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ENGINE FUEL AND EXHAUST SYSTEMS SPECIFICATIONS 3-1

GROUP 3
ENGINE FUEL AND EXHAUST SYSTEMS

SECTIONS IN GROUP 3

Subject Page Section Subject Poge
3-A Specifications and General 3-D Fuel Pump. . . . ... P 3-29
Description . , . . . . . ... .. 3-1 3-E Rochester 2-Barrel Carburetor . . 3-32
3-B  Fuel System Trouble Diagnosis . . . 3-~17 3-F Rochester 4-Barrel Carburetor . . 3-41
3-C Adjustments and Replacements 3-G Carter 4-Barrel Carburetor . . .. 3-53
--Except in Pump and 3-H Carter Dual 4-Barrel Carburetors 3-61
Carburetor Assemblies. . . . . .. 3-20
SECTION 3-A
SPECIFICATIONS AND GENERAL DESCRIPTION
CONTENTS OF SECTION 3-A
Paragraph Subject Page Paragraph Subject Page
3-1 Specifications, Fuel and 3-2 Description of Fuel System 3-8
Exhaust Systems . . . ... ... . 3-1 3-3 Description of Intake and
Exhaust Systems . .. ... ... 3-9
3-1 SPECIFICATIONS, FUEL AND EXHAUST SYSTEMS
a. General Specifications
Gasoline, Grade Required (with LeSabre 2-Barrel Carburetor Engine) . . . ... .. .. .. .. fr e e e Regular
Gasoline, Grade Required (Other Englnes) . . . . . . . . v« . ¢ v v v - PN i s v e v e e Premium
Gasoline Tank Capacity (Gel)) ... ... ... .. Ch et e e e e e e e P v e e h e e e e e 20
Gasoline Gauge, Make and Type. . . . . « . . v « « . . . e e e e e e e v e e e e e e e A.C., Electric
Fuel Pump—Make and Type . . . . ... Ve e e e e e s P T T T T SO A.C., Mechanical
Drive .« @ 2o v v vt s s e h e e e e e s e e e e - e e e 4 e e e e + « + . Eccentric at Camshaft Sprocket
Fuel Pump Preasure - At Carburetor Level, Pounds
300 Engine . .. .. e e e e . S e e e e e e e e e e e e e e e e e e e ., 4 tob 1/4
401425 ENZINES « « o ¢ v v vt e s e m e e e e e e e e e e e e e e e e 0. 43/410 6 1/2
Fuel Filter, o Gas Lfne. . .. . . . . ¢+ ¢ o v e e e e e e e e A.C., Can-Type Throw-~Away
Type, Standard . . . .. ... .. 0. e e e e s v e e e s e s e i e e e e . GF-94
Type, Air Conditioned . . .. . .. . . v . o v v o o0l e e e e e e e e e e e e e e e e e GF-96
Fuel Filter, n Gas Tank ... ... .. e e e e e e e e e e e e e e e e e e . . Woven Plastic
Carburetor, Make. . . .« . . ¢ 4t 2t v ot v e o o m v m st e v e m e e a - e e e - . . Cearter or Rochester
Type . . ... e e b e e e e e e e e e e e e b h b e e e b e e s e e e e Downdraft
Barrels . . . v i 0 e e e e e e e e i e e e e e e e e e e e v e v« 2, 4 or Dual 4
Air Cleaner, Make and Type (Standard). . . . . . . e e e e e e P A.C., Plastic Foam Elemeni
Air Cleaner, Make and Type (Riviera or Dual 4- Barrel) .................... . A.C., Paper Element
Intake Manifold Heat - Type (300 EnZINE) . &« v+ v v v v v 6 b n v s v 4 a0 e s v o v s Hot Water Passage in Manifold
Tntake Manifold Heat--Type (401-425 Engines) . . . . . . - ., . . P e e e . « ., Hot Exhaust Passsge in Maaifold
Thermostat Wind-Up @70 Degrees F., Valve Closed . . . . . .. ... . e e e e e e 1/2 Turn
Idle Speed . . . .. .. ... .. 300 Cu. In. 550 RPM, All Others 500 RPM (Add 50 RPM if Air Cond.)
Air Conditioned Car (Alr Conditioner Off) . . . . . .. v i v v v Ve e f e e e e s . Add 50 RPM
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ENGINE FUEL AND EXHAUST SYSTEMS SPECIFICATIONS 3-3
c. Rochester Carburetor Calibrations
IMPORTANT: Calibrations are governed by the CODE number on the attached code tag.
ROCHESTER 2-BARREL
300 Eng. 300 Eng.
ltamns Syn. Trans. Auto. Trans.
Model Designation . . ... .. ... .... e e e e e Ve e v e e e e 2 GC 2 GC
Number of Barrels . . . . . .. ... - e e e e e e e e e e 2
Code Number, for Following Calibr atmns .......... e e e e 7024047 7024046
Throttle Bore . . . . . . . . ‘. f v e e e e e e e Ve 1 7/16" 1 7/16"
Sroall Venturi . . . . . v . v v v ... . e e e, e e e e e e 1/8" 1/8"
Large Venturi . . . « « .« . . v « v v oo - . e e e e e e e 11/8" 11/8"
Main Metering Jet
Production. . . . . Ve h s et e e e s e e e e e e - RN .054"-60° -0637-60 Sq.
High Altitude . .. .. . ... Ca e e a a4 e e e e Ve e e s e e .052'"-60° .051'"~60 Sq.
NOTE: Use high Altitude Jets Above 3500 IFeet.
Idle Tube RestTictiOl, . . 4 & v v ¢ o s v v v vt i v vt b s w s e e e #69 #69
Idle Needle Hole . . . . . v 0 i v v i 0 i o v v i s e e e a s e e e 458 #56
Spark HoJes . . - -« 4 « v v it v v v h e e s e e e e e e e e 2-#55 1 1/8"
Pump Discharge Holes . . . . . . . ... ... v .. Ca e s 2-#71 2471
Choke Restriction
61 1= #48 #43
Outlet . . . . . Ve e e s e e e e e e e e e e e e e e s . 1/8" 1/8v
Choke Setting . . . v v v v 4 v v s vy e e e e e e e e e e e Index 2 Notches Rich
Choke Coi)l Number., . ., . . .. ... ... e e e e e e - 39 15
Main Well Vent. . ., . . . . . ... Ve e m e v e e e e s v e e e e #69 NONE
Dome Venl. ., . . < v v v v v v v o v s s v s st a v e e e e - e e #70 #67
Cluster Top Bleed . . . . . ¢ v 4 i v v v e v et e i s b e s s e e s e #64 #67
Cluster Side Bleed . . . . . e e e e e e e e e e e e . e e e e #69 #68
Tloat Level Adjustment . . .. ... . e e e e e e e e e e e e 1/2" 1/2v
Float Drop Adjustment . . . .. .. .. ... C e e e e e e e e e e e 1 29/32" 1 2%/32"
Pump Rod Adjustment (Outer Hole) . . . . . . . . o o v v v i i v v v v o e 1 11/32" 1 11/82"
Choke Rod Adjustment . . ., . . ... ... .. [N P #60(.040") #60(.040™)
Fast [dle Cam Number. . . . . . . . . . & v v v v i 0 o e v v ot e e e 7026571 7017771
Choke Unloader Adjustment . . . . . . . .. . . v v e #44(.085") #44(.085")
Initial Idle Speed . . . . . . .. . o o e e e e e ke e s e 3 Turns [n 3 Turns In
Initial fdle MIXIUrE . . . . v o o v i v v e e st e e d e e e e e e . 1 Turn Out 1 Tuxrn Out
c. Rochester Carburetor Calibrations
IMPORTANT: Calibrations are governed by the CODE number on the attached code tag.
ROCHESTER 4-BARREL
ems 300 Eng. 300 Eng. 401 Eng.
Syn. Trans. Auto. Trans. Aute. Transs
Model Designation . . .. . « .« . o o v - 4 4GC a4GC 4G¢
Number of Barrels . . . . ... .. .. .. 4 4 4
Code Number . . . . .. - ... ... PP 7024045 7024044 7024040
Primary Secondary Primary Secondary Primary Secondary
Throttle Bore . . « « « v v v v ¢ v v v v - PR 117/18" 17/18" 1 7/16" 1 7/16" 1 9/16" 1 11/1é"
Small Venturi.......... e e . 1/8" 1/4" 1/8" 1/4" 1/4" 1/4"
Large Venturi. . « » « o v« v v« - 4 - - L 1 1/8" 1 1/4 1 1/8" 1 1/4" 11/8" 1 15/32"
Main Metering Jets - Production . , . . .. .. .054""-60° .065'-60° .053'-60° .085"-60°  .052"-60° .080'-G0°
Main Metering Jets - High Altitude. . .. ... .052"-80° ,063"-60" .051'-60° .063"-60°  .049"-60°> .077'-60°

NOTE: Use high Altitude Kit above 3500 feet.
Kit consists of Primary Jets, Secondary
Jets, and a Power Piston Assembly.
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¢. Rochaster Carburetor Calibrations {Continued |

300 Eng.
Items Syn. Trans,
4GC
4
Idle Tube Restriction . .. ... .. ..... %70 #72
Idle Needle Hole . . ., . .. . .. . PR #55
Ist Idle Hole - - . . . v v v v v v v v e v s #67
2nd Idle Hole . . . . . v v . v v v o - 67
3rd Idle Hole - - . . ... ... Vh e e #66
4th Idle Hole . . . . . . v v v i v o o #66
Spark Hole . . .. . .. .. i v v vt i 2-#55
Pump Discharge Hole , .. ... ....... 2-#71
Choke Restriction - Inlet . . . . . ., . .. #43
Choke Restriction - Cutlet . ... ... ... 1/8"
Choke Setling . . . . . . . v v v v v v v oe o Index
Choke Coil Number .. .. .. ..... e 10
Primary Float Level Adjustment (Heel) . . . , 1 21/84"
Primary Float Level Adjustment (Toe). . . . . 19/32v
Primary Float Drop Adjustment . . ., . .. . . 1 18/32"
Secondary Float Level Adjustment (Tleel). . . . 1 3/8"
Secondary Float Level Adjustment (Toe) . . . . 3/8"
Secondary Float Drop Adjustment . . . .. . . 1 3/18"
Pump Rod Adjustment . . . ... ....... 1-No. 1 Hole
Choke Rod Adjustment . , , . . . ... .. - #55(,050")
Fast Idle Camd . .. ..., ... .... P 7026748
Choke Piston Setting, Chaoke Closed ...... Must Project 1/32"
Choke Unloader Adjustment . . . ..., .. .. #31(.120")
S8econdary Contour Adjustment. . . . .. ... .03a"
Secondary Lockout Adjustment ......... 018"
Initfal (dle Speed . . . . ., . ... ... ... 1 Turn In
Initial Idle Mixture . . , . . . ... ... - 1 1/2 Turns Out
Fast [dle Speed in Drive (Hot on Low Step) . . 600 RPM

300 Eng.
Auto, Trans.
4GC
4

#67 #72

#55
#68
#G8
#66
766
11/8"
2-~f71
43
1/8“
2 Notches Rich
10
1 21/64"
19/32¢
1 15/32%
1 3/8"
3/8¢
1 3/16"
7/8"-No. 3 Hole
#595¢.050")
7026748
Must Project 1/32"
#31(.120™)
030"
,015"
1 Turn In
1 1/2 Turns Out
600 RPM

401 Eng.
Auto. Trans.
4GC
4

68 #64

$#55
#68
#68
#68
#87
1/8”
2-#71
3/16"
#41
Index
30
I 11/32¢
17/32"
1 7/18"
1 25/64"
13/32"
13/16"

1 1/64'-Center Hole
#69(.030")
7026857
Musgt Project 1/32"
£31(. 120"
L0301
015"

2 Turns In
1 1/2 Turns Out
600 RPM
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3-8 DESCRIPTION

ENGINE FUEL AND EXHAUST SYSTEMS

3-2 DESCRIPTION OF FUEL
SYSTEM

a. Gasoline Tank, Feed Pipe
and Filter

The gasoline tank is attached to
the underbody in the kick-up area
over the rear axle assembly (ex-
cept Rivieras and estate wagons),
The tank is attached directly by
two bolts through the rear flange
and two nuts at the front flange.

The lower section of the gas tank
filler is soldered into an opening
at the left upper center of the
tank. A scparate upper section of
the tank filler is fastened to the
body by four bolts. The upper
and lower sections of the filler
are joined with 2 short hose and
two clamps. The tank is vented
at a special pipe rather than at
the filler cap. This breather pipe
extends from the upper center
of the tank and has a rubber hose
extending from it to an inverted
U-shaped pipe fastened into the
body. A positive sealing filler
cap 18 used,

The tank outlet is located at the
top right center of the tank, It
consists of a combination fuel
pick-up, filter, and gas gauge tank
unit. The tank unit can be re-
moved without lowering the gas
tank by removing a special access
hole cover in the trunk compart-
ment (all except Rivieras and
estate wagons),

The fuel line is welded steel
tubing with a terne coat outside
and a tin coat inside. Connections
from the tank to the line and from
the line to the fuel pump are made
with synthetic rubber hose at-
tached with spring clamps,

A can-type throw-away fuel filter
is located in the line between the
fuel pump and the carburetor.

In all air conditioner equipped
cars, a vapor Dy-pass system
is installed. These cars have a
special fuel filter which has a

metering outlet in the top. Any
vapor which forms is bled off and
returned to the gas tank through
a separate line alongside the fuel
supply line. This system greatly
reduces any possibility of vapor
lock. See Figures 3-1 and 2.

b. Fuel Pump, Carburetor, and
Automatic Chaoke

The fuel pump is mounted on the
lower right side of the timing
chain cover. It is actuated by a
hardened, chrome-plated, stamped
steel eccentric mounted on the
front side of the crankshaft
sprocket. The pump is inverted,
thereby placing it in a lower,
cooler location. It has a built in
air dome with a dtaphragm to
dampen out pulsations in fuel
pressure, The construction and
operation of the pump are de-
scribed in Section 3-D.

¢. Air Cleaner and Intaoke
Silencer

All engines (except Riviera aund
dual 4-barrel engines are
equipped with oil wetted polyur-
ethane foam element air cleaners
combined with intake silencers,
The air cleaner removes abra-
sive dugt and dirt from the air
before it enters the engine
through the carburetor. The in-
take silencer reduces to a very
low level the roaring noise made
by the air as it is drawn through
the intake system. The cleaner
and silencer also functions as a
flame arrester in event of ‘‘back-
fire’’ through the intake system.

There are four bhasic air cleaner
and silencer assemblies: one for
two barrel carburetor cars, one
for four barrel carburetor cars,
one for Rivieras, and one for duval
four barrel carburetor cars. See
Figure 3-4.

Standard four barrel carburetor
air cleaners have two locating
tabs which engage two projections

on the carburetor air horn to lo-
cate the large air inlet tube firm-
ly in position about 15° to the
right of the center line of the
engine.

Two barrel carburetor air clean-
ers have neither a support brack-
et nor locating tabs. Therelore
it is important to securely tighten
the wing nut by hand after locating
the air c¢leaner on the carburetor
to make sure the air cleaner re-
mains stationary. Proper loca-
tion is with the intake pointed
about 45° to left of the center line
of the enpgine and with the word

FOR 300 EMGINES

>

FOR 401 AND 425 ENGINES

=

s

FOR DUAL 4-BARREL

Figure 34—Air Cleaners and
Silencer Assemblies
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““FRONT”’ on the air cleaner for-
ward, On power steering cars,
the intake will be located about
ong inch to the rear of the power
Steering pumy.

The air cleaner (except for Rivi-
eras and dual 4-barrels) has a
washable plastic foam type ele-
ment. It consists of a cylinder
of polyurethane foam over a per-
forated sheet metal supporting
screen. This 8creen also acts as
a flame arrester in case of a
backfire, Riviera and dual 4-
barrel air cleaners have a dis-
posable dry type {fiber element.

d. Carburetor Throttle Control
Linkage

The carburetor throttle control
linkage is designed to provide
positive control of the throttle
valves through their entire range
without being affected by move-
ment of the engine on its rubber
mountings. See Figure 3-117.

The accelerator pedal is mounted
on two ball studs. Depressing the
accelerator pedal causes the pedal
to make a rolling contact with a
roller on the throttle operating
lever, forcing the lower part of
the lever to pivot forward and
down. The lever pivots in a bear-
ing mounted on the body cowl
See Figure 3-17.

As the lower part of the throttle
operating lever is pushed forward
by the accelerator pedal, the up-
per part of the lever is pulled
rearward, This pulls the throttle
rod rearward, causing the carbu-
retor throttle lever to open the
throttle valves,

The return spring returns the
throttle linkage to idle position
whenever pressure is released
from the accelerator pedal. See
Tigure 3-14,

On automatic transmission cars,
a4 dash pot is mounted in position

to be contacted by an arm of the
carburetor throttle lever as the
throttle is closed. The dash pot
cushions the closing of the throt-
tle valves to prevent engine stall-
ing when the accelerator pedal is
suddenly released.

On all automatic transmission
cars, a transmission detent
switch is mounted at the full
throttle position of the carburetor
throttle lever. When the throttle
linkage is moved to wide open
throttle position, the switch con-
tacts are clused to cause the
tranamission to ‘‘downshift’’. On
2-speed automatic transmission
cars only, the switch also has a
second set of contacts which
close slightly before wide open
throttle nposition to cause the
stator blades in the transmission
to ‘‘switch-the-piteh’’ to high
performance angle. See Fig-
ure 3-17.

On 2-speed automatic transmis-
sion cars only, an idle stator
switch is mounted at the closed
throttle position of the carburetor
throttle lever., Whenever the
throttle linkage returns to curb
idle position, the switch contacts
are closed to cause the stator
blades to ¢“switch-the-pitch? to
high angle. This reduces the
transmission load on the engine
at ijdle, thereby reducing the
tendency of the car to creep.
See Figure 3-17,

AT

1 .
.ﬂy

=T\ C - -
Y\
g

Figure 3-5—Intake Manifold
Distribution—401 and
425 Engines

3-3 DESCRIPTION OF
INTAKE AND EXHAUST
SYSTEMS

a. Intake Manifold Distribution

A low-restriction, dual (2 section)
intake manifold is bolted to the
inner edges of both cylinder
heads, where it connects with all
inlet ports. The end branches of
each section run at 90 degrees to
the connecting middle branch,
thereby forming a T-junction at
the dividing point which assures a
uniform division and distribution
of fuel to all cylinder inlets. Each
manifold section feeds four cyl-
inders - two in each bank. See
Figures 3-5, 6 and 7.

The 2-barrel carburetor feeds
one barrel into each section of
its 2 port manifold. The 4-barrel
carburetor feeds one primary and
one secondary barrel into each
section of its 4 port manifold,

b. Intake Manifold Heat—401
and 425 Engines

The intake manifold is heated and
hot spots are provided at the T-
junction dividing points by cross-
over chambers cast along the
outer walls of each end branch.
These chambers connect to the
two middle exhaust passages in

each cylinder head, Hot spots
, 46 a\
A
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Figure 3—6—Ilntake Manifold
Distribution-300 Engine
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Figure 3-7—Intcke Manifold
Distribution=-Dual 4~
Barrel Engine

located at the dividing juncticns
aid in vaporizing the heavier par-
ticles of fuel which are swept
against the outer walls due to
their greater momentum. The
heated intake manifold also aids
in obtaining a uniform fuel
disfribution,

The intake manifold is heated by
exhaust gas crossover passages
cast under the center section of
the manifold, These passages
comnect te the two middle exhaust
passages in each cylinder head.
Exhaust heat is supplied directly
to the carburcter mounting sur-
face by two holes drilled from the
mounting surface into the cross-
over passages. The carburetors
are designed to conduct this heat
around the throttle valve area to
reduce engine stalling due to car-
buretor icing.

A heat control valve with a bi-
metal thermostat is located below
the right exhaust manifold. See
Figures 3-14 and 15. When the
engine is cold and the thermostat
closes the valve, the resulting
back pressure in the manifold
forces exhaust gas through the
crossover passages in the intake
manifold to the left exhaust mani-
fold. As the engine warms up and
the thermostat releases the valve,
the flow of hot gas through the
crossover chamber is reduced,

Restricted openings in the metal
intake manifold gaskets meter the
flow of exhaust gases through the
intake manifold when the engine
is cold and the heat wvalve is
closed.

¢. Intake Manifold Heat—
300 Engine

The aluminum intake manifeold is
heated by engine coolant which
flows from the front of each head
into the two front corners of the
intake manijfold. The coolant
flowa through a jacket along the
lower level of the intake manifold
to the rear of the manifold, then
forward along the upper level
of the manifold to the engine
thermostat., Due to the superior
heat transfer characteristics of
aluminum plus the fact that the
jacket surrounds all branches of
the intake manifold, the complete
manifold is maintained at coolant
temperature. No exhaust manifold
valve or special exhaust passages
are used.

During engine warm-up, the cool-
ant temperature is not high
enough to cause the engine ther-
mostat to open. However, a
thermostat by-pass allows a
small amount of coolant to cir-
culate continucusly so that any
heat available gets to the intake
manifold. This heat helps prevent
engine stalling due to carburetor
icing.

d. Exhaust Manifolds, Pipas,
and Mufflers

Each cylinder exhausts through an
individual port into a separate
branch of the exhaust manifold.
This manifold, referred to as the
double ‘Y’ type, is designated to
provide a separation of 270 de-
grees crankshaft rotation between
any two exhaust impulses in one
branch of the manifold. This elim-
ination of overlap within any given
branch of the manifold permits
valve timing that improves englne
efficiency, minimizes exhaust
valve burning, and efieclts more

complete scavanging ol exhaust
gas from the cylinder.

The right manifold contains the
carburetor choke heat stove
which consists of an alloy steel

heating tube mounted in t{two
drilled holes in the manifold.
Heated air is drawn from the

heat stove through an insulated
pipe into the automatic choke
housing.

All front and center exhaust pipe
assemblies are made up of two
layers (inner and outer) of welded
pipe. Rear exhaust pipes and tail
pipes use single layer pipe. The
double layer pipe i3 used to muf-
fle pipe ‘“‘ring’’ which is set-up
by the firing impulses of the in-
dividual cylinders; the life of the
pipe is also greatly increased.

Most of the connections are of the
ball joint type. These ball joints
make for easy disconnection, con-
nection, and alignment of the ex-
haust system without damage to
the parts. No gaskeis are used in
the entire exhzugt system. Con-
nection of the tail pipe to the
muffler is made with a U-bolt and
clamp.

The muffler is of the oval-shzaped,
dynamic flow type having very low
back pressure. It is double
wrapped of heavy gauge galva-
nized steel with a layer of asbes-
tos placed between wrappings to
aid in reduction of noise transfer
and to prevent any ‘‘oil-canning’’
effect., The exhaust system is
supported by free hanging rubber-
fabric mountings which permit
iree movement of the system but
do not permit transfer of noise
and vibration into the passenger
compartment.

6. Dual Exhaust System

The dual exhaust system is op-
tional on Series 46-4800 cars
except estate wagons. Because of
the different location of the gas
tank on the estate wagons, dual
exhaust cannot be installed on
these models, Dual exhaust is
standard on Riviera models,
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A single muffler is placed cross-
wise at the rear of the car. See
Figures 3-11 and 12, The muffler
has an inlet and an outlet on each
end. Each side of the dual ex-
haust system has a front exhaust
pipe assembly having a resonator
at the rear end. Each resonator
is attached by 2a U-bolt and
clamp. Each side has a short
rear exhaust pipe just forward of
the rear spring cross mermber.
Each rear exhaust pipe is at-
tached to the muffler inlet by a
ball joint, A tail pipe is attached
fo each of the muffler outlets by
2 U-bolt and clamp. The muffler
is supported by the rear exhaust
pipe and tail pipe hangers. See
Figures 3-11 and 12. Longer
Iront and center exhaust pipes
are used on the Series 4800 be-
cause of their longer wheel base.
Also longer tail pipes are re-
quired on Series 4800 because of
their longer rear overhang.

The exhaust gases from each
bank of cylinders pass through
individual resonating chambers in
the muffler and then enter one
common chamber. This common
mixing of gases increases muf-
fler silencing ability and elim~
inates the ‘‘cold side’ muffler.

f. Single Exhaust System

The single exhaust system has the
same construction features as the
dual exhaust system. A smaller
cross-wise muffler is used which
has the inlet located on the right
end and the outlet on the left end.
See Figures 3-8, 0 and 10.

The single exhaust system has a
front exhaust pipe assembly con-
sisting of a branch pipe from each
exhaust manifold welded together.
A long center exhaust pipe ex-
tends along the right side of the
frame back to the rear exhaust
pipe. The rear exhaust pipe ex-
tends up over the rear axle along

the outside of the frame, then
crosses over the side rail and
goes down to the right end of the
muffler. A short tail pipe ex-
tends back from the left end of
the muffler. Al connections are
ball joints except the tail pipe to
muffler connection which is the
U-bolt and clamp type. See Fig-
ures 3-8, 9 and 10,

A total of four hangers is used on
the single exhaust system, the
first located near the rear end of
the center exhaust pipe, the sec-
ond located near the muffler end
of the rear exhaust pipe, the third
at the mufiler end of the tail pipe,
and the last near the rear end of
the tail pipe,

None of the parts are inter-
changeable between the single and
dual exhaust systems except for
some of the hangers. However,
both right and left exhaust mani-
folds are the same for &aingle or
dual exhaust cars.
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SECTION 3-B

FUEL SYSTEM TROUBLE DIAGNOSIS

Paragraph

3-4
3-5
3-6

3-4 HARD STARTING

a. Improper Starting
Technique

Hard starting may be due to im-
proper starting technique. If pos-
sible, observe the owner’'s method
of starting; if not correct, suggest
that he use the following pro-
cedure.

1. Place control lever in ‘P’ or
N’ position, Starter cannot be
operated in any other position.

2. Engine Cold, Depress accel-
erator pedal to floor once and re-
lease. This presets the automatic
choke and throttle.

Engine Warm, Hold accelerator
pedal about 1/3 down.

3. Turn ignition switch to
“START’ and release when en-
gine starts. As soon as the engine
is running smoothly, ‘‘Jab’’ the
accelerator pedal to slow the en-
gine down to warm-up speed.

If engine ‘‘“floods’’, hold accel-
erator to floor to open choke;
then crank engine until it fires
regularly,

Ii engine has not been started for
several days, the carburetor may
be dry due to evaporation. If en-
gine does not start in normal
time, depress accelerator pedal
several times to pump any fuel
aceumulated in bottom of carbu-
retor into the engine.

CONTENTS OF SECTION 3-B

Subject

Hard Swarting . . . . .. .. ... L.
Improper Engine Performance . . .
Excessive Fuel Consumption

b. Improper Ignition

Before attempting any correction
in fuel system make certain that
the battery and ignition system
are in proper condition. Seepara-
graphs 10-13 and 10-38.

c¢. Improper Adjustment
of Fast Idle Cam or
Choke Unloader

An incorreectly adjusted fast idle
cam may not provide insufficient
throttle opening and stalling will
result,

If the choke unloader goes into
action too soon it may cause hard
starting when engine is cold If
choke unloader goes into action
too late or not at all, it may cause
hard starting when engine is
flooded. See paragraph 3-17
(Rochester 2-Bbl.), 3-21 (Carter),
or 3-25 (Rochester 4-Bbl.),

d. No Fuel at Carburetor

No fuel may be delivered to car-
buretor due to empty gasoline
tank or stoppages in flilters,
strainers or feed hoses, or in-
operative fuel pump. Test fuel
supply as described in paragraph
3-12,

e. Improper Carburetor
Adjustment

Improper setting of carburetor
idle needle valves may cause

Page

3-17
3~18
3-18

stalling after starting. A high fuel
level in float bowl will cause
flooding and consequent hard
starting. Adjust carburetor (par.
3-8).

f. Low Grade Gasoline

Low grade gasoline is usually in-
sufficiently volatile to provide
easy starting in cold weather even
though it may perform reasonably
well after the engine is started
and warmed up. A change to high-
er grade gasoline is the only
remedy.

g. Volatile Gasoline

In some parts of the country,
gasoline are marketed which are
very volatile and generally ad-
vertised as ‘‘easy starting gaso-
lines,”’ Some of these fuels are
&80 volatile they boil (commonly
referred to as ‘‘percolation’) in
a carburetor bowl which is only
normally warm, especially when
the engine is shut off following
a run. This overloads the mani-
fold, resulting in an over rich
mixture which may cause ‘‘de-
layed’’ starting.

Such gasolines are not necessary
in a Buick since the automatic
choke has veen designed and cali-
brated to provide easy and posi-
tive starting with fuels of ordinary
volatility, but if the owner wishes
to use volatile gasolines the auto-
matic choke thermostat should be
adjusted for a ‘lean’’ getting
(par. 3-8).
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3-5 IMPROPER ENGINE
PERFORMANCE

a. Engine ldles Too Fast

A cold engine should operate on
fast idle for two to five minules
depending on air temperature.
At 32°F. the fast idle cam should
move to slow idle position In
approximately 1/2 to 3/4 iile of
driving. At higher temperatures
it should move to slow idle posi-
tion in a correspondingly shorter
distance.

I the engine operates too long on
the fast idle cain, check the choke
thermostat setting (par, 3-8) and
the fast idle adjustment. See
paragraph 3-17 (Rochester 2-
Bbl.), 3-21 (Rochester 4-Bbl.),
or 3-25 (Carter).

If engine idles faster than the
specified idle speed when off the
fast idle cam, check throtile link-
age for binding or weak return
spring and adjust throttle stop
screw (par, 3-8). This trouble
can also be caused by a sticking
choke or dash pot.

b. Improper ldle and Low
Speed Performance

Rough idling and tendency to stall
may be caused by idling speed set
below the specified speed. Idle
mixture may be wrong due to im-
proper needle valve adjustment
(par. 3-8).

Rough idling, poor performance,
and back firing at low speeds
frequently originates in improper

ignition. Check ignition system
{par. 10-33).
High fuel pump pressure will

cause rough idling and poor low
speed performance (par. 3-12),

An intake manifold air leak will
cause rough idling and poor low
speed performance. A manifold
air leak produces a low, erratic
reading on a vacuum gauge con-
nected to the intake manifold.

Check for leaks at all pipe con-
nections and check manifold joints
with gasoline.

When rough idling and poor low
speed performance cannot be cor-
rected by checks of carburetion
and ignition mentioned above,
check cylinder compression.

Improper performance which is
most noticeable at low speeds
may be caused by sticking valves.
Sticking valves may be caused by
the use of low grade fuel or fuel
that has been in storage too long.
When a car is sitored for any
length of time, fuel should be
drained from the tank, feed hoses,
fuel pump, and carburetor in or-
der to avoid gum formation.

c. Improper High Speed
Operation

Roughness or poor performance
above 22 MPH Iindicates faulty
ignition (par. 10-33) or improper
settings in the high speed circuit
of carburetor. Surging at high
speed may be caused by low fuel
pump pressure (par, 3~12),

With Rochester carburetors,
surging at 75 to 80 MPH constant
Bpeed indicates thal the power jet
is stopped up or the vacuum piston
is sticking,

If there is lack of power at top
speed, check throttle linkapge to
tnsure full throttle valve opening
(par. 3-9).

d. Excesslve Detonation
or Spark Knock

Light detonation may occur when
operating an automatic transmis-
sion car in Drive with {ull throttle
at low speed even when ignition
timing is correct and proper fuel
is used. This light detonation is
normal and no attempt should be
made to eliminate it by retarding
the ignition timing, which would
reduce economy and over-all
performance.

Heavy detonation may be caused
by improper ignition timing (par.
10-35), improper grade of fuel,
or by an accumulation of carbon
in combustion chambers. Series
4400 cars with the low compres-
sion engine may use regular fuel;
all others require premium fuel
because of their higher compres-
sion ratios.

Heavy detonation ig injurious to
any automotive engine. A ear
driven continuously under condi-
{ions and with fuels which produce
heavy detonation will overheat and
lose power, with the possibility of
damage to pistons and bearings,

3-6 EXCESSIVE FUEL
CONSUMPTION

Complaints of excessive fuel con-
sumption require a careful in-
vestigation of owner driving
habits and operating conditions as
well as the mechanical conditions
of the engine and fuel system;
otherwise, much useless work
may be done in an attemnpt to in-
crease fuel economy.

Driving habits which seriously af-
fect fuel economy are: high speed
driving, frequent and rapid ac-
celeration, driving too long in a
low speed range when getting un-
der way, excessive idling while
standing,

Operating conditions which ad-
versely affect fuel economy are:
excessive acceleration, frequent
starts and stops, congested
traffic, poor roads, hills and
mountains, high winds, low tire
pressures.

High speed is the greatest con-
iributor to low gas mileage. Air
resistance increases as the
square of the speed. Forinstance,
a car going sixty miles an hour
must overcome air resistance
four times as great as when going
thirty miles an hour. At eighty
miles an hour the resistance is
over Seven times as great as
when going thirty miles an hour.
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Over seventy-five per cent of the
power required to drive a car
eighty miles an hour is used in
overcoming air resistance, while
at thirty miles an hour only thirty
per cent of the power required is
used to overcome air resistance.

Gas mileage records made by car
owners never give a true picture
of the efficiency of the engine fuel
system since they include the ef-
fects of driving habits and oper-
ating conditions. Because of the
wide variation in these conditions
it is impossible to give average
mileage figures for cars in gen-
eral use; therefore, any investi-
gation of a mileage complaint
must be based on an accurate
measurement of gasoline con-
sumption per mile under proper
test conditions.

a. Gasoline Mileags Test

A gas mileage test should be
made with a 1/10th gallon gauge
on a reasonably level road, at
fixed speeds, without acceleration
or deceleration. Test runs should
be made in both directions over
the same stretch of road to aver-
age the effect of grades and wind
resistance., Test runs made at

20, 40 and 60 MPH will indicate
the approximate efficiency of the
low speed, high speed, and power
systems of the carburetor and
show whether fuel consumption
is actually abnormal. If a mileage
test indicates that the fuel con-
sumption is above normal, check
the following items.

1, Fuel Leaks. Check all gaso-
line hose connections, fuel pump,
gasoline filter, and carburetor
bowl gasket.

2. Tires. Check for low tire
pressures (par, 1-1),

3. Brakes. Check for dragging

brakes.

4, [Ignition Timing--Spark Plugs.
Late ignition timing causes loss
of power and increases fuel con-
sumption, (par, 10-35). Dirty or
worn out gpark plugs are wasteful
of fuel {par. 10-36).

5. Low Grade Gasoline. Use of
gasoline of such low grade that
ignition timing must be retarded
to avoid excessive detonation will
give very poor fuel economy.

6. Exhaust Manifold Heat Valve.
Check for sticking valve or im-
proper setting of thermostat (par.
3-7).

7. Air Cleaner. Check for dirty
or clogged cleaner element. (Par.
3-7).

8. Automatic Choke. Check for
sticking choke valve and improper
setting of thermostat (par. 3-8).

9. Valves. Check for
valves (par. 2-11).

10. Fuel Pump. Check for ex-
cessive fuel pump pressure {par.
3-12).

11. Carburetor Adjustment.
Check idle adjustment (par. 3-8).
For corrections to high speed and
power systems, the carburetor
must be removed and dis-
assembled,

sticking

b. Changing Carburetor
Calibrations

Under no circumstances should
the jet sizes, metering rods and
other calibrations of a carburetor
be changed (rom factory specifi-
cations. The calibrations given in
paragraph 3-1 must be adhered
to unless these are later changed
by a bulletin issued from
the Buick Factory Service
Departiment.
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SECTION 3-C

ADJUSTMENTS AND REPLACEMENTS—EXCEPT IN PUMP
AND CARBURETOR ASSEMBLIES

Paragraph Subject

3-7 Air Cleaner, Fuel Filter,

Manifold Valve and Ventilator

Valve Service
3-8
Choke Adjustments

3-7 AIR CLEANER, FUEL
FILTER, MANIFOLD
VALVE AND
VENTILATOR VALVE
SERVICE

a. Air Cleaner Service

An air cleaner with a dirty ele-
ment will restrict the air flow to
the carburetor and cause a rich
mixture at all speeds. The device
will not properly remove dirt
from the air and the dirt entering
the engine will cause abnormal
formation of carbon, sticking
valves, and wear of piston rings
and cylinder bores.

Ragular cleaning and inspection
of the element at 12000 mile in-
tervals (or more frequently in
dusty territory) is necessary to
prevent excessive engine wear
and abnormal fuel consumption.
The procedure for cleaning the
aitr cleaner is given in paragraph
1-1,

b. Cleaning Fuel Filter

The fuel filter is a can-type
throw-away filter and is located
in the line between the fuel pump
and the carburetor.

The filter element has a large
jiltering area. It is of fine enough
material to assure that any parti-
cles which pass through it are
too small to interfere with the
operation of the float needle and
Seat, and also too small to cause
clogging of the smallest passages

Carburetor Idle and Automatic

CONTENTS OF SECTION 3-C

STANDARD FILTER

L P gy

T AC

- Y e ~
-
ECARBy

AIR CONDITIONER FILTER

Figure 3-13—Can-Type Throw-
Awoy Fuel Filters

in the carburetor. This filter
prevents the passage of water
under ordinary conditions., The
filter should be replaced every
24000 miles for maximum filter-
ing efficiency. See paragraph 1-1.

After assembling the fuel filter,
always start the engine and ob-
serve the filter carecfully to make
sure that the clamps are not
leaking.

A woven plastic filter is located
on the lower end of the fuel pickup
pipe in the gas tank. This filter
prevents dirt from entering the
fuel line and also stops water un-
less the filter becomes completely
submerged in water, This filter
is self cleaning and normally re-
quires no maintenance, Fuel stop-
page at this point indicates that
the gas tank contains an abnormal
amount of sedimeni or water; the

Page Paragraph Subject Page
3-9 Throttle Linkage Transmission
Adjustments . . . .. L0 3-22
..... 3-20 3-10 Replacement of Gas Tapk or
Gas Gauge Tank Unil . . . .. 3-24
e . B3-22

tank should therefore be removed
and thoroughly cleaned.

c¢. Cleaning Carburstor
Gasaline Strainers

Fine mesh strainers are located
in some carburetors above each
needle and seat. These strainers
should seldom require cleaning
because of the fuel filter which
precedes them in the supply line.
They should be inspected how-
ever, if fuel supply at carpuretor
inlet is adequate but carburetor
operation indicates lack of fuel

d. Freeing Up Sticking
Exhaust Manifold Valve—
401 and 425 Engines
Lubricate the exhaust manifold
flange shaft every 6000 miles
(par. 1-1).

Carbon or lead salt deposits
around the valve shaft may cause
the valve to atick or become slug-
gish in operation. A valve stick-
ing in the open position will cause
slow engine warm up, excessive
spitting and sSluggish engine op-
eration when cold. A valve stick-
ing in the closed position will
cause overheating, loss of power,
and hard starting when the engine
is hot, and may also cause warped
or cracked manifolds. Sticking in
either position will adversely af-
fect fuel economy.

If the manifold heat control valve
18 sticking or seized in the flange
assembly, free it up by applying
a good 8golvent such as ‘‘Buick
Heat Trap Lubricant’' to the
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valve shaft and bushings at both
sides of the flange. Allow the
solvent to sozk for a few minutes,
then work the valve by rotating
the counterweight. Severe cases
may be freed by tapping endwise
on the shaft with a light hammer,
After the shaft is free, another
application of lubricant will as-
sure complete penetration of the
shaft bushings.

e. Chacking Manifold Valve
Thermostat Setting—
401 and 425 Engines

The setting of the exhaust manj-
fold wvalve thermostal may be
checked when the engine is at
room temperature of approxi-
mately 70°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
3-14,

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

Fully open and fully closed posi-
tions of the exhaust manifold valve
may be checked by the position of
the heavy section of the manifold

ANTI-
RATTLE
SPRING =,

1/2 TURN
WIND-UP

Figure 3-14—Manifold Valve
Thermostat Wind=Up

PR
WEIGHT &
10 REAR-K
VALVE
CLOSED

TO FRONT- *
VALVE
OPEN

Figure 3-15—Manifeld Heat Control
Valve Positions

valve weight. If the heavy section
is to the rear and approximately
45 degrees up, the valve is fully
closed; if the heavy section is
forward and approximately 45 de-
greesg up, the valve is fully open.
Sce Figure 3-15.

f. Positive Crankcase
Ventilator System
Service

All cars have a positive crank-
case ventilating system to help
reduce air pollution and to pro-
vide more complete scavenging of
crankcase impurities. Ventilation
air is drawn in through the filter
in the filler cap on the left rocker
arm cover, down into the crank-
case, across and up into the right
rocker arm cover, up through the
ventilator valve, through a hose,
into the carburetor throttie body
and into the intake manifold. In-
take manifold vacuuni draws any
fumes from the crankcase to be
burned in the engine,

When air flow through the carbu-
retor is high, added air from the
positive crankcase ventilating
system has no noticeable effect on
engine operation; however, at idle
speed, air flow through the carbu-
retor is so low that any large
amount added by the ventilating
system would upset the air-fuel
mixture, causing rough idle. For
this reason, a flow control valve
i8 used which restricts the venti-
lating system flow whenever in-
take manifold vacuum is high.

After a period of operation, the
ventilator valve may become
clogged, which reduces and finally
stops all crankcase ventilation.
An engine which is operated with-
out any crankcase ventilation can
be damaged seriously. Therefore,
it is important to replace the
ventilator valve periodically (each
time the engine oil filter is re-
placed), CAUTION: If an engine
is idling too slow or rough, this
may be caused by a clogged venti-
lator valve; therefore, never ad-
juat the carburetor idle without

first checking the crankcase

ventilator check valve.

With the crankecase ventilator
system ogperating normally, about
1/4 of the air used in the idle mix-
ture is supplied through the venti-
lator valve. Therefore, if the
ventilator air is shut off, the idle
speed will be noticeably slower,
Check operation of the ventilator
system as follows:

1. Connect a reliable tachometer
and adjust idle as specified.

2. Bgueeze-off crankcase venti-
lator tiose to stop all air flow.

3. If idle speed drops 60 RPM
or more, crankcase ventilator
system is okay,

4, If idle speed drops less than
60 RPM, ventilator 8ystem is
probably partially clogged,; install



3-22 ADIUSTMENTS

ENGINE FUEL AND EXHAUST SYSTEMS

Figure 3~16—Positive Crankcase
Ventilator System=
300 Engine

a new ventilator valve and recheck
operation of system as described
above.

5. After installing a new venti-
lator wvalve, always readjust
engine idle.

3-8 CARBURETOR IDLE
AND AUTOMATIC
CHOKE ADJUSTMENTS

Carburetor adjustment should not

be attempted until it i8 known that

engine ignition and compression

are in good order. Any attempt
to adjust or alter the carburetor

to compensate for faulty condi-

tions elsewhere in items affecting
engine performance will result

in reduced fuel economy and
overall performance.

a. Idle Speed and
Mixture Adjustments

The positive crankcase ventilator
valve should be checked as de-
scribed in paragraph 3-7 before
making carburetor adjustments,
as this valve noticeably affects
the air-fuel ratio at idle,

1. Remove air cleaner. Connect
a tachometer {rom distributor
terminal of coil to ground.

2. Start engine and run it at fast
idle until upper radiator tank is
hot and choke valve is wide open.

CAUTION: Idle speed and mixture

adjustments cannot be made sat-

isfactiorily with an abnormally hot
engine. On any carburetor with
a hot idle compensating valve, it
is particularly important that idle
adjustments be made at normal
temperature so that this valve
will be closed,

3. On automatic transmission
cars, place a block in front of a
front wheel and apply parking
brake firmly, then shift trans-
migsion into drive,

4, Adjust throttle stop screw to
set idle speed at 500 RPM (550
with air conditioner).

CAUTION: On Series 4400 auto-
matic transmission cars, make
sure that idle stator switch is
closed whife adjusting idle. See
paragraph 3-9, c.

5. Adjust idle mixture needles
alternately to obtain highest ta-
chometer reading.

6. Readjust throttle stop screw
to reduce idle speed to specifi-
cations. If idle speed was reduced
very much, readjust idle mixture
needles slightly for highest ta-
chometer reading and smoothest
engine idle.

7. If carburetor is equipped with
a hot idle compensating valve,
press a finger on valve to make
sure it was closed. If idle speed
drops, valve was open; readjust
idle speed and mixture, making
sure valve remains closed.

b. Automatic Choke
Adjustments

The choke thermostat is cali-
brated to give satisfactory per-
formance with regular blends of
fuel when it is placed at the
standard factory setting, which is
listed in the specifications for
each carburetor,

When it is necessary to adjust the
thermostat, loosen the housing or
cover aftaching screws and furn
as required.

Thermostat settings other than
standard should be used only when

the car is habitually operated on
special blends of fuel which do
not give satisfactory warm-up
performance with the standard
setting. A ‘‘Lean’’ setting may be
required with highly volatile fuel
which produces excessive loading
or rolling of engine on warm-up
with the standard thermostat set-
ting. A ‘*Rich’’ setting should be
used only when excessive spitting
gceurs on engine warm-up with
the standard thermostat setting,
When making either a ‘‘Lean’’ or
“Rich’* setting, change one point
at a time and {est results with en-
gine cold, until the desired per-
formance is obtained.

If the engine operates on fast idle
too long after starting or else
moves to slow idle too soon, or
the choke unloader does not oper-
ate properly, check the fast idle
and choke unloader adjustments.

3-9 THROTTLE LINKAGE
AND TRANSMISSION
SWITCH ADJUSTMENTS

NOTE: Throttle linkage adjust-
ment on dual 4-barrel cars is
covered in paragraph 3-28.

The procedure for adjusting the
throttle linkage is identical on
synchromesh and automatic
transmission cars. On Series
4400 auvtomatic transmission
cars, however, the throttle link-
age also actuates two transmis-
sion switches connected by wires
to two solenoid valves located in-
side the transmission, Series 46-
47-4800 automatic transmission
cars have only one transmission
control switch. Whenever the
throttle linkage is adjusted om an
automatic transmission car, the
transmission switches should also
be checked and adjusted if
necessary.

a. Throttle Linkoge
Adjustment

1. Remove air cleaner. Check
throttle linkage for proper lubri-
cation. Make sure that linkage
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is free in all positions and that
return spring fully closes the
throttle, even though throttle is
released very slowly,

2. Unsnap front end of throttle
operating rod from carburetor
throtile lever. See Figure 3-1T7.
While another man presses accel-
erator pedal againsi floor mat,
hold carburetor throtile lever in
wide open position and hold throt-
tle rod socket in alignment with
ball on throtile lever. Socket
must be approximately 1/16 inch
(2 turns) short of ball. If adjust-
ment is necessary, loosen lock
nut, adjust throttle rod length as
required, and retighten lock nut.

3. With accelerator pedal re-
leased, reinstall throttle rod on
throttle lever. With accelerator
pedal pressed again to floor mat,
recheck throttle for wide open

b. Transmission Detent
Switch Adjustment
(Automatic Transmission
Cars)

On all automatic transmission
cars, a transmission detent
switch is mounted at the full
throttle position of the carburetor
throttle lever. When the throttle
linkage is moved to wide open
throttle position, the switch con-
tacts are closed to cause the
transmission to ‘‘downshift”’,

On 2-speed automatic transmis-
sion cars only, the switch also
has a second set of contacts which
close slightly before wide open
throttle position to cause the
stator blades in the transmission
to ‘“‘switch-the-pitch’”’ to high
performance angle. See Figures

To adjust either type of detent
switch, hold carburetor at wide
open throttle and adjust switch
plunger so that it is approxi-
mately .050 inch from bottom.

¢. ldle Stator Switch
Adjustment (Automatic
Transmission Cars)

Used only with the 2-speed auto-
malic transmissicn, this gwitch
closes just before the throttle
reaches slow idle position; this
causes a solenoid valve in the
transmission to operate, which, in
turn, causes the stator blades to
f1gwitch-the-pitch’”’ to high angle.
This reduces the transmission
load on the engine at idle, thereby
reducing the tendency of the car
to creep. See Figure 3-17.

Before adjusting the idle stator
switch, engine idle speed and mix-
ture must be adjusted. Adjust as

position. 3-17 and 3-18. follows:
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Figure 3-17-—Throttle Linkage and Transmission Control Switches-300 Engine
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Figure 3-18=Throttle Linkage and Tramsmission Contro! Switch-401 and 425 Engines

1. Normalize engine temperature;
adjust engine idle speed and mix-
ture, See paragraph 3-8.

2. Shut engine off. Unplug idle
stator switch connector and plug
prods of a test light (such as
Diode Test Light J-21008) into
end of connector,

3, Turn stator switch adjusting
nut to back switch away from
throttle lever until test light is
out (switch open).

4, Turn adjusting nut to move
stator switch toward throttle lever
until light just comes on, then
turn ten flats (ten notches) in
addition, to make sure switeh al-
ways closes at idle.

5. Remove test light and recon-
nect stator switch connector.

d. Dagh Pot Adjustment
{3-Speed Automatic
Transmission Cars)

1. Loosen dash pot lock nut,

2. With carburetor closed to curb
idle poagition, rotate dash pot until
plunger just touches throttle
lever, Make a reference mark on
dash pot, then rotate it 5 full
turns toward throttle lever (de-
pressing plunger),

J. Retighten lock nut,

3-10 REPLACEMENT OF
GAS TANK OR GAS
GAUGE TANK UNIT

a. Description

In all series of large cars, three
different gas tanks are used.
Series 4400-4600-4800 cars ex-
cept estate wagons have a tank
which is located in the Kick-up
area over the rear axle amd is
held in place with four bolts
through the tank flange; estate
wagons have a different tank which
is Jocated to the rear of the single
exhaust systerm muffler and is
held in place with two straps. Ri-
vieras have a different tank which

hasg the filler located in the rear
center.

