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0-2 INTRODUCTION

1965 SKYLARK GRAN SPORT MODELS

Body Style

2 Door Coupe - Thin Pillar

.+ . 2 Door Coupe - Hardtop
...... 2 Door Convertible

ENGINE AND TRANSMISSION IDENTIFICATION

ENGINE

The Gran Sport engine is identified by the engine
code number prefix ““LR*, is stamped on the
right front edge of the crankcase, and will appear
upside down when viewed from the front of the
car. The vehicle number is stamped on the op-
posite side of the crankcase from the code number
and appears right side up when viewed from the
front of the car.

TRANSMISSIONS

The Gran Sport Super Turbine 300 transmission
can be identified by the designation ‘*NK’’ stamped
on the low servo cover.

The 3-speed manual transmission is designed
specifically for the Gran Sport option and will not
be used on other models. Therefore, no specific
identification is required.

The 4-speed manual transmission is the same as
currently used on 1965 - 44000 models. Refer to
the 1965 Special Chassis Service Manual for
identification marking.

GENERAL SPECIFICATIONS

Tire Size - 7.75 x 14 - No oversize option.

All other specifications can be found in the 1965
Special Chassis Service Manual - Group 0.






1-2 MAINTENANCE

1965 BUICK SKYLARK GRAN SPORT
44427 - 44437 -44467

STEERIMG LIMKAGE (4)
-CL- 6,000 or & mos.

POWER STEER, RESERVOIR Check Oil Lavel
Haot =-PSF- 6,000

LOWER COMNTROL ARM SHAFTS (4] 6,000
—Cl— or & mos.

UPPER CONTROL ARM SHAFTS (4) & 000
=0 or & mos.

EMGINE—CHECK OIL LEVEL—EO—
PERIODICALLY

UPPER STEERING KMUCKLE BALL JOINTS (2)
—Cl— 6,000 or & mos.

STD. STEERING GEAR—MPG— Check Leval
24,000
FILLER CAFP—Wash ond Re-osl Elements
—EO— 4,000

BRAKE MASTER CYLINDER—Maintoin Level
1/8" Below Top of Reservoir Check Level
F— 6,0

00

POSITIVE TRACTION DIFFERENTIAL
Maintain ot Filler Opening ta 1/4°
Below. Flushing & Secsonal Changes
Mot Recommended

Special Lube - Buick Spec. Mo, 723*
Other Lubes Moy Couse Domaoge
-TL- 6,000

M}_‘—_{ RADIATOR—Maintain Coolant
at "Fill Cold” Arrow PERIODICALLY

LUBRICANTS
BL - Brake Lubricant, Self.
adjusting Par Spec. MP 6805
€L = Chossis Lubricant
{Long Effectiveness - Buick Spec. 742%)

AT = Auvlomatic Transmission Fluid,
Type A (AQ-ATF)- Suffin A

EQ = Engine Oil {Current Viscosty)

GM.AT4S M

HEF = Hydroulic Brake Fluid-Deleo
Supreme Mo, 11*

LUB = Lubriplate *

MPG = Multi-Purpore Gear Lubricant
[MIL-L-2105-8)

EPF = MuliPurposs Greose
EP Mo, | Grade

MO = SAF 70 Mult Furpowe Geoe Lube

e SAE 40 or 50 Enguss Ol
TL = Lube Pertarming To Buic

Specificotipny No. 723°
HTL = Byick Heot Trap Lube®
PSF = Power Steering Fluid
Fer GM Spec PFBS0I0 *

* FQUIVALENT ACCEPTABLE IF MEETING SPECIFICATIONS

LOWER STEERING KMUCKLE BALL JOINTS 1)
-
or & mos.

AIR COMDITIONER—
Chack Operation IN SPRING & FALL

Ol FILTER RECOMMEMDATION

Reploce ar Oil Changs Nearest 1o 6,000 iles

or & Mas. Whichever Occurs First

BATTERY - Add Colorless, Oderless, Drink.

ing Water os Required. Do not Over-Fill

PERIODICALLY

Monifold Volve Shall . Free Up

~HTL- 6,000

AR CLEAMER— Replace Poper Element
12,000

POSITIVE CRANKCASE VENTILATOR- Replace with

Correctly Calibrated Valve 12,000
AUTOMATIC TRAMSMISSION —Check &
Maintain Level-Hot—AT— 4,000

Cleen Pan, Rafill , and Adjust Low Band
24,000

FUEL FILTER ( V-8)
Replacement of Element Recommended
24,000

MANUAL TRANSMISSIOMN —Maintain at
Filler Opening—Flushing & Seosonal Chonges
Mot Recommended— MO — 6,000

BRAKE MECHAMISM - Apply at Star Whes!
Paint of Contact and Lightly te & Surfaces
on Which Shoe Rim Reshs

18,000

STAMDARD DIFFERENTIAL

REAR AXLE—Maointain at Filler Opening to W™
below—Fluthing & Seasonal Changes Mot Recom-
manded—MPG— 6,000
For Complete Refill Use Only Fociery Hypeid

Geor Lubsicant—Unless Axle in Service 1000
Miles or More. Then Use ~-MPG-

CAPACITIES
Coaling System

With Heoter—Qn, | 17.7
Without Heater—Qts. . | . 16,7
With A/C - Q. . 18,3
Crankcose
Refill—Qts, . 4-1(5%)
Dry Engine—Cihs, 5. (6%
“With Dry Oil Filter
Gon Tank—Gal. . 20
Reor Axle—Pis. 2.5

Transmission
Avtomatic— See Refill Pracedure

3 Speed Manual -Prs. 3-n2

4 - Speed Manual Prs, , . 2-1/2
Manyal Stesring Gear—Oz, n
Power Steering

Hydraulic System—Ph, 2

Figure 1-1—1965 Skylark Gran Sport Lubrication Chart




SPECIFICATIONS 2.1

GROUP 2
ENGINE

SECTIONS IN GROUP 2

Section Subject Page Section Subject Page
2-A  Engine Specifications . . . ... ... 2-1 2-E  Replacement of Crankshaft and
2-B Engine Description . ... ... .. 2-5 Connecting Rod Bearings,
2-C  Engine Tune - Care and Pistons and Rings . . . . .. ... 2-28
Trouble Diagnosis . . . . . .. .. 2-13 2-F  Cooling and Qiling Systems
2-D  Cylinder Head and Valve Bervice ... sovwomeaii e e .. 3-33
Mechanism Serviee . ... ... . 2-19 2-G Engine Mounting Adjustment . . . . . 2-38

SECTION 2-A
ENGINE SPECIFICATIONS

CONTENTS OF SECTION 2-A

Paragraph Subject Page Paragraph Subject Page
2-1 Engine Bolt Torqgue Specifications. . 2-1 2-3 Engine Dimensions, Fits and
2-2 Engine General Specifications . . .. 2-2 Adjustments. . . « « o v 2. s 0o 2-3

2-1 ENGINE BOLT TORQUE to tighten the parts listed. This lightly lubricated threads only.
SPECIFICATIONS will insure that the proper torque Dry or dirty threads produce
is obtained without straining or increased friction which pre-
distorting the parts. The speci- vents accurate measurement of
Use a reliable torgque wrench fications are for clean and torque.

Torque Specifications tor the Gran Sport 400 Cubic Inch Engine

Torque

Part Lecatlien H_!-_-bj.-

Main Bearing Caps to Cylinder Block . . . . . & . v ¢ 0 i 0 o v o v o v e v v v v s v deeeew i wenecs 98=180
Cylinder Head to Cylinder Block Bolta . . . . . . . . 0 i i i i et it e e e et m e e b e e e m e a e e 65-80
Harmonic Balancer to Crankshaft . . . . . . .. .. B A @ e T B e e R R W AR o 200 Min.
Fan Driving Pulley to Harmonic Balancer . . . . . o v o v s o v o s 0 s 0 s 0 s 6 = ¢ s ¢ s = s SUPSE-E SR e 18=25
Flywheel to Crankshaft (Auto. & Synchro.) . « v o ¢ v ¢ o 46 o o 0 s 0 o s s 05 o6 v 0w o s 50 s e u vs o s+ o S0=65
Comnecting Rod . . & . 0 4 o o 0 0 it i s et e e e e e e e e s e s s e e e s a e e aa e e 40-50
Ofl: Pan’ to-Cylinder Blogk: .75 25 oin S0l &0 §0ai 30 0 @8 5 § 8 s amd s Sae e b e e . 9-13
- Fan Pvlin BlIg 5 o0 cway h B DSEr ot DOpaiiie W PSS e s e Ui e ey B 25-35
Oil Pump Cover = Bod¥ . & 2 v w0 o 1 ¢ 0 s a0 son s 0 5 0 o 58 s 8.5 5 & 4.4 4 o ol T RS R W S 6-12
Oll Screen Houalng & Pipe to Block . & v ¢ v v wd o v ois s o o v o s afos w4 s 56w n w ois aw e n n 6-9
Oil- Pumpoto: Bloek:-w00 Lo W8aiee i dhanedsh sl GRS i BRI RS e e et e e e g )
O 'Gallery PINE . v smi somamure w5 siwmieo ko S &iioe SR SRR R R e G e S e . 25-35
0il Filter to Block . . ... R AL e e et e R R S AR e A e i g L o e 30-40
Timing Chain (& Water Pump Cover) to Block . . .« & v s s 4 ¢ o 2 5 8 5 8 5 6 5 «+ 8 8 5 5 5 = 8 % = # 85 5 &8 = 17-23
Water Pump Cover to Timing Chain Cover. . . . . . . . .. F e R B sEhy UnRRREg B G=5
Fup: Driven - POISY o sov siioamsp sor Seoiavems s eoprsieis s &g SV AN e SEE Ao a e e & 17-23
Water Outlet to Manifold. . v ov o 0 wms o v b ctim o s 000 &t eie s 20 s e e s e e e mLe e 17-23
Intake Manifold to Cylinder Head . . . . - 4 o ¢ o 4 0 s 6 o o 0 s 4 s v s v 0 4 6 s 5 8 5 o 5 5 8 8 o 33 s s+« 20=30
Exhaust Manifold to Cylinder Heads . . . . . . . . v v o v v v v v v s v 0 v SEEATES e e LR RRR . v e s 10-15
Carharetor to: InEake MANITOId vy e soscmiaie mms  wuviesfom ey s e R e TS e D W e 10-15
Ay Cleaner - Bl . o rop 5o bir med nomon mod Boih sf e 8 mt momE R e mm b a8 e ke s 17-23 1b. in.

Air Cleaner Wing Nut . . . o « v ¢ o0 w0 o v b SRR S SR e W e e et wie e e e o0 LT=230 Thiciins



2-2  SPECIFICATIONS

Torque Specifications for the Gran Sport 400 Cubic Inch Engine (Cont'd.)

Torque
Part Location

Fusl Pamp o-Oriihder Blaol 5 Cy i O DERS OF JUSEe B s el si e 9 peais § 25-35
Mor Moupt bo BlotK o . 05 5 aratiie B P saea b ieataibe 3s eenoee e arh o aataod b eanaaes o apedl
Push Rod Cover to Cylinder Block . . . . . . v o v v v v v o W A RS § 6 BT SR BT ¥ 3-5
Fuel Pump Eccentric & Timing Chain Sprocket to Camshaft . . . . . . .. . ... ... .o, 40-55
Rocker Arm Covers to Cylinder Head . . . . . v o v v v v v o v v v v 0w PR e Al 3-5
Rocker Arm Bracket to Cylinder Head. « « v o v v s v e s sid voaes va ia i we o s 6000 as BB=38
Delcotron Bracket to Cylindr-:r HEAA vvos om wmosnmos pod snm wrw wimns S wrEES SR s dne EomsEce s 65-30
Delcotron Bracket to dce. ER VR v REE BN e e B D s o B T i [
Deleotron Pivot BoHMPe . s el W oah ae we e e e e a a e w e waa P r s s e e e e s s e s 30-40
Starting Motor to Cﬂihder Bluck ................................. R R 40-565
Distributor Clamp to Cylinder Block . . . . v v o v v o v v v s v v e v s s 0 s 0 8 v 0 s 0 s a0 s o s s 80080 10-15
Spark Plugs . . F Cia pE e e e WS e et I I S i Sl R T e U= £ B
lgmtwnColltc-lntakeMamfc-ld............,..........*...‘... ............. 9-13
Water Manifold to Cylinder Head . . . . . o v @ ¢ v o v v v o v s 0 s 0 0 0 K T W T A T 25-35
Flywheel Housing to Cylinder Block . . . & v & o v v o v v s m 0 s 0 5 s s ¢ 0 5 8 = 0 & 1 2 5 2 s « s = s = s s » = 45-60
Automatic Transmission Case to Block . . . . v v c o 0 vt bt i w0 h e v o amte an aw E T .. . 45-80
2-2 ENGINE GENERAL SPECIFICATIONS
General Description & Specifications
General
Type ~ No. of CYUHDABTE 0w s somwymominiie s 5 S0aess v soe e s e sy sermie G SLewies fo g0 R V-8
Valve Arrengement . . ¢ o v s 4 4 60 b 6 b d s s a4 4 om 48 m ke e s oa AL BE D In Head
Bore:and Btroke: .. oucid s G Getanee Y PR A alE S e el SR el s daiiinn o 451896 x 3.640
Pleton DISpIRCeTEn oo wns sommmoesrs og SEnmiens D sieteisT e anE e his W RO 400 Cu. In.
Compreasion Ratio - Standard. . . . . . . . . .. e e e e e e e e e e e e e e e e e e e ke e e e o 10.25:1
CompressicnRatm-Expoﬂ,.,..,._..*.,+,....‘.+ ,,,,,,, PR O DRGSR R e 8.75:1
Taxable Horsepower . . . . i T e S e SERENETATSEI Sb IhNeEN TR aNeES BR LR 56.11
Max. Brake Horsepower @ RPM ........................................ 325 @ 4400
Engine Toroue @ BPM o 0 o o s b v s o s % 06 0008 8 8 64 moand a e iie a a-a s R i I L 445 @ 2800
Octane: Bequirements: oot i i o i SRANEE o8 EE0E e D seadE Ea s 99 Research, 90 Motor
PITIOE OPABE + i svn scmens woin aow oo s med men 0w i s S 0 dox 50w e ve imwoises  boasi=a-a-5-f-3
Crankshaft Bearings = No. & TYPE . . « + «« 4 « v s & v = s s s s s s s v+ s v+ 8 s as s+ +2s 4. b Steel-Backed
Material EE A Wi e e 3 A el annipean PPUTREER BN O ANVEE B #1 - #4 M-400

#5 Durex 100A
Bearing Taking End Thrust . . . « v « o o va se v @ 0n o0 saw s o0 s a s s woweie mEe s A wewmmns: 0
Connecting Rod Bearing TyDPe . . o v v v v v v v s s 4 0 s s Wa i i dem we m e aw b s s s Bteel Backed
Material . .. .. ... RO T R e Pt i R e O S M-400
Piston Material . i 4w G wTEE Eon TR e R v ey s o CREE: Aluminiin - Alloy
Compression ngs - Maier:al .............................. o EnE e Lubrited Cast Iron
Oil Rings = TYDE . & o i s 5 s 58 s% 4 5 & 64 6 2 & 8.8 & 5 63 il R SRR R v Hump Type Expander
Materifl o c i o i s awoe i a e b e a R R R R R R B a e R L e R EWRE e BE e Ek s Steel
Location of All Rings . . . . . . . - SRR R EEETEROR EL S B GRS EO SR Above Pin
Camshaft . . . ¢ - 2 v 0 v s wws 50 552 MmO B AR R R N ST W SRR Cast Alloy Iron
CamBhaft DEIVE . o0 v cv o als aiw v w a0 5l & s & a0 sl alw @ wle w e e d B ke e e a Chain
Clmtt- BoRrdmpl: - (00 e B S EEE i ERan 0 PRNGESEE BN eniEER WY RNl SEteaa i
Valve Lifter — TYPE .+ iw v wivis as powmws o & aie ale as e R SR B RS e e e Hydraulic
Valve Spring - Type . . . . . . ... v v . e e e e e e ae e e e e e e e e Inner & Cuter Helical
Lubrication System
O1l Supplied to Bearing Burfaces . .. w o i ali o i amils wi im e w i b0 Ede e e e d da s om s e s Pressure
(il Bupplied to Crankshaft & Camshaft . . . . . @ ¢ . ¢ 4 v 4 4 4 v 4 0 s 0 s 4 s s Fa s a8 552425+ 1+ Pressure
Ol Supplied: to Connecting Bod8 . o vooev e s aim oon wim s oo 80w ieE 50 B e e e WO 6, e e Pressure
0Oil Supplied to Pistons & Pins . . . .. - . Splash
Of] Supplied to. Cylinder WAILIE . .0 v i s ss v 5w o w o wid gis sm wws wbe &inia e s i e e e Splash & Nozzle
0il Supplied to Valve Lifters, Rocker Arms, and Valves . .. ... Fas s e w s a ow s s ae s w e ws s Presgure
Normal Oil Pressure. . . « .« « « + s o o o« 4 o » o A e WEN aEORLE Wi BRSSO e e o (R R )
0il Remervolr CaEpacity. . o o 076 0 o WG v Pe w80 sia R d e b Sha el @ a0a pee e wlale G0E & . 4
DiryEngleie:- =050 &0 SRrZan Il S DRI WY ol N UG B SENElS TH seadiEh B ns 5

Dl PHIBE . wvsesiss 90 wtmormialie £ Guviimm s 30 ol ooy eofiaowwinis Soan et s auied e 4 Full Flow



SPECIFICATIONS 2-3

General Description & Specificatiens (Cont'd.)

Cooling System
Water Temperature Comtrol . o .+« v« v & v 5 s 0 0 2 0 0 s 6 5 5 2 5 5+

Thermostat Opens At . . . .. .. T B L 11 P
Cooling System Capacity
Less Heater . . ... ...+ 0o cuaoos
With Heater . ... ... ... S AN W mOEEE R iy
Wilh- A0 S Pnbain an SNEEER B SRR BN e fw oW b

Fan Diameter, No. of Bladee

SIBDABTA = o cononominomsn GCETRIE Y S EDmial e om MURTACRE MG EOWRCE

Adr Condifioning . . . o 4 v v v v v b s e e s e s s e e e e s e e e
Fan Drive

P 1 v s e e ar s« Ihermostat

; e - S 180
e A SR & e e e s 16.T Qts.
................... 18.3 Qts.

Standard ... .. GUE E e SRR G B RS R R R S Water Pump Shaft
Alr ConMioNINg o ¢ a v o w wiw v @ 0 wim W e 8 8 s o e e e e s sm ww Thermostatic Controlled Clutch
2-3 ENGINE DIMENSIONS, FITS AND ADJUSTMENTS

Crankshaft Journal Diametar . . . o v & ¢ 5 4 s 5 = 5 ¢ & 8 5 s 5+ = 5 8 s s = « s 2 v = = See Chart at End of this Par.
Crankshaft Journal to Bearing Clearance ................................. 000 - .0019
Crankshaft End Play at Thrust Bearing . .. .. M MyECEmLe w0 $0 N T T . 004 - 008
Crankshaft Journal DHAMBLET . ¢ o & v ¢ v 4 4 o s o o 0 o 08 o 4 s 4 5 % s 8 = 8 o 8 s 0 o4 04 0 855 2.2495
Crankpin Journal to Bearing CLEATANCE . . . . . 4 & v v v 4 s b s v o v s 8 v s b n s s s n e e . 0002 - .0023
Connecting Rod End Play on Crankpin B WA MR e R A W R B 005 - 012
Connecting Rod Bearing Length . . . . . . & . 0 0 v 0 0t 0t e ot ot s s s m s s s s s s am e m e e e s .820
Cylinder Pores - Standard SIze . . . c. oo wie im e s s s e siwa ma e sk e swe e e s e $.18TS
Plebon: PIo - DIAMGEET w0 armiy s0erere s ot shie o5 wgs e G RS R M e T R 9984 - 9997
Platon Pin Lengthk . o o o 2 wococos 5 a6 s0 & 8 5 86 &0 6 8 & & & & 88 & & &8 & a4 % - ]
Pistcn Pin Fit (In Connecting Bodl . « o + o o 5 o ¢ 5 s 6 8 5 5 # 0 8 8 8 5 1 6 8.8 8 8 % 5 8 8 8 80 5 0 8 8 8 u's Press
Piston Ring Gap - Compression Ring in Bore . . . . . . . . v v v v o v vt v v v w s Tt R i e 015 - 025
Piston Ring Gap - Oil Ring in Bore. . . . . . . . MR R T e e S 0156 - .035
Camshaft Bearing Journal Dia.

WL SR SR SRR S S SRR SRS SRR SRR AT S s LT 6
¥ s b AR AR R RA T e ST AR swea wees i e dugo o LATEE
BB e s B W R RS R LR TRNARE | R e E SN RSO TRl S e e R 1.725 - 1.726
B O UL SR 4 e e DA O e PO L0 R Pl P < 1.695 - 1.696
¥R RanianaEr DWGIEEIDE SSEREEE SEPERTEEN BYeENEs iR v v e s a ke s s s s e aaas 1866 = 1,888
Valve Lifter DHAMELET . = o & v & 5 v 5 & 5 8 & 5 5 8 & & 8 &8 8 5 & = 8 & & & & & & & % Foa o E R ow R E s aw a . 8425
Valve Lifter Clearance in Crankease . . . . « « ¢ = ¢ 5 & s+ 5 5 5 5 8 8 8 58 85 8 s 8+ ¢35 8583+ x: 0016 - .0030
Bocker Arm RO L0 el SR W e e e R e R e L e m Al e S R e A 1.6:1
Rocker Arm Clearance on Shaft. . . 2 v & v s 5 & 5 5 s 5 2 0 = 4+ 2 2 2 5 s 5 0 s 282222+ 220+23a. 0027 - 0042
Valve Head Diameter - Inlet . .. .. Boa RN e RO R RO WO e R W R W 1.875
Valve Seat Angle - Inlet . ., . . s - wrim 8 e B ik Sl b kR A e 45°
Valve Btem: Digmeder. w-Inlet: o el 58 Saien o GBRN & 0 EN W SR B ERTERR 373T - .37ZB
Valve Head Diameter - Exhaust . . . . . . ¢ @ v v v v v v 0 o v w s 1.500
Valve Seat Angle - Exhaust . . . . . & v v o s o v o v v s 0 5 s 0w s s a8 s 0t a0 A s b e . 45°
Valve Btem Diameter - EXhaust. . . & ¢ ¢ = = & o 0 5 0 5+ 5 5+ 5 8 8 58 = = s s ¥ s 5 = = s 25 s » s + # + = = .372T - .AT15B
Valve Stem Clearance in Guide

Indet  sovmnam wu easievas wie oW E e S g SIS W R WO 001 - ,003 Top, .002 - .004 Bottom
EXRRNET st wom s meg B0 SEBUEROE BOE sSENmOEEE mDR Rt e S R L0015 - 0035 Top, .0025 - .0045 Bottom
Valve Spring - Outer

Valve Closed (Lbs. @ Length) SRR W RGO woE AEGERDG N RIS SR aleinaes TR R 46 @ 1.800"
Valve Open (Lba. @ Lemmthl. o » v v o v s v o 65 s s o0 wa s w o a0 6.5 0o 50 nin o ns — 101 @ 1.160"
Valve Spring - Inner

Valve Closed (Lbs. @ Length) . . ... S RSRERRO P $ R TEIEIRTL N amEtene R e BB 10650

Valve Open (Tbs. @ Lengthl e « o v v v v vv s wmn ws s o ws o

Note: All Measurements in Inches Unless Otherwise Specified.

B T — 76 @ 1.250"
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Figure 2-1—Gran Sport 400 Cu. In. Engine Cross Section (Side View)
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SECTION 2-B
ENGINE DESCRIPTION

CONTENTS OF SECTION 2-B

Paragraph Subject Page Paragroph Subject Page
2-4 Engines and Mountings . . . . . . .. 2-5 2-6 Engine Lubrication System ., ... . 2-9
2-5 Engine Construction . .. ... ... 2-5 2-7 Engine Cooling System . . . . . . .. 2-11
2-4 ENGINES AND MOUNTINGS
a. Engine Type
Engine
Code Horsepower
Number Cubic Inch
Series Prefix Displacement Compression Bore Stroke Tax. Brake
Gran Sport LR 400 10.25: 1 4.1875 3.640 56.11 325
Skylark

b. Engine and Transmission
Mountings

The engine and transmission as-
semblies are supported in the
frame by three synthetic rubber
pads. There is one mounting pad
on each side of the engine near
the front, approximately midway
between the top and bottom of the
cylinder crankcase. An adapter
plate bolts to the engine crank-
case to provide a mounting point
for the rubber pad at the engine.
The other side of the pad is
secured to the frame bracket by a
bolt. The front mountings are de-
signed to support the weight of the
engine and control its torsional
characteristics.

2-5 ENGINE
CONSTRUCTION

a. Cylinder Crankcase

The cylinder crankcase has two
banks of four cylinders each,
which form a 90 degree angle.
The erankcase section extends
below the centerline of the crank-

shaft to form a continuous flat
surface with the rear bearing cap
and the timing chain cover, per-
mitting installation of the lower
crankcase with a one-piece
gasket. The upper portion of the
flywheel housing is cast integral
with the cylinder crankcase.

The right bank of cylinders (as
viewed from rear) is set slightly
forward of the left bank so that
connecting rods of opposite pairs
of cylinders can be connected to
the same crankpin, Starting at
front end, cylinders in the right
bank are numbered 1-3-5-T and
cylinders in the left bank are
numbered 2-4-6-8.

b. Crankshaft and Bearings

The crankshaft is supported in the
crankcase by five steel-backed
full precision type bearings,
all having the same nominal
diameter.

All bearings are identical except
number three, which takes end

thrust and rear main, which has
a different width and material
See Figure 2-3.

