Special Data. 
Bearing Type-Removable, precision type, steel
backed. babbitt-lined. Clearance--.001-.002". 

Replacement Bearings & Bearing Caps: See Chrysler 
Shop Notes /or complete data. 

End Thrust:-Taken by flange. faces on rear (#4) 
main bearing. Endplay-.003-.007". 

CAMSHAFT:-4 bearing. Non-adjustable chain drive. 
SeP Chrysler Shop Notes for camshaft removal. 
Journal Diameters-#1, 2"; #2, 1 31/32"; #3, 
1 15/16"; #4, 1¼". 
Bearing Type-Removable steel-backed, babbitt
lined bushings ( except #4 machined in block). 
Clearance--.001-.003" (#1), .0015-.0035" (all others). 

End Thrust:-Taken by thrust plate behind camshaft 
sprocket hub. Endplay-.002-.006" . 

Timing Chain:-Morse Type 1883-N, No. 2661. Width 
l". Pitch .500" (½"). Length 24" or 48 links. 

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

VALVES:- Head Diameter Stem Diameter Length 
All valves .... 1 15/32"·······-·······•340-.341" .......... 4 25/32" 

Seat Angle Lift Stem Clearance 
In take ................ 45 • .............. 5 / 16"' ·····-··--··-······OOl- .003" 
Exhaust ............ 45 • .............. 5 / 16" ·····-······-······"003- .005" 
See Chrysler Shop Notes for Exh. valve seat iruert data. 

Valve Guides:-Remove from above. Press new guides 
in (stepped end down) with upper end %" below 
top of block (use Tool CM-83), then finish ream to 
. 342-.343" Intake, .344-.345" Exhaust. 

Valve Springs:-Install with closely coiled ends to top. 
Free length 2 3/32". Spring Pressure Length 
Valve Closed ·······················-···34-38 lbs_ .. _ ......... 13/4" 
Valve Open ···············-········-···77-83 lbs ............... l 7 /16" 

Valve Lifters :-Mushroom type <remove from below). 
Stem diam. %"'. Ream holes from above (pilot in 
valve stem guide). Oversizes .001", .008", .030", .060" . 
Clearance in block-.000-.001". 
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VALVE TIMING 
Tappet Clearance :-.006" Int., .008" Exh. (hot & 

idling) .. 002" addt'l exh. clearance desirable for sus
tained high speeds. NOTE-Tappet screws self
locking (no locknuts). Remove right front wheel, 
lower housing panel and pump shield for access. 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 6° ATDC. Close 46° ALDC. 
Exhaust Valves-Open 42° BLDC. Close 8° ATDC. 
Valve Timing Check-With .011" (cold) tappet clear
ance, #6 intake valve should open with #6 piston 
6° or .0153" ATDC with 6th graduation after DC 
mark on crankshaft pulley aligned with pointer on 
chain cover. Reset tappet clearance .006" (hot). 

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

See Chrysler Shop Notes /or oil pump removal. 
Normal Oil Pressure:-30-45 lbs.@ 30 MPH, 15 idling. 
Oil Pressure Relief Valve:-Under plug below starter. 

Opens at 40-45 lbs. To increase pressure use heavy 
(green )spring, to decrease use light (red) spring. 

Crankcase Capacity:-5 quarts (refill). 

COOLING 
COOLING SYSTEM:-Capacity-14 quarts. 

See Chrysler Shop Notes for radiator core removal. 
Water Pump:-Packless type with belt drive. 

See Water Pump Section for complete data. 
Removal-Drain water. Remove fan belt. Discon
nect pump inlet hose. Remove pump mounting stud 
nuts and lockwashers and move pump and fan as
sembly against radiator core. Remove 3 pump 
mounting studs. Lift pump and fan out. 

Thermostat:-Bishop & Babcock or Fulton (Fulton 
only on P9). Starts to open 157-162°F. Fully open 183°. 

Temperature Gauge:-Motometer (A-L) Type H-9334. 
See Miscellaneous Section for complete data. 

CLUTCH 
CLUTCH:-Borg & Beck Model 9A7, 11A6 (Taxi) with 

'Borglite' member. #926 or #955 (9A7), #931 (11A6) 
• See Clutch Section for complete data. 
Facings-Spiral wound moulded woven, 2 used. In
side Diam. 6" (9A7), 6½" (11A6). outside Diam, 9¼" 
(9A7), 11" (11A6). Thickness 1/8" (all). 

Adjustment:-Pedal should just clear toeboard (ad
just stopscrew on lower end) and have 1" free move
ment (adjusting nut on link rod at clutch fork). 

Removal:-Remove release fork oull-back spring, 
Transmission (see following) and housing under
pan. Disconnect release fork from pivot and pull out 
as far as possible. Mark cover and flywheel, remove 
clutch cover screws evenly, lower assembly out. 

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

stant-mesh, synchro-mesh (second & high), sliding 
gear (low & reverse) with remote shift. 
See Tra·nsmission Section for complete data. 

Transmission Control:-Steering column shift Std. 
See Transmission Section /or complete data. 

Removal :-Remove propeller shaft (loosen comp. 
flange nut if transmission to be disassembled-See 
Chrysler Shop Notes for Propeller Shaft Center 
Bearing Removal on 7 pass.). Disconnect speed
ometer cable, battery ground cable, hand brake 
cable, and gear shift rod and cable at transmission. 
Remove mounting stud nuts and lockwashers. Pull 
unit back, lower and remove from under car. 
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Engine-Mechanical 

UNIVERSALS 
UNIVERSAL JOINTS:-Detroit-Universal Series 4200 

(3 & 5 pass.), Series 7200 (7 pass.). Roller bearings 
See Universals Section for complete data. 

Propeller Shaft Center Bearing:-Used on 7 passen
ger sedans. See Chrysler Shop Notes for servicing. 

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

See Rear Axle Section /or complete data. 
Ratio--3.54-1 (P9 Econ.). 3.73-1 (P9 Spec., PlO 
Econ.). 3.9-1 (P9 Std., PlO Coupe). 4.1-1 (PlO Se
dan). 4.3-1 (P9, 10-18 or 20" whls.; PlO 7 Pass.). 
Backlash-.006-.010". Screw adjustment. 

Removal:-Disconnect drive shaft at rear universal. 
Remove axle shafts (see below) and capscrews on 
carrier flange. Pull carrier assembly out. 
Axle Shaft Removal-Remove wheel,hub, and drum 
assembly (use screw type hub puller-Tool C-319), 
block brake pedal, disconnect brake line at wheel 
cylinder, take off backing plate with oil seal, pull 
shaft and bearing (Tool C-158). NOTE-Use Tool 
C-358 to pull oil washer, C-201, 2 to install. 

Wheel Bearing Adjustment:-Shims between backing 
plate and axle housing. With wheel and hub re
moved, check endplay with dial indicator. To ad
just, remove backing plate, add or remove shims • 
at both wheels equally. Endplay-.003-.008". 

SHOCI( ABSORBERS 
SHOCK ABSORBERS :-Domestic-Delco Direct Acting. 

Export-Delco Direct Acting or Delco Adjustable 

FRONT SUSPENSION 
Front Suspension:-Independent, linked parallelo

gram type with coil springs. 
See Front Suspension Section for complete data. 
Kingpin Inclination-4¾ • to 6°. 
Camber-Pos. ¼•.Limits o• to Pos. ¾ •. 
Caster-Neg. 1° to Pos. 1°. Not adjustable. 
Toe In-1/16" (0-1/a"). Turn both rods equally. 
Steering Geometry-Outer wheel 20°, Inner 22°. 

STEERING GEAR 
Steering Gear: Chrysler (Gemmer design Model 300) 

Worm-and-Roller type. See Gemmer 300 article. 
NOTE-7 Pass. equipped with Gemmer Model 305. 
See Steering Gear Section /or complete data. 

BRAKES 
BRAKES :-Service. Lockheed hydraulic, double anchor 

type. Hand brake applies independent shaft brake. 
See Brake Section for complete data. 
Wheel Cylinders-Stepped oi: two-stage bore type. 
Drums-Centrifuse. Diameter-10", 11" (7 pass.). 
Lining-Molded. Width 2". Thickness 13/64". 
Length per shoe: Front-10 5/16", 11 15/32" (7 
pass.), Rear-7 11/16", 7 31/32" (7 passenger). 
Clearance-.012" toe, .006" heel, for each shoe. 

Hand Brake:-On drum at rear of transmission. 
Adjustment-See Chrysler Shop Notes for data. 
Drum-Cast-iron. Diameter-6". 
Lining-Width 2". Thick. 5/32". Length 17 1/16". 

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

See Miscellaneous Section for complete data. 
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736 PLYMOUTH 1941 SIX & DELUXE SIX P 11, SPECIAL DELUXE P 12, ECONOMY P 11 & P 12 lgn-Carb-Elec-Engine 

CONTINUED FROM PRECEDING PAGE 

IGNITION TIMING 
IGNITION TIMING: Flywhl. Degrees Piston Position 

All cyl. heads .. ·-···········o· at TDC .. ·-········0000" at TDC 
NOTE-Crankshaft pulley marked 'DC' at TDC 
point with 15 (1°) graduations on either side. 
Timing (Using Timing Light)-Connect timing light 
between distributor primary terminal and battery 
terminal on generator regulator. Set# 1 or #6 piston 
in firing position (see setting above) with correct 
mark on crankshaft pulley aligned With pointer 
on chain case cover. Loosen lock-plate hold-down 
screw, center pointer on scale, tighten screw. Loosen 
lock-plate clamp bolt, rotate distributor until timing 
light just goes out, tighten clamp bolt. Check Man
ual Adjustment (following). 
Timing (Using Synchroscope)-Tool C-374.Clip lead 
to #1 spark plug, direct light on crankshaft pulley 
(mark correct graduation with paint), idle engine 
and adjust distributor (as above) until mark appears 
in line with pointer. 
Manual Adjustment-Set to give slight ping from 
10-30 MPH accelerating with wide open throttle 
from 10 MPH. To adjust, loosen lock-plate hold
down screw, move plate (not more than 4° or .007" 
before or after initial setting above). 

CARBURETOR 
CARBURETION:-Carburetor-Carter (Ball & Ball) 

Models D6A2 (Std.), D6C2 (with Automatic Choke). 
Economy Carburetor-Carter (Ball & Ball) Model 
B6Pl. 1¼" single barrel, downdraft type. 
For complete data, refer to Carburetor Index. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Jet--See Carter (B&B) Jet Table& in Car
buretor Section /or complete data. 
NOTE-If lean metering jet (High Altitude calibra
tion) used at lower altitudes for increased economy, 
speed and power are reduced (not recommended). 

Fast Idle:-D6A2 & D6C2 only. Not adjustable. 
Automatic Choke:-Sisson AC-758B (on opt!. D6C2). 

For complete data, refer to Carburetion Equip, Index. 

CARB. EQUIPMENT 
Air Cleaner:-AC #1529937 heavy duty oil-bath type. 
Fuel Pump:-AC diaphragm type pump. Replacement 

Exchange Pump No. 505. 
For complete data, refer to Carburetion Equip. Index. 

Gasoline Gauge:-Auto-Lite electric. No. NG-9651D 
(dash unit), No. 9329T (tank unit). 
For complete data, re/er to Carburetion Equip. Index. 

BATTERY 
BATTERY:-Auto-Lite CF-1-13 (Pll), CF-l-13R (Pl2). 

6 volt, 13 plate, 90 ampere hour (20 hour rate). 
Starting Capacity-114 amperes for 20 minutes. 
Grounded Terminal-Positive ( +) to engine. 
Location-Under hood in left fender shield. 

STARTER 
Car Auto-Lite Armature 

Model Model Number 
Pll, PIZ ...... ·-··-·MZ-4089 or MZ-4089A ... - .. -.MZ-2108 
Pll, PlZ Can. MAW-4019 or MAW-4019A.MAW-2030 
Drive-Overrunning clutch (manual pinion shift). 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Crankin~ Engine-150-175 amperes, 5.1 volts. 
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Performance Data-MZ Starters 
Torque R.P.M. Volts Amperes 

0 ft. lbs .. --····-···-4300 ... - ......... 5.5 ... - ..... _... 70 
2.55 " ____ l32L-·····-··5.0 ... -- ......... 200 
7.65 " ···-····--··-··-· 220 .. ·-·········4·0 ... _ ...... - ... 400 
7.8 " ···-··············· Lock. ............. 3.0 ................ 420 

Performance Data-MAW Starters 
0 ft. lbs .. ·-··-----·-·4900.-.---·5.5 ... __ .. __ ... 65 
2.75 " ···-···-····-···-1480 .. - .. - .. 5.0 ... _ .... - ..... 200 
8.50 " ···-···-····-·-·- 400 .. ·-··-···4·0 ... -----···400 

11.5 " ·--··-····--- Lock.--····-···3.0 ..... ___ ..... 505 

Cutout Relay 
Cuts In-6.4-6.6 volts at approx. 1000 gen. RPM 
(VRP-4001A,5A), 600RPM (1B,5B), 820RPM (1F,5E). 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap-.015" Min. Air Gap-.031-.034" with 
contacts open (measure 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 seals) & Adjustment: 

Removal:-Flange mounted on left front face of fly
wheel housing. Disconnect wires (tape battery lead). 
Remove oil filter tubes, filter and 2 starter bolts. 

See Electrical Equipment Section. 
Contact Gap-.012"min. (armature against stop pin). 
Air Gap-.048-.052" with contacts just opening. 

Current Regulator Starting Switch:-A-L SW-2813. On starter. Manually 
operated by starter (pinion shift) pedal. 
For complete data, re/er to Electrical Equipment Index. 

Regulator Setting Cover Mark 
VRP-4001A & 5A. ..... 34-36 amperes ........ ·-······· '35' 

GENERATOR 
Auto-Lite Model GDZ-4801B (Std.), Models GEB-
4801A, GEG-4818A (City Police & Taxicab), GEG-
4818B (State Police). Two brush. With current and 
voltage regulation. Ventilated. 
Armature Nos.-No.GDZ-2006F (GDZ-4801B), GEB-
2006F (GEB-4801A), GEG-2006F (GEG-4818B). 
Charging Rate Adjustment: None. See Regulator. 
Maximum Charging Rate-35 amperes (GDZ Gen.), 
40 amperes (GEG Gen.), 8.0 volts, 2200 Gen. RPM 
(GDZ), 1680RPM (GEG),atapprox.24MPH (GDZ) 

Cold Performance Data-GDZ-4801B Hot 
Amperes Volts R.P.M. Amperes Volts R.P.M. 