A total of six different tank units
are required, because, if the car
is equipped with air conditioning,
the tank unit must have two pipes
- the feed pipe and a vapor return
pipe.

b. Removing and Installing
Gas Gouge Tank Unit
(Except Station Wagons
and Rivieras)

It is not necessary to remove the
gas tank to replace the tank unit
as there is an access hole in the
trunk shelf through which the tank
unit can be removed. Remove the
unit as follows:

1. Remove spare tire and wheel.

2. Remove access hole cover
screws and pry up access COver,

3, Disconnect gas hose or hoses.
Disconnect wire. Remove tank
unit retaining screws and remove
tank unit,
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4. Install new tank unit and gasket
in reverse order of above steps.
Make sure access hole cover has
sealing compound around the edge
for a water-tight seal,

¢. Removing Gasoline Tank
(Except Estate Wagons
and Rivieras)

1, Siphon gasoline from tank. A
.convenient way is to disconnect
rubber hose from forward end of
steel line along right frame side
rail. Then slip siphon hose over
end of steel line.

2, Remove muffler - tail pipe
assembly as 2 unit.

3. Loosen bolt in right end of
track bar, Remove bolt from left
end of track bar and push left end
of track bar down out of the way.

4, Remove three bolts which
fasten right end of track bar
cross member to frame, Remove
track bar cross member {from
car,

6. Disconnect breather hose from
breather U-tube in body near up-
per left side of tank,

6. Disconnect tank filler by slid-
ing filler pipe up until clear of
gas tank, See Figure 3-19.

7. Disconnect gas gauge wire at
connector over right frame side
rail,

8. Disconnect gas tank hose from
rear end of steel line along right
frame side rail.

9, Remove two nuts from front
edge of tank and two bolts from
rear edge of tank, Lower tank.

d. Installing Gasoline Tank
{(Except Estate Wagons
and Rivieras)

1, Install gas gauge fank unit jn
tank. Connect gas hose and gas
gauge wire lo tank unit. Connect
breather hose at upper left side
of tank.

2. Raise gas tank into position.
Install two bolts in rear edge of
tank and two muts on studs at front
edge of tank,

3. Connect gas tank hose to rear
end of steel line.

4, Connect gas gauge wire at
connectoy over right frame side
rail,

5. Clean and oil lower 2 inches
of filler pipe. Connect tank fiiler
by sliding filler pipe down into
‘0’ ring seal in tank neck.

8. Connect breather hose to for-
ward breather tube,

7. Fasten right end of frack bar
cross member loosely to frame,

8. Install large bolt through left
end of track bar cross member,

Tighten right end of cross
member to frame bolts to 50 ft,
lbs., Tighten track bar bolts to
100 ft. Ibs.

CAUTION: Car must be at trim
height while tightening track bar
bolts so that rubber bushings will
be in a neutral position,

9. Install muffler -
assembly,

tail pipe

10. Lower car and check gas
gauge for correct empty reading.

11, Fill gas tank and again check
gauge reading, Check for zascline
leaks.

e. Removing and Installing
Gasoline Tank (Estate
Wagons and Rivieras)

Estate wagon and Riviera gasoline
tanks are located in a completely
different location - to the rear of
the muiffler., See Figure 3-20 or
21, Therefore, it is not necessary
to remove any other parts before
removing the gas tank, The tank
is held in place by two straps and
two nuts.

On the estate wagon or Riviera,
the gasoline tank must be lowered
to remove and ingtall a gas gauge
tank unit,
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3-11 DESCRIPTION AND
OPERATION OF TYPE
HE FUEL PUMP

a. Description of Pump

An AC Type HE fuel pump is used
on all engines. The pump assem-
bly is mounted on the right side
of the timing chain cover in an
inverted position, and the pump
rocker arm is actuated by an ec-
centric mounted on front side of
the camshaft sprocket.

The fuel pump has a buoilt-in air
dome with a diaphragm to dampen

out pulsations n the fuel stream.
It is a diaphragm type pump and
is actuated by the rocker arm
through a link and a pull rod. See
Figure 3-22,

b. Operation of Fuel Pump

The fuel pump draws gasoline
from the tank and supplies it to
the carburetor in sufficient quan~
tity to meet engine requirements
under all operating conditions.
The principle parts of the fuel
gection are shown in Figure 3-22,

The rocker arm spring holds the

rocker arm in constant contact
with the eccentric on the engine
camshaft sprocket so that the
rocker arm swings up and down
as the camshaft rotates. As the
arm swings downward, it bears
against a shoulder on the link
which is pivoted on the rocker
arm pin, The Ilihk swings up-
wards, Lhereby pulling the fuel
diaphragm upward by means of
the connecting pull rod.

Upward movement of the {uel dia-
phragm compresses the dia-
phragm spring and also creates
a vacuum in the fuwel chamber

PUMP BODY

OIL SEAL
OlL SEAL
RETAINER

LINK

ROCKER ARM PIN

INLET
VALVE 7

il

INLET
FITTING

ROCKER ARM SPRING
DIAPHRAGM SPRING

FUEL COVER
VALVE GASKET
OUTLET VALVE

PULSATOR DIAFHRAGM
PULSATOR COVER

ROCKER ARM

Figure 3-22—Type HE fuel Pump
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under the diaphragm, The vacuum
causes the outlet valve to close
and causes fuel from the gasoline
tank to enter the fuel chamber
through the inlet valve.

As the rotating eccentric permits
the rocker arm to swing upward,
the arm releasas the fuel link;
it cannot move the link downward.
The compressed diaphragm spring
then exerts pressure on the
diaphragm and the fuel in the
chamber below diaphragm. This
pressure closes the inlet valve
and forces fuel out through the
outlet valve to the carburetor.

Since the fuel diaphragm is moved
downward only by the diaphragm
spring, the pump gelivers fuel to
the carburetor only when the
pressure in the outlet line is less
than the pressure maintained by
the diaphragm spring. This con-
dition arises when the carburetor
float needle valve is not seated
and the fuel passage from the
pump into the carburetor float
chamber is open, When the nee-
dle valve is closed and held in
place by the pressure of the fuel
on the float, the pump builds up
pressure in fuel chamber until it
overcomes the pressure of the
diaphragm spring. This pressure
results in almost complete stop-
page of diaphragm movement until
movre fuel is needed.

The air dome with diaphragm in
the bottom of fuel pump provides
a pocket in which fuel under pres-
sure can compress a certain vol-
ume of air. When the pressure is
relieved (pump on suction stroke)
the pocket of compressed air
pushes the fuel on to its destina-
tion, The air dome minimizes
flow variations experienced with
two-cycle pump stroke and in-
creases the pump output,

3-12 FUEL PUMP
INSPECTION AND
TEST

If the fuel system is suspected
of delivering an improper amount

of fuel to the carburetor, it should
be inspected and tested on the
engine, as follows:

a. Inspection of Fuel System

1. Make certain that there is
pgasgoline in the tank,

2. Clean the gasoline filter

{par. 3-7).

3. With engine running, inspect
for leaks at all gasoline feed hase
connections at gasoline tank, fuel
pump, and carburetor. Tighten
any loose connections, Inspect all
hoses for flattening or Kkinks
which would restrict the flow of
fuel, Air leaks or restrictions on
suction side of fuel pump will
seriously affect pump ouiput.

4, Insapect for leaks at fuel pump
diaphragm flange. To correct,
tighten cover screws alternately
and securely,

5. Disconnect feed pipe at car-
buretor, Ground distributor ter-
mijnal of coil with jumper wire
so that engine can be cranked
without firing, Place suitable con-
tainer at end of pipe and crank
engine a few revolutions, If no
gasoline, or ounly a little flows
from pipe, the feed line is clogged
or fuel pump is inoperative. Be-
fore condemning the fuel pump,
disconnect feed lines at pump and
blow through them with air hose
to make sure that they are clear,

6. If gasoline flows in good vol-
ume from pipe at carburetor it
may be assumed that the fuel
pump and feed line are okay;
however, it is advisable to make
the following ‘‘static pressure’’
test to make certain that fuel
pump is operating within specified
pressure limits,

b. Fuel Pump Pressure Test

1. Disaconnect gasoline pipe at
carburetor and connect a suitable
pressure gauge to pipe at car-
buretor height,

2, Start engine and check pres-
sure with engine running at slow
idle speed. If pressure is not
between 4 and 6-1/2 pounds, pump
should be removed for repairs
{par. 3-13).

NOTE: If pressure gauge ig at
pump height instead of at car-
buretor height, the pressure
should be 1/2 pound higher,

3-13 FUEL PUMP REPAIRS

There are two service kits avail-
able: 1, The diaphragm kit con-
sisting of diaphragm, valves, antl
0oil seal, This kit is used for
overhauling low mileage pumps.
2, The repair kit consisting of
all moving and wearing parts ex-
cept the rocker arm, This kit is
used for overhauling high mileage
pumps. Hawevey, if a casting is
damaged or the rocker arm is
badly worn, it is advisable to
replace the pump rather than at-
tempt repairing it.

After removal of pump from en-
gine and before disassembly is
started, plug all openings and
thoroughly wash exterior of pump
with cleaning solvent to remove
all dirt and grease.

a. Disassembly of Fuel Pump

NOTE: For instructions on the
disassembly and assembly of the
fuel pump on the 300 engine, see
paragraph  3-13 of the Buick
Special Chassis Service Manual,

1, Mark edges of fuel cover and
pump body with file so that cover
may be reinstalled in its original
position on body. See Figure 3-23,

2. Remove all fuel cover screws
and separate cover from pump
body., i cover sticks to body, rap
with soft mallet - do not pry be-
tween parts with a screwdriver.

3. Remove pulsator cover and di-
aphragm from fuel cover, Serape
out burrs produced by staking
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Figure 3-23—Location of Pump Parts

valves and drive both valves and
gaskets from cover.

4. Block pull rod link in position
farthest toward diaphragm by
jamming a thin tool between link
and pump body. Depress dia-
phragm very lightly until blocked
link just touches end of slot in
pull rod. Then tilt diaphragm
away from body mounting flange,
apply a heavy side pressure on
pull rod away f{rom mounting
flange, and while still applying
this pressure, tilt diaphragm
toward mounting flange to unhook
pull rod from link. Remove dia-
phragm and spring from pump
body.

5. Scrape out burrs produced by
staking and pry out oil seal and
retainer using end of a round rod
just smaller in diameter than re-
tainer hole (3/8" rod).

b. Removal of Rocker Arm
and Link

To install a diaphragm kit, it
is not necessary to remove the
rocker arm pin. However, when
overhauling a high mileage pump,
it is advisable to use the repair
kit which contains a rocker arm
pin and a link. Remove as follows:

1. File or grind riveted end of
rocker arm pin flush with steel
washer, or cuf off end with a
3/8" drill. Then drive pin out
with a drift punch and hammer,

2, Remove rocker arm, rocker
arm spring, and link from pump
body.

c. Inspection of Pump Parts

1. Clean and rinse all parts to
be reused in solvent. Blow out all
passages with air hose,

2, Inspect pump body and fuel
cover for cracks, breakage, or
distorted flanges, Examine screw
holes for stripped or crossed
threads,

3, Imspect rocker arm for wear
at pad and at point of contact with
link. Check for excessive rocker
arm side-play due to wear on
rocker arm pin.

4, If a damaged casting or a
badly worn rocker arm is found,
it is advisable to discard old
parts and instz2ll a new fuel pump,

d. Assembly of Fuel Pump

When overhauling pump, always
uge all new parts in kit as amount
of wear of these parts cannot be
determined visually.

1. If rocker arm and link were
removed {subpar. b above), place
new rocker arm spring and link
in position in pump body with
rocker arm and use a slightly
undersize rod through pin hole to
line them up. See Figure 3-24.
Drive new rocker arm pin through
body, forcing lineup rod ahead of
it. Install new steel washer over
small end of rocker arm pin,
support head of pin on a suitable
steel block, and peen small end of

A
O e

DIAPHRAGM
SPRING

ROCKER

Figure 3-24—Diaphragm Assembly

pin to retain washer and pin in
place.

2, Install new oil seal in retainer
and drive retainer into body with
flat end of a rod '7/8" in diameter.
Stake body in four places around
refainer,

3. Block link in position farthest
toward diaphragm by jamming a
thin tool between link and pump
body. Place diaphragm spring in
body, place cup shaped spring
retainer on end of spring, then
push diaphragm pull rod through
these parts with flat of rod at 90
degrees to link in body. Hook pull
rod over end of link,

4, Place a new gasket in each
valve seat in fuel cover. Place
valve in seat nearest “IN”’ con-
nector with spring cage facing up.
Place other valve in outlet valve
seat with spring cage down.

5. Seat valves firmly against gas-
kets and stake cover in four
places around edge of each valve,

6_ Install new pulsator diaphragm
and cover on fuel cover and
tighten screws securely.

7. Place fuel cover in position
so that file marks on cover and
pump body are in line and install
all cover sc¢rews and lock wash-
ers until screws just engage lock
washers, Be sure that screws
pass through holes in diaphragm
withouf chewing fabric.

8. Tighten screws alternately and
evenly untjl atl screws are tight,

e. Testing Repaired Fuel Pump

Bench tests of the fuel pump
require equipment which is not
available in most service organi-
zalions; therefore, tests must be
made after installation of the
pump on an engine, Test the
fuel pump as described in par-
agraph 3-12,
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ROCHESTER 2-BARREL CARBURETOR
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2-Barrel Carburetor . . .

3-14 DESCRIPTION AND
OPERATION OF
ROCHESTER 2-
BARREL CARBURETOR

a. General Description

The Rochester Model 2GC carbu-
retor is of the side bowl design.
While not interchangeable, the
carburetors used on automatic
and gtandard transmission cars
are basically the same, and the
description and service opera-
tions are identical. The only dif-
ference is in some of the internal
calibrations. The carburetor float
bowl is located forward of the
main bores of the carburetor.
The carburetor {s compact in de-
sign in that all of the fuel meter-
ing is centrally located. See
Flgure 3-25.
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Figure 3-25—Rachester 2GC Carburetor
Assembly-300 Engine
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This carburetor uses a calibrated
cluster design, which places ina

removable assembly, the main
well tubes, idle tubes, mixture
passages, air bleeds and pump

jets, This cluster can easily be
removed for cleaning and inspec-
tion purposes. The cluster fits
on a flat portion of the carburetor
bowl In front of the main venturi
with 2 gasket underneath. See
Figure 3-26, The ldle and main
well tubes are permanently in-
stalled in the cluster body by
means of a precision pressed fit
and, therefore, cannot be serv-
iced separately. The main noz-
zleg and idle tubes are suspended
in the fuel {n the main wells of
the float bowl,

The main metering jets are of the
fixed type. Metering calibration
is accomplished through a system
of callbrated air bleeds which
give the correct air/fuel mixtures
throughout all operational ranges.

The Rochester Model 2GC carbu-
retor employs the use of a vac-
uum operated power system for
extra power when needed. Power
mixtures are regulated by drop
in engine manifold vacuum re-
gardless of the degree of throttle
opening. Thereby, additional fuel
can be supplied for power mix-
tures according to the engine
demands.

Figure 3-26—Main Body Parts

The pump system has a vented
type pump plunger. This is ac-
complished by means of a vapor
vent ball in the pump plonger
head. By venting the pump
plunger, any fuel vapors which
form in the pump well are vented
to the fuel bowl during “hot”
engine operation. This insures
that the pump well and passages
will be primed with solid fuel at
all times, thereby improving ac-
celerator pump action.,

The carburetor is internally
vented through a hole in the air
horn and is externally vented
through a capped vent hole lo-
cated in the center of the carbu-
retor air horn just above the float
howl.

Adjustments have been made as
simple as possible. They consist
of idle, float level, float drop,
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Figure 3-27—Float System

pump, fast idle, choke, choke rod
and choke unloader adjustments
only.

Incorporated in the Rochester
Model 2GC carburetor are six
basic systems. They are Float,
Low Speed, Main Metering, Pow-
er, Accelerating and Choke sys-
tems. The following explanation
and illustrations show that each
system operates to provide effi-
cient carburetion through all
operating conditions.

b. Operation of Float System

The float system contfrols the
level of the fuel in the carburetor
fuel bowl. Fuel level is very im-
portant because it must be main-
tained to give proper metering
through all operating ranges.

Fuel entering the carburetor
must first pass through the inlet
screen, by the inlet needle seat,
then past the float needle, into the
float bowl; flow continues until the
fuel level raises the float to a
position where it closes the float
valve., As fuel is used from the
carburetor bowl the float draps,
moving the float needle off its
seat and replenishing the fuel in
the bowl, thereby keeping the fuel
level constant. See Figure 3-27,

A float tang located at the rear of
the float arm between the float
hangers prevents the float assem-
bly from moving too far down-
ward, but allows the float
assembly to move down far

enough for maximum fuel flow
into the carburetor bowl. A float
needle pull clip connecting the
float arm to the needle valve
keeps the needle from sticking
closed in the seat, which may be
cauged by dirt or gum formation,

An external vent located on the
top of the carburetor air horn
vents any fuel vapors which may
form in the float bowl o the out-
side atmosphere during periods
of hot engine operation. This
helpgs prevent poor hot engine
idling and hard hot engine
starting.

c. Operation of Idle
(Low Speed) System

During engine idle operation, air
flow through the carburefor ven-
turi is very low and is not great
enough to cause fuel to flow from
the main discharge nozzles.
Therefore, the idle system is
used to provide the proper mix-
ture ratios required during idle

OFF

IDLE

IDLE AIR BLEED

IDLE AIR BLEED

IDLE TUBE J

MAIN J
METERING

IDLE NEEDLE HOLE

JETS \L

ADJUSTMENT NEEDLES ——= =

IOLE
RESTRICTION

LOWER
IDLE RESTRICTION

OFF - IDLE
DISCHARGE PORT

THROTTLE VALVE

Fioure 3-28—Low Speed System
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and low speed operation of the
engine,

The idle system consists of the
idle tubes, idle passages, idle
alr bleeds, idle adjustment
needles, off-idle discharpe slots
and the idle adjusting needle
holes.

In idle speed position, each thrat-
tle valve is slightly open, allowing
a small amount of ajr to pass be-
tween the wall of the carburetor
bore and the edge of the throttle
valve, Since there is not enough
air flow for venturi action, the
fuel is made to flow by the appli-
cation of vacuum (low pressure)
directly through the idle system
to the fuel in the carburetor bowl.
See Figure 3-28.

Fuel from the float bowl passes
through each wmain metering jet
into the main well where it is
metered by the orifice at the
lower end of the idle tube. It then
passes up the idle tube and is
mixed with air at the top of the
idle tube by two calibrated idle
air bleeds. The alr/fuel mixture
then passes down through a cali-
brated restricton into a vertical
passage past a third idle bleed to
the idle port located just above
each closed throttle valve. Hexre
the mixture is again bled with air
and then moves down to the idle
needle hole where it combines
with air by-passing the slightly
open throttle valve, The idle mix-
ture needle controls the amount
of fuel mixture which enters the
carbpuretor bore at curb idle po-
gition of the throttle valve.

Ag the throttle valve is opened
further, more and more of the
idle port is exposed to manifold
vacuum, This port supplies addi-
tional fuel mixture for off-idle
engine requirements.

On all air conditioner equipped
cars, a special thermostatc air
valve is added in the hole in the
rear gide of the throttle body.
This valve is designed to com-
pensate for loss of engine RPM

while idling under very hot oper-
ating conditions, When the under-
hood temperature rises beyond a
certain point, the calibrated ther-
mostatic spring opens the valve,
This allows additional air to flow
in below the throtile valves. At
normal operating temperatures,
the valve should be closed., The
valve cannot be adjusted or re-
paired; therefore, a faulty valve
must be replaced,

d. Operation of Main
Metering (High Speed)
System

As the throttle valve continues to
open, the edge of the throttle
valve is gradually moved away
from the wall of the carburetor
bore, reducing the vacuum so that
the discharge of fuel mixture at
the idle needle hole and off-idle
port gradually diminishes.

With the increased throttle open-
ing, there is inereased velocity
in the venturi system, Thig
causes a drop in pressure in the
large venturi which is increased
many times in the small venturi.
Since the low pressure (high vac-
uum) is now in the small venturi,
fuel will flow in the following
manner:

Fuel from the float bowl passes
through the main metering jets
into the main well and rises in the
main well tubes. Air entering the
main well through the main well
bleeds is mixed with fuel through
calibrated holes in the main well
tube, The mixture then moves up
and out of the discharge nozzle
into a channel where more air is
added, The mixture travels down
through the channel to the small
venturi where it is delivered to
the air stream and then to the
intake manifold, See Figure 3-29,

e. Operation of Power System

To achieve the proper mixtures
required when more power is de-
sired or for extreme high speed
driving, a vacuvum operated power

piston in the air horn and a power
valve located in the bottom of the
float howl are used. Through a
connecting vacuum passage from
the base of the carburetor to the
power piston cylinder in the air
horn, the power piston is exposed
to manifold vacuum at all times.
See Figure 3-30.

During idle and part throttle op-
eration, the relatively high vac-
uum holds the power piston up
against spring tension and the
power valve remains closed.

Increase in engine load lowers
the manifold vacuum. When it has
dropped sufficiently the power
piston spring overcomes the up-
ward vacuum pull and the power
piston moves downward, opening
the power valve to allow addition-
al fuel to flow through calibrated
regirictions into the main well.

As the engine load decreases, the
resulting higher vacuum over-
comes the spring tension on the
power piston and raises the power
piston closing the power valve.

A 2-stage power valve is used.
In the first stage, fuel is metered
by the valve itself. This stage is
used for light power loads. On
heavy power loads the valve is
fully opened to the second stage,
and in this location the power
valve allows the fuel to be me-
tered by the power restrictions in
the fuel channel located in the
bottom of the fuel bowl,

It will be noted that the power
piston cavity in the carburetor air
horn is comnected to the main air
flow passage by a vacuum relief
passage. It is the purpose of this
passage to prevent the transfer of
vacuum acting on the piston from
acting also on the top of the fuel
in the float bowl. Any leakage of
air past the upper grooves of the
piston will be compensated for by
this relief passage and will not
affect carburetor metering,
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Figure 3-30—Power System

f. Operation of Accelerating
System

When the throttle valve is opened
rapidly, the air flow and manifold
vacuum change almost instantane-
ously, while the heavier fuel tends
to lag behind causing a momen-
tary leanness, The accelerator
pump provides the fuel necesgary
for smooth operation on rapid
acceleration.

Fuel for acceleration is supplied
by a double-spring loaded pump
plunger. The top and bottom
springs combine to move the

Figure 3-29=High Speed System

plunger so that a smooth, sus-
tained charge of fuel is delivered
for acceleration.

Fuel is drawn into the pump well
through the inlet ball check on the
intake stroke of the pump plunger
{upward stroke). See Figure 3-31,

Downward motion of the pump
plunger seats the inlet ball check
and forces the fuel through the
discharge passage where it un-
seats the pump discharge ball and
then passes on through to the
pump jets where it sprays into
the venturi,

The ball check located in the
pump plunger head serves as a
vapor vent for the pump well,
Without this vent, vapor pressure
In the pump well might force fuel
from the pump system into the
engine manifold causing hard
starting when the engine is hot.

There is an inner hole in the
pump lever to provide a richer
pump adjustment for extreme cold
temperature conditions, This in-
ner hole should be used only when
low temperature hesitation in-
dicates a too lean pump sefting.

PUMP
JETE

BISCHARGE
CHECK DALL

DISCHARGE
PASSAGE

INLET
CHEGK DALL

Figure 3-31—Accelerating
Pump System

The pump discharge ball check in
the accelerator pump passage
prevents any pullover or dis-
charge of fuel from the pump
nozzles when the accelerator
pump is inoperative.

g. Operation of
Choke System

A new type water heated choke
gystem is used. Instead of using
hot air from the exhaust mani-
fold to heat the choke thermo-
static coil, heat from the engine
hot water is used, The engine
water heat is circulated directly
from the engine to a chamber in
the choke cover. Heat is trans-
mitted to the thermostatic coil
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inside the choke housing by fins
which project from the inner
choke cover into the hot water
circulating through the outer
choke cover,

The choke system consists of a
water heated thermostatic coil,
vacuum choke piston, off set
choke valve, a fast idle cam and
choke linkage, Choke operation
is controlled by a combination of
intake manifold vacuum, the off
set choke valve, atmospheric
temperature and engine water
temperature.

The choke thermostatic coil holds
the choke valve closed when cold,
When the engine is8 started, air
velocity against the off set choke
valve causes the valve to open
slightly against the torque of the
thermostatic coil. In addition, in-
take manifold vacuum applied to
the choke piston through a2 vac-
uum passage, tends to open the
choke valve., Vacuwn pull on the
choke piston is off set by the
tension of the thermostatic coil.

Figure 3-32—Water Heated Choke Housing

As the engine warms up, heated
water circulates through the
chamber in the outer choke cover
and by conduction through the in-
ner choke cover warms the air
around the thermostatic coil
which beginsg to relax its tension
on the choke valve. As the engine
temperature increases, it contin-
ues (o relax the thermostatic coil,
which together with the vacuum
pull on the choke piston and air
flow apainst the off ser choke
valve, causes the choke valve to
open. This action continues grad-
ually until the engine is thorough-
ly warmed up, at which point the
choke valve is fully opened.

Automatic choke failure due to
build up of dust or other foreign
material in the choke housing is
prevented by a filter located at
the side of the choke housing as-
sembly, All air entering the chcke
housing, due to manifold vacuum
drawing air into the choke
housing, is filtered. Periodic
service of the filter element
is required to keep the air

inlet open and free of foreign
material.

To prevent stalling during the
warm up period, it is necesgsary
to run the engine at a slightly
higher speed than for a warm
engine. This is accomplished by
steps on the fast idle cam. The
fast idle cam 1is linked to the
choke valve shaft by the choke
rod, choke trip lever and choke
lever and collar assembly, The
fast idle cam holds the throtitle
valve open sufficiently during the
warm up period to give increased
idle RPM until the choke valve
moves (o the fully open pogition
where normal curb idle is
maintained.

A mechanical choke unloader is
incorporated to open the choke
valve slightly when the engine is
cold or flooded. The choke un-
loader provides a means for
opening the choke valve enough
to correct any loading condition
encountered during engine
starting.
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3-15 DISASSEMBLY,
CLEANING AND
INSPECTION OF THE
ROCHESTER 2-BARREL
CARBURETOR

a. Choke Disassembly
and Removal of Air Horn

1. Mount carburetor on a proper
mounting fixture such as J-5923.

2, Remaove three choke cover at-
taching screws and retainers.
Remove choke cover assembly,
gasket and insulator baffle inside
the choke housing,

The outer water jacket cover may
be disassembled from the inner
choke cover by removing the
large screw and gasket in center
of cover, Remove water jacket
cover and gasket between inner
and outer choke cover.

NOTE: The large inner to outer
choke cover attaching screw
should never be removed unless
aill coolant or water supply is
drained from choke cover. Other-
wise a loose screw could allow
engine coolant to bs drawn into
the engine from leakage into the
choke housing, when the engine
is running,

3. The air inlet filter on the side
of the choke housing may be re-
moved by snapping off spring re-
taining clip.

PUMP
~ PLUNGER

FLOAT
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Figure 3-33—Air Horn Pacs

4. Remove choke piston and lever
assembly from the end of the
choke shaft in the choke housing
by removing retaining screw in
the end of the choke shaft, Rotate
choke piston lever to remove
choke piston from bore in choke
housing, Choke piston can now
be removed from the lever by
shaking piston pin into palm of
hand.

5. Remove two Phillips choke
housing attaching screws, then
remove the choke housing and
gasket from the air horn,

6. Remove pump rod by removing
upper and lower retaining clips.

7. Remove fast idle cam attach-
ing screw. Then remove fast idle
cam and rod assembly by rotating
until lug on upper end of choke
rod passes through slot in the
upper choke lever and collar as-
sembly. The lower end of choke
rod can be removed from fast
idie cam in the same manner.

8. Remove air horn attaching
screws and carefully remove alx
horn assembly from float bowl
by lifting gently upward.

b. Disassembly of Air Horn

1. Place air horn assembly in-
verted on bench. Remave float
hinge pin and lift float assembly
from cover. Remove float needle
from the float arm. Remove float

needle seat, fibre gasket and
needle seat screen, See Figure
3-33.

2., Remove power piston by de-
pressing shaft and allowing spring
to snap repeatedly, thus forcing
the power piston retaining washer
from casting.

NOTE: If heavy staking is en-
countered, remove staking from
around power piston retaining
washer,

3. Remove retainer on the end of
pump plunger shaft, then remove
pump assembly from pump inner
arm, Remove pump lever and

shaft assembly by loosening set
screw On inner arm and remov-
ing outer lever and shaft.

4, Remove air horn gasket,

5. Remove two choke valve re-
taining screws, then remove
choke valve from choke shalt.
Reniove choke shaft from air
horn, then choke lever and collar
assembly canr be removed from
choke shaft.

Note position of the choke lever
in relation to the choke trip lever
on the end of the choke shaft for
ease in reassembly,

c. Disassembly of Float Bowl

1. Remove pump plunger return
spring from pump well, Remove
small aluminum check ball from
the bottom of pump well by in-
verting bhowl and shaking into
hand, Remove pump inlet screen
Irom bottom of fuel bowl.

2, Remove main metering jets.

3. Remove power valve and fibre
gasket.

4. Remove three venturi cluster
attaching screws and remove
cluster and gasket. Center clus-
ter screw has smooth shank and
fibre gasket for the accelerator
pump fuel by-pass and sealing,

5. Using a pair of long nosed
pliers, remove pump discharge
ball spring ‘‘T’! shaped retainer,
Then remove pump discharge
gpring and steel discharge ball.

6. Remove two main well inserts
in the main well,

7. Invert carburetor and remove
three throttle body to bowl at-
taching screws. Remove throttle
body and throttle body ¢to bowl
gasket,

d. Disassembly of
Throttle Body

1. Remove idle mixture adjusting
needles and springs,
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No further disassembly of the
throttle body is needed. The
throttle valves should never be
renioved as the idle and spark
holes are drilled in direct rela-
ton to the location of the throttle
valves and shaft. Removal of the
throttle valves will upset this lo-
cation, The throttle body assem-
bly is only serviced as a complete
unit with throttle valves intact,

e. Cleaning and Inspection

Dirt, gum, water or carbon con-
tamination in or on the exterior
moving parts of a carburetor are
often responsible for unsatisfac-
tory performance. For this rea-
son, efficient carburetion depends
upon careful cleaning and inspec-
tion while servicing.

1. Thoroughly clean c¢arburetor
castings and metal parts in car-
buretor cleaning solvent,

CAUTION; Puwmnp plunger or any
ftber or rubber parts shouldnever
be immersed in carburetor clean-
er, Wash pump plunger in clean
solvent.

2. Blow out all passages in the
castings with compressed air and
blow off all paris until they are
dry, Make sure all jets and pas-
sages are clean. Do not use wires
for cleaning fuel passages or air
bleeds.

3. Check all parts for wear, If
wear Is noted, defective parts
must be replaced. Note especially
the following:

(a) Check float needle and seat
for wear. If wear is noted, the
assembly must be replaced.

(b) Check float hinge pin for wear
and float for dents or distortion.,
Check float for fuel leaks by
shaking.

(c) Check throttle and choke shaft
bores for wear and out of round,

(d) Inspect idle mixture adjusting
needles for burrs or grooves.
Such a condition requires
replacement,

(e) Inspect pump plunger cup;
replace if damaged, worn, or
hard,

() Inspect pump well in bowl for
wear or scoring.

4, Check filter screens for dirt
or lint. Clean, and if they re-
main plugged, replace.

5, If for any reason, parts have
become loose or damaged in the
cluster casting, the cluster as-
sembly must be replaced,

6. It is recommended that new
gaskets be used whenever the
carburetor is disassembled or
overhauled.

3-16 ASSEMBLY OF
ROCHESTER
2-BARREL
CARBURETOR

a. Assembly of Throttle Body

1, Screw idle mixture adjusting
needles and springs into the
throttle body until finger tight.
Back out screw one turn as a
preliminary idle adjustment,

CAUTION: Do not force idle
needle against its seat or damage

may result,

2. Invert float bowl assembly and
place the new throttle body gasket
on bowl. Install throttle body on
bowl using three screws and lock
washers, Tighten securely,

b. Assembly of Float Bowl

1. Drop steel Ppump discharge
check ball into discharge hole,
Install pump discharge spring and
‘T ghaped retainer, staking re-
tainer in place.

NOTE: Top of retainer must be
flush with flat of bowl casting.

2. Install two main well inserts,
Align flat on lip of insert with
flat in vecess on top of main well,
Install venturi cluster with gas-
ket. Install venturi cluster screws

and tighten evenly and securely.
Make sure center screw is fitted
with fibre gasket and special
smooth shank screw ig used.

3. Install two main metering jets,
power valve gasket and power
valve.

4. Install small aluminum inlet
cheek ball in pump inlet in the
bottom of pump well; ingert pump
return spring and center in well
by pressing downward with finger,

3. Install pump inlet screen in the
bottom of float bowl.

c. Assambly of Air Horn

1. Place new choke housing gas-
ket in posiHon on choke housing
and install choke housing using
two DPhillips head attaching
SCrews.

2, Install choke lever and collar
onto choke shaft. Tang on choke
lever faces away from air horn
and is on top of choke trip lever.

3. Install choke shdft and lever
assembly into the air horn, Choke
rod hole in the choke lever faces
fuel inlet side of carburetor.

4, Install choke valve in choke
shaft so that letters “RP’’ will
face upward in finished carbu-
retor. Install two new choke valve
attaching screws but do not
tighten securely until choke valve
is centered, Center choke valve
on choke shaft by holding choke
valve tightly closed; then slide
choke shaft in to obtain approxi-
mately .020 clearance between
choke trip lever and choke lever
and collar assembly. Tighten
choke valve screws Securely and
stake lightly in place, Choke valve
will be perfectly free in all po-
sitions when installed correctly,

5. Install outer pump lever and
ghaft assembly into air horn with
lever pointing toward choke shaft,
Install inner pump arm with
plunger hole inward and tighten
set screw securely.
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6. Attach pump plunger assem-
bly to the inner pump arm with
pump shaft off set pointing in-
ward and install retainer.

7. Install needle seat screen on
the needle seat and assemble
float needle seat and gasket in
air horn. Tighten needle seat se-
curely, uging a wide bladed
screwdriver,

8. Install power piston intg vac-
uum cavity. Lightly stake piston
retainer washer in place, Piston
should travel {reely in cavity.

9. Install air horm gasket on air
horn, fitting gasket over guide
pin,

10, Attach float needle to float.
Carefully position float and in-
sert float hinge pin. Drop tang on
rear of float arm should point
downward toward air horn.

11. Fuel inlet {itting should be
installed if removed.

12. Float level adjustment.

With air horn assembly inverteg,
measure the distance from the
air horn pgasket to lower edge
(sharp edge) of float seam at end
of float, using the 1/2 inch float
level gauge, as shown. Bend float
arm as required to adjust float
level, See Figure 3-34.

13. Float drop adjusiment.

With air horn assembly held up-
right; measure distance from
gasket to bottom of float pontoon
at outer end, using 1-29/82 inch
float drop gauge for scale, as
shown. Bend float tang as re-
quired to adjust float drop, as
shown in Fipure 3-35.

14. Carefully place air horn as-
sembly on flpat bowl, making
certain that the pump plunger is
properly positioned in the pump
well. Lower the cover gently,
straight down, then install air
horn to float bowl attaching
screws. Tighten evenly and
securely.

BEND HERE TO
SDJUST FLOAT LEVEL

GAUGE SMOULD JUSY TOUCH
EDGE OF FLOAT SEAM

Figure 3-34—Float Level Adjustment

NOTE: Longer air horn screw
goes in top of pump housing.

15. Install choke rod into choke
{ever and fast idle cam. Install
fast idle cam gcrew and tighten
securely, See Figure 3-36 for
proper installation,

16. Install accelerator pump rod
in outer hole and into throttle
lever and install retainers.

17. Assemble choke piston to the
choke lever and link assembly,
retaining with piston pin, Piston
pin hole in side of choke piston
faces toward air horn. Install
choke piston into the choke hous-
ing bore and attach choke piston
lever to the end of the choke
shaft, making sure flats on lever
line up with flats on choke shaft,
Install retaining serew and tighten
securely.

18, Install insulator baffle
choke housing.

into
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Figure 3-35—Float Drop Adjustment
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Figure 3-36—Choke Linkage

d. Assembly of Water
Heated Choke

1. Assemble inner choke cover
fo outer cover by first placing
a new gasket on the flat gurface
on outer cover. Then, install in-
ner cover to outer cover, using
large retaining screw and gasket,

2. Before tightening the large
outer to inner cover retaining
screw, align index marks inside
cover to the index mark on the
outer cover. Then tighten the
large screw securely. This is
very important for proper choke
indexing. See Figure 3-37.

3. Install new gasket on hot water
choke cover assembly; then in-
stall assembly to choke housing
rotating counterclockwise until
the thermostatic coil picks up the
choke piston lever and closes the
choke valve, Rotate cover until
index mark on cover aligns with
the index mark on choke housing
on synchromesh transmission
cars, or 2 notches rich on auto-
matic transmission cars,

4. Install three choke cover re-
taining screws and retainers and
tighten securely, With the index
markings aligned, the choke valve
should be lightly closed at 75°F,
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3-17 EXTERNAL
ADJUSTMENT
OF ROCHESTER
2-BARREL
CARBURETOR

All adjustments on the carbu-
retor, except for float adjust-
ments, are made externally, For
float level and drop adjustments,
see Steps 12 and 13,

a. Pump Rod Adjustment

Back out idle stop screw and
completely close throttle valve
in bore. Place pump gauge across
top of carburetor air horn ring,
as shown, with 1-11/32 inch leg
of gauge pointing downwards to-
wards top of pump rod. Lower
edge of gauge leg should just
touch the top of the pump rod.
Bend the pump rod as required
to obtain the proper setting using
Tool J-4352. See Figure 3-38,

b. Choke Rod Adjustment

Turn idle stop screw into the
normal idle position (normal idle
position would be with the idle
stop screw turped in approxi-
mately one turn against the fast
idle cam, with the choke valve
held wide open). Place ldie stop
screw on the second step of the
fast idle cam against shoulder of
the high step. Wire gauge marked
.040 should just go between the
upper edge of choke valve and
wall of air horn, Bend tang on

FIRST

ALIGN INSIDE
INDEX MARKS

SECOND

CROKE VALVE

/’ JUST CLOSED

ROTATE COVER
COUNTER CLOCKWISE
ALIGN INDEX MARKS

Figure 3-37--Choke Coil Adjustment

choke lever to obtain correct
choke rod sectting, See Figure
3-39,

c¢. Choke Unloader
Adjustment

With throttle valves held wide
open, choke valve ghould be
opened enough to admit end of
gauge marked ,085 between upper
edge of choke valve and inner air
horn wall, Bend unloader tang on
throttle lever to obtain proper
clearance, See Figure 3-40,

d. Slow ldle Adjustment

Adjust slow idle in drive to 500
RPM (add 30 RPM for air con-

PLACE GAUGE ACROSS TOP
AIR HORN RWG

k| cavce Les
4 9HOULD JUST TOUCH TOP
OF PUMP ROD

C
o O~

. ) )
| IRl v
\ ) 3 THROTTLE VALVES
\ LFULLY CLOSED
~. / 0

N d
oy d
L._ﬁ_/’ )

BEND TaNQ
TO ADJUST

GAUGE BETWCEN

‘
. S
¢ FAST IDLE SCREW
PE ON SECOND STEF OF
CAM_AGAINET HIGN
N STER

ditioner). When engine is at nor-
mal operating temperature, adjust
idle mixture needle screws; re-
adjust idle speed if necessary.
See paragraph 3-8,

e. Fast Idle Adjustment

A fast idle speed adjustment is
not required becuause fast idle is
controlled by the throttle stop
screw. If the idle speed is cor-
rectly set and the choke rod
properly adjusted, the fast idle
will be maintained,

GAUGE BETWEEN
UPPER EDGE OF CHOKE
VALVE AND AIR HORN

CASTING

WIDE OPEN

Figure 3-3B—Pump Rod Adjustment

Figure 3-39—Chcke Rod Adjustment

Figure 3~40—Choke Unloader
Adjustment
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SECTION 3-F

ROCHESTER 4-BARREL CARBURETOR

Posagraph Subject

3-18 Description and Operation

of Rochester 4-Barrel

Carburetor. . ., . . . . ..

3-19 Disassembly, Cleaning, and

Inspection of Rochester
4-Barrel Carburetor

3-18 DESCRIPTION AND
OPERATION OF
ROCHESTER
4-BARREL
CARBURETOR

4a. Generaol Description

The Rochester Model 4GC is a
4-barrel down-draft type which
provides the advantages of a com-
pound installation of two 2-barrel
carburetors in one compact unit,
See Figure 3-41 or 42, To aid
description and the proper iden-
tification of parts the carburetor
1s considered to be divided into a
primary section and a secondary
gection,

The primary section covers the
2-barrelled forward half of the
carburetor assembly. This sec-
tion is essentially a complete 2-
barrel carburetor containing a

CHOKE

WATER
QUTLET

THROTTLE
STOP
SCREW

FAST IDLE SCREW
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float system, idle system with
adjustable needle valves, main
metering system, power system,
and accelerating system. This
section also includes the auto-
matic choke mechanism.

The secondary section covers the
2-barrelled rearward half of the
carburetor assembly., This sec~
tion is esgsentially a supplcmen-
tary 2-barrel carburetor which
cuts in to assist the primary
section when a predetermined
throttle opening and engine RPM
are reached, This section con-
tains a float system, a non-
adjustable idle system, and a
main metering system, It has a
separate set of throttle valves
and a set of auxiliary valves,
which are located in the barrels
above the throttle valves.

The primary throttle valves are
operated by the accelerator pedal

CHOKE
HOUSING

CHOKE CLEAN
AIR TUBE

THROTTLE
STOP SCREW FAST IDLE SCREW

Figure 3-41—Rochester 4-8arrel
Carburetor-300 Engine

Figure 3-42—Raochester 4-Barrel
Carburetor-401 Engine

and the connecting throttle link-
age., The secondary throttle
valves are operated by the pri-
mary throttle valve shaft through
delayed action linkage which per-
mits a predetermined opening
of the primary valves before the
secondary valves start to open.
Action of the linkage then causes
both sets of throttle valves to
reach the wide open position at
the same time.

b. Operation of Float System

Each section of the carburetor
has a separate and independent
float system, consisting of a float
chamber formed by a partition in
the main body, a 2-pontoon float,
2 needle valve seat and valve,
Fuel enters the carburetor
through the inlet port in the pri-
mary side of the air horn, From
this point fuel flows to the sep-
arafe float chambers through a
horizontal passage in the air
horn, There is a fuel strainer
located just above each needle
seat on both the primary and
secondary side. See Figure 3-43.

When the fuel reaches the pre-
scribed level in each float
chamber the float moves the
needle valve against its seat to
shut off the flow of fuel. The
needle valves are connected to
the float levers by clips. Be-
cause of these, the needle valves
will be pulled from their seats if
stickiness is encountered due to
gum formation.
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The floats are spring loaded at
the rear tangs, The purpose of
these balance springs is to give
4 more positive closing of the
needle valves, The spring ten-
sion against the tangs delermines
float drop and also helps deter-
mine fuel level, See Figure 3-43.

There is a cored passage located
in the slde of the carburetor body
which links the fuel chambers on
the primary and secondary sides
together. In this way, any ab-
normal rise in fuel in one side of
the carburetor bowl will auto-
matically balance with the other
side,

The joint between the air horn and
the main body 1s sealed by a gas-
ket, and the float chambers are
vented by passages which are cal-
ibrated to provide proper air
pressure above the fuel under all
operating conditions. These pas-
sages in the air horm lead fnto
the throat of the air hern, and to
outside atmosphere. The amount
of fuel metered by the carburetor
depends on the air pressure onthe
fuel in the float bowl. The ex-
ternal vents permit fumes to es-
cape from the float chambers
when the engine is idling or
stopped after extremely hot
operation,

¢. Operation of idle
{Low Speed} Systems

Each barrel of the carburetor
has a separate idle system but
the general operation is identical
in all barrels. The idle system
in each barrel supplies fuel to
the engine whenever the position
of the throttle valve is such that
suction is created at the idle
discharge holes in the throttle
body.

Suction on an idle discharge hole
causes fuel in the float chamber
to flow through the main metering
jet and upward into the idle tube
which meters the fuel, Calibrated
bleed holes permit air to enter
at the top and side of the idle

INTERNAL VENTS

BOWL BALANCE
CHANNEL

SCREEN

FLOAT

FLOAT j =

[P 8ALANCE
SPRING

BALANCE
SPRING

FLOAT
NEEOLE

s 7
PRIMARY FLOAT SECONDARY FLOAT

Figure 3-43—Primary and Secondary Float Systems

passage in the cluster so that a
mixture of fuel and air passes
down the idle channel to the idle
discharge holes. Additional air
is drawn into the fuel-air mixture
in the idle channel through lower
idle air bleeds which are in the
primary side of the main body.
See Figure 3-44,

When the throttle valve is closed,
the fuel-air mixture is supplied
through the lower idle discharge

holes only, since the upper holes
are above the valve and are not
affected by suction. As the
throttle valve is opened, suction
is also placed on the upper idle
discharge holes which then feed
additional fuel-air mixture into
the engine. With continued open-

ing of the throttle valve the suc-
tion on the idle discharge holes

tapers off until a point is reached
where the idle system no longer
supplies fuel-air mixture. Before

TOP BLEED

CHOKE VALVE

IDLE  COMPENSATOR

IDLE CHANNEL

RESTRICTION
PRIMARY
\

IDLE TUBE ¢ D LEEDS

SECONDARY
DISCHARGE HOLES

IDLE NEEDLE HOLES

SUPPLEMENTARY

SECONDARY

IDLE HOLES

OFF IDLE OPERATION

Figure 3-44—Primary and Secondary ldle Systems
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PRIMARY /\

THROTTLE VALVE -

Figure 3-45~Idle Compensator

this point is reached however, the
main metering system has begun
to supply fuel, as described later.

The lower idle air bleeds dis-
charge fuel after the idle systems
cease to operate, thereby keeping
fuel immediately available in the
idle channels at a point very near
the idle discharge holes and also
enriching the mixture being de-
livered by the main metering
system,

In the primary section, the guan-
tity of fuel-air mixture supplied
through the lower idle discharge
holes is controlled by the idle
needles, which may be adjusted
to provide smooth engine 1dle
operation. In the secondary sec-
tion, the quantity of idle fuel-air
mixture is controlled by the fixed
gize of discharge holes located in
the rear of the secondary throttle
bores.

On the secondary side of the float
bowl, a thermostatic valve allows
additional air to enter the primary
bores under extreme hot idle con-
ditiong. This valve, called the
‘‘idle compensator’, is operated
by a bi-metal strip which senses
temperature. See Figure 3-43.
In a prolonged hot idle the bi-
metal strip bends, raising the
valve and uncovering a hole lead-
ing to the underside of the pri-
mary throttle valves, The
additional air drawn into the en-
gine in this manner is sufficient
to offset the enrichening effects
of higli temperatures and prevent
hot idle stalling. When underhood

temperatures are lowered, the
valve closes and operation refurns
to mormal. This valve cannot be
repaired, so a defective valve
must be replaced.

d. Operation of Main
Metering Systems

Each barrel of the carburetor has
a separate main metering system;
however, the operation of all sys-
tems is identical, The main
metering system in each barrel
supplies fuel to the engine when-
ever the position of the throttle
valve is such that the incoming
adr stream creates suction on
the main discharge nozzle.

Air entering the barrel through
the air horn passes through the
venturi tubes which increases the
velocity of the air and create a
suction on the main discharge
nozzle, This causes fuel to flow
from the float chamber through
the main metering jet info the
main discharge nozzle, Air is
drawn in through the high speed
bleeder so that a mixture of fuel
and air is discharged from the
main discharge nozzle into the
alr stream passing through the
small venturi in the barrel of the
carburetor. See Figure 3-46.

The main metering systems in
the primary section control the
flow of fuel during the interme-
diate or part throttle range of
operation and up to approximately
85 MPH if the car is accelerated
gradually. The gecondary throttie
valves remain closed until the
primary valves have opened ap-
proximately 45-55 degrees, after
which they are opened propor-
tionately so that all valves reach
the wide open position at the same
time. While the secondary throttle
valves are closed, the awdliary
valves located above them are
held closed by the spring tension
on the auxiliary valve shaft;
therefore, there is not sufficient
air flow through the barrels to

operate the main metering sys-
tem in the secondary section.

When the secondary throttle
valves are open and engine speed
is about 1600 RPM, the resulting
air flow through the secondary
barrels starts to open the auxil-
Jary valves because their sup-
porting shaft is located off-center
in the barrels. The auxiliary
valves will bhe fully open at ap-
proximately 2800 RPM, When the
auxiliary valves are open the
main metering systems in the
secondary sectlon also supply fuel
to the engine, See Figure 3-46,

During the period in which the
secondary throttle valves are
open and air flow is not high
enough in the secondary bores
to open the auxillary valves, ad-
ditional fuel is needed for the air
which by-passes around the aux-
fliary valves, This additional fuel
is supplied by tubes which extend
from the mixture channel in the
venturl cluster arm to the low
pressure point below the closed
auxiliary valves. The tubes are
slashed on the bottom to provide
a smoother transition between the
opening of the secondary valves
and the opening of the auxiliary
valves, When the alr flow is high
enough to open the auxiliary
valves, the down tubes no longer
feed the fuel because the low
pressure point is now in the small
venturi. With this feature the
correct fuel-air mixture is sup-
plled at any point during second-
ary throttie valve operation.

e. Operation of
Power System

For maximum power under load
or for all speeds above approxi-
mately 85 MPH, a richer mixture
is required than that necessary
for normal throtfle opening. This
additional fuel is provided by one
power system connected to the
main metering systems in the
primary s&ection of the carbu-
retor. See Figure 3-46,
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Figure 3-46—Main Metering and Power Systems

The power piston cylinder in the
alr horn of the carburetor is
connected by a channel to the
face of the mounting flange so
it is subject to intake manifold
vacuum, At part throttle position
the vacuum is sufficient to hold
the power piston in its ‘‘up’’ po-
gition against the tension of the
piston spring. When the throttle
valves are opened to a pointwhere
manifold vacuum drops to approx-
imately 9 to 5 inches of mercury
and additional fuel is required for
satisfactory operation, the piston
spring moves the power piston
down to open the power valve.
This allows additional fuel to
enter the main discharge nozzles
In the primary section through
calibrated restrictions located
below the main metering jets.
See Figure 3-46.

f. Operation of
Accelerating System

For smooth and rapid accelera-
ton it is necessary to supply an
extra quantity of fuel momen-
tarily when the throttle is opened
suddenly, This is accomplished
by one accelerating pump piston
which is directly connected to
the primary throttle shaft lever
by means of a rod and pump
lever.

