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ENGINE SECTION

(6 Cylinder)

ENG NE | DENTI FI CATI ON

The engi ne nunber is |ocated on the upper |eft
hand forward portion of the cylinder block on
the "Hornet" and "Wasp" Seri es.

The engine nunber on the "Ranbler" Series is
| ocat ed on a machi ned surface on the right side
of the engi ne bl ock j ust above t he exhaust pi pe.

Letter Identification, Size of Bore, Main Bearings and
Connecting Rod Bearings

In the nachining of cylinder .blocks and
crankshafts, it is sonetines necessary to
machi ne the cylinder bores to .010" oversi ze,
and the crankshaft nain bearing journals or
crank pins to 0.10" undersi ze.

These engines are nmarked with a three letter
code. The code is stanped adjacent to the
engine nunber. The letters are decoded as
fol | ows:

First Letter
Second Letter
Third Letter

Size of Bore
Size of Miin Bearings
Si ze of Connecting Rod

Beari ngs
Letter "A St andard
Letter "B . 010" Undersi ze
Letter "C' . 010" Cversize

Engi nes (after Nunber F-2814 or M 3616) that
are not nmarked are standard in all respects.

CYLINDER HEAD AND GASKET

Wienever a cylinder head is renoved, inspect
the mating surfaces on the cylinder head and
bl ock for cleanliness and squareness with a
strai ght edge.

Coat the gasket with a non-hardeni ng gasket
paste and |ocate the gasket on the cylinder
bl ock. A pair of guide pins, size 3" x 1/2"-13
"Hornet" and 3" x 7/16"-14 "Wasp" Series, wll
aid in the installation of the cylinder head
(Fig. 1).

FIQRE 1-Qiide Pin Installation to Install
Cyl i nder Head

Be sure that a sealing conpound i s used on all
cylinder head cap screws, "Hornet" and "Vésp"

Series, and the studs on "Ranbler" Series, as
they connect to water passages in the cylinder
head.

Tighten the cap screws or stud nuts with a
torque wench in a uniform manner, follow ng
t he sequence shown in Figures 2 and 3.

The "Hornet" Series, wth al um numcylinder
head, cap screws should be drawn up to 75-80
foot pounds of torque with engine at room
t enper at ur e.

The "WAsp" Series, with cast iron cylinder
head, cap screws are drawn up to 60-65 foot
pounds of torque with engine at nornal operat-
ing tenperature. Wth al uminum cylinder head,
tighten to 60-65 foot pounds of torque wth
engi ne at roomtenperat ure.

Tighten the "Ranbler" Series stud nuts to
57-60 foot pounds torque wth engine at nornal
operating tenperature.
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F QURE 2—Hornet" and "Wasp" Series
Qylinder Head Ti ghteni ng Sequence
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FIl QRE 3-€ylinder Head Ti ghtening
Sequence "Ranbl er" Series

VALVES
Val ve Springs

Wienever val ve springs are renoved, they shoul d
be tested according to the specifications
listed below, using a valve spring tester (Fig.
4). Any spring not within the specifications
shoul d be repl aced.

Valve Spring Specifications

Series "Hornet"  "Wasp" " Ranbl er"

Val ve Spring

Appr oxi mat e

Free Hei ght 2-1/2" 2-3/ 16" 2-5/32"

Val ve Spring

Pressure

Val ve d osed 73-81 Lbs.  40-48 Lbs. 37-41 Lbs.
@2-1/2" @1- 61/ 64" @1-3/4"

Val ve (pen 153-165 Lbs. 16-124 Lbs. 75-82 Lbs.
@1-27/32" @1-19/32" @1-7/16"
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1. Torque Wench
2. Valve Sring Tester
3. Valve Spring

FI QURE 4-Val ve Spring Tester

Val ve Spring Position

The val ve springs are installed wth the cl osed
coils toward the head of the valve as shown in
Figure 5.

1. Gorrect Position, Qosed Gils W
2. Arow Points to the Val ve Seat
3. Incorrect Position, Qosed Gils Down

FI QURE 5—orrect Position of the
Val ve Spring

Valve Spring and Valve Removal

The valve springs and valves can be renoved
after the manifol ds (where necessary), cylinder
heads, and val ve covers are renoved.