The crankshaft is counterbalanced
by weights forged integral with
crank cheeks. Maximum counter-
weighting in the space available
is obtained by machining the
weights to a contour which allows
a minimum uniform clearance
with cylinder barrels and piston
skirts. Additional counterbal-
ancing is obtained by an offset
flywheel flange.

All engines are equipped with a
harmonic balancer and fan pulley
assembly.

¢. Connecting Rods and Pistons

Connecting rods are steel forg-
ings of I-beam section, having
bosses on each side so that metal
can be removed as required to
secure correct weight and balance
during manufacture. The lower
end of each rod is fitted with a
steel-backed full precision type




2-6 ENGINE DESCRIPTION

= A
— - | r
Wil
ADAPTER ; i
k TO DELCOTRON

—_— = p: . 2 . o _ : :&’______

TRANSMISSION MOUNT

FRONT RIGHT FOR AUTOMATIC CARS

ENGINE MOUNT

ADAPTER
TO POWER
STEERING PUMP

TRANSMISSION MOUNT
i FOR 3 AND 4 SPEED
MANUAL CARS

FRONT LEFT
ENGINE MOUNT

Figure 2-2—Engine Mounting
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THRUST
BEARING —
COUNTER WEIGHTS

OIL SEALS —,

THESE BEARINGS
IDENTICAL

Figure 2-3—Engine Crankshaft
and Bearings

bearing. The upper end of the
connecting rod has a hole into
which the wrist pin is pressed.
The outer ends of the pin float
in the bosses in the piston.

The tin plated aluminum alloy
pistons have full skirts and are
cam ground. Two compression
rings and one oil control ring are
located above the piston pin. Two
transverse slots in the oil ring
groove extend through the piston
wall and permit drain back of oil
collected by the oil ring. Shallow
depressions cast into the head
provide clearance between the
piston and wvalves in operation.

The cast iron compression rings
in the two upper grooves of piston
are distinguished by a bevel cut
around the inner edge on one
gide. The rings are installed with
identification mark up.

The oil ring in the lower groove

consists of two thin steel rails
CONMECTING
ROD
RIBS_BOSSES;| .. Ao
ﬂw 4l i)

e
e

PISTON/

Figure 2-4—Connecting Rod and
Piston Assembly

separated by a spacer and backed
by an expander placed in the
piston groove. The rails and
spacer of a new ring are lightly
held together with a cement which
dissolves and releases the parts
when o0il is applied at start of
operation.

d. Cylinder Heads

Both cylinder heads are identical
except for treatment of the water
inlet ports which exist in both
ends of each head. When a head
is prepared for installation on one
bank of cylinders, the water inlet
port on the rear end is plugged
and the front port is left open for
connection to the water pump.
This places the plugs in opposite
ends of the right and left heads;
therefore, the heads cannot be
interchanged.

All valves are mounted vertically
in the cylinder head and in line
from front to rear, so they oper-
ate at 45 degrees to the centerline
of cylinders. The angle and loca-
tion of the inlet valve and port
causes the incoming fuel-air
charge to sweep angularly down-
ward to one side of the cylinder
centerline, resulting in a whirling
action which thoroughly mixes the
charge and produces a beneficial
turbulence during the compres-
sion stroke.

With the spark plug located cen-
trally in top of the combustion
chamber the point gap is well
exposed to the sweep of the in-
coming charge. This reduces the
concentration of exhaust gases
that may have remained in this
area after exhaust of the previous
charge. As noncombustible ex-
haust products are removed from
the area around the spark plug the
tendency toward misfiring at part
throttle is reduced.

The central location of the spark .

plug causes burning of the fuel
charge to proceed uniformly out-

ward in all directions toward
edges of the combustion space.
The short flame travel speeds up
the combustion process, causing
the fuel mixture to burn in a
shorter period of time than that
at which detonation is likely to
occur. High turbulence on the
compression stroke and short
flame travel following ignition
permits the use of a high com-
pression ratio with present day
fuels.

e. Camshaft and Valve
Mechanism

The camshaft is located in the
angle of the cylinder block above
the crankshaft where it is sup-
ported in five steel-backed,
babbitt-lined bearings. It is driven
from the crankshaft by sprockets
and a single outside guide type
chain, See Figure 2-5,

Hydraulic valve lifters and solid
one-piece steel push rods are
used to operate the owverhead
rocker arms and valves of both
banks of cylinders from the single
camshaft, This system requires
no lash adjustment at time of
assembly or in service; there-
fore, no adjusting studs or screws
are provided in the valve train.
Construction and operation of the
hydraulic valve lifters are de-
scribed in subparagraph f below.

—NALVES
" CAMSHAFT ¢
-

Figure 2-5—Valve Mechanism
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Figure 2-6—Valve Rocker Arm

The eight rocker arms for each
bank of cylinders are mounted on
a tubular steel shaft supported on
the cylinder head by four die cast
brackets, The rocker arms are
die cast aluminum with inserts
at the push rod socket and the
valve stem contact face. See Fig-
ure 2-6, The rocker arms are
offset to accommodate the differ-
ent planes of movement of the
valves and the push rods which
pass through the cylinder head to
one side of the valves.

The valves operate vertically in
guides pressed into the cylinder
head and each valve has two con-
centric springs to insure positive
seating throughout the operating
speed range. Inlet valve heads
are 1-7/8" and exhaust valve
heads are 1-1/2" in diameter.
Valves and rocker arms are pro-
tected by a cover which seats
against a raised horizontal sur-
face on each cylinder head, and
a cork gasket insures against oil
leaks.

f. Hydraulic Valve Lifters

In addition to its normal function
of a cam follower, each hydraulic
valve lifter also serves as an
automatic adjuster which main-
tains zero lash in the valve oper-
ating linkage under all operating
conditions, By eliminating all lash
in the operating linkage and also
providing a cushion of o0il to

absorb operating shocks, the hy-
draulic wvalve lifter promotes
quiet valve operation. It also
eliminates the need for periodic
valve adjustment to compensate
for wear of parts,

As shown in Figure 2-7, all parts
of a hydraulic lifter are housed
in the body, which is the cam
follower. The body and the
plunger are ground to very close
limits, then a plunger is selec-
tively fitted to each body to as-
sure free movement with very
little clearance. The push rod
seat is free to move with the
plunger in the body and, as its
name implies, it provides a
spherical seat to support the
lower end of the push rod.

The plunger and seat are pressed
toward the upper end of the lifter
body by a coil spring which also
holds a check ball retainer
against the lower end of the
plunger. When lifter is out of
engine a spring wire retainer
holds all parts in the body. The
ball retainer holds a spring
loaded check ball in position over
the lower end of a feed hole in
the plunger, See Figure 2-T7.

QIL INLETS

Figure 2-7—Hydraulic Valve Lifter,
Sectional View

When the valve lifter is installed
in engine the push rod holds the
seat and plunger downward clear
of the plunger retainer at all
times. The plunger spring then
presses the lifter body down
against the camshaft and presses
the plunger and seat up against
the push rod with an eight pound
load, which is enough to take up
all lash clearances between parts
in the wvalve linkage without af-
fecting positive seating of the
valve.

Oil is fed to all lifters through
galleries in the crankcase, as
described in paragraph 2-6. 0Qil
enters each lifter through grooves
and oil holes in the lifter body
and plunger, and flows down into
the chamber below the plunger
through the feed hole and around
the check ball The first few
cycles of operation after the
engine is started forces out all
air and completely fills the
plunger and lower chamber of
each lifter with oil.

At the start of a cycle of valve
operation, the lifter body rests
on the camshaft base circle. The
plunger spring holds all lash
clearances out of the valve

linkage,

As the rotating camshaft starts
raising walve lifter body, oil in
the lower chamber and the check
ball spring firmly seats the check
ball against the plunger to prevent
appreciable loss of oil from the
chamber, The lifting force against
the body is then transmitted
through the entrapped oil to the
check ball and plunger and push
rod seat move upward with the
body to operate the linkage which
opens the engine valve.

As the camshaft rotates further
to close the engine wvalve, the
valve spring forces the linkage
and lifter to follow the cam down.
When the engine valve seats, the
linkage parts and lifter plunger
stop but the plunger spring forces
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the body to follow the cam down-
ward .002" to .003" unmtil it again
rests on the camshaft base circle.
Oil pressure against the check
ball from the lower chamber
ceases when the plunger stops
and allows passage of oil past the
check ball into the lower chamber
to replace the slight amount of
oil lost by ‘‘leak-down’’.

During the wvalve opening and
cloging operation a wvery slight
amount of oil escapes through the
clearance between plunger and
body and returns to the crank-
case, This slight loss of oil
(called ‘“leak-down’’) is beneficial
in providing a gradual change of
oil in the lifter, since fresh oil
enters the lower chamber when
pressure is relieved on the check
ball at the end of each cycle of
operation.

It should be noted that during
each cycle of operation the verti-
cal movement between the body
and plunger is only .002" to .003"
but the check ball moves through
its full travel of .004" to .008".
Full opening of the plunger feed
hole at the end of each cycle not
only permits replacement of oil
lost from the lower chamber, as
previously described, but also
permits control of the volume of
oil in lower chamber to compen-
sate for expansion and contraction
of the valve linkage parts due to
changes in engine temperature.

When engine temperature in-
creases and the wvalve linkage
parts expand, the plunger must
move to a slightly lower position
in the lifter body to assure full
closing of the engine valve. When
engine temperature decreases and
the linkage parts contract, the
plunger must move to a slightly
higher position in body to prevent
lash clearances in the valve link-
age. In either case, the capacity
of the lower chamber changes and
the volume of oil present is auto-
matically controlled by passage of

0il through the open plunger feed
hole,

2-6 ENGINE LUBRICATION
SYSTEM

The engine lubrication system is
of the force-feed type in which
oil is supplied under full pressure
to crankshaft, connecting rods,
and ecamshaft bearings,
supplied under controlled volume
to the valve lifters, rocker arm
bearings, and push rods. All other
maoving parts are lubricated by
gravity flow or splash.

a. OQil Supply

The supply of oil is carried in the
lower crankcase (oil pan) which
is filled through filler caps in the
rocker arm covers., The filler
openings are covered by combina-
tion filler and ventilating caps
which contain filtering material
to exclude dust. A removable oil
gauge rod on right side of crank-
case is provided for checking oil
level,

b. Oil Pump

0il is picked up and circulated by
the spur-geared oil pump assem-
bly which is mounted on the lower
gide of the cylinder crankcase at
the rear end, where it extends
down into the oil sump. The pump
shaft is coupled to the ignition
distributor shaft, which is driven
from the camshaft through spiral
gears. The pump inlet is equipped
with a stationary screen of ample
area. If the screen should become
clogged for any reason, oil may
be drawn into the pump over the
top edge of the screen, which is
held slightly clear of the screen
housing by three embossments,
The o0il pump body contains a
non-adjustable spring loaded
pressure valve, which regulates
the maximum oil pressure to 40
pounds.

and is |

Figure 2-B—0il Filter Installation

Drilled passages in the oil pump
body and cylinder crankcase con-
duct all oil from the pump to the
oil filter,

The oil pump is located in the
timing chain cover where it is
connected by a drilled passage
in the cylinder crankcase to an
oil screen housing and pipe as-
sembly. The screen is submerged
in the oil supply and has ample
area for all operating conditions.
If the screen should become
clogged for any reason, oil may
be drawn into the system over the
top edge of the screen which is
held clear of the sheet metal
screen housing,

0il is drawn into the pump
through the screen and pipe as-
sembly and a drilled passage in
the crankcase which connects to
drilled passages in the timing
chain cover. All oil is discharged
from the pump to the oil pump
cover assembly. The cover as-
sembly consists of an oil pres-
sure relief valve, an oil filter
by-pass valve and a nipple for
installation of an oil filter, The
spring loaded oil pressure relief
valve limits the oil pressure to
a maximum of 33 pounds per
square inch. The oil filter by-
pass valve opens when the filter
has become clogged to the extent
that 4-1/2 to 5 pounds pressure
difference exists between the fil-
ter inlet and exhaust to by-pass
the oil filter and channel unfil-
tered oil directly to the main oil
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galleries of the engine.
Figure 2-9.

See

0il Filter. An AC full flow type
oil filter is externally mounted
on the right side of crankcase.
The filter permits rapid passage
of oil with a minimum drop in
pressure. Normally, ALL engine
oil passes through the filter ele-
ment. If the element becomes
restricted enough to produce
4-1/2 to 5-1/2 pounds difference
in pressure between the inlet and
outlet ports of the filter, a
spring-loaded ball type wvalve in

the filter base will open to by-
pass the element and route oil
directly into the main oil gallery.

Main Oil Gallery. The main oil
gallery runs full length of the
crankcase in the angle below the
camshaft. Through connecting
passages drilled in the crankcase
it distributes oil at full pressure
to all crankshaft and camshaft
bearings, from which oil is then
distributed to all other working
parts of the engine. See Figure
2-9.

Crankshaft, Rods, and Pistons.
Holes drilled in the crankshaft
carry oil from the crankshaft
bearings to the connecting rod
bearings. Pistons and cylinder
walls are lubricated by oil forced
through a small notch in the bear-
ing parting surface on connecting
rod, which registers with the hole
in the crankpin once in every
revolution. Piston pins are lubri-
cated by splash.

Timing Chain and Sprockets., A
small amount of oil which escapes

OVERSIZED
BOLT HOLE

S =
VALVE LIFTER

OIL GALLERIES
(&= -\\.

B
MAIN OIL
GALLERY

OIL FILTER

Figure 2-9—Schematic Diagram of Engine Qil Flow
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from the camshaft front bearing
flows down the front face of the
cylinder crankcase to drop on the
crankshaft sprocket, from which
it is then transferred to the
timing chain,

Valve Lifters and 0il Galleries,
Oil holes in the crankcase and
camshaft front bearing align with
a groove in the camshaft front
bearing journal which meters the
flow of oil from the main oil
gallery to the valve lifter oil gal-
lery in each bank of eylinders.
The drilled oil gallery, running
full length of each cylinder bank,
cuts into the lower sides of all
valve lifter guide holes to supply
an adequate volume of low pres-
sure oil to each hydraulic valve
lifter. Oil enters each lifter
through grooves and holes in the
lifter body and the plunger. See
Figure 2-9.

Rocker Arms, Valves, and Push
Rods. The rocker arms and
valves on each cylinder head are
supplied with low pressure oil
from the valve lifter oil gal-
lery through connecting passapes
drilled in the front end of cylinder
block and head, See Figure 2-9.

The oil passage in cylinder head
ends in a counterbored recess
surrounding the bolt which at-
taches the rocker arm shaft front
bracket. The oversize bolt hole
through the bracket permits oil
to flow up into the hollow rocker
arm shaft, which is plugged at
both ends,

Each rocker arm receives oil
through a hole in the shaft, and
parallel grooves in the rocker
arm assure proper lubrication of
the bearing surface. 0Oil is me-
tered to the push rod ball seat and
to the walve stem through holes
drilled in the rocker arm. Excess
oil drains off and returns to the
oil pan through passages in cyl-
inder head and cylinder block.

2-7 ENGINE COOLING
SYSTEM

The engine cooling system is the
pressure type, with thermostatic
coolant temperature control and
water pump circulation,

A temperature sensitive switch
is located in the right cylinder
head. Engine water temperature
above 245° causes the set of con-
tacts to close and light a red
signal on the instrument panel.

A Harrison cross flow tube and
center type of radiator core of
brass and copper is used on all

models. The left radiator tank
houses the transmission oil
cooler,

All engines are equipped with an
18" fan, Air conditioned cars are
equipped with a 20" fan driven by
a torque and temperature sensi-
tive clutch. See Figure 2-10.

The torque sensitive fan clutch is
equipped with a temperature sen-
sitive coil which controls the flow
of silicone through the clutch.

During periods of operation when
radiator discharge air tempera-
ture is low, the fan clutch limits
the fan speed to 800 to 1200 RPM.
Operating conditions that produce
high radiator discharge air tem-
peratures cause the temperature
sensitive coil to turn a shaft
which opens a port inside the

THERMOSTATIC
CONTROL ve

Figure 2-10—Fan Clutch

Figure 2-11—Pressure Type
Radiater Cap

clutch. This open port allows a
greater flow of silicone providing
a maximum fan speed of approxi-
mately 2100 RPM.

The clutch coil is calibrated so
that at road load with an ambient
temperature of BO°F the clutch is
just at the point of shift between
high and low fan speed.

The cooling system is sealed by a
pressure type radiator filler cap
which causes the system to oper-
ate at higher than atmospheric
pressure., The higher pressure
raises the boiling point of coolant
and increases the cooling effi-
ciency of the radiator. The fifteen
pound pressure cap used on all
series permits a possible in-
crease of approximately 38°F. in
boiling point of coolant.

The pressure type radiator filler
cap contains a blow off or pres-
sure valve and a vacuum or at-
mospheric wvalve. See Figure
2-11. The pressure valve is held
against its seat by a spring of
pre-determined strength which
protects the radiator by relieving
the pressure if an extreme case
of internal pressure should ex-
ceed that for which the cooling
system is designed, The vacuum
valve is held against its seat by a
light spring which permits open-
ing of the valve to relieve vacuum
created in the system when it
cools off and which otherwise
might cause the radiator to
collapse.
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Figure 2-12—Water Pump Cover Assembly

The coolant is circulated by a
centrifugal pump mounted on the
timing chain cover which forms
the outlet side of the pump. The
fan and pulley(s) are bolted to the
forward end of the pump shaft.
In this manner both the fan and
pump are belt driven by a crank-
shaft driven pulley mounted for-
ward of the harmonic balancer.

The pump shaft is supported on
two single row ball bearings

pressed on the shaft and shrunk
fit in the aluminum water pump
cover, The bearings are per-
manently lubricated during manu-
facture and sealed to prevent loss
of lubricant and entry of dirt.

The pump is sealed against cool-
ant leakage by a packless non-
adjustable seal assembly mounted
in the pump cover in position to
bear against the impeller hub.
See Figure 2-12,

The inlet pipe cast on the pump
cover feeds into the passage
formed by the cover and the front
face of the impeller, which is
mounted on the bearing shaft with
the vanes facing rearward. Cool-
ant flows through the inlet pas-
sage to the low pressure area at
the center, where it then flows
rearward through three holes in
the impeller. Vanes on the ro-
tating impeller cause the coolant
to flow radially ocutward into two
discharge passages cast in the
timing chain cover, and these
passages deliver an equal quantity
of coolant to each cylinder bank
water jacket,

Zylinder water jackets extend
lown below the lower limits of
piston ring travel and the coolant
completely surrounds each cyl-
inder barrel to provide uniform
cooling,

The coolant leaves the cylinder
heads through a water manifold
that provides a common connec-
tion between both heads and the
radiator. The water manifold also
houses the ‘‘pellet’” type radiator
thermostat and provides the by-
pass passage through which cool-
ant returns to the water pump for
recirculation whenever the ther-
mostat valve closes to block eir-
culation through the radiator.
This thermostatically operated
by-pass type of water tempera-
ture control permits the engine
to reach its normal operating
temperature quickly. The ther-
mostat valve opens at 180
degrees F.
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SECTION 2-C

ENGINE TUNE-CARE AND TROUBLE DIAGNOSIS

Paragraph

2-8
2-9

Subject

Engine Tune-Care
Hard Starting, Improper

Performance Excessive Fuel
or Oil Consumption. . .

2-8 ENGINE TUNE-CARE

a. Purpose of Tune-up

The purpose of an engine tune-up
is to restore power and perform-
ance that has been lost through
wear, corrosion or deterioration
of one or more parts or units, In
the normal operation of an engine,
these changes take place gradu-
ally at a number of points so that
it is seldom advisable to attempt
an improvement in performance
by correction of one or two items
only. Time will be saved and
more lasting results will be ob-
tained by following a definite and
thorough procedure of analysis
and correction of all items affect-
ing power and performance,

Economical, trouble-free opera-
tion can better be assured if a
complete tune-up is performed
each 12,000 miles.

The parts or units which affect
power and performance may be
divided into three groups.

(1) Units affecting compression

{2) Units affecting ignition, and

(3) Units affecting carburetion.

The tune-up procedure should
cover these groups in the order
given. While the items affecting
compression and ignition may be

CONTENTS OF SECTION 2-C

handled according to personal
preference, correction of items
in the carburetion group should
not be attempted until all items
affecting compression and igni-
tion have been satisfactorily
corrected.

Most of the procedures for per-
forming a complete engine tune-
up are covered separately in
other sections of this manual;
therefore, this paragraph pro-
vided an outline only with refer-
ence to other sections where
detailed information is given.

1. Remove all spark plugs and
test compression pressure.

(a) Connect jumper wire between
distributor terminal of coil and
ground,

(b) Attach compression gauge
solidly to spark plug hole.

(e} Hold throttle wide open and

- crank engine until highest reading

is obtained. Record result.
(d) Repeat test on all cylinders.

(e) Check highest pressure and
lowest pressure on chart shown
on page 2-13 to determine if com-
pression is satisfactory.

2, Clean, inspect, gap to .033",
and install spark plugs,

Page Paragraph Subject Page
...... 2-13 2-10 Excessive Valve Noise . ., , .. .. 2-15
2-11 Engine Vibration or Noise ... .. 2-16
2-12 Cooling System Trouble
...... 2-14 Diagnosis . . . . ... .o . .. 2=17

3. Inspect battery and cables,

4, If battery is in good condition
but cranking speed is low, test
cranking motor circuit.

5. Adjust fan belt (and power
steering belt if so equipped). If
difficulty is experienced in keep-
ing battery charged, check gen-
erator regulator.

6. Inspect entire ignition system
and make indicated corrections.

7. Inspect and test fuel pump.
8. Check gasoline filter.

9. Check operation of choke valve
and check setting of choke
thermostat.

10, Check adjustment of fast idle
cam and choke unloader,

11. Check throttle
dash pot adjustment.

linkage and

12, Adjust carburetor idle speed
and mixture.

13, Inspect all water hose con-
nections and tighten clamps, if
necessary.

14. Road test car for power and
overall performance.



2-14

TROUBLE DIAGNOSIS

b. Tune-Care Specifications

Check Points

Allen Uni-Tunér Sun Tune-Up Tester

3.
4.

oo =1 &

10.

11.

. Becondary Resistance

Ignition Output

Cranking Voltage

Charging Voltage*
{Quick Check)

. Spark Plug Gap
. Dwell Angle
. Engine Vacuum

Engine Idle Speed

. Initial Timing*

Total Distributor Advance
{@ 2500 Engine RPM)
Centrifugal Advance Only
(@ 2500 Engine RPM)

3+ .5 Volts @ 1500 RPM
Blue Band @ 1500 RPM

27 Min. @ 1500 RPM
26 Min. @ 1500 RPM
9 Volts Min.
14-15 Volts @ 1500 RPM

.035 Inches
30 Degrees
14 Inches Min. @ Idle
500 RPM (Add 50 RPM if Air Cond.)
2 1/2°

34°-42°

20%-24°

<. Compression Pressure Limit Chart

This chart may be used when checking cylinder compression pressures. It has
been calculated so that lowest reading number is 75% of the highest reading

*Adjust engine idle as specified, then disconnect vacuum hose.

2-9 HARD STARTING,
IMPROPER PER-
FORMANCE, EXCES-

number.
SIVE FUEL OR OIL
Example: Aflter checking the compression pressures in all cylinders, it was CONSUMPTION
found that the highest pressure obtained was 182 psi. The lowest
pressure reading was 145 psi. By locating 182 in the maximum
column, it is seen that the minimum allowable pressure is 136 psi.
Since the lowest reading obtained was 145 psi, the car is within 9+ Hard Starting, Improper
limits and the compression is considered satisfactory. Performance, Excessive
Fuel Consumption
l;laxlmum Minimum Maximum Minimum
ressure Pressure Pressure Pressure i h
pounds, pounds/ pounds,’ pounds/ ?ggﬁ Group .31 ng];ltaon. B'Sm t A
8q. inch 8q. inch sq. inch sq. inch Specia s8is ervice
Manual.
134 101 186 140
136 102 188 141
138 104 180 142 b. Excessive Qil Consumption
140 105 182 144
iﬁ igg 194 145 If an engine is reported to be
iiE s igg i:g using an excessive amount of oil,
148 111 200 150 a thorough inspection should be
150 113 202 151 made for external leaks and the
152 114 204 153 conditions of operation should be
igé ﬁ‘; igg 154 carefully considered before as-
158 118 210 igg suming that the engine is using
160 120 212 158 too much oil as a result of an
162 121 214 160 internal condition,
164 123 216 162
166 124 218 163
168 126 220 165 Place clean paper on the floor
170 127 222 166 under engine and run the engine at
172 129 224 184 medium speed until the oil is
174 131 226 168 thoroughly warmed up, then stop
176 132 228 171
178 133 230 172 the engine and check for oil leaks
180 135 a3 174 and dripping on the paper. Inspect
182 136 234 175 both sides and front and rear ends
184 138 236 177 of engine for wet spots. Pay par-
238 178 ticular attention to rocker arm
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cover, timing chain cover, and
lower crankcase gaskets. All ex-
ternal leaks should be corrected
and the results noted before at-
tempting any internal correction.

The conditions of operation have
an important bearing on oil con-
sumption. The following points
should be checked:

(1) Improper reading of oil gauge
rod. An erroneous reading will
be obtained if car is not level,
gauge rod is not pushed down
against stop, or insufficient
drainback time {1 minute) is not
allowed after stopping eéngine. An
over-supply of oil may be added
if gauge rod markings are not
understood. The space between
the “OPERATING RANGE’ marks
represents approximately 1 quart.

(2) Oil too light. The use of oil
of lower viscosity than speci-
fied for prevailing temperatures
will contribute to excessive oil
consumption,

(3) Continuous high speed driving.
In any automobile engine, in-
creased oil consumption per mile
may be expected at speeds above
60 MPH.