When the throttle is closed, the
pump piston moves up and draws
a supply of fuel f{rom the float
chamber through the inlet strain-
er, past the inlet ball check valve
and into the pump cylinder. When
the throttle is opened, the piston
on its downward stroke exerts
pressure on the fuel which closes
the inlet check bzll and opens

the outlet check ball. A metered
quantity of fuel is then discharged
through the pump discharge noz-
zles into each barrel in the pri-
mary section of the carburetor,
This occurs only momentarily
during the accelerating period.
The pwmp duration spring which

ACCELERATOR
PUMP

INLET CHECK BALL

Figure 3-47—Accelerating System
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is compresgsed by the downward
movement of the pump linkage
against the resistance of the fuel
provides a follow-up action so
that the discharge carries out
over a brief period of time. A
ball check in the accelerator pump
plunger acts as a vapor vent to
prevent vapor pressure from
forcing fuel from the pump dis-
charge holes during extreme heat
periods. Downward movement of
the plunger, however, seats the
ball and allows normal operation
of the accelerating system. See
Figure 3-47,

When the desired speed is reached
and the throttle is held in a tixed
posgition, the pressure on the fuel
decreases sufficiently so that the
outlet check ball closes and fuel
ceases to discharge from pump
nozzles, Thus a quantity of fuel
is maintained in the chamnel ad-
jacent to the outlet check ball
where it is immediately available
for future requirements.

g. Operation of

Choke System
In 401 and 425 engines, the auto-
matic choke mechanism is con-
tained in the primary section of

the carburetor. It consists of a
choke valve mounted on a shaft in
the carburetor air horn connected
through linkage to a thermostat
mounted on the carburetor
throttle body. The thermostat con-
tains a bi-metal spring and a
vacuum actuated piston. A choke
rod connects the choke valve to a
fast idle cam on the throttle body.
A heat pipe connects the choke
housing to a heat stove in the
right exhaust manifold.

The heat stove in the exhaust
manifold heats the air which is
drawn through it and the heat
pipe into the choke housing. A
restriction in the choke housing
cover regulates the quantity of air
flowing into the choke housing to
heat the thermostat,

When the accelerator pedal is
depressed preparatory to starting
the enging, the throttle stop screw
ig lifted clear of the fast idle cam
and the thermostat then closes the
choke wvalve. When the engine
starts, intake manifold vacuum
causes the piston to partially open
the choke valve against the spring
tension of the thermostat, thereby
admitting sufficient air to give a
satisfactory running mixture.

If the throttle iz partially opened
while the ruming engine is cold,
the increased force of air flow
against the off-set choke wvalye
will open the valve against the
spring tension of the thermostat.
At the same time the choke valve
opens, the fast idle cam will also
drop to a new position, thereby
reducing the fast idle speed when
the throttle i5 again closed.

As the engine and exhaust mani-
fold warm up, warm air is drawn
through the heat pipe into the
choke housing by manifold vac-
uum, This warms the thermostat,
causing it to reduce its spring
tension on the choke valve in
proportion to the increase in tem-
perature, This, in turn, allows
the choke valve to be opened by
the combined forces of air veloc-
ity on the valve and vacuum on
the choke piston.

When the engine reaches normal
operating temperature, the choke
thermostat is heated to the point
where it nc longer exerts any
spring tension on the choke valye,
The choke valve is in the wide
open position and the fast idle
cam is in the slow idle position
So that the fast idle screw misses
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Figure 3-48—Water Heated Choke Housing~300 Engine
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Figure 3-49—Water Heated Choke System-300 Engine

the cam completely. The throttle
stop screw now takes over in
determining curb idie speed.

In 300 engines, a hot water heated
choke system 15 used, Instead of
using hot air from the exhaust
manifold to heat the choke ther-
mostatic coil, heat from the en-
gine hotl water is used. The engine
water is circulated directly from
the engine to a chamber in the
choke cover, Heat is transmitted
to the thermostatic coll inside the
choke housing by fins which pro-
ject from the inner choke cover
into the hot water circulating
through the choke cover. See
Figures 3-48 and 49.

Automatic choke {failure due to
build up of dust or other fdreign
material in the choke housing is
prevented by a filter located at
the side of the choke housing as-
sembly, All air entering the choke
housing, due to manifold vacuum
drawing air into the choke hous-
ing, is filtered. Periodic service
of the filter element is required
to keep the air inlet open and free
of foreign material.

h. Operation of Choke
Unloader

If the engine becomes flooded for
any reason, the choke valve can

be partially opened by depressing
the accelerator pedal to the full
extent of its travel. This causes
an arm on the throttle lever to
contact and rotate the fast idle
cam, which forces the choke valve
open.

I. Operation of Secondary
Lock-Out

The secondary section does not
have 2 choke valve in the air
horn. In order to prevent air
from entering the carburetor
through the secondary side during
the engine warm-up period it is
necessary to block the movement
of the secondary throttle valves
by means of the lock-out slot in
the fast idle cam.

When the choke valve is in any
position except wide open, it holds
the fast idile cam up from its
lowest position. This causes a
lock-out slot in the fast idle cam
to engage a tang on the secondary
throttle shaft lever which prevents
the secondary throttle valves
from opening.

When the choke is wide open the
lock-out slot of the fast idle cam
drops to its lowest position; the
secondary throttle shaft tang is
then free to move and the second-
ary valves can opén,

PUMP CHOKE
PUMP  (EVER LEVER TRIP
ROD st f e 7 LEVER
ROTIEE N
A
£ v
CHOKE ®% IDLE
ROD CAM

Figure 3-50—Exrerior Linkage-
300 Engine

3~19 DISASSEMBLY,
CLEANING, AND
INSPECTION OF
ROCHESTER
4-BARREL
CARBURETOR

1. Remove spring clip from up-
per end of intermediate choke
rod and digengage rod from choke
shaft lever. See Figure 3-50.

2. Remove clip from upper end
of pump rod and disengage rod
from pump lever. Remove horse-
shoe clip from upper end of pump
plunger,

3. Remove choke trip lever and
attaching screw. Disengage choke
lever and collar assembly from
choke shaft and disengage lower
end of choke rod from fast idle
cam, Then remove choke lever
and collar, and choke rod as an
assembly. See Figure 3-50.

gy, PRIMARY
N FOAT
S

SECONDARY [
FLOAT ™

Figure 3-51—Air Horn Parts
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4. Remove two choke valve at-
taching screws. Remove choke
valve from 8lot in shaft, Remove
burrs from choke shaft, then re-
move shaft from air horn.

5, Remove 2all air horn screws,
then carefully Ilift air horn
straight up from main body to
avoid damaging floats, pump
plunger, and vacuum power pistor
which are attached to air horn.
See Figure 3-51.

6. Remove float hinge pin, float
and needle from primary side
being careful not to damage small
spring. Then remove inlet needle
geat and gasket, Remove fuel in-
let strainer. NOTE: Keep pri-
mary float system parts separate
from secondary float system

parts.

7. Remove float hinge pin, float
needle, needle seat, and gasket
from side opposite pump (second-
ary). Then remove needle seat
strainer. See Figure 3-51.

8. Remove pump plunger assem-
bly and boot from air horn.
Reniove air horn gasket,

9. Remove power piston assem-
bly by compressing spring and
letting it shap repeatedly until
hammering action of power piston
drives staked retaining disk from
air horn. NOTE: It may be nec-
essary to remaove burrs if heavy

staking is encountered.

10. Remove thermostat cover
screws and retainers. Remove
thermostat cover assembly and
gasket. Remove choke baffle
plate. Remove choke piston lever
screw and take choke piston, pls-
tor pin, connecting link, and lever
from thermostat housing as an
assembly,

11. In a 300 engine carburetor,
remove three choke cover attach-
ing screws and retainers. Remove
choke cover assembly, gasket and
insulator baffle inside choke
housing. The outer water jacket

cover may be disassembled from
inner choke cover by removing
large screw and metal gasket in
center of cover; then remove
outer water jacket cover and gas-
ket between inner and outer cover,

NOTE: The large inner to outer
choke cover screw should never

be lousened unless all coolant is
drained from the choke housing.
A loose screw could allow coolant

to leak into the choke housing and

on into the engine.

The air inlet filter on the side of
the choke housing can be removed
by snapping off spring retaining
clip,

12. Remove screws holding ther-
mostat housing to throtile body.
Remove thermostat housing and
gasket, Then remove intermediate
choke shaft, lever, and rod from
choke housing as an assembly.

13. Remove attaching screws
from cluster assembly on pump
side of carburector (primary).
Then carefully remove cluster
assembly and gasket, NOTE:
Keep primary main body parts

18, Remove idle compensator and
gasket from secondary side by
removing two self-tapping screws.

Be careful not to bend or distort
valve holder strip or bi-metal
strip.

19. Invert carburetor. Remove
idle mixture adjusting needies and
gpringg. Remove vacuum hose
fitting,

20. Remove throttle body to main
body screws. Asbestos plug and
retainer must be removed to gain
access to one screw, Remove
throttle body and gasket,

21. Remove auxiliary throttle
body assembly by lifting straight
up from {nverted bowl. CAUTION:
This auxiliary throttle assembly
should not be disassembled he-
cause it is calibrated at the
factory.

22. The throttle body assembly
consisting of the body, primary
and gsecondary throttle valves,
shafts, levers, and springs is
serviced only by replacing the ag-
gembly. Therefore the throttle
body should not be disassembled

separate from secondary main

further for normal cleaning and

body parts as they are all
different,

14, Remove both main metering
jets from pump side of main body.
See Figure 3-52. Remove power
valve and gasket.

15. Remove pump return spring
from pump plunger well. Remove
outlet check ball spring guide
from outlet hole. Carefully invert
carburetor main body and catch
aluminum pump inlet check ball
and larger steel pump outlet ball
in hand.

16. If necessary, remove pump
inlet screen and retainer from
bottom of float bowl, NOTE: I
screen is not visibly damaged or
plugged, it need not be removed.

17. Remove secondary cluster
assembly screws, cluster assem-
bly, and gasket. Remove hothsec-
ondary main metering jets.

inspection,

3-20 ASSEMBLY AND
INTERNAL ADJUST-
MENT OF
ROCHESTER
4-BARREL
CARBURETOR

When assembling the carburetor,

use all new gaskets and any addi-

tional new parts found to be
necessary during inspection.

Calibrated parts must be as

specified for carburetor CODE

number,

1. With main body inverted on
bench, place auxiliary throtile
body assembly in its proper posi-
tion with screw heads toward top
of carburetor, Check to make
sure it is flush or slightly below
main body casting.

2. Place new gasket on main body
and install throttie body assembly
and gerews,
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3. I removed, ingtall throttle stop
screw and fast idle screw with
springs (throttle stop screw has a
round point; fast idle screw has a
flat point), Install vacuwn hose
fitting. Install both idle mixture
needles and their springs. Seat
needles lightly and back out 1-1/2
turns which will provide an aver-
age starting adjustment. Forcing
ncedles hard against seats will
score them and ruin them for
service.

4. Place throttle body and main
body assembly in upright pogition
on bench or mounting fixture,

5. Imstall idle compensator using
a new gasket, Install secondary
cluster assembly using a new
gasket. This cluster has no pump
digcharge nozzles.

8. Install all four main metering
jets, These jets have tapered
seats and do not require gaskets.

NOTE: The primary jets are the
two having the smaller holes and
are installed in the pump side of
the body.

7. Install pump outlet check ball,
This is a steel ball and is larger

Figure 3-52—Main Body Parts

than the pump inlet ball, Install
pump outlet ball spring and spring
guide.

8, Install primary cluster as-
sembly, screws, lock washers,
and new gasket in pump side of
carburetor.

9. Install new pump inlet screen
and yetainer if old screen was
removed,

10. Install pump inlet check ball
(small aluminum) and pump re-
turn spring, NOTE: Never sub-

gtitute a steel ball for the
aluminum ball.
11. Install power valve and

gasket.

12, Assemble choke piston and
pin to choke piston lever and con-
necting link, makine sure that pin
hole in piston is opposite from
tang on lever. Then install in
thermostat housing. Install inter-
mediate choke shaft, lever, and
rod assembly in choke housing
with lever hanging down. Connect
choke piston lever to intermediate
choke shaft with screw, Do not
use lubricant of any kind on piston
or in cylinder,

13, Install thermostat housing on
throttle body using a new gasket,

14. Install pump plunger assem-
bly and boot in inverted air horn.
Install power piston assembly
and stake securely in air horn.
Power piston must be free in any

position.

15. Install new air horn gasket,
Install a fuel inlet strainer on
inlet side of each needle seat.
Install float needle seats and gas-
kets, Install float needles, floats,
and hinge pins making sure that
float tangs are placed outside bal-
ance springs, NOTE: Allprimary
and secondary float System parts
should go back in their same
positions, thereby holding need
for float adjustments to a mini-
mum, The float needles are also
matched to their regpective seats
and should never be mixed,

16, Adjust Primary Float Level,
Make all float adjustmenis with
gasket in place.

(a) With air horn inverted, posi-
tion part of primary gauge marked
“HEEL’’ wvertically at highest
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MEASURE FROM

GASKET TO
HIGHEST PART

. (HEEL) OF FLOAT

.

Figure 3~53~Primary Float
Heel Adjustmeny

part of each float pontoon. See
Figure 3-53. Adjust asnecessaxy.

(b) Position part of primary gauge
marked “TOE’’ vertically at
dimple in each pontoon as shown
in Figure 3-55. Adjust as
necessary.

17. Adjust Secondary Float Level,

{a) With air horn inverted, posi-
tion part of secondary gauge
marked ‘‘HEEL’’ vertically at
highest part of each float pontoon.
See Figure 3-54. Adjust as
necessary,

(b) Position part of secondary
gauge marked ‘“TOE’ vertically
at dimple in each pontoon. See
Figure 3-55, Adjust agnecessary.

MEASURE FROM
GASKET TO
HIGHEST PART

Figure 3-54—Secondary Float
Heel Adjustment

BEMD PONTOOM LIGHTLY TO ADJUST

“ MEASURE FROM GASKET SURFACE
TO CENTER OF DIMPLE

Figure 3-55—Secondary Float
Toe Adjustment

18. Align Floats. Align bowl
cover gasket with screw holes in
cover, Then make sure all float
pontoons are centered in and
aligned with the gasket cut-outs,
See Figure 3-56.

19. Adjust Float Drop. Float drop
must be adjusted accurately be-
cause it affects float balance
spring tension which, in turn, af-
fects fuel level in the bowl,

(a) Hold air horn upright and
level, gasket in place and floats
hanging freely. DBounce floats
lightly to make sure they are in
normal settled position.

(b) Position part of primary
gauge marked ‘‘DROP’’ vertically
from air horn gasket to dimple
in each primary pontoon, See
Figure 3-57,

(c) Position part of secondary
gauge marked “DROP’’ vertically
from air horn gasket to dimple
in each secondary pontoon. See
Figure 3-586.

CENTER FLOAT PCANTGONS IN GASKET CUNDLT

ALICN HOLES IM
GASKET WITH ¥

HOLES IN
AIRHORN CASTING

g

SKET CUTouT

Figure 3-56—Float Alignment

FLOAT 8ALANCE

MEASURE FROM GASKET SPRING

TO CENTER OF DIMMLE
ON SIDE OF FLOAT TOE

BEND FLOAT TANG
TO ADJUST FOR
PROPER SETTING

Figure 3-57—Primary Float
Drop Adjustment

(d) If adjustment is necessary,
bend float arm tang toward bal-
ance spring to decrease f(loat
drop, or away from balance spring
to increase float drop.

20. If any float setting is changed,
always recheck all other adjust-
ments and alignment of that float.

21. Install air horn assembly on
main body, using care to avoid
distortion of float assemblies and
making certain that pump piston
cup does not have any creases
or curled edges when it is in-
serted in cylinder. Install 13 air
horn screws. Tighten three inner
screws first for better sealing,

22. Install choke shaft and lever.
Install choke valve with “RP’’ up
and install screws loosely. Align
choke valve by working choke
shaft endwise while maintaining
an upward pressure on choke
shaft lever., Tighten and stake
choke valve screws. Check for
uniform clearance and freedom
from sticking, as improper fit or
binding may cause hard starting.

23. Instaill choke rod, and choke
lever and collar assembly, Install

BEND FLOAT TANG TO ADJUST
FOR PROPER SETTING

MEASURE FROM GASKET
TO CENTER OF DIMPLE
ON SIDE FLOAT TOE

Figure 3-58—5econdory Float
Drop Adjustment
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Figure 3-59—Checking Fast Idle
Com Adjustment

Figure 3-60—Adjusting Fost Idle Cam

choke trip lever on end of choke
shaft with “RP’’ out and tighten
attaching screw. See Figure 3-50.

24, Install clip on upper end of
pump plunger, Install accelerator
pump rod in pump lever. Install
clip on upper end of pump rod.

3-21 EXTERNAL ADJUST-
MENT OF
ROCHESTER
4-BARREL
CARBURETOR

1, Fast Jdle Cam Adjustment,
Close throttle so that fast idle
screw contacts second highest
step of fast idle cam with side of
screw against rise to high step of
cam, then check clearance be-
tween choke valve and air horn
dividing wall using ,050" gauge
(300 engine) or .030™ gauge (401
engine). See Figure 3-59,

» PO .

120" GAUGE———= &

FULLY
OPEN
THROTTLE

Figure 3-61—Checking Choke
Unlooder Adjustment

2. If choke valve clearance is
not correct, bend choke rod as
required to obtain this clearance
using Tool J-4552. Sce Fig-
ure 3-60,

3. Choke Unloader Adjustment.
Fully open throttle so that throttle
arm confacts unloader tang on
fast idle cam, then check clear-
ance between choke valve and air
horn dividing wall using ,120"
gauge, See Figure 3-50.

4. If choke valve clearance is not
correct, bend unloader tang as
required to obtain specified
clearance using Tool J-5197. See
Figure 3-62,

5. Secondary Lock-Out Adjust-
ment, Close choke valve so0 that

secondary throttle lock-out tang

TOOL MS197

UNLOADER TANG

Figure 3-62—Adjusting Choke Unloader

o<k ouT g
TANG

015" GAUGE

Figure 3~63—Checking Secondary
Lock-Out Adjustment

LOCK-DYI TANG

TOOL #-6058A

Figure 3-64—Adjusting Secondary
Lock-Our
is on lock-out step of fast idle
cam, Check clearance between
tang and step using .015" gauge.
See Figure 3-63.

6. f clearance between tang and
lock-out step is not correct, bend
tang as required to obtain this
clearance ugsing Tool J-60584,
See Figure 3-64.

7. Secondary Contour Adjustment.
Fully open choke valve so that

030" GAYGE

Figure 3-65—Checking Secondory
Contour Adjustment
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Figure 3-66=Adjusting
Secondary Contour

fast idle cam Ialls to Its lowest
position. Then open throttle so
that secondary lock-out tang fol-
lows contour portion of fast idle
cam, With choke held wide open,
check clearance between lock-out
tang and contour portion of cam
using  .030" gaupge. See Fig-
ure 3-65.

8, If clearance between tang and
contour is not correct, bend tang
as required to abtain this clear-
ance using Tool J-6058A. Sece
Figure 3-66.

9. If adjustment was necessary
to correct lock-out tang to con-
tour clearance, the tang to
lock-out slot clearance should be
rechecked (Steps 5 & 6) to be sure
it was not disturbed.

10, Pump Plunger Adjustment,
Push fast idle cam to full down
position and back out throttle stop
screw until primary throttle
valves can be fully closed, With
throttle held closed and pump rod
in center hole of lever, measure
vertically from under side of
pump plunger offset.to air horn
casting, See Figure 3-67. Meas-
urement should be 1-1/64" on
401 engine carburetors or 7/8"
in the center (No. 3) hole on 300
engine carburetors. After adjust-
ing, pump rod must be moved to
the inner (No, 1) hole on synchro-
mesh transmission cars.

11. Turn throttle stop screw in
{from fully closed throttle posi-
tion) one turn which will provide

Figure 3-67—Checking Pump
Plunger Adjustment

an initial slow idle speed adjust-
ment. Install intermediate choke
rod and spring clip.

12, Choke Piston Adjustment,
With choke wvalve held tightly
closed, and with choke piston
pushed lightly toward its cylinder
{to take up any tinkage slack),
check to see that choke piston 15
projecting from cylinder 1/32".
See Figure 3-68, If adjustment is
required, bend intermediate choke
rod using Tool J-5197, See Fig-
ure 3-60,

13, Choke mechanism must be
absolutely free in any position;
mechanism ig free if choke will
fall open {from its own weight.
Install choke baffle plate. Install
choke cover and gasket. Rotate
counterclockwise until index
marks align and choke valve is

CHOKE VALVE
HELD CLOSED

!\ff'\'!?q } °‘} )
. \’\L

CHOKE PISTON
MROIECIS V31"

PUSH 1IGHTLY
OGN CHOKE PISTON

Figure 3—48—Checking Choke
Piston Adjustment

INTERMEDIATE

Figure 3-69—Adjusting Choke Piston

just closed, then tighten screws
and retainers. See paragraph 3-8.

14. Assembly of Hot Water Choke,

a. Assemble inner choke cover to
outer cover by first placing a new
gasket on the flat surface on outer
cover. Then, install inner cover
to outer cover, using large re-
talning screw and gasket.

FIRST

ALIGN INSIDE
INDEX MARKS

SECOND

CHOKE VALVE
JUST CLOSED

ROTATE COVER
COUNTER CLOCKWISE
ALIGN (NDEX MARKS

Figure 3-70—Chake Coil Adjustment-300 Engine
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b, Before tightening the large
outer to inner cover reiaining
screw, align index marks ingide
inner cover to the index mark on
the outer cover. Then tighten the
large screw securely. This is
very important for proper choke
indexing. See Figure 3-70.

c. Install new gasket on hot water
choke cover assembly; then in-

stall assembly to choke housing
rotating counterclockwise until
the thermostatic coil picks up the
choke piston lever and closes the
choke valve, Rotate cover until
index mark on cover aligns with
the index mark on choke housing,

d. Install three choke cover re-
taining screws and retainers and
tighten securely. With the index

markings aligned, the choke valve
should be lightily closed at 75°F.

15, Fast Idle Speed Adjustment,
Make fast idle speed adjustment
on car with engine at normal
operating temperature and trans-
mission in drive, Set fast idle
screw on lowest step of fast idle
cam and adjust fast idle screw
until engine speed is 600 RPM.
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SECTION 3-G

CARTER 4-BARREL CARBURETOR

CONTENTS OF SECTION 3-G
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3-22  Description and Opexration of 3-24 Agsembly and Internal
Carter 4-Barrel Carburetor . 3-53 Adjustment of Carter
3-23 Disassembly, Cleaning, 4-Barrel Carburetor . . ., ... .. 3-58
Inspection of Carter 4~Barrel 3-25 External Adjustment of
Carburetor . ... .......,. 3-57 Carter 4-Barrel Carburetor . . .. 3-Hh9
3-22 DESCRIPTION 2-hasssiled. réarward halt of the
-barr r r
AND OPERATION carburetor assembly, This sec- - LAY\ BAFFLE A\ s A e
OF CARTER tion is essentially a supplemen- —~L/D h
4-BARREL tary 2-barrel carburetor which . RS ) |
CARBURETOR cuts in to assist the primary sec- Wl
a. General Description tion when a predetermined car O " ! » Al
: speed or engine load is reached. l TIN\4 ‘
The Carter Model AFB carbu- This section contains its own high LY/ » 4] X\
retor is a 4-barrel downdraft type gpeed system. It has a separate Y N A
which provides the advantages of set of throttle valves and a set of  |EMTiD ') © —Ji Jjﬂb
a compound installation of two auxiliary valves which are located '
2-barrel carburetors in one com- in the barrels above the throttle ‘Q BowL vEnTs
pact unit. See Figure 3-71. See wvalves. — 1 [}
?iizatfﬁ];fms(:ié%ieﬁi.@ecj The primary throttle valves are © i O
operated by the accelerator pedal
The primary section covers the and the connecting throttle link- soe wer St DN
2-barrelled forward half of the age. The secondary throttle o fan e\ =

carburetor assembly. This sec-
tion is essentially a complete 2-
barrel carburetor containing a
low speed system, high speed sys-
tem. power system and accel-
eraling system. This section also
includes the automatic choke
mechanism,

SCREWS

THROTTLE

STOP SCREW

Figure 3-71—Carter AFB
Carburetor Assembly

valves are operated by the pri-
mary throttle valve shaft through
delayed action linkage which per-
mits a predetermined opening of
the primary valves before the
secondary valves start to open.
Action of the linkage then causes
both sets of throttle valves to
reach the wide open position at
the same time,

b. Operation of

Float Systems
The purpose of the float system
is to mainiain an adequate supply
of fuel at the proper level in the
bowl for use by the low-speed,
high-speed, pump and choke
circults.

There are two separate float cir-
cuits, Each float circuit supplies
fuel te a primary low-speed cir-
cuit and a primary and secondary
high-speed circuit. See Fig-
ure 3-72,

Figure 3-72—Float Circuits

Setting the floats to specifications
assures an adequate supply of fuel
in the bowls for all operating con-
ditions. Special consideration
sheuld be given to be sure the
floats do not bind in their hinge
pin brackets or drag against inner
walls of bowl,

The intake needle seats are in-
stalled at an angle to provide the
best possible seating action of
the intake needles.

Intake needles and seats are
carefully matched during manu-
facture. Do not use the left needle
in the right seat or vice versa.
To avoid unnecessary bending,
both floats should be reinstalled.
in their original positions and
then adjusted.
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The bowls are vented to the inside
of the air horn and atso to atmos-
phere. A comnecting vent passage
in the air horn effects a balance
of the air pressure between the
two bowls. Bowl vents are cali-
brated to provide proper airpres-
sure above the fuel at all times,

c. Operation of Low
Speed Systems

Yuel for idle and early part
throttle operation i8 metered
through the low speed system,
The low speed system is located
on the primary side only. See
Figore 3-73.

Gasoline enters the idle wells
through the main metering jets,
The low speed jets measure the
amount of fuel for idle apd early
part throttle operation. The air
by-pass passage economizers
and idle air bleeds are carefully
calibrated and serve to break up
the liquid fuel and mix it with air
as it moves through the passages
to the idle ports and idle adjust-
ment screw ports. Turning the
idle adjustment screws toward
their seats reduces the quantity of
fuel mixture supplied by the idle
circuit,

The idle ports are slot shaped.
As the throttle valves are opened,
more of the idle ports are un-
covered allowing a4 greater quan-
tity of the gasoline and air

()DLE ADJUSTING
SCREW PORT

LOW-SPEED JET

Figure 3-73—Low Speed Circuit

mixture to enter the carburetor
bores. The secondary throttle
valves remain seated at idle.

The low speed jets, air bleed,
economizer and by-pass bushings
are pressed in place in the ven-
turi assemblies. Do not remove
in servicing. I1f replacement is
necessary, use a new venturi as-
sembly, To insure proper align-
ment of the low speed mixture
passage, each primary venturi
assembly is designed so it can be
installed on one side only.

To assist in quick hot engine
starting, fuel vapor accumulated
in the primary and secondary
bores s vented to atmosphere
through vent passages above
throttle valves.

To combat engine stalling during
warm-up on cool humid days,
caused by ‘‘carburetor icing’’,
exhaust gases are directed
againgt a steel baffle plate that
contacts the carburetor mounting
flange. The heat transferredhelps

eliminate ice formation at the
throttle valve edges and idle
ports.

To compensate for loss of engine
RPM while idling under very hot
operating conditions, a thermo-
static valve assembly is installed
in the web between the right and
left secondary venturi, When the
temperature rises beyond a cer-
tain point, the calibrated thermo-
statlc spring opens the valve,
This allows additional air to flow
through a special passage to an
outlet below the secondary throt-
tle valves. At normal operating
temperatures, the valve should
be closed. The thermostatic valve
cannot be adjusted or repaired;
therefore, a faulty valve must be
replaced. See Figure 3-74,

d. Operation of High

Speed Systems
Fuel for all except early part
throttle and for all full throttle
operation is supplied through the
high speed system. See Figure
3-175,

THERMQSTATIC
VALVE

AIR PASSAGE
TO OUTLET BELOW
THROTTLE VALVES

SECONDARY
THROTTLE
YALVES

Figure 3-74—Thermostotic
Valve Assembly

The position of the step-up rod in
the primary main metering jet
controls the amount of fuel ad-
mitted to the nozzles. The posi-
tion of the step-up rod is
controlled by a manifold vacuum
piston.

During normal part throttle op-
eration, manifold vacuum pulls
the step-up piston and rod as-
sembly down, holding the larger
diameter of the step-up rod in
the primary main metering jet.
This is8 true when the vacuum

STEP-UP PISTON
N\ AND SPRING

ATMOSPHERIC
VENT PASSAGE
TO STEFP-UP

PISTON

ANTI-PERCOLATOR ||
AND RIGH SPEED~
AIR BLEED TUBE

"VACUUM
PASSAGE

Figure 3-75—Primary High
Speed Circuit
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under the piston is strong enough
to overcome the tension of the
step-up piston spring. Fuel is
then metered around the larger
diameter of the step-up rod in
the jet.

Under any operating condition,
when the tension of the spring
overcomes the pull of vacuum
under the piston, the step-up rod
will move up So its smaller diam-
eter or puwer step is in the jet.
This allows additional fuel to be
metered through the jet. The
step-up rod does not reduire
adjustment,

Fuel for the high-speed circuit
of the secondary is metered at
the main metering jets (no step-
up rods used). See Figure 3-76.

Initial discharge ports are incor-
porated to supplement starting of
the fuel flow in the secondary
high-speed circuit, These ports
are loeated next to the venturi
gtruts. When the auxiliary valves
start to open, the vacuum on the
initial discharge ports pulls fuel
from the main vent tube well
through passages that rise above
the fuel level in the bowl. Air
bleeds serve to break-up the lig-
uid fuel and mix it with air as it
moves through the passages to the
initial discharge ports where it is
discharged into the air stream.
As the auxiliary valves continue
to open, and the secondary
nozzles start delivering fuel, less

SECORDARY SIDE

&R BLEED

MIGn BPEED
AR ALEED

AUXILIARY
VALVE

MAIN METERING
JET

Figure 3-76—Secondary High
Speed Cirevit

fuel flows from the initial dis-
charge ports.

The main vent tubes on primary
and secondary sides mix air
drawn through the high speed air
bleed with the fuel before it
passes out of the nozzles.

Air bleeds in the primary nozzle
passage plugs cause the air fuel
mixture to closely follow the re-
quirements of the engine, Also,
their posibion at the junction of
the nozzle passage and the main
vent tube serves to break the flow
of fuel from the high speed circuit
quickly as the throttle is closed
upon deceleration,

A clogged air bleed or main vent
tube may cause excessively rich
mixtures. The high speed bleed
and main vent tubes are perma-
nently installed, If replacement
is necessary, use a new venturi
assembly,

The high speed bleeds also act as
anti-percolator vents when a hot
engine is stopped or at idling
speed, This will help vent fuel
vapor pressure in the high speed
and idle well before it is suf-
ficient to push fuel out of the
nozzles and into the intake
manifold.

Engines operated at part throttle
on level road use a mixture of
maxfmum leanness, The mixture
for greatest power and acceler-
atior is somewhat richer, and is
furnished by the power and accel-
erating systems described tater.

The high speed systems in the
primary section control the flow
of fuel during the intermediate or
part throttle range of operation
and up to approximately 85 MPH.
The secondary throttle valves re-
main closed until the primary
valves have opened approximately
50-55 degrees, after which they
are opened proportionately so that
all wvalveg reach the wide open
position at the same time, While
the secondary valves are closed,
the auxillary valves located above
them are held closed by the

weights on the auxiliary valve
shaft lever (Figure 3-76); there-
fore there is not suffictent air
flow through the barrels to oper-
ate the high speed systems in the
secondary section.

When the secondary throttle
valves are open and the engine
speed is at least 1400-1600 RPM,
the resulting air flow through the
secondary barrels starts to open
the auxiliary valves because their
supporting shaft is located off-
center in the barrels. When the
anxiliary valves are open the high
speed systems in the secondary
section also supply fuel to the

engine,

e. Operation of the
Power System

For maximum power or high
gpeed operation above approxi-
mately 85 MPH, a richer mixture
is required than that necessary
for normal throttle opening. The
richer mixture is supplied
through the high speed systems
in the primary section through
vacuum control of the step-up
rods.

Each power circuit consists of a
vacuum piston located in a cyl-
inder conmected to manifold vac-
uum and a spring which tends to
push the piston upward against
manifold vacuum. See Fig-
ure 3-77,

Under part throttle operation,
manifold vacuum 15 sufficient to
hold the piston and rod down
againgt the tension of the spring,
80 that the large diameter of the
rod is in the metering jet for
economy. When the throttle valve
is opened to a point where addi-
tional fuel is required for satis-
factory operation, manifold
vacuum decreases sufficiently so
that the piston spring moves the
piston and rod upward to the amatl
rod diameter to give the required
richer mixture for power. AS
soon as the demand is passed
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STEP-UP PISTON AND SPRING

ROD

VENTS TO
W, STEP-UP ——

HIGH-SPEED AIR
BLEED TUBES

NCZZLES

PISTONS

Figure 3-77—Power Circuit

manifold vacuum again moves the
piston and rod down.

f. Operation of
Accelerating System

The accelerating pump circuit,
located in the primary side, pro-
vides a measured amount of fuel
necessary to insure smooth en-
gine operation on acceleration at
lower car speeds.

When the throttle is closed, the
pump plunger moves upward in
its cylinder and fuel is drawn into
the pump cylinder through the in-
take check. The discharge check
is seated at this time to prevent
air (rom being drawn into the cyl-
inder. When the throttle is opened,
the pump plunger moves down-
ward forcing fuel out through the
discharge passage, past the dis-
charge check, and out of the pump
jets. When the plunger moves
downward, the intake cheek is
closed, preventing fuel from being
forced back into the bowl. See
Figure 3-78,

At higher car speeds, pump dis-
charge is no longer necessary to

insure smooth acceleratian, When
the throttle valves are opened a
predetermined amount, the pump
plunger bottoms Iin the cylinder
eliminating further pump
discharge.

Be sure the pump plunger cup
is in good condition and the intake
and discharge checks and pump
jet are free of lint, gum or other
foreign matter., The pump intake
check Is a one piece assembly

OISCHARGE
CHECK

PUMP
CYLINDER

INTAKE CHECK
»~ ASSEMBLY

55

Figure 3=-78~Pump Circuit

located in an angular passage at
the base of the pump assembly.
The intake check is serviced only
as a complete assembly,

g. Operation of
Chokea System

The choke circuit, located in the
primary side, provides the cor-
rect mixture necessary for quick
cold engine starting and during
engine warm-up.

When the engine is cold, tension
of the thermostatic coil holds the
choke valve closed. When the en-
gine is started, air velocity
against the offset choke valve
causes the valve to open slightly
against the thermostatic coil ten-
sion, Intake manifold vacuum ap-
plied to the choke piston also
tends to pull the choke valve open,
The choke valve asgumes a posi-
tion, where tension of the thermo-
static coil is balanced, by the pull
of vacuum on the piston, and force
of air velocity on the offset valve.

When the engine starts, slots lo-
cated in the sides of the choke
piston c¢ylinder are uncovered,
allowing intake manifold vacuum
to draw warm air through the
climatic control housing, This air
is heated in a tube running
through the exhaust manifold.
Clean, filtered air is used to op-
erate the choke thermostatic coil.
Air is taken from the air horn of
the carburetor, down a pipe to
the right exhaust manifold. The
flow of warm air heats the ther-
mostatic coil and causes it to
lose some of its tension. The
thermostatic coil loses its ten-
sion gradually, until the choke
valve reaches the full-open
position.

If the engine is accelerated during
the warm-up period, the corxre-
sponding drop in manifold vacuum
allows the thermastatic coil to
momentarily partially close the
choke, providing a richer mixture,
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During the warm-up period, it is
necessary to provide a fast idle
speed 1o prevent engine stalling.
This is accomplished by a fast
idle cam connected to the choke
linkage. The fast idle adjusting
gcrew on the throttle lever con-
tacts the fast idle cam and pre-
vents the throttle valves from
returping to a normal warm en-
gine idle position, while the
choke is in operation. See Fig-
ure 3-79,

If during the starting period the
engine becomes flooded, the choke
valve may be opened manually to
clean out excessive fuel in the
intake manifold. This is accom-
plished by depressing the ac-
celerator pedal to the floor mat,
The unloader projection on the
throttle lever contacts the fast
idle cam which rotates and par-
tially opens the choke valve,

The secondary section does not
have a choke valve. In order to
prevent air entering the carbu-
retor through the secondary side
during the engine warm-up
period, it is necessary to lock
the secondary throtfle valves in
the closed position. This is ac-
complished by engagement of a
lock-out arm with a locking tang
on the secondary valve shaft
lever. See Figure 3-79,

With the choke valve in wide open
position the lock-out arm rests
in a lowered position, clear of the
secondary valve shaft lever. As
the choke valve closes it rotates

s S
\FAST IDLE

SCREW

" CROXE
PISTON

Figure 3-79—Choke Linkage

the fast idle cam trip lever, al-
lowing the lock-out arm to rise,
As soon as the choke valve js
closed a few degrees from wide
open position, the notch in the
lock-out arm lies in the line of
travel of the locking tang on
the secondary valve shaft lever,
thereby preventing the shaft and
valves from turning.

The choke fast idls linkage per-
mits the choke valve to float in
that it can close a few degrees,
if necessary, should the engine
falter while running on fast idle
during the warm-up period. When
the engine starts, manifold vacu-
um applied to the choke piston
pulls the choke valve partially
open. Should the engine falter,
the choke piston will sense the
condition because of the reduc-
tion in vacuum and allow the
tension of the thermostatic coil
to partially close the choke, pro-
viding a slightly richer mixture
to smooth out the engine’s
performance. This feature of al-
lowing the choke valve to clogse
partially while the fast idle screw
is in contact with the cam helps
prevent stalling during the warm-
up period, The chcke valve is
allowed to come open during the
warm-up period If the car is left
running on fast idle while warm-
ing up.

3-23 DISASSEMBLY,
CLEANING, INSPEC-
TION OF CARTER
4-BARREL
CARBURETOR

1. Remove pin spring {rom upper
end of choke rod and disconnect
rod from choke shait lever. Re-
install pin spring on choke rod
for safe keeping.

2, Remove retainer and spring
from upper end of pump rod and
discomnect rod from pump arm.
Reinstall spring and retainer on
pump rod.

3. Remove screws holding two
step-up piston caver plates to

air horn. Remove cover plates
and remove each step-up piston,
rod, and rod retainer spring as
an assembly. Then remove two
step-up piston springs. See Fig-
ure 3-80.

4 Remove screw from end of
choke shaft and remove outer
lever and washer. Then remove
inner lever and fast idle rod from
carburetor as an assembly. Re-

move choke valve attaching
screws. Remove choke valve and
ghaft.

5. Remove fuel inlet fitting and
gasket. Remove all air horn
screws and lock washers, noting
location of attached cable clip.
Remove air horn and gasket from
main body, lifting straight up to
avoid damaging floats or pump
plunger.

6. Remove {float lever pins and
floats. Remove float needles,
needle seats, and gaskets. Keep
float system parts separated so

that they may be reinstalled in
original location with a minimum
amount of adjuating.

7. Remove pin spring from pump
link. Remove link and reinstall
pin spring. Remove pump plunger
assembly from air horn. Remove
air horn gasket.

8. Remove lower pump spring
from main body. Remove thermo-
gtatic coil and housing assembly,
gasket, and baffle plate from

o “PLATE

SPRING

- PISTON

STEP-UP
ROD

Figure 3-80—Step-Up Rod and
Related Parts
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choke piston housing. Remove
screw from end of choke piston
housing shaft and remove washer.
Then remove choke piston, lever,
link and pin assembly.

9. Remove piston housing from
main body. Remove small round
gasket from piston housing. Re-
move choke shaft, lever, and rod
assembly from piston housing.

10. Remove idle mixture adjust-
ment serews and springs.

11. Remove thermostatic valve
and gasket. See Figure 3-74.

12. Remove hoth secondary ven-
turi assemblies and gaskets. Re-
move auxiliary valve assembly.
Remove both primary venturi as-
semblies and gaskets. Notice that
each venturi assembly is different
and can be assembled in only ane
location. Notice also that primary
venturi assembly gaskets are dif-
ferent from secondary gaskets.

13. Remove pump jet housing and
gasket. Remove pump discharge
check needle.

14. Remove all four metering
jets. Notice that the primary jets
have larger orifices than the
secondary jets. This is because
step-up rods are used only in
the primary jets.

15. Remove pump intake ball
check assembly.

Unless passages in main body
appear to be clogged with carbon
or gum to such an extent that
penetration of cleaning solution
is doubtful, it is seldom neces-
sary to remove passage plugs.

For normal cleaning and insgpec-
tion, it 1is mnot necessary to
remove primary or secondary
throttle valves and their connect-
ing linkage. However, if throttle
linkage is worn or damaged,
service replacement parts are
available.

3-24 ASSEMBLY AND
INTERNAL ADJUST-
MENT OF CARTER
4-BARREL
CARBURETOR

During assembly of carburetor
use all new gaskets and any ad-
ditional new parts found to be
necessary during inspection.
Caliprated parts must be as
specified for carburetor CODE
number which is stamped in edge
of mounting flange at rear center.

1. Place main body in upright
position on bench or mounting

fixture. Install primary and
secondary metering Jets and
tighten securely. NOTE: The

primary jets are the two having
the larger orifices and are in-
gtalled in the holes nearest the
center of the main body below
step-up rod holes in air horn.

2. Install pump discharge check
needle point down., Install pump
jet housing and gasket. Install
pump intake hall check assembly.

&. Install thermostatic valve
using new gasket. See Fig-
ure 3-74.

4, Install auxiliary valve assem-
bly with screw heads dowr. Then
install secondary and primary

venfuri assemblies, using new
gaskets. NOTE: X a3 primary

venturi assembly does not {it in
place flush with top of main body,
it belongs on other side.

5. Install idle mixture adjustment
screws. Seat lightly and back out
1-1/2 turns, which will provide
an average initial adjustment.

6. Install choke piston housing
shaft, lever and rod assembly in
piston housing with lever and rod
pointing away from heat pipe
connector., Install small round
rubber gasket in housing recess,
then install piston housing on
main body using three self tapping
screws. Install choke piston, pin,
link and lever assembly in piston
housing. Install piston lever on

flats of ghaft in such a way that
inner and outer levers are point-
ing in same general direction.
Then install screw.

7, Place pump plunger assembly
in position in air horn and install
pump link. Install pin spring in
upper end of link. Invert air horn
and install new air horn gasket.

8. Install float needle seats and
gaskets. Install float needles,
floats, and lever pins, making
gure they are installed in original
locations.

9, Align Float - Sight down side
of float to determine if side is
parallel with outer edge of air
horn. K adjustment i8 neces-
8ary, bend float lever by applying
pregssure to end of float with

fingers while supporting float
lever with thumb. See Fig-
ure 3-81.

Remove any excess clearance be-
tween arms of float lever and
lugs on air horn by bending float
lever arms. Arms should also
be parallel to inner surfaces of
lugs. After aligning, each float
must operate freely.

10. Adjust Float Level. With air
horn inverted and air horn gasket
in place, check clearance between
each float (at outer end) and air
horn gasket using 7/32" gauge
or a 7/32" drill. See Figure 3-82.
To adjust, bend float lever. After

THESE SURFACES
MUST BE PARALLEL

MINIMUM CLEARANCE#®
L WITHOUT BINDING

Figure 3-81—Float Alignment
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AIR HORN
GASKET

Figure 3-82—Checking Float Level

any adjustment, recheck float

alignment.

11, Adjust Float Drop. With air
horn held in upright position,
measure vertical distance from
air horn gasket to outer end of
each float using a scale. Bend
float arm tang as required to
obtain 3/4" measurement. See
Figure 3-83.

12, Place iower pump spring in
pump well (opposite choke pis-
ton housing). Install air horn as-
sembly on main body, using care
to avoid distortion of floats. In-
stall air horn screws and tighten
avenly, (Two longer screws go
in middle holes.}) Check auxiliary
valve assembly by opening from
above. Auxiliary valves must be
perfectly free in any position.

13. Install choke shaft in air horn
with attached lever toward choke
piston housing. Install choke
valve with markings up and in-
stall screws loosely. Align choke

valve by working choke shaft
endwise while maintaining an
upward pressure on choke shaft
lever. Tigten and stake choke
valve serews. Check for uniform
clearance and freedome from
sticking, as uimproper fit or bind-
ing may cause hard starting.
Mechanism is free if choke valve
will fall open from its own weight.

14. Install assembled fast idle
rod and choke lever by first en-
gaging fast idle rod in fast idle
¢am. Then place lever over end
of choke shaft so that it points
toward accelerator pump with
choke closed.

15. Install two step-up piston
springs. Install each assembled
retainer spring. Carefully push
down on each step-up piston and
rod until rod enters metering jet.
Use care to avoid bending step-

rods. Then install cover
plates, holding plates down while
tightening screws.

16. Install upper end of pump rod
in pump arm. Install spring and
retainer on rod, making sure that
bronze washer is on opposite side
of pump arm from spring,

17. Install upper end of choke rod
in choke shaft lever, using pin
spring on rod.

3-25 EXTERNAL ADIJUST-
MENT OF CARTER
4-BARREL
CARBURETOR

1. Adjust Choke Piston Position,

(MEASURE HERE
USING 3 4 GAUGE

Figure 3-83—Checking float Drop

Inside choke piston bore on left
gside, about 1/2 inch down, is a
small slot, Insert 1/8 inch bent
end of 026" wire gauge into upper
end of slot; then close choke valve
until piston stops against gauge.
Check opening between upper
edge of choke valve and inner
wall of air horn using .115" Wire
Gauge. See Figure 3-84. If ad-
justment is required, place Tool
J-5197 on lower section of choke
rod and bend ag8 necessary.

W 026 GalGE
IN SLOT

Figure 3-84—Choke Piston Adjustment

2. Install baffle plate in choke
piston housing. Install thermo-
statie coil and housing assembly
with gasket. Rotate clockwise
until index marks align and
choke valve is just closed, then
tighten screws and retainers.

3. Adjust Pump. Push fast idle
cam aside and back out throttle
stop screw until throttle valves
seat in throttle bores. With pump
rod in center hole, measure from
air horn to top of plunger shaft
with scale. Bend pump rod at
lower angle as required to obtain
7/16" measurement using Tool
J-4552. See Figure 3-85, Turn
throttle stop serew in (from fully
closed throttle position) 3/4 turn
which should provide an initfal
idle adjustment.

4. Adjust Fast Idle Cam Position,
With choke wvalve held fully
closed, open throttle slightly to
allow fast idle cam to spring to

JO ADJUST
3END CHOKE
1ROD USING

TOOL J4552

708" GA : ;? § é #‘

Ly

> o e ™
5 \'gv\ HOLD THROTTIE
( fULLY CLO5ED

Figure 3-85—Pump Adjustment
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S8END HERE
AS REQUIRED

3 ol USING TOOL
2 ?'P, »’—*—“——»- 3-5197

&
” ’;E"FAST (DLE CAM
B, v

;"w\lex MUST ANGN
WITH CENTER OF
FAST IDLE SCREW

Figure 3-86—Fust Idle Cam Adjustment

a neutral position. Now index
mark on fast idle cam must align
with center of fast idle screw, If
mark does not align, bend fast
idle rod using Tool J-5197 as
required to make mark align, See
Figure J-86.

NOTE: With choke fully closed
and index mark aligned, lug on
fast idle cam must clear stop on
throttle body.

5. Adjust Unloader. Hold throttle
wide open and check clearance
between upper edge of choke valve
and inner wall of air horn using
the 7/32" gauge or a 7/32'" drill.
Bend unloader tang on throttle
shaft lever as required to obtain

this clearance using pliers. See
Figure 3-87.
6. Adjust Closing Shoe. Hold

choke open and rotate primary
throttle lever through full range.
Check clearance between positive
closing shoes on primary and

a4 .t
A "\\__:,-4— 7:12° GAUGE

ADJUST BEND
— UNLOADER TANG

¥ 4 [
HOLD n!@mz ‘h 4

FULLY OPEN

ADIUST BY BENDIMG
SECONDARY POSITIVE
CLOSING SHOE

“97.

ﬂ )
) PRIMARY POSITIVE

CLOSING SHOE

020 GAUGE

Figure 3-88—Cleosing Shoe Adjustment

secondary throttle levers at
closest position using .020" gauge.
Bend secondary closing shoe as
required to obtain this clearance
using pliers. See Figure 3-88.

7. Adjust Throttle Opening. At
wide open throttle, primary throt-
tle wvalves should be vertical.
Secondary throttle valves should
be a few degrees from vertical.
Upper edge of secondary valves
should just contact auxiliary
valves when both are wide open.
If necessary, bend wide open stop
Iug.

Primary and secondary throttle
valves should reach wide open
throttle at the same time. To
synchronize, bend secondary
operating rod. See Figure 3-89.

The pick-up lever located on the
primary throtile shaft has two
points of contact with the loose
lever on the primary shaft. Cau-
tion should be taken that the pick-
up lever contacts the loose lever

CHOXE CLEAN
v " AR TURE
v

FUEL INLET

(HROT [LE /‘ﬁ N
SIOP SCREW

Figure 3-87—Unloader Adjustment

Figure 3-89—Secondery Throttle
Opening Adjustment

at both points at the same time.
See Figure 3-89, If they do
not make this contact, bend
pick-up lever to obtain proper

engagement,
8. Adjust Secondary Throttle
Lock-Out. Open primary throttle

valves slightly to clear fast idle
cam and manually open and close
choke valve. Lack-out tang on
secondary throttle should freely
engage In notch of lock-out dog
while barely missing edge of
notch. If necessary to adjust,
bend tang on secondary throttle
lever using Tool J-6058-A. See
Figure 3-90.