"Hornet" 6 and " Wasp" Twin-H-Power

To renove the intake and exhaust nanifol ds as
an assenbly with the carburetors, required
addi ti onal clearance can be obtai ned by renov-
ing the 5/8" nut fromthe top of the front

engi ne supports and | ooseni ng the rear sup-
ports. The engi ne nay then be noved slightly
upward and to the left.

To assist in the installation of valve
| ocks, Tool J-1953 can be used on the "Hornet"
and "Vésp" Series (Fig. 6).

FI QURE 6-Val ve Lock Installation "Hornet"
and "Wésp" Series

"Wasp" Hi-Torque 6

d earance pernits renoval of the nanifolds
w thout noverent of the engine.

"Rambler" Series

Exhaust pi pe mounted to side of engine need
not be renoved.

Val ve Spring Conpressor J-4487 ("C' Type) will
facilitate valve spring removal and repl ace-
nent on the "Ranbl er” Series.

Val ve Adj ust nent

After renoving the intake and exhaust nanifol d
assenbl y and val ve covers, the valves on the
"Hornet" and "Vésp" can be adjusted to a cold
setting clearance of .010" "go"-.011" "no-go"
on the intake val ves and .014" "go"-.015"
"no-go" on the exhaust val ves.

The "Ranbl er” val ves are adj usted wi t hout
renoval of the exhaust pipe to a cold setting
cl earance of .016" intake val ves and . 018"
exhaust val ves.

Valve Refacing

It is inportant when refacing val ves that just
enough naterial be ground off to clean up the
face.

The val ve shoul d be replaced if there is |ess
than approxi mately 1/16" naterial, "Hornet"
and "Wsp" Series and 1/3

2" "Ranbler" Series, left on outer dianeter of
the val ve head known as the val ve head nargin.
A heavy margin aids in the dissipation of heat
and hel ps avoi d val ve warpage (Fig. 7).

The "Hornet" Series intake and exhaust val ve
seat and face angle is ground to 45°.
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1. Correct Valve Refacing
2. Incorrect Valve Refacing

FI QURE 7—Correct Val ve Refacing

The "Wasp" Series intake valve seat and
face angl e is 45°. The exhaust val ve seat and
face angle is 46°.

The "Ranbl er" Series intake and exhaust
val ve face angl e is 44°. The val ve seat angl e
is 45°.

Valve Guides

"Hornet" Series valve stemto gui de cl earance
is .0015"-.003" Intake, .002"-.004" Exhaust;
"Wasp" Series .001"-.003" Intake, .002"-
. 004" Exhaust; "Ranbler" Series .0018"-
. 0033" Intake and Exhaust.

Repl ace the gui des when t hese cl earances are
exceeded. Check valve stem dianmeters to
det erm ne whet her or not proper stemto guide
cl earance exi sts.

Stem di aneters are:

“Hornet” “Wasp' “Rambler”
Inteke 3412-3422 3412 -3422 3407-.3412
Exhaugt 3402°-3412 3402’-.3412 3407-.3412

The val ve gui des can be renoved through
the valve seat opening with a puller.
"Ranbl er” Series Tool J-2814, illustrated in
Figure 8, can al so be adapted to the "Hornet"
and "Wasp" Series by using the spacers from
their respective guide installing tools.

The "Hornet" Series valve guides are
installed with Tool J-883-A (Pilot J-883-8
or 9) to insure that the guides are driven
to the correct depth of 1-3/32 for the
exhaust guides, 1-7/16" intake guides, from
the top of the guide to the top face of the
bl ock (Fig. 9).

.

1. Val ve Quide Renoving Tool J-2814

FI QURE 8—Renovi ng Val ve Qui des
"Ranbl er" Series

FI QURE 9—+nstal ling Val ve Qui des

The "Wasp" Series valve guides are in-
stalled with Tool J-883-A (Pilot J-883-101.
The guides are inserted to a depth of 19"
fromthe top of the guide to the top face of
bl ock.