(4) High speed driving following
slow speed town driving. When a
car is used principally for slow
speed town driving under condi-
tions where considerable crank-
case dilution oeccurs, a rapid
lowering of oil level may oceur
when the car is driven for some
distance at high speed. This is
becauge the dilution from town
driving is removed by the heat
of the high speed driving. This is
a normal condition and should
not be mistaken for excessive
consumption.

(5) Valve guides worn. Exces-
sively worn valve guides may
cause excessive oil consumption.

(6) Piston rings not worn in, A
new engine, or an engine in which
new rings have been installed,
will require sufficient running to
wear in the rings to provide

proper seating against the ecyl-
inder walls, During the wear-in
period a higher than average oil
consumption is to be expected,
and no attempt should be made to
improve oil economy by replacing
rings before the engine has been
in service for at least 3000 miles.

2-10 EXCESSIVE VALVE
NOISE

a. Checking Noise Level of
Valve Mechanism

The noise level of the wvalve
mechanism cannot be properly
judged when the engine is below
operating temperature, when hood
is raised, or when rocker arm
covers are removed. At approxi-
mately 500 RPM to 1200 RPM,
particularly when engine is cold,
the valve mechanism has a
normal operating noise which is
audible with the hood raised, and
still more audible when rocker
arm covers are removed.

When engine is at operating tem-
perature close the hood and listen
for valve noise while sitting in the
driver’s seat. Run engine at idle
speed, then at wvarious higher
speeds. The noise level of the
valve mechanism should be very
low as observed from the driver's
seat. It is advisable to observe
the wvalve noise level in a number
of engines that have been properly
broken in, in order to develop
good judgment for checking the
noise level in any given engine.

b. Causes of Noise in Valve
Mechanism

If the preceding check indicates
that the walve mechanism is ab-
normally noisy, remove the rock-
er arm covers so that the various
conditions which cause noise may
be checked.

A piece of heater hose of con-
venient length may be used to pick
out the particular valves or valve

linkages that are causing abnor-
mal noise. With the engine run-
ning at a speed where the noise
is pronounced, hold one end of
hose to an ear and hold other end
about 1/2" from the point of con-
tact between each rocker arm
and valve stem. Mark or record
location of the noisy valves for
investigation of the following
causes.

(1) Excessive 0il in Crankcase,
A crankecase oil level high enough
to permit the crankshaft to churn
the oil will cause air bubbles in
the lubricating system. Air bub-
bles entering the hydraulic valve
lifters will cause erratic opera-
tion resulting in excessive lash
clearance in valve linkage. Find
and correct cause of high oil
level, adjust oil to proper level,
then run engine long enocugh to
expel all air from Ilubrication
system and lifters.

(2) Sticking, Warped, or Eccen-
tric Valves, Worn Guides. Stick-
ing wvalves will cause irregular
engine operation or missing on a
low-speed pull, and will usually
cause intermittent noise. Pour
penetrating oil over the wvalve
spring cap and allow it to drain
down the valve stem. Apply pres-
sure to one side of valve spring
and then to opposite side, and then
rotate wvalve spring about 1/2
turn. If these operations affect
the valve noise it may be assumed
that wvalves should be recondi-
tioned (par. 2-13).

(3) Worn or Scored Parts in
Valve Train. Inspect rocker arms,
ball studs, push rod ends, push
rods for bends, valve lifters, and
camshaft for worn or scored
wearing surfaces. Replace faulty
parts.

(4) Valves and Seats Cut Down
Excessively. Noisy and improper
valve lifter operation may result
if a valve and its seat have been
refinished enough to raise the end
of the valve stem approximately
.050" above normal position. In
this case it will be necessary to
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grind off end of valve stem or
replace parts.

The normal height of the valve
stem above the walve rocker arm
gasket surface of the cylinder
head is 1.540".

(5) Faulty Hydraulic Valve
Lifters. If the preceding sug-
gestions do not reveal the cause
of noisy wvalve action, check op-
eration of the hydraulic wvalve
lifters as described in subpara-
graph ¢,

¢. Checking Hydraulic Valve
Lifters

When checking hydraulic wvalve
lifters, remember that grit,
sludge, varnish or other foreign
matter will seriously affect op-
eration of these lifters. If any of
these foreign substances are
found in the lifters or anywhere
in the engine where they may be
circulated by the lubrication sys-
tem, a thorough cleaning job must
be done to avoid a repetition of
valve lifter trouble.

To guard against entrance of grit
into the lifters the engine oil must
be changed as recommended, and
the oil filter element must be
changed at least every 6000
miles, The engine oil must be the
heavy duty type (MS) to avoid
detrimental formation of sludge
and varnish. The car owner
should be specifically advised of
these requirements when the car
is delivered.

Faulty valve lifter operation usu-
ally appears under one of the
following conditions.

(1) Rapping Noise Only When En-
gine is Started. When engine is
stopped any lifter that is on a
camshaft lobe is under pressure
of the valve springs; therefore
leak-down or escape of oil from
lifter lower chamber occurs.
When the engine is started a few
seconds may be required to fill
the lifter, particularly in cold
weather when oil is sluggish. If

noise occurs from this cause only
occasionally it may be considered
normal and requiring no cor-
rection, If noise occurs almost
daily, however, check for: (a) Oil
too heavy for prevailing temper-
atures (b) Excessive wvarnish in
lifter.

(2) Intermittent Rapping Noise, An
intermittent rapping noise that
appears and disappears every few
seconds indicates leakage at
check ball seat due to foreign
particles, varnish, or defective
surface of check ball or seat. Re-
condition noisy lifters (par. 2-14)
checking carefully for presence
of grit or metal particles, which
would require a thorough cleaning
to remove source of such
material.

(3) Noise on Idle and Low Speed.
If one or more valve lifters are
noisy on idle and up to approxi-
mately 25 MPH but quiet at higher
speeds, it indicates excessive
leak-down rate or faulty check
ball seat on plunger. With engine
idling, lifters with excessively
fast leak-down may be spotted by
pressing down on each rocker
arm above the push rod with
equal pressure. Recondition noisy
lifters (par. 2-14),

(4) Generally Noisy at All Speeds.
Check for high oil level in crank-
case, See subparagraph b (1)
above, With engine idling, strike
each rocker arm above push rod
several sharp blows with rawhide
hammer; if noise disappears it
indicates that foreign material
was keeping check ball from seat-
ing. Stop engine and place lifters
on camshaft base circle. If there
is lash clearance in any valve
linkage it indicates a stuck lifter
plunger, worn lifter body lower
end, or worn camshaft lobe. Re-
condition noisy lifter (par. 2-14).

(5) Loud Noise at Normal Operat-
ing Temperature Only, If a lifter
develops a loud noise when engine
is at normal operating tempera-
ture but is quiet when engine is

below normal temperature it in-
dicates an excessively fast leak-
down rate or score marks on
lifter plunger. Recondition lifter
(par. 2-14).

2-11 ENGINE VIBRATION
OR NOISE

If unusual vibration or noise de-
velops in the operation of a car,
test first to determine whether
the condition originates in the
engine or in other cperating units,
Time will often be saved by
checking the recent history of the
car to find out whether the vibra-
tion or noise developed gradually
or became noticeable following an
accident or installation of repair
parts.

Vibration or noise is usually most
pronounced when driving at a cer-
tain speed. If the engine is run at
the equivalent or critical speed
with ecar standing and transmis-
sion in neutral, the condition will
still exist if the engine or trans-
mission is at fault. If the condi-
tion does not exist with engine
running and car standing still,
refer to Rear Axle Trouble
Diagnosis and Chassis Suspension
Trouble Diagnosis in the 1865
Special Chassis Service Manual,

If wvibration or noise exists with
engine running and car standing
still, the following items should
be investigated and corrected as
required.

a. Engine Tune-Care

An engine which is not properly
tuned will run rough and vibrate,
particularly at idling and low
speeds. A thorough engine tune-
care operation is the proper
correction (par. 2-8).

b. Fan, Delcotron Generator
Belt, or Water Pump

Bent fan blades will cause vibra-
tion and noise. Fan blades may be
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bent by accident or by the ob-
jectionable practice of turning the
engine by means of the blades.

Remove fan belt and run engine.
If vibration or noise is eliminated
or reduced it indicates that the
condition is caused by the fan,
Delcotron, belt, or possibly the
water pump.

Check water pump for rough or
noisy bearing and replace parts
if necessary.

Inspect fan belt, all pulleys, bal-
ancer, fan blades, and Delcotron
generator for undercoating or
other material that would cause
an unbalanced condition. Examine
fan belt for abnormally thick or
thin sections.

Check fan blades for excessive
runout and correct if necessary.
Check all pulleys for abnormal
runout or wobble and replace if
necessary.

Reinstall fan belt and adjust to
proper tension.

With engine running, place one
hand on generator and slowly open
throttle from idle to approxi-
mately 60 MPH, If Delcotron
vibrates enough to create a noise
in the engine or car it will vibrate
enough to be felt by the hand. As
the engine is slowly speeded up
the Delecotron might be felt to go
into periods of vibration at
different engine speeds. Noise
caused by the Delcotron should
occur at the same time that
Delcotron wibration occurs. Re-
pair or replace a noisy Delcotron.

If the Delcotron is causing a moan
or whine it will increase in inten-
sity when car lights are turned
on. Replacement of Delcotron is
generally the only remedy for this
condition,

¢. Engine Mountings

Vibration may be caused by
broken or deteriorated engine
mountings, or by mountings, or

by mountings that are loose or
improperly adjusted. Adjust and
tighten loose mountings (par.
2-26) or replace faulty mountings,

d. Crankshaft Balancer

Loose or broken rivets in the
crankshaft balancer may cause
vibration in the engine. If the
balancer is damaged by accident
in such manner that the parts
cannot function freely, extreme
roughness will be produced which
may eventually cause breakage of
the crankshaft if it is not cor-
rected. A balancer which shows
external evidence of damage or
which is suspected of being in-
operative should be replaced and
the result checked, since it is
not possible to test the balancer
in any other way.

e. Unbalanced Connecting
Rods or Pistons

Vibration will result if connecting
rods or pistons are installed
which are not of equal weight
with all other rods or pistons in
engine. If new parts have recently
been installed, these should be
checked to determine whether
they are standard Buick parts or

have been altered in weight
by f{iling, machining, or other
repairs.

f. Unbalanced Flywheel or
Converter Pump

Vibration may be due to unbal-
anced flywheel or the converter.
Procedure for balancing flywheels
is given in paragraph 2-26. Con-
verters are factory balanced.

2-12 COOLING SYSTEM
TROUBLE DIAGNOSIS

a. Excessive Water Loss

If the radiator is filled too full
when cold, expansion when hot

will overfill the radiator and
coolant will be lost through the
overflow pipe. Adding unneces-
sary water will weaken the anti-
freeze solution and raise the
temperature at which freezing
may occur. To avoid losses from
this cause never fill radiator
beyond the “FILL COLD' arrow
tip.

If the cooling system requires
frequent addition of water in
order to maintain the proper
level in the radiator, check all
units and connections in the cool-
ing system for evidence of leak-
age, Inspection should be made
with cooling system cold because
small leaks which may show
dampness or dripping when cold
can easily escape detection when
the engine is hot, due to the rapid
evaporation of the leakage. Tell-
tale staing of grayish white or
rusty color, or dye stains from
anti-freeze, at joints in cooling
system are almost always sure
signs of small leaks even though
there appears to be no dampness.

Air or gas entrained in the cool-
ing system may raise the level
in radiator and cause loss of
coolant through the overflow pipe.
Air may be drawn into the cooling
system through leakage at the
water pump seal., Gas may be
forced into the cooling system
through leakage at the cylinder
head gasket even though the leak-
age is not sufficient to allow
water to enter the combustion
chamber. The following quick
check for air leaks on suction
side of pump or gas leakage from
engine may be made with a piece
of rubber tubing and a glass
bottle containing water.

1. With ecooling system cold, add
water to bring coolant to the
“FILL COLD" arrow.

2. Block open the radiator cap
pressure valve, or use a plain
cap, and be sure radiator cap is
on tight. Attach a suitable length
of rubber hose to lower end of
overflow pipe.
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3. Run engine in neutral at a safe
high speed until the engine
reaches a constant operating
temperature.

4. Without changing engine speed,
put the free end of rubber hose
into a bottle of water, avoiding
kinks or low bends that might
block the flow of air.

5. Watch for air bubbles in water
bottle. A continuous flow of bub-
bles indicates that air is being
sucked into the cooling system,
or exhaust gas is leaking into the
cooling system past the cylinder
head gasket.

b. Overheating of Cooling
System

It must be remembered that the
Buick pressure system operates
at higher temperatures than sys-
tems operating at atmospheric
pressure, Depending on the pres-
sure in cooling system, the
temperature of water or perma-
nent type anti-freeze may go
considerably above 212°F without
danger of boiling.

In cases of actual overheating the
following conditions should be
checked:

1. Excessive water loss (subpar.
b, above).

2. Slipping or broken fan belt,
3. Radiator thermostat stuck,
radiator air passages clogged,
restriction in radiator core,
hoses, or water jacket passages.

4. Improper ignition timing.

5. Improper carburetor adjust-

ment.

6. Exhaust manifold valve stuck.
7. Shortage of engine ¢il or im-
proper lubrication due to internal

conditions.

8. Dragging brakes,
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SECTION 2-D

CYLINDER HEAD AND VALVE MECHANISM SERVICE
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2-13 CYLINDER HEAD
AND VALVE SERVICE

a. Removal of Cylinder Head

1. Drain the radiator and cylinder
block.

2. Remove air cleaner and
silencer, then disconnect all pipes
and hoses from carburetor and
intake manifold.

3. Disconnect wires from accel-
erator vacuum switch, remove
coil, remove throttle return
spring.

4. Remove intake manifold and
carburetor as an assembly. Re-
move manifold gaskets,

5. When removing RIGHT cylin-
der head; (1) remove oil gauge
rod, (2) disconnect automatic
transmission filler pipe bracket
from head, (3) remove generator
mounting bracket, (4) remaove
air conditioning compressor, if
present,

6. When removing LEFT cylinder
head; (1) remove power steering
gear pumip with mounting bracket
if present, and move it out of the
way with hoses attached.

7. Disconnect wires from spark
plugs.

8, Disconnect water manifold
from both cylinder heads and dis-
connect exhaust manifold from
head to be removed.

9. With air hose and cloths, clean
dirt off cylinder head and adjacent
area to avoid getting dirt into
engine, It is extremely important

to avoid getting dirt into the hy-

draulie valve lifters,

10. Remove rocker arm cover
and remove rocker arm and shaft
assembly from cylinder head, Lift
out push rods.

NOTE: Due to the close clear-

ances in the engine compartment

it is necessary to leave some of

the bolts and push rods in the
head during removal, The push
rods should be pulled up and taped
in position while cylinder head is
being removed. These same parts
must be in the head during
ingtallation.

11, Slightly loosen all cylinder
head bolts then remove bolts and
lift off the cylinder head. Remove
gasket,

12, With cylinder head on bench,
remove all spark plugs for clean-
ing and to avoid damage during
work on the head.

b. Reconditioning Valves
and Guides

1. Place cylinder head on Holding
Fixture J-5251 with valve springs
straight up. Compress valve
springs with fixture lever and
remove the spring cap keys, then
remove the springs and caps.

2. Carefully roll cylinder head
away from holding fixture until
one edge rests on bench, then
remove valves. Place valves in
a stick with numbered holes to
keep them in order for reinstal-
lation in original positions.

3. Scrape all carbon from com-
bustion chambers, piston heads,
and valves. Clean all carbon and
gum deposits from wvalve guide
bores, When using scrapers or
wire brushes for removing car-
bon, avoid scratching valve seats
and valve faces.

4, Inspect wvalve faces and seats
for pits, burned spots or other
evidences of poor seating. If a
valve head must be ground until
the outer edge is sharp in order
to true up the face, discard the
valve because the sharp edge will
run too hot,

5. Check fit of wvalve stems in
guides, If clearance is excessive
replace the guides as follows:

(a) Remove center crossbar from
Holding Fixture J-5251, place
cylinder head in fixture so that
inlet port side rests against the
fixture lower bar, then drive
guides out from combustion
chamber side using Driver J-269.

CEMTER CROSS BaR-

Figure 2-13—Removing Valve in
Holding Fixture J-5251
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DRIVE OLD GUIDE OUT
FROM COMBUSTION
CHAMBER SIDE

DRIVE NEW GUIDE IN
FROM TOP SIDE OF HEAD

J 524041

Figure 2-14—Removing and Installing Valve Guide

{b} Place cylinder head on hold-
ing fixture with valve cover studs
straight up, remove cover gasket
and clean gasket surface of head,

(c) Place Valve Guide Aligner
J-5240-2 over guide hole in head,
insert the valve guide either end
down, and use Installer J-5240-1
and hammer to drive guide down
into head until the shoulder omn
the installer contacts top of the
aligner. See Figure 2-14. Repeat
for each guide.

{d) Use Valve Guide Reamer
J-129-3 to finish ream inlet and
exhaust guides. Replacement
guides are not finish reamed to

6. Reface wvalves and true up
valve seats to 45 degrees. Cutting
a valve seat results in lowering
the valve spring pressure and in-
creases the width of the seat. The
nominal width of a valve seat is
3/64" to 5/64" (1/16" average).
If valve seat is over 5/64" after
truing up, it should be narrowed
to specified width by using the
proper 20 degree and 70 degree
cutters.

Improper hydraulic wvalve lifter
operation may result if valve and
seat have been refinished enough
to allow the end of valve stem to
raise approximately .050" above
normal position. In this case it
will be necessary to grind off
end of wvalve stem or replace
parts.

The normal height of the wvalve
stem above the valve rocker arm
cover gasket surface of the cyl-
inder head is 1.540.

7. Lightly lap valves into seats
with fine grinding compound. The
refacing and reseating operations
should leave the refinished sur-
faces smooth and true so that a
minimum of lapping is required.
Excessive lapping will groove the
valve face and a grooved valve
will not seat tightly when hot.

8, Test valves for concentricity
with seats and for tight seating.
Valves usually are tested by
lightly coating the valve face with

does not prove that valve face is
concentric with the wvalve stem,
or that the valve is seating all
the way around. After making this
test, wash all blue from surfaces,
lightly coat valve seat with blue
and repeat the test to see whether
a full mark is obtained on the
valve. Both tests are necessary
to prove that a proper seat is
being obtained.

8. Reinstall center crossbar in
holding fixture, install valves in
guides, then install valve springs,
caps and keys. Place ends of
springs having closed coils
against cylinder head.

c. Replacement of
Rocker Arms

1. Remove cotter pin, flat washer
and spring washer from each end
of the rocker arm shaft and
remove bolts from brackets. Re-
move rocker arms, brackets and
springs from shaft,

2. Clean and inspect all parts and
replace those that are excessively
WOrn.

3. Assemble springs, rocker
arms and brackets on shaft as
shown in Figure 2-15. Note that
the long spring is at middle of
shaft, the valve ends of all rocker
arms slant toward middle of
shaft, and a bracket is located be-
tween each pair of rocker arms.

4, Install spring washer, flat
washer, and cotter pin on each
end of shaft in the order named.

prussian blue and turning the
valve against its seat. This in-
dicates whether the seat is con-
centric with the wvalve guide but

PLAIN WASHER T ROCKER
SPRING WA [ ARM
N WASHER, o
SHORT SPRING,
LONG SPRING

Figure 2-15—Rocker Arm and
Shaft Assembly
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WASHER

Figure 2-16—Rocker Arm Shaft
End View

5. Install bolts with plain washers
through brackets and shaft so that
the notch on one end of shaft is
upward in line with bolt heads.
This places the oil holes on lower
side of shaft in proper relation-
ship to rocker arms. See Figure
2-16,

d. Installation of
Cylinder Head

Make certain that gasket surfaces
and all parts are absolutely clean,
then install cylinder head by
reversing the procedure for re-
moval, paying particular attention
to the following points.

(1) When handling thin erimped
steel gaskets use care to prevent
damage to the lacquered surface
coat and to prevent kinking at
sealing rings stamped in gasket.
The lacquered gasket should not
be coated with any type of sealing
material when installed. Always

uge a new steel gasket because

then finally tighten in same se-
quence to 65-75 ft. lbs. torque.
Always use an accurate torgue
wrench when tightening cylinder
head bolts, to insure uniform and
proper torque on all bolts, Uneven
or excessively tightened bolts
may distort cylinder bores,
causing compression loss and ex-
cessive oil consumption,

(4) Install locking plates with
exhaust manifold bolts, tighten
bolts only to 10-15 ft. 1bs. torque,
then bend one tab of plate against
a flat on each bolt head.

(3} When rocker arm and shaft
assembly is installed, make cer-
tain that the notch in one end of

shaft i1s upward in line with
bracket bolt heads. See Figure
2-16.

{6} Install intake manifold gaskets
so pointed end of each gasket is
“IN'' toward center of engine.

{7) After installation is completed
and engine has been warmed up to
operating temperature, recheck
cylinder head bolts for 65-75 ft.
1bs. torque.

2-14 HYDRAULIC
VALVE LIFTER
SERVICE

a. Removal of Valve Lifters

1. Remove air cleaner and
silencer, then disconnect all pipes
from carburetor and intake
manifold.

the stamped sealing rings are
flattened in a used gasket.

(2) Right and left cylinder heads
are identical except that the water
inlet port is open at front end and
is plugged at rear end as installed
on engine,

(3) After installatien of eylinder
head, tighten all bolts a little at
a time about three times around
in sequence shown in Figure 2-17,

Figure 2-17—Cylinder Heod Bolt
Tightening Sequence

2. Disconnect wires from the ac-
celerator vacuum switch and re-
move the throttle return spring.
Remove ignition coil and equal-
izer shaft bracket from intake
manifold and move these parts
out of the way.

3. Remove intake manifold and
carburetor as an assembly. Re-
move manifold gaskets.

4, With air hose and cloths, clean
dirt from cylinder heads, valve
lifter cover and adjacent area to
avoid getting dirt into engine. It
is extremely important to avoid
getting dirt into the hydraulic
valve lifters.

5. Remove rocker arm cover,
rocker arm and shaft assembly,
and push rods from bank where
valve lifters are to be removed.

6. Remove valve lifter cover and
remove the valve lifters that re-
quire service. Place lifters in a
wooden block having numbered
holes or wuse other suitable
method of identifying them ac-
cording to original position in
engine,

1f less than a full set of lifters is
being removed, immediately dis-
assemble and inspect one or two
for presence of dirt or varnish
(subpar. ¢). If lifters contain dirt
or varnish it is advisable to re-
move all lifters for cleaning and
inspection; otherwise it will be
satisfactory to service only those
lifters that are not operating
properly.

7. Examine the cam contact sur-
face at lower end of each lifter
body. If this surface is exces-
sively worn, galled, or otherwise
damaged discard the lifter as-
sembly. In this case also examine
the mating camshaft lobe for ex-
cessive wear or damage.

b. Cleaning Tank J-5093 and
Cleaning Fluids

Cleaning Tank J-5093 is designed
to permit a systematic and
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Figure 2-18—Tank J-5093 Set Up
for Cleaning Lifter Parts

thorough cleaning of hydraulic
valve lifter parts. It provides
three compartments for cleaning
fluids, two 16-compartment clean-
ing trays, one small tray for
special tools and a removable
cover, The two cleaning trays
allow one set of lifters to be
spoaking while another set is being
worked on. The cover, placed on
bench in front of tank, provides
an easily cleaned working sur-
face. See Figure 2-18.

The left hand compartment of tank
is for cleaning solvent in which
parts are soaked after disassem-
bly. The solvent required should
either dissolve the wvarnish de-
posit on lifter parts or soften the
varnish so that it can be removed
by wiping, after soaking for not
longer than one hour. Gulf Motor
Flush, or an equivalent solvent,
will effectively clean lifter parts.

When selecting a cleaning sol-
vent, careful consideration should
be given to its effect upon the
hands. The directions and safety
precautions of the manufacturer
should be understood and ob-
served to avoid personal injury.
A wise safety rule is to wear
rubber gloves when handling parts
that are wet with cleaning solvent.

The middle compartment of tank
is for clean kerosene to be used
for cleaning parts after removal
from the cleaning solvent. The
right hand compartment is for
clean kerosene to be used ex-
clusively for final rinsing of parts
just before assembly.

When the cleaning tank is not
being used the cover should be
installed to exclude dirt from the
cleaning fluids. As a further pre-
caution, do not use the tank for
any parts except hydraulic valve

lifters.

To avoid early contamination and
deterioration of the cleaning sol-
vent a separate pan of suitable
size should be provided so thata
tray of lifter parts can be flushed
in kerosene before it is placed
in the solvent.

¢. Disassembly and Cleaning
of Lifters

1. Disassemble each valve lifter
by using a push rod to hold down
the push rod seat while removing
the plunger retainer from the
lifter body, using Retainer Re-
mover J-5238. See Figure 2-19,
View A. Remove push rod seat
and plunger from lifter body.

la, If a plunger sticks in lifter
body place lifter in large end of
Plunger Remover J-4160-A, with
plunger inward. While holding
lifter with thumb, rap the open
end of remover against a block
of wood with just enough forece to
jar the plunger from body. See
Figure 2-19.

2, Drain oil out of body into a
waste can and then remove the

A—REMOVAL

B—IMSTALLATION

Figure 2-19—Removing and Installing
Plunger Retainer

| WOOD
|_BLOCK

Figure 2-20—Removing Stuck Plunger
with J-4160-A

ball, retainer and spring, A
strainer placed over waste can
will prevent dropping these parts
into can,

3. Place all parts of each lifter
in a separate compartment of a
tray from Cleaning Tank J-5093.
The body and plunger are selec-
tively fitted to each other and
must not be interchanged with
parts of other lifters. Keeping
all parts of the lifter together
until cleaned and inspected will
aid in diagnosing cause of im-
proper operation.