0 ............ 6.4 ············ 925 0 ............ 6.4 ············1000 
10 ......... _.6.85 ............ 1200 10 ............ 6.85 ............ 1290 
20 ............ 7.3 ···-·······1480 20 ............ 7.3 ············1590 
30 ............ 7.8 ············1760 30 ............ 7.8 ............ 1980 
350) ........ 8.0 ............ 1900 35 ............ 8.0 ············2250 

Performance Data-GEB-4801A 
o·-··-·····6.4 ·····-····· 560 o·-·········6·4 •••...•••••• 600 
8 ...... _ .... 6.8 ············ 700 8 ..... _ ..... 6.8 ··········- 750 

16-..·-·····7·2 ············ 845 16 .... ·-·····7·2 ............ 930 
24. ........... 7.6 ············1000 24 ............ 7.6 ············1140 
320) ... - ... 8.0 ·····-·····1150 32 ............ 8.0 ············1400 

Performance Dat&-GEG-4818A, B 
0 ............ 6.4 ············ 780 0 ............ 6.4 ............ 820 

10 .•.....••... 6.8 ············ 960 10 ............ 6.8 ············ 990 
20 ... - ....... 7.2 ···-·······1130 20 ............ 7.2 ............ 1170 
30 ......... _.7.6 ············1310 30 ............ 7.6 ········· .. ·1380 
400) ........ 8.0 ············1520 40 ............ 8.0 ............ 1680 

CD-Current regulator setting. See Regulator data. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-53 ozs. max. (GDZ Gen.), 
64-68 ozs. (GEB & GEG Gen.) with new brushes. 
Field Current-1.60-1.78 amperes at 6.0 volts (all). 
Motoring Current-4.16-4.60 amperes (GDZ Gen.), 
4.5 amps. (GEB), 4.7-5.2 amps. (GEG) at 6.0 volts. 

VRP-4001B & 5B ...... 31-33 amperes ........ ·-······· '32' 
VRP-4001F & SE ...... 39-41 amperes ... _............. '40' 
Checking (without breaking seals) & Adjustment: 
See Electrical Equipment Section. 
Adjustment, Contact Gap, Air Gap-Same as for 
for Voltage Regulator (above). 

LIGHTING 
LIGHTING :-Headlamps-Corcoran-Brown 'Sealed 

Beam' type. For data re/er to Elec. Equip. ·Index. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3" below lamp center height). 
Beam Indicator-Red light on upper edge of panel 
above speedometer. Lighted with upper beams on. 
Direction Signal-Re/er to Electrical Equip. Index. 

Switches 
IJghting-Plymouth No. 863823. 
Beam Selector-Plymouth No. 859974. 
Instrument-Plymouth No. 853371. 
Direction Signal-Plymouth No. 865763. 

MISC. ELECTRICAL 
FUSES :-Lighting-30 amp. On back of light switch. 

Direction Signal (late cars)-30 amp. Behind instr. 
panel in wire from ign. switch to flasher. 

HORNS: Auto-Lite or Delco-Remy types as follows: . 
Single Delco-Remy 1999911, 18, 21, or 24 (6 volt), 
D-R 1999912 (12 volt), or Auto-Lite HA-4001 (6 volt). 
Dual-Auto-Lite Hom Set HO-5005, HO-5007, or 
HT-5005. H0-5003 (Canada). Low Note Auto-Lite 
HA-4028 or HA-4030, High Note HA-4029 or HA-4031. 
Current Draw-Approx. 7 amps. single, 35-40 dual. 

Horn Relay:-Auto-Lite Model HRC-4001 (no fuse). 
Contacts Close-1.5-3.0 volts. Open-.5 volt. 
Contact Gap-.026". Air Gap-.016-.020" (closed\ 

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

ENGINE 
ENGINE SPECIFICATIONS:-6 cylinder, 'L' head type. 

Bore-31/s". Stroke-43/s". Belt Adjustment:-Loosen pivot and clamp bolts, pull 
out on generator until belt is snug or 40-50 lbs. 
tension secured on scale attached to field frame. 

Displacement-201.3 cu. ins. Rated BP-23.44. 
Developed Horsepower---87 HP at 3800 RPM. 
Compression Ratio-6.7-1 cast-iron head std. 
Compression & Vacuum Reading-See Tune.Up data. 
See Chry&ler Shop Notes for Engine Removal directioru. 

'113HSY1::I 

REGULATOR 
Auto-Lite Regulator Generator 

Positive Grd. Neg. Ground Model 
VRP-4001A. ........... VRP-4005A ............ GDZ-4801-A, B 

PISTONS:-Two types used optionally: (1)-Aluminum 
alloy, U-slot type, or (2)-Steel-banded, aluminum 
alloy and steel. Both types cam ground & tin coated. 
Length-3 11/16" (Al.), 3 5/16" (steel-banded). 
Weight--14.4 ozs. (Al.), 14.5 ozs. (steel-banded). 
Removal-Pistons and rods removed from above. 
Clearance-Top land .028" (U-slot), .031" (steel 
banded). Skirt .0001-.0011" (U-slot), .001-.002" (steel). 

VRP-40018 ... _ ....... VRP-4005B .................. GEB-4801-A 
VRP-4001F ............ VRP-4005E ............ GEG-4818-A, B 
current-Voltage types in single case on dash. 
For complete data, refer to Electrical Equipment Index. 
NOTE-Regulator case cover sealed. Serviced on 
exchange basl.tt if seals not broken (toremovecover). 
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Engine-Mechanical SIX & DELUXE SIX Pl I, SPECIAL DELUXE Pl2, ECONOMY Pl I & Pl2 1941 PLYMOUTH 737 

ENGINE 
CONTINUED FROM PRECEDING PAGE 

Original Bore & Piston Sizes, Replacement Pistons:
Se,, Chry•ler Shop Note• /or •izea and markings. 

Fitting New Pistons:-Check piston size with micro
meter at bottom of skirt at right angles to pin 
bosses. With piston and wall dry, piston should 
pass through bore of own weight (pin removed) with 
slight drag at normal room temperature (70• F.). 

Installing Pistons:-Slot away from valves (U-slot). 
Strut toward front of engine (steel-banded type). 

PISTON RINGS:--4 rings, all above pin-#1 Compres
sion (upper inner edge stepped), #2 Comp. (lower 
outer edge stepped), #3 and #4 (slotted oil rings). 

Ring Width End Gap Side Clearance 
Compr. (Top) -.3/32 .. ·-····007-.015 ..... - .... 0025-.004 .. 
Compr. (#2) ...... 1/s .. ·-······007-.015". __ .... 0015-.0035" 
OU Control ···-···5/82" ......... 007-.015" ... - .... 001-.0025 .. 

Replacement Rlngs:-Std. & .003", .005", .010", .015", 
.020 .. , .023 .. , .025", .030", .040", .050", .060"' oversize. 

PISTON PIN:-Diameter-55/64 ... Length-2%"'. Float
ing type. Pin hole in rod bronze bushed. 
Pin Fit in Piston-Thumb push fit (pistonatlO0"). 
Pin Fit in Rod Bushing-Thumb push fit at 70° F. 

Replacement Pins:-Std. & .003", .005", .008" oversize. 
CONNECTING ROD :-Weight 31.52 ozs. (with bearings 

and bolts). Length-7 15/16". 
Crankpin Journal Diameter-1.9365-1.9375". See 
"Original Bearing Sizes" in Chrysler Special Data. 
Lower Bearing-Removable, precision type, thin 
babbitt. Clearance .0005-.0015".Sideplay .0055-.0115 ... 

Bearing Adjustment:-None (no shims). Replace 
bearings. See Chrysler Shop Notes /or instruction&. 

Replacement Bearings:-See Chrysler Shop Notes. 
Installing Rods:-Wide portion of bearing to rear 

(#1, 3, 5) to front (#2, 4, 6). 011 hole to camshaft. 
CRANKSHAFT:--4 bearings, 7 integral counterweights. 

Journal Diameters-2.499--2.500". See "Original Bear
ing Sizes" in Chrysler Special Data. 
Bearing Type-Removable, precision type, thin 
·babbitt on steel. Clearance-.001-.002". 

Replacement Bearings & Bearing Caps: See Chry•ler 
Shop Note• /or complete data. 

End Thrust:-Taken by flange faces on rear (#4) 
main bearing. Endplay-.003-.007". 

CAMSHAFT: CAUTION-2 types (See Valve Timing). 
See Chrysler Shop Notes for Camshaft Removal. 
Bearing Diameters-#1, 2"; #2, 1 31/32"; #3, 
1 15/16"; #4, 1¼". . 
Bearing Type-Removable steel-backed, babbitt
lined bushings (except #4 machined in block). 
Clearance-.0015-.0035". 

End Thrust:-Taken by thrust plate behind camshaft 
sprocket hub. Endplay-.002-.006". 

Timing Chain:-Morse Type 1883N, No. 2661. Width 
1". Pitch .500" (½"). Length 24" or 48 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:- HeadDiameter StemDlameter Length 
All Valves -.115/32"----340-.341" ........ 4 25/32" 

Seat Angle Lift Stem Clearance 
Intake ___ 45•---%"' ----,001-.003" 
Exhaust ___ 45•·-·--%"-····--·003-.005"' 
See Chiyder Shop Note• for E%haust Vair,,, Seat lruert&. 

Valve Guides:-Remove from above. Press new guides 
in (ste:Qped end down) with upper end 3/a" below top 
of blOCJC, ream to .342-.343" Int., .344-.345"' Exh. 

Valve Springs :-Install :with closely coiled end to top. 
Free length 2". Spring Pressure Length 
Valve Closed ···--··-··-··--··· 40- 45 lbs-···-·-·-·1¾" 
Valve Open -·········-··-···-··-·107-ll51bs .... _ .. _ ..... l%" 

Valve Lifters:-Mushroom type (remove from below). 
Stem diam. %". Ream holes from above (pilot in 
valve guide). Oversizes .001", .008", .030" & .060". 
Lifter Clearance in Block-.000-.001"'. 

VALVE TIMING 
Tappet Clearance:-.008" Intake, .010" Exh. (hot and 

idling), .002" additional exh. clearance desirable for 
sustained high speeds. NOTE-Tappet screws self
locking (no lockouts). Remove right front wheel 
and lower wheel housing panel for access to valves. 

Valve Timing:-See Camshaft Setting above. 
Engine Numbers 1001 to 150391 

Intake Valves-Open 12• BTDC. Close 44° ALDO. 
Exhaust Valves-Open 50° BLDC. Close 6° ATDC. 

Engine Number 150392 and Up 
Intake Valves-Open 9• BTDC. Close 47• ALDC. 
Exhaust Valves-Open 47° BLDC. Close 9" ATDC. 
Valve Timing Check-With .014" (cold) tappet 
clearance #6 intake valve should open with #6 pis
ton 12• or .060" (up to Engine No. 150391), 
9° or .0343" BTDO (Engine No 150392 and Up) with 
12th graduation (first cars), 9th graduation Oater 
cars) before DC mark on crankshaft pulley aligned 
with pointer on cover. Reset tappet clear .008" hot. 

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

See Chrysler Shop Notes /or Oil Pump Removal. 
Normal Oil Pressure:-30-45 lbs. at 30 MPH and above. 
Oil Pressure Relief Valve:-Under plug below starter. 

Opem at 40-45 lbs. Spring painted red, green or 
unmarked. If spring replaced, use same color spring. 

Crankcase Capacity:-5 quarts (refill). 

COOLING 
COOLING SYSTEM:-Capaclty 14 qts. See Chrysler Shop 

Note& Radiator Core Removal & Water Distrib. Tube tlata. 
Water Pump:-Packless type with grease fitting. 

See Water Pump Section for complete data. 
Thermostat:-Bishop &Babcock or Fulton (Fulton only 

on Pll). Starts to open 157-162• F. Fully open 183". 

CLUTCH 
CLUTCH:-Borg & Beck Model 9A'7, llAG (Taxi) with 

• 'Borglite' driven member. #956 (9A7), #931 (11A6) 
See Clutch Section /or complete data. 
Facings-Molded-Woven, 2 used. ID. ff" (9A7), 6½" 
(11A6). OD. 9¼" (9A7), 11" (11A6). Thickness 1/s", 

Adjustment:-Pedal should just clear toeboard (ad
just stopscrew an lower end of pedal & have 1" free 
travel (adjusting nut on connector link at fork). 

Removal:-Remove release fork pull-back spring, 
transmission (see Transmission) and housing un
derpan. Disconnect release fork from pivot, pull out 
release bearing and sleeve.Mark cover andflyWheel. 
Take out cover screws evenly, remove assembly. 

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

stant-mesh, synchro-mesh (second and high), slid
ing gear (low and reverse) with remote shift. 
See Trammission Section /or complete data. 

Transmission Control:-Ste·ering column shift. Man
ual type Std. Power Shift (vacuum type) Optl. 
See Trarumiuion Section for complete data, 
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Removal:-Jack up front end of car, disconnect front 
universal (loosen companion flange nut if disassem
bling transmission-see Chrysler Shop Notes for 
Propeller Shaft Center Bearing Removal on 7 pass.). 
Disconnect speedometer cable, hand brake cable, 
gear-shift rods, vacuum and air hose (if Power Shift 
used). Remove trans.-to clutch housing capscrews 
and nuts. Pull unit to rear, down and out of car. 

UNIVERSALS 
UNIVERSAL JOINTS :-Detroit- Universal Series 4200 

. (3 & 5 pass.), Series 7200 (7 pass.). Roller bearings, 
See Universals Section /or complete data. 

Propeller Shaft Center Bearing:-Used on 7passenger 
sedans. See Chrysler Shop Note& for servicing. 

REAR AXLE 
REAR AXLE:-Own Make. Semi-floating, Hypoid gears 

See Rear A%le Section for complete data. 
Ratio-3.73-1 (Pll, 12 Econ.), 3.9-1 (Pll Coupe), 
4.1-1 (Pll Sedan, P12 Coupe exc. Conv.), 4.3-1 (P12 
5 & 7 pass. Sedans, Conv. Coupe), 4.56-1 (Pll, 12 
6.00x18" tires). Backlash .006-.010". Screw adjustmet. 