Use Tool J-1429-Atoinstall the "Ranbler"
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Series valve guides. Drive the guides flush
with the opening of the guide bore in the
bl ock.

Valve Timing

Valve timng is determned by the relation
bet ween the sprocket on the canshaft and the
sprocket on the crankshaft.

"Hornet" and " Wasp" Series

Wien installing timng assenbly, line up the
marked teeth on the sprockets with the marked
links on the chain. Correct installation wll
result in locating 7 links or 14 pins between
nmarks on sprockets as illustrated in F gure 10.

1. Marked Tooth on Canshaft Sprocket
2. Marked Tooth on Crankshaft Sprocket
3. 7 Links or 14 Pins

FIGJRE 10—€orrect Timng Chain Installation
"Hornet" and "Wasp" Series

"Hornet" Series

Val ve timng can be checked without disnan-
tling the engine.

Wth the engine at room tenperature,
locate No. 1 piston at U D. C exhaust stroke.
Install a dial indicator on No. 1 cylinder
exhaust val ve head through spark plug open-
ing. Gank engine slowy until dial indicator
i ndi cates val ve has seat ed.

Place a chalk nmark on the flywheel,
through the ignition timng mark opening in
line with the | ower | edge of opening.

Crank engi ne backwards t o expose both the
chalk mark and U.D.C. nark on flywheel. (This
is only possible if timng is correct or
early.) Wth a pair of dividers, measure the
di stance between the U.D.C. nmark and chal k

mark on the inner tinmng nark radius (5.06"
flywheel radius).

Thi s di stance shoul d be 21/4" plus or minus 1/s"
for valve lash errors. Qne tooth off tining on
crankshaft sprocket wll affect this dinension
by plus or mnus 1-31/64". e tooth off on
canshaft sprocket will affect this dinension by
plus or mnus 13/16".

FI GURE 11—Val ve Ti m ng Di agram
"Hornet" Series

"Wasp" Series
To check valve tinming on the "Wsp" Series,
crank engine until No. 1 piston is at T.DC
exhaust st roke.
Install a dial indicator on No. 1 cylinder
exhaust val ve head through spark plug opening.
Gank engine slowy until dial indicator indi-
cates val ve has seat ed.
M ace a chalk mark on outer edge of vibration
danper bel ow poi nter.
Measur e di stance fromchal k mark back to UD C
No. 1 mark with steel scale located around
ci rcunference of danper. This di stance shoul d be
approxi mately 13/4" (with cold val ve | ash . 015")
plus or mnus 1/8" for valve lash errors. If the
canshaft sprocket is off one tooth, it wll
affect the dinmension by plus or mnus 192". |f
the crankshaft sprocket is off one tooth, the
dinension wll be affected by plus or ninus
13/ 16".

"Rambler" Series

Wien installing tinming assenbly, line up the
narked teeth adjacent to each other on a center
line drawn through the center of the canshaft
and the center of the crankshaft (Fg. 13).

Before installing the timng chain cover, check
the correct installation of the tinmng chain;
| ocate the narked tooth of the canshaft sprocket
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FI GURE 12—Val ve Tim ng Di agram
"Wasp" Series

FI GQURE 13—l ace Marked Teeth on Center
Li ne When Installing Sprockets and Chain
"Ranbl er” Series

at approximately the one o' clock position.
This should place the nmarked tooth of the
crankshaft sprocket where it begins to nesh
with the chain (Fig. 14). Count the nunber
of links between the nmarked teeth of both
sprockets. There should be 91/2 links or 19
pi ns.

Val ve timng nay be inspected by | ocating
the No. 6 piston on T.D.C in firing
position. Then set valves on the No. 1
cylinder to .003" clearance. Slowy rock the
crankshaft back and forth.

2. Marked Tooth on the O ankshaft Sprocket
3. 91/2 Links or 19 Pins

FIQURE 14—Correct Timng Chain Installation
"Ranbl er" Series

If the timng is set properly, the
exhaust valve should open before the D.C
mark on the vibration danper lines up with
the pointer. Note this distance. The intake
val ve shoul d open an equal distance after the
D.C. nark passes the pointer.