Install carburetor on car. Make
final idle speed and mixture ad-
justments on car in normal man-
ner. See Paragraph 3-8.

9. Adjust Fast Idle. Make adjust-
ment on car with engine operating
at normal temperature and trans-
mission in drive as follows:

(a) Position fast idle cam so that
fast idle screw is resting on low
step of fast idle cam with edge
of screw aligned with starting
edge of cam.

(b) Adjust fast idle screw 5o that
engine runs 600 RPM.

<RI Y7 ADIUST BEND
r 15 i eI LOCK QT TANG
| UsIMG TOOL LMSQ-A*

“SECONDARY

Y F ‘e * LOCK.OU}
TANG
§ J

Figure 3-90—Secondary Throttle
lock-Out Adjustment
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3-26 DESCRIPTION AND
OPERATION OF
CARTER DUAL
4-BARREL
CARBURETORS

The Carter Model AFE8 4-barrel
carburetors used in the 425 cubic
inch engine dual 4-barrel option
are very similar to single
4-barrel Carter carburetors. To
aid in description, the carbu-
retors will be referred to as
front and rear carburetors. Each
carburetar, of course, has a pri-
mary section (consisting of the
2-barrelled forward half) and a
secondary section (consisting of
the 2-barrelled rearward half).
Although fuel for idling is sup-
plied by the primary section of
both carburetors, fuel for all
other operation except for hard
acceleration or extreme high
speeds is provided by the primary
section of the rear carburetor
only. Only the rear carburetor
is equipped with an automatic
choke and a clean air system for
the choke. The rear carburetor
also provides connections for the
positive crankcase ventilator and
the distributor vacuum advance
unit,

The front carburetor (primary
gection) has fixed idle orifices.
Only the rear carburetor (pri-
mary section) has idle mixture
adjusting needles and an idle

speed adjustment. This speed ad-
justment is of the idle by-pass
type; all throttle valves are
closed fight, so all air flow at
idle is metered by a single brass
air adjustment screw in a by-
pass channel,

Operation of the dual carburetor
system from idle to wide open
is as follows: As the accelerator
pedal is gradually depressed, the
primary of the rear carburetor
starts to open., When it is ap-
proximately half open, the pri-
mary of the front carburetor
starts to open. Next the secon-
dary of the rear carburetor starts
to open, and last, the secondary
of the front carburetor starts to
open, Each of the four sections
opens at such a rate that all
throttle valves reach the wide
open position at the same time.

3-27 SERVICING CARTER
DUAL 4-BARREL
CARBURETORS

The disassembly, cleaning, in-
spection and assembly procedures
are the same as in Section 3-G.
The internal and external carbu-

retor adjustments are also made

in a similar manner, but some of
the dimensions differ from those
for the single 4-barrel Carter.
For dual 4-barrel specifications,
see page 3-2.

3-28 THROTTLE LINKAGE
ADJUSTMENTS—
DUAL 4-BARREL
CARBURETORS

a. Throttle Linknge
Adjustments

1. Move rear carburetor throttle
lever to wide open position, mak-
ing sure that nothing prevents
lever {rom actually contacting
carburetor casting.

2. Unsnap front end of rear throt-
tle rod assembly from throttle
lever. While another man presses
accelerator pedal firmly against
floor mat, hold rear throttle in
wide open position and adjust rear
throttle rod length so that its
socket aligns with the ball on
the throttle lever. Then shorten
rear throftle rod two turns and
snap socket on throttle lever ball.

3. With both carburetors held at
closed throttle, adjust turnbuckle
until it just contacts trunnion of
front carburetor, then back-off
turnbuckle one turn and tighten
lock nut. See Figure 3-91.

4, With both carburetors held at
wide open throttle, adjust bolt
until it just contacts trunnion of
front carburetor. (Bolt is self-

locking.)



ENGINE FUEL AND EXHAUST

3-62 4-BARREL CARTER

|31

Dg-F |ONQ~USI4DWIOJU} [O14u0T) B|NOIY|~]4-F B1NB1Y

'WASSY 10d HSY

FHSIWOHHIMAS NIHAY LIWO

W3ISSY HIA3T

(008P-009P)dV3IH-IW3SSY Q0N

{00Lb) WYIY-WISSY QDY

INN —
R

3 \ i ..\ ST . - ’ A_A.u ' ... .". 3 I
- = AP Ay 4 . > e |
Yo e ’ si708 ozioﬁ?y

Ty DUW3SSY yopngyvd T -

~ .
"0313103245 SFNQISSIWLNYSEL — (7 i
J

AN

L3%Jvyg

/

/ g — ——
B
vV M3A

TWISSY YOL INBNYD
LNONYH 40 1¥Yd HIATT—

L

NOINNM L

ATNINANSN L

LNN
ANOY4-WISSY Q08 —

I

Jol Y

HY3IM 40 LHYd HAAIT—= 7\

YIHSwMm

: | Nid
\ 3L 10UHL N30 30IM ONHOVIY wWOBS
\ UOLINNEUYS AUVWIED FHL SINATSD H0LFNSIVD
/ AHYUNODIS 3IH1 08 1709 ZHL LSNrQy 1ON OQ:NOILMYD
\ "371LA0¥HL N30 3aim
—— ATBW3SSY QDY dV3Y 1V S| HOLIEIYO AYYONOD3S TIINN 1108 1SNray
FI1LL0YHL NIJO JIAM Ly ¥OL3I¥NANYD AVEG Hlm—2
) LN AYE D0 'NOINNNM L FHL HLIM
ONYAVITD 020" 01 ITNIBNENL 1sNray 310U L
Q1190710 LV SHOL3HNaMYD ANVANDO3S OhY AAYWING HEIM —I




ENGINE FUEL AND EXHAUST

4-BARREL CARTER 3-63

b. Transmission Detent
Switch Adjustmant
(Automatic Transmission
Cars)

With rear carburetor held at wide
open throttle, adjust detent (down-
shift) switch plunger so that it is
approximately .050" inch from
bottom.

c. Dash Pot Adjustment
{Automatic Transmission
Cars)

1. Loosen dash pot lock nut.

2. While holding rear carburetor
fully closed, rotate dash pot until
plunger just touches throttle
lever. Make a reference mark on
dash pot, then rotate it 5 turns
toward throttle lever (depressing
plunger).

3. Retighten lock nut,

3~29 IDLE SPEED AND
MIXTURE ADJUST-
MENTS—DUAL
4-BARREL
CARBURETORS

The positive crankcase ventilator
valve should be checked as de-
scribed in paragraph 3-7 before
making idle adjustments, as this
valve noticeably affects the air-
fuel ratio at idle. Adjust idle
gpeed and mixiure as follows:

1. Remove air cleaner, Connect
a tachometer {from distributor
terminal of coil to ground.

2. Start engine and run it at fast
idle until upper radiator tank is
hot and choke valve is wide open.

3. On automatic transmission
cars, place a block in front of a
front wheel and apply parking
brake firmly, then shift trans-
mission into drive.

4. Make sure that all throttle
valves close fully, then set idle
speed at 500 RPM by turning
brass air adjustment screw in
reaxr carburetor,

5 Turn idle mixture needles
alternately to obtain highest ta-
chometer reading.

6. Each time an improved mix-
ture setting increases the idle
speed, the air adjustment screw
must be turned inward to de-
crease the idle speed to 500 RPM,
Since this is strictly an alr ad-
justment, this throws-off the idle
mixture, For this reason, always
adjust idle mixture needles last.

7. Press a finger on the brass
valve of each idle compensator
to see if idle speed drops be-
cause compensator was open. If
spead drops, readjust idle, mak-
ing sure compensator remains
closed.
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5-2 DESCRIPTION AND OPERATION SUPER TURBINE “300"

5-1 AUTOMATIC TRANSMISSION GENERAL SPECIFICATIONS
a. Transmission ldentification Number

A production identification number is stamped on 2 metal tag, located in the lower leit side of the trans-
mission case.

The production code number is located along the bottom of the tag, Since the production jdentification num-
ber furnishes the key to construction and interchangeability of parts in each transmission, the number
should be used when selecting replacement parts as listed in the master parts list. The number shouid
always be furnished on product reports, AFA forms, and all correspondence with the factory concerning
a particular transmission.

b. General Specifications

Oil Capacity . . . . . L i e e e e e e e e e e e e e e e e e e Ve e i e e ... 18 1/2 Pints
01l Capacity indicated between Marks on Gauge Rod . . .. . . .. ... . e v e e e e e e e e v - «» 1 Pint
0Oil Specification . . . . . . . L . L L e e s e e e e Automatic Transmission Fluid Type A, Suffix A
Drain and Refill Mileage Recommendations Drajn Pan and Clean Screen and Pan . . . - - . . . . . . . .. 24,000 Mi.
Planetary Gearing TYDPE - - . v v v v v i v vt v s e e e e e e e e e e e e e e e e e e e e e e Compound
Number of PIlUORE . . . v v v 4 v v 0 v bt e e e e e e e e e e e Ve e s v - +«-.. 3 8Short 3 Long

5-2 AUTOMATIC TRANSMISSION TIGHTENING SPECIFICATIONS

Use a reliable torque wrench to tighten the attaching Lolts or muts of the parts listed below.

NOTE: These specifications are for clean and lubricated threads omly, Dry or dirty threads produce
increased friction which prevents accurate measurement of tightness.

Thread Torque

Par( Locatian Size 4. Ibs.
Bolt Case to cylinder block . . . . . .« . . L v i e e e e e e 3/8 -16 30-40
Screw-tapping Converter cover pan to transmission case . . . . . . . . . . .. .. .. ... 1/4 -20 8-12
Pipe ftitting Water cooler pipes to transmission case . . . . . . . . . . . . .. 1/4 -18 20-30
Nut Nut for low band adjusting SCrew . . . . . . .« o . v v v b o v o e 7/16-20 20-30
Bolt Pump body Lo PUMP COVET .\ « &« v« i v v b v o e e e e e e e e e e 5/16-18 16-24
Bolt Stator control valve hody to transmission case . . . . . .. L0000 5/16-18 8-11
Bolt Valve body assembly to transmission case . .. . . ... 00 0L 5/16-18 8-11
Bolt Solenoid valve to valve body . . . . . . . . . . 0 i e e e e e, /4 -20 8-12
Bolt Vacuum modulator to trangmission CaSe. . . . . ¢ . v vt hh i e s 5/16-18 B-12
Bolt Pump assembly to lranSmission CaSe€ . . . . v v o v . 4 w4 s a e e e 5/16-18 16-24
Bolt Rear bearing retainer to transmission case . . . ., . . . - . . v - .. 3/8 -16 25-45
Bolt-Special Oil Pan to transmission case . . . . . . . . . v 4 ... e e e e e e e e s 5/16-18 10-12
Bolt Speedo sleeve retainer to bearing retainer - . . . .. . ... ... Lo 5/16-18 8-12
Bolt Governor cover to transmiSSion CRBE . - « = « 4 < b < 4 s n e a e e s 5/16-18 8-12
5—-3 DESCRIPTION OF gear set, in combination with the (2) Oil Pump, (3) Planetary Gear
SUPER TURBINE torque converter, provides a high Set and Controls, (4) Reverse
300" AUTOMATIC starting ratio for acceleration Cluteh, (5) Governor, (6) Valve

The torque converter provides

The Super Turbine '300" auto- torque multiplication for per-
matic transmission is a combina- formance and exceptionally The torque converter is connected
tion torque converter, two speed smooth operation. It functions as to the engine flywheel and serves
planetary geared transmission. a fluid coupling at normal road as a hydraulic coupling through
Torque multiplication i8 obtained 1load conditions and at higher which engine torque is trans-
hydraulically through the conver- speeds. Description of transmis- mitted to the input shaft. The
ter, and mechanically through 2  sion is divided into six (6) basic torque converter steps up or mul-
compound planetary gear set. The sections: (1) Torque Converter, tiplies engine torque whenever

1. Torque Converter



DESCRIPTION AND OPERATION 5.3

SUPER TURBINE “‘300"

duing J1apsauon—z-¢ by




SUPER TURBINE *300”

DESCRIPTION AND OPERATION

3-4

HDUS 10iDIG PUB 10JDIS—p-C aInBity

1dVvHS JOILVIS

HDIN1D ONINNNIYIAO

FOLIVIS o,




SUPER TURBINE ''300"

DESCRIPTION AND OPERATION 5-5

748

Figure 5-4—Converter Turbine
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operating conditions demand
greater torque than the engine
alone can supply. The torgue con-
verter consists of three (3) basic
sections: (a) Converier Pump,
(b) Variable Pitch Stator, (c¢) Con-
verter Turbine.

a. Converter Pump

The function of the converter
pump is to convert engine torque
into an energy transmitting flow
of oil to drive the converter tur-
bine into which the oil is pro-
jected, The converter pump
operates as a centrifugal pump,
picking up oil as its center and
discharging the oil at ils rim.
However, the convertier is shaped
to discharge the oil parallel to
its axis in the form of a spinning
hollow cylinder. See Figure 5-2,

b. Variable Pitch Stator

The variable pitch stator is lo-
cated beiween the converter tur-
bine and the converter pump, and
is supported by the stator shaft,
The stator is equipped with a iree
wheel clutch assembly. When the
clutch assembly is held station-
ary, it changes the direction of
oil flow from the turbine to the
proper angle for smooth entrance
into the converter pump. As the
turbine approaches pump speed
the direction of oil flow chanzes
until it no longer opposes pump
rotation. The stator then free
wheels so that it will not interfere
with the flow of oil between the
turbine and converter pump. For
normal operation in Drive range
the stator blades are set at low
angle. For increased accelera-
tion and performance, torque may
be obtained by setiing the stator
blades at high angle. See Figure
5-3.

¢. Converter Turbine

The function of the converter tur-
bine is to absorb energy from the
oil projected into it by the pump

and convert the energy into torque
and transmit that forque to the
input shait. See Figure 5-4.

2. Oil Pump

A positive displacement internal-
external gear type oil pump is
used to supply 0il to fill the con-
verter, for engagement of forward
and reverse clutches for applica-
tion and release of the low band
and to accumulate oil for lubri-
cation and heat transfer. See
Figure 5-9.

3. Planetry Gear Set and
Controls

The planetary gear set consists
of an input sun gear, low sun
gear, short and long pinions, a
reverse ring gear -and a planet
carrier. The iuput sun gear is
splined to the input shaft. The
low sun gear, which is part of
the forward clulch assembly, may
revolve freely until the low band
is applied. The input sun gear is
in mesh with three (8) long pin-
ions and the long pinions are in
mesh with three (3) short pinions,
The short pinions are in mesh
with the low sun gear and reverse
ring gear. The input sun gear and
ghort pinions always rotate in the
same direction. Application of
either the low band or the reverse
clutch determines whether the
output shaft rotates forward or
backward, See Figure 5-6,

a, Forward Clutch

The forward clutch assembly con-
sists of a drum, piston, springs,
piston seals, and a clutch pack.
These parts are retained inside
the drum by the low sun gear and
flange assembly and retainer
ring, When oil pressure is ap-
plied to the piston, the clutch
plates are pressed together con-
necting the clutch drum to the
input shall through the clutch hub,

This engagement of {he clutch
causes the low sun gear to rotate

with the input shaft. See Figure
5-7.
b, Low Band

The low band is a double-wrap
steel band faced with a bonded
lining which surrounds the for-
ward clutch drum., The band is
hydraulically applied by the low
servo piston, and released by
spring pressure, See Figure 5-7,

4, Reverse Clutch

The reverse clutch assembly con-
sists of a piston, inner and outer
seal, cushian spring, coil springs,
clutch pack, and pressure plate,
These parts are retained inside
the case by a retaining snap ring.
When oil pressure is applied to
the piston, the clutch plates are
pressed together holding the re-
verse ring gear stationary. This
engagement of the clutch causes
reverse rotation of the output
shaft. See Figure 5-8.

5. Governor

The governor is located to the
rear of the transmission case on
the left side and is driven off the
output shafl., The purpose of the
governor is to generate a speed
sensitive modulating otil pressure
that increases up to a point with
output shafit or car speed.

6. Valve Body

The valve body assemblies are
bolted to the bottom of the trans-
mission case and are accessible
for service by removing the oil
pan. The main valve body assem-
bly consists of manual control
valve, stator and detent valve,
shift valve, modulator limit valve,
and high speed downshift timing
valve. The stator valve body con-
sists of a stator control valve.
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INPUT SUN GEAR
LONG PINION GEAR

HORT PINION GEAR

OUTPUT SHAFT
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-r_,,J/'/ - r

Figure 5-7—Planetary Gear Set
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Figure 5-9—Crass Section of Transmission
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5-4 MECHANICAL
OPERATION OF
SUPER TURBINE
300’ AUTOMATIC
TRANSMISSION

1. Operation of Components
in Drive Range

With the manual control lever in
Drive range, the transmission is
started automatically in Low
range. The forward clutch is re-
leased and the low band is applied
to the outside diameter of the
forward clutch drum. With the
low band applied, the low sun gear
and flange agsembly are held sta-
tionary. Drive then is from the
converter through the input shaft
to the input sun gear in the plane-
tary gear set. The input sun gear
drives the long planet pinions
which in turn drive the short
planet pinions. The short pinions
are in mesh with the low sun
gear. With the low sun gear held
stationary by the low band appli-
cation, the short pinions will walk
around the low Sun gear. As they
walk around the sun gear, they
carry with them the planet car-
rier and the output shaft to which
they are attached, at a reduction
of 1.76 to 1,

The upshift into Drive range is
dependent upon car speed and
throttle opening., When the shift
occurs, the low band is released
and the forwarad clutch is applied,
Application of the forward clutch
locks the planetary system caus-
ing it to rotate as a unit, With
the cluich applied, the clutch hub
which is splined to the input shaft
is locked to the low sun gear and
flange assembly through the

clutch plates. The low sun gear is
meshed to the short pinions, the
short pinions are meshed with the
long pinions, and the long pinions
are meshed with the input sun
gear; the sun gear is also splined
to the input shaft. Since both the
low sun gear and input sun gear
are now locked to the input shaft,
the entire planetary unit will re-
volve at input shaft speed, See
Figure 5-10,

2. Operation of Components
in Manual or Automatic
Low Range

In Low range, the forward clutch
is released and the low band is
applied to the outside diameter of
the forward clutch drum. With
the low band applied, the low sun
gear and flange assenmbly is held
stationary. Drive then is from the
converter through the input shaft
to the input sun gear in the plane-
tary gear set. The input sun gear
drives the long planet pinions
which are in mesh with the low
sun gear. Since the low sun gear
is held stationary with the low
band applied, the short pinions
walk around the low sun gear,
and as they walk around the sun
gear, they carry with them the
planet carrier and the output shaft
to which they are attached at a
reduction of 1,76 to 1. See Figure
5-11.

3. Operation of Components
in Reverse Range

When the manual control lever is
in Reverse position, the forward
clutch and low band are released,
and the reverse clutch is applied,
holding the ring gear stationary.

Drive is through the input shaift
and input sun gear to the long
pinions and then to the short pin-
ions, The short pinions mesh with
the reverse ring gear which is
held stationary by the reverse
clutch. The short pinions walk
around the inside of the ring gear
in a reverse direction, turning
the output shaft to which they are
aftached at a reduction of 1.76 to
1. See Figure 5-12.

4, Operation of Components
in Neutral

With the shift control lever in
Neutral position, the output shaft
remains stationary. The clutches
and low band are released; there-
fore, there is no reaction member
to provide positive drive, All
gears are f{ree to spin around
their own axis, and no motion is
imparted to the planet carrier,
See Figure 5-13.

5. Operation of Components
in Park

In Park, all reaction members
are released as in Neutral, A
positive gear train lock is pro-
vided when the parking pawl is
engaged with the heavy teeth
spaced around the fromt face of
the planetary carrier, The link-
age is actuated by direct manual
action, but the parking pawl is
activated by spring action. Ii the
pawl is in line with a tooth of the
planet carrier, rather than 2
space between teeth, the linkage
remains in the park position with
the spring holding pressure
against the pawl, Slight rotation
of the planet carrier will immedi-
ately seat the pawl and lock the
output shaft to the case, See
Figure 5-13.
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FORWARD CLUTCH DISENGAGED

FORWARD BAND RELEASED

REVERSE CLUTCH ENGAGED

Figure 5-12—Qperation of Components in Reverse Range
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SECTION 5-B
HYDRAULIC CONTROLS

CONTENTS OF SECTION 5-B

Paragraph Subject Page Poragraph
5-5 0Oi] Pump and Pressure Regulator . . 5
5-6 Hydraulic Controls . . . . . . . . .. 5

5=-5 OIL PUMP AND
PRESSURE
REGULATOR

a. Oil Pump

A positive displacement internal-

external gear type oil pump is
used to supply oil to fill the con-
verter, for engagement of the
forward and reverse clutches for
application and release of the low
band and to accumulate oil for
lubrication and heat transier.

Subject Page

-17 5-7 Transmission Assembly Removal
3-18 and Tnstallation - . . . ., . . . .. 5
5-8 Adjustments on Car . . ., .« . ., . 5

b. Main Pressure Regulator
Valve

The pressure regutator valve lo-
cated in the pump cover is used
as the basic control of hydraulic
pressure within the transmission.
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MAIN PRESSURE
REGULATOR VALVE

SCREEN

3
[
I~
2

REGULATOR VALVE

SCREEN

Figure 5-14—Pressure Regulater Valve
{First Stoge Regulation)

1. First Stage Regulation

When the engine is idling or has
just been started, oil enters the
main pressure regulator valve
assembly between the first and
gecond lands and flows through
interconnecting drilled holes in
the valve to occupy the space
between the third land and the oil
pump cover. Oil under pressure
between the third land and the
pump cover moves the valve
against its spring to uncover the
port which direets oil to the con-
verter and thence to the oil cooler
and lubrication systems of the
transmission, Figure 5-14 shows
the pressure regulator valve in
firast stage regulator position.

2. Second Stage Regulation

As higher engine speeds are at-
tained, the volume of oil leaving
the pump increases until the valve
moves to the position shown in
Figure 5-15 wbich opens a port
to allow main line oil to escape
to suction to repgulate pressure.
Second stage regulation is only
necessary during operation at
high speeds or operation with
cold cil,

3. Boost Valve

A boost valve at the spring end of
the pressure regulator valve
functions to raise line pressure

Figure 5-)5—Pressure Regulator Valve
(Second Stoge Regufation)

when necessary by adding hydrau-
lic pressure to the spring pres-
sure on the main pressure
regulator valve.

4, Modulator Boost

With the manual shift control
valve positioned in drive range,
oil under pressure varied by op-~
erating conditions (load, car
speed, grade, etc.) is directed to
the space between the first land
of the boost valve and the valve
body. Oil under pressure in this
space has the same effect as in-
creaging the spring pressure
against the pressure regulator
valve, that is, it increases main
line oil pressure,

5. Reverse Boost

With the manual shift control
valve positioned in reverse range,
oil under pressure is directed to
the apace between the first and
second lands of the boost valve,
Since the second land is larger
than the first, the boost valve
bears on the spring end of the
pressure regulator valve adding
to the spring pressure of the
valve, thus increasing mainline
oil pressure for operation in
reverse range,

5-6 HYDRAULIC
CONTROLS

The hydraulic control system

_consists of the following main

components:

Manual Shift Control Valve

Stator Control Valve

Shift Valve and Shift Control
Valve

Vacuum Modulator Valve

Governor Valve

Modulator Limit Valve

Detent Valve

Righ Speed Downshift Timing
Valve

Coast Downshift Timing Valve

a. Manual Shift Control
Valve

The manual shift control valve in
the valve body routes oil to the
controlling devices that govern
operation in Drive, Low and
Reverse. In Neutral and Park
ranges, the manuval controi vaive
cuts off oil pressure to the low
servo and forward clutch, See
Figure 5-16. The manual shiff
control valve is connected by me-
chanical linkage to the manual
control lever on the steering
column,

(T ORHHCE

ORIFKE

g
MANUAL SHIFT CONTROL VALVE

Figure 5-16—Manual Shift
Control Valve

b, Stator Control Valve

The stator control valve is a
spring loaded valve located in the
stator controt valve body. The
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function of this valve is to control
high or low angle of the stator
blades. See Figures 5-17-5-18,
The action of the valve is affected
by spring pressure and a solenoid
valve, When the stator control
valve solenoid is energized the
valve plunger is retracted, un-
covering an exhaust port through
which oil may escape from the
spring side of the stator control
valve, Oil thus escaping allows
oil at converter charging pres-
sure to move the valve against its
spring, With the stator valve po-
sitioned against the valve plug no
cil is directed to the front of the
stator blade piston and converter
charging pressure then moves the
piston (connected to the stator
blade cranks) to shift the blades
to high angle. See Figure 5-17.

c. Shift Valve and Shift
Control Valve

The shift valve and shift control
valve are housed together in the
main valve body. They intecpret
oil pressure from the governor

SOLENOID
YALVE

SOLENOID
ENEROIZED

STATOR CONTRQL VALVE

Figure 5-17—Stator 8lades in
High Angle

and vacuum modulator valve to
the shift from automatic low
(manual shift control valve in
drive range) to drive range or
from drive to automatic Ilow
range,

1, Upshift from automatic low
range to drive range

As the car is accelerated {rom a
stop the shift valve and shift reg-
ulator valve are positioned as
shown in Figure 5-20. The shift
valve is held against the end of
its bore by the force of a spring
and the pressure exerted on the
second and third lands of the shift
regulator vaive, With the shift
valve thus positioned no oil under
pressure i3 directed to the high
cluteh piston or spring side of the
low servo piston, thus the low
band is applied and the transmis-
sion is in low range.

When the proper relationship be-
tween car speed and throttle
opening exists, governor oil pres-
sure against the first land of the
shift valve will overcome its
spring pressure and the force of
limited modulator oil pressure
against the shift regulator valve
angd move both valves to the right
a8 shown in Figure 5-21,

With the valves thus positioned,
cil under pressure is directed to
the forward cluich piston and the
gpring side of the low servo
piston.

SOLENOID

&
STATOR CONTROL VALV

SHIFT VALVE
SHIFY CONTROL VALVE

Figure 5-18—Low Angle

Figure 5-20—Automatic Low

|

N 110y
| ORIFICE SHIFT V;lVE
SHIFT CONTROL VALVE
Figure 5-21—Up-Shifted
With ihe shift regulator wvalve

positioned to the right as shown
in Figure 5-21, limited modulator
pressure is bearing only on the
third land of the valve. With
limited modulator oil pressure
bearing only on the third land of
the shift regulator valve, a great-
er throttle opening (providing
greater limited modulator pres-
sure} is necessary to cause a
downshift than was vequired to
allow an upshift at a given car
speed,

2. Downshift from drive to
manual [ow

When limited modulator pressure
against the third land of the shift
regulator valve in combination
with the shift valve spring reaches
a value sufficient to overcome
governor valve pressure against
the first land of the shift valve,
both valves move to the shift
valve end of the bore and the
transmission is downshifted by
exhausting oil under pressure to
the high clutch and spring side of
the low servo piston. See Figure
5-22,

3, Manuzal Low

With the manual shift control
valve positioned in low (L) range
oil under pressure is directed to
the space between the shift valve
and the shift regulator valve, Oil
under pressure in this space adds
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1rial

SH(FT VALVE
& SHIFT CONTROL VALVE

Figure 5-22—Manual Low

to the shift valve spring pressure
and moves the shift valve to the
end of jits bore, With the sghift
valve thus positioned no oil under
pressure is directed to the high
clutch piston or spring side of the
low servo piston, thus the low
band is applied and the transmis-
sion is in low range. See Figure
5-22.

d. Yacuum Modulator and
Valve

The vacuum modulator and valve
assembly is a device to translate
load (engine manifold vacuum),
barometric pressure (altitude) and
speed (governor valve oil pres-
sure) into modulated oi) pressures
to regulate main line oil pressure
at an efficient value,

Main line o0il enters the valve
between the first and second lands
of the valve, flows through the
drilled ports fo the space between
the first land and the valve body.
Here, the oil when it reaches
sufficient pressure moves the
valve against its spring to regu-
late the exit oil (called modulator
oil).

1. Manifold vacuum effect

The modulator valve spring is
housed in a sealed container in
such a way that engine manifold
vacuum may act upon it to reduce

the force of the spring against the
valve and thus affect modulator
oil pressure, Conditions of load
or grade that lower manifold vac-
uum increase modulator oil pres-
sure, while high manifold vacuum
decreases modulator pressure.
See Figure 5-23.

2. Altitude or barometric
pressure elfect

If the ear is operated at high
altitudes where barometric pres-
gure is reduced the aneroid de-
vice in the vacuum modulator
housing expands and acts against
the valve spring to reduce modu-
lator oil pressure in proportion
to the barometric pressure,

At bigh altitudes engine output is
reduced. Comparable reduction in
transmission main line oil pres-
gure is necessary to accomplish
smooth shifts under these
conditions.

3. Governor effect

As car speed increases governor
valve oil pressure increases (up
to the limit of the valve as de-
seribed in subpar, e below),

Oil at governor valve pressure
beariug on the fourth land of the
vacuum modulator valve has the
effect of reducing the spring
pressure against the valve, there-
by reducing modulator oil pres-
sure as governor pressure (car
speed) increases,

FOHIFICE
MANIFOLD
vacuum

VACQUUM MODULATOR & VALVE

Figure 5-~23—Vacuum Modulator
and Valve

4, Modulator boost effect

With the manual shift control
valve positioned in Low (L) range,
0il at main line pressure bears
against the second land of the
modutator valve which separates
the two pieces of the valve and
tends to move the valve to the
bottom of its bore independent of
the valve spring. Thus, modulator
oil under pressucre is dicrected to
the main line pressure regulator
valve to provide an increase in
main line oil pressure in low
range, regardless of engine vac-
wum. [f driving conditions result
in low engine vacuum however,
the valve spring will move the
two sections of the valve back
together, Then both the valve
spring and the pressure of main
line oil against the second land of
the valve will regulate modulator
o1l pressure.

e. Governor Valve

The governor valve is a pressure
regulator valve the output of
which is determined by car speed
acting through the centrifugal
force of a pair of dual weights;
the inner pair of which is spring
loaded. See Figure 5-24,

As the car begins to move the
weight assemblies move outward
to provide a regulating f[orce
against the wvalve through the
springs between the primary and
secondary weights. As car speed
is further increased, regulating
force against the valve is pro-
vided by the secondary weights
moving outward. Atapproximately
35 MPH the primary weights have
reached the limit of their travel
and the force against the valve is
then entirely through the second-
ary weights.

Thus governor valve pressure is
determined at very low speeds by
the primary weights at inler-
mediate speeds by the springs
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Figure 5-24—Governor Valve

between the weights and at higher
speeds by the secondary weights,
In this manner governor pres-
sure is increased rapidly but
smoothly from very low speeds
to approximately 40 MPH; where
it increases at a slower rate.

Regulated oil {rom the governor
valve is channeled to the shift
valve, vacuum modulator valve,
modulator limit valve, and high
speed down shift timing valve.

Governor pressure thus deter-
mines or affects shift points,
main line oit pressure, and down
ghift timing.

f. Modulator Limit Valve

The modulator limit valve is a
pressure regulator valve that
regulates the point at which a
wide open throttle up shift will
oceur,

The valve regulates limited feed
0il (main line pressure) to pro-
vide diminishing o0il pressure
bearing against the second and
third lands of the shift control
valve as car speed is increased.
This decrease in oil pressure is
accomplished by governor valve
pressure bearing on the third land
of the valve and acting to diminish
spring pressure asg car speed
(governor valve pressure) in-

Figure 5-25—Modulator Limit Valve
(First Stage)

MODULATOR LIMIT VALVE

Figure 5-26—Modulator Limit Volve
(Second Stage)

creases.
5-26.

See Figures 5-25 and

The modulator limit valve is in
operation only before the upshift
during, wide open throttle oper-
ation with the manual shift control
valve in Drive position.

g. Detent Valve

The detent valve is a solenoid
operated two position valve that
provides a downshift at wide open
throttle 1if car speed is low
enough,

Electrical contacts on the carbu-
retor linkage energize the detent
solenoid as wide open throttle is
reached. Energization of the
solenoid retracts its plunger and
allows oil from the center of the
valve to flow to exhaust. Main
line oil pressure against the ficst
land and end of the valve moves
the valve against its spring as
shown in Figure 5-27,

Figure 5-27—Solenoid Valve Energized

With the valve in this position,
ports are opened to aliow oil at
main line pressure flow to the
modulator limit valve and limited
modulator oil to flow to the detent
port of the shift control valve,
When the solenocid is de-energized
the spring loaded plunger seals
the port in the valve center. Oi)
at main line pressure then oc-
cupies the center of the valve and
bears against the fifth land of the
valve as well as the first land.
The detent valve spring then
moves the valve to the position
shown in Figure 5-28, shutting off
the modulator, detent and limited
modulator ports,

TR )
=Qlrecten

0
DETENT VALVE OE-ENERGIZED

Figure 5-28—Solencid Valve
De-Energized

h. High Speed Down Shift
Timing Valve

The high speed downshiit timing
valve is a spring loaded valve
located in the main valve body.
Its function is to control the rate
of low servo application at high
road speeds.
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At sufficiently high road speeds
governoxr pressure against the
first land of the valve overcomes
spring pressure to move the valve
to the position shown in Figure
5-29. With the valve in this po-
gsition oil for low servo applica-
tion must pass two orifices as
shown. At lower car speeds, gov-
ernor valve pressure is not suf-
ficient to oavercome the spring
pressure and low servo applica-
ticn is made through passages
containing one orifice as shown
in Figure 5-30.

0’
HIGH SPEED DOWNSHIFT
TIMING VALVE

Figure 5-29—High Speed Downshift
Timing Valve

M ORIFICE

A" A" A AN

HIGH SPEED DOWNSHIFT
TIMING VALVE

Figure 5-30—High Speed Downshift
Timing Valve Regulated

i. Coast Down Shift
Timing Valve

As the car is decelerating with
closed throttle or very Ilight

COAST
DOWNSHIFT

TIMING
VALVE

Figure 5-31—Cooust Downshiff
Timing Volve

throttle (such as when approach-
ing a stop) governor valve pres~
sure diminishes to 2 point where
spring pressure moves the shift
valve to the down shift position,
When this occurs, oil is exhausted
from the band release chamber of
the low servo through the coast
downshift timing valve,

A rush of oil through the valve
moves the ball retainer and ball
against light spring pressure off
its seat, oil may then escape
around the ball retainer and
gpring, This action cushions the
initial engagement of the low band.
See Figure 5-31.

i- Operation of Hydraulic
Controls in Drive Range
(Part Throttle Upshifted)

During operation in Drive range
the manual shift control valve is
positioned as shown in Figure
5-32. During part throttle accel-
eration main line 0il is directed
to the modulator valve and manual
shift control valve. Main line oil
entering the manual shift control
valve is routed into the drive oil
passage and then directed to the
governor valve, shift valve, de-
tent valve, high speed downshift
timing valve and low servo,

Main line ocil being directed to the
modulator valve enters between

the first and second lands, At low
engine vacuum the vacuum modu-~
lator tends to keep the valve
toward the bottom of its bore.
In this position oil is delivered
through a drilled passage in the
valve to the space between the
first land of the valve and the
valve body. Oil under pressure
in this area plus governor pres-
sure on the second land of the
second modulator valve tends to
move the valve against the force
of its spring to regulate modu-
lator o0il pressure leaving the
valve. Modulator oil leaves the
modulator valve and is routed to
the boost valve, detent valve,
modulator limit valve, and to the
area between the second land of
the shift control valve and the
valve body. Modulator pressure
applies a force to the space be-
tween the first land of the boost
valve and the oil pump body caus-
ing it to move to the right in
Figure 5-32. Ag the boost valve
moves to the right it contacts the
pressure regulator wvalve, This
hydraulic force combined with
normal spring force on the pres-
sure regulator valve results in
bigher main line pressure, Also
modulator pressure is8 routed
through the detent valve and mod-
ulator limit valve to apply force
in the space bhetween the third
land of the shift regulator and the
valve body.

When sufficient car speed has
been obtained, the governor valve
will move allowing drive oil to be
directed at regulated pressure to
the space between the Iirst land
of the shift valve and the valve
body and between second and third
lands of the modulator valve, be-
tween the second and third lands
of the modulator limit valve and
in the space between the first
land of the high speed down shift
timing valve and the valve body.
As governor pressure is received
between the second and third
lands of the modulator valve it
will tend to move the valveagainst
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its spring,
pressure.

reducing modulator

When governor pressure reaches
2 high enough value the shift valve
will move to the right allowing
drive oil to apply the forward
clutch and release the low band.

k. Operation of Hydraulic
Controls in Drive Range
{Full Throttle to Detent
Switch Pitch Only)

During operation in Drive range
at full throttle to detent switch
pitch only, the stator control
solenoid is energized. See Figure
5-33.

Main line oil passes through the
pressure regulator valve to the
converter and stator control
valve. Energization of the stator
control solencid allows cil from
the center of the valve to Ilow to
exhaust, Converter oil pressure
against the valve body and the
Iirst land of the valve moves the
valve against its spring until it
bottoms in its bore. When the
valve veaches the boitom of its
bore it will exhaust the stator,
switching the blades to high angle.

Main line oil entering the manual
shift control valve is routed into
the drive oil passage and then
directed to the governor valve,
ghift valve, detent valve, high
speed down shift timing valve and
low servo. Main line oil directed
to the modulator valve enters be-
tween the first and second lands,
At low engine vacuum, the vacuum
modulator tends to keep the valve
toward the bottom of its bore. In
this position, oil is delivered
through a drilled passage in the
valve to the space between the
first land of the valve and the
valve body. Oil pressure in this
area plus governor pressure on
the second land of the second
modulator valve will tend to move
the valve against the force of its
spring to regulate modulator oil
pressure leaving the valve. At the

same time, line oil pressure
enters the area between the first
and second lands of the modula-
tor valve and into the modulator
pressure line, Modulator oil
leavea the modulator valve and
is routed to the boost valve, de-
tent valve, modulator limit valve,
and to the area between the sec-
ond land of the shift control valve
and the wvalve body. Modulator
pressure applies a force fo the
space between the first land of the
boost valve and the cil pump body
causing it to move to the right
in Figure 5-33. As the boost
valve moves to the right it con-
tacts the pressure regulator
valve, This hydraulic (orce com-
bined with normal spring force on
the pressure regulator valve re-
sults in a higher main line pres-
sure, Also limited modulator
pressure is routed through the
detent valve and to the modulator
limit valve, Limited modulator
from the modulator limit valve s
routed ¢o the rear face of the
shift control valve.

When sufficient speed is obtained,
the governor valve will move,
aliowing drive oil to be directed
at reduced pressure to left end of
the shift valve and between the
second and third lands of the
modulator valve, between the
second and third lands of the
mmodulator 1limit valve and at the
left end of the high speed down
ghift timing valve. As governor
pressure is received between the
second and third lands of the
modulator wvalve it will tend to
move the valve to the right, re-
ducing modulator pressure. When
governor pressure reaches a high
enough value, the shift valve will
move to the right allowing drive
oil to apply the forward clutch.

|, Operation of Hydraulic
Controls in Drive Range
{Ful) Throttle Detent and
Switch Pitch)

During operation in Drive range
at full throttie detent and switeh

piteh, both the stator control valve
and detent valve solenoids are
energized, The manual shift con-
trol valve is positioned as shown
in Figure 5-34.

Main line oil passes through the
pressure regulator valve to the
converter and stator and detent
valve, When the stator control
valve solenoid is energized it al-
lows oil from the center of the
valve to flow to exhaust, Con-
verter oil applying force to the
area between the valve body and
the first land of the valve moves
the valve against its spring pres-
sure to the bottom of its bore,

When the valve reaches the bot-
fom of its bore it will exhaust the
stator, switching the pitch to high
angle. Converter pressure oil
applies force to the area between
the valve body and the first land
of the valve keeping it at the bot-
tom of its hore as long as the
solenoid is energized.

Energization of the detent sole-
noid allows oil from the center of
the valve to flow to exhaust, Drive
oil applying force to the area be-
tween the valve body and the first
land of the valve moves the valve
against its spring pressure to the
bottom of its bore,

During a [ull-throttle acceler-
ation main line o0il is directed to
the modulator valve and manual
shift control valve. Main line oil
entering the manual shift control
valve is routed into the drive ocil
passage and then directed to the
governor valve, shift valve, de-
tent valve, high speed down shift
timing valve, and modulator limit
valve, and low servo,

Main line oil directed to the mod-
ulator valve enters between the
first and second lands, At low
engine vacuum the vacuum modu-
lator tends to keep the valve to-
ward the bottom of its bore. In
this position o0il is delivered
through a drilled passage in the
valve to the space between the
firgt land of the valve and the
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valve body. Oil pressure in this
area plus governor pressure on
the second land of the second
modulator valve tend to move the
valve against the force of its
gpring to regulate o0il pressure
leaving the valve,

Modulator pressure applies force
to the left end of the boost valve
causing it to move to the right,
As the boost valve moves to the

right it contacts the pressure
regulator valve, This hydraulic
force combined with normal

spring force on the pressure reg-
ulator valve results in a higher
main line pressure, With the de-
ten{ wvalve solenoid energized,
drive oil pressure will enter inio
the limited feed line, When limited
feed pressure reaches a high
enough value and exerts enough
force to overcome spring pres-
sure on the modulator limit valve,
the valve will regulate governing
the limited modulator and detent
pressure behind the shift regula-
tor valve,

As higher governor pressure is
reached it acts on in the area be-
tween the valve body and the first
land of the high speed down shift
timing valve until governor pres-
Sure overcomes Spring pressure
and moves the valve to the right,
This movement blocks the non-
restricted line, routing the servo
apply oil through the restricted
orifice. On a down shift this re-
striction of flow causes the band
apply to be delayed slightly and is
thus timed to the forward clutch
release for a smooth down shift,

m. Operation of Hydraulic
Controls in Low Range
(Closed Throttle Coast)

During operation in Low range,
the manual ghift control valve is
positioned as shown in Figure
5-35. During a closed throttle
coast in Jow range, main line 0il
is directed to the modulator valve
and manual shift control valve.
Main line oil entering the manual

shilt control valve is routed into
drive oil passage and modulator
boost passage. Oil routed in the
drive oil passage is directed to
the governor valve, shift valve,
stator and detent valve, highspeed
down shift timing valve and low
servo. Oil routed in the modula-
tor boost passage is directed to
the shift valve and vacuum modu-
lator valve.

Modulator boost oil enters the
shift valve hetween the shift valve
and the shift control valve, mov-
ing the shift valve to the teft and
holding it in the bottom of its
bore thus exhausting the forward
clutch, Drive oil directed from
the manual shift controt valve will
apply the low servo.

n. Operation of Hydraulic
Controls in Reverse
Range (Light Throttle)

During operation in Reverse
range the manual shift control
valve is positioned as shown in
Figure 5-36. During light throttle
in reverse, main line oil is di-
rected to the manual shift control
valve. Main line oil entering the
manual shift control valve is di-
rected to the reverse clutch and
between the 1st and 2nd land of
the boost valve, Main line pres-
sure applies a Iorce to the 2nd
land of the boost valve causing
it to move to the right. Asg the
boost valve moves to the right
it contacts the pressure regulator
valve. This hydraulic force com-
bined with normal spring force
on the pressure regulator valve
resulls in a higher main line
pressure needed for reverse op-
eration. When the manual shift
control valve is in reverse the
forward clutch and low servo are
exhausted.

o. Operation of Hydraulic
Controls in Neutral
Range(Closed Throttle)

During operation in Neutral
range, the marual shift control

valve Is positioned as shown in
Figure 5-37. In neutral operation
main line oil entering the manual
shift control valve is routed to
the vacuum modulator only, In
neutral operation the stator con-
trol solenold is energized switch-
ing the pitch to high angle.

NOTE: At any closed throttle
condition a switch on the carbu-
retor will energize the stator
control solenoid switching the
pitch to high angle. By switching
the pitch to high angle it will
allow higher engine RPM in re-
lation to turbine speed. With the
solenoid energized the valve will
bottom in its bore allowing the
stator to exhaust switching the
pitch to high ansle,

5-7 TRANSMISSION
ASSEMBLY —-REMOVAL
AND INSTALLATION

a. Remaval

1. Raise car and provide sup-
port for front and rear of car,

2. Disconnect front exhaust pipe
bolts at the exhaust manifold and
at the connection of the inter-
mediate exhaust pipe location
(single exhaust only), On dual
exhaust the exhaust pipes need not
be removed,

3. Remove pinion flange '‘U”
bolts and slide propeller shaft
toward transmission as far as
possible to separate universal
joint from pjnion flange. Remove
propeller shaft from car.

4. Place suitable jack under
transmission and fastentransmis-
gion securely to jack,

5, Remove vacuum line tovacuum

modulator hose from vacuum
modulator,

6. Loosen cooler line nuts and
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separate cooler lines from
transmission.

7. Remove transmission mount-
ing pad to cross member bolts,

8. Remove transmission ¢ross
member support to frame rail
bolis. Remove eross member,

9. Disconnect speedometer cable,

10. Loosen shift linkage adjusting
swivel c¢lamp nut, Remove cotter
key, spring, and washer attaching
equalizer to outer range selector
lever, Remove equalizer,

1). Disconrnect transmission fill-
er pipe at engine. Remove filler
pipe {from transmission.

12, Support engine at oil pan,

13. Remove t{ransmission fly-
wheel cover pan to ease tapping
screws, Remove flywheel cover
pan.

14, Mark flywheel and converter
pump for reassembly in same
position, and remove three con-
verter pump to flywheel bolts.

15. Remove transmission case to
engine block bolts,

CAUTION: Install Tool J-21366
to retain converter,

16, Move transmission rearward
to provide clearance between con-
verter pump and crankshaft.
Lower transmission and move to
bench.

b. Installation

1. Assemble transmission to
suitable transmission jack and
raise transmission into position,
Rotate converter to permit cou-
pling of flywheel and converter
with original relationship.

2. Insiall transmission case to
eéngine block bolts. Torque to
30-40 ft. 1bs. Do not overtighten.

3. Install f{lywheel to converter
pump bolts., Torque to 30-40
ft. lbs.

4. Install transmission cross
member support. Install mounting
pad to cross member.

5. Remove transmission jack and
engine support,

6. Install transmission flywheel
cover pan with tapping screws.

7. Install transmission filler pipe
using a new “O’’ ring,

8. Reconnect speedometer cable,

9. Install propeller shaft. Con-
nect propeller shaft to pinion
flange.

10. Reinstall front exhaust
Crossover pipe.

11. Install oil cooler lines to
transmission.

12. Install vacuum line to vacu-
um modulator.

13. Fill transmission with oil as
follows;

a, Add 4 pints of oil.

b, Start engine in neutral, DO
NOT RACE ENGINE. Move
manual control lever through each
range.

¢. Check oil level, adjust oil
level to full mark on dipstick,
only when oil is hot.
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SECTION 5-C
TRANSMISSION REMOVAL AND INSTALLATION
DISASSEMBLY AND ASSEMBLY
CONTENTS OF SECTION 5-C
Paragraph Subjeci Page Paragraph Subjert Page
5-9 Disassembly of Transmission to 5-20 Speedo Driven Gear Disassembly,
Remove Major Parts and Units . . 5-34 and Reassembly ... ... .... 53-51
5-10 Removal of Oi} Pan, Oil Strainer 5~21 Disassembly, Inspection and
and Vaive Body, Low Servo Reassembly oi Governor., . . . . . 5-52
Cover and Piston Agsembly . . . . 5-34 5~22 Planet Carvier Disassembly,
5-11 Removal of Qi) Pump, Forward Inspection and Reassembly. . . . . 5-53
Clatch, and Tow Band . . . . . . . 5-37 5~23 Assembly of Transmission from
5-12 Removal of Speedometer Driven Major Units (Parts and Units). . -57
Gear, Rear Bearing Relainer, 5~24 Installation of Low Servo Assembly,
Retainer Oi} Scal, Retainer Low Band and Forward Clutch . . 5-60
Bushing and Speedometer Drive 5~25 lostallation of 0Ol Pump Guide
GeAr = v . v i e n s e e s . 5-38 Pin, Gasket and Oil Pump
~13  Remova) of Governor and Vacuum Assembly . . .. .. ... e s 5.62
Modwlator . v v v v v 4 a6 a6 e 6-39 5-26 Low Band Adpsiment .. ... ... 5-62
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5-9 DISASSEMBLY OF
TRANSMISSION
TO REMOVE
MAJOR PARTS
AND UNITS

1. Preliminary Instructions

a, Before starting disassembly of
the transmission it should be
thoroughly cleaned externally to
avoid getting dirt inside,

b. Place transmission on a
CLEAN work beanch and use
CLEAN tools during disassembly.
Provide CLEAN storage space for
parts and units removed from
transmission. An excellent work-
ing arrangement is provided by
assembling the f{ransmission to
Holding Fixture J-8762. See Fig-
ure 5-100,

c. The transmission contains
parts which are ground and highly
polished, therefore, parts should
be kept separated to avoid nicking
and burring surfaces.

d. When disassembling transmis-
slon carefully inspect all gaskets
at times of removal, The imprint
of parts on both sides of an old
gasket will show whether a good
seal was obtained, A poor tmprint
indicates a possible source of 0il
leakage due to gasket condition,
looseness of bolts, or uneven sur-
faces of parts.

e. None of the parts require forc-
ing when disassembling or as-
sembling transmission. Use
a rawhide or plastic mallet to
separate tight fitting cases - do
not use 4 hard hammer.

5-10 REMOVAL OF OIL
PAN, OIL STRAINER
AND PIPE, VALVE
BODY, LOW SERVO
COVER AND
PISTON ASSEMBLY

da. Removal of Oil Pan

NOTE: Transmission need not
be removed from car to perform
the following operations in Steps

3 through 12. Bubparagraph d.
Steps 1 through 5.