Removal:-Disconnect rear universal, remove axle 
shafts (see below) and carrier assembly cap screws. 
Axle Shaft Removal-Remove wheel, hub, and drum 
assembly (use screw type hub puller-Tool C-319), 
block brake pedal, disconnect brake line at wheel 
cylinder, take off backing plate with oil seal, pull 
shaft and bearing (using Tool C-158). 

Wheel Bearing Adjustment:-Shims between backing 
plate and axle housing. With wheel and hub re
moved, check endplay with dial indicator. To ad
just, remove backmg plate (see above), add or re
move shims (furnished .010", .0125", .015", .030" 
thick) equally at both wheels. Endplay-.003-.008" 

SHOCK ABSORBERS 
SHOCK ABSORBERS: Delco. Direct acting type. 

FRONT SUSPENSION 
Front Suspension:-Independent, linked parallelo

gram type with coll springs. 
See Front Srtipension Section f o~ complete data, 
Kingpin Inclination-4¾ 0 to 6 •. 
Camber-Positive ¼ •. Limits o• to Pos. ¾ •. 
Caster-Negative 1 • to Positive 1 •. Not adjustable. 
Toe In-1/16" (0-¼"). Turn both rods equally. 
Steering Geometry-Inner wheel 22°0'. Outer 20°. 

STEERING GEAR 
Steering Gear: Chrysler (Gemmer design Model 305, 

335 on 7 passenger) Worm-and-Roller.with 'push
pull' adjustments. See Gemmer Model 305, 335 
See Steering Gear Section '/or complete data, 

BRAKES 
BRAK.ES :-Service. Lockheed hydraulic, double anchor 

type. Hand lever applies independent shaft brake. 
See Brake Section /or complete data. 
Drums--10" centrifuse, 11" (7 passenger). 
Lining-Molded asbestos. 2" wide, 13/64" thick. 
Length per shoe: Front-10 5/16", 11 15/32" (Seven 
passenger); Rear-7 11/16", 7 31/32" (7 passenger). 
Clearance-.012"Toe (top), .006"Heel, for each shoe. 

Hand Brake:-On drum at rear o! transmission. 
Adjustment-See Chrysler Shop Notes /or instruction&. 
Drum-Cast-iron. Diameter 6". 
Lining-Width 2". Thick. 5/32". Length 17 1/16". 

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

See Miscellaneous Section for complete data. 
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740 PLYMOUTH 1942 DELUXE P14S, SPECIAL DELUXE Pl4C 

CONTINUED FROM PRECEDING PAGE 
Cutout Relay 

Cuts ln-6.4-6.6 volts at approx. 1000 gen. RPM. 
Cuts Out-4.1-4.8 volts (approx. 4-6 amps. disch.). 
Contact Gap-.015" minimum. 

1 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. 
To Check (without breaking seals)-Connect am
meter in charging line at regulator 'B' terminal 
(use short heavy leads), voltmeter between 'B' ter
minal 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 slightly. 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. If 
more than slight excess noted,regulator is defective. 
To Adjust (with cover removed)-Same as for Volt
age Regulator (above). 
Contact Gap&Air Gap-Same as Voltage Regulator. 

LIGHTING 
LIGBTING:-Beadlamps-Corcoran-Brown 'Sealed 

Beam' type. For data, refer to Elec. Equipment lnde%. 
Headlamp Adjustment-Aim upper beam straight 
ahead (hot spot center 3"below lamp center height). 
Beam Indicator-Small red light on instrument pan
el above speedometer. Lighted with upper beams on. 
Direction Signal-Re/er to Electrical Equip. lnde%. 

Switch~ 
Lighting-Plymouth No. 863823 or No. 910507 (with 
Lighting Circuit Breaker). 
Beam Selector-Plymouth No. 859974. 
Instrument-Plymouth No. 976098. 
Dome Light-Plymouth No. 317180 (Pillar Switch), 
No. 882943 (Door Switch). 
Stop Light-Plymouth No. 677112. 
Direction Signal-Plymouth No. 938926. 

Bulb Specifications 
Position Candlepower Mazda No. 

Headlamps ·······----··-·····--··· Sealed Beam 
Parking (without Dir. Signal) 3.................... 63 
Front Dir. Signal & Parking .... 21-3 .............. ·-···1158 
Instrument ----·--- 6 •• ·-····-····-··· 81 
Beam & Dir. Ind., Ign. Sw.·-···- 1 .................... 51 
Tail (without Direct. Signal).... 3 .. ·-····-········· 63 
Rear Direct. Signal & Tail. .. _21-3 .................... 1158 
Stop Light···------ 21 .................... 1129 
Rear License ···-----·- 3 ••• ····-··········· 63 
Reading or Dome ·-····--·-··-····· 15 •• ·--··-··-··· 87 
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MISC. ELECTRICAL 
FUSES :-Lighting-30 amp. On back of light switch. 

Clock-2 ampere. In clock lead connector. 
Direction Signal-9 ampere. In fuse connector in 
wire from ignition switch to flasher. 

BORNS :-Dual. Auto-Lite HA-4028 (low pitch), HA-
4029 (high pitch) or horn set H0-5005 or HT-5001. 
Current Draw-35-40 amperes. 
NOTE-Horns connected through ignition switch 
and are operative only with ignition switch 'on'. 

Born Relay:-Auto-Lite Model HRL-4001. 
Contacts Close--1.5-3.0 volts. Open-.5 volt. 
Contact Gap-.026". Air Gap-.016-.020"' (closed). 

ENGINE 
ENGINE SPECIFICATIONS :-6 cylinder, 'L' head type. 

Bore-3¼". Stroke-4%". 
Displacement-217 .8 cubic inches. Rated BP-25.35. 
Developed Borsepower-95 at 3400 RPM. 
Compression Ratio-6.8-1 cast-iron head standard. 
Compression Pressure-160-170 lbs. at 1000 RPM or 
125-135 lbs. at cranking speed.Variation 10 lbs. max. 
Vacuum Reading-18-21" steady idling at 6 MPH. 
Refer to Chrysler Shop Note& /or Engine Removal data. 

PISTONS:-Cast-iron, cam ground, ribbed, coated, 
lightweight type. Length-3½". 
Removal-Pistons and rods removed from above. 
Clearance-Top land .021". Skirt .0008-.0018". 

Original Bore & Piston Sizes, Replacement Pistons:
Ref er to Chrysler Shop Notes for si::ses and markings. 

Fitting New Pistons:-Check piston slze with micro
meter at bottom of skirt 90° from pin bosses. With 
piston and wall dry and clean, insert .0015"x½" 
feeler between cylinder wall and piston (piston in
verted, pin removed) with feeler 90° from pin bosses. 
Feeler pull 10-15lbs.(with piston and block at70°F). 

PISTON RINGS:--4 rings, all.above pin. #1 & 2 Com
pression (upper inner edge stepped). #3 & 4 Oil 
(slotted). 

Ring Width End Gap Side Clearance 
Compression ·····-·3/32" ... - .... 007-.015" ........... 0025-.004" 
Oil Control ·····-···5/32" ... _ .... 007-.015" ... _ ...... 001-.0025'• 

Replacement Rings:-Refer to Chrysler Shop Note&. 

PISTON PIN:-Diameter-55/64". Length-2¾". Float
ing type. Pin hole in rod bronze bushed. 
Pin Fit in Piston-Loose thumb push fit at 70°F. Pin 
should fall out if piston jarred. 
Pin Fit in Rod Bushing-Thumb push flt at 70°F. 

Replacen;ient Pins :-Standard and .003, .008" oversize. 
CONNECTING ROD:-Length-7 15/16". 

Crankpin Journal Diameter-2.0615-2.0625". See 
"Original Bearing Si::ses" in Chrysler Special Data. 
Lower Bearing-Removable, precision type, thin 
babbitt. Clearance .001-.002". Sideplay .005-.011". 

Bearing Adjustment:-Refer to Chrysler Shop Note& for 
bearin• removal and fitting data. 

Replacement Bearings: See Chrysler Shop Notes. 
Installing Rods:-Wide portion of bearing to rear 

(#1,3,5), to front (#2,4,6). Oil hole to camshaft. 
CRANKSBAFT:--4 bearings, 7 integral counterweights 

with new impulse neutralizer (vibration dampener). 
Journal Diameters-2.4995-2.5005". See "Original 
Bearing Si::ses" in Chrysler Special Data. 
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Electrical-Engine 

Bearing Type-Removable, precision type, thin 
babbitt on steel. Clearance-.001-.002". 

Bearing Adjustment:-Re/er to Chrysler Shop Note& for 
bearing removal, adjiutment, & Cranksha/t Oil Seals. 

Replacement Bearings & Bearing Caps: See Chrysler 
Shop Note& for complete data. 

End Thrust:-Taken by flange faces on rear· (#4) 
main bearing. Endplay-.003-.007" (.003" desired). 

CAMSRAFT:--4 bearing. Non-adjustable chain drive. 
Refer to Chrysler Shop Notes for Camshaft Removal. 
Bearing Diameters-#1, 2"; #2, 1 31/32"; #3, 
1 15/16"; #4, l¼". 
Bearing Type-Removable steel-backed, babbitt
lined bushings (except #4 machined in block). 
Clearance-.0015-.0035". 

End Thrust:-Taken by thrust plate behind camshaft 
sprocket hub. Endplay-.002-.006". • 

Timing Chain:-Morse Type 1883N, No. 2661.Width 1". 
Pitch .500" ( ½"). Length 24" or 48 links. 

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

VALVES:- Bead Diameter Stem Diameter Length 
Intake ............ 1 17/32" ................. 340-.341" ........ 4 25/32" 
Exhaust ···-···1 13/32" ................. 340-.341" ........ 4 25/32" 

Seat Angle Lift Stem Clearance 
Intake ·······-····· 45 • ···-··············· %"···-··-··-··-····oo1-.oo3" 
Exhaust ............ 45° .................... %"·····-····-········003-.005" 
Refer to Chrysler Shop Notes for Exhaust Yalve Seat 
Insert servicing and replacement data. 

Valve Guides:-Remove from above. Press new guides 
in (stepped end down) wit?,-upper end %':,below top 
of block, ream to .342-.343 Int., .344-.345 Exh. 

Valve Springs:-Install with closely coiled end to top. 
Free length 2". Spring Pressure Length 
Valve Closed·················-········· 40-45 lbs. ·····-·········1¾" 
Valve Open ·········-··-····-·········107-115 lbs .... : ....... _ ... 1%" 

Valve Lifters:-Mushroom type (remove from below). 
Stem diam. 3/s". Ream holes from above (pilot in 
valve guide). Oversizes .001", .008", and .030". 
Lifter Clearance in Block-.000-.001". 

VALVE TIMING 
Tappet Clearance:-.008" Intake, .010" Exh. (hot and 

idling), .002" additional exh. clearance desirable for 
sustained high speeds. NOTE-Tappet screws self
locking. Remove right front engine inspection shield 
between fender and frame for access to valves. 

Valve Timing:-See Camshaft Setting above. 
Intake Valves-Open 12° BTDC. Close 44° ALDC. 
Exhaust Valves-Open so· BLDC. Close 6° ATDC. 
Valve Timing Cheek-With .014" (cold) tappet 
clearance #6 intake valve should open with #6 pis
ton 12° or .061" BTDC with 12th graduation before 
DC mark on impulse neutralizer aligned with point
er on chain case cover. Reset tappet clearance at 
.008" hot. 

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

Ref er to Chrysler Shop Notes for Oil Pump Removal. 
Normal Oil Pressure:-30-45 lbs. above 30 MPH. 
Oil Pressure Relief Valve:-Under plug below starter. 

Opens at 40-45 lbs. Spring painted red, green, or 
unmarked. If spring replaced, use same color sprmg. 

Crankcase Capacity:--S quarts (refill). 
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Mechanical 

COOLING 
COOLING SYSTEM:-Capacity-15 quarts. 

Ref er to Chrysler Shop Notes /or Radiator Core Re
moval and Water Distribution Tube servicing, 

Water Pump:-Packless type with grease fitting, 
See Water Pump Section for complete data, 

Thermostat:-Bishop & • Babcock or Fulton (Fulton 
on P14S). Starts to open 157-162"F. Fully open 183°. 
NOTE-By-pass thermostat on Pl4C must be in
stalled with 2 by-pass ports to front, 2 to rear. 
Temperature Gauge-Auto-Lite (Motometer) Vapor 
tension type. Auto-Lite Part No. H-9912. 
See Miscellaneous Section /or complete data. 

CLUTCH 
CLUTCH:-Borg & Beck 9A7 (Std.), 11A6 (Taxi) with 

'Borglite' driven member. #955 or 926 (9A7), 931 
(11A6) stamped on cover. Single plate, dry disc types. 
See Clutch Section /or complete data, 

Facings-Spiral woven, 2 used. ID. 6" (9A7), 6½" 
(11A6). O.D. 9¼" (9A7), 11" (11A6). Thickness 1/s", 

Adjustment:-Pedal should just clear toeboard (ad
just stopscrew on lower end of pedal) and have 1" 
free travel (adjusting nut on connector link at fork). 
NOTE-Do not disturb turnbuckle on pedal link 
(controls pedal over-center spring tension). 

Removal:-Remove transmission (see below), release 
fork pull-back spring and housing underpan. Dis
connect release fork from pivot, pull out release 
bearing and sleeve. Mark cover and flywheel. Take 
out cciver screws evenly, lower assembly out. 

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

stant-mesh, synchro-mesh (second and high), slid
ing gear (low and reverse) with remote shift. 
See Transmiuion Section /or complete data, 

Transmission Control:-Steering column shift. Man
ual type Std. Power Shift (vacuum type) Opt!. 
S•e Tramminion Section for complete data. 
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DELUXE P 14S, SPECIAL DELUXE PI 4C 1942 PLYMOUTH 741 

Removal:--Jack up front end of car. Remove propel
ler shaft (loosen mainshaft flange nut if transmis
sion to be dismantled). Disconnect speedometer 
cable, hand brake cable at brake band, gearshift 
rods, vacuum and air hose (if Power Shift used). 
Remove transmission-to-clutch housing capscrews. 
Pull transmission to rear and lower out of car. 
NOTE-When installing transmission, use pilot 
studs to prevent springing clutch plate. 