4. Rinse the tray full of lifter
parts in a pan of kerosene to
remove as much oil as possible.
This will reduce contamination of
the cleaning solvent and extend its
effective life,

5. Submerge the tray and parts
in the cleaning solvent in left
hand compartment of Cleaning
Tank J-5093 and leave to soak for
approximately one hour. The time
required will depend on the var-
nish on lifter parts and the effec-
tiveness of the solvent,

6. After the varnish has dissolved
or has softened sufficiently to
permit removal by wiping, raise
the tray and suspend it above the
solvent by means of the hooks on
tray handles, Allow tray and parts
to drain so that solvent will be
saved,
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T. Rinse the tray of parts in the
pan of kerosene to cut the solvent
and avoid injury to hands, then
place tray on the tank cover lo-
cated on bench in front of cleaning
tank,

8. Working on one lifter at a
time and using CLEAN lint-free
cloths, thoroughly wipe off all
parts. Clean the plunger and the
external and internal surfaces of
the body with a hard wiping action
to remove any varnish deposits.
Rinse the parts in the kerosene
contained in the middle compart-
ment of cleaning tank, using
Cleaning Brush J-5099 in the bore
of lifter body.

NOTE: To insure absolute clean-
liness of a reconditioned lifter

assembly, it is advisable to in-

spec[ and assemble each (lifter

subpar, d, e, ) before cleaning

the next lifter.

d. Inspection of Hydraulic
Lifter Parts

(1) Lifter Body. Inspect inner and
outer surfaces of body for blow
holes and scoring. Replace lifter
assembly if body is roughly
scored or grooved, or has a blow
hole extending through the wall
in position to permit oil leakage
from lower chamber. The prom-
inent wear pattern just above
lower end of body should not be
considered a defect unless it is
definitely grooved or scored; it
is caused by side thrust of cam
against body while the lifter is
moving vertically in its guide.

Inspect the cam contact surface
on lower end of lifter body. Re-
place the lifter assembly if this
surface 1is excessively worn,
galled, or otherwise damaged. A
lifter body that has been rotating
will have a round wear pattern
and a non-rotating lifter body will
have a square wear pattern with a
very slight depression near the
center, Either condition is normal
and such bodies may be continued

GALLED SOFT
INCORRECT WEAR PATTERMS

DEFTH OF GROOVE MUST
‘;_0'- EXCEED 020

RN ROTATING
| NORMAL WEAR PATTERNS

Figure 2-21—Lifter Body Wear
Patterns

in use if the surface is free of
defects. See Figure 2-21.

(2) Lifter Plunger. Using a mag-
nifying glass, inspect the check
ball seat for defects. Inspect
outer surface of plunger for
scratches or scores, Small score
marks with a rough, satiny finish
will cause the plunger to seize
when hot but operate normally
when cool. Defects in check ball
seat or scores or scratches on
outer surface of plunger which
may be felt with a fingernail are
causes for replacing the lifter
assembly. This rule does not ap-
ply to the slight edge which may
sometimes be present where the
lower end of plunger extends be-
low the ground inner surface of
the body. This edge is not detri-
mental unless it is sharp or
burred,

A Dblackened appearance is not
a defective condition. Sometimes
the discoloration serves to high-
light slight grinder chatter marks
and give the outer surface of
plunger a ridged or fluted appear-
ance, This condition will not
cause improper operation, there-
fore it may be disregarded.

(3) Push Rod and Seat. Replace
the push rod seat if the area
where the push rod contacts is
rough or otherwise damaged. Re-
place any push rod having a rough
or damaged ball end.

(4) Check Ball. Using a magni-
fying glass, carefully examine the
check ball for nicks, imbedded
material or other defects which
would prevent proper seating,
Such defects would indicate the
cause of intermittently noisy
lifter operation. Even though no
defects are found it is always
advisable to discard the old ball
and use a new one when reassem-
bling the lifter,

(5) Ball Retainer. Replace a re-
tainer which is cracked or which
has a heavily pounded area
between the two holes, A small
bright spot where the ball con-
tacts the retainer is the normal
condition.

{6) Plunger Spring. Replace the
plunger spring only if it is dis-
torted or damaged. Exhaustive
tests have shown that plunger
springs seldom break down in
service,

e. Check Ball Travel

Any ball retainer now used will
hold ball travel within satisfac-
tory limits unless the retainer is
badly worn or damaged, There-
fore, it is not necessary to
measure travel of the check ball.

f. Assembly of Hydraulic
Lifters

All parts must be absolutely clean
when a hydraulic lifter is assem-
bled. Lint and dust may adhere
to the parts if they are blown off
or wiped with cloths; therefore
they should be rinsed in CLEAN
kerosene and assembled without

drying.

1. Rinse lifter plunger in the
kerosene in middle compartment
of cleaning tank and then give it
a thorough final rinsing in the
kerosene in right compartment.

2. Hold plunger in vertical posi-
tion with feed hole up, then rinse
and install the check ball, ball
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Figure 2=22—=Hydraulic Valve
Lifter Parts

retainer, spring, and body over
the plunger. See parts in Fig-
ure 2-22,

3. Rinse push rod seat and
plunger retainer, place these
parts in end of body and depress
with handle of Remover J-5238
until retainer engages groove in
body. See Figure 2-19.

4, Wrap the lifter in clean paper
or otherwise protect it from dirt
while reconditioning the other
valve lifters, preparatory to test-
ing all lifters for leakdown rate.

g. Testing Lifter Leak-down
Rate

After a hydraulic lifter has been
cleaned, inspected, and assembled
it must be tested before it is
installed in an engine, Lifter Test
Fixture J-5093 has been designed
to test the leak-down rate of a
lifter to determine whether it is
within limits which assure satis-
factory lifter operation.

The following procedure must be
carefully followed to obtain an
accurate test.

1. Thoroughly clean the cup of
test fixture, install cup on fixture,
and fill it to within 1/2" of the
top with ‘‘Hydraulic Lifter Test
Fluid,”" which is available through
Kent - Moore Organization, Inec.
under K-M number J-5268,

2. Remove rubber washer (used
for larger lifters) and install
Gauge Sleeve J-5180-5 in the cup;

also install Buick V-8 Gauge Rod
Nose J-5180-15 in the ram.

3. Swing the weight arm up out of
the way, raise the ram and place
the valve lifter (top side up) in
Sleeve J-5180-5. The lifter must
be completely covered by the fluid
during test.

4, Lower the ram to rest in the
lifter push rod seat, then lower
the weight arm to rest on the
roller or ram as shown in Fig-
ure 2-23.

5. Operate the lifter plunger
through its full travel to force
all air out of the lifter by using
a vigorous pumping action on the
weight arm. Continue the pumping
action until considerable resist-
ance is built up in the lifter and
a definite grab point is felt at the
top of the stroke, when the in-
dicator pointer is at the bottom
of the scale.

Finally, pump vigorously for ap-
proximately 10 additional strokes
to make sure all air is removed
from the lifter. NOTE: If one
stroke offers noticeable weak re-
sistance during the last 10 pump-
ing strokes replace the check ball

in lifter and repeat the leakdown
test to this point.

6. Raise weight arm to allow the
lifter plunger to come up to its
retainer, then lower the arm to
rest on the ram roller. As the
pointer starts moving upward

Figure 2-23—Checking Leak-down Rate

start rotating the fluid cup by
turning the handle one revolution
every two seconds, See Fig-
ure 2-23.

T. Use a stop watch to check the
time required for the pointer to
move from the lower to the upper
mark on scale where marked
““BUICK V-8."" The cup must be
rotated during this test.

B. The leak-down rate (time be-
tween marks) must be between
12 and 40 seconds to assure sat-
isfactory lifter performance. A
doubtful lifter should be tested
three or four times. Replace any
lifter which does not test within
the specified limits.

9, After all lifters have been
tested, place the cover over the
test fixture to keep dirt out of the
cup and fluid, The fluid should be
discarded and the cup should be
thoroughly cleaned after a few
sets of lifters have been tested.

h. Installation of Valve
Lifters

Make certain that valve lifter
guide holes and adjacent area of
cylinder block are clean, then oil
and install valve lifters. Each
lifter must slide freely in its
guide hole; if a lifter is tight in
one guide hole fit it to another
hole.

Complete the installation of all
parts by reversing the procedure
for removal. An initial adjust-
ment for clearance is not re-
quired, therefore, the valve train
does not have any provision for
adjustment after assembly.

2-15 TIMING CHAIN
COVER AND CAM-
SHAFT SERVICE

a. Remove and Install
Timing Chain

1. Drain engine cooling system,
then remove radiator core,
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shroud (if so equipped), fan belt,
fan and pulley, and crankshaft
balancer,

2. Remove all bolts that attach
the timing chain cover and the
water manifold to the upper and
lower crankcase and the cylinder
heads. Do not remove five bolts
attaching water pump to chain
cover, Remove cover and mani-
fold, using care to avoid damaging
lower crankcase (oil pan) gasket.

3. Remove o0il slinger from
crankshaft and remove the bolt,
lock washer and plain washer that
attaches the fuel pump operating
eccentric and the camshaft
sprocket to front end of camshaft,

4. If there has been doubt about
the valve timing, turn crankshaft
until the camshaft sprocket key-
way is straight down toward the
crankshaft and the 0" timing
marks on both sprockets are
toward each other and in line with
shaft centers, See Figure 2-24,

5. Using two large screwdrivers,
alternately work the

camshaft

Figure 2-24—Timing Chain and
Sprockets Properly Installed
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Figure 2-25—Installing Crankshaft
Qil Seal

and crankshaft sprockets outward
until the camshaft sprocket is
free of camshaft. Remove this
sprocket and timing chain, then
remove other sprocket from
crankshaft.

6. Thoroughly clean all sludge
from timing chain cover and front
face of crankcase. Inspect crank-
shaft oil seal in chain cover and
replace if worn {(subpar.b, below),

7. When ready to install timing
chain, turn crankshaft until Nos.
1 and 4 pistons are on top dead
center. Turn camshaft so that the
sprocket key points straight down
toward crankshaft. See Figure
2-24,

8. Place timing chain over the
camshaft and crankshaft sprock-
ets so that the ‘0’’ marks stamp-
ed on front faces of sprockets are
nearest each other and aligned
between the sprocket hubs. Install
sprockets with chain on the two
shafts, See Figure 2-24,

9, If fuel pump operating eccen-
tric is detached from camshaft
sprocket, install it so that the
keyway fits over key in camshaft,
then install plain washer, lock
washer and bolt to hold eccentric
and sprocket to camshaft.

10, Install oil slinger on crank-
shaft with concave side outward

then reinstall all parts by revers-
ing the procedure for removal.

b. Replacement of Crankshaft
Qil Seal in Timing Chain
Cover

1, With timing chain cover on
bench, remove the braided fabric
packing with a screwdriver and
then tap the pressed steel shedder
out of the cover.

2. Work new packing into the
shedder, then drive shedder into
recess in timing chain cover,
using Installer J-5250-1, See
Figure 2-25.

3. Push Packing Expander
J-5250-2 through the seal to ex-
pand the packing into place and
size the opening for the crank-

shaft. See Figure 2-23. Apply a
light coat of vaseline to the
packing.

<. Camshaft Bearings

The five steel-backed babbitt-
lined camshaft bearings are
pressed into the crankcase. Going
from front to rear, each bearing
is bored .030" smaller than the
preceding bearing, and each cam-
shaft journal is correspondingly
reduced in diameter.

The camshaft bearings must be
line reamed to size after being
pressed into the crankcase. Since
this operation requires special
reaming equipment the original
bearings should be retained
unless severely damaged. Slightly
scored camshaft bearings will be
satisfactory if the surface of
camshaft journals are polished
and bearings are cleaned up to
remove burrs, and the fit of shaft
in bearings is free and within the
clearance limits of .0015" to
004",
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2-16 REPLACEMENT OF
CONNECTING ROD
BEARINGS

A connecting rod bearing consists
of two halves or shells which are
alike and interchangeable in rod
and cap., When the shells are
placed in rod and cap the ends
extend slightly beyond the parting
surfaces so that when rod bolts
are tightened the shells will be
clamped tightly in place to insure
positive seating and to prevent
turning. The ends of shells must
never be filed flush with parting
surface of rod or cap.

If a precision type connecting rod
bearing becomes noisy or is worn
so that clearance on crankpin is
excessive, a new bearing of prop-
er size must be selected and
installed since no provision is
made for adjustment. Under no
circumstances should the con-
necting rod or cap be filed to
adjust the bearing clearance.

da. Inspection of Connecting
Rod Bearings and
Crankpin Journals

After removal of lower crank-
case, disconnect two connecting
rods at a time from crankshaft
and inspect the bearings and
crankpin journals, While turning
crankshaft it is necessary to
temporarily reconnect the rods to
crankshaft to avoid possibility of
damaging the journals through
contact with loose rods,

Replacement of Connecting
Rod Bearings . . . . ...
Replacement of Crankshaft
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If connecting rod bearings are
chipped or scored they should be
replaced. If bearings are in good
physical condition check for
proper clearance on crankpins
as described in subparagraph b,
below.

If crankpin journals are scored
or ridged the crankshaft must be
replaced, or reground for under-
size bearings, to insure satis-
factory life of connecting rod
bearings. Slight roughness may
be polished out with fine grit
polishing cloth thoroughly wetted
with engine oil. Burrs may be
honed off with a fine oil stone.

Use an outside micrometer to
check crankpins for out-of-round.
If crankpins are more than .0015"
out-of-round, satisfactory life of
new bearings cannot be expected.

b. Checking Clearance and
Selecting Replacement
Connecting Rod Bearings

Service bearings are furnished in
standard size and several under-
gizes (including undersizes for
reground crankpins),

The clearance of connecting rod
(and crankshaft) bearings may be
checked by use of Plastigage,
Type PG-1 (green), which has a
range of .001" to .003". Plasti-
gage is manufactured by Perfect
Circle Corporation, and is avail-
able through General Motors
parts warehouses.

1. Remove connecting rod cap
with bearing shell., Wipe oil from
bearing and erankpin journal, also
blow 0il out of hole in erankshait,
NOTE: Plastigage is soluble in
oil.

2. Place a piece of Plastigage
lengthwise along the bottom cen-
ter of the lower bearing shell
{Figure 2-26, view A}, then install
cap with shell and tighten bolt
nuts to 40-45 ft lbs. torque.

NOTE: The rib on edge of cap
and the conical boss on web of
rod must be toward rear of engine
on all rods in right bank or
toward front of engine in left
bank.

3. DO NOT TURN CRANKSHAFT
with Plastigage in bearing.

4, Remove bearing cap with bear-
ing shell, the flattened Plastigage
will be found adhering to either
the bearing shell or the erankpin.
Do not remove it.

5. Using the scale printed on the
Plastigage envelope, measure the

A—STAR

B—FLATTENED

Figure 2-26—Checking Bearing
Clearance with Plastigage
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flattened Plastigage at its widest
point. The number within the
graduation which most closely
corresponds to the width of
Plastigage indicates the bearing
eclearance in thousandths of an
inch. See Figure 2-26.

6. The desired clearance with a
new bearing iz .0002" to .0023".
If bearing has been in service it
is advisable to install a new bear-
ing if the clearance exceeds
.003"; however, if bearing is in
good condition and is not being
checked because of bearing noise,
it is not necessary to replace the
bearing.

T. If a new bearing is being se-
lected, try a standard size, then
each undersize bearing in turn
until one is found that is within
the specified limits when checked
for clearance with Plastigage.
NOTE: Each undersize bearing
shell has a number stamped on
outer surface on or near the tang
to_indicate amount of undersize.
See Figure 2-27,

8. After the proper size bearing
has been selected, clean off the
Plastigage, oil the bearing thor-
oughly, reinstall cap with bearing
shell and tighten bolt nuts to 40-
45 ft. lbs, torque. See NOTE in
Step 2.

9. With selected bearing installed
and bolts tightened, it should be
possible to move connecting rod

UMDERSIZE MARK
TANG '-\ i

Figure 2-27=Location of Undersize
Mark on Bearing Shell

freely back and forth on crankpin
as allowed by end clearance. If
rod cannot be moved, either the
bearing is too much undersize or
a misaligned rod is indicated.

2-17 REPLACEMENT OF
CRANKSHAFT
BEARINGS

A crankshaft bearing consists of
two halves or shells which are
alike and interchangeable in cap
and crankcase. The first four
bearings are identical, but the
rear bearing is longer and flanged
to take crankshaft end thrust.
When the shells are placed in
crankcase and bearing cap the
ends extend slightly beyond the
parting surfaces so that when cap
bolts are tightened the shells will
be clamped tightly in place to
insure positive seating, and to
prevent turning. The ends of
shells must never be filed flush
with parting surface of crankcase

or bearing cap.

If a thrust bearing shell is dis-
turbed or replaced it is necessary
to line up the thrust surfaces of
the bearing shell before the cap
bolts are tightened. To do this,
move the crankshaft fore and aft
the limit of its travel several
times with the bearing cap bolts
finger tight.

Crankshaft bearings are the pre-
cision type which do not require
reaming to size or other fitting.
Shims are not provided for ad-
justment since worn bearings are
readily replaced with new bear-
ings of proper size. Bearings for
service replacement are fur-
nished in standard size and
undersizes. Under no circum-

stances should erankshaft bearing

caps be filed to adjust for wear

in old bearings.

a. Inspection of Crankshaft
Bearings and Crankshaft

After removal of lower crank-
case, oil pump and bell housing

cover perform the following re-
moval, inspection and installation
operations on each crankshaft
bearing in turn so that the crank-
shaft will be well supported by the
other bearings.

NOTE: If crankshaft has been re-
moved to check straightness the
following procedure is suggested.

Rest crankshaft on ‘‘veeblocks’’
at number one and number five
main bearing journals. Check in=
dicator runout at No. 2, 3 and 4
main bearing journals. Total in-
dicator readings at each journal
should not exceed .003",

While checking runout at each
journal note relation of ‘‘high”
spot (or maximum eccentricity)
on each journal to the others.
““High’’ spot on all journals
should come at the same angular
location. If **high’’ spots do not
come at nearly the same angular
location, crankshaft has a “‘erook’
or ‘‘dogleg’ in it and is unsatis-
factory for service.

1. Since any service condition
which affects the crankshaft bear-
ings may also affect the connect-
ing rod bearings, it is advisable
to inspect connecting rod bearings
first (par. 2-16), If crankpins are
worn to the extent that crankshaft
should be replaced or reground,
replacement of crankshaft bear-
ings only will not be satisfactory.

2. Remove one bearing cap, then
clean and inspect lower bearing
shell and the crankshaft journal.
If journal surface is scored or
ridged, the crankshaft must be
replaced or reground to insure
satisfactory operation with new
bearings. Slight roughness may
be polished out with fine grit
polishing cloth thoroughly wetted
with engine oil, and burrs may
be honed off with a fine stone.

3. If condition of lower bearing
shell and crankshaft journal is
satisfactory, check the bearing
clearance with Plastigage as de-
scribed for connecting rod bear-
ings in paragraph 2-186,
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4, When checking a crankshaft
bearing with Plastigage, turn
crankshaft so that oil hole is up
to avoid dripping of oil on Plasti-
gage. Place paper shims in lower
halves of adjacent bearings and
tighten cap bolts to take the
weight of crankshaft off the lower
shell of bearing being checked.
NOTE: Arrow on cap must point
to front of engine.

5. If bearing clearance exceeds
.0036", it is advisable to install
a new bearing: however, if bear-
ing is in good condition and i=
not being checked because of
bearing noise, it is not necessary
to replace the bearing.

b. Selection and Installation
of a New Crankshaft
Bearing

1. Loosen all crankshaft bearing
cap bolts 1/2 turn, and remove
cap of bearing to be replaced.

2. Remove upper bearing shell
by inserting Bearing Shell Re-
mover and Installer J-8080 in oil
hole in ecrankshaft, then slowly
turning crankshaft so that the tool
rotates the shell out of place by
pushing against the end with-
out the tang. CAUTION: When
turning crankshaft with rear
bearing cap removed hold oil seal
to prevent it from rotating out of
position in crankcase,

3. The crankshaft journal cannot
be measured with an outside mi-
crometer when shaft is in place;
however, when upper bearing
shell is removed the journal may
be checked for out-of-round by
using a special erankshaft caliper
and inside micrometer. The cali-
per should not be applied to
journal in line with the oil hole.
If crankshaft journal is more than
.0015" out-of-round, the crank-
shaft should be replaced since
the full mileage cannot be
expected from bearings wused
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Figure 2-28—Removing and Installing

Crankshaft Bearing Upper Shell

with an excessively out-of-round
crankshaft.

4, Before installation of bearing
shells make sure that crankshaft
journal and the bearing seats in
crankcase and cap are thoroughly
cleaned.

5. Coat inside surface of upper
bearing shell with engine oil and
place shell against crankshaft
journal so that tang on shell will
engage notch in erankcase when
shell is rotated into place,

6. Rotate bearing shell into place
as far as possible by hand, then
insert Installer J-8080 in crank-
shaft oil hole and rotate erank-
shaft to push shell into place.
CAUTION: Bearing shell should
move into place with very little
pressure. If heavy pressure is
required, shell was not started
squarely and will be distorted i
forced into place.

7. Place lower bearing shell in
bearing cap, then check clear-
ance with Plastipage as previ-
ously described.

B8, The described clearance with
a new bearing is .0005" to .0025".
If this clearance cannot be ob-
tained with a standard size bear-
ing, insert an undersize bearing
and check again with Plastigage.
NOTE: Each undersize shell has
a number stamped on outer sur-
face on or near the tang to in-
dicate amount of undersize. See

Figure 2-27,

9, When the proper size bearing
has been selected, clean out all
Plastigage, oil the lower shell
and reinstall bearing cap. Tighten
cap bolts to 100-110 ft, lbs, The
crankshaft should turn freely at
flywheel rim; however, a very
slight drag is permissible if an
undersize bearing is used.

10. 1f a thrust bearing shell is
disturbed or replaced it is nec-
essary to line up the thrust sur-
faces of the bearing shell before
the cap bolts are tightened. To
do this, move the crankshaft fore
and aft the limit of its travel
several times with the thrust
bearing cap bolts finger tight.

11. After bearing is installed and
tested, loosen all bearing cap
bolts 1/2 turn and continue with
other bearings. When bearings
have been installed and tested,
tighten all bearing cap bolts to
95-120 ft. 1bs. torque.

¢. Installation of Rear
Bearing Qil Seals

Braided fabric seals are pressed
into grooves formed in crankcase
and rear bearing cap to rear of
the oil eollecting groove, to seal
against leakage of oil around the
crankshaft,

Neoprene composition seals are
placed in grooves in the sides of
bearing cap to seal against leak-
age in the joints between cap and
crankcase., The neoprene coms=-
position swells in the presence of
oil and heat, The seals are
undersize when newly installed
and may even leak for a short
time until the seals have had
time to swell and seal the open-
ing. See Figure 2-29,

The braided fabric seal can be
installed in crankcase only when
crankshaft is removed; however,
the seal can be replaced in cap
whenever cap is removed. Re-
move old seal and place new seal
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Figure 2-29—Rear Bearing Qil Seals

in groove with both ends project-
ing above parting surface of cap.
Force seal into groove by rubbing
down with hammer handle or
smooth stick until seal projects
above the groove not more than
1/16". Cut ends off flush with
surface of cap, using sharp knife
or razor blade, See Figure 2-20,
CAUTION: The engine must be
operated at slow speed when first
started after new braided seal is
installed,

The neoprene composition seals
are slightly longer than the
grooves in the bearing cap. The
seals must not be cut to length.
Just before installation of bearing
cap in crankcase, lightly lubricate
the seals and install in bearing
cap with upper end protruding
approximately 1/18". After cap
is installed, force seals up into
the cap with a blunt instrument
to be sure of a seal at the upper
parting line between the cap and
case,

d. Installation of Oil Pump
and Lower Crankcase

1. Install oil pump assembly, fol-
lowing procedure given in para-
graph 2-24 to avoid binding.

2. Thoroughly clean lower crank-
case and flywheel lower housing
or bell housing cover before in-
stallation. Use new gaskets when
installing lower crankcase and
flywheel lower housing.

3. When reconnecting steering
linkage, follow instructions out-
lined in Group 8.

2-18 REPLACEMENT OF
PISTONS, RINGS
AND CONNECTING
RODS

a. Removal and Disassembly
of Piston and Rod
Assemblies

1. Remove cylinder heads (par.
2-13, a), lower crankcase and oil
and vacuum pump,

2. Examine the cylinder bores
above the ring travel. If bores
are worn so that a shoulder or
ridge exists at this point, remove
ridges with a ridge reamer to
avoid damaging rings or cracking
ring lands in pistons during re-
moval, Chamfering at 15 degree
angle will prevent ring damage
when pistons are reinstalled.

3. Use a silver pencil or quick
drying paint to mark the cylinder
number on all pistons, connecting
rods and caps. Starting at front
end of crankcase, the cylinders
in right hand bank are numbered
1, 3, 6, 7 and in left bank are
numbered 2, 4, 6, 8.

4, With No. 1 crankpin straight
down, remove the cap with bear-
ing shell from No. 1 connecting
rod, then install the short Con-
necting Rod Bolt Guide J-5239-1
on the lower connecting rod
bolt, and install the long Guide
J-5239-2 on the opposite bolt,
above crankpin. Turn guides down
to hold the bearing upper shell in
place, See Figure 2-30.

5. Use the long guide to push the
piston and rod assembly out of
the cylinder, then remove guides
and reinstall cap with bearing
shell on rod.

6. Remove all other piston and

rod assemblies in the same
manner,
7. Remove compression rings.

Then remove oil ring by removing
the two rails, spacer, and ex-
pander which are separate pieces
in each piston third groove. See
Figure 2-27.