CENTER

~ENHALST CLOSES

VALVE Lasw 019

3

EXHALUST OFENE

FI GURE 15—Val ve Ti m ng Di agram
"Ranmbl er" Series

TI M NG CHAI N COVER
"Hornet" and "Wasp" Series

The timng chain cover oil seal is a |leather
chevron desi gn, spring | oaded, to contact the
seal surface of the vibration danper under
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pressure.

Tool J-2776 is used to renove and install
the timng chain cover oil seal (Figs. 16 and
17):

FIGURE 16—Removing Timing Chain Cover
Oil Seal—" Hornet" and " Wasp" Series

Insert the collar so that slot in collar
engages depression in cover. Support the
cover when driving out the seal with the
straight side of the driver.
NOTE: The tool head is reversible on the
handl e. The side with the tapered pil ot
is used for installing the seal and the
| arge size for renoval . Before installing
a new oil seal, apply a coating of white
or red lead in the well of the tinng
cover. Install the oil seal in cover
using tapered pilot side of tool (Fig.
17). Wth J-872-5, handle screw in
opposite end of tool, and with an arbor
press or soft hammer, press the seal
tightly into place. After seal is in-
stal l ed, recheck to make certain that the

lip of leather is in good condition and
not curled over.

FIGQURE 17—+nstalling Timng Chain Cover Gl
Seal —Hornet" and "Wasp" Series

"Ranbl er" Series

The timng chain cover is provided with a
felt seal to prevent the |eakage of oil
around the front crankshaft pulley hub. To
prevent damage to this seal, it is inportant
that the cover be properly aligned when
installing the vibration danper. This is
acconpl i shed by |eaving the cover to bl ock
screws | oose until the vibration danper has
been partially installed. Then tighten the
cover Screws.

At time of installation of a new seal,
the rubber section of the seal nmust be
installed to the rear of the cover.

The oil seal installed in the timng
chain cover is replaced by driving the old
one out fromthe rear and installing a new
seal and retainer fromthe front.

An oil slinger is used inside the timng
chai n cover.
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The slinger is held in place by the crankshaft
sprocket and vi brati on danper.

CAMSHAFT AND BEARINGS

The canshaft is supported by four steel
shell ed, babbitt |ined bearings which have
been pressed into the block and |ine reaned.
The canshaft bearings are step bored being
larger at the front bearing than at the rear
to permt easy renoval and installation of the
canshaft. Al canshaft bearings are |ubri-
cated under pressure through drill ed passages
in the cylinder bl ock.

To sinplify canmshaft removal on the "Hornet"
and "Wasp" Series, renove the radiator core
and grille assenblies and intake exhaust
mani fold. Then raise the front of the engine
slightly.

O cars equi pped with air conditioning and al |
"Ranbler" Series, the engine should be
renoved for canshaft renoval .

The engi nes should al so be renoved from the
car if canshaft bearing replacenent and/or
line reanming is contenpl ated.

Camghaft Bearing Oil Clearances

"Hor net" . 0015"-. 002"

"\Wsp" . 0005"-. 0015"

" Ranbl er" .001"-. 002"
Camshaft Removal

"Hornet" and"Wap" Series

Renove the radiator, radiator grille, fan
assenbly, and intake and exhaust nanifol ds.

Pull the vibration danper pulley assenbly
after removing retaining cap screw ke
Pul |l er J-676-C for the "Hornet" Series (Fig.
18) and J-5371 "Wasp" Series (Fig. 19).

FIGURE 18—Removing Vibration Damper
Assembly "Hornet" Series

FIGURE 19—Removing Vibration Damper
Assembly " Wasp" Series

Locate engine with timng assenbly |ined
up as shown in Figure 10.

Remove tining chain cover and cut safety
wire from canshaft sprocket mounting bolts.

Renove canshaft sprocket and chai n assenbl y.

Use Puller 1-471 to renove crankshaft
sprocket (Fig. 20) if a gear change is to be
nmade.