UNIVERSALS 
UNIVERSAL JOINTS:-Detroit-Universal Series 4200. 

Ball and trunnion type with roller bearings. 
See Universals Section for complete data. 

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

type with Hotchkiss drive. 
See Rear Axle Section for complete data. 

Ratio-4.1-1 Suburban, 3.9-1 All other models. 
Backlash-.006-.010". Screw adjustment. 

Removal:-Hoist rear end of car, remove rear wheels. 
Disconnect brake hose at frame bracket, lower ends 
of shock absorbers and rear universal. Support axle 
housing, remove rear spring hold-down clips and 
withdraw assembly from car. NOTE-Carrier can 
be removed without taking out housing by remov
ing axle shafts, disconnecting rear universal at;1.d 
removing carrier screws. 

Axle Shaft Removal-Remove wheel, hub, and drum 
assembly (use screw type hub puller-Tool C-319), 
block brake pedal, disconnect brake line at wheel 
cylinder, take off backing plate with oil seal, pull 
shaft and wheel bearing (use Tool C-158). 

Wheel Bearing Adjustment:-Shims between backing 
plate and. axle housing. With wheel and hub re
moved, check endplay with dial indicator. To ad
just, remove backing plate (see above), add or re
move shims (furnished .010", .0125", .015", .030" 
thick) equally at both wheels. Endplay-.003-.008". 
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SHOCK ABSORBERS 
SHOCK ABSORBERS:-Own make, direct acting hy

draulic (same as Delco design). NOTE-Delco Direct 
acting, adjustable, shock absorbers used for export. 

FRONT SUSPENSION 
Front Suspension:-Independent, llnked parallelo

gram type with coil springs and direct acting shocks. 
See Front Suspension Section for complete data, 
Kingpin Inclination-43/4° to 6". 
Camber-Positive ¼ •. Limits o• to Pos. ¾ •. 
Caster-Ne~ative 1 • to Positive 1 •. Not adjustable. 
Toe In-0-1/16". Turn both tie rods equally 
Steering Geometry Inner wheel 22• ± 1•. Outer 20•. 

STEERING GEAR 
Steering Gear: Chrysler (Gemmer design 305) Worm

&-Roller with 'push-pull'adjustments. See Gemmer. 
See Steering Gear Section for complete data. 

BRAKES 
BRAKES :-Service, Lockheed hydraullc, double anchor 

type. Hand lever applies independent shaft brake. 
See Brake Section for complete data. 
Wheel Cylinders-Stepped or two-stage bore type. 
Drums-Centrifuse. Diameter 10". 
Lining-Molded asbestos. Width 2". Thick. 13/64". 
Length per shoe: Front 10 5/16", Rear 7 11/16". 
Clearance-.012" Toe (top), .006" Heel, for each shoe. 
Braking Power-60% front wheels, 40% rear. 

Hand Brake:-On drum at rear of transmission. 
Adjustment-see Chryder Shop Notea /or imtructiom. 
Drum-Cast-iron. Diameter 6". 
Lining-Woven asbestos. Width 2". Thickness 5/32". 
Length 16 11/16". 

MISC. MECHANICAL 
WINDSHIELD WIPER:-Auto-Lite EWH-5001, 5003 

(Conv. Coupe). Electric type with circuit-breaker. 
See Miscellaneous Section for complete data. 
Circuit Breaker-Vibrating, thermostatic tyna 
Starts to operate with current of 12 amperes. 

Power Operated Convertible Top: Vacuum Power type, 
See Miscellaneous Section for complete data. 
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lgnition-Carburetion-Electrical 

Manual Adjustment-Provides for minor changes in 
ignition timing at distributor. See Ignition Timing. 

Distributor Removal: Mounted on left side of crank
case. To remove, disconnect vacuum line, take out 
hold-down screw in lock plate. Installation Note-
Install distributor with #1 piston in firing position. 

IGNITION TIMING 
Std. Setting-Initial setting (for regular non-pre
mium fuel) as shown below. See Manual Adjustment 
(following) for Final Setting. 
. Flywheel Degrees Piston Position 

All Engines ··················o· at TDC ...••• ·-············OOO" TDC 
NOTE-Impulse neutralizer marked 'DC' at TDC. 
with 15 (1 °) graduations on either side. 
Timing (Using Timing Light)-Connect. timing light 
between distributor primary terminal and battery 
terminal on generator regulator. Set #1 or #6 piston 
in firing position (see setting above) with correct 
mark on impulse neutralizer aligned with pointer 
on chain case cover. Loosen lock·-plate hold-down 
screw center pointer on scale, tighten screw. Loosen 
lock-plate clamp bolt, rotate distributor until tim
ing light just goes out, tighten clamp bolt. Check 
Manual Adjustment (following) for final setting. 
Timing (Using Synchroscope)-Tool C-374. Clip lead 
to #1 spark plug direct light on impulse neutralizer 
(mark correct graduation with paint), idle engine, 
adjust distributor as directed above until mark 
aligned with pointer on chain case cover. 
Manual Adjustment-Set to give slight ping from 
10-30 MPH accelerating with wide open throttle. 
To adjust, loosen lock-plate hold-down screw, move 
plate (not more than 4° or .007" before or after 
initial setting) counter-clockwise (if no ping), 
clockwise (if ping too severe), tighten screw. 

CARBURETOR 
CARTER (B&BJ 

Carter (B&B) Model D6Gl (Std.), B6Vl or B6Wl 
(Econ. Models).1½" (D6Gl), 1¼" (B6Vl, Wl) Single 
barrel downdraft type with manual choke control. 
See Carburetor Section /or complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering Jet-See Carter (B&B) ]et Tcrblu In Carbu
retor Section for complete jet data. 

CARBURETOR 
CARTER WI 

Carter Wl, No. 574:S. 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 Rod & Jet-See Carter {et Tobie in Carbu
retor Section for complete data. 

CARBURETOR 
STROM BER(', 

Stromberg Model BXV-3. Stromberg No. 380220. Code 
No S-84. 1½" single barrel, downdraft eype •. 
S~ Carburetor Section for complete data. 

Settings (Idle Setting, Float Level, and Accelerating 
Pump): See Tune-Up data. 
Metering- Jet-See Stromberc /et Table in Carburetor 
Section I or complete Jet data. 
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DELUXE PI 5S, SPECIAL DELUXE PI SC 

CARB. EQUIPMENT 
Fast Idle: Throttle opened to fast idle position when 

choke valve closed. Not used on Economy carb. 
Automatic Choke: Sisson type Opt!. 

See Carburetion Equipment Section / or data. 

Air Cleaner: AC No. 1543851 Heavy duty oil-bath type. 
Filter Element AC No. 1544091. 
Serriclng-Wash filter element in kerosene, drain 
and clean oil reservoir and refill to indicated level 
mark with 1 pint SAE No. 50 engine oil (SAE No. 
20W for temperatures below freezing) at 1000 mile 
or 30 day intervals, or more often if required. 
Oil Filler Cap (crankcase Ventilator) Air Cleaner: 
Wash filter element in cap in kerosene and re-oil 
by dipping in SAE No. 50 engine oil at 1000 mile or 
30 day intervals or more often if required. 
Crankcase Ventilator Outlet Air Cleaner-Special 
equipment for cars operating in dusty regions. Ser
vicing same as given for Oil Filler Cap Cleaner. 

Fuel Pump: AC No. 1539042 or Carter No. M594S. 
Diaphragm type fuel pump. 
Replacement Pump-AC No. 577 (for 1539042). 
Pressure-3½-5½ lbs. 
See Carburetion Equipment Section for data. 

Fuel Tank Filter: New Ollite metal filter in tank. 
Servicing-If more than 2 pints water in tank, fuel 
will not pass filter. Remove filler cap and drain plug, 
draining tank. Disconnect fuel line at some point 
between pump and tank, blow out line and filter 
with air, increasing pressure as filter is cleaned. 
Flush tank with clean gasoline. • 

Gasoline Gauge: Auto-Lite Electric type. Dash Unit 
No. NG-10878D, Tank Unit No. NG-10862T. 
See Carburetion Equipment Section for data. 

BATTERY 
Auto-Lite Type lM-lOOD or Willard WT-1-15C (Orig. 
Equip.), Auto-Lite Type PN-15 or Willard HW-1-100 
(Replacement). 6 volt, 15 Plate, 100 Ampere Hour 
Capacity (20 hour rate). 
Starting Capacity-120 amperes for 20 minutes. 
Zero Capacity-300· amperes for 3.2 minutes (Auto
Lite), 3.3 minutes (Willard). Five second voltage 
4.15 volts (Auto-Lite), 4.2 volts (Willard). 
Grounded Terminal-Positive ( +) to engine. 
Location-In left fender shield under engine hood. 
Dimensions-Length 9 S/32" (A-L), 9" (W). Width 
71/a" (A-L), 7" (W). Height 8%" (A-L), 8¾" (W). 

STARTER 
Auto-Lite Model MZ-4133 (U.S.), MAW-40U (Can.). 
Armature-Auto-Lite No. MZ-2108 (MZ-4133 Start
er), MAW-2030 (MAW-4041 Starter). 
Drive-Outboard Barrel Type Bendix No. A2089. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 
Cranking Engine-150-175 amperes, 5.1 volts. 

Performance Data-MZ-4133 
.Torque R.P.M. Volts Amperes 

O ft. lbs .. ·-··-····--··· 4300 ... -••·····5 .5·---·-··-· '10 
0.85 " --··--··-·····2500 ..... _ ... _ .. 5.5 ... _._ ... _ ... 100 
2.55 " _____ 1325 __________ .,6.0 .... _ ........ _____ 200 
4.U5 •• _____ '750 ...... ____ 4.5 ____________ 300 
'1.85 H -----_ 220 ______ 4.o. __ .,.,_ .. 400 
'1.8 " __ .. ____ Loct 3.Q .. _____ 420 

11.1 "' ____ Lock f.O 6fl0 
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1946-47-48 PLYMOUTH 743 

Performance Data-MAW-4041 
Torque R.P.M. Volts Amperes 

O ft. lbs ....................... 4900 .............. 5.5.-............. 65 
.60 " ···········-·········3300 .............. 5.5 ................ 100 

2.75 u ......... H .. •-·•-··•1480 ....... _ ........ 5.0 ..... ___ .. __ ,._200 
5.45 " ................................. 820 ..... _ ........ 4.5 .............................. SOO 
8.50 " .............................. ____ 400 ..................... 4.0 ............................... 400 

11.55 IIII ................................. ,.,.,. 110 ....... u ........... 3.5 ................... 500 
11.5 " .............................. Lock ............. H ..... S.0 ..... --- ............ 505 
18.0 " ................... ae ........ Lock.. ...................... 4.0 ............... H .. __ .... 670 

Removal: Disconnect wires (tape battery lead), re
move mounting bolts, withdraw starter (not neces
sary to disturb oil filter or oil lines). 

Starting Switch: Auto-Lite Model SST-4001. Magnetic 
type mounted on left front fender shield and con
trolled by pushbutton on instrument panel. 
See Electrical Equipment Section I or complete data. 

GENERATOR 
STANDARD 

Auto-Lite Model GDZ-4801A. Armature GDZ-Z006F. 
Two brush (shunt) type with voltage and current 
regulation. Ventilated by fan on drive pulley. 
Charging Rate Adjustment-None. See Regulator. 
Maximum Charging Rate-35 amperes, 8.0 volts, 
2200 gen. RPM or approx. 25 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. 
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 S0 ............ 7.8 ............ 1980 
35(!) .......... 8.0 ············1900 35 ............ 8.0 ············2250 
@-Current regulator setting. See Regulator data. 
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-4.16-4.60 amperes at 6.0 volts. 

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

Belt Adjustment: Loosen pivot and clamp bolts, pull 
out on generator until belt is snug (40-50 lbs. ten
sion secured on scale attached to field frame) or 
¼" belt deflection between generator and pump 

GENERATOR 
SPECIAL EQUIPMENT 

Auto-Lite GEG-4823A or GEG-4823B. Armature No. 
GEG-2006F. Two brush (shunt) type with voltage 
and current regulation. Ventilated. 
SEE CHRYSLER 8 C39 PAGE FOR ALL DAT A. 

REGULATOR 
Std. (for "GDZ" Gen.)-Auto-Lite VRP-4061A, VRP-
4401A, VRP-4501A, VRP-4503A. 
Spec. Equip. (for "GEG" Gen.)-Auto-Lite VRP-
4001F, VRP-4401B, VRP-45010 (VRP-4005E for neg
ative ground). Vibrating voltage and current regu
lators with Cutout Relay. 
See Electrical Equipment Section /or complete data. 
NOTE-Regulator case cover 1s sealed. Serviced on 
exchange basis if seals not broken (to remove cover). 
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Engi~e-Mechanical 

VALVE TIMING 
Tappet Clearance: .008" Intake, .010" Exhaust, Hot. 

NOTE-Tappet screws self-locking type. 
Valve Timing: See Camshaft Setting above. 

Intake Valves-Open 12° BTDC. Close 44° ALDC. 
Exhaust Valves-Open 50° BLDC. Close 6° ATDC. 
Valve Timing Check-With .014" tappet clearance 
(Cold), #6 intake valve should open with #6 piston 
5° to 17° or .011" to .122" BTDC with 5th to 17th 
graduation before DC mark on impulse neutralizer 
aligned with pointer on chain case cover. Reset tap
pet clearance to running clearance .008" Hot. 

LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, and timing 
chain. New "Rotor" type oil pump. 
Crankcase Capacity-5 qts. (refill). 
Normal Oil Pressure--40-45 lbs. above 30 MPH. 
Oil Pressure Regulator-Under plug on left side of 
crankcase (below starter). Opens at 40-45 lbs. Ad
justable by replacing spring (Std. spring Unpainted, 
Lighter spring-Red, Heavier spring-Green). 
CAUTION-Install replacement spring of same 
color as original spring. 

Oil Pump: New "Rotor" type on right side of engine. 
Servicing-See "Oil Pump" in Chrysler Shop Notes. 

Oil Filter: On left side of engine above starter. 
Servicing-Replace filter at 8000 mile intervals. 

Oil Pressure Gauge: Auto-Lite No. G-10875 (not elec). 