Figure 5-100

1. I transmission has been re-
moved from car, assemble trans-
mission in Fixture J-8763, See
Figure 5-100.

r CONVERTER

o 4

Figure 5-101

2. With transmission in hori-
zontal position pull converter
from case. See Figure 5-101,

Oll PAN
ATTACHING
BOLTS

Figure 5-102
3, Remove fourteen (14) oil pan
attaching bolts using a 1/2"
socket.

See Figure 5-102.

Figure 5-103
4. Remove oil pan and gasket
from transmlssion, See Fig-
ure 5-103,

b. Removal of Oil Strainer
and Pipe

1. Remove bolt retaining oil
strainer to valve body using a
1/2" socket. See Figure 5-104.

Figure 5-104
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OIL STRAINER - -,
PIPE P

OIL STRAINER
« e
/

Figure 5-105

2. With a twisting motion remove
oil strainer from oil strainer
pipe. See Figure 5-105,

Figure 5-106

3. Lift oil strainer pipe from
transmission case. See Fig-
ure 5-1086,

OIL STRAINER
PIPE TO CASE
OtL SEAL

&

»

» b X

Figure 5-107

4, Exarine oil strainer ito case
oil seal, If nicked, torn or worn,
remove seal. See Figure 5-107.

OlL STRAINER
GROMMET — —

Figure 5-108

5, Examine oil strainer to oil
strainer pipe grommet. If nicked,
torn or worn, remove grommet,
See Figure 5-108.

¢. Removal of Valve Body

SOLENOID
CONNECTOR

SOLENOID
SWITCH

Figure 5-110

1. Disconnect solenoid connector

from solencid switch. See Fig-
ure 5-110,

CONNECTOR

F-*"ﬁ 7 SOLENOID

Figure 5-111

2. Remove solenoid switch from
case. Inspect switch ““O*’ ring.
If nicked, torn or worn replace.
See Figure 5-111,

STATOR
CONTROL
SOLENOID

Figure 5-112

3. With a grease pencil mark
stator control solenoid with an
“S*.  This ‘8" will identify
stator conirol solenoid for re-
assembly. See Figure 5-112.

BTATOR CONTROL
VALVE BODY

SIATOR
 CONTRO
SQLENOIO

Figure 5-113

4. Remove two (2) solencid to
stator control valve body retain-
ing bolts with 7/16" wrench.
Remove stator control solenoid
gasket, See Figure 5-113.

Figure 5-114



5-36 SERVICE PROCEDURES

SUPER TURBINE ''300"

5. Remove spring detent assem-
bly bolt with a 1/2" socket, Re-
move spring detent assembly
from valve body. See Fig-
ure 5-114.

STATOR CONTROL

VALVE BODY 1/2" SOCKET

Figure 5-115

6. Remove seven (7) bolts retain-
ing stator control valve body to
transmission case using a 1/2"
socket. Remove stator control
valve body. See Figure 5-115.

L o

\\ ¢ STATOR

CONTROL VALVE
. 5.~ BODY PLATE

Figere 5-116

7. Remove stator control valve
body plate. See Figure 7-116.

s T
. VAlve sopy g v ER
Figure 5-117

8. Remove eleven (11) valve body
to case bolts only using a 1/2"
socket, Do not remove valve
body. See Figure 5-117,

PARK LOCK AND
RANGE SELECTOR
INNER LEVER A

Figure 5-118

9. Remove manual control valve
link by rotating valve body in a
counterclockwise direction to re-
move link from Park lock and
range selector inner valve. See
Figure 5-118.

MANUAL CONTROL
3 VALVE LINK |

MANUAL
ONTROL VALVE

Figure 5-119

10, Remove manual control valve
and link {rom valve body assem-
bly. Remove valve body, See Fig-
ure 5-119.

N;‘_ o
VALVE BODY 3
PLAI’E
v = _.} , 3
~77 Z.N76 IDENTIFICATION
. < NoTCH
! ; oTeH - ¢
!Jl‘ ’:I w - s PR
‘ o <4 v
AN - i
N » . } {‘;L/\’ \
Figure 5-120

11, Remove valve body plate, See
Figure 5-120,

+ VALVE BODY PLAT
10 C:iSE GASKET

Figure 5-121

12. Remove valve body plate to
case gasket, See Figure 5-121.

d. Removal of Low Servo
Cover and Piston
Assembly

11/18" WRENCH

Figure 5-122

1. Release tension on low band
adjusting screw retaining nut,
Release tension on low band by
turning adjusting screw in a
counterclockwise direction, Use a
7/32" Allen Wrench. See Figure
5-122.

SCREWORIVER = g ‘

Figure 5-123
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2. Remove low servo cover snap
ring, Use tool J-21495-1 to com-
press Servo cover SO snap
ring can be removed. See Fig-
ure 5-123.

LOW SERVE ;- ’
COVER 7

Figure 5-124

3. Remove tool J-21495-1 from
case. Remove low servo cover,
NOTE: If necessary aid removal
with screwdriver. S i
ure 5-124.

5. Remove 1low servo piston
assembly {rom case. See Fip-
ure 5-126.

5=-11 REMOVAL OF OIlL
PUMP, FORWARD
CLUTCH, AND
LOW BAND

a. Removal ot Oil Pump

1, With transmission in vertical
position, remave eight (8) pump
attaching bolts with <O’ ring

Pow ssnvo COVER
QIL SEA

N
LOW SERVOw
COVER -

Figure 5-125

4. Inspect low servo cover seal,
If nicked, torn or worn discard,
See Figure 5-125.

4 LOW SERVO
ASSEMBLY.

Figure 5-126

Figure 5-127
seals, then install Slide Hammers
J-7004 into threaded holes in
pump. Using slide hammers,

Remove
See

loosen pump from case.
pump and gasket from case.
Figure 5-127,

b. Removal of Forward
Clutch

Figure 5-128

1. Remove input shaft from
forward clutch drum. See Fig-
ure 5-128.

OlIL RINGS (3)

Figure 5-129

2. Examine input shaft oil rings.
If nicked or worn, remove rings.
See Figure 5-129.

)
i FORWARD
CLUTCH
/ASSEMBLY

Figure 5-130

3. Remove forward clutch agsem-
bly by pulling straight out of case.
Make certain low band has been
released before attempting to re-
move forward cluich. See Fig-
5-130.

¢. Remaval of Low Band

ADJUSYING SCREW]
CSTRUT T

LOW BAND
APPLY STRUT

Figure 5-131
1. Remove low band and struts
from inside the case, See Fig-

ure 5-131.
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ADJUSTING
SCREW ___

T

SPEEDOMETER
DRIVEN GEAR{

Figure 5-132

2. Remove low band adjusting
screw, See Figure 5-132.

5-12 REMOVE SPEED-
OMETER DRIVEN
GEAR, REAR
BEARING RETAINER,
RETAINER OIL SEAL,
RETAINER BUSHING,
AND SPEEDOMETER
DRIVE GEAR

a. Removal of Speedometer
Driven Gear

NOTE: Transmission need not

be removed from the car to per-
form the following operations,

paragraph 5-12 and 5-13.

BEL

SPEEDOMETER DRIVEN -
GEAR SLEEVE RETAINER

Figure 5-133

1. With transmissgion in hori-
zontal position, remove speed-
ometer driven gear sleeve
refainer with a 1/2" wrench, See
Figure 5-133.

Figure 5-134

2. Remove
gear sleeve,

speedometer driven
See Figure 5-134,

b. Removal of Rear
Bearing Retaliner

REAR BEARING

/ RETAINER

,\f‘
e
>

1 2" SOCKES

Figure 5-135

1. Remove four (4) rear bearing
retaining bolts with a 9/18"

socket. Remove rear bearing
retainer from case. See Fig-
ure 5-135.

REAR BEARING i i
RETAINER OIL -
SEAL - '

£ )

Figure 5-136

2. Remove rear bearing retainer
oll seal. See Figure 5-136.

c. Removal of Rear Bearing
Retainer Oil Seal

i BUTPUT SHAFT
%' 70 REAR BEARING

i " RETAINER
: ? I SEAL

Figure 5-137

1. Inspect and if necessary re-
move output shaft to rear bear-
ing retainer oil seal. See
Figure 5-137.

d. Removul of Rear Bearing
Retainer Bushing

NOTCH IN REAR
BEARING RETAINER

REAR BEARING
RETAINER
BUSHING

-

Nt

e
&,
Y !‘{
3t

Figure 5-138

1. Inspect and if necessary re-
place rear bearing retainer bush-
ing. Place screwdriver in notch
in rear bearing retainer, then
tap screwdriver with hammer
to collapse bushing. See Fig-
ure 5-138.

e. Removal of Speedometer
Driving Gear

1. Place transmission in Park
range, then remove speedometer
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J-21427

/ SPEEDOMETER

DRIVING GEAR

Figure 5-140

driving gear with J-9578.
Figure 5-140.

See

5-13 REMOVAL OF
GOVERNOR AND
VACUUM
MODULATOR

a. Removal of Governor

GOVERNOR

Figure 5-141

1, Remove three (3) attaching
bolts retaining governor cover to
case using a 1/2" socket. Re-
move cover and gasket, See Fig-
ure 5-141,

Figure 5-142

2. With a twisting motion slide
governor assembly out of Its bore
in case, See Figure 5-142,

b. Removal of the YVacuum
Modulator Assembly

. VACUUM
MODULATOR

Figure 5-143

1, Remove vacuum modulator re-
tainer bolt and retainer using a
1/2" socket. Remove vacuum
modulator and valve assembly.
See Figure 5-143,

CASE TO VACUUM
MOOULATOR OIL SEAL

e

VACUUM
MCODULATOR o

Figure 5-144

2. Inspect and if necessary re-
move vacuum modulator to case
oil seal. See Figure 5-144.

5-14 REMOVAL OF
PLANETARY GEAR
SET, REVERSE
CLUTCH AND
PARKING LOCK
MECHANISM

a. Removal of Planetary
Geor Set

1. Remove planet carrier assem-
bly from case, using care not to

Figure 5~145

damage case bushing., See Figure
5-145,

" QEVERSE
RING GEAR _

R

Figure 5-146

2. Remove
from case.

reverse ring gear
See Figure b5-1486.

THRUST BEARING
ACES

NEIDLE BEARING

Figure 5-147

3. Remove needle bearing and two
(2) bearing races from rear of
planet carvier., See Figure 5-147.

b. Removal of Reverse
Clutch

1. Place transmission in vertical
position and remove reverse
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{~ P SCRFWDMVEE

W" e
REVERSE CLUTCH W

| PACK snu\r RING T

Figure 5-148

clutch pack snap ring with screw-
driver, See Figure 5-148,

.é;&msssuns PLATE

-w/ense CLUTCH

Figure 5-150

2, Lift reverse clutch pressure
plate from transmission case,

See Figure 5-150.

Figure 5-151

3. Remove reverse clutch pack
from tranamission case. See Fig-
ure 5-151.

Figure 5-152

4, Remove reverse clutch cushion
spring, See Figure 5-152.

REVERSE
PISTON
SEAT

1-21420-2

SNAP RING

J-2142041

Figure 5-153

5. To remove reverse piston,
center tool J-21420-1 on reverse
piston return seat, Install Flat
Plate J-21420-2 aver threaded
shaft at rear of case. Tighten
wing nut to compress piston re-
turn seat; then remaove snap ring
with Pliers J-5586. See Figure
5-153.

Figure 5-154

6. Remove tool J-21420-2 being
careful that piston return seat
does not catch in snap ring

groove, Lift off piston return seat
and remove seventeen (17) piston
return springs. See Figure 5-154.

ih{xl‘PI.V A(R TO

THIS PASSAGE A

vqﬁ!A

Figure 5-155

7. Place transmission in a hori-
zontal position and remove
reverse clutch piston with com-
pressed air. As air is applied to
the rear surface of the piston, it
will pop out far enough s¢ it can
be removed. Insert air nozzle to
rear of case as shown in figure,
See Figure 5-155.

\REVERSE CLUYCH PISTON
OUTER SEA

Figure 5-156

8. Examine reverse clutch piston
outer seal, If nicked, torn or
worn, remove seal. See Figure
5-156.

9, Examine reverse clutch piston
inner seal, If nicked, torn or
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REVERSE ClUTCH PISYON
“TINMER SEAL

Figure 5-157

worn, remove seal. See Figure

5-157.

c. Removal of Range
Selector Lever and Shaft,
and Parking Lock Actuator

PlRK]NG LOCK
BRACKET

Figure 5-158

1. Remove two (2) parking lock
bracket bolts with 1/2" socket,
Remove parking lock bracket, See
Figure 5-158.

{\ \ \

S
RANGE SELECTO
SHAFT RETAINE

Figure 5-140

2. Remove range selector shaft
retainer, See Figure 5-160.

© OUTER RANGE
= SELECTOR LEVER

| PARKING LOCK_ “~ i
SPRING LI

L _PARKING gf

Tlock PAWI. ¥

. ) '\;J" 2%

PARKING I.OCK\ £ 4
PAWL SHAFT %5 +
. ) ’g
\"“«.. _....-}‘/ i g:
Figure 5-161 Figure 5-164

3, With a 9/16" wrench fully
loosen nut that retains outer
range selector lever to inner park
lock and range selector lever,
See Figure 5-1861,

. OUTER RANGE
(5 SElECTOR LEVER

| INNER PARK
- LOCK AND RANGE
~ SELECTOR ASSEMSBLY

g

o

rigure 5-162

4, Slide outer range selector
lever out of case. Remove nut,
inner park lock and range se-
lector lever. Sec Figure 5-162,

RETAINER RING INNER PARK LOCK
AND RANGE

SELECTOR LEVER

PARK LOCK
ACTUATOR
ASSEMBLT o4

Figure 5-163

5. Remove retaining ring which
holds inner park lock and range
selector to park lock assembly,
See Figure 5-163.

6. Slide parking lock pawl shaft
out of parking lock pawl, Remove
parking lock pawl and spring. See
Figure 5-164.

eNT 4
e £ OUTER SHIFT LEVER

T oIt SEAL

Figure 5-165
7. Examine outer shift lever oil

seal, If nicked, torn or wocrn,
replace seal. See Figure 5-185.

d. Removal of Case Bushing

Figure 5-166

1. Inspect case bushing for nicks,
scoring or excessive wear, If
damaged, replace as follows:
Place screwdriver in notch in
case, then tap screwdriver with
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hammer to collapse bushing. See
Figure 5-166.

5-15 VALVE BODY
DISASSEMBLY
INSPECTION AND
REASSEMBLY

a. Disassembly

NOTE: Transmigsion need not
be removed from the car to per-
form the following operations.

\-J-’21547-|

Paragraph 5-15, 5-16 and 5-17T.

Figure 5167

1, Remove two (2) bolts attaching
stator and detent solenoid valve.
Remove the solencid valve, gas-
ket, spring and stator and detent
valve, See Figure 5-187.

NOTE: Notice cutout notch on

solenoid valve gasket,

SHIFT CONTROL
VALVE SLEEVE

RETAINING PIN

Figure 5-168

2. Depress shift control valve
sleeve and remove retaining pin
by turning valve body over so pin
will fall free. Rermove shift con-
trol valve sleeve, shift control
valve, spring, washer, and shift
valve. See Figure 5-168,

Figure 5-170

3. Depress modulator limit
spring with tool J-21547-1. Turn
valve body over and retaining pin
will fall free, Remove spring and
valve f{rom body. See Figure
6-170.

NOTE: Modulator limit spring is
under moderate pressure. Care
should be exercised in removal.

RETAINING PIN*

Figure 5-17)

4, Depress high speed down shift
timing valve plug and remove pin
by turning valve body over so pin
will fall free. See Figure 5-171,

b. Inspection

1. Thoroughly clean all valves
and valve body in solvent, Inspect
valves and valve body for evi-
dence of wear or damage due to
foreign material. Dry valve body
and valves with clean air blast,

2, Test each valve in its bore.
All valves must move freely of
their own weight.

¢. Reassembly of
Valve Body

b“'{((:\?\};ﬁr‘
AR
AP ST
g
Uari:
. ,#\' .(,,»

A
o

s

Figure 5-172

1. Install high speed downshift
timing valve and 8pring. Depress
spring with J-21547-1 and install
retaining pin. See Figure 5-172.

Figure 5-173

2, Install modulator limit valve,
and spring into bore of valve
body. With aid of tool J-21361
compress spring and install re-
taining pin. See Figure 5-173.

L
YT
NSRS
P {«*
- ; %’\é

' |

=
ﬁ@‘

.

Figure 5-174

3. Install shift valve, washer,
spring, shift control valve and
shift control valve sleeve, De-
press shift control valve sleeve
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with thumb and install retaining
pin. See Figure 5-174.

Figure 5-175

4, Ingtall detent valve and spring.
Install gasket to solenoid with
notch facing bottom of valve body.
Install solenoid to valve body us-
ing two '1/16" bolts. See Figure
5-116.

5-16 STATOR CONTROL
VALVE BODY
DISASSEMBLY AND
REASSEMBLY

a. Disassembly

SPRING

[y * e 3 = ~s j
‘S Crpiy .
@\ STATOR -?
L

e CONTROL VALVE
© T PLUG

\
AN PIN

»

Figure 5-176

1. Compress stator control valve
plug. Turn valve body over and
retaining pin will {all free. Re-
move plug, spring and valve from
body. See Figure 5-178,

b. Reassembly

2. Inatall stator control valve,
spring and plug into bore of valve

s

SPRING p: i
I“"";L
o (o]

< CONTROL VALVE

‘:\pLUG
\\‘—' “PIN
Figure 5-177

pody., Compress plug and install

retaining pin. See Figure 5-177,

5-17 LOW SERVO
DISASSEMBLY AND
REASSEMBLY

a. Disassembly

LOW SERVO
PISTON SEAL

Figure 5-177A

1. Remmove low servo piston seal,
See Figure 5-177-A,

2, Compress low servo piston.
EXTREME CAUTION MUST BE
TAKEN WHEN THE LOW SERVO
IS BEING COMPRESSED. Install
J-9522-2 to hydraulic ram. Install
J-21421-1 on top of servo pistan,
Install a piece of metal 6" x
1-1/2 x 1/2 between J-9522-2 and
J-21421-1, Using hydraulic press
compress piston and remove re-
taining pin.

NOTE: After retaining pin has
been removed release hydraulic
ram very slowly. See Figure
5-118,
RFYAINING
FISTON \\\
Riytriis ‘?« ?1
INNER . | X
RETURM SPHING ™ o 3)
: VSN
i BAY Be j
l?!:lnrl‘ﬁll - = 's‘ \_’\) N APPLY ulwa"’
- woh
Figure 5-179

3. After hydraulic ram has been
released remove piston low servo
apply piston spring inner, outer
return springs, spring retainer,
washer and piston apply rod. See
Figure 5-179.

b, Reassembly

E:

STEEL MATE
ox1 '

1ow SERYO PISTON
RETAINING RING

[Jv8609

Figure 5-178

QETAINING
#IN B
'|"ﬂ~_
’ ¥,
LOW SLAVO . v,
ol YEAL - ,;_\“ )i
INNER o b
PEIURN SPRING Y ;
e
! /
LPRING — - 23 ;
T s \ W APPLY SPRING'
< 20an srainc
Nt WASHIA

Figure 5-180
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1. Assemble the inner and outer
return springs into the piston.
Install spring retainer. See Fig-
ure 5-180. Install this assembly
into the ramn press as shown in
Figure 5-180.

2. Assemble tools on top of piston
in same manner as removing.
Center spring retainer over hole

n’sruxﬁsrkmL
Figure 5-18]

in press Plate J-8680. Compress
springs, Install piston apply rod
and washer through hole in press
plate and install retainer pin,

CAUTION: BEFORE RELEAS-
ING RAM MAKE CERTAIN RE-
TAINER PIN IS DPROPERLY
INSTALLED.

Install low servo piston seal., See
Figure 5-181.

5-18 DISASSEMBLY,
INSPECTION, AND
THE REASSEMBLY
OF THE OIL PUMP

a. Disassembly

1, Remove the two (2) hook type
oil sealing rings from pump hub,
See Figure 5-182,

PUMP COVER 10
CLUTCH DRUM
OIL SEAL RINGS (2)

FORWARD CLUTCH
DRUM YHnUSY WASHER 3 ”
R BT

Figure 5-183
2. Remove pump cover to for-
ward cluteh drum thrust washer.
See Figure 5-183.

OlIL PUMP
TO CASE SEAL

Figure 5-184
3. Remove o0il pump to case seal
and discard. See Figure 5-184,

1/2” SOCKET

OIL FUMP 10
COVER BOLTS (4

gNO oD HLOCW—'_'_"

| ¥

4, Support @il pump on wood
blocks. Remove five (5} pump
cover bolts with a 1/2" socket.
Remave pump cover, See Figure
5-185.

USE PENCIL

Figure 5-186

5, Mark, but do not sear, gear
faces SO gears can be reassem-
bled in same manner, See Figure
5-186,

DRIVE GEAR

Figure 5-187

6. Remove oil pump drive gear.
See Figure 5-181,

DRIVEN

Figure 5-185

Figure 5-188
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7. Remove oil pump driven gear,
See Figure 5-188.

Figure 5-190

8. Remove seat, valve and spring
from cooler by-pass valve and
lube blow off valve. Use tool
J-21361 to remove seat from bore
in pump cover. See Figure 5-180,

Figure 5-191

9. Remove coast downshift timing
valve from the pump cover and
inspeet for damage. Carefully
check to be sure the spring re-
turng the bhall to its seat, See
Figure 5-181,

5NAP RING PLIERS

Figure 5-192

PRESSURE

WASHER

R .
: _“.\‘» RS s

SNAP RING

REGULATOR VALVE

SPRING \ I
\\ S

REVERSE & MODULATOR
BOOST VALVE SLEEVE

REVERSE & MODULATOR
BOOST VALVE SLEEVE

&

REVERSE & MODULATOR
BOOST VALVE

Figure 5-193

10. Compress reverse and mod-
ulator boost valve with thumb and
remove retaining snap ring, See
Fipure 5-192.

CAUTION: Reverse and modula-

tor boost valve sleeve is under

extreme sSpring pressure. Ex-
treme care should be taken after

retaining snap ring has been

removed.

11. After retaining snap ring has
been removed, remove reverse
and modulator boost valve sleeve
and wvalve, sgpring, washer, and
pressure regulator valve. See
Figure 5-163.

12, Examine o0il pump seal. I
nicked, torn or worn remove seal
as follows: Support oil pumyp body
an wood blocks. Remave oil seal

OtL PLMP
OIL SEAL

Figure 5-194

with a screwdriver and discard.
See Figure 5-194,

13. Check oil pump bushing for
nicks, severe scoring or wear,
If bushing replacement is neces-
sary, replace pump body.
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L 1-8592

,‘

[H/ fjl A
J-21424.7 | \

1-214465)

OIL PUMP BODY \,‘ DRIVEN GEAR

Figure 5-196

14, Chack stator shaft bushing for
nicks, severe scoring or wear,
If bushing replacement is neces-
sary proceed as follows: Assem-
ble Bushing Remover J-21424-7
to Extension J-21485-13. Assem-
ble this assembly to Drive Randle
J-8592, Grasp stator shaft with
hand using other hand and assem-
bled tool drive out bushing, See
Figure 5~ 196,

b. Inspaction

1. Wash all parts in =z cleaning
solvent and blow out oil passages
with compressed air,

2, Inspect pump gears for nicks
or damage.

3. Inspect pump body for nicks
or scoring.

4, Check condition of bushing in
oil pump Dbody, if damaged
replace.

5. With parts clean and dry, in-
gtall pump gears, noting mark on
gears for identification of the side
that faces the pump cover, After
gears have been installed, pro-
ceed as follows:

Figure 5-1%7

a. Check clearance between O.D,
of driven gear and pump body.
The clearance allowed is ,0035/
.0065, See Figure 5-197.

L ¥ —DRIVEN GEAR

CRESENT

Figure 5-198

b. Check clearance between o0il
pump driven gear and crescent.
The clearance allowed is ,0005/
.0100. See Figure 5-198.

CRESENT

DRIVE GEAR

Figure 5-200

¢. Install pump on converter hub.
Check clearance between oil pump
drive gear and crescent. The
clearance allowed is .004/.009.
See Figure 5-200.

Figure 5-201

d. Install pump on converter hub.
With dial indicator set check end
c¢learance. The clearance allowed
is .0005/.0015. See Fipure 5-201.

Figure 5-203

1. Install siator shaft bushing as
follows: Support pump assembly
on J-21424-7 before installing
bushing. Install bushing info the
front end of stator shaft. Using
Installer J-21424-7 and Drive
Handle J-8592 tap bushing into
shaft until tool is flush with top
of shaft. See Figure 5-203.
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Figure 5-204

2. Using Installer J-21359 tap in
new oil seal. See Figure 5-204,

TO CASE SEAL

PRESSURE
REGULATOR VALVE

WASHER

SPRlNG \

REVERSE & MODULATOR
BOOST VALVE

REVERSE & MODULATOR
BOOST VALVE SLEEVE

REVERSE & MODULATOR

BOOST VALVE SLEEVE
SNAP RING

Figure 5-206

Figure 5-205

3. Install new oil pump to case
seal. See Figure 5-205.

4. Assemble pressure regulator
valve, washer, spring, reverse
and modulator boast wvalve and
sleeve. See Figure 5-206,

5. Compresg reverse and madu-
lator boost valve with thumb, then
install retaining snap ring. See
Figure 5-207.

6. Install coast downshift timing
valve ‘‘button end’’ up in cover.
See Figure 5-208.

-
COASY DOWNSHIFT
TIMING VALVE

Figure 5~207

Figure 5-208

7. Install spring, valve, and seat
into cooler by-pass valve and lube
blow otfvalve. Using Tool J-21558

press seat into bore of pump body
until tool bottoms ontace of pump.
See Figure 5-210.
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Figure 5-210

NOTE:

5-19 DISASSEMBLY,
INSPECTION, and
REASSEMEBLY OF
FORWARD CLUTCH

a. Disassembly

LOW SUN GEAR & _/
FLANGE ASSEMBLY

Thrust washer and oil

pump sealing ring will be installed
during later operation,

Figure 5-211

8. Iustall pump cover to pump
body. Install five (5) retaining
bolts but do not tighten Place
Tool J-21368 around pump to ob-
tain proper alignment. Tighten
bolts to 16-24 ff, 1bs. torque.
See Figure 5-211.

NOTE: The bolt location at the
pressure regulator takes a longer
bolt.

S FORWARD
%}- » INCLUTEH
0RUM
Figure 5~212
1. Remove low sun gear and

flange assembly retaining anap

ring. See Figure 5-212.

LOW $UN GEAR |

AND FLANGE DRWARD

NS EMBLY ,_’EtéLUTCH DRUM
Figure 5-213
2. Remove low sun gear and
flange assembly. See Fig-
ure 5-213.
CLUTCH HUB REAR

THRUSY WASHER ¢

3. Remove clutch hub rear thrust
washer. See Figure 5-214,

FORWARD CLUTCH
HuB

Figure 5-215

4, Lift forward clutch hub from
clutch pack, See Figure 5-215,

CLUTCH HuB
FRONT THRUST
WASHER

Figure 5-216

5. Remove clutch hub front thrust
washer, See Figure b-216.

FORWARD
CLUTCH DRU

Figure 5-214

Figure 5-217
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6. Remove clutch pack from for-
ward clutch drum. See Fig-
ure 5-2117.

T 1.2590-12
SERING
T REVAINER

SPRING RETAINER
SNAP RING

% J-2590-2

Figure 5-218
7. Using tools J-2590-3.
J-2580-5, and J-2590-12 com-

press spring retainer., Remove
snap ring. Then remove tool
J-2580 and component parts,
being careful that spring re-
tainer does not caich in snap
ring groove, See Figure 5-218.

NOTE: Place a piece of hard

board hetween tool J-2590-3 and
surface of forward clutch hub,

P

SPRINGE, (24)

Figure 5~220

8. Lift off spring retainer and
twenty-four (24) clutch springs.
See Figure 5-220,

PISTON

0

Figure 5-221

9. Lift up on forward clutch pis-

ton with a twisting motion and

remove, See [igure 5-221,

CLUTCH PISTON
T OUTER SEAL
b

Figure 5-222

10. Examine forward clutch pis-
ton outer seal, If nicked, torn
or worn, remove seal. See Fig-
5-222,

CLUTCH PISTON
INNER O1¢ SEAL

Figure 5-223

11, Examine forward clutch pis-

ton inner 8geal. If nicked, torn
or worn, remove seal. See Fig-
ure 5-223.

Figuee 5-224

12, Check forward clutch drum
bushing for nicks, severe scoring
or wear, If bushing replacement
is necessary proceed as follows:
Using tool J-21424-5, press dam-
aged bushing from f(orward clutch
drum. See Figure 5-224,

W

Figure 5-225

13. Check low sun gear and flange
assembly bushing for nicks,
severe scoring, or wear, If bush-
ing replacement is necessary
proceed as foltows: Support low
sun gear assembly on press plate
using Tool J-21424-4 and Drive
Handle J-8092 press ouf bushing.
Sce Figure 5-225.
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b. Inspection

1. Wash all parts in a suilable
cleaning solvent. Use compressed
air to dry.

2. Check steel bzll in the {forward
clutch druni. Be sure it is free
to move in hole and that orifice
Jeading to front of cluteh drum is
open.

3. Check cluteh plates for wear
or scoring.

¢. Reassembly

Figure 5-226

I, Install J-21424-5 in (ront of
forward clutch drum, Using Drive
Handle J-8092 press bushing into
bore until tool J-21424-5 bottams
on hub, See Figure 5-226.

~TE=JPRESS PLATE

Figure 5-227

2. Install tool J-21424-4 into low
sun gear. Using Drive Handle
J-8082 press bushing into low
sun gear until bushing installer
is flush with top ol low sun gear.
See Figure 5-227.

CLUTCH PISTON
[INNER OtL SEAL

kS
.020” WIRE LOOPS

Figure 5-228

3. Lubricale wilh transmission
oil and install new forward clutch
piston immer seal with seal lip
poiting downward. See Fig-
ure 5-228.

NOTE: Run hand around seal
after it is installed to see il sea)
is fully in groove.

CLUTCH PSTON
L_ OUTER SEAL

Figure 5-230

4, Lubricate with transmission
oil and install new forward clutch
piston outer seal in clutch piston.
Seal lip must point down. See
Figure 5-230,

5, Install forward clutch piston
into clutech drum using 2 loop of

Figure 5-23]

smooth wire to start lip of seal
into bore. Piston should turn
freely. See Figure 5-231.

NOTE: A satisfactory tool can
be made by crimping 2 loop of
,020" music wire in a short length
of copper tubing.

SPRING RETAINER . g

CLUTCH
SPRINGS (24}

Figure 5-232
6. Carefully reassemble return
springs, retainer and snap ring.

See Figure 5-232,

__ 3-5584

J-2590-5

\ &\

’ﬁk SPRING
2y RETAINER

\ ‘% SPRING RETAINER
SNAP RING
wy
T T 5903

Figure 5-233
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7. With spring retainer in place
compress spring retainer with
tools J-2590-3, J-2580-12 and
J-2590-5 far enough so the spring
retainer snap ring can be in-
stalled. Make sure retalner
doean’t catch in snap ring groove
when compressing springs. See
Figure 5-233.

NOTE: Place a piece of hard

9. Align notches on steel driven
plates, Install steel driven plates
and lined drive plates alternately,
beginning with a steel driven
plate. See Figure 5-235,

NOTE: Cars equipped with V-6
engines have 4 drive plates and
3 driven plates. Cars equipped
with V-8 engines have 5 drive

board between tool J-2590-3 and

forward clutch drum.

SLUICH HUB
THRUST WASHER J

ALIGN TANGS
IN QLT nue _ I
WITHl GROOVES

IN THRUST
WASHER

Figure 5-234

8. Install cluteh hub front thrust
washer to clutch hub (retain with
grease) aligning tangs in clutch
hub with grooves in thrust
washer. Install cluteh hub., See
Figure 5-234,

\CLUTCH
HU

ALIGN NOTCHES ON
THE STEEL DRlVEN
PLATES

Figure 5-235

plates and 6 driven plates.

LOW SUN GEAR
AND FLANGEW .

ASSEMBLY

CLUTCH HUB
— REAR THRUST
WASHER

Figure 5-236

10. Tnstal]l clutech hub rear thrust
washer with its flange toward low
sun gear and flange assembly.
See Figure 5-236.

b :
LOW SUN GEAR ) \FQRWARD
AND FLANGE -
IASSEMBLY fu”c” DRUM

Figure 5-237

11, Install low sun gear and
flange assembly. See Fig-
ure 5-237,
12, Install low sun gear and

flange assembly retaining ring.

LOW SUN GEAR &
FLANGE ASSEMBLY

%% FORWARD
- CLUTCH

DRUM

Figure 5-238

Posgition snap ring so gap is
centered between 8lota in drum.
See Figure 5-238.

5-20 SPEEDO DRIVEN
GEAR
DISASSEMBLY, AND
REASSEMBLY

NOTE: Transmission need notbe
removed from the car to perform
the following operations. Para-
graph 5-20 and 5-21.

REAR OF SPEEDO
DRIVEN GEAR susve'\

SPEEDO DRIVEN
GEAR SLEEVE \"“ “

« OV sPEEDO \

® ‘\w DRIVEN GEAR
B Ay

W SPEEDO DRIVEN GEAR OIL SEAL
SPEEDO DRIVEN GEAR
SHAFT OfL SEAL

OIL SEAL
RETAINING RING

Figure 5-240

a. Disassembly

1. Remove speedo driven gear.
See Figure 5-240,

2, Examine speedo driven gear
oil seal. If nicked, torn or worn
remove seal. See Figure 5-240,

3. Examine speedo driven gear
shaft oil seal, If nicked, torn or
worn remove seal,
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b. Reassembly

1. Install speedo driven gear
shaft oil seal with lip of seal
pointing toward rear of speedo
gear sleeve. Install oil seal re-
taining ring.

2, Install speedo driven gear oil
seal. See Fipure 5-240,

3. Install speedo driven gear,

5-21 DISASSEMBLY,
INSPECTION AND
REASSEMBLY OF
GOVERNOR

a. Disassembly

V/ \u‘;)/

/ Zj NaE
SIDE CUTTERS

Figure 5-241
1. With side cutters remove
governor weight pins, See Fig-

ure 5-241,

GOVERNOR
WEIGHT PIN—_

Figure 5-242

2. Remove governor weight pins.
See Figure 5-242,

GOVERNOR
THRUST CAP

/é‘ﬁ !““j“'“ e

Figure 5-243

3. Remove governor thrust cap.

See Figure 5-243,

PRIMARY & SECONDARY
GOVERNOR WEIGHT ASSEMBLIES

Figure 5-244

4, Remove both sets of primary
and secondary governor weight
asseniblies, Separate primary
and secondary weights, governor
weight spring will (all free. See
Figure 5-244,

DRIVE GEAR AND

'f,_/_,///‘suasvz ASSEMBLY]
P S

ug_J = X

- 3 )

/)

—

q.

=
GOVERNOR&
’ ’ VALVE i
. ii‘ W -
Figure 5~245

5. Remove governor valve from
drive gear and sleeve assembly,
Sece Figure 5-245.

b. Inspection

1. Clean all parts in a suitable
cleaning solvent,

2. Inspect governor valve for
nicks or burrs.

c. Reassembly

DRIVE GEAR AND

/SLEEVE ASSEMBLY]

¢ - i
/ A-ag Yy Y
’ Q\ ' -
GOVERNOR SN
, VAWE T
4 %ﬁ .
Figure 5-246
1. Install governor valve into

drive gear and sleeve assembly.
See Figure 5-246,

7

4

l

k‘ ‘\%

PRIMARY
GOVERNOR —~— GOVERNOR
WEIGHY SPR!NO WEIGHT

Figure 5-247

2. Install governor weight spring
into primary governor weight, See
Figure 5-247.

T

PRIMARY
gGOVERNOR WEIGHT7 o
s .

X SECONDARY’
GOVERNOR WEIGHT

Figure 5-248
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3. Retaining governor weight
Spring 1n primary governor
weight with (inger insert second-
ary governor weight. Repeat Steps
2 and 3 for other governor weight,
See Figure 5-248.

PRIMARY & SECONDARY
GOVERNOR WEIGHY ASSEMBLIES

Figure 5-250

4. Install primary and secondary
governor weights into drive gear
and sleeve assembly. See Fig-~
ure 5-250.

GOVERNOR
THRUST CAP

/é \\V\i' ] o

Figure 5-251

5. Install governor thrust cap.
See Figcure 5-251,

6. Install governor weight pins,
See Figure 5-252,

iy
GOVERNOR
WEIS N

Figure 5-252

7, Install NEW governor weight
pins. Crimp end of pins in a vise,

See Figure 5-253.

GOVERNOR
WEIGHT

Figure 5-253

5-22 PLANET CARRIER
DISASSEMBLY
INSPECTION, AND
ASSEMBLY

a. Disassembly

J o ..J}
PLANET PINION
SHAFT LOCK
) PLATE SCREW R
2 T & LOCKWASHE
"éz‘g 557" AsSEMBLY
Figure 5-255

1. Remove three (3) planet pinion
shaft lock plate screw and lock
washers. See Figure 5-256.

PLANET P|NI
LOCK PLATE

Figure 5-256

2. Rotate planet pinion lock plate
and remove. See Figure 5-256.

SHORT PLANET ., ¥
PINION .

Figure 5-257

3. Start with the short planet
pinion first. Insert Brass Drift
into front of carrier. See Fig-
ure 5-251.

SHORT PLANET
PINION

kg

B
Y
3

Figure 5-258
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4. Remove pinion shaft and pinion
gear from planet carrier. BSee
Figure 5-528.

NOTE: Remgve the other two (2)
short planet pinion gears in same
manner as described in Steps 4
and 5.

THRUST
WASHERS

@.
\:_

PINION
SHAFT

NEEDLE

BEARINGS/

Figure 5-260

3. Remove needle bearings, and
thrust washers (2) from the short
planet pinion gear. See Figure
5-260.

Figure 5~262

7. Remove input sun gear. See

Figure 5-262.

INPUI SUN GEAR . ).
THRUST WaSHER /™%

Figure 5-263

8. Remove input sun gear thrust
washer. See Figure 5-263.

Figure 5-261

6. Remove low sun gear needle
thrust bearing. See Figure 5-261.

LONG PLANEY
PINION SHAFT

Figure 5-264

9. Insert Brass Drift through long
planet pinion, Remove the long
planet pinion shaft. See Figure
5-264,

3

P o

W
FRONTY BL

Figure 5-245

10. Remove f{ront planet pinion
thrust washer and long planet
pinion gear. See TFigure 5-265.

THRUSY WASHERS

PINION
SHAFT

NEEDLE BEARINGS"

Figure 5-266

11. Remove needle bearings,
spacer and two (2) thrust washers
from the long planet pinion gear.
See Figure 5-2868.

_ REAR PLANET
< _PINIQN THRUSY

Figure 5-267

12. Remove rear planet pinion
thrust washer. See Figure 5-267.

13, Check output ghaft bushing for
nicks, severe scoring or wear, If
bushing replacement is necessary
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1-2619

Figure 5-268

continue a8 follows: Install
Bushing Remover J-9634 into
bushing. Igstall Slide Hammer
J-2619 into J-9534, using slide
hammer remove bushing from
planet carrier. See Figure 5-268.

b. Inspection of
Planet Carrier Parts

1. Wash all parts in a cleaning
solvent Air dry all parts,

2. Check the planet pinion gears
and input sun gear tooth damage.

3. Check the planet pinion thrust
washers and inptt sun gear thrust
washer.

4, Check planet pinion needle
bearings. If bearings show exces-
sive wear, all the needle bearings
must be replaced.

5. Check the planet pinion shafts
closely, if worn replace the worn
shafts,

6. Check the output shaft bushing,
if worn replace.

¢. Reassembly

1. Using tool J-21424-3 and
J-8592 press the new bushing in
until J-21424-3 touches the ma-
chined surface of the planet car-
rier assembly. See Figure 5-270,

OUTPUT SHAFT ek e

BUSHING P G

J.SS‘)?l

1-21424-2

Figure 5-270

2. Install the long planet pinion
gears first, Install the rear
planet pinion thrust washer. Oil
groove must be toward pinion
gear, See Figure 5-271.

KOTE- ol g
SROOVE . 4

Figure 5-271

3. Install front planet pinion
thrust washer, Retain thrust
washer to case with grease. Oil
grooves on the thrust washer
must be toward the pinion gears,
See Figure 5-272,

4
FRONT PLANET

T~ PINION
) THRUST WASHER

Figure 5-272

THRUST WASHERS

PINION
SHAFY

SPACER

o N

NEEDLE BEARINGS

Figure 5-273

4, Coat inside pinion gear with
petralatum. Install Pinion Shaft
J-21423 into long planet pinion
gear. Install twenty (20) needle
bearings, spacer, twenty more
negedle rollers, and two (2) thrust
washers. See Figure 5-273. Care-
fully remove pinion shaft. With a
twisting motion lock both sets of
needle rollers in place. See Fig-
ure 5-23A.

Figure 5-273-A

5. Position the long planet pinion
assembly with the thrust washers
at each end, in the planet carrier.
Install the pinion shaft from the
front of the carrier, As the shaft
is being pushed in, make certain
that it picks dp the thrust washer.
Turn the pinion shaft so the
graove faces the center of the
planet carrier. See Figure 5-274,

NOTE: Install the other two (2)
long planet pinion gears as de-
scribed in Steps 2-3-4-5.
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. - 3
"\ LOW 5U

~NEEDLE
1 JHBUST BFARING

Figure 5-274

6, Install the input sun gear
thrust washer with the oil groove
facing input sun gear. See Tig-
ure 5-275,

PNPUT SUN GEAR
THRUST WASHER

Figure 5-275

7, Install input sun gear into
planet carrier. See Figure 5-276,

SUN GEA

DAV SN
N O A
AL
falit @

Figure 5-276

8. Instali low sun gear needle
thrust bearing. See Figure 5-277.

Figure 5-277

9. Install the rear planet pinion
thrust washer. Oil groove must
be toward pinion gear. See Fig-
ure 5-278,

NOTE: The front thrust washer
already installed with the long
planet pinions alsc is used far
the short planet pinions as the
two (2} pinions are paired to-
gether on one set of thrust
washers,

. - REAR PLANET
*_PINION THRUSY

Figure 5-278

10. Install twenty (20) needle
bearings, and one thrust washer
in the pinion gear. See TFigure
5-280. With a twisting motion,
lock the needle rollers in place.
See Figure 5-280A.

1]. Position short planet pinion
assembly and thrust waghers at
each end of the planet carrier.
Install pinton shaft from the front

THRUST
WASHERS o

PINION
SHAFT

NEEDLE
BEARINGS

Figure 5-280

of planet carrier. As the pinion
shaft is being pushed in, make
certain that it picks up the thrust
washers, Turn the pinion shaft
so the groove [aces center of
planet carrier. See Figure 5-281.

L1

Figure 5-280A
12. Install planet pinion lock
plate, Rotate plate 8o extended

portions align with slots in planet
pinion shafts, and three (3) at-
taching screw holes. See Tig-
ure 5-282,
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SHORT PLANET I
PINION GEAR

Figure 5-281

13. Install three (3) planet pinion
shaft lock plate screw and lock
washers, See Figure 5-283,

PLANET PINION

K;LOCK PLATE
P Iy
3 Lo

Figure 5-282

5-23 ASSEMBLY OF
TRANSMISSION
FROM
MAJOR PARTS
AND UNITS

a. General Instructions

1. Before starting to assembls
the 1{iransmission make certain
that all parts are absolutely clean,
Keep hands and tools clean to
avoid getting dirt into assembly.
If work is stopped before assem-
bly is completed cover all open-
ings with clean cloths.

e/
PLANET PINION
SHAFY LOCK

\ PLATE SCREW

© & LOCKWASHER
ASSEMBLY

Figure 5-283

2. All moving parts should be
given a light coating of transmis-
sion oil before installation. Thrust
washers may be held in place
with petroleum jelly, sparingly
applied.

3. Do not take a chance on used

gaskets and seals - use new ones
to avoid oil leaks.

4, Use care to avoid making nicks
or burrs on parts, particularly at
bearing surfaces and surfaces
where gasketls are used.

5. It is extremely important to
tighten all parts evenly and in
proper sequence, to avoid distor-
tion of parts and leakage at
gaskets and other joints, Use a
reliable torgque wrench to tighten
all bolts and nuts to specified

toruge and in the specified

Sequence.

1, Install case bushing, make
certain split on bushing is oppo-
site notch in case. See Figure
5-284.

b. Installation of Range
Selector Lever, Shaft and
Parking Lock Actuator

o 0
PARKING LOCK
. SPRING

AT\ R
PARKING LOCK | "o QG
PAWL SHAFT T~ .

P2 A

Figure 5-285

2, Retain parking lock pawl and
spring in case with parking lock
pawl shafit. See Figure 5-285.

Figure 5-286

NOTE: Make certain parking
pawl shaft is bottomed in its bore
in case,

i OUTER SHAFT
"a”  LEVER

Figure 5-284

Figure 5-287



5-58 SERVICE PROCEDURES

SUPER TURBINE “300"

3. Install outer shift lever sezal
using J-9738. Make certain lip of
seal points toward center of case.
See Figure 5-286,

4. With a twisting motion insert
outer range selector lever into
case, See Flgure 5-287.

5. Assemble park lock actuator
assembly to inner park lock and
range selector, See Figure 5-288.

RETAINER RING INNER PARK LOCK
AND RANGE

SELECTOR LEVER

PARK LOCK
ACTUATOR \
ASSEMBLY

Figure 5-288

6. Install inner park lock and
range selector assembly to outer
range selector lever. Ingtall nut
on range selector lever, See Fig-
ure 5-260,

OUTER RANGE
i ELECTOR LEVER

R - gyl

INNER PARK
"-{OCK AND RANGE

Figure 5-290

NOTE: Make certain longest end

on range selector lever is to the
bottom of transmission.

o=

{NNER PARX LOCK
L AND RANGE
, SELECTOR ASSEMBLY

Figure 5-291
7. Slide outer range selector
lever into case and tighten nut

using a 9/168" wrench, See Figure
5-291.

RANGE SELECTOR ¥
SHAFT RETAINER ™,
A

Figure 5-292

8. Install range selector shaft re-
tainer. See Figure 5-292.

PARKING LOCK
BRACKET

Figure 5-293

9. Install parking bracket to
transmission case. Torque bolts
to 8-12 ft. 1bs. torque. See Tig-
ure 5-293.

¢. Installing Reverse Clutch

REVERSE CLUTCH PISTON
OUTER SEAL

Figure 5-294

1. Lubricate with transmission
0il and install reverse clutch pis-
ton outer seal. See Figure 5-294,

INNER SEAL

Figure 5-295

2, Lubricate with transmission
0il and install reverse clutch pis-
ton inner seal, See Figure 5-285.

REVERSE
CLUTCH PISTON

3

Figure 5-296
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3. With transmission in vertical
position install the reverse clutch
piston intc case. Tap piston with

hammer handle to make certain
piston is seated in case. See Fig-
ure 5-296.

"PISTON RETURN

/‘—« SFRINGS ()7

Figure 5-297

4, Install seventeen (17) clutch
piston return springs. See Figure
5-291.

b Y - o
" P{STON RETURN

Figure 5-298

5. Position piston return seat on
piston return springs, Place snap
ring on return seat so that ring
may be easily installed when seat
is compressed with tool. See Fie-
ure 5-298,

6, Using J-21420-1 and J-21420-2
compress piston return seat so
snap ring may be installed with
J-5586 Pliers, See Figure 5-300.

CAUTION. Make certain inner
edge of seat does not hang up on
snap ring groove while being
compressed.

REVERSE
PISTON
SEAT

1-21420-2

1Y
SNAP RING

4-21420-1

Figure 5-300

7. Install reverse clutch cushion
spring. Install the cushion spring
with the dish down,
5-301,

See Figure

figure 5-301

B. Align notches on the steel
driven plates, Install the steel
driven plates and lined drive
plates alternately, beginning with

Figure 5-302

a steel driven plate. The notched
lug on each driven plate goes 1n
the 5 o’clock groove in case, See
Figure 5-302.

e e “g..cd M
E« G g PRESSURE PLaTeY
Figure 5-303
CAUTION: Steel plates are

waved and should all face same
direction. For this reason noiches
are provided to indicate correct

NOTE: Cars equipped with V-6
engines have § driven and 4 drive

clutch plates, Cars equipped with
V-8 engine have 6 driven and 5
drive clutch plates.

9, Install reverse clutch pres-
sure plate with the identification
mark being installed in the 35
o’clock groove in case. See Fig-
ure 5-303,

REVERSY CLUTCH
. PACK._SNAP RINGT

Figure 5-304

10, Imstall reverse clutch pack
snap ring. See Figure 5-304,

11. Insert feeler gauge between
any reaction plate and adjacent
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Figure 5-305

faced plate. See Figure 5-305.
Clearance for the reaction plates
are shown below:

Three selective plates are re-
leased for service. These plates
are jdentified with one, two or
three identification marks. Plates
are graduated in size with one
jidentification wmark being the
smallest. The clearance should
be .020" - .058",

d. Installing Planetary
Gear Set

THRUST BEARING
CES

bre

NEFDLL nEAnza:E//

Figure 5-306

1. Install thrust bearing race with
a lip, needle bearing, and a sec-
ond plain thrust bearing race to
the rear face of the planetary
gear 8et. Retain with grease. See
Figure 5- 306.

REVERSE
RING GEAR

Figure 5-307

2. Install reverse ring gear into
case. Rock and turn ring gear to
pick up clutch plate splines.
See Figure 5-307.

Figure 5-308

3. Install planetary gear set into
case, See Figure 5-308.

5-24 INSTALLATION OF
LOW SERVO
ASSEMBLY,

LOW BAND, AND
FORWARD CLUTCH

a. Installation of Low Servo

LOW SERVO
SSEMBLY

Figure 5-310

1. Install low servo piston as-
sembly into case. See TFigure
5-310.

LOW SERVO COVER
AL

LOW SERVO-<. .
COVER

4
T |

Figure 5-311

2. Install low servo cover oil

seal. See Figure 5-311,

Figure 5-312

3. Install low servo cover to

case. See Tigure 5-312.