Figure 2-30—Connecting Rod Bolt
Guides Installed

8. Place piston and rod assembly
in press. Using Piston Support
J-6047-17 (with full radial face
up) under the piston, place Drive
Pin J-6047-4 in upper end of pis-
ton pin and press pin from rod
and piston. Guide Pin J-6047-16
is not used during pin removal.

b. Inspection of Cylinder Bores

Inspect cylinder walls for scor-
ing, roughness, or ridges which
indicate excessive wear. Check
eylinder bores for taper and out-
of-round with an accurate cyl-
inder gauge at top, middle, and
bottom of bore, both parallel and
at right angles to centerline of
engine, The diameter of cylinder
bore at any point may be meas-
ured with an inside micrometer,
or Telescope Gauge and meas-
uring across the gauge contact
points with outside micrometer,

If a cylinder bore is moderately
rough or slightly scored but is
not out-of-round or tapered, it
usually is possible to remedy the
condition by honing the bore to
fit a standard service piston,
since standard service pistons
are of high limit diameters. If
cylinder bore is very rough or
deeply scored, however, it may
be necessary to rebore the cyl-
inder and fit an oversize piston
in order to insure satisfactory
results,

If cylinder bore is tapered .005"
or more, or is out-of-round .003"
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or more, it is advisable to rebore
for the smallest possible oversize
pistons and rings., With this
amount of bore wear, some piston
wear has usually taken place so
that the +total clearance in the
ring travel will be sufficient to
produce noisy piston operation.

c. Inspection of Pistons,
Rings and Pins

Clean carbon from piston sur-
faces and under side of piston
heads. Clean carbon from ring
grooves with suitable tool and
remove any gum or varnish
from piston skirts with suitable
solvent,

Carefully examine pistons for
rough or scored bearing surfaces,
cracks in skirt or head, cracked
or broken ring lands, chipping or
uneven wear which would cause
rings to seat improperly or have
excessive clearance in ring
grooves, Damaged or faulty pis-
tons should be replaced.

The pistons are cam ground,
which means that the diameter at
a right angle to piston pin is
greater than the diameter parallel
to piston pin. When a piston is
checked for size it must be meas-
ured with a micrometer applied
to skirt at points exactly 90 de-
grees to piston pin. See Figure
2-31. Measurements should be
made at top and bottom ends of
skirt; the diameter at top end
will normally be very slightly
less than at bottom end after a

Figure 2-31=Measuring Piston with
Micrometer

piston has been in service in an
engine.

Inspect bearing surfaces of piston
pins and check for wear by meas-
uring worn and unworn surfaces
with micrometers. Rough or worn
pins should be replaced. Test fit
of piston pins in piston bosses.
Sometimes pins will be found
tight due to gum or varnish de-
posits. This may be corrected
by removing the deposit with a
suitable solvent.

If piston bosses are worn out of
round or oversize, the piston and
pin assembly must be replaced.
Oversize pins are not practical
with the pressed pin and rod as-
semblies. Piston pins must fit
pistons with an easy finger push
fit at T0°F. (.00005"-.0001"),

Examine all piston rings for
scores, chips, or cracks, and for
tension as compared with new
rings. Place all compression
rings in cylinder bores at lower
end of ring travel and check gaps,
which are normally .010" to
.020". If gaps are excessive it
indicates that rings have worn
considerably and should be
replaced,

d. Reboring Cylinders and
Fitting New Pistons

If one or more cylinder bores are
rough, scored, or worn beyond
limits prescribed under Inspec-
tion of Cylinder Bores (subpar.b),
it will be necessary to smooth or
true up such bores to fit new
pistons.

If relatively few bores require
correction it will not be neces-
sary to rebore all cylinders to
the same oversize in order to
maintain engine balance, since all
over - gize service pistons are
held to the same weights as
standard size pistons. If condi-
tions justify replacement of all
pistons, however, all new pistons
should be the same nominal size.

Standard size service pistons are
high limit or maximum diameter;
therefore, they can usually be
used with a slight amount of
honing to correct slight scoring
or excessive clearances in en-
gines having relatively low mile-
age., Service pistons are also
furnished in .001", .005", .010",
020" and .030" oversizes, All
service pistons are diamond
bored and selectively fitted with
pistons pins; pistons are not fur-
nished without pins.

No attempt should be made to cut
down oversize pistons to fit cyl-
inder bores as this will destroy
the surface treatment and affect
the weight. The smallest possible
oversize service pistons should
be used and the cylinder bores
should be honed to size for proper
clearances.

Before the honing or reboring
operation is started, measure all
new pistons with micrometer con-
tacting at points exactly 90 de-
grees to piston pin (Figure 2-31)
then select the smallest piston
for the first fitting. The slight
variation usually found between
pistons in a set may provide for
correction in case the first piston
is fitted too free.

If wear at top of cylinder does
not exceed .000" on the diameter
or exceed .003" out of round,
honing is recommended for truing
the bore. If wear or out of round
exceeds these limits, the bore
should be trued up with a boring
bar of the fly cutter type, then
finish honed.

When reboring cylinders, all
crankshaft bearing caps must be
in place and tightened to proper
torque to avoid distortion of bores
in final assembly. Always be sure
the crankshaft is out of the way of
the boring cutter when boring
each cylinder. When taking the
final cut with boring bar leave
.001" on the diameter for finish
honing to give the required clear-
ance specified below.
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When honing cylinders use clean
sharp stones of proper grade
for the amount of metal to be
removed, in accordance with in-
structions of the hone manu-
facturer. Dull or dirty stones cut
unevenly and generate excessive
heat. When using coarse or
medium grade stones use care to
leave sufficient metal so that all
stone marks may be removed with
the fine stones used for finishing
to provide proper clearance,

When finish honing, pass the hone
through the entire length of cyl-
inder at the rate of approximately
B0 cycles per minute, This should
produce the desired 45 degree
cross hatech pattern on cylinder
walls which will insure maxi-
mum ring life and minimum oil
consumption.

It is of the greatest importance
that refinished cylinder bores are
trued up to have not over .0005"
out-of-round or taper. Each bore
must be final honed to remove all
stone or cutter marks and provide
a smooth surface. During final
honing, each piston must be fitted
individually to the bore in which
it will be installed and should
be marked to insure correct
installation.

After final honing and before the
piston is checked for f{it, each
cylinder bore must be thoroughly
washed to remove all traces of
abrasive and then dried thor-
oughly. The dry bore should then
be brushed clean with a power-
driven fibre brush. If all traces
of abrasive are not removed,
rapid wear of new pistons and
rings will result,

Pistons must be fitted with the
use of accurate micrometers ca-
pable of reading to one ten thou-
sandths of an inch.

A satisfactory method of fitting
pistons is as follows:

1. Expand a telescope gauge to
fit the cylinder bore at right

TELESCOPE SALGE
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Figure 2-32—Using Telescope Gauge
in Cylinder Bore

angles to the piston pin and be-
tween 1-1/2" and 2" from the top
of the bore. See Figure 2-32,

2. Measure the telescope gauge.
See Figure 2-33.

3. Measure the piston to be in-
stalled. See Figure 2-31. The
piston must be measured at right
angles to the piston pin below the
oil ring groove,

4. The tolerance of piston clear-
ance is .001" to .0016".

Both block and piston must be at
very nearly the same temperature
when measurements are taken or
errors due to expansion will
occur. A difference of 10°F be-
tween parts is sufficient to pro-
duce a variation of .0005",

Figule 2-33-'-)\.'\emu'r'|ng ‘I'r-_-lescnpe
Gauge

e. Fitting New Piston Rings

When new piston rings are in-
stalled without reboring cylin-
ders, the glazed cylinder walls
should be slightly dulled, but
without increasing the bore diam-
eter, by means of the finest grade
of stones in a cylinder hone.

New piston rings must be checked
for clearance in piston grooves
and for gap in cylinder bores;
however, the flexible o0il rings
are not checked for gap. The cyl-
inder bores and piston grooves
must be clean, dry and free of
carbon and burrs.

With rings installed, check clear-
ance in grooves by inserting
feeler gauges between each ring
and its lower land because any
wear thal occurs forms a step
at inner portion of the lower land,
If the piston grooves have worn
to the extent that relatively high
steps exist on the lower lands,
the piston should be replaced be-
cause the steps will interfere with
the operation of new rings and the
ring clearances will be excessive.
Piston rings are not furnished in
oversize widths to compensate for
ring groove wear.

When fitting new rings to new
pistons the side clearance of the
compresgion rings should be
003" to 005" and side clearance
of the oil ring should be .0035" to
.0095".

To check the gap of compression
rings, place the ring in the cyl-
inder in which it will be used,
square it in the bore by tapping
with the lower end of a piston,
then measure the gap with feeler
gauges. Piston rings should not
have less than .015" gap when
placed in eylinder bores. If gap
is less than ,015", file the ends
of rings carefully with a smooth
file to obtain proper gap.
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f. Assembly and Installation
of Piston and Connecting
Rod Assemblies

NOTE: Connecting rods may be

sprung out of alignment in ship-
ping or handling; therefore, they
must be checked before pistons

and pins are installed.

Check bend and twist on an ac-
curate rod aligning fixture using
Guide Pin J-6047-16 (from wrist
pin press) in place of wrist pin,
Press V-block firmly and evenly
against guide pin to prevent cock-
ing pin in eye of rod which may
be up to .002" larger diameter
than pin.

1. To assemble piston, pin, and
rod, first place Piston Pin Spacer
J-6047-21 and Piston Support
J-6047-18 in base plate of press.
Use the piston support with the
full radial face upward.

2. Place rod in piston, with oil
spurt notch on same side as
valve depressions in piston dome,

lubricate piston pin and inside
diameter of pin holes with Lubri-
plate. Insert pin into piston boss,
pushing pin through to move rod
over against opposite pin boss.

3. Place small end of Drive Pin
J-6047-4 in hole in upper (pro-
truding) end of piston pin and
position the assembly in the
press,

4, Make certain that all units are
in alignment, then apply pressure
and force pin through rod until
Guide Pin J-6047-18 stops down-
ward travel,

5. Release pressure and remove
piston and rod assembly from
press. Rotate piston on pin to
check on fit between piston and
pin.

6. Install oil ring expander in
third groove of each piston, plac-
ing ends in area above either end

of piston pin where pgroove is
not slotted. Install oil ring over
expander with gap on same side
as valve depressions in piston
head.

T. Install compression rings in
first and second lands of each
piston. Top rings are assembled
with inner bevel toward top of
piston and second ring inner bevel
toward bottom of piston, See Fig-
ure 2-34.

All  compression rings are
marked either with a dimple, or
a letter “0, to identify the side
of the ring which must be as-
sembled “UP".

B. Make sure that cylinder bores,
pistons, connecting rod bearings
and crankshaft journals are
absolutely clean, then coat all
bearing surfaces with engine oil.

9. Before installation of a piston
and rod assembly in its cylinder
bore, turn crankshaft to place the
crankpin straight down.

10. Remove cap, and with bearing
upper shell seated in connecting
rod, install the long Guide
J-5239-2 on bolt which is on same
side of rod as the oil spurt notch
in the bearing parting surface. In-
stall short Guide J-5239-1 on the
other connecting rod bolt.

These guides hold the upper bear-
ing shell in place and protect the
crankpin journal from damage
during installation of connecting
rod and piston assembly.

11. Make sure that gap in oil
rails are on same side as valve
depressions in piston head so that
gap will be on high side of cyl-
inder bore, turn compression
rings so that gaps are not
in line, then compress all rings
with wrap-around type ring
COmpressor,

12, Insert piston and rod assem-
bly into its eylinder bore with the

COMPRESSION RINGS—

Figure 2-34—Compression and
Oil Rings

long guide pin placed above the
crankpin. Push the assembly
down until the rod bearing seats
on crankpin. See Figpure 2-30.

13. Seleet new connecting rod
bearing, if necessary, as de-
scribed in paragraph 2-17. Other-
wise, install cap with bearing
lower shell on rod and tighten bolt
nuts to 30-40 ft. lbs. torque.

14, Install all other piston and
rod assemblies in the same
manner,

When parts are properly in-
stalled, the valve clearance de-
pressions in all piston heads and
the oil spurt notches in all con-
necting rods will be toward the
camshaft. The rib on edge of rod
cap will be the same side as the
conical boss on web of rod, and
these marks will be toward the
other connecting rod on the same
erankpin,

15. Check end clearance between
connecting rods on each crankpin
using feeler gauges. Clearance
should be .0053"-.012".

16. Install cylinder heads, oil
pump, and oil pan,

IMPORTANT: After installation
of new pistons and rings, care
should be used in staring the en-

gine and in running it for the first
hour. Avoid high speeds until the
parts have had a reasonable

amount of break-in so that

scuffing will not occur.
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SECTION 2-F

COOLING AND OILING SYSTEMS SERVICE
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Fan Belt Adjustment or
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2-19 COOLING SYSTEM
SERVICES

a. Checking and Filling
Cooling System

The coolant level should be
checked only when the engine
is cold and only enocugh coolant
should be added to bring the level
to the tip of the “FILL COLD"
ArTow,

It is unnecessary and undesirable
to remove the radiator cap and
check the coolant level each time
the car stops at a filling station
for gasoline or oil, since the
engine is wusually hot at such
times.

CAUTION: Never remove the ra-
diator cap quickly when engine is
HOT. Sudden release of cooling
system pressure may cause the
coolant to boil and some of it
may be ejected from the radiator
filler neck, resulting in injury to
persons or damage to the car
finish,

If it is necessary at any time to
remove the radiator cap when
engine is hot, rotate the cap
counterclockwise until a stop is
reached. Leave cap in this posi-
tion until all pressure in cooling
system has been released, then
turn cap forcibly past the stop
and remove it.

b. Draining, Flushing,
Conditioning Cooling
System

The cooling system should be
completely drained and the rec-
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ommended coolant installed every otherwise, loss of solution
two (2) years. through leakage may occur or

To drain the cooling system, re-
move radiator cap, open the drain
cock in the lower radiator tank
and remove drain plugs on both
gides of cylinder block. If car
is heater equipped, set heater
temperature control valve at full
heat position.

After the cooling system is
drained, plugs reinstalled and
cock closed, fill the system with
clean water, Run the engine long
enough to open the thermostat for
complete circulation through the
system, then completely drain the
cooling system before sediment
has a chance to settle.

¢. Conditioning the Cooling
System

“Rust Inhibitor and Stop Leak’,
listed under Group 8.800 is rec-
ommended for use in the cooling
system, particularly when pre-
paring for installation of anti-
freeze solution. This material
stops small seepage leaks, has
rust preventive properties and its
soluble oil iz effective in elimi-
nating a squealing noise which
sometimes develops at the water
pump seal washer. Instructions
for its application are printed on
the conditioner bottle,

It is very important to make cer-
tain that the cooling system is
properly prepared before an anti-
freeze solution is installed;

seepage may result in damage to
the engine. The cooling system
should be drained and flushed as
described above (subpar. b.), all
joints should be checked for leak-
age and corrected, and the con-
ditioner described above should
be added with the anti-freeze
solution,

Inspect the water pump, radiator
core, heater and defroster cores,
drain cocks, water jacket plugs,
and edge of cylinder head gaskets
for evidence of water leaks.
Tighten all hose clamps in the
cooling and heating systems and
replace any deteriorated hoses.

d. Using and Testing
Anti-Freeze Solutions

Inhibited year around (permanent
type) engine coolant solution
which is formulated to withstand
two full calendar years of normal
operation without draining or
adding inhibitors should be used
at all times. Freeze protection
should be provided to protect
against corrosgion. When adding
solution due to losa of coolant
for any reason or in areas where
temperatures lower than -20°F.
may be encountered, a sufficient
amount of any of the several
brands of year around coolant
(Ethylene Glycol base) compatible
to GM Specification 1899-M avail-
able on the market should be
used.
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NOTE: Alcohol base coolants are
not recommended for this vehicle
at any time.

If for any reason water only is
used as a coolant in an emer-
gency, it is extremely important
that Buick Heavy Duty Cooling
System Protector and Water
Pump Lubricant be added to the
cooling system as soon as pos-
sible. This material is available
at your Buick dealer under Part
#980504. If any other cooling sys-
tem protector is used, be certain
it is labeled to indicate that it

meets General Motors Specifica-
tion GM 1894-M. It should be
recognized that this is only a
temporary measure, The manu-
facturer intends that permanent
type coolant solution be used year
around in the cooling system of
your Buick.

The cooling system should be
completely drained and the rec-
ommended coolant installed every
two (2) years.

It is advisable to test the anti-
freeze solution at intervals during
the winter to make certain that

the solution has not been weak-
ened by evaporation or leakage,
Use only hydrometers which are
calibrated to read both the spe-
cifie gravity and the temperature,
and have a table or other means
of converting the freezing point
at various temperatures of the
golution. Disregarding the tem-
perature of the solution when
making the test may cause an
error as large as 30°F, Care
must be exercised to use the cor-
rect float or table for the partic-
ular type of anti-freeze being
tested.

ALL MEASUREMENTS TAKEN WITH GAGE J-7316

400 CUBIC INCH ENGINE
BELT TENSION CHART
(LESS AIR CONDITIONING)

120 LBS.

Figure 2-35—Belt Tension Chart - Air Conditioned Jobs
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2-20 FAN BELT
ADJUSTMENT OR
REPLACEMENT

A tight fan belt will cause rapid
wear of the generator and water
pump bearings, A loose belt will
slip and wear excessively and
will cause noise, engine over-
heating, and unsteady generator
output. A fan belt which is
cracked or frayed, or which is
worn So that it bottoms in the
pulleys should be replaced.

The fan belt may be replaced by
loosening the generator brace at
both ends, slightly loosening the
generator mounting bolts and
moving generator inward to pro-
vide maximum slack in the belt.
On a car equipped with power
steering, it is also necessary to
remove the oil pump drive belt
after loosening the pump mounting
bolts.

The Delcotron generator must be
moved sidewise to adjust the fan

belt. After the Delcotron genera-
tor brace and mounting bolts are
gecurely tightened, the fan belt
tension should be checked as
shown in Figures 2-35 and 2-36.

If the power steering oil pump
belt is removed it should be ad-
justed as shown in Figures 2-35
and 2-36.

If the Air Conditioner compressor
belts are removed they should be
adjusted as shown in Figures 2-35
and 2-36,

100 LBS.

400 CUBIC INCH ENGINE

BELT TENSION CHART
(WITH AIR CONDITIONING)

ALL MEASUREMENTS TAKEN WITH GAGE J-7316

120 LBS.

Figure 2-36—Belt Tension Chart - MNon Air Conditioned Jobs
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2-21 RADIATOR
THERMOSTAT
INSPECTION
AND TEST

A sticking radiator thermostat
will prevent the cooling system
from functioning properly. If the
thermostat sticks in the open po-
sition, the engine will warm up
very slowly. If the thermostat
sticks in the closed position,
overheating will result.

The thermostat may be removed

Figure 2-37—0il Pump Exploded View

for inspection and test by par-
tially draining the cooling system
and disconnecting the water outlet
and hose from the water manifold,
in which the thermostat is
located.

If the thermostat valve does not
fully close when cold, replace the
thermostat. If the valve will fully
close when cold, test the ther-
mostat for correct opening tem-
perature by immersing the unit
and a thermometer in a container
of water over a heater. While
heating the water do not rest

either the thermometer or ther-
mostat on bottom of container as
this will cause them to be at
higher temperature than the
water. Agitate the water to insure
uniform temperature of water,
thermostat and thermometer.

The standard thermostat (1809
valve should start to open at a
temperature of 177°F. to 182°F.,
and should be fully open at a
temperature not in excess of
202°F. If thermostat does not
operate at specified temperatures
it should be replaced as it cannot
be adjusted.
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2-22 WATER PUMP
REPAIRS

The water pump cover is die cast
aluminum into which the water
pump bearings are shrunk fit.
For this reason the pump cannot
be disassembled and is serviced
as a unit,

a. Removal

1. Drain cooling system being
sure to drain into a clean con-
tainer if anti-freeze solution is
to be saved.,

2. Loosen belt or belts, then re-
move fan blade, spacer and pulley
or pulleys from hub on water
pump shaft. Remove belt or belts.

3. Disconnect hose from water
pump inlet and heater hose from
nipple. Remove bolts then remove
pump assembly and gasket from
timing chain cover.

4, Check pump shaft bearings for
end play or roughness in oper-
ation. If bearings are not in serv-
iceable condition, the assembly
must be replaced,.

b. Installation

1. Make sure the gasket surfaces
on pump and timing chain covers
are clean, Install pump assembly
with new gasket. Bolts with
lock washers must be tightened
uniformly.

2. Connect radiator hose to pump
inlet and heater hose to nipple,

then fill cooling system and check
for leaks at pump and hose joints.

3. Install fan pulley or pulleys,
spacer and fan blade, tighten at-
taching bolts securely. Install
belt or belts and adjust for proper
tension. See Figures 2-35 and
2-36.

2-23 OIL PUMP REPAIRS

When an oil pump is removed for
repairs the following procedure
must be used to inspect parts and
assemble pump in order to insure
adequate o0il pressure when the
work is completed.

1. Remove and
assembly.

pipe screen

2, Remove cover, Slide gears out
of body,

3. Wash all parts in solvent and
blow dry with air hose.

4, Inspect body, cover gears and
shaft for evidence of wear, scor-
ing, etc. Replace any parts not
found serviceable,

5. Install gear and shaft and idler
gear in pump body.

6. Check for clearance between
gears and cover by using a
straight edge as shown in Fig-
ure 2-38.

7. Clearance should be not more
than .005" or less than .0005".

8. Pack cavity and space between

CHECK FOR CLEARANCER
BETWEEN GEARS AND
STRAIGHT EDGE - NOT
MORE THAN 005"

Figure 2-38—Checking Clearance of
Gears ot Cover

gears and body with petroleum
jelly, Do not use chassis lube.

9. Install pump cover (side with
groove toward gears).

10, Tighten bolts to 6-8 ft, lbs,
torque,

11. Use new gasket and install
pipe and screen to body. Tighten
bolts to 6-8 ft. 1bs, torque.

12. Before installation of pump
be sure surface of crankcase is
free of dirt or burrs that might
tilt the pump and cause a bind.

13. Install oil pump with new
gasket. Tighten bolts a little at
a time while turning pump shaft
through gear lash. If pump shaft
tends to bind when bolts are
tightened, it may be freed up by
rapping body with mallet. Pump
shaft must be free of bind when
bolts are tightened. Torque bolts
to 30 ft. lbs.
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SECTION 2-G

ENGINE MOUNTING ADJUSTMENT

Paragraph
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2-24 ENGINE MOUNTING
ADJUSTMENT

The engine and transmission when
properly aligned with the frame
will rest in a normal position
which does not impose any shear
strain on the rubber mounting
pads. See Figure 2-2,

Shims are installed in production
to locate the transmission support
between the frame rails with re-
spect to the front engine mounts,
For this reason it is important
that the position of the support
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Engine Mounting Adjustment . . . . .

not be changed by the removal of
shims to move it side ways.
Whenever it is necessary to re-
move the support, the number and
location of the shims at each end
of the support should be noted so
they may be reinstalled in the
same location.

The following procedure should be
used when tightening mounts to
obtain proper adjustment:

1. Loosen exhaust pipe or pipes
at exhaust manifolds.

2-38

2, Loosen four engine mount to
frame bolts.

3. Make sure that transmission
support to frame shims are in
original position and tighten all
support to frame rail, support
to mount, and mount to rear
bearing retainer bolts.

4. Raise engine slightly to allow
mounts to normalize. Lower en-
gine and tighten engine mount to
frame bolts,
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GROUP 3
ENGINE FUEL AND EXHAUST SYSTEMS
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3-1 SPECIFICATIONS, FUEL AND EXHAUST SYSTEMS

a. General Specifications

Gasoline, Grade Required . . . .. .. G OERY DS o SeRENE B FSURREROUNT IR i e+ s s s .« Premium
Gasoline Tank Capacity (Gal.) . - + & & & ¢ 4 o v & @ 6 @ 2 4 v o v m s s a v o R R R R eeR R e Approx. 20
Gasoline Gauge, Make and Type . . . . o v v v v o v @ v v v v v m v s a v o e wssa o wsoaswana AC Electric
Fuel Pump—Make and Type ..... I T BT i o e S S 1 - e R . AC, Mechanical
DEIve covcwoaru e aiaaiwE oo &R he Sl T N S C R R S e Eccentric at Camshaft Sprocket
Fuel Pump Pressure - M‘. Carburetor Level, Pounds . . . . . . .. o WS W BRSNS g 4 3/4 to 6 1/2
Fuel Filter, in Gas Line e e e s AC Can-Type Throw-Away
Type, Standard . . . . . . ... FIEREN e S FRAEEE OE RN eI e GF-94
Type, Air Conditioned . . . . . . . GRS AR a0 EETRIR R R s e WS e eaeia s EE-S6
Fuel Filter, In Ga8 TAAK . . v 4 oowiwie s 0 somie win o % 6/ n s 5 3 SRS R WERRED RN R Woven Plastic
Carburetor, Make . . ..o oo i iw v oo v POECE RN R mew tommnmo men memce o t s« s+ s s - Carter
by o R O P i S iR anatad R ENELEL B SRIShEd OF VSRl OE RN Downdraft
Barrels ......... W MR R e Ve s bR VNN AR SSNEIAT U etaieieie Wl dSi 4
Air Cleaner, Make and T_vpe ................... e e e REM  woRNdGE 6D AC, Paper Element
Intake Manifold Heat - Type . . . &« @ v v v v i i it v m v e m et e v T Hn‘! Exhaust Passage in Manifold
Thermostat Wind/Up @ 70 Degrees Fip Valve! Closed = 2500 58 S i amn SRR TREERDE 1/2 Turn
THESPEBA. v ion Simrmiinst VR e WS S A B ECRURTEL RN RONTEIESE Dl WU G R 500 RPM
Air Conditioned Car tA:r Condmoner Offu o o6 b 4 s b B B PR RICwERIS Wew RO P e e s e e Add 50 RPM

b. Carter Carburetor Calibrations—Gran S5port 400 Engine

IMPORTANT: Calibrations are governed by the CODE number.