COOLING 
Cooling System: Positive circulation with water pump 

on front of engine and water distribution tube in 
cylinder block. Special Deluxe model has by-pass 
type thermostat (with bypass between outlet on 
cylinder head and pump inlet) for re-circulation of 
water through engine with thermostat closed. 
Capacity-15 quarts. 

Radiator Core Removal & Water Distribution Tube 
Servicing: See "Cooling System" in Chrysler Shop 
Notes. 

Water Pump: Packless type with grease fitting. 
See Water Pump Section for complete data. 
Removal-Drain cooling system, loosen generator 
mounting bolts and remove fan belt. Disconnect 

• water inlet hose at pump (and by-pass hose con
nection on Special Deluxe models). Remove pump 
mounting capscrews, lift out pump and fan. 

Thermostat: In cylinder head water outlet connec
tion. NOTE-By-pass type on Special Deluxe. 
Setting-Starts to open at 157-162°F. Fully open at 
183-187°F. 

Temperature Gauge: Auto-Lite H-11002. Not electric. 

CLUTCH 
Borg & Beck ...... 9A7 (Std .. ), 10A7 (Fleet), 11A6 (Taxi) 
Auburn (1948 Part Production) ............ Model 9251-11 

Clutch Identification: 3 pressure plate springs 
used on Auburn, 9 springs on Borg & Beck. 
Borg & Beck Nos. 926 (9A7), 957 (10A7), 931 (1946-47 
11A6), 957 (1948 11A6). 
See Clutch Section for complete data. 
Facings .(Borg & Beck)-Woven, 2 required. 

Inside Diam. Outside Diam. Thickness 
9A7 ........... ; ................. 6" ···········-··· 9¼" ......... 125" (1/a") 
l0A 7 ·····-··········--···- 7" ···-··-···-··10" ···-····125" ( 1/e") 
11A8 ···--···-··-·-··-· 6½" -··-····-···11" -·-····125" ( ¼") 

DELUXE PI 5S, SPECIAL DELUXE PI SC 

Pedal Adjustment: Set pedal to just clear toeboard 
( stopscrew on lower end of pedal) and set for 1" 
free travel (adjust nut on connector link at fork). 
NOTE-Do not disturb turnbuckle on pedal link. 
Clutch Over-Center Spring-See "Clutch Notes" in 
Chrysler Shop Notes for setting procedure. 

Removal: Remove Transmission ( see Transmission 
Removal below), remove release fork pull-back 
spring and clutch housing underpan. Disconnect 
release fork from pivot, withdraw release bearing 
and sleeve from housing. Mark clutch and flywheel 
(to insure correct re-installation), remove all .clutch 
cover mounting screws evenly, remove clutch cover 
assembly and driven member through opening at 
bottom of housing. 

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

►HARD SlIIFTING CORRECTION-See "Chrysler, De
Soto, Doclge & Plymouth Synchro-Mesh" in Transmis
sion Section for complete clata. 

Transmission Control: Remote control type with gear
shift lever mounted on steering column. 
See Transmission Section for complete tlata. 

Removal: Jack up front end of car. Disconnect front 
universal by taking out bolts in shaft flange (if 
transmission to be dismantled, loosen flange re
taining nut), and rear universal by removing bear
ing caps ·on rear axle yoke (wire bearing cups in 
place to prevent loss of bearing rollers). Disconnect 
speedometer cable, hand brake cable at brake band, 
gearshift control rod and selector rod at transmis
sion case. Remove transmission mounting screws in 
clutch housing, pull transmission straight back to 
free clutch shaft, then lower transmission and re
move from beneath car. 
NOTE-When installing transmission, use pilot 
studs installed in upper mounting screw holes to 
maintain alignment and prevent springing clutch 
driven member. 

UNIVERSALS 
Detroit Universal Series 4283 (Early), 4200 (Late). 
4283 is ball & trunnion front, cross type rear. 
4200 is ball & trunnion front and rear. 
See Universals Section for complete ,lata. 

REAR AXLE 
Own Make. Semi·-floating, hypoid gear type with 
Hotchkiss Drive. 

• See Rear Axle Section for complete tlata, 
Ratio (Std.)-3.9-1 (exc. Sta. Wgn.), 4.1-1 (Sta. 
Wgn). 
Ratio (Optl.)-3.54-1, 3.73-1, 4.1-1, 4.3-1, 4.56-1 & 
4.78-1 (Export). 
Backlash-.006-.010". Screw adjustment. 

Removal: Hoist rear end of car. Remove rear wheels. 
Disconnect brake hose at frame bracket, disconnect 
lower end of shock absorbers. Disconnect propeller 
shaft by removing capscrews from bearing caps on 
rear axle yoke (wire bearing caps in place to pre
vent loss of bearing rollers). Support axle housing, 
remove rear spring "U" bolts, lower axle assembly 
and remove from beneath car. 
NOTE-Carrier assembly can be removed without 
disturbing axle housing by removing axle shafts 
and taking out carrier-to-housing mounting screws. 
Axle Shaft Removal-Remove wheel, hub, and drum 
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1946-47-48 PLYMOUTH 745 

assembly <use screw type hub puller-Tool C-675). 
block brake pedal, disconnect brake line at wheel 
cylinder, remove axle shaft key. install sleeve (Tool 
C-745) in oil seal, remove brake support (oil seal 
mounted in support), pull shaft and bearing (use 
C-499 puller). NOTE-Use Puller C-293-E to remove 
beating from shaft, puller C-748 or C-358 to remove 
inner oil seal, drift C-201 to install seal. 

Axle Shaft Oil Seal: New leather type mounted on 
brake support (backing plate). 
Oil Seal Servicing-See "Rear Axle" in Chrysler Shop 
Notes. 

Wheel Bearing Adjustment: Shims between backing 
plate and axle housing. With wheel and hub re
moved, check endplay with dial indicator. To ad
just, remove backing plate (see above), add or re
move shims (furnished .010", .0125", .015", .030" 
thick) equally at both wheels. Endplay-.003-.008". 

SHOCK ABSORBERS 
Delco-Model 1030-C (Front), 1031-T (Rear). 
Monroe-Model K-11148 (Front), K-11149 (Rear). 

FRONT SUSPENSION 
Front Suspension: Independent, linked parallelo

gram type with coil springs and direct acting shock 
absorbers. 
SPe Front Suspellsion Section for complete data. 
Kingpin Inclination-43/4° to 6° crosswise. 
Camber-Positive ¼ •. Limits o• to Pos. ¾ •. 
Caster-Negative 1 • to Positive 1 •. No adjustment. 
Toe In-0" (0-1/16"). Adjust by turning both tie 
rods equally. 
Steering Geometry-Inner wheel 22½ •. Outer 20•. 

STEERING GEAR 
Own Make. Worm-and-roller type with "push-pull" 
adjustments. Same as Gemmer design Model 305. 
NOTE-See Gemmer Model 305 article for data. 
See Steering Gear Section for complete data. 

BRAKES 
Service: Chrysler "Safe-guard" Lockheed Hydraulic 

type as follows: 
Front Wheels-Two-cylinder type (front shoe an
chored at bottom and actuated by upper cylinder, 
rear shoe anchored at top and actuated by lower 
cylinder). 
Rear Wheels-Double anchor type with single dou
ble-acting wheel cylinder. 
See Brake Section for complete tlata. 

►Brake Squeek Correction-See "Chrysler Brakes" in 
Brake Section. 
Wheel Cylinders-Single acting type (front), double 
acting type with straight (11/a") bore (rear). 
Drums-Centrifuse type. Diameter 10". 
Lining-Molded Asbestos. Width 2". Thick. 13/64". 
Length per wheel 21" (front wheels), 18½" (rear 
wheels). 
Clearance-.006" at each end of all brake shoes. 

Hand Brake: Independent type. Hand lever actuates 
band on drum at rear of transmission. 
Drum Diameter-6". Cast-iron. 
Lining-Width 2". Thickness 5/32". Lgth. 16 11/16", 
Clearance-.015-.020" around band. 
Adjustment-See Chrysler Sliop Notes. 

MISC. MECHANICAL 
CONVERTIBLE TOP CONTROL: Vacuum power type. 

See Mucellaneoru Section for complete data. 
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Cutout Relay 
Cuts In (VAV, VRP)-6.4-7.0 volts (set to 6.4-6.6 
volts). 
Cuts In (VBA)-6.35-6.75 volts (set to 6.4-6.6 volts). 
Cuts Out (All)-4.1-4.8 volts (approx. 4-6 amps. dis.) 
Contact Gap (All)-.015" minimum. 
Air Gap (Alll-.031-.034" with contacts open (check 
at hinge end of core). 

Voltage Regulator 
Setting (VAV, VRP)-7.2·-7.5 volts at 70° F. (VBA)-
7.0-7.2 volts at 70°F. See Electrical Equipment Sec
tion for settings at other temperatures. 
Checking (without breaking seals) & Adjustment-
See Electrical Equipment Section. 
Contact Gap (VRP)-.012" min. (arm against stop). 
Air Gap (All)-.048-.052" with contacts just opening. 

Current Regulator Setting 
VRP-4401-B & 3-A .................................................... 39-41 

► (Temperature Compensated Regulators) 
Nominal Setting 

VAV-4404-A, VBA-4101-A & 4-A .................................. 50 
VAV-4404-B, VBA-4101-B & 4-B ................................. -45 
VRP-4503-A ...................................................................... 35 
VRP-4503-B ...................................................................... 40 

►CAUTION-Nominal setting is approx. setting at 
70°F. room temperature after regulator has been 
run (will be higher started cold). See Electrical 
Equip. Section for settings at various temperatures. 
Checking (without breaking seals) & Adjustment-
See Electrical Equipment Section. 
Contact Gap (VRP)-.012" min. (arm against stop). 
Air Gap (AIO-.048-.052" with contacts just opening. 

LIGHTING 
Headlamps: Corcoran-Brown "Sealed Beam" type 

with new "Bull's-eye lens." 
See Electrical Equipment Section /or complete data. 
Beam Indicator-On speedometer dial. Lighted, 
when upper beams "on." 

Direction Signal: See Electrical Equipment Section. 
Direction Signal Indicator-On speedometer dial. 
Flashes when direction signal operating. 

Switches 
Lighting-Plymouth No. 1300600. 
Beam Selector-Plymouth No. 1253460. 
Instrument-Plymouth No. 1244997. 
Map Light-Plymouth No. 625616. 

MISC. ELECTRICAL 
CIRCUIT BREAKER: 30 ampere. On back of instru

ment panel above headlight switch. 
FUSES: Clock-2 ampere. In clock lead connector. 

Radio-14 ampere. In fuse connector at radio. 
HORNS: Auto-Lite Model HW-4201 (Low Pitch), HW-

4202 (High Pitch). Dual horns operated by relay. 
Horn Relay: Auto-Lite HRL-4103 or 4104. Connected 

thru ignition switch, operates only with ignition on. 
Contact Close-1.5-3.0 volts (seal to core with 4 V). 
Contacts Open-.5 volt min. (open from seal). 
Contact Gap-.026". Air Gap-.016-.020" (armature 
air gap with contacts closed but not sealed), .015-
.018" (gap between armature leg and yoke with 
armature sealed to core). 
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ENGINE 
ENGINE SPECIFICATIONS: 6 cylinder, "L" hd. type. 

Bore--3¼". Stroke-4%". 
Displacement-217.8 cu. ins. Rated H.P.-25.35. 
Developed Horsepower-97 at 3600 RPM. 
Compression Ratio-7.0-l·Std. Cast Iron Head. 
Compression & Vacuum Readin_g-See Tune-up data. 

OIL PAN & ENGINE REMOVAL: See Chrysler Special 
Data. 

TIGHTENING TORQUES & CYLINDER HEAD: See 
Chrysler Special Data. 

PISTONS: Aluminum alloy, "U" slot, cam ground type. 
NOTE-Piston skirt is elliptical (.010-.012" smaller 
diameter across pin bosses than across thrust faces), 
and tapered (.0005-.0015" smaller diameter at top 
of skirt than at bottom) . 
Length-3 11/16". Weight-16.0 ozs. (stripped). 
Removal-Pistons and rods removed from above. 
Clearance-.028"-.032" (Head & Ring Lands), .0002-
0012" (Skirt-across thrust faces and ¾" up from 
bottom). See Fitting New Pistons. 

Fitting New Pistons: Measure piston size with micro
meter across thrust faces (right angles to pin 
bosses) ¾" up from bottom of skirt with piston at 
70°F. To fit pistons, with cylinder wall and piston 
dry and clean and at 70°F., invert piston in cylinder 
bore. Piston should have slight drag but should pass 
slowly through bore of own weight. 

Replacement Pistons: .005", .020", .030", .040", .060" OS. 
See "Pistons" in Chrysler Special Data. 

Installing Pistons: "U" slot away from valves. 
PISTONS RINGS: Two compression (top ring chrome

plated), two slotted oil control, coated rings per 
piston, all above pin. Oil ring grooves drilled for 
oil drainage. 

Ring Width End Gap Side Clearance 
Compr. (#1) ........ 3/32" ......... 007-.015" ........... 0025-.004" 
Compr. (#2) ........ 3/32" ......... 007-.015" ........... 002-.0035" 
Oil Contr. (#3,4) 5/32" ......... 007-.015" ........... 001-.0025" 
Installing Rings-#1 Compr. with step on inner 
edge up. #2 Compr. with step on inner edge up or 
if step on outer edge, install with step down. 

Replacement Rings: .005" .020" .030" .040" .050" .060" OS. 
See "Piston Rings" in Ch1·ysler Special Data. 

PISTON PIN: Diameter-55/64". Length-23/4". Pin 
floats in piston and rod, held by lock rings. 
Pin Fit in Piston-.0000-.0005;'. Thumb push fit with 
piston heated to 130°F. 
Pin Fit in Rod Bushing-.0001-.0002". Tight thumb 
push fit at normal room temp. (70°F.). 

Replacement Pins: Std., .0006", .003", .008", Oversize. 
CONNECTING ROD: Length-7 15/16". Weight-

31.06 ozs. (with bolts, less bearings). 
NOTE-Pin hole in rod bronze bushed. 
Crankpin Journal Diameter-2.0615-2.0625". See 
"Original Bea,·ing Sizes" in Chrysler Special Data. 
Lower Beating-Removable, prescision type, steel
backed, thin babbitt-lined. No shims. 
Clearance-.0005-.0015". Sideplay-.006-.011". 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file rods or caps. 