SCREWDRIVER v

Figure 5-313

4, Compress low servo cover
with J-21495-1 and install retain-
ing snap ring. See Figure 5-313.
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b. Installation of Low Band

"N 1ow BaND
ADJUSTING ~H

Figure 5-314

1. With transmission in vertical

position install band adjusting
screw into case. See Figure
5-314.

Figure 5-315

2. Install low band into case. See
Figure 5-315,

NOTE: TANGS ON LOW
BAND APPLY STRUT
FOINT UPWARD

BAND ADIUSTING
SCREW ANCHOR SYRUT :

X-&\..—v/i

Figure 5-316

3. This picture is for illustration
purposes only, It shows the
proper positioning of the low band
apply strut and hand adjusting
screw anchor strut, See Figure
5-316.

ADJushNG scasw
. /STRUT

LOW BAND ¥
APPLY STRUT © .

Figure 5-317

4, Install low bangd apply strut and
band adjusting screw strut. After
both struts have been installed,
tighten low band adjusting screw
enough to prevent struts from
falling oui. See Figure 5-317.

c. Installing the forward
Clutch Assembly

FORWARD
CLUTCH
/ASSEMBLY

Figure 5-318

1. Install forward clutch assem-
bly turning slightly to engage low
sun gear with planet pinions. See
Figure 5-318.

d. Check Forward Clutch to
Qil Pump Clearance

1. Attach slide hammer bolt to
threaded hole in oil pump. With
flat of hand pump on end of input
shaft so all parts are clear back,
Install dial indicator set on rod
and “*O’ dial indicator on end of
input shaft. Push on end of output
shaft to move everything forward,
the reading obtained will be the

INDICATOR -
SET

Figure 5-320

clearance. There are three se-
lective thrust washers’ available,
.089/.095,.081/.077and .063/.059.
Select and washer so the clear-
ance will be between .008" and
.051,

’ PUMF COVER 10 v
FORWARD CLUTCH
DRUM THRUSY WASHE

Yoy -

Figure 5-321

2. Grease and install selective
fit washer i{o pump cover hub.
See Figure 5-321.

PUMP COVER TO
CLUTCH DRUM :
CIL SEAL RINGS {2) ol

Figure 5-322

3. Install two (2) pump cover to
clutch drum o0il sealing rings.
See Figure 5-322.
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5-25 INSTALLATION OF
OIL PUMP GUIDE
PIN, GASKET AND
OIL PUMP
ASSEMBLY

OIL PUMP
TO CASE SEAL

Figure 5-323

1, Install oil pump to case seal,
See Figure 5-323.

Figure 5-324

2, Install new pump gasket and

guide pins, See Figure 5-324,

OIL RINGS {3)

3. Install input shaft oil rings.
See Figure 5-325.

) s e e =

INPUT $H AFrl

Figure 5-326

4, Coat input shaft oil rings with
oil and install into oil pump. Then
install pump into case. Apply a
thin coat of oil around edge of
pump. See Figure 5-326.

Figure 5-327

5. Remove guide pins and install
eight (8) retaining bolts (with new
O-rings under head), See Figure
5-3217.

Figure 5-325

Figure 5-328

6. Torque the eight (8) pump re-
taining bolts to 16-24 f{t, 1bs, See
Figure 5-328.

5-26 LOW BAND
ADJUSTMENT

INCH LBS.
TOROUE WRENCH g

Figure 5-330

1. Adjust low band by first tight-
ening adjusting screw to 40 in,
torque.

1bs. See Figure 5-330.

Figure 5-331

2. Back off band adjusting screw
four (4) turns and lock nut. See
Figure 5-331,

—ADJUSTING SCREW CAP

Figure 5-332
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3, Install adjusting screw. cap.
See Figure 5-332.

5=27 INSTALLATION OF
SPEEDOMETER
DRIVING GEAR

gy 137167 WRENCH ] \’f
N 4P
?’a’é J-21421-2 \
/2 WRENE;:‘. v |

Figure 5-333

3-214211

1. With trangmission jn a hori-
zontal position install speedom-
eter driving gear., Place
transmission in Park range, Us-
ing tools J-21421-1 and J-21421-2
drive speedometer driving wormn
gear onto output shaft. Drive gear
on until J-21421-2 bottoms on
end of output shaft, When tool
bottoms speedometer driving gear
is in proper location. See Figure
§-333.

5-28 INSTALLATION OF
REAR BEARING
RETAINER BUSHING,
OIL SEAL, BEARING
RETAINER AND
SPEEDO DRIVEN
GEAR

a. Installation of Rear
Bearing Retainer
Bushing

1. Using Drive Handle J-8392 and
Installer J-21424-1 install rear
bearing reatainer bushing. See
Figure 5-334.

J-8392 ——j
J-21424-1

REAR BEARING
RETAINER— -

Figure 5-334

b. Installation of Output
Shaft to Rear Bearing
Retainer OQil Seal

J-21426

OUTPUT SHAFT
TO REAR
BEARING ——
RETAINER
OIL SEAL

Figure 5-335

1. Install output shaft to rear
bearing retainer oil seal using

REAR BEARING |
RETALNER OIL
SEAL

Figure 5-336

Installer J-21426.
ure 5-335,

See Fig-

¢. Installation of Rear
Bearing Retainer

1. Install rear bearing retainer
oil seal, See Figure 5-3386,

REAR BEARING

— / RETAINER

Figure 5-337.

2. Install rear bearing retainer
to case and install four (4) retain-
ing bolts, using a 9/16" socket.
Torque bolts to 25-35 ft. lbs.
torque. See Figure 5-337.

d. Installing Speedometer
Driven Gear Assembly

SPEEDOMETER
DRIVEN GEAR

2

Figure 5-338

1, Install speedo driven gear
assembly into rear bearing re-
tainer, See Figure 5-338,
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SPEEDOMETER DRIVEN -
GEAR SLEEVE RETAINER
. A

il

Figure 5-339

2, Install speedometer driven
gear sleeve retainer. Torque bolt
to 8-12 ft. 1lb. torque.

5-29 INSTALLATION OF
VALVE BODY

+ VALVE BODY PLAT
TO CASE GASKE]

2. Install valve body plate.

NOTE: V/6 valve body plates
have identification notch. See
Figure 5-341,

Figure 5-342

3. Install manual control valve
and link into valve body assem-
bly. See Figure 5-342,

PARK LOCKX AND
RANGE SELECTOR™™
INNER LEVER >

Figure 5-340

1. With transmission in hori-
zontal position, install valve body
to plate gasket. See Figure 5-340,

Figure 5-343

4, Install manual control valve

link into park, lock and range
selector inner lever, See Fig-
ure 5-343.

-

VALVE BODY ¥~
PLATE

Figure 5-341

ﬁ“ VALVE BODY -2

Figure 5-344

5. Install eleven (11) valve body

to case retaining bolts. Torgue
bolts to 8-11 ft, lbs. See Fig-
ure 5-344,
- ; =
) \, \ E‘OA:{%?OL VALVE

BODY PLATE

Figure 5-345

6. Install the stator control valve
plate. See Figure 5-345.

_3TATOR CONTROL

Figure 5-346

7. Install stator contrcl valve
body and seven (7) bolts retaining
the stator control valve body.
Torque bolts to 8-11 ft. Ibs.
See Figure 5-346,

STATOR CONTROL 4
VALVE BODY“‘\ %

/’ )6 WRENCHI

L ) o f e
X, x.\~

STATOR
CONTROL "Rigg
SOLENOLD

Figure 5-347

8. Install stator control solenoid
and gasket to stator control valve
body. Torque bolts to 8-12 ft, Ibs,
See Figure 5-347.
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Figure 5-348

9. Belore installing spring detent
assembly note routing of solenoid
wires. Install spring detent as-
sembly. Torgque bolt to 8-12
ft. Ibs. center spring over detent
plate. See Figure 5-348,

SOLENOID \
CONNECIOR

Figure 5-350

10, Install solenoid switch into

case. See Figure 5-350,

¥ [rp——

i, SOLENOID
¢ CONNECTOR
SOLENOID
SWITCH

Figure 5-351
11. Install solenoid comnector to
solenoid switch. See TFig-
ure 5-351.

12, Install oil strainer pipe to
case seal, See Figure 5-352,

OIL STRAINER
PIPE TO CASE

Figure 5-352

13. Install strainer pipe to trans-
mission case. See Figure 5-353.

/ .

/OIL
-STRAINER

Figure 5-353

strainer to oil
See Fig-

14. Install oil
strainer pipe grommet.
ure 5-354,

— ¢
olL STRAINER‘\%
PIPE X

OIL STRAINER
) . ‘-_."\_.

Figure 5-355

16, Torque oil strainer retaining
1bs,

bolt to 8-12 ft.
ure 5-356.

See Fig-

Figure 5-356

17, Install oil pan gasket and pan.
See Figure 5-337.

OIL STRAINER
GROMMET

Figure 5-354

15, With a turning motion, install
oil strainer to oil strainer pipe,
See Figure 5-355,

Figure 5-357

18, Install fourteen (14) oil pan
attaching bolts, Torque bolts ta
10-12 ft. lbs, See Figure 5-358.
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OIlL PAN
ATTACHING
BOLTS

Figure 5-358

INSTALLATION OF
GOVERNOR AND
VACUUM
MODULATOR

5-30

a. Installation of Governor

GOVERNOR ~
ASSEMBLY |

Figure 5-360

1, Slide governor into its bore
in case, Turn governor assembly
50 teeth on governor gear engage
teeth on output shaft. See Fig-
ure 5-360.

2. Install governor gasket and
cover to case. Torque bolts to
8-12 ft. lbs, See Figure 5-361.

GOVERNOR
COVER

Figure 5-361

b, Installation of Vacoum
Modulator

- AN 2

AR MODULATOR
. VALVE u‘%
PSRN - v

At

FRONT MODULATOR
" VALVE

Figure 5-362

1. Slide rear modulator valve into
front modulator valve then in-
stall into bore in case, See
Figure 5-362.

CASE TO YACUUM
MOOULATOR OJL SEAL

YACUUM
[~ MODULATOR =

Figure 5-363

2. Install case to vacuum modu-
lator oil seal, Install modulator
into case. See Figure 5-363,

vacuum
MODULATOR

Figure 5-364

NOTE: V/6 vacuum modulators
have a brown daub of paint for
identification. V/8 has no paint
identification.

3. Install vacuum modulator re-
tainer. Install retainer so tang
points towarg vacuum modulator,
Torque bolt to 8-12 ft, 1bs. See
Figure 5-364,

5=-31 CHECKING
CONVERTER

1. Check converter for leaks as
follows:

a. Install tool J-21368 and
tighten. See Figure 5-365.

Figure 5-365
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b. Fill converter with air; 80 psi.

¢. Bubmerge in water and check
for leaks,

2. Check converter end clearance
as follows:

a. Install tool J-21371-2 and
tighten brass nut. See Figure
5-366,

—— 1-21371-2

Figure 5-366

b. Install tool J-21371-3 and
tighten hex nut. See Figure 5-367,

Figure 5-367

¢. Install dial indicator set at O
as shown in Figure 5-368.

d. Loosen hex nut. When nut is
fully loosened the reading ob-
tained on the dial indicator will
be converter end clearance. If

Figure 5-368

clearance is ,050" or over and the
oil has the appearance of having
been mixed with aluminum paint,
replace the converter. See Fig-
ure 5-368.

3. Install converter,
5.369.

See Figure

g CONVERTER
iﬁ-fb «;Am-/w?__, L

’ e

b

Figure 5-349

5-32 TROUBLE DIAGNOSIS
GUIDE

a. No Drive in Any Selector
Posltion; Cannot
Load Engine

1. Low oil level.

2. Clogged oil strainer screen or
suction pipe loose,

3. Defective pressure regulator
valve,

4. Front pump defective.

5. Input shaft broken,

b. Engine Speed Flares on
Standstill Starts 8ut
Acceleration Lags
Low oil level.
Clogged oil strainer screen,

1.

2,

3. Servo piston seal leaking.
4, Band facing worn,

5.

Low band apply struts disen-
gaged or broken,

¢. Engine Speed Flares
on Upshifts

1. Low oil level.

2. Improper band adjustment.

3, Clogged oil strainer screen.

4

. Forward clutch

applied.

partially

5. Forward clutch plates worn,
6. Forward clutch piston hanging
up,

7. Forward cluteh
ball not sealing,

drum reliei

8. Vacuum modulator.

d. Upshifts Harsh
1. Vacuum modulator line broken
or disconnected.

2. Vacaum wmodulator draphgram
leaks,

3. Vacuum modulator valve stuck.

e. Closed Throttle (coast)
Downshify Harsh

1. Improper low band adjustment.

2. High engine idle speed,

3. Downshift
malfunction,

timing valve

4. High main line pressure,
Check the following:

a. Vacuum modulator line broken
or disconnected,

b. Medulator diaphragm ruptured.
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¢. Sticking pressure regulator
coast valve, pressure regulator
valve or vacuum modulator valve,

f. Clutch Failure
1, Low band adjusting screw
backed off more than specified,

2. Improper order of cluteh plate
assembly.

3. Extended operation with low
oil level.

4, Forward clutch drum relief
ball stuck,

g- Car Creeps Excessively
in Drive

1. Idle speed too high.

2. Closed throttle stator switch
improperly adjusted.

h. Car Creeps in Neutral

1, Forward clutch or low band
not released,

i. No drive in Reverse

1, Reverse clutch pislon stuck,

2. Reverse cluteh

out,

plates worn

3. Reverse
excessively.

cluteh  seal leaking

4, Blocked reverse clutech apply
orifice,

i Transmission Case and
Extension Oll Seal

1. Extension oil seal,

2. Outer ghift lever il seal,

3. Speedometer

. driven gear
fitting.

4, Oil cooler pipe counections.

5. Vacuum modulator assembly
and case,

k. Oil forced out of
Filler Tube

1. Oil level too high, foaming
caused by planet carrier running
in oil.

2, Water in oil,

3. Leak in purap suction circuits.
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J-3289-20
1-8763
J-21368
1-21420-1
1-21420-2
J-21495
J-7004
J-2619
1-5586
1-9578
1-21371
1-21361
J-21558
1-21547
1-9534
J-21421
J-8001
J-21366
J-4880
J-2590
J-9738
3-21359
1-21426
1-8093
J-21424
J-1313
1-5853
1-21369

1

HOLDING FIXTURE BASE
HOLDING FIXTURE
PUMP BODY TO COVER ALIGNMENT BAND

REVERSE CLUTCH SPRING COMPRESSOR

LOW SERVO COVER REMOVER AND INSTALLER
SLIDE HAMMER

SLIDE HAMMER

SNAP RING PLIERS

SPEEDO GEAR REMOVER

CONVERTER END PLAY CHECKING FIXTURE
CHECK VALVE SEAT REMOVER

CHECK VALVE SEAT INSTALLER
MODULATOR LIMIT VALVE SPRING COMPRESSOR
PLANET CARRIER BUSHING REMOVER
SPEEDO GEAR INSTALLER

DIAL INDICATOR SET

CONVERTER HOLDING STRAP

SNAP RING PLIERS

FORWARD CLUTCH SPRING COMPRESSOR
OUTER SHIFT LEVER SEAL INSTALLER

OIL PUMP SEAL INSTALLER

CASE EXTENS ION OIL SEAL INSTALLER
DRIVE HANDLE

BUSHING SET

FT. LB. TORQUE WRENCH

IN. LB. TORQUE WRENCH

CONVERTER PRESSURE CHECK FIXTURE

Figure 5~371—Special Tool ldentification
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GROUP 5
SUPER TURBINE ‘“‘400”’
AUTOMATIC TRANSMISSION

SECTION IN GROUP 5§

Seclion Subject Page Section Subject Page
5-A Automatic Transmission General 5-C Automatic Transmission Removal

Specifications, Description and and Iastallation . . . . . . . . .. -, 5-93

Operations. . . . . . .. . ... . 5-71 5-D Automatic Transmission Disassembly

; . . and Reassembly .. .. ... ... 5-94

5-B Automcatlc Transmission Adjustments . 5-F  Automalic Transmission

on Car. . . . . . . ... ... 3-92 Trouble Diagnosis . . . . .. . . . 5-130

SECTION 5-A

AUTOMATIC TRANSMISSION SPECIFICATION AND OPERATION
CONTENTS OF SECTION 5-A

Paroegraph Subject Page Paragreph Subject Page
5-1 Automatic Transmission General 5-3 Hydraulie Operation .. ... ... . 5-73
Specifications . . . . . . ... . .. 5-71 5-4 Funetions of Valve and Hydraulic
5-2 Description and Mechaniczal Control Units . ., . . . . . . . . .. 5-78

Operation . . . . . . .. . .. ... 5-72 5+5 Tydraulic Operation . . . ... . .. 5-81

5-1 AUTOMATIC TRANSMISSION GENERAL SPECIFICATIONS

a. Transmission ldentification Number

A production identification number is stamped on a metal tag, located in the lower left side of the trans-
mission case.

The production code number is located aiong the bottom of the tag. See Figure 5-1. Since the production
identification number furnishes the key to construction and interchangeability of parts in each transmis-
sjon, the number should be used when selecting replacement parts as listed in the master parts list. The
number should always be furnished on product reports, AFA forms, and all correspondence with the factory
concerning a particular transmission.

b. General Specifications

Oi) Capacity . « . . . o . o e e e e e e e e e e e 22 Pints
Oil Capacity indicated between Marks on Gauge Rod . . . . . . . . . v . i vt i it e e e e e e 1 Pint
Oil Specification - . . . . . . . L L Lo e e e e Automatic Trunsmission Fluid Type A, Suffix A
Drain and Refill Mileage and Change Filter Recomamendafions . . . . . . . . . . . . v . . v v o v v w v v a 24,000 Mi.
Planetary Gearing TYPE . . o . o o o o i e e e e e e e e e e e e e e e e s Compound

Use a reliable torque wrench to tighten the attaching bolts or nuts of the parts listed below,

NOTE: These specifications are for clean and lubricated threads only. Dry or dirty threads produce
increased friction which prevents accurate measurement of tightmess.
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Location

Solenoid A8s'y to Case. . . . . . . . L L e e e e e e e e e e e
Valve Body to Case. . . . . .. . . .. e
Pump Body t0 COVEr . . . . . . . e e e e e e e e e e e e e e
Pump Body to Coner . . . . . . . . . . e e e e e e e e G e e e e
Pump Asgsembly to Case . . . . . . (. L e e e e e e e e e e e e e
Rear Servo Cover 10 CASE . + . v v 4 v v v v v i e e e e et e e e e e e e e
Governor Cover to CaSe . . . . . v vt v v i i e e e e e e e e e e e
Parking Brake Brackel to Case . . . . .« « v i v v i v s e e e e e e e

Vacuum Modulator Retainer to Case

Valve Body to CaSe. . . . . .« .\« v v i i e e e e e e e e e e e e e e e e e e

Oil Pan to Case

5-2 DESCRIPTION AND
MECHANICAL
OPERATION

The Super Turbine Automatic 400
Transmission, 1s a fully auto-
matic unit consisting primarily of
a 3-element hydraulic torque con-
verter and a compound planetary
gear set. Three multiple - dis¢
clutches, two sprag units, and two
bands provide the friction ele-
ments required to obtain the de-
sired function of the compound
planetary gear set.

The torque converter couples the
engine to the planetary gears
through oil and provides hydraulic
torque multiplication when re-
quired. The compound planetary
gear set produces three farward
speeds and reverse.

A hydraulic system pressurized
by an internal-external type gear
pump provides the working pres-
sure required to operate the fric-
tion elements and automatic
controls.

External control connections to
transmission are:

Manual Linkage - To select the
degired operating range,

Engine Vacuum - To operate a
vacuum modulator unit.

12 Volt Electrical Signal - To
operate an electrical detent
sclenoid

A vacuum modulator is used to
automatically sense any change

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

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

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

in the torque input to the trans-
mission, The vacuum modulator
transmits this signal to the pres-
sure regulator, which controls
line pressure, so that all torque
requirements of the transmission
are met and smooth shifts are
obtained at all throttle openings,

The detent solenoid is activated
by an electric switch on the car-
buretor. When the throttle is fully
open, the switch on the carburetor
ie closed, activating the detent
80lenoid and causing the trans-
mission to downshift at speeds
below approximately 70 MPH.

The selector guadrant has five
selectar positions: P, R, N,
D, L.

P. - Park position positively
locks the output shaft to the
transmission case by means of a
locking pawl to prevent the vehi-
c¢le from rolling either direction.
This position should be selected
whenever the driver leaves the
vehicle. The engine may be
started in park position.

R. - Reverse enables the vehicle
to be operated in a reverse
direction.

N. - Neutral position enables the
engine to be started and run with-
out driving the vehicle.

DR. - Drive position is used for
all normal forward driving. It
aliows the transmission to auto-
matically upshift and downshift

Thread Torque
Size Ft. Lbs.
1/4-20 6-10
....... 1/4-20 6-10
5/16-18 15-20
5/16-18 15-20
5/16-18 15-20
5/16-18 15-20
5/18-18 15-20
5/16-18 15-20
5/16-18 15-20
5/16-18 6-10
5/16-18 10-13
3/R-16 20-25

through the various speeds to
provide the most desirable en-
gine-to-rear-wheel ratios.

L. - Lo range prevents the trans-
mission from shifting out of first
gear, and should be used where
maximum torque multiplication 1s
desired, such as pulling a heavy
load or descending a steep grade.
Lo range can be selected at any
vehicle speed, and the transmis-
sion will shift to second gear and
remain in second gear until vehi-
cle is reduced to the normal 2-1
downshift speed.

a. Neutral—Engine Running

In neutral, all clutches and bands
are released; therefore no power
is transmitted from the torqgue
converter turbine 1o the planetary
gear train and output shaft.

h. Low Range—First Speed

With the selector lever in Drive
Range, the forward clutch is
applied. This delivers turbine
torque to the mainshaft and turns
the rear internal gear in a clock-
wise direction. (Converter torque
ratio = 2.:1.)

Clockwise motion of the rear in-
ternal gear causes the rear pin-
ions to turn clockwise to drive
the sun gear counter-clockwise.
In turn, the sun gear drives the
front pinions clockwise, thus
turning the front internal gear,
output carrier, and output shaft
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clockwise in a reduction ratio of
2.4815:1. The reaction of the front
piniong against the front internal
gear is taken by the reaction
carrier and sprag assembly to
the transmission case. (Maximum
torque multiplication at stall =
4.863:1)

Downshill braking is provided in
1o range by applying the rear
band as this prevents the reaction
carrier from overrunning on the
sprag. See Figure 5-200.

¢. Loaw Range—Second Speed

In second speed, the intermediate
clutch is =applied to allow the
intermedjate sprag to hold the
sun gear against counterclockwise
rotation. Turbine torque through
the forward clutch is now applied
through the mainshaft to the rear
internal gear in a clockwise
direction.

Clockwise rotation of the rear
internal gear turng the rear pin-
ions clockwise against the sta-
tionary sun gear. This causes
the output carrier and output shaft
to turn clockwise in a reduction
ratio of 1.4815:1,

In second speed, overrun braking
is provided by the front band as
it holds the sun gear fixed. With-
out the band applied, the sun gear
would overrun the intermediate
sprag. See Figure 5-201.

d. Drive Range—Third Speed

In direct drive, both the forward
clutech and direct clutch are ap-
plied to connect the mainshaft and
sun gear shaft to the converter
turbine. Turbine torgue is then
split; a portion being directed
through the mainghaft to the rear
internal gear, and the remainder
through the sun gear shaft to the
sun gear. This causes the plane-
tary gear set to react against
each other and furn as one unit
in direct drive or a ratio of 1:1.
See Figure 5-203.

8. Reverse

In reverse, the direct cluteh is
applied to direct turbine torque
to the sun gear shaft and sungear.
The rear band is also applied,
holding the reaction carrier.

Clockwise torgue to the sun gear
causes the front pinions and front
internal gear to turn counter-
clockwise in reduction., The front
internal gear is connecteddirectly
to the output shaft, thus providing
the reverse output gear ratio of
2.0769:1. The total reverse torque
multiplication at stall (converter
and gear ratios) is 4,1538:1. See
Figure 5-204.

f. Nevutral {(Engine Running)

Whenever the engine is running,
line pressure is directed to the:

1. Pressure Regulator Valve
2. Converter

a. Cooler

o

Cooler By-Pass Valve

¢. Transmission Lubrication
Lubrication Check Valve
Manual Valve

Detent Valve

Detent Solenoid

Vacuum Modulator Valve
2-3 Shift Valve

SRR S

0Oil flows from the pump to the
pressure regulator valve which
regulates the output of the pump
to line pressure. When the pump
output exceeds the demand to
meet line pressure, oil from the
pressure regulator is directed to
the converter feed passage to fill
the converter. Oil from the con-
verter, termed converter return
oil, is directed to the transmis-
sion cooler. O{l returning from
the cooler is directed to the lube
gystem and the cooler by-pass
valve. The cooler by-pass valve
permits o0il to be fed directly
from the converter to the lube
circuit if the cooler becomes re-

stricted. To insure flow through
the cooler and converter, lube oil
is directed to a check wvalve
and excessive lube pressure is
exhausgted.

Line pressure acts on the manual
valve, detent valve, detent sole~
noid, and the 2-3 modulator valve,
Line pressure algo acts on the
modulator,

SUMMARY

The converter is filled, the for-
ward clutch is released. The
transmission is in Neutral.

5-3 HYDRAULIC
OPERATION

a. Pressure Control

The transmission is automatically
controlled by a hydraulic system.
Hydraulic pressure is supplied by
the transmission IX gear type 0il
pump, which 1S engine driven.
Main line pressure is controlled
by a pressure regulator valve
train located in the pump. This
regulator controls line pressure
automatically, in response to a
pressure signal from a modulator
valve, in such a way that the
torque requirements of the trans-
mission are met and smooth
shifts are obtained at all throttle
openings. See Figure 5-205,

To control line pressure proper-
ly, a modulator pressure is used
which varies in the same manner
as torque input to the transmis-
sion. Since the torque input is the
product of engine torque and con-
verter ratio, modulator pressure
must compensate for changes in
either or both of these.

To meet these requirements,
modulator pressure is regulated
by engine vacuum which is an
indicator of engine torque and
carburetor opening, and will de-
crease with an increase in vehicle
speed because convertor taorque
ratio does the same.
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REAR BAND

APPLIED IN
LOW ONLY

INTERMEDIATE
CLUTCH OFF

DIRECT CLUTCH OFF

FORWARD CLUTCH ON

LOW RANGE - FIRST SPEED
Figure 5-200—Low Range First Speed
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Figure 5~205~Pump and Pressure
Regulator Valve

b. Vacuum Modulator
Assembly

The engine vacuum signal is pro-
vided by the vacuum modulator,
which consists of an evacuated
metal bellows, a diaphragm and
2 spring. These are so arranged
that when installed the bellows
applies a force which acts on the
modulator valve. This force acts
on the modulator valve so that it
increases modulator pressure.
Engine vacuum and the spring
acts in the opposite direction to
decrease modulator, or low en-
gine vacuum, high modulator
pressure; high engine vacuum,
and low modulator pressure. See
Figure 5-206.

If the diaphragm area were exact-
ly egual to the bellows area, the
resulting force would match the

ﬁfql! =

VACUNN
MOOUIATOR ASSIMELY

Figure 5~206—Vacuum Modulator
Assembly

torque characteristics of the en-
gine very well. It would be accu-
rate at any altitude because it
would depend only on engine vacu-
um and be upaffected by atmos-
pheric pressure. In practice,
however, it has been discovered
that sueh a vacuum modulator
would lower shift points more
than is desirable at high altitudes.
This would adversely affect per-
formance particularly when
climbing mountains.

To reduce the effect of altitude
on shift points, the effective area
of the diaphragm is made some-
what larger than that of the bel-
lows. Atmospheriec pressure then
acts on the resulting differential
area to reduce modulator
pressure.

¢. Governor Assembly

The vehicle speed signal to the
modulator valve is supplied by
the transmisgion governor, which
is driven by the output shaft. The
governor conslsts of two fly-
weights and a regulator valve.
Centrifugal force of the flyweights
is imposed on the regulator valve,
causing it to regulate a pressure
signal that increases with speed.
See Figure 5-207,

Centrifugal force i3 proportional
to the square of vehicle speead.
This means that a given chunge
in wvehicle speed results in a
smaller change in governor pres-
sure at low speeds than at high
speeds. Because of this charac-
teristic 2 governor with a single
weight only is less accurate at
low speed than at high speed. To
increase the accuracy of the gov-
ernor signal at low speeds, the
flyweights are so desgigned that
their effective mass is greater
at speeds below approximately
720 output RPM than it is above
this speed.

This is done by dividing each fly-
weight into two parts and arrang-
Ing them so that the primary
weights act through preloaded

GOVIRMOR AJSHMBIY

Figure 5-207—Governor Assembly

springs on the secondary weights,
which in turn acts on the valve,
At approximately 720 RPM the
centrifugal force on each primary
weight exceeds the spring force
and the primary weights move to
a grounded stop. With the prima-
ry weights grounded, the iforece
on the governor regulator valve
is equal to the spring forces plus
the centrifugal force on the sec-
ondary weights,

Governor pressure acts on the
modulator valve to cause modula-
tor pressure to decrease as vehi-
cle speed increases.

5-4 FUNCTIONS OF
VALVE AND
HYDRAULIC
CONTROL UNITS

1. Pressure Regulator

a. Regulates line pressure ac-
cording to a variable spring force
which is controlled by modulator
and reverse pressure. See Figure
5-208.

b. Controls the flow of oil that
charges the torque convertor.

2, Manual Valve

Establishes the range of trans-
mission operation, ie P, R, N,
DR, LO, as selected by the vehi-
cle operator through the manual
selector lever. See Figure 5-210,
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Figure 5-208—Pressure Regulator

3. Governor Assembly

Generates a speed sensitive oil
pressure that increases with out-
put shait or vehicle speed. Gov-
ernor pressure is used to conirol
the shift points and modulator
pressure regulation, See Figure
5-211,

4. Modulator Valve

Regulates line pressure to modu-
lator pressure that varies with
torque to the transmission. See
Figure 5b-212, It senses forces
created by:

GDVERNGR AsflmalY

Figure 5-211—Governor Assembly

a. The
lows that
pressure,

vacuum wmodulator bel-
increases modulator

b, Engine vacuum actihg on a
diaphragm to decrease modulator
pressure.

¢. Governor pressure which is
generated by the governor assem-
bly. Governor pressure tends to
decrease modulatar pressure.

5. 1-2 Shift Valve

Controls the oil presgsure that
causes the transmission to shift
from 1-2 or 2-1. Its operation
is controlled by governor pres-
sure, detent pressure, modulator
pressure, Lo pressure and a
spring force. See Figure 5-213.

Figure 5-213—1-2 Shift Valve and
1-2 Modulator Volve

6, 1-2 Modulator Valve

Acts as a buffer to control the
modulator pressure forces tend-
ing to keep the 1-2 shift valve in
the downshift position. See Figure
5-213.

7. 2-3 Shift Valve

Controls the oil pressure that
causes the transmission to shift
from 2-3 or 3-2. Its operation
is controlled by line, modulator,
intermedlate, governor and detent
pressure as well as a spring
force. See Figure 5-214.

8. 2-3 Modulator Valve

Senses modulator pressure to
apply a variable force propor-
tional to modulator pressure

Figure 5-210—Maonual Valve

(LTI

YaALaUM
MONLATOR ALSIMDIY

NTERMEDIATE CL.

Gov

Figure 5-212—Vacuum Modulatror
Valve

Figure 5-214-2-3 Shift Valve and
2-3 Modulator Valve
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which tends to hold the 2-3 shift
valve downshifted. See Figure
5-214.

9. 3-2 Valve

Shuts off modulator pressure
from acting on the shift valve
trains after the direct chutch has
been applied. The valve shiits
when direct clutch pressure is 26
psi greater than modulator pres-
gure. This allows fairly heavy
throttle operation in third speed
without downshifting, In third
speed detent pressure can be di-
rected to the shift valves to pro-
vide the downshift forces. See
Figure 5-215.

10. 1-2 Accumulator Valve

Regulates drive oil to a propor-
tional lesser value, and is used
in the rear zccumulator to com-
pensate for varijations in engine
torque during the 1-2 shift. De-
tent pressure and Lo o0il cause
higher pressure to become
available,

11. Detent Valve

Shifts when line oil is exhausted
at the end of the valve when the
solenoid ie energized, This
blocks modulator pressure from
flowing to the 1-2 and 2-3 modu-
lator valves, and also allows the
detent regulator valve to regulate.
See Figure 5-216,

DETENT VALVE

1-2 ACCUM.

Figure 5-216—Detent Valve and
Detent Regulator Valve

12, Detent Regulator Valve

When the detent valve shifts, the
detent repulator is freed to allow
drive 0il to enter the detent pas-
sage and thus becomes regulated
to a value of 56 psi. Detenl pres-
sure will also flow irto the modu-
lator passage which flows to the
shift valves. Lo oil holds the
detent regulator against line oil
allowing drive oil to enter the
modulator and detent passages.
See Figure 5-516.

13. Rear Servo and Accumulator
Assembly

The rear servo and accumulator
assembly serves a three fold
function, namely:

Figure 5-218

a. The large reverse band apply
piston provides the band apply
force to hold the rear band in
reverse. See Figure 5-217.

b. The accumulator piston pro-
vides the band apply force for
over-run band apply in lo range
first speed. See Figure 5-218,

c. The accumulator piston in con-
junction with 1-2 accumulator oil
provides the accumulator funetion
for intermediate cluteh apply.
During the stroke of the accumu-
lator piston a guanlily of inter-
mediate chiteh oil is allowed to
bleed to exhaust through the ori-
fice in the accumulator to func-
tionally appear as though it could
abgorb a larger valume. See Fig-
ure 5-220.

|

DETENT
oD

3-7 VALVE o

DIRECT CLUTCR
MODULATOR

147 CLUTCH

1-2 Miun,

REAR SERVO

Figure 5-215—3-2 Valve

Figure 5-217

Figure 5-220




SUPER TURBINE ‘400"

DESCRIPTION OPERATION 5-81

FRONY SRVO

Figure 5-221

14. Front Servo

The {ront servo serves two
functions:

a. Intermediate clutch oil applies
the front servo to apply the front
band in second pgear. See Figure
5-221.

b. During a 2-3 shift, direct
clutch oil releases the front band
and utilizes the servo as an ac-
cumulator for direct clutch apply.
Sec Figure 5-222.

FRONT SERVD

Figure 5-222

5-5 HYDRAULIC
OPERATION

a. Drive Range—First Gear

Moving the selector lever to the
Drive position, the manual valve

is repositioned to allow line pres-
sure to enter the Drive circuit.
Drive oil then flows to the fol-
lowing: See Figure 5-223.

1. Forward Clutch

2. 1-2 Shift Valve

3. Governar

4, 1-2 Accumulator Valve
5. Detent Regulator Valve

Drive oil is directed to the for-
ward clutch where it acts on two
areas of the clutch piston to apply
the forward clutch. The first, or
smaller area of the piston, is fed
through an unrestricted passage.
The larger area is fed through
a ‘restricting orifice to insure a
smoath shift from Neutral to
Drive,

Drive oil is regulated to a vari-
able pressure by the governor.
This pressure, termed governor
0il, increases with vehicle speed
and acts against the ends of the
1-2 and 2-3 shift valves and the
modulatar valve.

Drive oil to the 1-2 accumulator
valve is regulated to a pressure
called 1-2 accumulator oil, which
is directed between the reverse
piston and the accumulator piston
of the rear servo, Oil from the

. 1-2 accumulator strokes the ac-

cumulator piston against its
spring.

b. Drive Range—Second Gear

As both vehicle speed and gover-
nor pressure increase, the force
of governor oil acting on the 1-2
shiff valve will overcome the
force of the 1-2 shift valve spring
and the modulator oil pressure.
This allows the 1-2 shift valve to
open, permitting drive oil to enter
the intermediate clutch. Oil in
fhis passage is termed intermedi-
ate clutch oil. See Figure 5-224,

Intermediate clutch oil from the
1-2 shift valve is directed to:

1. Intermediate Clutch

2. Rear Bervo

3. Front Servo

4, 2.3 Shift Valve (To be used on
the 2-3 shift)

Intermediate clutch oil from the
1-2 shift valve seats a one way
check ball and flows through an
orifice to the intermediate clutch
piston to apply the intermediate
clutch. At the same time, inter-
mediate clutch oil plus the ac-
cumulator spring, strokes the
accumulator piston of the rear
servo against the 1-2 accumulator
oil for a smooth clutch apply.
Intermediate clutch oil seats a
gsecond one way check ball and
flows to the froni servo through
an orifice to apply the front band.
Front band application ocours
only after the intermediate cluich
is fully applied, due to location
of the second orifice and the
strength of the front servo spring.
The oil that is applying the band
is also directed to the 2-3 shift
valve and will cancel the effect
of line oil on the 2-3 modulator
valve after the band is applied.

¢. Third Gear

As vehicle speed and governor
pressure increase, the force of
governcr oil acting on the 2-3
shift valve overcomes the force
of the 2-3 shift valve spring and
modulalor o¢il. This allows the
2-3 shift valve to move, feeding
intermediate clutch oil to the di-
rect clutch passage. This oil is
now termed direct clutch oil. See
Figure 5-225,

From the 2-3 shift valve, direct
clutch oil is directed to:

1. Direct Clutch
2. Front Servo
3. 3-2 Valve

Direct clutch oil from the 2-3
shift valve flows past a one way
check valve to the small inner
area of the direct clutch piston
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Figure 5-223—Drive Range - First Gear
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to apply the direct clutch. Simul-
taneously, direct clutch oil is fed
to the front servo to release the
band.

The pressure of the direct clutch
oil, combined with the front servo
spring, moves the iront servo
piston against the intermediate
clutch oill pressure. The front
servo releases the band and acts
as an accumulaior for a smooth
direct clutch apply.

Direct clutch oil is also supplied
to the 3-2 valve to move the 3-2
valve against its spring and mod-
ulator pressure when modulator
pressure is below 94 psi. This
cuts off modulator oil to the 1-2
and 2-3 modulator valves and
allows the transmission to utilize
the torque multiplying character-
istics of the converter without
downshifting.

When modulator pressure is
above 94 psi, the 3-2 valve will
move against direct clutch oil and
allow modulator oil to act on the
2-3 and 1-2 shift valves,

SUMMARY

The forward, intermediate, and
direct clutches are applied. The
transmission is in Third Gear
(Direct Drive).

d. Reverse

When the selector lever is moved
to the reverse position, the manu-
al valve is repositioned to allow
line pressure to enter the reverse
circuit, Reverse oil then flows to
the following components: See
Figure 5-226.

1. Direct Cluteh

2. 2-3 Shift Valve

3. Rear Servo

4. Pressure Boost Valve

Reverse oll from the manual
valve flows to the large area of
the direct clutch piston and to the
2-3 shift valve. From the 2-3
shift valve, it enters the direct

clutch passage and is directed to
the small area of the direct clutch
piston to apply direct clutch.

Reverse o0il flows to the rear
servo and acts on the reverse
piston to apply the rear band
Reverse oi) also acts on the pres-
sure boost valve to boost line
pressure.

SUMMARY

The direct cluteh and the rear
band are applied. The transmis-
gion igs in Reverse.

e. Detent Downshifts

While operaiing at speeds below
approximately 70 miles per hour,
a forced or detent 3-2 downshift
is posgible by depressing the ac-
celerator fully. This engages an
electrically - operated switch at
the carburetor and actuates the
detent solenoid, The detent scle-
noid opens an orifice that allows
line oil at the detent valve to be
exhausted, thus permitting the
detent regulator valve to operafe.
Line oil acting on the detent valve
and &olenoid is supplied by a
smaller orifice. This orifice will
insure stable Lline pressure
throughout the system.

Drive oil on the detent regulator
valve is then regulated to a pres-
sure of approximately 56 psi and
called detent oil. Detent ail is
routed into the modulator passage
to the 1-2 and 2-3 modulator
valves and to the 1-2 and 2-3
shift valves. Below approximately
70 mph, the 2-3 shift valve will
close, allowing the transmission
to shift to second gear.

A detent 2-1 downshift can also
be accomplished at approximately
20 MPH by pressing the accelera-
tor through detent, the pressure
of the detent oil on the 1-2 shift
and 1-2 modulator valve will fur-
ther downshift the transmission
to first gear.

To insure a firm 1-2 wupshift
under detent conditions, detent oil

is directed to the 1-2 accumulator
valve to increase 1-2 accumulator
oil pressure acting on the rear
servo accumulator piston.

f. tow Range—First Gear
(Valves in First Gear Position)

Maximum downhill braking can be
attained at speeds below 20 MPH
with the selector lever in Lo
position as this directs Lo oil
from the manual valve to the fol-
lowing areas:

1. 1-2 Shift Valve
2. Rear Servo
3. 1-2 Accumulator Valve

4, Detent Regulator
Spacer

Io oil to the 1-2 shift valve
assists governor oil to hold the
1.2 shift valve in the upshifted
position. This prevents the trans-
migsion Irom downghifting to first
gear until the vehicle is slowed to
approximately 20 MPH.

Lo oil flows past a ball check to
the apply side of the rear servo
piston and through the 1-2 ac-
cumulator valve to raise the 1-2
accumulator oil to line pressure.
With line pressure on both sides
of the rear servo piston, the ac-
cumulator piston will apply the
band.

Lo o0il acts on both the detent
regulator valve and spacer. Com-
bined with the detent spring, lo
oil holds the detent valve against
line oil acting on the detent valve,
causing drive oil to flow through
the detent regulator valve into the
detent and modulator passages.
This increases line, detent, and
modulator o0il pressures to 150
psi. Modulator oil at line pres-
sure acting on the 1-2 modulator
valve overcomes both Lo and gov-
ernor o0il on the 1-2 shift valve at
any vehlicle speed below 20 MPH
and the transmission will shift to
first gear.

Valve and

With the transmission in first
gear-Lo range, the transmission
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cannot upshift to second gear re-
gardless of vehicle or engine
speed.

SUMMARY

The forward clutch and rear band
are applied. The transmission is
in First Gear - Lo Range.

g. Low Range—Second Gear
(Valves in Second Gear Position)

A 3-2 downshift for downhill
braking can be accomplished by
moving the selector lever to 1o
position. When the selector lever

is moved to Lo position, Lo ail
from the manual valve is directed
to the following compobents:

1. Detent
Spacer

2. 1-2 Shift Valve

Regulator Valve and

3. Rear Servo

4, 1-2 Accumulator Valve

1o oil from the manual valve
flows to the detent regulator valve
and spacer to hold the valve train
against line pressure. Drive oil
then flows through the detent reg-
ulator valve into the detent and

modulator pagsages to increase
line, detent, and modulator oil
pressures to 150 psi. This higher
pressure of the detent and modu-
lator oil on the 2-3 shift valve
will force the transmission to
downshift to second gear, regard-
less of vehicle speed.

1o oil is also directed to the rear
servo and the 1-2 accumulator
valve to boost 1-2 accumulator
oil in the rear servo to 150 psi.

To keep the 1-2 shift valve up-
shifted until approximately 20
MPH, Lo oil is also supplied to
the 1-2 shift valve.
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SECTION 5-C

AUTOMATIC TRANSMISSION REMOVAL & INSTALLATION

Paragraph

S5-7

5-7 TRANSMISSION
ASSEMBLY-REMOVAL
AND INSTALLATION

da. Removal

1, Raise car and provide sup-
port for front and rear of car

2. Disconnect front exhaust pipe
bolts at the exhaust manifold and
at the connection of the inter-
mediate exhaust pipe location
(8ingle exhaust only). On dual
exhaust the exhaust pipes need not
be removed.

3. Disconnect propelier shaft or
rear companion flange, mark
flange and shaft so parts may be
reassembled in same relative
position. Support shaft up out of
the way to prevent damage to
center joint caused by weight of
shaft,

4, Place suitable jack under
transmission and fasten trans-
migsion securely to jack,

5. Remove vacuum line 1o vacuum
modulator hose from vacuum
modulator.

6. 1oosen cooler line bolts and
separate cooler lines from
transmission.

7. Remove transmission mount-
ing pad to cross member bolts.

8. Remove tiransmission cross
mermber support to frame rall
bolts. Remove cross member.

CONTENYS OF SECTION 5-C

Subject

Adtomatic Transmission
Removal and Installation

9. Disconnect speedometer cable.

10. Loosen shift linkage adjusting
swivel clamp mut, Remove cotter
key, spring, and washer attaching
equalizer to outer range selector
lever. Remove equalizer.

11, Discomnect transmission fill-
er pipe at engine. Remove filler
pipe from tranamission.

12. Support engine at oil pan,

13, Remove transmission fly-
wheel cover pan to case tapping
screws, Remove flywheel cover
pan.

14, Mark flywheel and converter
pump for reassembly in same
posgition, and remove three con-
verter pump to flywheel bolts.

15, Remove transmission case to
engine block bolts.

16. Move transmission rearward
to provide clearance between con-
verter pump and crankshaft. In-
stall Tool J-21366 10 retain
converter., Lower transmission
and move ta bench.

b. Installation

1. Agsemble transmission to
suitable transmission jack and
raise transmission into position.
Rotate converter to permit cou-
plng of flywheel and converter
with original relationship.

2. Install {ransmission case to
engine block bolts. Torque to
30-40 ft. lbs. Do not overtighten.

3. Install flywheel to convetter
pump bolts, Torque to 30-40
ft. Ibs.

4, Install transmission cross
member support. Install mounting
pad ta cross member.

5. Remove transmission jack and
engine support.

6. Install transmission flywheel
cover pan with tapping screws.

7. Install transmission filler pipe
uging 2 new ‘‘0O’’ ring,

8. Reconnect speedometer cable.

9. Ingtall propeller shaft,
nect ypropeller
ilange.

10. Reinstall front
crossover pipe.

Con-
shaft to pinion

exhaust

11. Install oil
transmission.

cooler lines to

12, Install vacuum line to vacu-
um modulator.

13. Fill transmission with oil as
follows;

a. Add 4 pints of oil.

b. Start engine in neutral. DO
NOT RACE ENGINE. Move
manual control lever through each
range.

¢c. Check o0il level, adjust oil
level to full mark on dipstick.
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SECTION 5-D

TRANSMISSION DISASSEMBLY AND REASSEMBLY

CONTENTS OF SECTION 5-D

Parograph Subject Poae Paragraph Subject Page
5-8 Disassembly of Major Unils . . . . 5-94 5-22 Center Support and Intermediate
5-9 Removal of Governor, Speedometer Cluteh Disagsembly, Inspection
Driven Gear, Pan, Strainer, and and Reassembly. . . . . . . . .. 5-115
Intake Pipe . . . . .. ... ... 5-95 5-23 Inspection of Reaction Carrier, Rear
5-10 Remoral of Control Valve Assembly, Sprag and Output Carrier
Gotvernor Pipes and Detent Assemblies . . . . . . . oL 5-117
Spring Assembly . . . . ... .. 5-96 5-24 Pimon Replacement Procedure
5-11  Removal of Rear Servo, Solenoid Reaction and Output Carrier
Connector, Valve Body Spacer, Assemblies . . . . . . ... . 5-118
Gasket, Front Servo, Manual De- 5-256 laospection of Output Shaft . . ., . 5-119
tent and Park Linkage . . . . . . 5-96 5-26 Assembly of Rear Cnit . . . . .. 5-120
3-12 Removal of Rear Qil Seal and 5-27 Assembly of Units Tato Trans-
Extension Houging . .. . . . .. 5-98 mission Case . . . . . . . .. .. 5-122
5-13 Removal of Oil Pump. . . . . . .. 5-98 5-28 Rear Lxtension Housing
5-14 Disassembly of Gear Unit Assembly 5-101 Agsembly . . . . .. L 5~126
5-16 Governor Assembly. . . . . . . .. 5-102 5-29 Install Meanual Linkage . . . . . .. 5-126
5-16 Front Servo Disassembly, Inspection 5-30 Instaliation of Check Balls, Front
and Reassembly. . . . . . . . ., 5-103 Servo, Gaskets, Spacer and
5-17 Rear Servo Disassembly, Inspection Solenoid . . . . . . .. L 5-126
and Reasgsembly. . . . . . . . .. 5-103 5-31 1Installation of Rear Servo Assembly  5-127
3-18 Control Valve Assembly Disassembly, 5-32 Installation of Control Valve
Inspection and Reassembly. . . . 5-104 Assembly and Governor Pipes . . 3-12R
53-19 OQil Pump Disassembly, Inspection 5-33  Installation of Strainer and Intake
and Reassembly of Oi] Pump 5-108 Pipe . . . . . . ..o 5-128
5-20 Forward Clutch Disassembly, In- 5-34 Installation of Modulator Valve
spection and Reassembly 5-108 and Vacuum Modulator . . . . . 5-129
5-21 Direct Clutch and Intermediate 5-35 Installation of Governor Assembly . 53-129
Sprag Disassembly, Inspection _ 5-36 Installation of Speedometer Driven
and Reassembly. . . . .. .. .. 5-112 Gear Assembly. . . . ... ... 5-129
5-8 DISASSEMBLY OF 4. Remave modulator assembly 5. Remove modulator assembly

MAJOR UNITS

1. With transmission in cradle on
portable jack, remove J-21386,
remove the converter assembly,
by pulling straight out,

NOTE: The convertor conlains
a large amount of oil.

2, Instali holding Fixture J-8763
on the transmission so0 that the
modulator assembly will be lo-
cated on the side of the holding
fixture that is nearest the benclh.

3. Install fixture and transmis-
gion into holding Tool Base,
J-3289-20, with bottom pan facing
up. See Figure 5-500.

attaching screw and retainer. See
Figure 5-501.

and ‘O’ ring seal from case, See
Figure 5-502.

~—1-3289-20

Figure 5-500

Figure 5-501
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F -~ s g o
MODULATOR VALVE™
o ph

VACUUM MODULATOR

Figure 5-502

6. Remove modulator valve {rom
transmission case.

5-9 REMOVAL OF
GOVERNOR SPEEDO-
METER DRIVEN, GEAR,
PAN, STRAINER AND
INTAKE PIPE

NOTE: The following operations
can be performed with transmis-
sion in car,

1. Remove attaching screws, gov-
ernor cover and gasket. See Fig-
ure 5-50J,

2, Withdraw governor assembly
from case.