400 Eng. 400 Eng.
Auto. Trans. Man. Trans.

Model Desigration . . . . . . o v o v i i i i v i it i v e B AFB AFB
Mumber of Barrels . . . . . T e G PR R e P 4 4
Code Number, for Following Cahhr&tmns s R 39218 39228
Bore Diameter, Primary . . . . - = & & 4 &« = = = » i Wi 1 9/16" 1 49/16"
Large Venturi Diameter, Primary ... ... . R PR 1 3/16" 13/16"
Bore Diameter, Secondary . . . .. . .. R R 1 11/16" 1 11/18"
Large Venturi Diameter, Secondary. . . . . . . ... . T 1 9/16" 1 3/16"
Float Level Adjustment . ., . . .. o0 o i o i v v i v vnana 7/32" 7/32"
Float Drop Adjustment . . . . . .. ... o it i v v v v u.. 3/4" 3/4
Float Needle Seat . . + o ¢« v v o 0 0 4+ R S T RS #38 #34
Low Speed Jet . . ... .......... e e e e e e #65 #64
Idle Discharge POFt - . . + + v s s = 5 s & w5 8 64 50 + 4 5 & 200" x 030 185" x .030"
Lower Jdle- Port: oo an eaioas o dalis Tn aaw W #52 #52
Metering Jet, Primary . « + & ¢ 5 0 a s+ & 2 68 58 5.8 « & & & » 120-256 120-256
Metering Jet, Secondary

Production’ 5 Silied e S0EEEEL G FRLEE i s 120-158 120-165

High Adtihde . oin wove s o aiaiwed Bl WA e TR 120-233 120-165
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b. Carter Carburetor Calibrations—Gran Sport 400 Engine (Cont.)

IMPORTANT: Calibrations are governed by the CODE number.

400 Eng.
Auto. Trans,
Metering Rod
Production . . . ... .. ... e e e e e e s e s e e e s e s 16-219
High AdtHudl o5 Sl o i m S n Sl vrrie ¥ v e e 16-255
NOTE: Use High Altitude Kit above 3500 Feet
Kit Consists of Secondary Jets,
Primary Rods and Springs.
Throttle Bore Vents . . . . . . s o u'vie ol dn i ne o o= #42
Anti-Percolator or Main Bleed Hole . . . .. . ... ok oEew s #6d

Pump Setting at Closed Throttle

7/16" Center Hole

B8 & & % @ & & 8 & = & & i e o

Pump Discharge Jet . . e L e R #72
Vacuum Spark Control Hole . . . . . R e R o T 3/32"
Choke Coil Housing NMumber . . . . . ... ... . RN W 17T0BE4785
Choke Thermostat Setting . . ... ... e e e e e Index
Choke Suction Hole . . .. .. .o o os v nmsossnss #40
Choke Piston Setting (With .026" Wire). . + « v v o o + o 4 ¢ s« 105"
Closing Bhoe CleaTance . . . . . « v« o & ¢ o v o = = 58 2 = 5 & = L020"
F.I. Cam Setting, Choke Closed . . . . . . . v . v s v s v = o . Index
F, Cam MUMDBL. @ i s sa oin s ais s m s wi o a s se s ae 181-351
Unloader Opening at Choke

Valve Edge . . . .. ..., .. T/a2"
Initial Idle Speed . . . . .. ... .. e e 1/2 Turn In
Initial Idle MIXtUEE . . 2 ¢ ¢ v v s ¢ a0 o o s + 2 2 «a s 8 s # 2 » 3/4 Turn Out
Fast Idle Speed in Drive

(Hot, on Low Step) . . . . + v o & + & ¢ & 2 & 5 2 s & 5 4 & « & & 600 RPM

3-2 DESCRIPTION OF
FUEL SYSTEM

400 Eng.

Man. Trans.

16-219
16=-255

#42
LTS
7/16" Center Hole
#70
130" x .040"
1T0AW4TES
Index
#40
105"
L02om
Index
181-292

7/32"
1/2 Turn In
3/4 Turn Out

600 RPM

engine is basically the 10.25to1 pump is used with a specified
compression ratio 401 cu. in. en- pressure of 4-3/4 to 6-1/2 psi
gine, premium fuel must be used. at carburetor level. See Fig-
Since the Skylark Gran Sport 400 The 401 engine Type HE fuel wure 3-1.

OIL SEAL
RETAINER

PUMP BODY

OIL SEAL

LINK ROCKER ARM PIN

ROCKER ARM

ﬂ_ E E ﬂ ﬂ‘ ROCKER ARM SPRING
Fr—a——— DIAPHRAGM 'SPRING

INLET

VALVE

—

il
L

INLET

DIAPHRAGM ASSY.
20X FUEL COVER

%—;j VALVE GASKET
—— OUTLET VALVE

| «— PULSATOR DIAPHRAGM

FITTING

+— PULSATOR COVER

Figure 3=1—Type HE Fuel Pump
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Figure 3-2—Gran Sport Air Cleaner
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ASSEMELY)

(PART OF ENGINE

VIEW C

T
& CLe (2]
BOLT

{FUEL RETURN)

HOSE MUST EXTEND THIS

DISTANCE OVER PIFE .

2.00
(REF)}
o

)=

N

VIEW A
(AR COMDITIONING)

|||||
7

CLAM® (REF,
HOSE

CLAMF (2}
[REF.)
HOSE

FUEL FILTER
FUEL PUMP

{FUEL)

Figure 3-3—Gran Sport Fuel System
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REAR BODY SUPPORT- G

CROSS MEMEER

Figure 3-4—Gran Sport Exhaust System

MILFFLER ASM (LEFT)
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Although Carter and Rochester
4-barrel carburetors are used
optionally on 401 engines for
other models, all Skylark Gran
Sport 400 engines will be equipped
with Carter 4-barrel carburetors.
These carburetors are identical
with all 401 engine Carters; part
number and specifications are the
same, Idle speed is 500 RPM in
Drive, the same as in 401 engines.

There are two air cleaners used
on Gran Sport 400 engines: one
for the standard 400 engine and
one for the closed positive crank-
case ventilation system engine for
California use. These air clean-
ers are of the same shape and
type as were used on 1964
Rivieras; the same replaceable
paper element is used (Type
AB85C). See Figure 3-2.

The Skylark Gran Sport fuel sys-
tem is identical with that of the
regular Skylark from the fuel tank
to the front frame cross member.
A special hose is used from the
fuel pipe to the fuel pump; this is
required because the fuel pump
is located on the right side of the
engine. This hose is supported by
two clips attached to engine oil
pan bolts, See Figure 3-3.

3-3 DESCRIPTION OF
EXHAUST SYSTEM
AND THROTTLE
LINKAGE

Dual exhaust is standard in the
Skylark Gran Sport. Larger diam-
eter exhaust pipes (2-1/4 inches),
larger tail pipes and higher flow
mufflers are used than on the
regular Skylark. Larger U-bolts
and clamps are required; how-
ever, the same hangers are used

as on regular See

Figure 3-4.

Skylarks.

The manifold heat control valve is
the same as used on 401 engines.

The setting of the exhaust mani-
fold walve thermostat may be
checked when the engine is at
room temperature of approxi-
mately T0°F. Unhook the outer
end of thermostat from anchor
pin on the manifold and hold the
valve in the closed position. To
bring the end of thermostat to the
anchor pin will then require ap-
proximately 1/2 turn wind-up of
the thermostat as shown in Figure
3-5.

The thermostat is not adjustable
and should never be distorted or
altered in any way as this will
affect its calibration, If the ther-
mostat does not have the proper
setting, or is damaged, it should
be replaced.

Fully open and fully closed posi-
tions of the exhaust manifold
valve may be checked by the posi-
tion of the heavy section of the
manifold valve weight. If the

ANTI -
RATTLE
SPRING

172 TURN
WIND-UP

Figure 3-5—Manifold Valve
Thermostat Wind=Up

Figure 3-6—Manifold Heat Control
Valve Positions

heavy section is to the rear and
approximately 45 degrees up, the
valve is fully closed; if the heavy
section is forward and approxi-
mately 45 degrees up, the valve
is fully open. See Fipgure 3-6,

The throttle rod in a Skylark Gran
Sport is not interchangeable with
the regular Skylark throttle rod.
The throttle lever, dash pot, idle
stator switch and detent (down-
shift) switch are interchangeable.
The detent switch, however, re-
quires a special mounting bracket
in a Gran Sport. All throttle link-
age and transmission switch
adjustments are the same asina
regular Skylark. See Figure 3-T7.
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THROTTLE RCD

SWITCH ASM.

o | )
& BOLT &> k
(08-156] LB-1N] o : G

RETAINER :5
BRACKETD

ATTACHING BOLTS
DASH POT ASM.
BRACKET ASM,

VIEW A

ROD ASM.

LEVER ASM,

NOTE :
WHEN SYNCHROMESH TRANSMISSION IS
SPECIFIED OMIT DETAIL PARTS MARKED 53,

Figure 3-7—Gran Sport Throttle Linkage
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GROUP 4

CLUTCH, 3-SPEED TRANSMISSION

Section Subject

4-A Clutch and Controls

Poragraph Subject

4=1 Remowval, Lubrication, and

Installation of Clutch . .

The Gran Sport Skylark has a
specific clutch assembly and
controls., The clutch assembly
and controls will not be inter-
changeable with Special or
Skylark models.

4-1 REMOVAL, LUBRICA-
TION, AND INSTALLA-
TION OF CLUTCH

a. Removal from Vehicle
NOTE: For clutch pressure plate

and driven plate removal refer to
Steps 1, 2, 3, 6, 10, 11 and 12,

For clutch internal controls re-
moval refer to Steps 1 thru 9.

1. Remove transmission.

2. Disconnect lower clutch re-
lease rod assembly from equal-
izer. See Figure 4-1.

3. Loosen nut on frame side of
equalizer and remove equalizer.

4, Remove ball stud from clutch
release shaft.

5. Remove release lever and
seal. See Figure 4-1.

6. Remove flywheel housing.

SECTIONS IN GROUP 4

7. Remove nylon bushing from
flywheel housing. See Figure 4-2,

8. Remove socket head cap screw
on cluteh release shaft from same
hole remove second socket head
cap screw (cone point). See Fig-
ure 4-2.

9. Pull clutch release shaft out
approximately three inches. Slide
release yoke, throw-out bearing,
woodruff key, and return spring
off end of release shaft. Remove
release shaft. See Figure 4-2.

10. Mark eclutch cover and fly-
wheel with a center punch so that
cover can be reinstalled in the
same position on the flywheel.

11. Loosen each clutch cover bolt
one turn at a time in order to
relieve clutch spring pressure
evenly, thereby avoid distortion
of the cover.

12, Support pressure plate and
cover assembly while removing
last bolts then, remove cover as-
sembly and driven plate.

b. Lubrication of Clutch

Lubrication of the clutch is re-
quired only when the clutch is
removed from the car.

Page Section Subject Page

...... 4=1 4-B 3-8peed Manual Transmission . . . . 4-6
SECTION 4-A

CLUTCH AND CONTROLS
CONTENTS OF SECTION 4A

Page Paragraph Subject Page

4-2 Clutch Adjustment . . . ... .... 4-4

..... 4-1 4-3 Clutch Trouble Diagnosis . . . . .. 4-4

NOTE: Before clutch release
shaft is installed apply a heavy
coat of wheel bearing lubricant
where right side of clutch release
shaft pilots in flywheel housing.

1. Very sparingly apply wheel
bearing lubricant in pilot bushing
in crankshaft. If too much lubri-
cant is used, it will run out on
face of flywheel when hot and ruin
driven plate facings. Make sure
that surface of flywheel is clean
and dry.

2, Make sure that splines in
driven plate hub are clean and
apply a light coat of wheel bearing
lubricant. Apply a light coat of
wheel bearing lubricant on trans-
mission drive gear splines. Slide
driven plate over transmission
drive gear several times. Re-
move driven plate and wipe off
all excess lubricant pushed-up by
hub of plate. Driven plate facings
must be kept clean and dry.

3. Fill recess on inside of throw-
out bearing with wheel bearing
lubricant. Make sure transmis-
sion front bearing retainer sleeve
is clean and apply a light coat of
wheel bearing lubricant. Slide



HOLD CLUTCH PEDAL AT FULL RELEASE
POSITION, CONTACTING RUBBER BUMPER STOP.
ADJUST LOWER RELEASE ROD CLEVIS 80 CLEVIS
PIN WILL JUST ASSEMBLE IN EQUALIZER OUTER
LEVER, WITH ZERO LASH AT CLUTCH PEDAL.

ARM aSM—— i SHORTEN LOWER CLUTCH RELEASE ROD
} e o ASSEMBLY BY TURNING CLEVIS ON ROD
—) N APPROXIMATELY 2 TURNS TO GIVE 5/8 TO 7/8
: i LASH AT PEDAL,
- ’\-E‘r'_i,:r__—lz.f =,

LEVER ASM-CUTER

ROD————,

RETAINER—

RUBBER BUMPER STOF

FE TAINER
BaLL STUD

ROD ASM-UPPER

A= A WASHER L
] @a— LEVER- INNER—._ (-Z3[LB-FT] i

NUT LEVER ASM,
. @ 120[LE- IN SEAL
WASHER BALL STUD UPPER FLYWHEEL
.
: SEAT \HOUSm ™
o, -PACK SMALL DIAMETER 3
N CETASH, /" CAATY B HEAVILY COAT 278 N
\ /(L le:ﬂ DIAMETERS BOTH 1:3 '..J' ;

— o/ /—CLurm RELEASE

A, e LEVER MUST SEAT SNUG
GRODVE ,

(] IN BOOT

BaLL
BOOT
EQUALIZER

WASHER RETAINER

LOWER RELEASE ROD CLEVIS

T [120-180] LB~ 1]

Figure 4-1—Clutch QOuter Controls
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DRIVEW PLATE

. 'ngr_____—.. BOIT 14}
, PERHTNGS |

BUSHING PRESSURE PLATE

THROW-OUT REARING

Ml

i
i
il

COMEPOUNT CAFSCREW

SOCKET HEAD CAPSCREW
15-35 LB, ET,

CLUTCR RELEASE TOKE

/
= CLUTCH RELEASE SHAFT

Figure 4-2—Clutch Inner Controls
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4-4 CLUTCH

throw-out bearing over transmis-
sion retainer several times. Re-
move throw-out bearing and wipe
off all excess lubricant pushed up
by hub of bearing.

¢. Installation of Clutch

1. Install the pressure plate and
driven plate. Support both assem-
blies with a spare main drive
gear.

NOTE: Be sure to align marks
on clutech cover with mark made
on disassembly.

2. Install clutch release shaft
part way into upper flywheel
housing and install woodruff key
into shaft.

3. Slide clutch release yoke and
return spring onto shaft. Before
sliding release shaft into bore on
right of housing, lubricate with

wheel bearing grease. Slide shaft
into place. See Figure 4-2.

4, Install clutch release yoke
over woodruff key. Install cone
point socket head cap screw first,
Install second socket head cap
screw. See Figure 4-2,

5. Lubricate inside of nylon bush-
ing and install.

6. Install clutch release seal and
lever.

7. Install ball stud to clutch re-
lease shaft. See Figure 4-1.

8. Install flywheel housing to
cylinder block. Torgue bolts to
45-60 lbs. ft,

9. Install clutch equalizer and
lubricate as shown in Figure 4-1.
Torque nut on frame side of
equalizer to 20-30 lbs. ft. See
Figure 4-1,

10, Install lower rod assembly to
equalizer.

11. Install transmission.

CAUTION: It is very important
that guide pins be used to install
transmission to avoid damage to
clutch driven plate.

12, Adjust clutch lash as de-
scribed in paragraph 4-2,

4-2 CLUTCH ADJUSTMENT
(See Figure 4-1)

1. Disconnect lower rod assembly
from equalizer,

2. Hold clutch pedal at full re-
lease position, contacting rubber
bumper stop.

3. Adjust lower rod assembly so
clevis pin will just assemble in
equalizer,

4, Shorten lower rod by turning
clevis approximately 2 turns, to
obtain 5/8" to 'I,"B" lash at the
pedal pad,

4-3 CLUTCH TROUBLE DIAGNOSIS

SYMPTOM AND PROBABLE CAUSE

PROBABLE REMEDY

a. Improper linkage adjustment
b. Improper pedal travel

¢. Loose linkage

d. Faulty pilot bearing

e. Faulty driven disc

spline

f. Clutch disc hub binding on clutch gear

FAILS TO RELEASE (PEDAL PRESSED TO FLOOR-SHIFT LEVER
DOES NOT MOVE FREELY IN AND OUT OF REVERSE GEAR)

a.

Adjust linkage
Adjust linkage
Replace bushings
Replace bearing
Replace disc

Lubricate if worn replace

SLIPPING

w

. Improper adjustment (no lash)
b. 0il soaked driven disc

¢. Worn facing or facing torn from disc
d. Warped pressure plate or flywheel
e. Weak diaphragm spring

Adjust linkage

Install new disc and correct oil leak at
its source.

Replace disc
Replace same

Replace cover assembly
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SYMPTOM AND PROBABLE CAUSE

FROBABLE REMEDY

SLIPPING (Cont’d.)

f. Driven plate not seated in
g. Driven plate overheated

. Make 20-50 normal starts

Allow to cool—Check lash

GRABBING

a., Oil on facing or burned or glazed facings
b. Worn splines on clutch gear

¢, Loose engine mountings

d. Warped pressure plate or flywheel

e. Burned or smeared resin on flywheel or
pressure plate

Install new disc

Replace transmission clutch gear
Tighten or replace mountings
Replace pressure plate or flywheel

Sand off if superficial, replace burned or
heat checked parts

RATTLING-TRANSMISSION

a. Oil in driven plate damper

b. Driven plate damper spring failure

Replace driven disc

b. Replace driven disc

THROW-OUT BEARING NOISE WITH CLUTCH FULLY

a. Improper adjustment

b. Throw-out bearing binding on transmission
bearing retainer

c. Weak linkage return spring

a.

b.

ENGAGED

Adjust linkage

Clean, relubricate, check for burrs, nicks,
ete.

. Replace spring

NOISY

a. Worn throw-out bearing -

Replace bearing

PEDAL STAYS ON FLOOR WHEN DISENGAGED

a, Bind in linkage
b. Weak pedal return spring

Lubricate and free up linkage
Replace

HIGH PEDAL EFFORT

a. Bind in linkage

b. Driven plate worn

Lubricate and free up linkage
Replace driven plate
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3-SPEED MANUAL TRANSMISSION
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4-4 DESCRIPTION

The 1965-1/2 Skylark Gran Sport
will have as standard equipment
a 3-speed manually operated
transmission, with all forward
gears synchronized, All forward-
speed changes are accomplished
with synchronizer sleeves (See
Figure 4-3). The synchronizers
permit quicker shifts, greatly
reduce gear clash, and permit
down-shifting from 3rd to 2nd
between 40-20 MPH and from 2nd
to 1st below 20 MPH. Power flow
in all gears is shown in Fig-
ure 4-4,

4-5 TRANSMISSION

Dy
._—g—'ﬂ—d' | l
MAIN DRIVE GEAR = = SPEEDOMETER GEAR
- =
IMPUT SHAFT BFARING : et
ek = = IDLER SHAFT
counTERsHAFT =

LOW AND REVERSE SLIDING SLEEVE AND GEAR

FIRST-SPEED GEAR
QUTPUT SHAFT BEARING

SECOMND-S5PEED GEAR

~ N

SECOMD AMD HIGH QUTPUT SHAFT

SYMCHROMIZER

REVERSE IDLER GEAR

COUNTERSHAFT CLUSTER GEAR

o —— S,
— el

NOTE:

ALL FORWARD SPEED
GEARS IN COMNSTANT
MESH WITH

COUMNTERSHAFT GEAR

SPECIFICATIONS

a. Bolt Tightening Specifications

Lecation

Rear Bearing Retainer to Case . . .
Front Bearing Retainer to Case
Access Cover to Case
Filler Plug to Case
Drain Plug to Case
Shift Fork to Shift Rail Set Screw

Figure 4-3—Gear Synchronizers

Tarque
Lbs. Ft.
42-50
19-25
14-19
20-30
20-30
10-18
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S/l

POWER FLOW

SECOND

NEUTRAL

THIRD

REVERSE
Figure 4-4—Power Flow
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3-SPEED MANUAL TRANSMISSION

b. Transmission Specifications

Type
Mounting
Lubricant
Capacity
Synchronization

4-6 DISASSEMBLY OF
TRANSMISSION

1. Drain lubricant,

2. Remove front bearing retainer
and gasket.

3. Remove access cover and
gasket.

4, Remove rear bearing retainer
housing and gasket.

5. Through filler plug hole drive
out countershaft to case retaining
pin. See Figure 4-5.

6. Remove set screw, spring,
interlock plug, detent plugs, and
spring. See Figure 4-6.

7. With transmission in neutral,
remove shift fork to rail locking
screws. See Figure 4-6.

8. Remove 1st - reverse shift
rail from rear of case.

9. Using battery pliers with jaws
padded, rotate 2nd - 3rd shift rail
90°. See Figure 4-17.

NOTE: Rail must be rotated 90°

................

................

..........................................

P ]

3-8peed Fully Synchronized in all 3 Forward Gears

+ s+ s s s+« + Unit with Engine
SAE 90 Transmission Multi-Purpose
3 1/2 Pints
1st, 2nd, and 3rd Gears

- 4~SET SCREW

VSPR'.NG '
' . INTERLOCK
Q:‘\r’i'-'Ll.lt:

DETENT-=4¢
PLUG

LDCKINGA

SCREW

15T AMD REVERSE
SHIFT FORK

15T AND REYERSE
SHIFT RAIL

Figure 4=-6=Shift Rails,

11. Using Tool J-21T775 drive
countershaft out rear of case.
See Figure 4-8.

NOTE: Insert screwdriver
through filler plug hole. Locate it
between the case and countergear
to prevent countergear from
dropping to bottom of case. After

to disengage detent plunger.

10. Using brass drift, drive 2nd -
3rd shift rail and expansion plug
out front of case.

COUNTERSHAFT RoLL PIN
- 3

UNTERSHAFTY
GEAR

Figure 4-5—Removing Countergear
Shaft Refuining Pin

removing countershaft, carefully
lower countergear to bottom of
case by removing screwdriver.

12. Remove speedometer drive
gear snap ring, drive gear, and
retaining ball.

13. Remove output shaft to bear-
ing snap ring.
14. Remove large snap ring from
rear bearing.

15. Remove
follows:

rear bearing as

a. Slide Tool J-21774-1 over
bearing and install snap ring
in groove in bearing. See Fig-
ure 4-9,

SPRING

LOCKING SCREW
MACHINED SURFACE

2ND AND 3RD SHIFT FORK
EXPANSION PLUG

2MD AND 3RD
SHIFT RAIL

Forks, and Detent Plugs

b. Install speedometer drive gear
snap ring on output shaft,

e. Slide Tool J-21774-2 onto
output shaft and thread into
J-21774-1.

d. Thread J-21774-2 into
J-21774-1 with J-8614-1 until
bearing is free of output shaft.

e. Remove tool and bearing,

16, Slide main drive gear forward
until it rests against case.

I AR JRD
% MIET RAIL

DETEmTE
TURMED W - ‘-_’ [ B

Figure 4=7=Rotating 2nd = 3rd
Shift Rail
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L2 ] 0
K~

DUMMY SHAFT

TOOL- J21775 COUNTERSHAFT

Figure 4-B—Removing Countershaft
with 1-21775

17. Remove shift forks.

18. Remove mainshaft assembly
through top of case, See Fig-
ure 4-10

19, If it is necessary to remove
main drive gear bearing use a
soft hammer, tap gear down
through bearing as shown in Fig-
ure 4-11,

MAIH TTANE Glak
roawain

Figure 4-10—Removing Mainshaft
Assembly

20 From inside case, tap out
front bearing and snap ring.

21. Remove and

thrust washers.

countergear

22. Using a brass drift, drive re-

J-8614-1

¢

1 —50FT HAMMER

MAIN DRIVE
GEAR

Figure 4-11—Removing Front Bearing

verse idle gear shaft out rear of
case. See Figure 4-12. Remove
gear from case.

4-7 SHIFT LEVER SHAFT
AND SEAL
REPLACEMENT

1. Remove nut, lock washer, flat
washer and shift lever from the
1st - reverse and 2nd - 3rd shift
lever shaft.

2. From inside case slide out
shift lever shaft.

3. Remove and discard “*O*' ring
seal,

4. Lubricate new seal and install.

5. Install shaft into case.

Figure 4-9—Removing Rear Bearing

Figure 4-12—Removing Reverse
ldle Gear
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BLOCKING
SNAP
St RINGS  gnap
_RING
f .;' : i
bl g
gy ?
\."ﬂ%
2ND  tHRysT
GEAR  \wASHER
SYNCHRONIZER

BLOCKING SNAP
RING

1ST GEAR ) N

REVERSE GEAR
AND SLEEVE

OUTPUT SHAFT

@a::ﬁ\@oﬁ@

SPEEDOMETER
REAR DRIVE GEAR
BEARING

SNAP RINGS

6. Install shift lever and secure
flat washer, lock washer, and
torque to nut.

4-8 REAR BEARING
RETAINER S5EAL AND
BUSHING REMOVAL
AND INSTALLATION

a. Removal

1. Using J-2619 slide hammer and
J-4830-02 puller remove rear
bearing retainer oil seal.

2, Using J-2619 slide hammer and
J-4830-02 remove rear bearing
retainer bushing.

b. Installation

1. Install rear bearing retainer
bushing using Tool J-6403-6.

2. Install rear bearing retainer
oil seal as follows:

a. Install J-6403-5 onto J-6403-6.
NOTE: Flat side of J-6403-5 must
be toward rear of J-6403-6.

b. Install oil seal,

4-9 DISASSEMBLY AND
ASSEMBLY OF
MAINSHAFT

a. Disassembly (S5ee Figure 4-13)

1. Remove f{ront blocking ring.

2. Remove mainshaft to 2nd - 3rd
synchronizer snap ring.

Figure 4-13=Exploded View of Mainshaft

3. Remove 2nd - 3rd synchro-
nizer and blocking ring.

4. Remove 2nd speed gear.

5. Remove 1st gear snap ring,
thrust washer, 1st gear, and
blocking ring.

6. Remove reverse gear retain-
ing snap ring, gear and sleeve
assembly.

7. Mark 1st - reverse synchro-
nizer hub and gear so it can be
assembled in the same position.

8. Remove 1st - reverse gear
synchronizer hub, insert springs,
and inserts.

9, Clean and inspect all parts
except countergear.