Replacement Bearings: .001", .002", .010", .012" U.S. 
Installing Rods: Wide portion of bearing to rear (#1, 

3, 5), to front (#2, 4, 6). Oil hole to camshaft. 
CRANKSHAFT: 4 bearings, 7 integral counterweights, 

with vibration dampener on front end. 
Journal Diameters--2.4995-2.5005". See "Original 
Bearing Sizes" in Chrysler Special Data. 
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Electrical-Engine 

Bearings-Removable, precision type, steel-backed, 
thin babbitt-lined. No shims. 
Clearance-.0005--.0015". 

Bearing Adjustment: None (no shims). Replace Bear
ings. Do not file bearing caps. 

Replacement Bearings: .001", .002", .010", .012" U.S. 
End Thrust: Taken by flanged faces of #4 (rear) 

· main bearing. Endplay-.003-.007". 
Crankshaft Front & Rear Oil Seals: See "Crankshaft 

and Main Bearings" in Chrysler Special Data. 
CAMSHAFT: 4 bearing. Non-adjustable chain drive. 

Bearing Diameters-#1, 2"; #2, 1 31/32"; #3, 
115/16"; #4, 11/4". 
Bearings-Removable, steel-backed, babbitt-lined 
bushings (.except #4-machined in crankcase). 
Clearance-.001- .003". 

Camshaft Removal: See "Camshaft & Bearings" in 
Chrysler Special Data. 

End Thrust: Taken by thrust plate behind camshaft 
sprocket hub. Endplay-.002-.006". 

Timing Chain: Width 1". Pitch .500" (½"). Length 24" 
or 48 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: Head Diameter Stem Diameter Length 
Intake ................ 1 17 /32" ............. 340-.341" ........ 4 25/32" 
Exhaust ............ 1 13/32" ............. 340-.341" ........ 4 25/32" 

Seat Angle Lift Stem Clearance 
Intake ............ 45° ...................... 3/8" ................... 001-.003" 
Exhaust ......... .45° ...................... 3/8" ................... 002-.004" 
Exhaust Valve Seat Insert Servicing-See "Valve 
System" in Chrysler Special Data. 

Valve Guides: Remove from above. Press new guides 
in with stepped end down and upper end 7 /8" below 
top of block, ream guides to inside diameter of .342-
. 343" (Intake), .344-.345" (Exhaust). 

Valve Springs: Install with close-coil end to top. 
Free Length 2". Spring Pressure Spring Length 
Valve Closed ..................... .40-45 lbs ........................... 1¾" 
Valve Open .................... 107-115 lbs ........................... 1%" 

Valve Lifters: Mushroom type (remove from below 
with camshaft out of engine). Stem diameter%". 
Service by reaming lifter holes (work from above 
piloting reamer in valve guide) and installing over
size lifters furnished .001", .008", .030" Oversize. 

VALVE TIMING 
Tappet Clearance: .008" Intake, .010" Exhaust, Hot. 

NOTE-Tappet screws self-locking type. 
Valve Timing: See Camshaft Setting above. 
Intake Valves-Open 12° BTDC. Close 44° ALDC . 
Exhaust Valves-Open 50° BLDC. Close 6° ATDC. 

Valve Timing Check-With .014" tappet clearance 
(Cold), #6 intake valve should open with# 6 piston 
5° to 17° or .011" to .0125" BTDC with 5th to 17th 
graduation before DC mark on impulse neutralized 
aligned with pointer on chain case cover. Reset tap
pet clearance to running clearance .008" Hot. 

LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, and timing 
chain. "Rotor" type oil pump. 
Crankcase Capacity-5 qts. (refill). 
Normal Oil Pressure--40-50 lbs. at 20 MPH. 
Oil Pressure Regulator-Under plug on left side of 
crankcase (below starter). Opens at 40-45 lbs. Ad-
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Mechanical 

justable by replacing spring (Std. spring Unpainted, 
Lighter spring-Red, Heavier spring-Green). 
CAUTION-Install replacement spring of same 
color as original spring. 

Oil Pump: "Rotor" type on right side of engine. 
Servicing-See "Oil Pump" in Chrysler Special Data. 

Oil Filter: On left side of engine above starter. 
Servicing-Replace filter at 8000 mile intervals. 

Oil Pressure Gauge: Auto-Lite No. 11678A (not elec.). 

COOLING 
Cooling System: Positive circulation with pump on 

front of engine, by-pass thermostat, and water dis
tribution tube in cylinder block behind pump. 
Capacity-15 quarts. 

Water Distribution Tube Servicing: See "Cooling Sys
tem" in Ch,·ysler Special Data. 

Radiator Core Removal: See "Radiator" in Chrysler 
Special Data. 

Water Pump: Packless type with grease fitting. 
See Water Pump Section for complete data. 
Removal-Drain cooling system, remove fan belt, 
disconnect hoses at pump, remove pump mounting 
studs, lift fan and pump off. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: In cylinder head water outlet. 
INSTALLATION NOTE-Install thermostat with 2 
ports facing front, and 2 ports facing rear. 
Setting-Starts to open 157-162°F. Fully open 183°F. 

Temperature Gauge: Auto-Lite No. 11680A. Not elect. 

CLUTCH 
Borg & Beck Model 9A7 or Auburn Model 9251-17. 
Single plate, dry disc types. 
BORG & BECK NOTE-Cover Assy. marked 924 
(Std.), 964 (Special Equipment). 
See Clutch Section for complete data. 
Facings (Borg & Beck)-Molded woven type. I.D. 6", 
O.D. 9¼". Thickness .125". 
Facings (Auburn)-Molded type. I.D. 61/s", O.D. 91/s. 
Thickness .125". 

Pedal Adjustment: Set pedal to just clear toeboard 
(stopscrew on lower end of pedal) and set for l" 
free travel (adjust nut on connector link at fork). 
NOTE-Do not disturb turnbuckle on pedal link. 
Clutch Over-Center Spring-See "Clutch Notes" in 
Chrysler Special Data for setting procedure. 

Removal: Remove Transmission (see Transmission 
Removal below), remove release fork pull-back 
spring and clutch housing underpan. Disconnect 
release fork from pivot, withdraw release bearing 
and sleeve from housing. Mark clutch and flywheel 
(to insure correct re-installation), remove all clutch 
cover mounting screws evenly, remove clutch cover 
assembly and driven member through opening at 
bottom of housing. 

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

DELUXE P 17, DELUXE & SPECIAL DELUXE P 18 • 1949 PLYMOUTH 749 

►HARD SHIFTING CORRECTION-See "Chrysler, De
Soto, Dodge & Plymouth Synchro-Mesh" in Transmis
sion Section for complete data. 

Transmission Control: Remote control type with 
gearshift lever mounted on steering column. 
See Transmission Section for complete data. 

Removal: Jack up front end of car. Disconnect front 
universal by taking out bolts in shaft flange (if 
transmission to be dismantledi loosen flange re
taining nut), and rear universa by removing bear
ing caps on rear axle yoke (wire bearing cups in 
place to prevent loss of bearing rollers). Disconnect 
speedometer cable, hand brake cable at brake band, 
gearshift control rod and selector rod at transmis
sion case. Remove transmission mounting screws in 
clutch housing, pull transmission straight back to 
free clutch shaft, then lower transmission and re
move from beneath car. 
NOTE-When installing transmission, use pilot 
studs iru;talled in upper mounting screw holes to 
maintain alignment and prevent springing clutch 
driven member. 

UNIVERSALS 
Detroit Universal Series 4200-Ball-and-Trunnion 
type (front & rear). 
See Universals Section for complete data. 

REAR AXLE 
Own Make. Semi-floating, hypoid gear type with 
Hotchkiss Drive. 
See Rear Axle Section for complete data. 
Ratio (P17)-3.73-l Std., 3.9-1 Optl. 
(P18)-3.9·-1 Std., 4.1-1 Optl. 
(Station Wagon)-4.1-1 Std. 
Backlash-.006-.010". Screw adjustment. 

Removal: Hoist rear end of car. Remove rear wheels. 
Disconnect brake hose at frame bracket, disconnect 
lower end of shock absorbers. Disconnect propeller 
shaft by removing capscrews from bearing cap's on 
rear axle yoke (wire bearing caps in place to pre
vent loss of bearing rollers). Support axle housing, 
remove rear spring "U" bolts, lower axle assembly 
and remove from beneath car. 
NOTE-Carrier assembly can be removed without 
disturbing axle housing by removing axle shafts 
and taking out carrier-to-housing mounting screws. 
Axle Shaft Removal-Remove wheel, hub, and drum 
assembly (use screw type hub puller-Tool C-675), 
block brake pedal, disconnect brake line at wheel 
cylinder, remove axle shaft key, install sleeve (Tool 
C-745) in oil seal, remove brake support (oil seal 
mounted in support), pull shaft and bearing (use 
C-499 puller). NOTE-Use Puller C-293-E to remove 
bearing from shaft, puller C-748 or C-358 to remove 
inner oil seal, drift C-201 to install seal. 

Axle Shaft Oil Seal: New leather type mounted on 
brake support (backing plate). 
Oil Seal Servicing-See "Rear Axle" in Chrysler 
Special Data. 

Wheel Bearing Adjustment: Shims between backing 
plate and axle housing. With wheel and hub re-

moved, check endplay with dial indicator. To ad
just, remove backing plate (see above), add or 
remove shims (furnished .010", .0125", .015", .030" 
thick) equally at both wheels. Endplay-.003-.008". 

SHOCK ABSORBERS 
Hydraulic, direct acting, non-adjustable. 

FRONT SUSPENSION 
Front Suspension: Independent, linked parallelogram 

type with coil springs and direct acting shock 
absorbers. 
See Front Suspension Section for complete data. 
Kingpin Inclination-4¾ 0 to 6° crosswise. 
Camber-Pas. ¼ 0

• Limits 0° to Pos. 3/4° (¼-½ 0 

higher on left). 
Caster-0° preferred. Limits Neg. l° to Pos. 1°. No 
adjustment. 
Toe In-0" (0-1/16"). Adjust by turning both tie 
rods equally. 
Steering Geometry-Inner wheel 22½ 0

• Outer 20°. 

STEERING GEAR 
Own Make. Worm-and-roller type with "push-pull" 
adjustments. Same as Gemmer design Model 305. 
NOTE-See Gemmer Model 305 article for data. 
See Steering Gear Section for complete data. 

BRAKES 
Service: Chrysler "Safe-guard" Lockheed Hydraulic 

type as follows: 
Front Wheels-Two-cylinder type (front shoe an
chored at bottom and actuated by upper cylinder, 
rear shoe anchored at top and actuated by lower 
cylinder). 
Rear Wheels-Double anchor type with a single 
double-acting wheel cylinder. 
See Brake Section for complete data. 

►Brake Squeek Correction-See "Chrysler Brakes" i1I 
Brake Section. 
Wheel Cylinders-Single acting type (front), double 
acting type with straight (11/s") bore (rear). 
Drums-Centrifuse type. Diameter 10". 
Lining-Molded asbestos. Width 2", Thickness 
13/64", Length per wheel 21" (Front Wheels), 18½" 
(Rear Wheels). 
Clearance-.006" at each end of all brake shoes. 

Hand Brake: Independent type. Hand lever actuates 
band on drum at rear of transmission. 
Drum Diameter-6". Cast-iron. 
Lining-Width 2", Thickness 5/32",Length 16 11/16". 
Clearance-.015·-.020" around band. 
Adjustment-See Chrysler Special Data. 

MISC. MECHANICAL 
CONVERTIBLE TOP CONTROL: Hydro-Lectric type. 

See Miscellaneous Section for complete data. 
Windshield Wipers: (Exe. Conv't & Sta. Wgn.)

Vacuum controlled Link-and-Crank Arm type; 
(Convt. & Sta. Wgn.)-Vacuum Link-and-Chain 
type. 
See Miscellaneous Section for complete data. 

suaow os6t 'Ifl3M8.IJJ q~no.nn, pa.1ollLn! p'8al n<>::> ·uomsod 
.,uo,, oi sa.mia.1 !Ifl3::Jil'8moint: !a~ ·iq~J.I a{fl 01, ![[llJ 
pya-q !al{ uaq& sait:.1ado .1a;.reis 'q:Y.JJMS .1ai.re'ls-uon 
-JU2J UOJl'8U{qwoo "l{:>onaqanw :aa.LI.M.S NOLLIN9I 

1'1NDIS 
N01103li10 

M0113A 

DNl>lli'td 

Cl 
111~38 
M01 

• ,,~o·-sto- ~IUIJ'I -,,ozo·-c1119 .1alf11.>.1s 
'aAoq,i mO.IJ paM.aµ 8SJMlf:lOI::)-U0Jl'8lOH 

·o,op .w/ uoiiaas 1uawd]nb3. fD;J].IPa13. aas ·aciai .. at'8ld 
.I8lf'88.IS: P3lOAJd,, Ma_N-QlON .toinqJ.t'JSfU ... LVI,,◄ 

m1ot-.LVI·························· .. •••••••••••••••••• JX'8.I, EZd Zil ZZd 
HEOOt-.LVI"·······-··································· JX'8.L OZd Zi/ 6Id 
VZIOt-.LVI···········--··············-·······c'8P'8U-eQ) tEd Zi/ ZZd 

not-,LVI······ ........................................ (UV) EZd Zil ZZd 
vtOOt-.Lvr····· .. ·····--s.1-eo at'8'I ('BP'8U'8Q) OZd Zil 6Id 
1-zon-c1VI···-···········s.1-eo .t.1.1-ea ('8p'8u'8o) oi:d Zil 6Id 

&OOt-.LVI·················--·······s.1'8Q al'8'1 (UV) 01:d Zil 6Id 

MS 'BlHDli 
XOB 3/\0lD 

lHDll >10070 
'9 >10010 

·Ms 
li3lSOli.:130 

"MS li3llf3H 
li3lHDll 

lilfDIO 
NOllnB 

NliOH 

"MS llfNDIS 
N01l03lil0 

liOllfOIONI 
lllNDIS 

NOll03lilO 

lHDll 
.lilSNI 

(llNn HSIIO) 
3DMD SIID 

lHDl7 
lilSNI 
lHDl7 

liOl't:JIONI 
v.11138 
lHDl7 
'lilSNI 

lHDll 
.lilSNI 

·Ms lH917 
.lilSNI 

lHDll 
.lilSNI 

MS 
lHDl70lf3H 

lHDll 
MSNOlllNDI 

N331::1!> 9 )13ti'78 
NMOM8 9 >131178 

·Ms dlf:) SIID •~v,a di/:) SIID SJ9 I• 

711N91S N01l03li10 
'9 lHDll dOlS 

"' "' 0 

lHDll 
1111! 