3, Remove the speedometer
driven gear attaching screw and
retainer. See Figure 5-505.

B o ‘V,\-/ e

\v)ff-‘,-\
o
g,kcowzmon

ASSEMBLY
COVER GASKET

. N
T~ T Y0
GOVERNOR ,.-/ .
COVER — T

Figure 5-505

4. Withdraw speedometer driven
gear assembly from case. See
Figure 5-506.

1. SPEEDOMETER DRIVEN |
GEAR ASSEMBLY ’

Figure 5-503

Figure 5=504

5. Remove botiom pan aftaching
screws. See Figure 5-507.

J-3289-20

Figure 5~507

6. Remove bottom pan and gasket,
See Figure 5-9508.

KEAR SERYO COVER CONTROL VALVE

ASSEMBLY

BOLT WITH WASHER ﬂ
*STRAINER
ASSEMBLY
Figure 5-508

7. Remove the pump intake pipe
and sftrainer assembly. See Fig-
ure 5-510.

L9 STRAINER & INTAKE
PIPE ASSEMBLY

Figure 5-510
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8. Remove the intake pipe to case
CKO)J rmg Seal.

5-10 REMOVAL OF
CONTROL VALVE
ASSEMBLY,
GOVERNOR PIPES
AND DETENT
SPRING ASSEMBLY

NOTE: The following operations
can be performed with transmis-
sion in car. -

1. Remove the control valve body
attaching screws and detent roller
and spring assembly. See Figure
5-611,

Figure 5-511
NOTE: Do not remove soclenoid

attaching screws.

2. Remove the control valve body
assembly and governor pipes. See
Figure 5-512.

Figure 5-512

NOTE: Do not allow manual
valve to fall out of control valve
assembly.

3. Remove the governor pipes
from control valve assembly. See
Figure 5-513.

Figure 5-513

4, Remove the control valve as-
sembly to spacer gasket, See
Figure 5-514.

Figure 5-514

5-11 REMOVAL OF REAR
SERVO, SOLENOID,
CONNECTOR, VALVE
BODY SPACER,
GASKET, FRONT
SERVO, MANUAL
DETENT AND PARK

LINKAGE

1. Remove the rear servo cover
attaching screws, the servo cover

and gasket. (Discard gasket). See
Figure 5-515.

REAR SERVO COVER

REAR SERVO GASKET

Figure 5-515

2. Remove the rear servo as-
sembly {rom the case. See Figure
5-516.

_ REAR SERVO ASSEMBLY
!’/
.\

Figure 5-516

3. Remove the servo accumulator
gprings. See Figure 5-5117.

SERYO SPRING &
RETAIMER ASSEMBLY

Figure 5-517
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4, Disconnect solenoid lead from
connector terminal. See Figure
5-518.

7. Remove the control valve as-
sembly spacer plate and gasket.
See Figure 5-522,

10. Unthread the jam nut holding
detent lever to manual shaft. See
Figure 5-524.

Figure 5-518
5. Compress fingers on connector
and withdraw connector and “‘O*’
ring seal. See Figure 5-520,

SPACER PLATE

Figure 5-522

8, Remove four (4) check balls

from cored passages in transmis-
sion case. See Figure 5-523.

SOLENOID CONNECT!
WITK “O" RING SEAL

Figure 5-520

6. Remove the solenoid attaching
gecrews, solenoid assembly and
gasket, See Figure 5-521.

SOLENQID ASSEMBLY

Figure 5-521

Figure 5-523
9. Remove the
assembly.

Figure 5-524

front servo

LEVER AND
ACTUATOR ASSEMBL

MANUAL LEVER AND e
SHAFT ASSEMBLY

Figure 5-525

11. Remove the detent lever from
the manual shaft.
5-526.

See Figure

Figure 5-526
12, Remove the manual shaft
from case.
NOTE: If necessary to replace,

pry the manuat shaft seal out of

case. See Figure 5-526.

CAUTION: Do not lose the jam
mut as it becomes free from the

manual shaft.

13. Remove parking actuator rod
and detent lever assembly.



3-98

DISASSEMBLY & ASSEMBLY

SUPER TURBINE ‘400"

14, If necessary, remove the de-
tent lever retaining “‘E’’ ring and
detent lever. See Figure 5-527.

PARKING BRAKE
ACTUATOR ASSEMBLY

DETENT LEVER

Figure 5-527
15, Remove attaching screws and
parking bracket. See Figure
5-228.

ATTACHING SCREWS

Figure 5-528
16. Remove parking pawl return
spring. See Figure 5-520.

Figure 5-529

17. Remove parking pawl shaft
retainer. See Figure 5-530.

] -
L N
"W PARKING BHAKE SHATP]

Figure 5-530

18. Remove parking pawl shaft,
“0’* ring seal and parking pawl,
See Figure 5-531.

SHAFT WITH O™ MNG SEAL

Figure 5-53

5-12 REMOVAL OF REAR
OIL SEAL AND
EXTENSION
HOUSING

1. ¥ necessary to replace, pry
the rear oil seal from the exten-
sion housing. See Figure 5-532.

2, Remove extension housing to
case attaching bolts. See Figure
5-533.

3. Remove the extension housing
and extension housing to case
seal. See Figure 5-534.

REAR SEAL

Figure 5-534

5-13 REMOVAL OF
OIL PUMP

1. If necessary to replace, pry
front seal from pump. See Fig-
ure 5-535.
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Figure 5-535

2. Remove the pump attaching
bolts. See Figure 5-536

ng e
K

Figore 5-534

3. Install 5/16-18 threaded slide
hammers, J-7004 or J-6123, into
bolt holes in the pump body and
remove, See Figure 5-537 pump
assembly from case. (See illus-
tration for location of threaded
holes.)

Figure 5-537

4, Remove and discard pump to
tase seal ring. See Figure 5-538.

SEAL RING

Figure 5-538

5. Remove the

gasket,

pump to case

6, Remove turbine shaft (rom
transmission. See Figure 5-540.

Figure 5~540

7. Remove forward clutch assem-
bly. See Figure 5-541.

8. Remove forward clutch hub to
direct clutch housing bronze
thrust washer, ii it did not come
out with forward clutch housing
assembly.

9. Remove the direct clutch as-
sembly. See Figure 5-542.

Figure 5-542

10. Remove the front band as-
sembly. See Figure 5-543,

Figure 5-543

11. Remove the sun gear shaft,
See Figure 5-544.
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Figure 5-544

12. Remove the case center sup-
port to case bolt and center sup-
port locating screw. See Figure
5-544A,

3 CENTER SUPPORT BOLT
] QY =

Figure 5-544A

13. Remove the intermediate
cluteh backing plate to case snap
ring. See Figure 5-545.

Figure 5-545

14, Remove the intermediate
clutch backing plate, 3 composi-
tion, and 3 steel clutch plates.
See Figure 5-546.

4 i
\ L STEEL PLATES (3)
s x T A
COMPOSMON MLATES (3] S

»

Figure 5-544

15. Remove the center support
to case retaining snap ring. See
Figure 5-547.

Figure 5-547

16. Remove the entire gear unit
assembly by lifting with Gear As-
sembly Installing and Removing
Tool J-21365 with J-7004 slide
hammer. See Figure 5-548,

17. Remove the output shaft to
cage thrust washer from the rear
of the output shaft or inside the
case., See Figure 5-550.

THRUST WASHER

Figure 5-550
18. Place the gear unit assembly
with output shaft facing down in
hole in work bench. See Fig-
ure 5-551.

I
3

Figure 5-551

19. Remove the rear unit selec-
tive washer from the transmis-
sion case, See Figure 5-552,
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Figure 5=552

20. Remove the rear band as-
sembly. See Figure 5-553,

Figure 5-553

5-14 DISASSEMBLY OF
GEAR UNIT
ASSEMBLY

1. Remove the case center sup-
port assembly, See Figure 5-554,

CASE CENITER
SUBPORT ASLEMBLY

Figure 5-554

2. Remove the center support to
reaction carrier bronze thrust
washer, See Figure 5-555.

THRUST WAGSHER

Figure 5-555

3. Remove the center support to
sun gear races and thrust bear-
ing, See Figure 5-556,

NOTE: One of the races may
have been removed with the cen-

ter support,

0 RLANGED LT

b\ . THRUST BEARING

i ALANGIO RACE

Figuse 5-556

4, Remove the reaction carrier

and sprag assembly. See Fig-
ure 5-557.
5. Remove sun gear, See Fig-
ure 5-558,
6. Remove reaction carrier to

output carrier thrust washer, See
Figure 5-560.

Figure 5-560

7. Turn assembly over and place
mainshaft in hole in work bench.
See Figure 5-561.

8. Remove output shaft to rear
carrier snap ring. See Fig-
ure 5-562,
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Figure 5-562
9. Remove output shaft.

NOTE: If replacement of the

drive speedo gear iS necessary
remove in the following manner.

a. Install Speedo Gear Removing
Tool, J-21427 and J-9578, on out-
put shaft and remove drive speedo
gear, See Figure 5-563.

Figure 5-563

b. Install mew speedo drive and
drive to approximately 5.6' using
tool, J-5154. See Figure 5-564,

Figure 5-564

10. Remove output shaft to rear
internal gear thrust bearing and
two (2) races, See Figure 5-565,

/ O D FLANGED

<] {.D. FLANGED

Figure 5-565

11. Remove rear internal gear
and mainshaft. See Figure 5-566.

Figure 5~566

12. Remove the rear internal
gear to sun gear thrust bearing
and two (2) races. See Fig-
ure 5-561,

O.D. FLANGED RACE

THRUST BEARING

L.D. FLANGED RACE

Figure 5-567

13, If necessary, remove the rear
internal gear to mainshaft snap
ring to remove mainshaft. See
Figure 5-568,

—

MAINSHAFT

Figure 5-568

5-15 GOVERNOR
ASSEMBLY

All components of the governor
assembly, with the exception of
the driven gear, are of a select
fit and each assembly is cali-
brated. Therefore, the governor
will be serviced as an assembly.

a. Inspection

1. Wash governor assembly in
cleaning solvent, air dry and blow
out all passages,
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2. Ingspect governor 8leeve for
nicks, burrs, scoring or galling.

3. Check governor sleeve for free
operation in bore of transmission
case.

4, Inspect governor valve for
nicks, burrs, scoring or galling.

5. Check governor valve for free
operation in Dbore of governor
sleeve.

6. Inspect governor driven gear
for nicks, burrs or damage,

7. Check governor driven gear
for looseness in governor slesve.

8. Inspect the governor weight
springs for distortion or damage.

9. Check the governor weights for
free operation in their retainers.

5-16 FRONT SERVO
DISASSEMBLY,
INSPECTION AND
REASSEMBLY

a. Disassembly

1, Place servo assembly in vise
so that piston and pin tend to
compress spring, See Fig-
ure 5-570,

2. Remove piston retaining snap
ring using J-4880 pliers.

3. Remaove assembly from vise.

4., Remove front
gpring and washer,

servo piston,

FRONT SERVO ASSEMBLY

Figure 5-570

5. Remove snap ring and spring
retainer from servo pin.

6. Remove oil ring f{rom servo
piston.

b. Inspection

1. Taspect servo pin for damaged
snap ring groove. See Fig-
ure 5-571,

2. Inspect piston for damaged oil
ring groove. check freedom of
ring in groove.

3. Inspect piston for ecracks or
porosity,

4. Check fit
piston,

of servo pin in

c. Reassembly

1. Place small end of spring re-
tainer over tapered end of piston
pin.

2, Install retaining snap ring next
to spring retainer,

3. Install oil ring on servo piston.

4. Tnstall washer on piston pin
end opposite spring retainer.

5. Install
retainer,

spring against spring

6. [nstall piston, large end over
spring,

7. Place assembly in vise, com-
press piston pin against piston
and install snap ring.

5=-17 REAR SERVO
DISASSEMBLY,
INSPECTION AND
REASSEMBLY

a. Disassembly

1. Remove snap ring retaining
servo piston to band apply pin,
See Figure 5-572.

2. Remove servo piston and
washer from band apply pin. See
Figure 5-573.

3. Remove second washer from
band apply pin.

4. Remove accumulator piston
from band apply pin.

5. Remove thrust washer from
band apply pin.

6. Remove oil seal from servo
piston,

7. Remove oil ring from accumu-
lator piston.

b. Inspection

1, Inspect freedom of accumu-
lator ring in piston.

2. Inspect fit of band apply pin
in each piston.

3. Inspect band apply pin for
scores, cracks, and opening of
drilled passages.

SNAF
RING

PISTON OIL SEAL

RING

PASTON
SPRING

PIN SPRIMG

RETAINER

SNAP
RING

Figure 5-571
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- RETAINING REAR SERVO
SNAP RING ASSEMBLY
Figure 5-572

4, Inspect accumulator piston for
open bleed passage.

5. Inspect band apply pin for

proper identification as deter-
mined by pin selection check.

¢. Reassembly

1. Install
piston.

ring on accumulator

2. Install seal on servo piston.

3. Install washer with large 1L.D.
over piston pin.

4, Install accumulatoc piston,
cupped end first, over band apply
pin.

5. Install flat washer over band
apyply pin,

6. Install gervo piston, large end
first, over band apply pin.

7. Install third washer and snap
ring.

5-18 CONTROL VALVE
ASSEMBLY,
DISASSEMBLY,
INSPECTION AND
REASSEMBLY

a. Disassembly

1. Position control valve assem-
bly with cored face up and servo
pocket nearest operafor,

SNAP
RING

SERVO
PISTON

OlL SEAL

SERVO MSTON
WASHER

LOWER SERVO WASHER

o

7 \.
i / ACCUMULATOR PISTON
~ 8 /
Y

0

Oll. SEAL ACCUMULATOR REAR BAND
RING WASHER APPLY PIN
Figure 5-573

2. Remove manual valve from
upper bore.

3, On the right side, next bore,
remove the retaining pin, 1-2
bushing, 1-2 modulator valve and
1-2 spring.

4, Remove the 1-2 shift valve.

5. From the next bore remove
the retaining pin and 2-3 bushing,
2-3 modulator valve and 2-3
spring.

6. Remove the 2-3 shift valve.

7. From the next bore remove
the retaining pin, bore plug, 3-2
spring and valve,

8. At the other end of the assem-
bly, top bore, remove the retain-
ing pin and bore plug.

9. Remove the detent valve, de-
tent regulator valve, spring and
spacer,

10, In the next bore, check the
operation of the 1-2 accumulator
valve by moving the valve 2gainat
the spring.

NOTE: The 1-2 accumulator
valve is factory adjusted.

11. If removal is necessary, back
out adjusting screw EXACTLY
FOUR TURNS. Remove bore plug,
‘spring and 1-2 accumulator valve,
See Figure 5-575,

b. Inspection

1. Inspect all valves for scoring,
cracks and free movement in
their respective bores,

2, Inspect the bushing for cracks,
scratches or disfortion,

3. Inspect the body for cracks,
or gcored bores,

Figure 5-575
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4, Check all springs f{or distor-
tion or collapsed coils.

c. Reassembly

1. If the 1-2 accumulator valve
was removed, install in lower
left hore, small end first.

2, Install 1-2 accumulator spring.

3, Install bore plug over spring,
compress bore plug, and tighten
adjusting screw EXACTLY FOUR

TURNS. See Figure 5-376.

Figure 5-576

4, In the next hore up, install the
detent spring and spacer.

5. Install the detent regulator
valve as shown in Figure 5-574.

6. Install the detent valve, small
land first.

7. Install the bore plug (hole out)
and retaining pin.

8. In the lower right hand bore,
install the 3-2 valve, stem out.

9. Install the 3-2 spring, bore
plug (hole out) and retaining pin,

10. In the next bore up, install
the 2-3 shift valve, and spring,
straight land first.

11, Install the 2-3 modulator
valve into the bushing and install
both parts into the valve bore,

12, Compress the bushing against
the spring and instali the retain-
Ing pin.

13, In the next bore, install the
1-2 shift valve, small end first,
and install the 1-2 spring.

14, Install the 1-2 modulator
valve into the bushing and install
both parts into the valve bore,

15. Compress the bushing against
the spring and install the retain-
ing pin,

16. Install the manual valve with
detent pin groove to the right.

3-19 OIL PUMP
DISASSEMBLY,
INSPECTION AND
REASSEMBLY OF
OIL PUMP

a. Disassembly

1, Place pump assembly in hole
in bench.

2. Compress the regulator hoost
valve bushing against the pres-
sure regulator spring and remove
the snap ring, using J-5403
pliers. See Figure 5-577,

SNAP RING

REGULATOR BQOST VALVE
15403 erSHlNG AND VALVE

DY

Figure 5-577
3, Remove the regulafor boost
valve bushing and valve.
4. Remove the pressure regulator
spring.

5. Remove the regulator valve,
spring retainer and spacer(s), if
present, See Figure 5-578.

6. Remove the pump cover to
body attaching bolts. See Fig-
ure 5-580.

PRESSURE REGULATOR SPACER
PRESSURE REGULATOR VLVE

/SPRING RETAINER WASHER

Figure 5-578

Figure 5-580
7. Remove pump cover from
body, See Figure 5-581.
PUMP COVER

Figure 5-58]

8. Remove the retaining pin and
bore plug from the pressure
regulator bore, See Figure 5-3582.
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BORE PLUG  PUMP COVER

Figure 5-582

9. Remove the hook type oil rings
from the pump cover, See Fig-
ure 5-383.

Figure 5-583

10. Remove the pump to forward
cluteh housing selective washer
{fiber),

NOTE: Do not remove the cooler
by-pass seats, unless replace-
ment of the seats, valves or
springs is necessary.

11. If necessary, remove the by-
pass valve seats using tool
J-21361, attached to a slide ham-
mer, J-6125, or J-7004, See Fig-
ure 5-584.

12. Remove
and springs.

the by-pass valves

13. With pencil lead mark drive
and driven gears for reassembly
and remove drive. See Figure
5-585,

Figure 5-584

PUMP DRIVE GEAR
PUMP DRIVEN GEAR

Figure 5-585

14. Remove driven gear f[rom
pump body. See Figure 5-585A.

PUMP DRIVEN GEAR

Figure 5-585A

b. Inspection of Pump Bady
and Pump Cover

1. Inspect the gear pocket and

crescent for scoring, galling or
other damage, See Figure 5-386.

Figure 5-586

2, Place pump geacrs in pump and
check the [following clearances
while holding each gear towards
the crescent,

a, Driven gear O.D. to body
clearance. Clearance should be
.0045"-,0011"", See Figure 5-587.

Figure 5-587

b, Driven gear I.D. to crescent
clearance. Clearance should be
000~.0052. See Figure b5-588.

c. Drive gear to crescent
.004-,019, See Figure 5-590,

d. Pump body face io gear face
clearance. Clearance should be
.0008"-.0015". See Figure 5-591.

3, Check face of pump body for
scores or nicks,

4, Check oil passages.
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Figure 5-588

Figure 5-591
5. Check for damaged cover bolt
attaching threads.
6. Check for overzll flatness of
pump body face.

7. Check bushing for scores or
nicks.

8. Inspect the pump attaching bolt
seals for damage, replace if
necessary,

9. Inspect
over all
ure 5-592,

pump cover face for
flatness. See Fig-

10, Check for scores or chips
in pressure regulator bore,

11. Check that all passages are
open and not interconnected.

Figure 5-592

12. Check for scoring or damage
at pump gear (ace,

13. Inspect stator shaft for dam-
aged splines, or scored bushings,
If replacement of bushing is
necessary proceed as follows:

a, Thread J-8647-1 info stator
shaft bushing. Thread slide ham-
mer J-2619 into remover. Clamp
glide hammer handie into vise,
Grasp stator shait and remove.

b. Using Installer J-21465-3 in-
stall bushing.

14, Ingpect oil ring grooves for
damage or wear.

15. Inspect cooler by-pass valves
for free operation and sealing
qualities,

16. Inspect selective washer
thrust face for wear or damage.

17. Inspect pressure regulator
and boost valve for free
operation,

c. Reassembly

1. Install the drive and driven
pump gears into the pump body

with alignment marks up. See
Figures 5-593 and 5-593A.
NOTE: The drive pgear with

drive tangs up.

PUMP DRIVEN GEAR

Figure 5-593

PUMP DRIVE GEAR

PUMP DRIVEN om\
\ "

Figure 5-593A

2. Install the pressure regulator
spring spacer(s) if required, re-
tainer and spring into the pres-
sure regulator hore.

3. Ingtall the pressure regulator
valve from opposite end of bore,
atem end first,
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4, Install the boost valve into the
bushing, stem end out, and install
both parts into the pump cover by
compressing the bushing against
the spring.

5. Install the retaining snap ring,
§. Install the pressure regulator
valve bore plug and retaining pin

into opposite end of bore. See
Figure 5-594.

BORE PLUG

PUMP COVER

Figure 5-5%94

7. Install the previously selected
front unit selective thrust washer
(fiber) over the pump cover de-
livery sleeve. 3ee Figure 5-5880.

OIL RINGS

PUMP BODY

Figure 5-595

8. Install two (2) hook type oil
seal rings,

9. If removed, install by-pass
valve spring (large end first)
valve and seat, using J-21360,
drive the seat to the stop. See
Figure 5-596.

Akid BYPASS
VALVE SEATS
{2 PLACES)

Figure 5-5%6

10, Assemble pump cover to
pump body with attaching boits,
See Figure 5-591,

NOTE: Leave the bolts one turn
looge at this time,

PUMP COVER

1 /:"j(;;
1-21368

11. Place pump aligning strap,
J-21368, over pump body and
cover, and tighten too)l. See Fig-
ure 5-598,

12. Tighten pump cover bolts.

13, Install the pump to case ¢O”
ring seal.

5-20 FORWARD CLUTCH
DISASSEMBLY,
INSPECTION, AND
REASSEMBLY

a. Disassembly

1. Remove the forward clutfch
housing to direct clutch hub snap
ring. See Figure 5-600.

FORWARD

CIUTCH (OUSING
DIRECT

cuyrcH HUR
\

Figure 5-600

2. Remove the direct clutch hub.
See Figure 5-601.

Ty

- .
N
—\@/ o
e

u\‘\.
S

\ &
I Cx
. !

CLUTCH HUB —Y/

DIRECT /
P

4

|

=

-

Figure 5-598

Figure 5-601



5-110 DISASSEMBLY & ASSEMBLY

SUPER TURBINE ‘400"

3. Remove the forward clutch hub
and thrust washers, See Fig-
ure 5-602,

FORWARD CLUTCH
HOUSING

Figure 5-602

4. Remove f{ive (5) composition
and five (5) steel clutch plates,
See Figure 5-603.

COMPOSITION-_ g
PLATES NS

[\

. FORWARD
T~ CLUTCH
HOUSING

Figure 5-603

5. Using J-2590 clutch spring
compressor, compress the spring
retainer and remove the gnap
ring, See Figure 5-604.

6. Remove the tools, snap ring,
spring retainer and sixteen
clutch release springs. See Fig-
ure 5-605.

7. Remove the cluteh piston, See
Figure 5-606.

8. Remove the inner and outer
clutch piston seals, See Fig-
ure 5-607,

9. Remove the center piston seal
from the forward clutch housing,
See Figure 5-608.

SNAP RING 1-2590-5

125904 % -
ST oy,
“\ RN 1-2590-3
&
Figure 5-404
At

PISTON RELEASE
SPRING (1¢)  «

Figure 5-405

FORWARD CLUTCH
PISTON WITH
OIL SEALS

FORWARD
. \CLUTCH
HOUSING
Figure 5-606

CLUTCH OUTER SEAL
FORWARD CLUTCRH PISTOMN

Figure 5-607

CLUTCH INER SEAL

[} : g 234
Rt SR

FORWARD CLUTCH PISTON

Figure 5-608
b. Inspection

1. Ingpect the drive and driven
clutch plates for signs of burn-

ing, scoring, or wear, See T'ig-
ure 5-611.
2. Inspect sixteen springs for
collapsed coils or signs of
distortion,
3. Inspect the clutch hubs for

worn splines, proper lubrication
holes, thrust faces,

4, Inspect the piston for cracks,

5, Inspect the clutch housing for
wear, scoring, open oil passages
and free operation of the ball
check.

¢. Reassembly

1, Place new inner, and oufer
oil seals on clutch piston, lips
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SNAP
RING

DIRECT
CLUTCH Hus

FORWARD
CLUTCH Hus

A

FORWARD CLUTCH
ASSEMBLY~—PART 21

.f'/l ij\\\»\
LA

.
J

STEEL
PLATES (S|

\

COMPOSITION
THRUST PLATES (5 )
WASHERS
Figure 5-611

face away from spring pockets,
See Figure 5-612.

2. Place a new center seal on
the cluteh housing, lip faces up.
See Figure 5-613.

3. Place seal protector tool
J-21362, over clutch hob and in-

B CLUTCH INNER SLal

FORWARD CLUTCH PISTON

stall outer clutch piston seal pro-
tector J-21409, into clutech drum
and install piston. See TFigure
5-614,

4. Install clutch release springs
into pockets in piston. See Fig-
ure 5-613,

FORWARD CLUYCH HOUSING 7

CLUTCH CENTER SEAL

121367
e

. , 7121409
FORWARD CLUTCH PISTON

Figure 5-614

PISTON RELEASE

SPRING (1)

Figure 5-615
5. Place spring retainer and snap
ring on springs.

6. Compress springs using clutch
compressor tool or J-2590, and

install snap ring, See Figure
5-818.
SNAP RING )2590-5

Figure 5-612

Figure 5-613

Figure 5-616
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7. Oil and install five (5) com-
position and five (5) steel clutch
plates, starting with steel and
alternating steel and composition.
See Figure 5-617,

COMPOSITION - o
PLATES

g

ST ORWARD
; @?j ~~ CIUTCH
HOUSING

Figure 5-617

8. Ingtall the forward clutch hub
washers. Retain with petrolatum.
See Figure 5-620,

FORWARD
CLUTCH HUB

o

THRUST
WASHERS

FORWARD CLUTCH
HOUSING

Figure 5-620

9. Place forward clutch hub into
forward clutch housing and clutch
plates.

10, Install the direct clutch hub
and retaining snap ring, See Fig-
ure 5-621,

11, Place forward clutch housing
on pump delivery sleeve and air
check clutch operation. See Fig-
ure 5-622,

FORWARD
CLUICK HOUSING

DIRECT
CLUTCH HUB

Figure 5-621

Figure 5-623

FORWARD CLUTCH 4
ASSEMBLY

PUMP ASSEMBLY

Figure 5-622

5-21 DIRECT CLUTCH AND

INTERMEDIATE SPRAG

DISASSEMBLY,
INSPECTION, AND
REASSEMBLY

a. Disassembly

1. Remove sprag retainer snap

ring and retainer. See TFigure
5-623.
2. Remove sprag outer race,

bushings and sprag assembly. See
Figure 5~624,

3. Turn unit over and remove
backing plate to ctutch housing
snap ring. See Flgure 3-625,

SPRAG

SPRAG ASSEMBLY

BUSHING ™~

SPRAG
OUTER
RACE

SPRAG
BUSHING

-

Figure 5-624

OIRECT OIRECT CLUTCH
CLUTCH BACKING PLATE
HOUSING

Figure 5-625

4. Remove direct clutch backing
plate, (five) 5 composition and
(five) 5 steel clutch plates. See
Figure 5-626.



SUPER TURBINE ‘400"

DISASSEMBLY & ASSEMBLY 5-113

DIRECT CLUTCH
BACKING PLATE

COMPOSITION
PLATES (5)

STEEL
PLATES {5)

Figure 5-626

5, Using clutch compressor tool
J-8765-1 and J-21409 or J-2590,
compress spring retainer and re-
move snap ring., See Figure
5-627.

7. Remove the direct clutch pis-
ton., See Figure 5-630,

DIRECT CLUTCH £
PISTON ASSEMBLY

DIRECT CLUTCH
HOUSING

Figure 5-630

8. Remove the outer seal from
the piston. See Figure 5-631.

J-2590-4

CLUTCH OUTER SEAL

Figure 5-627

6. Remove retainer and sixteen
(16) piston release springs. See
Figure 5-628.

Figure 5~631

9. Remove the inner seal {rom
the piston. See Figure 5-631A,

RELEASE SPRING
RETAINER

Yl
PISTON REL%-.’ i
SPRING {13)

DIRECT CLUTCH
HOUSING

Figure 5-4628

Figure 5-631A

10. Remove the center piston seal
from the direct clutch housing.
See Figure 5-632,

Figure 5~632
b. Inspection
1. Inspect sprag assembly for

popped or loose sprags, See Fig-
ure 5-633,

SPRAG CLUTCH
BUSHINGS RETAVNER

INTERMEDIATE QYTCH

QUTER RALE

INTERMEDIATE CLUTCH
SPRAG ASSEMBLY

DIRECT CLUTCH HOUSING

AND RACE ASSEMBLY

Figure 5-633

2. Inspect sgprag bushings for
wear or distortion.

3. Inspect the inner and outer
races for gcratches or wear.

4, Inspect the clutch housing f[or
cracks, wear, proper opening of
oil passages or wear on clutch
plate drive lugs,

5. Inspect the drive and driven
clutch plates for sign of wear
or burning.

6. Ingpect the backing plate for
scratches or other damage.



5-114 DISASSEMBLY & ASSEMBLY

SUPER TURBINE ‘400"

7. Inspect the clutch piston for
cracks and free ouperation of the
ball checks.

c. Assembly

1. Install a new inner clutch pis-
ton seal on piston with lips facing
away from spring pockets. See
Figure 5-634.

CLUTCH iNNER SEAL [+

Figure 5-634

2 new ouler clutch
See Figure 5-635.

2. Instzall
piston seal.

CLUTCH OUTER SEAL

Figure 5-635

3. Install a new cenier seal on
clutch housing with lip of seal
facing up, See Iigure 5-636.

4. Place seal protectors, tools
J-21362 - Inner, J-21409 - Outer,
over hub and cluteh housing and
install clutch piston. See Fig-
ure 5-6317.

or J-2590, install snay ring. See
Figure 5-639,

SNAP RING J-2590-5

2

N

,
&2
~—_ 25900

|
{

Y

J-21262

)-21409

DIRECT CLUTCH
PISTON ASSEMBLY

Figure 5-637

5. Install sixteen (16) springs
into the piston. See Figure 5-638.

RELEASE SPRING
RETAINER EN

PISTON RELEASE :
SPRING (18} !

DIRECY CLUTCH
HOUSING

Figure 5-6438

6. Place spring retainer and spap
ring on retainer.

7. Using clutch compressor tool

Figure 5-63%

8. Install five (5) composition and
five (5) steel clutch plates, start-
ing with steel and aiternating
steel and composition. The steel
plates must have the notches in
the drive lugs one above the
other, See Figure 5-640,

COMPOSITION
J / PLATES (5)

4, STEEL
© T PLATES (5}

Figure 5-640

9. Install the clutch backing plate,

10. Install the backing plate re-
taining snap ring. See Figure
5-641,

11, Turn unif over and install one
sprag bushing, cup side up, over
inner race.

12. Install
outer race.

sprag assembly into

13. With ridge on inner cage fac-
ing down starl sprag and outer
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DIRECY
CLUTCH
HOUSING

DIRECT CLUTCH
BACKING PLATE

Figure 5-641

race over inner race with clock-
wise turning motion, See Fig-
ure 5-642.

NOTE: Outer race should not turn

counterclockwise.

INTERMEDIATE
CLWICH QUTER
RACE

e

o RMTERMEOTATE
CLUTCH SPRAG
ASSEMBLY

ILOUSING &
R&CE ASSEMBLY

Figure 5-642

14, Instal) sprag cretainer over
sprag, cup side down. See Fig-
ure 5-643,

15, Install sprag retainer and

snap ring. See Figure 5-644.

R
\"”\

SNAP RING

SPRAG RETAINER

Figure 5-644

16, Place direct clutch assembly
over center support and air check

operation of direct clutch, See
Figure 5-645.
NOTE: If air is applied through

reverse passage it will escape
from the direct clutch passage,
This is normal.

OIRECT
CLUTCH
ASSEMBLY %3

CENTER
SUPPORT
ASSEMBLY

SPRAG
RETARNER

Figure 5-643

Figure 5-645

5-22 CENTER SUPPORT
AND INTERMEDIATE
CLUTCH DISASSEMBLY,
INSPECTION, AND
REASSEMBLY

a. Disassembly

1, Remove four (4) hook type oil
seal rings from ceunter support.
See Figure 5-6486,

=

CENTER :1 Ol SEAL

SUPPORT
ASSEMBLY

4 RINGS

Figure 5-646

2. Using Clulch Compressor
J-2590, compress the spring re-
talner and remove the snap ring,
See Figure 5-647.

1-2590-5

. 1.2590.15

SNAP RING

. J-2590-3

Figure 5-647

3. Remove the spring retainer
and twelve (12) clutch release
springs. See Figure 3-648,

Figure 5-648
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intermediate
See Figure 5-650.

4. Remove the
clutch piston.

A “‘M.’ \3 )
INTERMEDIA TE g T
CLUTCH PISTON

iy /{/
CENTER SLADRY >
B RACE ASSEMBLY

Figure 5-450

5. Remove the inner piston seal.
See Figure 5-651.

NOTE: Do not remove the three
(3) screws retaining the sprag
inner race to the center support,

INTERMEDIATE tLUYCH
INNER SEAL

x$ﬁ@%

IN'I'ERMED(ATE
CLUTCH PISTON

Figure 5-451

INTERMEDIATE CLUTCH
OUTER SEAL

INTERMEDIATE CLUTCH PISTON

6. Remove the outer piston seal.
See Figure 5-651A.

b. Inspection

1. Inspect the sprag inner race
for scraiches or indentations. Be
sure the lubrication hole is open,
See Fipure 5-652,

CEW1Be S

Pl
Low a@urcH
ASSLmbdlY G

ALBEmALY
Nlﬂm A'f CLTLH

s@*’t

lnrﬂul ENXTE)
78 SN

CENTIY § RO
THRUST wASHIR

Nvuumml
QNTCH PIION

Figure 5-452

2. Inspect the bushing for scor-
ing, wear or galling. If replace-
ment is necessary proceed as
follows:

a. Using tool J-21465-8 remove
bushing.

b. From sprag side of support in-
stall bushing using tool J-21465-6.
Install bushing (lush to .010 below
counterbore.

3. Check the oil ring grooves for
damage.

4. Air check the oil passages to
be sure they are open and not
interconnected, See Figure 5-653.

5. Inspect the piston sealing sur-
faces for scratches,

6. Inspect the piston seal grooves
for nicks or other damage.

7. Inspect the piston for cracks
or porosity.

8. Inspect the release springs for
distertion.

¢. Assembly

1. Install new inner seal on the
piston with lip of the seal facing
away from the spring pocket. See
Figure 5-654,

INTERMEDIATE CLUTCH
INNER SEAL

INTERMEIRATE
CLUTCH PISTON

Figure 5-654

2. Install new outer seal. See

Figure 5-654A.

INTERMEDIATE CLUTCH
OUTER SEAL

INTERMEDIATE CLUTCH PISTON

Figure 5-651A

Figure 5-653

Figure 5-654A
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3. Install inner seal protector,
tool J-21363, on the center sup-
port hub, install the piston, See
Figure 5-655.

Figure 5-655

4, Install fwelve (12) release
springs into the piston. See Fig-
ure 5-636,

INTERMEDIATE CLUTCH
RELEASE SPRING (12)

Figure 5-656

5. Place the spring retainer and
snap ring over the springs.

6. Using the cluich spring com-
pressor, compress the springs
and install the snap ring, See
Figure 5-657.

7. Install four (4) hook type oil
rings. See Figure 5-658.

8. Air check operation of inter-
mediate cluteh pision. See Fig-
ure 5-560.

CENTER
SUPPORT
ASSEMBLY

OIL SEAL
4 RINGS

CENTER
SUPPORT
ASSEMBLY

Figure 5-660

5-23 INSPECTION OF
REACTION CARRIER,
REAR SPRAG AND
OUTPUT CARRIER
ASSEMBLY

1. Inspect band surface on re-
action carrier for signs of burn-
ing or scoring,

2. Inspect the sprag outer race
for scoring or wear,

3, Inspect the thrust washer sur-
faces for signs of scoring or
wear,

4. Inspect the bushing for dam-
age., If bushing is damaged
the reaction carrier must be
replaced,

5. Inspect the pinions for damage,
rough bearings or excessive tilt.

6. Check pinion end play. Pinion
end play should be 009" -~ ,024".
See Figure 5-662.

Figure 5-662

7. Inspect the sprag for damaged
members,

8. Inspect the sprag cage and re-
taining spring for damage.

9, Inspect the front internal gear
for damaged teeth.

10. Inspect the pinions for dam-
age, rough bearings or excessive
tilt.

11, Check pinion end play. Pinion
end play should be ,009'" - .024",
See Figure 5-663.

12, Inspect the parking pawl lugs
for cracks or damage.

13. Inspect the output locating
gplines for damage.
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Figure 5-563

5-24 PINION
REPLACEMENT
PROCEDURE

1. Support the carrier assembly
on its front face,

2. Using a tapered punch, drive
or press the pinions out of the
carrier. See Figure §5-664,

Figure 5-664
3. Remove the pinions, thrust
washers and vcvoller needle
bearings.

4, Inspect the pinion pocket thrust
faces for burrs and remove if
present.

5, Install nineteen (19) needle
bearings into each pinion, using
petrolatum to hold the bearings
in place., Use a pinion pin as a
guide, See Figure 5-665,

FINION PIN
BRONZE WASHER
/_/ SYEEL WASHER
\ PLANET PINION
N e
HEADED END k - fj NEEDLE BEARINGS

BRONZE WASHER

STEH WASHER

A

Figure 5-665

6. Place a bronze and steel thrust
washer on each side of pinion
so steel washer is against
pinion, hold them in place with
petrolatum,

7. Place the pinion assembly in
position in the carrier and install
a pilot shaft through the rear face
of the assembly to hald the parts
in place,

8, Drive a new pinion pin into
place while rotating pinion from
the front, being sure that the
headed end is flush or below the
face of the carrier. See TIigure
5-6686,

9. Place 2 large punch in a bench
vise to be used as an anvilt while
staking the opposite end of the

pinion pin in three places. See

Figure 5-667.

NOTE:; Both ends of the pinion
pins must lie below the face of
the carrier or interference may
occur.

PLANEY PINIOM PIN
HEADED END U#P

Figure 5-666
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Figure 5-667

5-25 INSPECTION OF
OUTPUT SHAFT

a. Output Shaft

1. Inspect the bushing for wear or
galling. H replacement is neces-
sary proceed as follows:

a. Thread Tool J-T7451-1 into
bushing using slide hammer
J-2619,

b. Using Tool J-21465-1 install
bushing,

2. Inspect the bearing and thrust
washer surfaces for damage,

3. Inspect the governor drive
gear for rough or damaged teeth,

4. Inspect the splines for damage.

5. Inspect the orificed cup plug
in the lubrication passage.

6. Inspect the drive for

damage.

lugs

b. Inspection of Rear
Internal Gear

1. Inspect the gear teeth for

damage Oor wear.
2. Inspect the splines for damage,

J. Inspect the gear for cracks.

¢. Inspection of Sun Gear

1. Inspect gear teeth for damage
or wear,

2. Inspect splines for damage,

3, Be sure o0il lubrication hole
is open,

d. Inspection of
Sun Gear Shaft

1. Inspect shaft for cracks or

splits,
2. Inspect splines for damage.

3. Inspect bushings for scoring
or galling.

4, Tngpect the ground bushing
journals for damage.

5. Be sure the oil lubrication hole
1s open.

e. Inspection ot
Turbine Shaft

1. Inspect for open lubrication
pasgages at each end.

2. Inspect the splines for damage,

3. Inspect the ground bushing
journals for damage.

4. Inspect the shaft for cracks
or distortion.

f. Inspection of Main Shaft

1, Inspect the shaft for cracks or
distortion.

2, Inspect the gplines for damage.

3. Inspect the ground bushing
journals for damage.

4, Ingpect the snap ring groove
for damage.

5. Inspect the orificed cup plug
pressed into one end of the main-~
shaft, Be sure it is not plugged.

g. Inspection of Front
and Rear Bands

1, Inspect the lining for cracks,
flaking, burning or looseness, See
Figure 5-668.

2, Inspect the bands for cracks
or distoction,

3. Inspect the end for damage at
the anchor lugs or supply lugs.

FRONT BAND

REAR; BAND

Figure 5-668

h. Inspection of Case
Extension

1, Inspect the bushing for exces-
sive wear or damage, If replace-
ment is neces8sary proceed as
follows:

a, Use J-8092 Driver Handle and
Tool J-9840 and remove.

b. Using Tool J-9640
bushing,

install

2. Inspect the sea)
for damage.

ring groove

3. Inspect the housing for cracks
or porasity.

4. Be gure rear seal drain back
port is not obstructed.

i. Inspection of Modulator
ond Valve

L. Inspect the modulator assem-~
bly for any signs of bending or
distortion. See Figure 5-670.

2. Inspect the “0O’’ ring seal seat
for damage.

3. Apply suction to the vacuum
tube and check for diaphragm

leaks,

4. Inspect the modulator valve for
nicks or damage,

5. Check freeness of valve oper-
ation in case bore.

8. Check modulator bellows,
modulator plunger is under pres-
sure (16 Ib,). If bellows is dam-
aged the plunger will have very
little pressure,
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5. Inspect the manual shaft for
damaged threads, rough oil seal
journal or loose lever.

6. Inspect the inside detent lever
for eracks or a loose pin.

7. Inspect the parking pawl shaft
for damaged oil seal or retainer
grooves,

8, Inspect the parking pawl return
gpring for deformed coils or
ends,

9. Inspect the parking bracket for
cracks or wear.

Figure 5-670

10, Inspect detent roller and

j- Inspection of Manual spring assembly,

and Parking Linkage k. Inspection of

Case Assembly
1. Inspect the parking actuator
rod for cracks, damaged snap
ring grocve or broken Spring re-
tainer lugs. See Figure 5-671,

1. Inspect case assembly for
cracks, porosity or intercon-
nected passages.

2, Check for pood retention of
2. Inspect the actuator spring for band anchor pins.

damage. 3, mspect 21l threaded holes for
3. Inspect actuator for a free fit thread damage,

on the actuator rod. 4, Inspect the intermediate clutch

driven plate lugs for damage or
brinneling.

4, Inspect the parking pawl for
cracks or wear.

LOCK NUT "E" RING PARKING BRAKING
\ ACTUATOR ASSEMBLY
INSIDE DETENT .~
__@ OIL SEAL LEVER & SHAFT
)/ ASSEMBLY

LEVER ASSEMBLY .

“
DETENT ROLLER \
AND SPRING ASSEMBLY

f
y
f /
TR T

PARKING 8RAKE
BRACKET

SPRING 7

\ \—— SPRING RETAINER

QP ——— PARKING BRAKE PAWL

PARKING PAWL BRAKE SHAFT

A OIL SEAL

Figure 5671

Figure 5-672

5, Inspect the snap ring grooves
for damage.

6. Inspect the bore for the gover-
nor assembly for scratches or
scoring.

7. Inspect the modulator valve
bore for scoring or damage.

8. Inspect the cup plug inside the
case for good staking and sealing,

. Inspection of Torgue
Convertor

1. Check convertor for leaks as
follows: (See Figure 5-672.)

a. Install Tool J-21389, and

tighten.
b. Fill convertor with air; 80 psi.

¢. Submerge in water and check
for leaks,

2. Check convertor hub surfaces
for signs of scoring or wear.

5-26 ASSEMBLY OF
REAR UNIT

1. Install rear internal gear on
end of mainshaft having snap ring
groove.

2, Install internal gear retaining
snap ring. See Figure 5-673.

3. Install the sun gear to internal
gear thrust races and bearings
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3

SNAP RING —

MAINSHAFF

Figure 5-673

against the inner face of the rear
internal gear as follows, and re-
tain with petrolatum.

a. Place the large race against
the internal gear with {lange
facing forward or up. See Figure
5-674.

F

OD FLANGED

THRUSY

Figure 5-674

b. Place the thrust bearing
against the race.

¢. Place the small race against
the bearing with the inner f{lange
facing into the bearing or down,

4, Install the output carrier over
the mainshaft so that the pinions
mesh with the rear internal gear.

5. Place the above portion of the
“‘build-up’’ through hole in bench
so that the mainshaft hangs
downward,

6. Install the rear internal gear
to outpwt shaft thrust races and
bearings as follows; and retain
with petrolatum. See Figure
5-674.

a. Place the small diameter race
against the internal gear with the
center flange facing up.

9. Install output shaft to case
thrust washer, tabs in pockets.

10. Turn assembly over and sup-
port so that the output shaft hangs
downward. See Figure 5-677.

b. Place the bearing on the race.

¢. Place the second race on the
bearing with the outer flange
cupped over the bearing.

7. Install the output shaft into the
output carrier assembly. See
Figure 5-615.

I
tije THRUST WASHER

Figure 5-677

11. Install the reaction carrier to
output carrier thrust washer with
the tabs facing down in pockets.
See Figure 5-678.

Figure 5-475

8. Install the output shaft to out-
put carrier snap ring. See Figure
5-676.

Figure 5-678

SNAF RING

12, Install the sun gear splines
with chamfer down. See Figure
5-680.

13. Install the sun gear shaft,

14. Install the reaction carrier.
See Figure 5-681.

15. Install the center support to
sun gear thrust races and bearing
as follows:

Figure 5-474
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Figute 5-680

Figura 5-681

a. Install the large race, center
flange up over the sun gear shaft.

b, Insiall the
against the race.

thrust bearing

Figure 5-682

¢. Install the second race, center
flange up. See Figure 5-682,

16. Install the bronze center sup-

port to reaction carrier thrust

washer into the recess in the

center  support. Retain  with

petrolatum. See Figure 5- 683,
THRUST WASHER

g
il

| 4 T

Figure 5-683

17, Using Tool J-21367, as apilot,
install the rear sprag assembly
on case center support inner race
with bronze drop strips up. See
Figure 5-684.

18. Install the case center sup-
port and sprag assembly as
follows:;

a. Place a rubber band on the
sprag assembly O.D. to hold the
sprags in place, See Figure 5-685.

DRAG SYRIP UP

CENYER
SUPPORT
ASSEMBLY

Figure 5-684

RUBBIR AAND

Figure 5-685

b. Start
outer race,
band and finish
pressing on case support.
Figure 5-686.

sprag assembly into
remove the rubber
installation by
See

NOTE: With reaction carrier
held, case support should only
turn counterclockwise.

CENTER SUPPORT

Figure 5-686

5-27 ASSEMBLY OF
UNITS INTO
TRANSMISSION
CASE

1. Install the ‘*O'’ ring seal on
the park pawl shaft.

2. Install the parking pawl, tooth
toward the inside case and park-
ing pawl shaft. See Figure 5-687.



SUPER TURBINE *‘400"

DISASSEMBLY & ASSEMBLY 3-123

SHAFT WITH O™ RING SEAL|

Figure 5-687

3. Install the parking pawl shaft
retainer clip. See Figure 5-688.

i

EAPARKING BRAKE SHAFT 13
g S

Figure 5-688

4, Install the parking pawl return
spring, square end hooked on
pawl. See Figure 5-690.

Figure 5-690

5. Install the parking brake
bracket, guides over parking pawl,
using two attaching bolts torque
to 15-20 {t. Ibs. See Figure 5-691.

PARKING BRACKET L.

Figure 5-691

6. Install the rear band assembly
£0 that the two lugs index with the

two anchor pins. See Figure
5-652.
— . el
: e B e j:}_.&’“
am ' 3

Figure 5-694

to case retaining snap ring with
bevel facing top of transmission.
Make certain ring is properly
seated in case.

Figure 5-692

7. Install the rear selective wash-
er into slots provided inside rear
of transmission case, See Figure
5-893,

8. Install the complete gear unit
assembly into the case. See Fig-
ure 5-694.

9. 0Oil and install center support

Figure 5-695
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NOTE: Ring is tapered, flat side
towards center support. See Fig-
ure 5-695,

10. Install center support locating
screw, then install the case to
center support screw. See Figure
5-696.

Figure 5-696

11, Install three (3) steel and
three (3) composition intermedi-
ate clutch plates.

Start with steel, alternate the
plates. See Figure 5-697,

12. Install the intermediate clutch
backing plate.

13. Install the backing plate to
case snap ring. Gap in snap
ring should be opposite anchor
pin. See Figure 5-698.

21/

STEEL PLATES (3)
(¥ 24

Figure 5497

Figure 5-698

14. Check rear end play as fol-
lows: See Figure 5-700.

DIAL INDICATOR 1-mm

%

Figure 5-700

a. Install J-7004 into an exten-
sion housing attaching bolt hole,
See Figure 5-700A.

b. Mount the dial indicator,
J-8001, on the rod and index with
the end of the output shaft.

c. Apply air pressure to apply the
intermediate clutch (center oil
passage) while moving the output
shaft in and out to read the end
play. End play should be from
.003" - .019". The selective
washer controlling this end play
is the steel washer having 3 lugs
that is located between the thrust
washer and the rear face of the
lransmission case.

If a different washer thickness is
required to bring the end play
within gpecification, it can be se-
lected from the following chart.

Thickness Notches
.078 - .082 None

.086 - .090 1 Tab Side
.094 - 008 2 Tabs Side
102 - 106 1 Tab O.D.
J110 - (114 2 Tabs O.D.
.118 - .122 3 Tabs O.D.

15, Install front band with band
anchor hole placed over the band
anchor pin and apply lug facing
servo hole. See TFigure 5-701.

DIAL INDICATOR 1-2004

Figure 5-700A

Figure 5-701
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16. Install the direct clutch and
intermediate sprag assembly, It
will be necessary to twist the
housing to allow the sprag outer
race 10 index with the clutch drive
plates. The housing hub will bot-
tom on the sun gear shaft. See
Figure 5-702.

NOTE: Removal of direct cluteh,
drive and driven plates, may be

helpful.