FIGURE 20—Removing Crankshaft Sprocket

Rermove val ve side covers and rai se val ves
and springs sufficiently to install tools
1-1612-3-A tappet holders (Fig. 21). Renove
oi |l spout on the "Wasp" Series and spout and
chain silencer on the "Hornet" Seri es.

Renove canshaft thrust plate.

Renove canshaft.

To reinstall the crankshaft sprocket, if
renoved, use Driver J-5369 (Fig. 22):

"Rambler" Series

Renove engine from the car. Renmove fan
assenbly and cylinder head. Renmove valve
tappet covers and vibration danper. Renove
val ves and val ve spri ngs;
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FIGURE 22—Installing Crankshaft Sprocket
"Hornet" and "Wasp" Series

retain tappets with wire.

Renove timng chain cover and oil slinger.

Position engine with timng marks on a
center line (Fig. 12). Renove canshaft
sprocket retaining screw. Renobve tinmng
chain and sprockets. The sprockets can be
pryed off of the shafts.

Renove canshaft thrust plate and canshaft.

Camshaft End Play

The canshaft end play is obtai ned between
the front surface on the canshaft bearing
and the canshaft thrust plate. Wen exces-
sive end play occurs, a change in thrust
plate will restore the correct end pl ay.

End Pl ay: .003"-.005" "Hornet" and "Wasp"
Series .004"-.006" "Ranbler" Series

The canshaft end play can be checked with a
f eel er gauge between the rear of the canshaft
sprocket and the front surface of the
canshaft thrust plate. A dial indicator can
al so be used for checking the end play of the
canshaft.

Pl STONS
"Hornet" and "Wasp" Series

The pistons are alumnum alloy cam ground
with taper ground skirt.

Ring grooves are provided for four piston
rings, two compression and two oil control
rings. ne oil control ring is installed
bel ow the piston pin while two conpression
rings and one oil control ring are above the
pin. The rings are positioned and retained
inalimted working area by pins installed
in the piston ring grooves.

"Ranbl er" Series

The pistons are alumnum alloy cam ground
having a larger dianeter neasured at right
angles to the piston pin hole and taper
ground skirt. A steel strut for structural
strength and to control expansion is |ocated
in the pin boss structure.

Ring grooves are provided for four rings
above the piston pin, two conpression and two
oil control rings. The piston pin is off-set
fromthe center axis toward the thrust side
of the cylinder.

To insure proper installation of off-set pin,
a notch is cast in top of piston. Piston nust
be installed in the engine with the notch
toward the front.

Pi st on Renoval

Pi ston renoval is acconplished fromthe top
of the engine. However, before renoving the
pistons, the ring ridges in the cylinder
bores nust be renoved. Failure to renove the
ridge at the top of the cylinder bore wll
very often result in piston ring breakage and
damage to the piston groove |l and. |f cylinder
taper exceeds .009", bore nust be trued up
and oversi ze pistons and rings used.

Fitting Pistons
"Hornet" and "Wasp" Series

The pistons are fitted by the use of a spring
scale and feeler tape for a clearance of
.002" wunder a three to four pound pull.
(Parts nust be clean, dry, and at room
t enperature.)

"Ranbl er" Series

The piston is fitted so that each piston will
support its own weight in any portion of the
cylinder with all parts clean and dry. Piston
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to bore clearance is .0006" to .0012".

PISTONRINGS

The pistons are fitted with four piston
rings, two conpression and two oil contro
rings.

A chrone plated upper ring is used to resist
corrosion

Before assenbling the rings to the piston
carbon nmust be cl eaned fromall ring grooves.
The oil drain holes in the oil ring grooves
nust be cleared. Care nust be exercised not
to renmove netal fromthe grooves, since that
wi || change their depth, nor fromthe | ands,
since that wll change the ring groove
clearance and destroy ring to | and seati ng.

Checking Ring Groove Clearance

Side groove clearance is measured with a
feeler gauge. Roll the rings around the
pi ston in the grooves in which they operate.
Check for freedomall the way around.

The groove clearances are listed below by
ring nunber with the top ring as nunber one.