(03dV.1) 

(03Sn lON 
s~,o N3HM) 
lHDll dOlS 

(l1Nn 
>IN\ll) 

3DnllD 
SIID 

1-v&o1t-c1VI"S.I'8Q Al.l'8:ll ('dJnba ·ds) 6Id ('PlS) 01:d 
1-HLOZt-sor························-·····s.1-eo A{.1'8:ll (·pis) 6Id 

·UO]Pi1S 1uawd]nb3. zo;,pi;,az3. U! .. s.10111qp1 
•S!U dJ>'I a1n-0111v,, aas : (s.101nq!.11S!U .. JVI,, /4po3.) 
NOIJ,':J:FJ.HHO':J .1U.O ~/\llddOd dV':J HOJJlHIH.LSW◄ 

:sMOUOJ S'8 10.IlUOQ lf.I'8dS WUU:l'BA trH.M. 
aciai aau-eAp-e an'8woinv ·ain-01nv :1:10.1.11maJ.s1a 

·p-e.reJo.1a1m 81:' -gg·-£n:nid'B:) 
·oLZ6£--0I 'ON l.I'8d a'J!'I-O'JRV :11:iJ:S.N:il<INO::> 

·paddois s '2UJIPI sa.1adw'8 o/11:-iua.1.tn::> uonr11111 
·.1Q'.lnq1.1isw aAoq'8 paiunow: ·(11p11 

-U'B:)) 608t-91 '(·s·n> IOOt-u::> 'ON 3'J!'l-0'JRV :noo 

NOlllNOI 
•:1U]WU, ;,ap1,1 aas-lf:>3q:) .:fupu!.J. 0AfBA 

.'lOH ''lSU'8qX:ll 110t0· 'al{t:lUI ,,0IQ. (rn6I) ·'lsn-eqx:11 ,,om· 
'alJ:'8lUI ,,Boo· (OS6I) ::1m.N:VHV3'1::> .L:ilddV.L :ilA'IVA 
·uon 'B.Iado iaa.I.IO:l .IOJ pnis dO':j,S .IaAO PU3 00.IJ lfOOq Ql 
pa.IInba.1 (oS&&) U.IIll UUJ auo ·xo.1dd'8 os noa ll'B'lS'UI 
aciai noa :lJl'8lSOUUat.I.I, :'IOaLN:O::> .LVm U'IO.!IINVW 

·sqr s-t :a.tnSS3.td dwnd 1a11,i1 
·pasora .&:nq2n SJ aAfl3A a}!oqa 

'l'8ql os .taAaI a.A{"BA 8}!0-qa .1o+a.1nq.rna 2u1isnfp-e pu'8 
(U'8qs uomsod oi) a2U'8IJ 2ununom as'8q UJ 'lOIS 
pu-a Ut:qs .1aAa1 a}!oqo orrew:oint: ui aroq q2no.rq 1 
UJd a2n'82 '8 2UJ'.µaSUJ ,{q paisnfpv :.:iumas g)loqo 
;iawums ('UJW) .1auur '.Ia'lUJ.M. (·x'8W) aroH .Ia'lno 
2uJnas {'81U.IO.N 8{0H .1aiuao-dwnd .:ftq'J'B.I3J3:>:>V 

·1Moq JO a.5pa dO'l MO{aq u'v9/1:i: 11'v9/S 
(W'8as pa.1apros -:JOU) it:o!J atn Jo do.r.-1aAa'1 inol.!I 

·w:,rn: OOS-O!l'v-P33dS a1pI 
·am'lXJID .1aqaJ.1 

.IOJ ino A\8.I:18 Ult\!, ·uado sumi %t-¾-llUJ'J'J3S 0JPI 
:NOLL3:'ID1HHVO 

·Hcmr O&-OI uaaMiaq amo.1qi uado apJM ll'lIM-2UJ'l'8 
-.1a1aaa'8 uaqM 2UJd 'lq2ns .101-'l8S-JO'J:>3J3S auniao 

'':j,uawisnfp'8 (.1oi 
-:>a1as au'8'lao) fl3nut:m 'las ua-q'l '.raAoa as'8a UJ"!lqa uo 
.Ia+UJOd 'lt: lf.I"!lm oa qiJ& 2UJUIIl ias ·iUJod s1qi .1aut: 
PUl3 a.101-aq suon1mpt:.12 o 1-!lt tI'lIM uomsod .1awaa 
p"llap doi l'8 .. oa,, palf.1t:m .t.aund u-e.ir-lf.1nw 1IUJW!.L 

•:Ju1wu; uomufiI aa~.tDp3:>0,ld 1IUJUIT.L 
• (OCLL) .Ia'luao pt:aa do.r, W : 9NIWLL NOI.LIN9I 

·p-e.1t:Jow1m gg·-gz·--'i!a'Bd'B:) .1asuapuon 
·uomu:J1 aa~:)U'BAPV WDD:>'BA 211 :>Jl'BWO'JDV 

·szo OZ-LI-UO!S113,L .:iuµds uuv .13)1'83.IH 
·paso10 e8E Ol .o/tt&-.}1.:fuv W'B:) 

·,,zzo--sto· ~Turri ·,,0i:o--c1119 .1alJ:'8a.1a :uomarn.1.s1a 
·wm f,I • (Ig.) 

8HV • (OS6I) s-av ada.r, .IO'lSJsa-a a+I'I-O'lnv-s11n1d 
• (I!l6I) 118Eo· 

·co!l6Il "too· snuJm .10 snrd 11SE0· :s.ivo 91l'Id JIHVdS 
·mt:.12-e1p aas ·v-z-9-g-g-1 :mmuo 9NI11L!I 

.HdW 9 t'8 2uJIPI ,,tz-8I Ap'8a+s :omavaa Wilil::>VA 

'W:d'a OSI JO paads 
2tlp{U'8l:l l'8 ·sqy 09I-O&I :mmSS:ilSd NOISS:ilHdl\10::> 

dn·:1Nnl 
'lfao1q .rapun!a JO apJs 

'lUO.IJ. ua1 uo ssoq tIO padUI'8lS : H:ilHW!l.N :.ilNI9.N:il 
too'rns'sz······wo'zrn'9z······100'Ern'si:······ o.1pu'Ba'l uns 
too'!lEt'oz······100'1:Et'zi:······100'zvo'vi:····· .. ••••• amAsu'BA:il 
100'1:n'gz······wo'ofio'9z······wo'no'Bz···-··· sa1a11uv so'I 
IOO'!lE9'z1······100'09f,'gy······100'9gy'g1·················· 'J!OJ'Jaa 
JIOO.tqU'BJf) 31lp!.IqUI'B:) p.tO:>UO:) 

&Zd &Zd ZZd :s.taqmn.N: Ul61 
rno'ng'gz····--100'gofi'9z······wg'&o!l'B&······ o.1pu11a'I u'Bs 
rno' L9E'oz····--rno' L6o'zz·· .. ··wo'zto'ti:············ amAsu'BA:il 
IO!l' L60' gg······yog'oE0'9Z"··"toO'f,00'8Z········ S3J3.:iUV SO'} 
IOS'f,8E'z1······10g'6S&'gy······100'tf,0'8I·················· 'JJ0.1iaa 
3XDJ3U ·aads 3XDJ3U axn1aa 

OZd OZd 6Id :s.taqwn.N: O!l61 
''lSOd .rnmd 

a.5UJ-q .10op 'lUO.IJ ua1 uo padmt:'lS :ummrll.N 'IVImlS 

NOllV:>l:lllN:101 ,:1aow 

( ) 
(os61) ozd 3Xn73a 7VI03dS ig 3Xn73a '61 d 3xn,3a 

I S6 I (Zd )100~8NVllO 1H 3earna~vo 'ZZd a~OONOO OSL 



752 PLYMOUTH 1950-51 DELUXE P19, DELUXE & SPECIAL DELUXE P20 (1950) 
CONCORD P22, CAMBRIDGE & CRANBROOK P23 (1951) 

CONTINUED FROM PRECEDING PAGE 

Pump): See Tune-Up data. 
Metering Jet--See Carter (B&B) Jet Table in Carbu
retor Section for complete data. 

Fast Idle: Tl..:rottle opened to fast idle position when 
choke valve closed. 

Automatic Choke: Sisson type Optl. 
Setting-Choke can be adjusted by inserting a 
gauge pin through hole in automatic choke lever 
shaft and slot in base mounting flange (to position 
shaft) and adjusting corburetor choke valve lever 
so that choke valve is tightly closed. 
See Carburetion Equipment Section for data. 

CARB. EQUIPMENT 
Air Cleaner: AC No. 1544640 Heavy duty oil-bath type. 

Filter Element AC No. 21. 
Fuel Pump: (Std.)-AC No. 1539421 Diaphragm type. 

(OptU-AC No. 19539418 fuel & vacuum type. 
Replacement Pump-AC No. 588 (for 1539421) No. 
9418 (for 1539418). 
Pressure-3-5 lbs. 
See Carburetion Equipment Section for data. 

Fuel Tank Filter: Ollite metal filter in tank. 
Servicing-If more than 2 pints water in tank, fuel 
will not pass filter. Remove filler cap and drain 
plug, draining tank. Disconnect fuel line at some 
point between pump and tank, blow out line and 
filter with air, increasing pressure as filter 1s 
cleaned. Flush tank with clean gasoline. 

Gasoline Gauge: Auto-Lite electric type. 
Dash Unit--Auto-Lite No. (1950) 12095A or 12310A. 
(1951) 12327A. 
Tank Unit--Auto-Lite No. 11538A. (Suburban) NG-
11816T. 
See Carburetion Equipment Section for data. 

BATTERY 
Willard HW-1-100-C or Auto-Lite Type lM-lO0D. 
6 volt, 15 plate, 100 ampere hour capacity (20 hour 
rate). 
Starting Capacity-120 amperes for 20 minutes. 
Zero Capacity-300 amperes for 3.2 minutes. Five 
second voltage 4.15 volts. 
Grounded Terminal-Positive ( +) to engine. 
Location-In left fender· shield under engine hood. 
Dimensions-Length 9 3/32". Width 7 1/8". Height 
8 5/8". 

STARTER 
U.S. Cars .......... Auto-Lite MCH-6101. Arm. MCH-2028 
Canada .......... Auto-Lite MAW-4041. Arm. MAW-2128 
Drive-Outboard Barrel Type Bendix No. A:-2991. 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-42-53 ozs. (new brushes). 

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

0 ft. lbs ....................... 4300 .............. 5.0 ................ 65 
6.0 " .................. Lock .............. 2.0 ................ 335 

Starting Switch: Auto-Lite No. (1950) SST-4001, 
(1951) SST-4006. Magnetic type mounted on left 
front fender shield and controlled by turning igni•
tion switch past "ON" position. 
See Electrical Equipment Section for complete data. 

GENERATOR 
Year Auto Lite No. 
1950 (Early) .............................................. GGW-6001B 
1950 (Late) ................................................ GGW-6001:K!© 
1950 (Canada) .. : ....................................... GDZ-4801A 
1951 .............................................................. GGW-6001Kl(D 
1950 (Early) City Police & Taxi... ......... GGU-6001A 
1950 • (Early) State Police ........................ GGJ-6001B 
1950 State Police ...................................... GEG-4823B 
1950 State Police ...................................... GGU-6001E 
1950-51 City Police & Taxi... ................... GGU-6001G© 
1950-51 City Police & Taxi... ................... GGJ-6001F1© 
1950-51 State Police .................................. GGU-600111!© 
1950-51 State Police .................................. GGJ-6001GI© 
(!)-Narrow Groove Pulley. 
Armatu:re-GGW-2006F (GGW type generators), 
GDZ-2006F (GDZ type generators), GGJ-2101F 
GGJ type generators), GGU-2006F (GGU type gen
erators). 
Two brush type current-voltage regulators. 
Maximum Charging Rate-See table below. 
Charging Rate Adjustment-None. See Regulator. 

Performance Data (GGW-6001B, K) 
Amperes Volts Cold-R.P.M.-Hot 

0 .......................... 6.4 ............ 870-970 ............ 950-1050 
45 .......................... 8.0 ............ 1925-2125 ............ 2350-2550 

Performance Data (GDZ-4801A) 
Amperes Volts Cold-R.P.M.-Hot 

0 .......................... 6.4 ............ 870-970 ............ 950-1050 
35 .......................... 8.0 ............ 1800-2000 ............ 2150-2350 

Performance Data (GEG-4823B) 
40 .......................... 8.0 ............ 1550 Max ........... ----

Performance Data (GGJ-6001B, F, G) 
0 .......................... 6.4............ 600-700 ............ 650-750 

50 .......................... 8.0 ............ 1400-1600 ............ 1550-1750 
Performance Data (GGU-6001A, E, G, H) 

0 .......................... 6.4 ............ 750-850 ............ 800-900 
45._ ....................... 8.0 ............ 1450-1650 ............ 1650-1850 

Performance Data (GGW-6001B) 
0 .......................... 6.4 ............ 870-970 ............ 950-1050 

4L ....................... 8.0 ............ 1800-2000 ............ 2150-2350 
Rotation-Counter-clockwise at commutator end. 
Brush Spring Tension-(GDZ, GGU, GGW) 35-53 
ozs. (new brushes); (GGJ) 30-37 ozs. (new brushes); 
(GEG) 64-68 ozs. (new brushes). 
Field Current--(GDZ, GGW) 1.6-1.8 amperes, 
(GEG) 1.6-1.78 amperes, (GGJ) 1.7·-1.9 amperes, 
(GGU) 1.7-1.8 amperes, all at 6.0 volts. 
Motoring Current--(GDZ) 4.2-4.6 amps., (GEG) 
4.7-5.2 amps., (GGJ) 4.3-4.8 amps., (GGU) 5.5-6.5 
amps., (GOW) 4.6-5.2 amps., all at 6.0 volts. 