10, Disassemble, clean and
inspect countergear and rollers.

1207 MIN, - Q

REAR IMSERT SPRING

157. REVERSE
SYNCHROMIZER HUB

Figure 4~14—Installing Rear
Insert Spring

b. Assembly

1. Install rear insert spring in
groove in 1st - reverse synchro-
nizer hub. See Figure 4-14,

NOTE: Make certain spring
covers all insert grooves. If the
tip of the rear insert spring is
less than .120 inch in length, re-
place spring.

2. Start hub in sleeve making
sure alignment marks are
indexed. See Figure 4-15.

3. Position the three inserts in
the hub with the small end over
the spring and the shoulder on
inside of hub. See Figure 4-16.

4. Slide sleeve onto hub until
the detent is engaged. See Fig-
ure 4-17.

REVERSE GEAR
AMND SLEEVE

ALUGHMENT MARKS

Figure 4=15=Starting Hub Into Gear
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Figure 4=16—Positioning Inserts

5. Install front insert spring in
hub as shown in Figure 4-18.

6. Lubricate mainshaft
and machined surfaces
transmission lubricant.

splines
with

7. Slide the 1st - reverse gear
and sleeve assembly onto main-
shaft with teeth of gear facing
toward rear of shaft secure with
snap ring. See Figure 4-19,

8. Coat tapered machine surface
on 1st gear with grease. Place
blocking ring on greased surface.
See Figure 4-19.

9. Slide 1st gear onto mainshaft
with blocking ring toward rear
of shaft. Rotate gear as neces-
sary to engage three notches in

3-SPEED MANUAL TRANSMISSION 4-11
10. Secure lst gear with thrust
washer and snap ring. FRGNT INSERT SPEING
11, Coat tapered machine surface
of 2nd gear with grease and
slide blocking ring onto it.
' msms

12. Assemble 2nd - 3rd speed
synchronizer as follows:

into
speed

a. Install insert
groove of 2nd
synchronizer hub.

NOTE: Make certain that all
three insert slots are fully
covered. See Figure 4-20.

spring
- 3rd

b. With alignment marks on hub
and sleeve aligned, start hub onto
sleeve. See Figure 4-20.

¢. Place three inserts, in the
slots, on top of retaining spring.

HUE [POSITIONED
WITH DETENTS
FULLY ENGAGED)

—

REVERSE GEAR

4-IT

HOTE
MAKE CERTAIN
SPRING COVERS
ALL THREE IMSERTS

Figure 4-18—Installing Front
Insert Spring

(See Figure 4-20). Push assem-
bly together.

d. Install remaining insert spring
so that spring ends cover same
slots as does other spring. See
Figure 4-20.

13. Slide 2nd speed gear with
blocking ring and 2nd - 3rd gear
synchronizer onto the mainshaft.
Tapered machined surface of
2nd gear must be toward the
front of shaft. See Figure 4-19,

NOTE: Make certain notches in
blocking ring engage the synchro-
nizer inserts.

blocking ring with synchronizer 14, Secure synchronizer with
inserts. See Figure 4-19, Figure 4-17—5liding Sleeve Into Hub snap ring.

BLOCKING BLOCKING SNAP SPEEDOMETER
SMAP RINGS sNAP  RING  RING REAR DRIVE GEAR

ZND
GEAR

SYNCHRONIZER

-3 g

-y e =

\REVERSE GEAR
AND SLEEVE

QUTPUT SHAFT

-’@0@(@

BEARING

\

SNAF RINGS

Figure 4-19—Mainshaft Exploded
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3-SPEED MANUAL TRANSMISSION

INSERT HUB AND SLEEVE ALIGNMENT MARKS BLOCKING
vy SPRING RING
.?PTE AW

\j (\ :
N

WASHER ROLL PIH

S—

REVERSE IDLER
GEAR SHAFT

THRUST
WASHER

Figure 4-21—Exploded View of

Reverse Idler Gear

4-10 ASSEMBLY OF
TRANSMISSION

1. Install reverse idler gear, with
a thrust washer on each end
in case, See Figure 4-21. Make

-
'!‘ I,T :.;
%
|‘_.\‘_- - J— * *
INSERT SPRING
RING SLEEVE
Figure 4-20—Exploded View of 2nd - 3rd Synchronizer
sure that roll pin is seated in vent lubrication of bearings. In-
slot in back face of case. stall the 15 needle bearings in
2. Assemble the countergear, QOFE:
REVERSE i
iDL ER SEXa THRUST dummy shaft, bearings, thrust §. Ioatall fakn drive ‘gear and

washers, and place in bottom of
case. The countergear will re-
main in the bottom of the case
until the main and input shafts
have been installed. See Fig-
ure 4-22.

3. If main drive gear bearing was
removed replace as follows:

bearing through top of case
into bore in front of case. Install
large snap ring on bearing.

6. Position mainshaft assembly in
case. See Figure 4-24.

7. Install 2nd and 3rd speed
shift fork on 2nd and 3rd speed

a. Press bearing onto main drive "
synchronizer.

gear (snap ring groove to front).
See Figure 4-23. Be certain
bearing fully seats against
shoulder on gear.

8. Place a detent plug spring and
detent plug in case.

4. Coat bore of main drive gear
with a thin film of grease.

NOTE: A thick film of grease
will plug lubricant holes and pre-

MNEEDLE BEARINGS (25 EACH EMND)

/

BEARIMG
RETAINER

COUNTERSHAFT

BEARING
RETAIMER

ROLL PFIN

Figure 4-22—=Exploded

Figure 4=-23=Installing Main Drive

View of Countergear Gear Bearing
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mam DEYVE DEAR
F AR s

£ " BTN EHART
ASSEAMALY

Figure 4=24—Positioning Mainshaft
in Case

9. Place 2nd and 3rd speed
synchronizer in 2nd speed po-
sition (toward rear of case).
10. Align shift

fork and in-

stall 2nd and 3rd speed shift
rail.
NOTE: It will be necessary to

depress detent plug to install
rail in the bore. Move rail in
until detent plug engages forward
notch.

11. Secure shift fork to shift rail
with set screw.

12, Move synchronizer to neutral
position.

13. Install interlock plug in case.
If 2nd and 3rd speed shift rail
is in neutral position, top of
interlock will be slightly lower
than surface of 1st and reverse
shift rail bore.

14. Move 1st and reverse
synchronizer forward and place
1st and reverse shift fork in
groove of synchronizer.

15. Align fork and install 1st
and reverse shift rail. Move rail
in until center notch is aligned
with detent bore.

16. Install remaining detent plug
and spring., Secure spring with
slotted head set screw. Turn

gerew in until head is flush with
case.

17. Secure shift fork to shift
rail with set screw torque
10-18 lbs. ft.

18. Install a new shift rail ex-
pansion plug in front of case.

19. While holding main drive gear
and blocking ring in position,
move mainshaft forward to seat
the mainshaft pilot in roller
bearings of input shaft.

20. Tap input shaft bearing into
place in case while holding
mainshaft to prevent roller
bearings from dropping out.

21. Install front bearing retainer,
and new gasket, making sure the
o0il return slot is toward bottom
of case. Torque attaching bolts
to 19-25 1bs, ft.

NOTE: If front bearing retainer
seal was removed proceed as
follows:

a. Center new seal in opening.

b. Place a suitable size socket
(approximately 1-1/4"} on the
seal and using a soft hammer tap
seal into place. (With front bear-
ing retainer removed.)

22. Install large snap ring on
rear bearing.

23. Position bearing on output
shaft with snap ring toward rear
of shaft.

24, Thread Tool J-21774-2 all
way into J-21774-1 and place
tools on output shaft next to
bearing.

25. Install speedometer driven
gear snap ring on output shaft.

26. Back Tool J-21774-2, out of
J-21774-1, using Handle J-8614-1
until bearing is positioned cor-
rectly on output shaft,

27. Remove speedometer driven
gear snap ring and tools,

28. Place speedometer drive gear
locking ball in detent on output
shaft and slide speedometer drive
gear into place. Secure gear with
snap ring.

29, Using a hook or your hand,
lift countergear from bottom of
case, and align it and thrust
washers with the bore in case.

30. Working from rear of case,
push dummy shaft out of counter-
gear with countershaft. Before
countershaft is completely in-
serted, make sure that locking
pin hole in shaft will line up with
locking pin hole in case,

31. Drive shaft
insert locking pin.

into place and

32, Coat new extension housing
gasket with sealer and install on
case.

33. Dip threads of extension
housing bolts in sealer.

34. Install extension housing.
Torque bolts to 42-50 lbs. ft.

35. Install filler and drain plugs
in case, making sure mag-
netic plug is installed in bot-
tom of case. Torque bolts to
20-30 lbs. ft.

36. Place transmission in gear
and put lubricant over entire gear
train while rotating input shaft.

37. Coat new cover gasket with
sealer and install on case.

38. Install cover,
to 14-19 Ibs. ft,

Torque bolts
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4-11 TROUBLE DIAGNOSIS

COMPLAINT

PROBABLE CAUSE

NOISY IN FORWARD SPEFEDS

Low lubricant level.
Incorrect lubricant.
Transmission misaligned or loose.

Gear relative to pertinent speed involved worn
or damaged.

Main drive gear bearing worn or damaged.
Mainshaft bearing worn or damaged.

Counter gear or bearings worn or damaged.
Main drive gear worn or damaged,

Synchronizers worn or damaged,.

NOISY IN REVERSE

Reverse idler or shaft, worn or damaged.

Reverse sliding gear worn or broken.

HARD SHIFTING

Clutch improperly adjusted.

Shift linkage out of adjustment.

Bent, damaged, or loose shift linkage.
Shift levers, shafts, or forks worn.
Incorrect lubricant.

Synchronizers worn or broken.

JUMPING OUT OF GEAR

Shift linkage out of adjustment, worn or loose.
Partial engapement of gear,

Transmission misaligned or loose.

Bent or worn shift fork, lever and/or shaft.
Worn pilot bearing.

End play in input shaft (bearing retainer loose
or broken, loose or worn bearings on input
and output shafts).

Detent springs weak,
Detent notches worn.

Worn clutch teeth on main drive gear and/or
worn clutch teeth on synchronizer sleeve.

Worn or broken synchronizer.

Bent output shaft.




3-SPEED MANUAL TRANSMISSION 4-15

COMPLAINT

PROBABLE CAUSE

STICKING IN GEAR

Clutch not releasing fully.

Low lubricant level.

Incorrect lubrication.

Corroded transmission levers (shaft).
Defective (tight) input shaft pilot bearing.
Stuck detent plug.

Frozen synchronizing blocking ring on input
shaft gear cone.

Burred or battered teeth on synchronizer
sleeve and/or main drive gear.

FORWARD GEARS CLASH

Clutch not releasing fully.

Weak or broken detent springs in the synchro-
nizer assembly,

Worn blocking rings and/or cone surfaces.
Broken blocking rings.

Excessive rock of synchronizer assembly on
mainshaft.

Excessive mainshaft end play.

GEARS SPINNING WHEN SHIFTING INTO
GEAR FROM NEUTRAL

Clutch not fully releasing.
Binding main drive gear pilot bearing.

Synchronizers not functioning.

REVERSE GEAR CLASH

Allow approximately three - four seconds
after the clutch pedal has been depressed
before shifting into reverse gear.

If gear clash continues after allowing proper
time for the clutch plate to stop, check the
clutch adjustments to make sure that they are
within specifications.

Make sure that the engine idle speed is set
to specifications.

Gear clash can also be caused by the following:
Dragging clutch plate.
Distorted cluteh plate.

Tight or frozen main drive gear bearing.

SCORED OR BROKEN GEAR TEETH

Insufficient lubricant.

Failure of the car operator to fully engage
the gears on every shift before engaging the
clutch and applying engine power.
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GROUP 4A

TRANSMISSION SHIFT LINKAGE ADJUSTMENTS
GRAN SPORT

SECTIONS IN GROUP 4A

Section Subject Page

4A-A BSuper Turbine 300 Transmission

Bhift Linkage Adjustment -

Gran Sport Only . . . . ... ... $A-1
4A-B 3-8peed Manual Transmission

Shift Linkage Adjustment -

Gran Sport Omly . . . . ... ... 4A -4

Section Subject Page

4A-C 4-Speed Manual Transmission
Shift Linkage Adjustment -
Special -S8kylark-Gran Sport . . . . 4A-7

4A-A SUPER TURBINE 300 TRANSMISSION SHIFT LINKAGE
ADJUSTMENT (CONSOLE LINKAGE)

Figure 4A-1



4A-2 |

SHIFTROD
ADJUSTING
CLAMP BO[

2. LOOSEN SHIFT ROD ADJUSTING CLAMP BOLT
3. PLACE TRANSMISSION IN PARK
4. TIGHTEN ADJUSTING CLAMP BOLT TO 17-23 LB. FT

CAUTION: DO NOT USE IMPACT WRENCH
TO TIGHTEN ADJUSTING CLAMP BOLTS

Figure 4A=2



———— WASHER BUSHING

SWIVEL

GROMMET—'

LY

]
|

EIZ

[(2G-381

LEVERB

TT

%M_ on RE TAINER
BUSHING
SWITCH

ASM,

WASHER |
SCREWE)

BRACKET —

Figure 4A-3
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4A-B 3-SPEED MANUAL TRANSMISSION SHIFT LINKAGE ADJUSTMENT

.

i

PLACE TRANSMISSION LEVERS IN NEUTRAL
2. LOOSEN SHIFT ROD ADJUSTING CLAMP BOLTS

Figure 4A-4

& SHIFT BRACKET ASSEMBLY
SEE VIEW "A"

5

516" BOLT OR Il
DRILL ROD

j3. PLACE A 5/16° BOLT OR DRILL ROD IN NOTCH IN
REAR PORTION OF SHIFT BRACKET ASSEMBLY

4. MOVE BOTH SHIFT LEVERS BACK
AGAINST 5/16” DIA. BOLT OR DRILL ROD

Figure 4A-5



4A-5

CAUTIDN NEVER USE IMPACT WRENCH
§ TO TIGHTEN ADJUSTING CLAMP BOLTS

Figure 4A-&



KNOE
SCREW
SEAL
(LESS CONSOLETTE}
——— LEVER ASM

RETAINER

WUT

WASHER
GROMMET

BROCKET 45M.

o BoLT
[30-400LBFT

ROD

— LEVER

— RETAINER RETAINER

ROD (18T GREW)

—BOLT=ART OF TRANS ASM

ROD (2MD 8 R0
BRACKET

SWITCH ASM
L. WASHER

SCREW

Figure 4A-7
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4A-C 4-SPEED MANUAL TRANSMISSION SHIFT LINKAGE ADJUSTMENT
SPECIAL-SKYLARK-GRAN SPORT

NOTE: This adjustment will also apply to all 1965-1/2 Special
and Skylarks equipped with 4-speed transmission,

1. WITH TRANSMISSION IN NEUTRAL, LOOSEN B
SHIFT ROD AJUSTING CLAMP BOLTS :

Figure 4A-8

SHIFT BRACKET
ASSEMBLY
SEE VIEW "A°

514" BOLT OR ’ :

DRILL ROD ‘ =

"." rJJL

E |2, PLACE A 5/16" BOLT OR DRILL ROD IN NOTCH IN
. . REAR LOWER PORTION OF SHIFT BRACKET ASSEMBLY,

MOVE ALL THREE SHIFT LEVERS BACK
-ﬁ.uAINST 5/14" BOLT OR DRILL ROD
4, TIGHTEM SHIFT ROD ADISTING CLAMP
BOLTS TO 17-23 LB, FT, =
CAUTION: DO NOT USE IMPACT WRENCH|
TO TIGHTEMN ADJUSTING CLAMP BOLTS

Figure 4A-9



SHIFT ROD ADJUSTING CLAMP BOLT

WASHER

TRANS, CONER BOLTS [2)
PAAT OF TRANS. ASM. ——\\

ROD
EWITCH
SHELD

BRACKET TFESILETT
RETAIMER {2

This "T'" handle must travel a

minimum of 7/16"

SCREW n‘l—*-___wi
SEAL
(LESS COMSOLETTE]

=
RETAINER gpl

AODI3RE B4

ROO{IET & 24

536)

ROD (REW. }---/

CLAMP (3)

SPRING WBSHER (3}
WASHER (3]
SCREW 131

A5

SCREW (2)

L i 3 ry
T HANDLE
LEVER ASM
NUT (2}

mSHER (21
GROMMET (2]

i " g \
T o
2y D e @

bor (&

BOLT  20-30TRFT
SHIFTER A5M

¢

VIEW &

Figure 4A-10
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SUPER TURBINE ‘300"

5=-1

GROUP 5

SUPER TURBINE ““300”
AUTOMATIC TRANSMISSION

5-1 MODEL NK

The Gran Sport Skylark will use a new Model Super Turbine 300 Automatic Trans-
mission. The new model designation will be NK and will incorporate the following

changes:

1.
2.
3.
4,

Forward Clutch
Reverse Clutch
Reverse Clutch Piston
Forward Clutch Piston
Transmission Case

Vacuum Modulator

Valve Body Plate

High Speed Downshift
Timing Valve Spring

Converter Assembly

Driven Drive
Plates Flates
T L]

] 6

Part #1366134

Part #1356835

Part #1361576
13615717

Part #1374379

Part #1375186

Identified by White Dot of Paint



ViIEW B

BEND TAB ONCLIP TQ
HOLD PIPE SECURELY
IN PLACE.

BOLT (TRANS. 11.5ﬂn|f TE%
EMNGINE ASM.} wal |y

CONNECTOR

LINE AND CONNECTIONS
MUST BE FREE OF LEAKS
UNDER OPERAT ING CONDITIONS,
LINE MUST NOT CONTACT
OTHER CHASSIS COMPOMNENTS.

THIS FLANGE MUST
CONTACT THIS
EDGE WHEN
ASSEMEBLED

~

VERT. &

Figure 5-1 — Qil Filler and Vacuum Modulator Pipes
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SUPER TURBINE “300"

5-3 OIL COOLER LINES
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REAR AXLE AND PROPELLER SHAFT 6-1

GROUP 6
REAR AXLE AND PROPELLER SHAFT

REAR AXLE

The standard rear axle ratio for use with 3-speed and 4-speed manual trans-
missions will be 3.36; the ratio for Super Turbine 300 transmission cars will be
3.08. The ring and pinion gear set used in Skylark Gran Sport Option equipped cars
will be ‘‘lubrited’’; otherwise it is similar to the current Skylark axle. The rear
axle bearings will be the same as used on the Sportwagon.

ADJUSTMENTS

Adjustments and service procedures are the same as on other Specials and
Skylarks.

PROPELLER SHAFT

The propeller shaft used on 4-speed manual and Super Turbine 300 Transmissions
will be the same as used on Skylark models equipped with Wildeat 310 or 350 en-
gines. The propeller shaft used with 3-speed manual transmissions is slightly
shorter than that used with the 300 cu. in. engine.

ADJUSTMENTS

Adjustments and service procedures are the same as on other Specials and
Skylarks.
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GROUP 7
CHASSIS SUSPENSION

7=1 GENERAL DESCRIPTION

The basic configuration of the Gran Sport Skylark front and rear suspension sys-
tems is the same as used on 1965 Specials and Skylarks; however, all components
have been strengthened to accommodate the inereased performance of the car and
to increase car handling capabilities, Service procedures are the same as those
outlined for the 1965 Specials and Skylarks.

7-2 SPECIFICATIONS

a. Any specifications not listed in this paragraph can be assumed to be the same
as listed for Special and Skylark models in the 1965 Special Chassis Service
Manual,

b. Shock absorbers, Springs, and Stabilizer Bar

Component Specification
Spring Rate . . . .............. 420 1b/in - Front
115 1b/in - Rear
SR BAY - son sovre e mrsE en S0vE e 15/16" Dia.
Shock Absorbers . . .. . . .. .. ... .... Heavy Duty

¢. Wheels and Tires

Wheel Rim Size . . . . . . ¢ ¢ ¢« v v v 0 v o 0« 14" x 6" JK
Tire Size .. ... . T.79-14 (No oversize option available)
Tire Pre@sure .« o . v v v v v v v 0 o 0 0 o 0 0 v s 24 psi Front

24 psi Rear



STEERING GEARS, MAST JACKETS AND STEERING LINKAGE

GROUP 8

STEERING GEARS, MAST JACKETS
AND STEERING LINKAGE

8-1 REMOVAL AND
INSTALLATION OF
STEERING MAST
JACKET
ASSEMBLY

a. Removal

1. Remove pinchbolt from upper
half of rag joint coupling (see
Figure 8-1).

2. On automatic or three
speed synchromesh transmission
equipped cars remove clip from
shaft rod(s) and pull rod(s) out of
mast jacket shift lever(s).

3. On three speed synchromesh
transmission equipped cars re-
move clip securing clutch rod to
clutch pedal, and disengage rod.

4, Pry off plastic trim cover
from toe pan.

5. Remove screws that retain toe
pan cover to toe pan. See Fig-
ure §-2.

6. Disconnect wiring harness
from mast jacket.

7. Remove nut that retains mast
jacket clamp to instrument panel.

8. Align shift lever(s) with hole
in toe pan (automatic and three
speed synchromesh transmis-
sions only) and remove jacket
assembly.

b. Installation

1. Align shift lever(s) with hole
in toe pan (automatic and three
speed synchromesh transmissions
anly) and fit end of mast jacket
through hole. Position lower
splined end of steering shaft into

SHIFT BOWL

1/32" MIN., CLEARANCE
TO INSTRUMENT PANEL
BEFORE TIGHTENING

UPPER HALF OF
RAG JOINT COUPLING —% 4

[| l_.._'l) 1|

FINCH BOLT |
20-36 LB.-FT.

Figure B-1—Mast

upper half of rag joint coupling
and loosely attach jacket to
instrument panel using mast
jacket clamp and nut (see Fig-
ure 8-2).

NOTE: When connecting mast
jacket to instrument panel be sure
to align tab on bracket with slot
in mast jacket (see Figure 8-2).

NOTE: When positioning lower
splined end of steering shaft into
upper half of rag joint coupling,
align flat on end of steering shaft
to be parallel with pinchbolt on
upper half of coupling.

2. Adjust clearance between shift
bowl and instrument panel to ap-
proximately 1/32 inch, and tighten
nut securing mast jacket clamp in
position,

3. Install pinchbolt into upper half
of rag joint coupling and torque
20-35 1b. ft.

Jacket Assembly

4. Place a bead of body sealer
between mating surfaces of toe
pan and mast jacket lower cover.
Secure cover to toe pan with four
screws and washers,

5. Plug wiring harness connec-
tors into switches.

6. On three speed synchromesh
transmission cars connect clutch
rod to clutech pedal and secure in
position with clip.

7. Attach and secure shift rod(s)
to shift lever(s) on three speed
transmission and automatic
transmission equipped cars.

8. On automatic transmission
cars check and adjust neutral
safety switch. (Refer to paragraph
10-43, sub-paragraph e in 43000-
44000 Chassis Service Manual),

9. Install plastic trim cover and
secure in position with two
fastener pins. Drive pins in place
with suitable dowel.
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SCREW
%‘ (20 Wit | LB-i]

STEERING COLUMM SUPPORT

= BRACKET

HOTE: WHEN INSTALLING MAST
JACKET BE SLIRE TO ALIGN TAB
ON BRACKET WITH SLOT IM MAST
JACKET.

CEMENT
OWER EMDS OF BOTH STUDS
B ARDUND PERWETER OF
RIGHT SIDE TaPPING
PLATE-&5 SHOWN.

STEERING COLUMN SUPPORTS,

— CEMENT IN PLACE ll s
NUT (3 — e

T e

\,
s

p —I—]__l PHELLATION

il == ...,

\*'1”“:" Roo.2EAlL LOWER COVER
‘ Ill'_ CEMENT N PLALCE — COVER

| screw 155
wTH w
L—wasHER A B
COVER
AUTOMATIC TRANSMISSION

MANUAL TRANSMISSION

Figure 8-2—Mast Jacket Installation




BRAKES 9-1
GROUP 9
BRAKES
CONTENTS OF GROUP 9
Paragraph Subject Poge Paragraph Subject Page
9-1 Brake Specifications . . . . . ... .. 9-1 9-2 Adjustments . .« v v 00 00w w 2 9-1

9-1 BRAKE SPECIFICATIONS

a. Tightening Specifications

Use a reliable torque wrench to tighten the parts listed, to insure proper tightness without straining or dis-
torting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty threads

produce increased friction which prevents accurate measurement of tightness.

Part Name
Nut Brake Cylinder and Pedal Mounting Bracket to Dash . . . . .. .. P
Nut Rear Brake Assembly to Axle Housing . .+ « v o v v 0 v v 0w v o v w0 v a
Bolt & Nut Front Brake Assembly and Steering Arm to Knuckle . . . « « + « ¢+ & ¢ &+ »
Bolt Front Brake Anchor PIn. o o o s 4 ¢ 5 2 4 s 0 s a v s s s s 0808 00200
Screw Attaching Wheel Cylinder to Backing Plate

b. General Specifications

Operating Mechanism, Service Brakes - « « - « « « +
Parking Brakes . . . . « + .« « .

" s owow

B os o8 s

Operation of Service Brakes Independent of Parking Brakes .