Figure 5-702

17. Install the forward clutch hub
to direct clutch housing bronze
thrus{ washer on the forward
clutech hub., Retain with
petrolatum.

18. Install the forward clutch as-
sembly, indexing the direct clutch
hub so end of the mainghaft will

Figure 5-704

be flush with the end of the for-
ward clutch hub, using the turbine
shaft as tool. 8ee Figure 5-703.

19, Install the turbine shaft, end
with short spline into forward
clutech housing. See Figure 5-704.

20. Position the pump lo case
gasket against the case face.

21. Install the front pump assem-
bly and all but one attaching bolt
and seal,

NOTE: If the turbine shaft can

not be rotated as the pump is
being pulled into place, the for-
ward or direct clutch housings
have not been properly installed

This condition must be corrected

before the pump is pulled fully

into place.

22, I necessary, install a new
front seal, using tool J-21359, to
drive the seal in place. See Fig-
ure 5-705.

23. Check front unit end play as
follows, See Figure 5-706.

a. Remove one front pump attach-
ing bolt, and bolt seal.

b. Install J-7004 slide hammer
into bolt hole. (See illustration
for location.}

c. Mount the dial indicator on the
rod and index indicator to regis-
ter with end of turbine shaft,

d. Hold output shaft forward while
pushing turbine shaft rearward to
its stop.

e. Set dial indicator to zero.

f. Push forward clutch housing
forward using a rod inserted
through the exhaust port in trans-
migsion case.

Read the resulting travel or end
play which should be .003'-,024".

The selective washer controlling
this end play is the phenoli¢c resin
washer located between the pump
cover and the forward clutch
housing, If more or less washer
thickness is required to bring end
play within specifications, select
the proper washer from the chart
below.

Figure 5-703

Figure 5-705

Figure 5-706
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Thickness Color
.060 - .064 Yellow
.071 - .075 Blue

.082 - .0886 Red

,093 - .087 Brown
.104 - 108 Green
J115 - (119 Black
NOTE: An 0jl soaked washer may

tend to discolor so that it will be
necessary to measure the washer
for its actual thickness.

24, Install the remaining front
pump attaching boll and seal
Torque bolts to 15-20 ft. 1bs.

5-28 REAR EXTENSION
HOUSING
ASSEMBLIES

1. Install the extension housing to
case ““0’’ ring seal on the ex-
tengion housing.

2. Attach the extension housing
to the case using attaching bolts,
Torque bolts to 20-25 ft, lbs.

3. ¥ necessary, install a new
rear seal, using Seal Installer
Tool J-21464. See Figure 5-707.

5-29 INSTALL MANUAL
LINKAGE

1. If necessary, insfall a new
manual shaft seal into the case.

2. Ingert the actuator rod into the
manual detent lever irom the side
opposite the pin.

3. Install the actuator rod re-
taining ‘E’’ ring,

4, Install the actuator red plunger
under the parking bracket and
over the parking pawl.

5. Install the manual lever and
shaft assembly through the case
and detent lever. See Figure
5-708.

LEVFR AND
ACTUATOR ASSEMBLY

MANUAL LEVER AND
SHAFT ASSEMBLY

.

Figure 5-708

- - : -
MANUAL LEVER & RETAINING &
SHAFT ASSEMBLY HEX-LOCK

Figure 5-707

Figure 5-710

6. Install the retaining hex-lock
fnut on the manual shaft. See Fig-
ure 5-710.

NOTE: Start hex-nut on manual
shaft, engaging manual valve with
detent pin.

Tighten detent retaining nut.

5-30 INSTALLATION OF
CHECK BALLS,
FRONT SERVO,
GASKETS, SPACER
AND SOLENOID

1. Install the front servo assem-

bly into the transmission case.

Be sure the oil seal ring is

started in the case bore. See

Figure 5-711.

Figure 5-711
2. Install the valve body spacer
to case gasket. (Gasket with tab.)
See Figure 5-712,

Figure 5-712
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8. Install four (4) check balls into
the transmission case pockets.

4, Install the valve body to case
spacer.

5. Install the solenoid gasket. See
Figure 5-713.

SOLENOID ASSEMBLY

SOLENOID GASKET .
.

b
i

N

Figure 5-713

6. Install the solenoid assembly
with connector facing outer edge
of case, using attaching bolts.

NOTE: Do not tighten bolts at
this time.

7. Install the ‘‘O’’ seal ring on
the solenoid connector.

8, Install the connector with the
lock tabs facing into the case. See
Figure 5-714.

9, Connect the solenoid lead to
the connector terminal.
ure 5-715.

See Yig-

Figure 5-714

,-&.‘ -]
CONNECTOR? 4
TERMINAL

Figure 5-715

INSTALLATION OF
REAR SERVO
ASSEMBLY

5-31

NOTE: Before installing the rear

REAR SERYD ASSEMBLY
) &

Figure 5-718

There are three selective pins
identified as follows:

servo assembly check band apply
pin using tool J-21320 as follows:

a, Attach the band apply pin Se-
lection Gauge J-21370, to the
transmission case with attaching
SCrews.

b. Apply 15 ft. 1b, torque and se-
lect proper servo pin to be used
from scale on tool. See Figure
5-715A.

¢. Remove the tool and make note
of the proper pin to be used
during assembly of the
transmission.

Pin
Identifi- Pin
cation Size
Two Long f
One Ring Med.
No Rings Shor &

The identification ring is located
on the band lug end of the pin,
Selecting the proper pin is the
equivalent of adjusting the band.

1. Install
spring.

rear accumulator

2. Install the rear servo Spring
assembly, the side of the retainer
having the long ears, faces up or
out of the case, See Figure 5-716.

TORQUE WRENCH

J-21370

Figure 5-715A

REAR SERYO COVER

REAR SERVO GASKEL

Figure 5-717
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INSTALLATION OF
CONTROL VALVE
ASSEMBLY AND

GOVERNOR PIPES

3. Install the servo assembly, 5-32
being sure to align the relieved
pockets in the piston over the tabs
on the spring retainer. See Fig-

ure 5-716.

1. Install control valve to spacer
4. Install the rear servo gasket gasket. See Figure 5-721.

and cover, See Figure 5-7117.

5. Install attaching screws.
Torque bolts to 15-20 ft. lbs. See
Figure 5-718.

Figure 5-721

2, Install governor pipes into as-
sembly. See Figure 5-722.

Figure 5-718

6. Air check piston to make cer-
tain seal has not been damaged.
See Figure 5-T20.

Figure 5-722

3. Install two guide pins (control
valve assembly attaching screws
with heads removed). See Figure
5-723.

4. Install control valve assembly
and governor pipes to the
transmission.

NOTE: Be sure the manual valve
is properly indexed with the pin
on the manual detent lever,

Figure 5-720

GUIDE PINS
. 5

Figure 5-723

5. Remove guide pins.

6. Install the control valve as-
sembly attaching bolts and manual
detent and roller assembly. Cen-
ter rolier on detent, See Figure
5-724.

NOTE: One bolt has copper
washer. See Figure 5-508.

7. Tighten the solenoid and con-
trol valve attaching bolts. Torque
bolts to 6-10 ft. ibs.

Figure 5-724

5-33 INSTALLATION OF
STRAINER AND
INTAKE PIPE

1. Instatl the case to intake pipe
““0’’ seal ring on strainer and
intake pipe assembly. See Figure
5-725.
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Figure 5-725

2. Install the strainer and intake

pipe assembly.

3. Install a new bottom pan gasket

and the bottom pan.

4. Install the modulator shield
and all the bottom pan attaching
screws., Torque bolts to 10-13

{t. lbs.

5-34 INSTALLATION OF
MODULATOR VALVE
AND VACUUM
MODULATOR

1. Install the modulator valve into
the case, stem end out. See Fig-

ure 5-7286,

2. Install the

“0’* ring seal on

the vacuuim modulator,

3. Install the
into the case.

4. Install the
and attaching

vacuum modulator

modulator retainer
bolt. Torque bolt to

15-20 ft. lbs. See Figure 5-T27.

Figure 5-727

5-35 INSTALLATION OF
GOVERNOR
ASSEMBLY

1, Install the governor assembly
into the case, See Figure 5-728.

2. Attach the governor cover and
gasket with four (4) attaching
bolts. Torque bholts to 15-20 ft.

1bs. See Figure 5-730.

Figure 5-730

5-36 INSTALLATION OF

SPEEDOMETER
DRIVEN GEAR
ASSEMBLY

1. Install the speedometer driven
gear assembly. See Figure 5-731

P 4
_SPEEDOMETER DRIVEN
BGLAR ASSEMBLY

VACUUM MODULATOR

Figure 5-726

? i~
ASSEMBLY

V| Rl
COVER GASKET ~

GDVERNOR /’ ﬁ
NS ,<//

COVER

Figure 5-731

2. Install the speedometer driven
gear retainer and attaching bolt,
See Figure 5-732.

Figure 5-728

Figure 5-732
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5-34 DIAGNOSIS
PROCEDURE

Accurate diagnecsis of apparent
transmission problems begins
with a thorough understanding of
normal transmission operation. In
particular, knowing which units
are involved in the various speeds
or shifts so that the specific units
or circuits involved in the prob-
lem can be isolated and investi-
gated further,

An important and often overlooked
aspect of diagnosis is finding out
specifically what the customer is
complaintug of. For this purpose,
a short ride with the customer
will often prove beneficial. In
some cases through a customer’s
misunderstanding of how the
transmission should operate, it
may e found that the condition
the customer wants corrected is
standard and should not be
altered. Determine that all shifts
are being obtained in the following
manner.

SRD AND 2ND CHECK

Position the selector lever in the
Drive position, and keep the car
speed at approximately 35 MPH.
While gradually accelerating,
move the selector lever to Lo
Range. The transmission should
downshift to 2nd. An increase in

engine RPM and an engine brak-
ing should be noticed.

2-1 CHECK

Leaving the selector lever in Lo
Range and coasting down to ap-
proximately 18 MPH, the trans-
migsion should downshift to 1st

gear., An increase in engine RPM
and Dbraking elfect should be
noticed.

The following sequence provides
the desired information quickly
and in most cases corrects the
malfunction without requiring the
removal of the transmission.

5-35 DIAGNOSIS
SEQUENCE

OIL LEVEL
OIL PRESSURE
MANUAL LINKAGE

ENGINE IDLE AND DASH POT
ADJUSTMENT

VACUUM LINE

F. VACUUM MODULATOR
ASSEMBLY

G. DETENT SWITCH AND
SOLENOID

H. GOVERNOR ASSEMBLY
I. CONTROL VALVE ASSEMBLY

o ow »

&

Page

5-130

§-130

5-133

5-133

5-133

J. REAR SERVO ASSEMBLY
K. FRONT SERVO ASSEMBLY
L. FORWARD CLUTCH

M. INTERMEDIATE CLUTCH
N. DIRECT CLUTCH

O. FRONT AND REAR BANDS
a. Oil Lavel

Before attempting to check and
or correct any transmission com-
plaint it is absolutely essential
that the oil level be checked and
corrected if necessary. Either
too high or too low an oil level
can cause slippage in all ranges
or excessive noise.

Qil level should be checked with
the selector lever in the Park
(P) position, engine running, and
the wvehicle on level pavement.
The transmisgion oil should be
at operating temperature 170°
(This can be accomplished by
driving approximately 5 milles
with frequent starts and stops).
I¢ oil level is low, add automatic
transmission fluid to ‘‘Full”
mark,

1f oil level was low, refer to Oil
Leaks Page 11,
b. Oil Pressure

Check and correct oil level (Item
A).
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Before road testing an oil pres-
sure gauge should be connected
and the pressures checked as
follows:

Engine Idle
Pressure Check

With the selector lever in ‘‘DR”
Range and vehicle running at 30
MPH, with the throttle closed,
line pressure should be 70 psi.

Full Throttle
Pressure Check

A satisfactory {ull ibrottle pres-
sure check can be made with the
vacuum line removed from car-
buretor, transmission in Neutral
and engine speed at fast idle (700-
1000). This pressure should be
145 psi.

In order to completely diagnose
a specific shift trouble it may be
necessary to check the line pres-
sure at the full throttle 1-2 and
2-3 shift points. I this becomes
necessary a road test must be
made in an uncongested area. The
pressure at the 1-2 full throttle
shift point is 120 psi and at the
2-3 full throttle shift point it is
100 psi. This check will point out
any errors in the governor feed
0il to the modulator,

If the pressure was low check:

1, The vacuum modulator assem-
bly for loose attaching bolt, col-
lapsed bellows, stuck modulator
valve.

2, The pressure regulator valve
and spring for sticking plugged
orifice, collapsed spring.

3. Boost valve for - sticking.

If the engine idle pressure was
high; check:

1. Vacuum line (See Item E).

2. Vacuum modulator for leaks
(See Hem F).

3. Modulator valve for sticking.

4, Pressure regulator valve for
sticking.

5. Boost valve for sticking.
c. Manual Linkage

Manual linkage adjustment and the
associated neutral safety switch
are important from a safety
standpoint, The safety switch
should be adjusted s0 that the
engine will start only in Park or
Neutral,

With the selector lever in Park
position, the parking pawl should
prevent the vehicle from rolling.
The pointer on the indicator quad-
rant should line up properly with
the range indicators in all ranges.

d. Engine ldle Speed and
Dash Pot Adjustment

Specific instructions for adjust-
ment vary from one model to
another, so it will be necessary
to refer to the car manufacturer's
Service Manuals for details.

e. VYacuum Line Check

Check vacuum line for:
Leaks

Plugged

Crimped

U ow» -

Plugged Carburetor orifice.

f. Vacuum Modulator
Assembly

The vacuum modulator assembly
controls the transmission line
pressure. A faulty vacuum mod-
ulator assembly, such as a leak-
ing diaphragm, bellows or a stuck
modulator valve may cause:

High line pressure.
Low line pressure,
High shift points.
Low shift points.
Harsh shifts.

S I SIS

Slipping shifis.

g- Detent Switch and
Solenoid

The detent switch and golenoid
can be checked by listening for
the detent solenoid to click while
operating the switch by hand (with
the ignition ‘‘ON’’ but engine not
running). If the solenoid did not
engage:

1. Check detent switch and adjust
(See Shop Manual for adjustment).

2. Check electrical connections.
3. Replace the detent solenoid.
If the solenoid did engage, but the

shift poinis were late (detent
shifts) check:

1. For loose 8olenoid attaching
SCrews,

2. Mispositioned solenoid gasket.
3. Solenoid for plugged orifice.

4, For a leak between control
valve assembly spacer plate and
cage.

a, Bent spacer.
b. Blown gasket.

¢. Case face not flat.

h. Governor Assembly

The governor assembly controls
the transmission shift points. A
gtuck governor can cause:

1. No upshift.
2. 2nd or 3rd Gear start.

3. Low or high line pressures.

i. Control Valve
Assembly Check

The control valve assembly check
involves a disassembly and a
thorough inspection of the control
valve assembly with particular
attention to the following items.

1. Bolts

Attaching bolts must not be loose
or excessive leakage will occur
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between the adjacent channels.
Over torquing the bolts can cause
distortion or warpage, which also
causes leakage and sticking
valves.

2. Distorted or Mispositioned
Springs In Valve Body

The position and condition of the
springs is important, The exact
number of springs and their loca-
tion varies with model of trans-
mission. Reference to the
manufacturer’s shop manual will
be helpful in determining the
exact location and number of
springs.

3. Sticky Valves

The valves should be free enough
to fall because of their own
weight. Burrs or small dents can
be removed using 2 fine abrasive

stone, The sharp edges on the
valve lands should not be
removed.

4. Porosity

Porosity between channels or
passages can be detected by using
a solvent and observing if any
leakage occurs.

5. Bodies or Plates
Out of Flat

The valve body, case and spacer
plate, must be flat or cross leak-
age can occur.

A surface plate and bluing is use-
ful in checking for out of flat
conditions of the bodies. Gentle
and careful lapping of the valve
body sealing faces will often cor-
rect an out of flat condition,

[+ Rear Servo

The rear servo applies the rear
band in reverse, and Lo Range
1st gear. It algo is the accumu-
lator for the 1-2 shift. A faulty

rear servo, such as a leaking
accumulator or servo piston oil
seal, a stuck piston, or wrong
piston, pin can cause:

. Slipping 1-2 Shift
. Harsh 1-2 Shift
. Slipping Reverse

No Overrun Braking in Lo

1

2

3

4. No Reverse
5.

Range.

k. Front Servo

The front servo applies the front
band in 2nd gear for overrun
braking. It also acts as an ac-
cumulator for the 2-3 shift. A
faulty servo, such as a broken
oil seal ring, or stuck piston,
may cause:

. Slipping 1-2 Shift
Slipping 2-3 Shiit

No 3rd Gear

No Engine Braking in 2nd
Harsh 2-3 Shift

S

l. Forward Clutch

The forward clutch is the con-
nection between the converter and
the transmission gear set and is
applied in all forward driving
ranges.

No forward drive or slipping first
gear may be caused from the
following:

1. Missing or broken pump o0il
seal ring.

2. Leaking inner or outer piston
seal.

3. Check ball stuck.

4. Clutch plates worn.

m. Intermediate Clutch

The intermediate clutch is applied
in gecond geayr, which makes the
sprag effective in holding the sun
gear shaft and sun gear from
turning counterclockwise.

A glipping 1-2 shift or no 2nd
gear may be caused from:

1. Leaking piston seals.
2. Worn clutch plates.

3. Loose case to case center sup-
port bolt.

n. Direct Clutch

1. Leaking piston seals.
2. Stuck check ball

3. Broken or missing case sup-
port oil seal rings.

4. Worn clutch plates.

5. Loose case to center support
bolt.

The direct clutch is applied in
3rd gear and reverse to drive the
sun gear clockwise,

A slipping 2-3 shift, slipping re-
verse, no J3rd gear, Or no re-
verse, may be caused from:

o. Front and Rear Bands

The front and rear bands are used
to back up the sprags for over-
run braking.

A broken or burnt front band will
cause no 2nd gear OvVer-run
braking.

A broken or burnt rear band will
cause no first gear over-run
braking in Lo Range, and no
reverse.
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5-36 DIAGNOSIS GUIDE

CONDITION

DOSSIBLE CAUSE

No Drive in Drive Range
First Speed Only - (No. 1-2 Shift)
No Third Gear (No. 2-3 Shift)

Drive in Neutral

A-B-C-I-L

F-G-H-I-J-M

H-I-K-N
C-L

No Reverse

Slipping - All Ranges

Slipping - 1-2 Shift

Rough 1-2 Shift

Slipping 2-3 Shift

Rough 2-3 Shift

No Engine Braking (Lo Range Second Gear)
No Engine Braking (Lo Range First Gear)

A-B-C-I-J-N-O
A-B-F-H-I
A-B-F-I-J-K-M
B-D-E-F-G-I-J-M
A-B-F-I-K-N
B-D-E-F¥-G-I-N
I-K-0

I-J-O

No Part Throttle Downshifts
No Detent Downshifts
Low or High Shift Points

A-B-F-H-1
E-F-G-I

A-B-E-F-G-H-I

5-37 OIL LEAKS

If a transmission is found con-
sistently low on oil an inspection
should be made to find and cor-
rect all external oil leaks.

All external oil leaks should be
traced to their original source.
Due to wind currents, a leak at
the manual lever seal can form
a2 pool of oil at the rear bottom
pan bolts, indicating 2 lezk at the
bottom pan bolts. The use of
black light can be helpful in de-
termining source of leak.

The vacuum modulator must also
be checked to insure that the
diaphragm has not ruptured, as
this would allow transmission oil
to be drawn into the intake mani-
fold. Usually, the exhaust will

be excessively smokey, due to
transmission oil added to the
combustion.

5-38 POSSIBLE POINTS
OF EXTERNAL
OIL LEAKS
Bottom Pan Gasket
Bottom Pan Bolt
Porosity In Case
Case Extension To Case
Rear Seal
Front Seal
Governor Cover Plate
Speedo Gear Housing ‘‘O’’ Ring
Speedo Shaft to Housing Seal

© ° 3> 0 bW N

10. Detent Solenoid Adapter ‘‘O”
Ring

11. Manual Lever Seal

12, Pumyp To Case ‘‘O'' Ring

13. Vacuum Modulator Assembly
To Case ‘O’ Ring

14. Filler Pipe
15, Parking Pawl Shaft “‘O’’ Ring

16, Front Pump To Case Bolt
“O” ng

17. Converter Weld
18. Vent Pipe

19.
20.
21.

Cooler Fittings
Pressure Take-Off Plug
Vacuum Modulator Diaphragm
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GROUP 8
STEERING GEAR AND LINKAGE

SECTIONS IN GROUP 8

Sectian Sublect Page Sectlon Subjec! Page
8-A Manual Steering Gear . . . . . . ., 8-1 §-C Manual and Power Sleering Linkage 8-44
8-B Power Steering Gear and Pump . . 8-10 8-D Mast Jacket and Tilt Steering

Wheel Assemblies . . . . . ., .. 8-54

SECTION 8-A
MANUAL STEERING GEAR

CONTENTS OF SECTION 8-A

Poragraph Subject Page Poragraph Subject Page

8-1 Manual Steering Gear Specifications  8-1 &-5 Steering Wheel Removal and

§-2 Description of Manual tnstallation . . . .. . ... ... 8-5
Steering Gear . . . . . ... ... 8-2 8-6 Removal and Installation of

8-3 Trouble Diagnosis—Manual Manual Stecring Gear . . . .. . . B8-5
Steering Gear . . . . . . 0. o4 - &5-3 8-7 Disassembly, Inspection & Assembly

§-4 Adjustment of Manual Steering of Manual Steering Gear and
GeAT '+ .« v s v e e e e 8- Steering Shaft Coupling . . .. . . 86

8-1 MANUAL STEERING GEAR
SPECIFICATIONS

a. Tightening Specifications

Use a reliable torque wrench to tighten the parts listed to insure proper tightness without straining or
distorting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty
threads produce increased friction which prevents accurate measurement of tightness.

Thread Torque
Part Location Size Ft. Lbs,
Boll & Nut lower Coupling Clamp . ., . . . v o v o v v i s e e e e e e e 5/16-1> 20-35
Bolt Gear 3ide Cover to Housing . . .. .. e e e e e e e e e 3/8-18 25-40
Bolt Gear Housing to Frame . . . . . v o 0 v v i v v v v e e e e e e 7/16-14 60-75
Nut Lash Adjusler Jock . . . . . . . . .. o e e e e e e . 7/16-20 1B-27
Nut Steering Wheel to Steering Shaft . , . . . .. e e e e e e e e e 1/2-20 20-35
Nut Pitman Arm to Pitman Shafl . . . . . . . o 00 0L e e e e 7/8-14 90-110
b. Steering Gear Specifications

Hems Specifications

Gear Type . . . . . . e e e e e e e e e e e e e e . Recirculating Ball Wnrm uand Nut
Make .. . .. . .. .. ..., Ve e e e e e e e e e e e e e e e e e e e e e e Saginaw
Ralio, Gear Only. . . . . ... .. .. ... 00, Ve ot v s e e e e v e e v ewaa o 28001
Ratio, Overall (Including Linkage) . . . .« . 0 v v v it e e e e e s et e e e e e e e e e 33 to 1
Turns of Wheel, Lt. 10 Rt. (GeaY CumbeECLed) . . + . v & o v v v v v vt m ot et e e s e e e e e e e 5
Lubrication . . . . . 0 L L e e e e e e e e e e e e e e e e Plug in Housing
O] Capacily - v v L o i e e e e e e e e e e e e e e e e e e e e e e e e e . .. 11 oz.
Bteering Wheel Diameter . . , . . . . v o v 0 vt oty e e e e e e e e Ve e e e e e e e e e v - 16

Number and Type of Pitman Shaft Bearings . . . v« o 0 1 0 i i st v e e e 2 Bushings
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b. Steering Gear Specifications (Cont'd)

ltems

Number and Type of Worm Shaft Beavings
Worm and Nut Balls - No. and Diameter
Lash Adjusting Screw and Shim Clearance in Pitman Shaft

Adjustments
Worm Bearing Preload

Torque at Worm or Steering Shaft
Lbs. Pull at Steering Wheel Him

Pitman Shaft "Overcenter'

Torgque at Worm or Steering Shaft
Lbs. Pull at Steering Wheel Rim . . .
Tolal ""Overcenter' Puil Should Not Exceed

8-2 DESCRIPTION OF
MANUAL STEERING
GEAR

The steering pear is the recir-
culating ball worm and nut type.
The worm on lower end of the
steering shaft and the ball put
which 1is mounted on the worm
have mating spiral grooves in
which steel balls circulate to pro-
vide a low-friction drive between
worm and nut, See Figure 8-1,

Two sets of 25 balls are used,
with each set operating independ-
ently of the other, The circuit
through which each set of balls
circulates includes the pgrooves
in worm and ball nut and 2 ball
return guide attached to outer
surface of nut.

When the wheel and steering shaft
turn to the left the ball nut is
moved downward by the halls
which roll between the worm and
nut, As the balls reach the outer
surface of nut they enter the re-
turn guides which direct them
across and down into the ball nut,
where they enter the circuit
again, When a right turn is made,
the ball nut moves upward and the
balls circulate in the reverse di-
rection. See Figure 8-1.

Teeth on the ball nut engage teeth
on a sector forged integral with
the pitman shaft. The teeth on the
ball nut are made so that a “‘high
point** or tighter fit exists be-
tween the ball nut and pitman shaft

..........

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

Specifications

2 Ball BRearings
50, 9/32"
0 to .002"

2 to 7 in.lbs.
1/4 to 3/4 Ib.

4 to 8 in. lbs. Higher itharn Worm Bearing Preload
1/2 to 1 lb. Higher than Worm Bearing Preload

13 in. Jbs. or 1 5/8 Ibs.

WORM
BEARING
[ ADJUSTER

LOCK
NUT /

7

PITMAN SHAFT

SECTOR
” WORM SHAFT
2 WORM
A / REARING
7 WORM
’ SEAL

4 7

4
BALL NUT -

Figure 8-1—Steering Gear Worm ond Bal! Nut

sector teeth when front wheels
are in the straight-ahead position,
The teeth of sector are slightly
tapered so that a proper lash may
be obtained by moving the pitman
shaft endways by means of a lash
adjuster screw which extends
through the gear housing side
cover, The head of adjuster
screw and a selectively fitted
shim fit snugly inta a T-slot in
the end of the pitman shaft, so
that the screw also controls end
play of shaft. The screw is locked
by an external lock nut, See Fig-
ure 8-2,

The pitman shaft is carried by a
bushing in the steering gear hous-
ing and a bushing in the housing

ADJUSTING SCREW
-LOCK NUT
SIDE COVER

BUSHINGS

Figure 8-2—Steering Geor Pitman
Shaft and Ball Nut
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side cover, A seal in the housing
prevents leakage of lubricant at
the lower end of the shaft, See
Figure 8-2,

The steering worm shaft is car-
ried by two ball thrust bearings
which bear against seats on the
ends of the worm, The outer race
of the upper worm bearing is
pressed into the gear housing.

The outer race of the lower worm
bearing is pressed into the worm
bearing adjuster which screws in-
to the housing and 1s locked by a
nut.

This adjuster is turned to provide
proper preloading of the upper
and lower worm bearings. The
steering gear housing is attached
to the frame by three bolts.

The upper steering shaft is a
separate shaft supported in the
steering column jacket. Its upper
end is supported by a bearing;
its lower end by an adapter and
ball bearing assembly.

The upper steering shaft is con-
nected to the steering worm shaft
through a universal joint type
coupling. This coupling allows
slight vartations in alignment be-
tween the steering gear assembly
and the steering column jacket
assembly,

8-3 TROUBLE DIAGNOSIS~
MANUAL STEERING
GEAR

This paragraph covers improper
steering actions which are most
likely to be caused by the steering
gear assembly., Improper steer-
ing actions which are most likely
to be caused by chassis suspen-
sion members are covered in
Group 1.

a, Excessive Play or Loose-
ness in Steering System

1. Front wheel bearings loosely
adjusted (Group 7).

2. Worn upper ball joints
(Group 7).

3. Steering wheel loose on shaft,
loose pitman arm, tie rods,
steering linkage ball studs or
steering arms,

4. Excessive pitman shaft sector
to ball nut lash (par, 8-4),

5. Worm bearings loosely ad-
justed (par. 8-4).

b. Hard Steering—Excessive
Effort Required at
Steering Wheal

1. Low or uneven tire pressure
(par. 1-2)

2. Insufficient or improper lub-
ricant in steering gear or loss of
lubricant in front suspension
(par, 1-3)

3, Excessive steering shait cou-
pling misalignment.

4, Steering gear adjusted too
tight, or idler arm hinding on
support (par, 8-21).

5, Front wheel alignment incor-
rect Group 7.

6. Improper position of mast
jacket to lower coupling (See
Figure 8-71).

<. Raftle or Chuckle in
Stearing Gear

1, Insufficient or improper lub-
ricant in steering gear (par.1- 3)

2, Excessive back lash between
ball nut and pitman shait sector
in straight ahead position or
worm thrust bearings adjusted too
loose (par, 8-4), NOTE: On turns
a slight rattle may occur, due to
the increased lash between ball
nut and sector as gear moves off
the center or “‘high point’”’ posi-
tion. This is normal and lash

must not be reduced to eliminate
this slight rattle.

3. Pitman arm loose on shaft, or
steering gear loose at {rame,

4. Loose steering shaft bearings.

8-4 ADIJUSTMENT OF
MANUAL STEERING
GEAR

IMPORTANT: Never attempt to
adjust the steering gear while it
is connected to the intermediate
rod. The steering gear mus! be
free of all ouiside load in order
to properly make any steering
gear adjustment,

NOTE: X an inch pound torgue
wrench is not available, a spring
scale may be used to check ad-
justment following specifications
in paragraph 8-1, b.

a. Adjustment of Steering
Gaaor in Car

There are two adjustments on the
steering gear: worm bearing pre-
load, and pitman shaft overcenter
preload.

1. Torque steering gear to frame
bolts to 70 ft. Ibs, Torque pitman
arm nut to 100 it, lbs.

2, Remove pitman nut. Discon-
nect pitman arm from pitman
shaft using Puller J-5504. See
Figure 8-28.

3. Turn steering wheel slowly
from one extreme to the other.
CAUTION: Never turn the wheel
hard against the siopping point in
the gear, as damage to the ball
nut assembly may result.

Steering wheel should turn freely
and smoothly through entire
range, Roughness indicates faulty
internal parts, requiring disas-
sembly of the steering gear, Hard
pull or binding indicates an ex-
cessively tight adjustment of worn
bearings, or excessive misalign-
ment of steering shaft coupling.
Any excessive misalignment must
be corrected before steering gear
can be properly adjusted.

4. Remove cap from steering
wheel, See Figure 8-6,
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5, Check Worm Bearing Preload.
Turn steering wheel gently in one
direction unti] it stops, This po~
sitions gear away from “Dhigh
point’’ load,

6. Attach Torque Wrench J-5853
to steering wheel retaining nut
and check the torque required to
turn the wheel steadily in the
range where lash exists between
ball nut and pitman shaft sector,
See Figure 8-4, The torque re-
quired to keep wheel turning
should he between 2 and 7 inch
pounds. Adjust worm bearing
preload if necessary.

7. Adjust Worm Bearing Preload,
Loosen worm bearing adjuster
lock nut using a drift, See Figure
8-3. Turn bearing adjuster as
required to bring pull between
2 and 7 inch pounds, Tighten lock
nut, then recheck preload,

8. Torque side cover bolts to 30
ft, Ibs,

9. Check Pitman Shaft Over-
center Preload, Turn steering
wheel from one exireme to the
other while counting the total
turns, then turn wheel back 1/2
the number of turns, This posi-
tions steering gear on  “‘high

WORM
SHAFT

SIDE
COVER

FILLER

LOCK
NUT

WORM
BEARING
AD)USTER

Figure 8-3-Manual Steering
Gear Adjusters

3’4" SOCKEY

TORQUE WRENCH

15853 \\‘

Figure 8-4—Checking Adjustments
in Cor

point’”” where a preload should
exist between ball nut and pitman
shaft teeth.

10, Check the torque required to
furn wheel through the ‘high
point’’ range, Torque should be

between 4 and 8 inch pounds high-
er than worm bearing preload.
Total ‘‘avercenter’’ pull should
not exceed 13 inch pounds.

11, Adjust Pitman Shaft Over-
center Preload. Loosen locknut
and turn pitman shaft lash ad-
juster screw as required to bring
torgue between 4 and 8 inch
pounds higher than worm bearing
preload. After tightening locknut,
rotate steering wheel back and
forth through ihe “‘high point"’
and through the entire range to
check for tight spots,

NOTE: If lash cannot be removed

at “high point'’, or if gear load
varies greatly and feels rough,
gear assembly should be removed

for inspection of internal parts,

12, When installing pitman arm
on pitman shaft, torque nut to
100 ft, lbs.

b. Adjustment of Steering
Geor on Bench

1. Attach Torque Wrench J-5853
to worm shaft and turn shaft to
extreme right or left position,
See Fipure 8-5,

2. Turn worm bearing adjuster
to obtain a reading of 2 to 7 inch
pounds with worm shaft turning
slowly, Worm bearing preload

LASH
ADJUSTER
WORM SHAFT

1116 SOCKET

Figure 8-5—Checking Adjustments
on Beach

adjustment must be made within
1/2 turn of worm shaft from ex-
treme position,

3. Tighten worm bearing adjuster
locknut and recheck reading.

4, Turn worm shaft from one
extreme to the other while count-
ing turns, then turn back 1/2 the
toral number of turns, This
places the steering gear on the
““overcenter’’ or -“high point™’
position.

5. Loosen pitman shaft lash ad-
juster locknut and turn lash ad-
juster until a reading of 4 to 8
inch pounds higher than worm
bearing preload is obtained while
rotating worm shaft through the
‘“‘overcenter’’ range, Tighten lock
nut and recheck reading, Total
‘‘overcenter’’ pull should not ex-
ceed 13 inch pounds.

<. Road Test after Adjustment

Road test car for ease of steer-
ing. If steering gear was adjusted
to specified load limits and hard
steering exists, the front suspen-
sion members should be checked
for lubrication and alignment and
tire inflation pressures should be
checked. When car is moving
straight ahead, the steering wheel
should be in the straight-ahead
position, or not over 5/8" to
either side of the straight-ahead
position, If steering wheel is Loo
far to either side, check wheel
for proper position on steering
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ghaft (par. 8-5) and check tie rods
f[or equal adjustment and toe-in
(Group 7). It is important 1o have
the steering gear in the no-lash
‘“overcenter’’ range when car is
moing straight forward.

B-5 STEERING WHEEL
REMOVAL AND
INSTALLATION

a. Removal of Steering Wheel

1. Unplug horn ground wire con-
nector at mast jacket to prevent
horn from blowing.

2, Remove actuztor cap, actuator
bar, springs and ground plate
from steering wheel. See Figure
B-6.

3. Loosen steering wheel retain-
ing nut several turns. Do not re-
move nut,

4. Attach Puller J-3274 to wheel
hub and pull wheel up to nut. See
Figure 8-7, 1If wheel hub is very
tight on shaft, apply a moderate
strain with puller then tap end of
puller screw to break hub loose
from shaft without distorting
wheel hub. Remove puller, nut,
and steering wheel,

b. Installation of Steering
Whee

1. Apply lubriplate to horn con-
tact brush and ring.

2, Install steering wheel with lo-
cation marks on shaft and hub of
wheel in line, See Figure 11-92,

NOTE: Location marks for pro-

per installation of steering wheel
on steering shaft are provided to

insure a straight-ahead position
of the steering wheel when front
wheels are in straight-ahead po-
sition. See Figure B-8.

3. With wheel properly located
on shaft, install Stake nut and
tighten to 30 ft. lbs. in place.

4, Install horn parts on steering
wheel,

5. Plug horn wires together at
mast jacket,

8-6 REMOVAL AND
INSTALLATION OF
MANUAL STEERING
GEAR

a. Removal of Steering
Gear Assembly

1. Remaove steering shaft to gear

H"'M\D \ N
i
b
. HORN Do
> CONNECTOR !
Y BRUSH i’
E% ® o L RIVETS (4)

W Groune pared |

SPRING (2}

=)

< Lcncws (4)\')‘..
scmaws(z]j

ACIUATOR
BAR
CONTYACT PLATE /
S BUSRING

GASKET

&

/’

Loda

ACTUATOR /

3aR CAP

Figure 8-6—Steering Wheel Assembly

NUT MUST BE s
LOOSENED

Figure 8-7—Removing Steering Whee!

coupling clamp bolt and nut, Slide
clamp off coupling,

2. Jack up car and remove the
pitman shaft nut and lock washer,
then remove the pitman arm,
using Puller J-5504, See Figure
8-28.

3. Loosen the three steering gear
to frame bolts to complete re-
moval of gear.

b. Installation of Steering
Gear Assembly

1, Install the
reversing the

gear assembly by
praocedure for re-
moval, Make sure that slot in
coupling lines up with mark on
worm shaft, See Figure 8-9,

2. Torque the pitman arm nut to
100 #t, 1bs. and frame to gear
bolts to 70 ft. lbs.

STEERING WHEEL

Figure 8-8—Steering Wheel and Shaft
Alignment Marks
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/

47" oy—/
--3 lsg’ BOLT

33" BT

7.

[—

WASHER () ——

YL 07 IN COUPLING MUST BE
N LINE WITH INOEX MARK
ON SHAFT,

STEERING
GEAR ASSEMSLY

-—- SHAFT SHOWN WITH FRONT WHEELS
IN STRAIGHT AHEAD PC3ITION.

CLAMP

/ Taon

Figure B-$—Manual Steering Gear nstatlation

3, Position clamp on coupling and
install belt and nut, Terque to 35
It. lbs.

8-7 DISASSEMBLY, IN-
SPECTION, ASSEMBLY
OF MANUAL
STEERING GEAR AND
STEERING SHAFT
COUPLING

a. Disassembly of Steering
Gear

It is not necessary to disassemble
gear to replace worm shaft seal,
Remove worm seal with awl being
careful not to damage housing
or shaft and install a new seal
with Installer J-8564. See Figure
8-12,

1. Mount steering gear assembly
in a vise,

If only pitman shaft seal is going

to be replaced do not disassemble
pitman shaft and side cover, but
remove and install as an
agsembly.

2. Rotate worm shaft to center of
travel.

3. Remove pilman shaft adjusting
screw locknut., Remove three side
cover bolts.

4. Remove side cover by turning
lash adjuster clockwise through
cover. Slip lash adjuster with
shim from slot end of pitman
shaft, Remove and discard side
cover gasket.

5. Remove pitman shaft from
housing by lightly tapping on
spline end with a soft mallet. Pry
pitman shaft seal out of housing
with a screwdriver, Discard seal,

6. Loosen worm bearing adjuster
locknut with a punch and remove

worm bearing adjuster and
locknut,

7. Remove wotm shaft and ball
nut assembly and upper worm
bearing from housing.

8. Remove lower worm bearing
from adjuster by prying retainer
out with a screwdriver.

9. Remove ball return guide
clamp and guides from ball nut.
Turn ball nuvt over and rotate
worm shaft back and forth until
all balls (50) drop out into a clean
cloth. Remove ball nut from worm
shaft,

10, Pry worm shaft seal from
housing with screwdriver. Dis-
card sea).

b. Inspection of Steering Gear

1. Wash all parts in clean sol-
vent and wipe dry with a clean
lint free cloth.
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WORM BEARING
ADJUSTER
LOCK NUT

BALL NUT

\ Q =
LOWER BEARING;\»_: R

SIOE COVER BOLT —Vg

T T——Lock NUT
LOCKWASHER — >+ _
- e 3
/#jo
SIDE COVER—> «» '
-s

4
/9 GUIDE CLAMP

v WORM BEARING ADJUSTER

a

PITMAN SHAFT
! BUSHING

C ) ¢ PITMAN SHAFT
SEAL

WORM
SEAL

Figure 8-10—Manual Steering Gear - Exploded

2. Inspect .worm bearings and
cups for damage or excessive
wear. Replace bearings if nec-
essary, The lower worm bearing
cup is not replaced separately,
but is serviced with the worm
bearing adjuster, If upper worm
bearing cup is defective, drive
cup out of housing wilh 2 punch

and install new cup using Instal-
ler J-8811 with Driver Handle
J-8092.

3. Check fit of the pitman shaft
in the bushing in side cover. If
bushing is worn, side cover must
be replaced as bushing is not
serviced separately,

View

4, Inspect the worm and nut balls
and the grooves of worm and nut
for damage or excessive wear,
Replace parts as necessary.

5. Inspect teeth of ball nut and
pitman shaft for pitting or scor-
ing which would require replace-
ment of nut or pitman shaft,
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Inspect pitman shaft bushing for
excessive wear or scoring. If
necessary, remove pitman shaft
bushing and install a new bushing
with Remover and Replacer
J-8810 and Driver Handle J-B8092.

6. Check pitman shaft surface for
wear or scoring, then check fit of
pitman shaft lash adjuster and
shim in the slot in end of pitman
shaft by inserting feeler gauge
between the head of screw and
bottom of slot. Adjuster must be
free to turn and end play should
not exceed ,002". I end play ex-
ceeds .002'" install proper shim.
The shims are available in four
different thicknesses .063', .065",
.067" and .069".

7. Check ball guides for damage
and replace if necessay,

¢. Assembly of Steering Gear

NOTE: Lubricate all seals, bush-
ings, bearings and gears with
multi-purpose gear lubricant just

before assembling.

1. Position ball nut over worm
shaft so that deep side of teeth
will be toward side cover when
installed in gear housing. Install
19 balls in each circuit {rock
worm shaft slightly to aid in n-
stalling balls). Place 8 balls in
each return guide, using grease
to hold balls in place. Install
return guides, clamp and screws.
Rotate worm through its complete
travel several times to insure
balls are installed correctly and
rotate freely.

2. Place upper bearing on worm
shaft and slide worm shaft as-
sembly into housing,

3. Place lower bearing in worm
bearing adjuster and install bear-
ing retainer with Installer J-8564.
Install adjuster assembly with

locknut in housing, Tighten ad-
juster only enough to hold worm
bearings in place. Final adjust-
ment will be made Iater.

4, Turn worm shaft until center
groove in ball nut lines up with
center of pitman shaft bushing,
Install pitman shaft and lash ad-
juster with shim so that center
tooth meshes with center groove
in ball nut,

5. Place new gasket on side cov-
er. Install side cover with gasket
on lash adjuster by turning ad-
juster counterclockwise.

6. Install three side cover bolts
and lock washers., Torque to 30
foot pounds.

7. Turn lash adjuster so that
teeth on shaft and ball nut engage
but do not bind. Install lash ad-
juster lock nut loosely. Final ad-
justment will be made later.

8. To protect pitman shaft seal
from damage, cover shaft splines
with masking tape. Slide new seal
into place and seat against shoul-
der in housing using Installer
J-8568. See Figure 8-11.

9. Install new worm shaft seal
using Installer J-8564, See Fig-
ure 8-12, Drive seal flush with
surface of housing.

10. Fill steering gear with multi-
purpose gear lubricant. Gear is

now ready for final adjustment on
bench 3is described in paragraph
8-4.

d. Disassembly of Steering
Shaft Coupling

1. Remove
8-6).

steering gear (par.

2. Remove coupling seal retain-
er. See Figure 8-13.

3. Mark steering shaft in line
with slot in coupling clamp area
and slide coupling housing off
shaft, being careful not to allow
parts to fall out on floor.

4. Remove the anti-click spring
and the two pivot bearings.

5. Remove washer from shaft.

6. Remove seal if it is going to
be replaced.

e. Assembly of Steering
Shaft Coupling

1. Lubricate the coupling parts
and pack the coupling housing with
aluminum soap type chassis lub-
ricant.

2. Install
ghaft,

seal and washer on

3. Install the pivot bearings and
the anti-click spring on shaft pin

INSTALLER

1.8549 '1

2 o B

Hgming’

PITMAN
SHAFT

Figure B-11—Insrolling Pitmen
Shaft Seal

WORM SHAFT

‘ _oINSTALLER
18564

Figure B~12—Installing Worm
Shaft Seal
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SHAFT

STEERING

BEARING BEARING SEAL
RETAINING WASHER

RETAINING RING

ANTI-CLICK
BEARING SPRING COUPLING

Figure B-13—Manual Steering Shaft Coupling Assembly

so that the two machined surfaces
of the bearings will be against
gide of coupling housing.

4, Install coupling housing on the
steering shaft with the slot of
coupling clamp surface aligned
with mark on shaft,

5. Insert the seal into coupling
housing and install retainer ring.

6. Install steering gear (par,
8-6).
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8-18 Removal and Installation of
Oil Pump Shaft Seal with Pump
not Removed . .. ... ... .. 8-42

8-13 Adjustment of Power Steering
Gear e e e e e 8-27

8-8 POWER STEERING
GEAR AND PUMP
SPECIFICATIONS

a. Tightening Specifications

Use 2 reliable torque wrench to tighten the parts listed to insure proper tightness without straining or
distorting parts. These specifications are for clean and lightly lubricated threads only; dry or dirty
threads produce increased friction which prevents accurate measurement of tightness.

NOTE: See Figures 8-29 and 8-30 for pump mounting bolts and nuts.

Thread Tarque
Part Lgcation Size H. Lbs.
Bolt Lower Couapiing Flange Pinch .. .. . . e e e . G h e i e e e e e s e e s 3/8-24 20-35
Bolt Gear Side Cover to Housing .« . . . .. ¢ v v v v v v v o v e e e e e e e e e 3/8-16 25-35
Stud Pump Reservoir to Housing . . . . . . . . . o 0 o o i v i i h e e e e e e 3/8-16 25-3d
Bolt Gear Housing to Frame . .. .., . .. . e e e e e e N 7/16-14 60-75
Union Pump Pressure Outlet . . . . . v v o v v it v e e e e e e e e e s 5/8-18 25-35
Nut Steering Wheel Lo Steering Shaft . .. ... .. e e e e e a e 1/2-20 20-35
Nut Pitman Arm to Pitman Shaft . . . . .« . .« v i e e e e e e e e e s e e 7/8-14 90-110
Nut Pulley to Pump 8halt .. ... .. .. e e e e e e e e e e e e e e 1/2-20 40-45
Nut Rear Mounting Bracket to0 PUMP « - = v « 4 « = 4 v v ot vt - e e e 3/8-18 256-35
Nut Lash Adjuster Lock . . .., . ... .. .... e e e e e s e e e 4 e . T/16-20 20-30
Plug Rack Piston Nut End . . . . . . . . o . . v i i i e e e e 1 5/18-16 35-65

b. Steering Gear Specifications

tems Spedficotions
Gear TYpe . . . L . o e e e e e e e e e e e e Ve e e e e - - Re01rculati.ng Ball Nut and Worm
Make . ... ... e U e e e e e e e e e e e e e e e e e e Ve e e e e . e e e e Saginaw
Ratio, Gear Omly. . . . . . . . . (0 o e e e e e e e e e e e e e e e e e e 17.5 to 1
Ratio, Overall (Including Linkage) . . ... .. .. . .. . e e e e e e e e - v e e e e e e « .. 205101
Steering Wheel Diameter . « .« 1 i i vt s e e e e e e e e e e e e e e e S e e e e 16"
Effort Necessary at Wheel Rim for [mt)al Hydrauhc Agsist . ... .. oL b e e e e e e s Approx 1 ]b.
Effort Necessary at Whee! Rim for Full Hydraulic Assist . . . . ., . « v ¢« 4 v 4ot v o« n o & Approx. 3 1/4 tbs.
Turns of Steering Wheel, Left to Right (Gear Connected) . . . + v v v v v v v o v v @ v o o v 0 u o v o Ve 3 1/2
Steering System Oil . . . . . . . . . ... 0Ll Hydraulic Steering Oil or Automatlc ’h'axmmxssxon 0il

Steering System Oil Capacity (Dry) . .. . . .. e e e e e e e e e e e e e e e e e e 1 1/4 gqts.
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b. Steering Gear Specifications
(Cont'd.)

Items

Worm and Rack—~Piston Nut Balls-—-No.

Adjustments

and Diameter

From .28117 (Code 6) to .28157 (Code 11) by

Thrust Bearing Preload (Including Valve Assembly Drag)

Torgue at Stub or Steering Shaft
Lhs. Pull at Steering Wheel Rim
Worm and Rack Ball Preload
Torgue at Stub or Steering Shafi
Lbs. Pull at Steering Wheel Rim
Pitman Shaft "Over Center"
Torque at stub or Steering Shaft
Lbg. Pull at Steering Wheel Rim

¢. Pump Specifications

Pump Capacity. Gal./Min, @& 485 RPN
Relief Valve Obpening Pressure, psi

Drive Belt Adjustment

8-9 DESCRIPTION OF
POWER STEERING
GEAR AND PUMP

The rotary valve power steering
system is standard equipment on
the 4700 and 4800 Series and is
offered as optional equipment on
the 4400 and 4600 Series.

The rotary valve power steering
gear gives precise, positive
steering with very little driver
effort. Initial hydraulic assist is
obtained with approximately .3
degrees of steering wheel rotation
and one pound of effort at the
steering wheel rim. Full hy-
draulic assist is obtained with
approximately 4 degrees of wheel
rotation and 3-1/4 pounds of ef-
fort at the wheel rim,

The hydraulic pump is used to
supply o0il under pressuvre to
operate the steering gear. The
housing of the pump is enclosed
in a reservoir which minimizes
the possibilities of external leak-
age, A twist-off cap is used on
the reservoir to simplify checking
the oil level.

With the engine running, sieering
is manual under conditions which

L w5

1/2 to 1 1b.

(Engine) x 700 psi

Pump Test Pressure, Min. psi. @ 485 RPM (Engine) and 170° F. 0il Temperdture

require an effort of less than one
pound at the steering wheel rim,
When a greater effort is required,
the power mechanism operates to
assist in turning the front wheels,
The effort then required of the
steering wheel rim is limited to a
maximum of approximately 3-1/4
pounds for normal steering and
parking conditions.

When the engine is not running or
if any part of the power mecha-
nism is inoperative the steering
gear will operate manually giving
the driver full control of the car,

The driver’s effort on the ste