Belt Adjustment: Loosen pivot and clamp bolts, pull 
out on generator until belt is snug .(40-50 lbs. ten
sion secured on scale attached to field frame) or 
¼" belt deflection between generator and pump). 

REGULATOR 
Auto-Lite Regulator No. for Auto-Lite Gen. No. 
VBA-4202A or ,(DVBA-4204A ........ GGJ-6001A, B, F, G 
VAV-6001A or 0)VAV-6002A ........ GGU-6001A, E, G, H 
VRP-6004A ................................................ GGW-6001B, K 
VBE-6001A .................................................... GGW-6001K 
VRP-4501C .................................................... GEG-4823B 
VRP-4503A ...................................................... GDZ-4801A 
1(D-For negative ground. 
See Electrical Equipment Section for complete data. 
NOTE-Regulator case cover is sealed. Serviced on 
exchange basis if seals not broken (to remove cover). 
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Carburetion-Electrical 

Cutout Relay 
Cuts In (VAV, VRP)-6.4-6.9 volts (set to 6.4-6.6 
volts). 
Cuts In (VBA, VBE)-6.3-6.8 volts (set to 6.4-6.6 
volts). 
Cuts Out (All)-4.1-4.8 volts (Approx. 4-6 amps. 
disch.). 
Air Gap (All)-.031-.034" with contacts open (check 
at hing.e end•of core). 

Voltage Regulator 
Setting (VAV, VBA, VBE)-7.1-7.4 volts at 70°F. 
(VRP)-7.2-7.5 volts at 70°F. See Electrical Equip
ment Section for settings at other temperatures. 
Checking (without breaking seals) & Adjustment-
See Electrical Equipment Section. 

Current Regulator 
► (Temperature Compensated Regulators) 

Nominal Setting 
VRP-4503A ........................................................................ 35 

• VRP-6004A, 4501C ............................................... , ............ 40 
VAV-6001A, 6002A, VBE-6001F .................................... 45 
VBA-4202A, 4204A .......................................................... 50 

►CAUTION-Nominal setting is approx. setting at 
70°F. room temperature after regulator has been 
run (will be higher started cold). See Electrical 
Equip. Section for settings at various temperatures. 
Checking (without breaking seals) & Adjustment-
See Electrical Equipment Section. 
Air Gap (All)-.048-.052" with contacts just opening. 

LIGHTING 
Headlamps~ Corcoran-Brown "Sealed Beam" type 

with new "Bull's-eye lens." 
See Electrical Equipment Section /or complete data. 
Beam Indicator-On speedometer dial. Lighted 
when upper beams "on." 

Direction Signal: See Electrical Equipment Section. 
Direction Signal Indicator-On speedometer dial. 
Flashes when direction signal operating. 

Switches 
Lighting-Plymouth No. (1950) 1300600, (1951) 
1370138. 
Beam Selector-Plymouth No. (1950) 1253460, (1951) 
1253003. 
Instrument--Plymouth No. (1950) 1244997, (1951) 
1370011. 

MISC. ELECTRICAL 
CIRCUIT BREAKER: 30 ampere. On back of instru

ment panel above headlight switch. 
FUSES: Clock-2 ampere. In clock lead connector. 

Radio-14 ampere. In fuse connector at radio. 
HORNS: Auto-Lite No. (1950) HW-4201 (Low Pitch), 

HW-4202 (High Pitch). (1951) HW-4107 (Low Pitch), 
HW-4108 (High Pitch). Dual horns operated by 
relay. 

Horn Relay: Auto-Lite HRL-4103 or 4104. Connected 
thru ignition switch, operates only with ignition on. 
Contact Close-1.5-3.0 volts (seal to core with 4 V). 
Contacts Open-.5 volt min. (open from seal). 
Contact Gap-.026". Air Gap-.016-.020" (armature 
air gap with contacts closed but not sealed), .015-
.018" (gap between armature leg and yoke with 
armature sealed to core). 
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Engine 

CONTINUED FROM PRECEDING PAGE 

ENGINE 
ENGINE SPECIFICATIONS: 6 cylinder, "L" hd. type. 

Bore-3¼". Stroke-43/s". 
Displacement--217.8 cu. ins. Rated H.P.-25.35. 
Developed Horsepower-97 at 3600 RPM. • 
Compression Ratio-7.0-1 Std. Cast Iron Head. 
Comp~ession & Vacuum Reading-See Tune-up data. 

ORIGINAL BORE & PISTONS.: See Chrysler Special 
Data. 

ORIGINAL BEARING SIZES: See Chrysler Special Data. 
TIGHTENING TORQUES: See Chrysler Special Data. 
CYLINDER HEAD: Tightening Torque & Cylinder 

Head Diagram--See Chrysler Special Data. 
PISTONS: Aluminum alloy, "U" slot,camground type. 

NOTE-Piston skirt is elliptical (.010-.012" smaller 
diameter across pin bosses than across thrust faces), 
and tapered . (.0005-.0015" smaller diameter at top 
of skirt than at bottom). 
Length-3 11/16". Weight--16.0 ozs. (stripped). 
Removal-Pistons and rods removed from above. 
Clearance-.028-.032" (Head & Ring Lands), .0002-
.0012" (Skirt-across thrust faces and ¾" up from 
bottom). See Fitting New Pistons. 

Fitting New Pistons: Measure piston size with micro
meter across thrust faces (right angles to pin 
bosses) ¾" up from bottom of skirt with piston at 
70°F. To fit pistons, with cylinder wall and piston 
dcy and clean and at 70•F., invert piston in cylinder 
bore. Piston should have slight drag but should pass 
slowly through bore of own weight. 

Replacement Pistons: .005", :020", .030", .040", .060'' OS. 
Installing Pistons: "U" slot away from valves. 
PISTON RINGS: Two compression (top ring chrome-

plated), two slotted oil control, coated rings per 
piston, all above pin. Oil ring grooves drilled for 
oil _drainage. 

Ring Width End Gap Side Clearance 
Compr. (#1) ........ 3/32".··-····007-.0l5" ........... Q025-.004" 
Compr. (#2) ........ 3/32" ......... 007-.015" ........... 002-.0035" 
Oil Contr. (#3,4) 5/32" ......... 007-.015" ........... 001-.0025" 
Installing Rings-#1 Compr. with step on inner 
edge up. #2 Compr. with step on inner edge up or 
if step on outer edge, install with step down. 

Replacement Rings: .005" .020" .030" .040" .050'' .060''OS. 
PISTON PIN: Diameter-55/64". Length-2¾". Pin 

floats in piston and rod, held by lock rings. 
Pin Fit in Piston-.0000-.0005". Thumb push fit with 
piston heated to 130°F. · 
Pin Fit in Rod Bushing-.0001-.0002". Tight thumb 
push fit at normal room temp. (70•F.). 

Replacement Pins: Std., .0006", .003", .008" Oversize. 
CONNECTING ROD: Length-7 15/16". Weight--

31.06 ozs: (with bolts, less bearings). 
►THICK-WALL BEARING CAUTION-Inspect "hol

lowed-out" section of crankshaft center counter
balance for stamped mark (M-1, M-2, R-1, R-2, etc.) 
indicating which main or connecting rod journal 
uses THICK-WALL BEARING. See "Original Bearing 
Sizes" in Chrysler Special Data. 
Crankpin Journal Diameter-2.0615-2.0625". See 
"Original Bearing Sizes" in Chrysler Special Data. 
Lower Bearing-Removable, precision type, steel
backed, thin babbitt-lined. No shims. 
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DELUXE P 19, DELUXE & SPECIAL DELUXE P20 ( 1950) 
CONCORD P22, CAMBRIDGE & CRANBROOK P23 (1951) 1950-51 PLYMOUTH 753 

Clearance-.0005-.0015". Sideplay-.006-.011". 
Bearing Adjustment: None (no shims). Replace bear

ings. Do not file rods or caps. 
Replacement Bearings: .001", .002", .003", .010", .012" 

Undersize. • 
Installing Rods: Wide portion of bearing to rear (#1, 

3, 5), to front (#2, 4, 6). Oil hole to camshaft. 
CRANKSHAFT: 4 bearings, 7 integral counterweights, 

with vibration dampener on front end. 
Journal Diameters-2.4995-2.5005". See "Original 
Bearing Sizes" in Chrysler Special Data. 
Bearings-Removable, precision type, steel-backed, 
thin babbitt-lined. No shims. 
Clearance-.0005-.0015". 

►THICK-WALL BEARING CAUTION-Inspect "hol
lowed-out" section of crankshaft center counter
balance for stamped mark (M-1, M-2, R-1, R·-2, etc.) 
indicating which main or connecting rod journal 
uses THICK-WALL BEARING. See "Original Bearing 
Sizes" in Chrysler Special Data. 

Bearing Adjustment: None (no shims). Replace bear
ings. Do not file bearing caps. 

Replacement Bearings: .001", .002", .003", .010", .012" 
Undersize. 

End Thrust: Taken by flanged faces of #4 (rear) 
main bearing. Endplay-.003-.007". 

CAMSHAFT: 4 bearing. Non-adjustable chain drive. 
Bearing Diameters-#!, 2"; #2, 1 31/32"; #3, 
1 15/16"; #4, 1 1/4". 
Bearings-Removable, steel-backed, babbitt-lined 
bushings (except #4-machined in crankcase). 
Clearance-.001-.003". 

End Thrust: Taken by thrust plate behind camshaft 
sprocket hub. Endplay-.002-.006". 

Timing Chain: Width 1". Pitch .500" (½"). Length 24" 
or 48 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: Head Diameter Stem Diameter Length 
Intake .............. 1 17/32" ........... _ .. 340-.341" ........ 4 25/32" 
Exhaust .......... 1 13/32" ............... 340-.341" ... - ... 4 25/32" 

Seat Angle Lift Stem Clearance 
Intake ....... - ..... 45 • ................. -.3 / 8" ..................... 001-.003" 
Exhaust .......... 45• .................... 3/8" ........... _ ........ 002·-.004" 

Valve Guides: Remove from above. Press new guides 
in with stepped end down and upper end 7 /8" below 
top of block, ream guides to inside diameter of .342-
. 343" (Intake), .344-.345" (Exhaust). 

Valve Springs: Install with close-coil end to top. 
Free Length 2". Spring Pressure Spring Length 
Valve Closed ................. - .. .40-45 lbs ........................... 1 ¾" 
Valve Open ........... , ..... -.107-115 lbs ........................... 13/s" 

Valve Lifters: Mushroom type (remove from below 
with camshaft out of engine). Stem diameter %". 
Service by reaming lifter holes (work from above 
piloting reamer in valve guide) and installing over
size lifters furnished· .001", .0Q8", .030" Oversize. 

VALVE TIMING 
Tappet Clearance: (1950) .008'' Intake, .010" Exhaust; 

(1951) .010" Intake, .010" Exhaust. Hot. 
NOTE-Tappet screws self-locking type. 

Valve Timing: See Camshaft Setting above. 
Intake Valves-Open 12° B'IDC. Close 44• ALDO. 
Exhaust Valves-Open 50• BLDC. Close 6° A'IDC. 
Valve Timing Cheek-With .014" tappet clearance 
(Cold), #6 intake valve should open with #6 piston 
5° to 17° or .011" to .0125" BlDC with 5th to 17th 
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graduation before DC mark on impulse neutralizer 
aligned with pointer on chain case cover. Reset tap
pet clearance to running clearance .008" Hot. 

LUBRICATION 
Engine Oiling System: Pressure to main and connect

ing rod bearings, camshaft bearings, and timing 
chain. "Rotor" type oil pump. 
Crankcase Capacity-5 qts. (refill). 
Normal Oil Pressure-30 to 50 lbs. above 30 MPH. 
Oil Pressure Regulator-Under plug on left side of 
crankcase (below starter). Opens at 45 to 55 lbs. Ad
justable by replacing spring (Std. spring Unpainted, 
Lighter spring-Red, Heavier spring-Green). 
CAUTION-Install replacement spring of same 
color as original spring. 

Oil Pump: "Rotor"- type on right side of engine. 
Oil Filter: On left side of engine above starter. 

Servicing-Replace filter at 8000 mile intervals. 
Oil Pressure Gauge: Auto-Lite No. (Early '50) 12096A, 

(Late '50) 12309A, (1951) 12324A. Not-electrical. 

COOLING 
Cooling System: Positive circulation with pump on 

front of engine, by-pass thermostat, and water dis
tribution tube in cylinder block behind pump. 
Capacity-(1950) 15 qts., (1951) 13 qts. 

Water Pump: Pa.ckless type with grease fitting. 
See Water Pump Section /or complete data. 
Removal-Drain cooling systeni, remove fan belt, 
disconnect hoses at pump, remove pump mounting 
studs, lift fan and pump off. 
Belt Adjustment-See Generator Belt Adjustment. 

Thermostat: In cylinder head water outlet. 
INSTALLATION NOTE-Install thermostat with 2 
ports facing front, and 2 ports facing rear. 
Setting-Starts to open 157-162•F. Fully open 183°F. 

Temperature Gauge: Auto-Lite No. (Early '50) 12094A, 
(Late '50) 12307A, (1951) 12326A. Not electrical. 

CLUTCH 
Borg & Beck Model 9A7 or Auburn Model 9251-17. 
Single plate, dry disc types. 
BORG & BECK NOTE-Cover Assy. marked 924 
(Std.), 964 (Special Equipment) . 
See Clutch Section /or complete data. 
Facings-Molded woven type. I.D. 6", O.D. 9¼", 
Thickness .114" on .125" optional. 
Facings (Auburn)-Molded type. I.D. 6¼", OD. 9¼", 
Thickness .125". 

Pedal Adjustment: Set pedal to just clear toeboard 
(stopscrew on lower end of pedal) and set for 1" 
free travel (adjust nut on connector link at fork). 
NOTE-Do not disturb turnbuckle on pedal link. 

Removal: Remove Transmission (see Transmission 
Removal below), remove release fork pull-back 
spring and clutch housing underpan. Disconnect 
release fork from pivot, withdraw release bearing 
and sleeve from housing. Mark clutch and flywheel 
(to insure correct re-installation), remove all clutch 
cover mounting screws evenly, remove clutch cover 
assembly and driven member through opening at 
bottom of housing. 
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