Wheels Braked, Service . . . « ¢« 4 ¢ « ¢« ¢ & « « LY
PaTkiBg . . - v« o« o v oa 5w o 005 s s

.....

Approx. % of Total Braking Power on - Front Wheel Brakes
Rear Wheel Brakes
Brake Pedal Height Adjustment . . . .+ v o v v v v v v v v v u s

Static Pressure in Hydraulic System when Brakes are
Number of Brake Shoes at Each Wheel. . . . . .. ..

Released

.

Brako ! TFpe & i aiioi carets eomatd we Bie ALA e B Hlaline

Brake Shoe Lining TYPE « v v v v v v v v v v o 0 0 v w s
Front Shoe Lining Width x Minimum Thickness . . . .

Rear Shoe Lining Width x Minimum Thickness ., . . .

Master Cylinder Piston Diameter , ., . . ... .. g N O L e e s e e e

Wheel Cylinder Size Front. . . . + « + = v+ =« sia W
Approved Hydraulic Brake Fluid . . . .« . ¢ « « « & &
Fluid Level, Below Lip of Filler Opening . .. .. ..
Shoe Adjusting Screw Setting, from Point where Wheels
Brake Drum Inside Diameter, New . . « v « « + « 4 « &
Brake Drum Rebore, Max. Allowable Inside Diameter

& & & ® ¥ %

Thread
3/8 -16
3/8 -24
7/16-20
1/2 =20

. -
" s @
I A I
..
..

Torque
20-23
45-60
G0-82
80-105
10-12

« + » » Hydraulic
Lever and Cables

. Yes

. Front and Rear
.+« Rear Omly

s Yes

... .8 to 16 Ibs.

s s o8 o8

B os o

: Self Energizing-Servo

. 1 pe., Molded-
. Primary 2.50"
Secondary 2.50"
. Primary 2.00"
Secondary 2.00"

“ 8 s om ow s owow s

P R

AR WO AR R R R e R R e s oa

v+ s .. GM or Deleu Supreme No. 11 or Equivalent

............. PR

s 8 % B % ® = = ® o m o= o= o= om & o om o omoa o= oa omoa o

Max. Allowable Taper, Before Rebore . . . . ... ... ... .. T

Max. Allowable Out-of-Round, Before Rebore .. . ..
Max. Allowable Out-of-Balance of Drum . . . . . . . .

Max. Allowable Space Between Lining and Shoe Rim after

9-2 ADJUSTMENTS

P

. » Back Off 30

PRI

L T T P

v o s ss s 2 1D O,

e

Adjustments and service procedures are the same as on other Specials and Skylarks.

4 8 % 5 o® ¥ o3 ow ow

Riveted
x 196"
x 260"
x 196"
x 260"
A

11/8"

15/16"

. 1/8"
Notches

9.485" to 8.505"

9.565"
003"
« 006"

. 005"



ELECTRICAL SYSTEMS 10-1

GROUP 10
ELECTRICAL SYSTEMS

CONTENTS OF GROUP 10

Paragraph Subject Page Paragraph Subject Page
10-1 Battery Specifications . . . ... .. 10-1 10-4 Ignition System Specifications . . .. 10-2
10-2  Generating System Specifications . . 10-1 10-5 Description of Electrical
10-3 Cranking (Starter) System System . . ¢ v oo wu o v on . 10-3

Specifications . . . ... ... ... 10-1

10-1 BATTERY SPECIFICATIONS

PURIDE: oo wiin mopismiein 0 e W AR B R RSB n e W W e W e e s IMOLGD
PRodE] o e LA R b e R R R B R R e PR P T T P R U PP SR 1980568
Eocatiop Undez-Hood:™ G0 &0 Janndn il S5ee il il o SendEl BN e e e L.F. Fender skirt
Terining) CY¥ounded: . cowce s sviia s 05 eSem e K0 BCEGRTE e BB RURURIRGE B0 BUEIEIETE ard EeRreoEE & a Negative
VOTREER o pom chin s i et Motiero i Wls i e e mm e e mmieE e e BT e MmO | R e 1 12
Capacity—Wet (Amp. Hrs. @ 20 Hr, Rate) . . « « « ¢ v v v 2 s o 6 v v 2 s o s & e o e |
Number of Cells & Plates/Cell. FE A A et T e YR R - TP e A e e R R N S N 6, 11
Specific’ Gravity, Full Charpe @ B2 F. o ocsn o0s s e s wm aiie w0 8 8 5 60 w8 &4 s s 1.260 to 1.280
Bench Charging Rate, Start . . . ... e R AT M A R R Wi e R 5 Amps.
Bench Charging Rate, Finish . . .. .. ... ..... SO e, G R e G e BRI DR « o+« 2 Amps.
HATEPRtOrs 0 R G e T S R B R alw e ke B R W BRI R e R e Porous Rubber
TRRBEE. ammin, o e e R LR T RS W W NS el B e Hard Rubber
Dimensions, OVeTAll . . . . v 4w v v o v e f e m e e e e e e e e e e e e e 10 1/4" x & 13/16" x 9 11/16" High

10-2 GENERATING SYSTEM SPECIFICATIONS

a. Generator

MIhe AN Toph': coacwioms wod Seimms 50 N S B R R R (R B R Delco-Remy, Delcotron
Location, Side of Engine . . . . .. . . .. f e e e e e e e e e e e e e s et s s s s s a s e s« Upper Right
Drive and Rotation (Viewing Drive End) . . . . . . ¢t ¢ 4 o vt s s s 6 v 6 v 2 8 s s 2 = = n 4 = Fan Belt, Clockwise
Standard Air Condition
Mumber . . « o ¢ o v o 0 e s SR e R SR RN SRS i s 1100708 1100709
SpeedRaim.Gentangme.. 252 to 1 2.75 to 1
Field Current Draw (Amps.) @ 80 F and 12 ‘v’olta ..... b W e 2.2 to 2.6 2.2 to 2.6
Bench Test at 14 Volts (Amps, Cold @ Gen. RPM) . . . . .« v v v v v v v o 42 @ 6500 55 @ 6500
Min. Current Output @ 500 Eng. RPM . . . .+ v v v v v v v v v v v e v s 10 Amps. 10 Amps.
Min. Current Output @ 1500 Eng. RPM. . . . . . v ¢ ¢ v o 0 v o s w s — 30 Amps. 40 Amps.
Belt TenBION s viw o v @' ils ain 4.5 8 5.6 Fie s 0 ®0B 8 Ba A e bl 8 e e e 80 Lbs. 110 Lhbs.

10-3 CRANKING (STARTER) SYSTEM SPECIFICATIONS

a. Cranking Motor

BIARE oo comimsn i emiag  wm momd e TR W A A T e s e s s s a s s e s Deleco-Remy
NUIBEE & & 4 & 2 & ¢ & 5 & & & = & 5 & & &+ & % = & s & & 8 = # 5 = ® & & = = ¢ = & + + 4 ¥ g4 e o=+ ww = ww 4w 1107313
Location, Side of Engine . . . . . .+ . . . Left
Type of Bhiff . « v o v v ie i v m o av s vina a TR e e e SRLELINNEE N SRR Bt Mechanical
Shift Actuation . . + + o« « « T TR A TR L R W T R IR W Solenoid
SHLE DPBTALINL » voovev wm s sbibom e m S o med A B ke B EoR e R Ed R R SR o ke Ignition Switch

Typg- ol Dby o5 Sl Frs B e Sami gl BTy BRIl s e SR BRL STl g Overrunning Clutch
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a. Cranking Motor (Cont.)

Rotation, Viewing Drive End.

........... Clockwise

Gear Ratio, Motor to Engine . . ... ... R PR, - v x s am ey s 184 to 1
No. Teeth on Ring Gear and Drive Pinion . . . . . . . . . .. .. . wis TR . g [T
Cranking Speed, Engine RPM (at Operating Temperature}. . . . . . . . . . . Gd WER ESECREEN R R .« 160 Approx.
No Load Test

Amperes N S R Y A - R e Sl DA SR R RN w SwnFah e sRiERe 80 to 120

Volts ... .. v osa A THT TN T S T powoa e i e e R e w e e Wiie W 10.6
PP oo ms snmmmmmm sme e v+ v e s .. 3800 to 5400
Locked Armature Test . .

Amperes Ve RSl SEEECINSRE WNAEEER D dna B e a s s s s s« 250 to 370

VOB & v wv wiaie wowias o biwn waie o s o mwe s e . wieite EEUGURIEONTR s Bk
Brush Spring Tension - Ounces . S e e aw e ek e e e ke e e e e e e e e e e e e e e 35 min.
Armamrs Erd-PIaw o oiaiils 2l ol ke am s Ehe e e e SR W e TR B e A ELeE e d 005" to 050"
Pinion Clearance in Cranking Pogition . . . o v v v v 0 v 0 s s 0 s 0 s 0 s 0 5 8 8 8 8 8 8 ¢ « 8 « ¢ ¢ 4 « 010" to 1407
b. Solencid Switch

Make . .. ... 000w R I TS o - R U LAk T S e T + «+ .+ Delco-Remy
Solenoid Switch Number . . doen N RARRLRTRES SRR SRR B S R Vi 1114339

Current Draw of Solencid Windings @ B0 F.

Hold-in Winding, Amps. @ 10 Volts Fe e T N P S o R 14.5 - 16.5
Both Windings in Parallel, Amps. @ 10 Volts . . . .. .. Ffte e S A i 41 - 47
10-4 IGNITION SYSTEM SPECIFICATIONS
a. Ignition Coil and Resistor
e e e S e S e R e - [ i e Delco-Remy
Coil Number (Less Bracket). . . . Wi ETE R s e e R G TR W R w . 1115087

Current Draw, Amperes @ 12.6 Volts
Engine Stopped . . . . .. .. ...
Engine Idling . . . . . . . .

Coil Resistance (Ohms) @ 80 F

Primary
Secondary . . . . . .. .
Resistance Wire

Resistance, Ohu;s @ Sﬂ F

b. Spark Plugs

Bos o8 % o8 8 8 & 8 = =

N R e R S T eyt e e T e n s 3.8

Make and Model (for Normal Operation) . . . . « v v v v v v w v v &

P 2.3

1.28 to l.42
T200 to 9500
Part of Wiring Harness
1.80 + .05

|

N

ca e e e a e s . AC 448

Make and Model (for High Speed Operation) . . . « v v v v o 4 0 v v v v o s 0 0 s s s s s a . AC 42 COM
Thremd and:Shell Hexi Sfaenl o 55000505 0 SEnliias Piasslayi e anmsie Sy ey s 14MM, 13/16"
Gap at PoinbB . . . . «ov s s e 0 v wm s - o iR A G EEEETN SN NTRIETeENG Wil i ine elE el .035"
Tightening Torque (ft. lbs.) P e e e e s e s e e e e e s e e e e e s .. S e e e s e s e s 30
<. Distributor

Make: o Cussune i SBSRREN B S SR DO G RS E B EEEEN B RN Delco-Remy
DEIVE .« awciciie s aom el » v+ 4+ From Camshaft
RAAHION, (FOR NIOW n wosowpirs g8 somoduite won miscion eid S0 i omed Sde s el e W s g 8 Clockwise
Vacoum Control MUumMBME © o o v i o s & 5 8 5 0 5w 5 88 68 e58 8 % & & = & % 8 % &8 54 E 0 & & s @ e oA 1116210
Firing Order . .. ... .. Fa Bie e F PR . i SRR coae e s 1=2-T=8=4-5-6-3
Contact Point Opening . . . . T T ST W e 016"
Contact Point Dwell Angle . . . . 0 v o i 4 i s v o b o v et s s m s s s s m a m s a s s e e 0°x1
Prarel] VRERERML. 45 by SEERS U PR R BN vR SRS B RS VR iaTEIA e i 3° Max.
Breaker Arm Spring Tension, Ounces . .. ... T T I AT ‘e ve s e e w19 to 23
Condenser Make and Capacity, Microfarads . . . . . WA M R W i ¥ Delco -Remy, .18 to .23
Distributor Number (less cap). . . . . . aTe. A & P T oL S T B Py RN A v s ¢ s e s s 4« 1111055
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c. Distributor (Cont.)

Timing, Crankshaft Degrees before U.D.C.

{with Vacuum Hose Disconnected and Engine Idling)

Centrifugal Advance, Crankshaft Degrees and RPM

Start Advance, @ RPM. . .. . e e

Medium Advance, Degrees @ RPM ,
Maximum Advance, Degrees @ RPM

B s or o8 ow

T % o® % o5 & % o® B & B % B B B & ¥ 8 % 8 B & &

Vacuum Advance, Crankshaft Degrees and Inches of Vacuum

Start Advance, @ In. of Vacuum

Maximum Advance, Degrees @ In. of Vacuum . . . . . . . .. t

10-5 DESCRIPTION OF
ELECTRICAL SYSTEM

All Skylark Gran Sport cars are
equipped with a heavy duty bat-
tery. This battery looks somewhat
like a regular Skylark battery; it
has the same length and width
dimensions, but is higher. The
greater height of the plates in-
creases the capacity of the heavy
duty battery to 70 ampere hours.
Because the starting motor is
located on the left side of the en-
gine, the battery is located on the
left also. This makes specific
battery and starter cables neces-
sary. See Figure 10-1.

To accommodate the Gran Sport
400 engine, specific right and left
engine compartment wiring har-
nesses are necessary; the left
side harness includes leads for
back-up lights and a tachometer.
Specific engine to cowl ground
straps are also required. See
Figure 10-2.

Engine wiring for the Skylark
Gran Sport 400 engine is the same
as on the 401 engine. See Figure
10-3.

Instrument panel wiring har-
nesses in Skylark Gran Sport cars
are specific where an automatic
transmission is installed. This is
due to the fact that all Gran Sport
shift levers are in the floor. Since
all automatic transmission cars
are equipped with a long console,
a console wiring harness must be

.......................................

installed to supply lighting for the
shift quadrant, circuits through
the neutral safety and back-up
light switch, and wiring to the
tachometer (if so equipped). The
automatic transmission instru-
ment panel wiring harness has a
connector where this console har-
ness can be plugged in. See
Figure 10-4. With a 3-speed or
4-gspeed manual transmission, a
specific instrument panel wiring
harness is required only if a
short console and a tachometer is
specified; this wiring harness
provides a connector where the
tachometer harness can be plug-
ged in. See Figure 10-4,

A new longer speedometer cable
is required for the 3-speed man-
ual transmission because the
cable connects into the right side
of the transmission., See Figure
10-5 for installation instructions.

The Gran Sport 400 engine is
equipped with the same large
cranking motor as used on the 401
engine, Operation of the motor
and solencid switch, trouble-
shooting, inspecting, testing, and
repair procedures are the same
as for the smaller 300 engine
cranking motor. However, speci-
fications and appearance are dif-
ferent. See paragraph 10-3 for
the specifications and Figure 10-6
for the appearance.

The cranking motor in the Gran
Sport 400 engine has two parallel
field coils connected to the in-
sulated brushes, and two shunt

..............................

..............................

2 1/2°

600 to 8OO
13° to 17°@ 1400
28° to 32°@ 3500

+ . B to 8
.. 14% to 18° @ 16

field coils connected to ground.
The purpose of this design is to
increase starting torque. Heavier
field and armature windings help
accomplish this. The additional
shunt field is required to control
free speed of the motor. See
Figure 10-7.

The distributor in the Gran Sport
400 engine is the same as in the
401 engine. It is located at the
rear of the engine and has a per-
manently lubricated cast iron
housing. See Figure 10-8,

Since the spark advance curves
are different than in a 300 engine,
Figure 10-8 shows the 400 engine
centrifugal advance and the com-
bined centrifugal-vacuum advance
for all engine RPMs. Notice that
automatic transmission cars have
vacuum advance at idle, while
vacuum advance in manual trans-
mission cars does not start until
600 to T00 engine RFMs. In order
to get vacuum advance at idle,
automatic transmission carbu-
retors have a vacuum hole below
the throttle wvalves so that the
distributor is connected to intake
manifold vacuum at all times. To
get no vacuum advance at idle,
manual transmission earburetors
have a vacuum slot just above the
throttle valve at idle position; this
provides no vacuum at idle, but,
as the throttle valve is opened
slightly, its edpe moves above the
vacuum slot and exposes the slot
to intake manifold vacuum.

Contact point dwell angle is ad-
justed to 30 degrees using a 1/8
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Figure 10-2—Gran Sport Engine Compartment Wiring Harnesses
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Figure 10-3—Gran Sport 400 Engine Wiring
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Figure 10-4=Gran Sport Console Wiring Harnesses
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TRANSMISSION

i /'FL'!’WHEEL HSG
N LN
N e

i
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EXISTING BOLT

cLiP

VIEW 8"

VIEW &
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Figure 10=5=Gran Sport 3=Speed Manual Transmission Speedometer Cable Installation
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_,4|wum
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Figure 10-6—Cranking Motor
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SERIES COIL COMMUTATOR

SERIES

SHUNT
coiL POLE SHOE CoiL

Figure 10-7—Cranking Motor
Internal Circuits

inch Allen wrench. An extended
type adjusting tool is convenient
for reaching the adjusting screw,
but is not required for safety
reasons as it would be for a 225
or 300 engine. See Figure 10-10.

The Gran Sport 400 engine is
timed at 2-1/2 degrees before
upper dead center. The timing
mark is located on the right side
of the engine; this mark consists
of a groove filled with yellow
paint, which is in the outer edge
of the harmonic balancer. The
timing indicator, a part of the

CENTRIFUGAL
| WEIGHT BASE

VACUUM

PERMANENT
| LUBRICATION
| RESERVOIR

MAIN SHAFT
HOUSING

DISTRIBUTOR SPARK ADVANCE
401 § 425 CLLIN. ENGINE

TAURAZY - | SHHL CARE « ALL THANSRM G 5I0RS)
(kS FABEL CAHAB. - SYNCHADMESH TRAMS.)

Figure 10=9=Distributor

timing chain cover, has three
ridges outlined with yellow paint,
These ridges indicate U.D.C.
(marked ¢0*), ‘5" degrees and
412’ degrees before U.D.C. See
Figure 10-11.

Correct timing exists when the
yellow timing mark on the har-

Figure 10=B=Distributor and
Cap Assembly

Figure 10-10—Adjusting Contact
Point Dwell Angle

Spark Advance Chart

monic balancer is half-way be-
tween the *‘0’’ and the ‘*5' degree
marks on the timing indicator,
with the engine idling and the
vacuum hose disconnected.

When installing a distributor in an
engine which is completely out of

Figure 10-11=Ignition Timing
Mark and Indicator
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Figure 10-12—Installing Distributer
in Engine

time, rotate the crankshaft until
No. 1 cylinder is in position to

fire. See Figure 10-11. As always
in any Buick engine, No, 1 cyl-
inder is in the bank projecting
farthest forward -- the right bank
in the 400 engine. A correctly
installed distributor will now have
the rotor and the vacuum
control positioned approximately
as shown in Figure 10-12,

When installing spark plug wires
in a cap, install No. 1 wire in the
first tower past the adjusting win-
dow in the direction of rotation
{clockwise), This location for No,
1 wire is the same in all Buick
distributors from 1957 on. Install
the remaining wires in a clock-
wige direction according to the

firing order embossed on either
rocker arm cover. See Figure
10-13.

Figure 10=13=Installing Spark
Plug Wires in Cap



RADIO, HEATER, VENTILATION AND AIR CONDITIONER

11-1

GROUP 11

RADIO, HEATER, VENTILATION AND

11-1 GENERAL
DESCRIPTION OF
HEATER SYSTEM
FOR GRAN SPORT
SKYLARKS

The only physical change in the
Gran Sport heater system is in
the length of the heater hoses
from the engine to the heater
core, This was required because
of use of the larger, 400 cu. inch
engine. All specifications, adjust-
ments, removal and installation
procedures contained in the
43000 -44000 Series chassis
shop manual are applicable as
indicated.

11-2 GENERAL
DESCRIPTION OF
HEATER-AIR
CONDITIONER
SYSTEM FOR GRAN
SPORT SKYLARKS

There are four changes in the
Heater - Air Conditioner System
for Gran Sport Skylarks. These
changes involve (1) length and
layout of freon and radiator cool-
ant hosing, (2) the diameter of the
compressor pulley and length of
belt, (3) exterior dimensions of
condenser and (4) a new Suction
Throttling Pilot Operated Abso-

lute wvalve. The effect of these
changes on the system is as
follows:

a. Air Conditioning Freon
Hoses and Air Conditioning
Heater Hoses

New compressor suction and
discharge hoses, condenser to

AIR CONDITIONER

receiver-dehydrator and
receiver-dehydrator to expansion
valve pipes are used to accommo=
date the larger, 400 cu. inch en-
gine (see Figures 11-1 and 11-2),
The pipe connecting the muffler
to the condenser is the same as
used on Specials and Skylarks.

Heater core hosing used on air
conditioned Gran BSports was
slightly lengthened and rerouted
to accommodate the larger en-
gine. See Figure 11-3. None of
these changes affect adjustment,
removal or installation proce-
dures contained in the chassis
shop manual.

b. 5 Inch Diameter
Compressor Pulley

The diameter of the compressor
pulley was increased from 4.72
inch to 5.00 inch. Because of the
high engine RPM's on the Gran
Sport, a larger diameter pulley
was required to maintain the
compressor RPM’s within maxi-
mum limitations, This change
does not affect any of the serv-
ice procedures contained in the
chassis shop manual.

¢. Condenser

A reshaped condenser is used to
accommodate the cross flow radi-
ator. The condenser is mounted

COMPRESSOR
DISCHARGE HOSE

COMPRESSOR
SUCTION HOSE

——

Figure 11=1=Air Conditioner Compressor Hoses
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CONDENSER TO

RECEIVER - DEHYDRATOR
TO EXPANSION VALVE

RECEIVER - DEHYDRATOR T e

Figure 11-2—Air Conditioner Piping

Throttling Valve (STV). The dif-
ference between the STV and the
POA wvalve is that no neoprene
or vacuum element diaphragms
are used. The advantages are
that there is no neoprene dia-
phragm which might fail, and that
the valve will not change calibra-
tion when the system is operated
at a higher altitude due to the
effect of atmospheric pressure on
the wacuum element diaphragm,

The POA valve cannot be disas-
sembled or adjusted. If it is de-
termined that the POA has failed,
it should be replaced. The amount
of freon charge and the functional
test specifications remain un-
changed. It is important that
greater emphasis be given to
maintaining a clean, dry system.
Replacement parts should not
be uncapped until just prior to
installation.

NOTE: When replacing a POA
valve, the serviceman should
check the interior of the wvalve

VACUUM
HOSE

—— T WATER VALVE VACUUM HOSE (RED)

i LET
. jﬁf"ﬁr (ouT )

ap

HOT WATER HOSE

—

HOT WATER HOSE
3 ( INLET)
E |

Figure 11=3=Air Conditioner System Heater Core Hoses

in much the same manner, only
farther forward, No change in
service procedures will be re-
quired by use of second type
condenser.

d. Suction Throttling Pilot
Operated Absolute
(POA) Valve
This valve (see Figure 11-4) re-
places the previously used Suction

for corrosion or crystalization of
salts. This would indicate ex-
cessive moisture in the system.
If this condition exists, the
receiver-dehydrator should be
replaced and the system evacu-
ated for one hour.

When leak testing the POA wvalve,
it is necessary to check only the
hose coupling ends. When using
the low sensitivity propane torch
leak detector, no evidence of
freon should be present at the
POA walve.

Due to the elimination of the
vacuum element diaphragm, the
interior pressure of the valve is
isolated from the exterior atmos-
pheric pressure. As a result, the
controlling element (bronze bel-
lows) of the POA wvalve is able to
operate independently of the effect
of atmospheric pressure. How-
ever, any gauge used to check the
valve pressure will not be free
from the effect of atmospheric
pressure. For this reason, it
might appear (when considering
the fact that the POA wvalve
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pressure gauge reading varies
with altitude changes) that it is
the pressure within the valve that
is changing. Actually the reverse
is true. The pressure within
the walve remains unaffected by
atmospheric variations, while the
gauge used to read these pres-
sures is affected by atmospheric
pressure. It is important to re-
member when checking pressures
on a POA valve that the altitude
effect on the gauge must be taken
into account when interpreting a
reading. The gauge pressure in-
crease exists not because the
internal pressure in the system
varies, but because the perform-
ance of the gauge is affected by
the altitude. The table shown in
Figure 11-5 indicates the gauge
pressures which will be obtained
at various altitudes. If readings
are obtained other than these,
the valve is malfunctioning.

Schrader service
valve port

Inlet

0il bleed line port
{connects to line
from evaporator}

Equalizer line connecting port
(connects to line from expansion valvel

Figure 11-4=Pilot Operated Absolute Valve

-
ALTITUDE OF | GAGE PRESEURE | ALTITUDE OF |GAGE PRESSURE
LOCAL (FT) (PET) LOCAL (P8I
0 (Sea 28,5 6000 31.4
Level)

1000 20.0 7000 3.8

2000 20.5 8000 32.3

3000 30.0 000 32.7

4000 30.5 10,000 33.2

5000 3.0
Allowable tolerance of POA valve is = 1 psi

FIGURE 11-5,

TABLE OF ALTITUDE CORRECTED GAGE PRESSURES
FOR EVALUATING POA VALVE PERFORMANCE

Figure 11-5—Table of Altitude Corrected Gauge Pressures For
Evaluating POA Valve Performance
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GROUP 12
SHEET METAL AND BUMPERS

The grille will be the same design now used on Specials and Skylarks, with the ex-
ception of an ornament added to the left side. The grille will be painted black where
it is now painted silver. The radiator is a new cross-flow design with filler and
cooler lines on the left side requiring new radiator mounting panels, The battery
will be mounted on the left side of engine compartment. The frame is basically the
same as used on convertible (67) styles with the addition of a reinforced rear upper
control arm cross member to take the increased engine torque. Body mount loca-
tions 1 and 2 will use Sportwagon mounts. See illustrations for grille, radiator and
battery changes.
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