Ring Number 1 2 3 4

Checking Ring Gap Clearance

Piston ring gap clearance is neasured in the
bottom of the cylinder near the end of the
ring travel area. To square the ring in the
bore for checking gap clearance, place the
ring in the bore. Then, with an inverted
pi ston, push the ring down near the | ower end
of the ring travel area. Wen other than
standard ring sizes are used, rings should
be individually fitted to their respective
bor es.

Thering gaps for fittingrings are listed bel ow

"Hor net" . 006" -. 014"
"Wasp" . 004" -. 009"
" Ranbl er " . 010" -. 020"

Piston Ring I nstallation

Renmoval of glaze fromthe cylinder wall for
qui cker ring seating can be acconplished by
various nethods. If the expanding flexible
type hone is used, do not use nore than 10
strokes (each stroke down and return) to
recondition a cylinder wall.

Successful ring installation depends upon
cleanliness in handling parts and while
honing the cylinder walls. The engine bear-
ings and | ubrication systemnmnust be protected
from abr asi ves.

Rigid type hones are not to be used to
renove cylinder glaze as there is always a
slight amount of taper in cylinder walls
after the engi ne has been in service.

Rings must be installed on pistons with a
ring installation tool to prevent distortion
and ring breakage.

Detailed instructions in service ring pack-
ages nust be fol | oned.

"Hornet" and "Wasp" Series

Four piston rings are used; three rings are
| ocated above the piston pin and one bel ow
the pin. The rings are pinned in place to
prevent novenent (Figs. 23 and 24).

FI GURE 23—Ri ng Arrangenent
"Hornet" Series

The rings are notched on the i nner di ameter
at the gap slot. The width of the notch is
.125". Approxinmately .075" is at one end of
the ring and .050" at the other end. This
of f-setting of the notch enabl es a single pin
pressed in from the top of the piston to
|l ocate the three top rings wthout having the
gaps on adjacent rings aligned (Fig. 25).
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FIGURE 24—Ring Arrangement
"Wasp" Series

FIGURE 25—Pinning of Piston Rings " Hornet"
and "Wasp" Series

The end gap is equal to the backlash of the
ring notch on pin. Therefore, if the ends of
aring are filed to obtain the correct ring
end gap, the notch has to be filed enough to
provi de the backl ash in equal anount.

CAUTI O\ Because of the backl ash cl ear-
ance requirement, it is suggested that
no ring be filed to fit a bore size
smal l er than the ring size.

"Rambler" Series

The two conpression and two oil control rings
are located above the piston pin. The
conpression rings are of the "tw st" design
with an inner groove installed to the top of
pi ston. A conventional oil control ring is
used in the third ring groove.

1. Inner G oove W
2. Gl Control Rng
3. Gl Control Rng "U Flex

FIGURE 26—Ring Installation
"Rambler" Series
The "U' flex oil control ring used in the
lower oil control ring groove, as original
equi prent, differs fromall other rings. The
normal free diameter of thisringis 1/8" to
3/1_6" larger than the bore diameter in which
it isinstalled. Installation is outlined in
Fi gures 27, 28, 29, and 30.
Before installing piston in engine,
arrange ring gaps 180° apart, being sure no
gap is over the piston pin.

Service Ring Sets

For service ring replacenent, follow de-
tailed instructions enclosed in the ring
package.

11
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FI QURE 27-Step 1-Place "U Flex Rng in
Bottomof G|l R ng Goove. Lubricate all
Rings and Piston Skirt with a Light
G ade Engine Gl. Butt Ends of
"U'" F ex R ng Together

FI GQURE 28-Step 2—Keep Ends of "U' Flex
R ng Butted Toget her and Pl ace Conpressor
Over Piston, Either a Constricting Band
or Split S eeve Type Conpressor
can be Used

H GQRE 29-Step 3—Fighten R ng Gonpressor
if Band Type is Wsed. If deeve Type is Used,
BE SURE THAT I T IS NOT PULLED
H GER THAN THE TCP GF THE
P STON However, it Shoul d be
Drawn up H gh Enough to
Qover all of the R ngs

FI QURE 30-Step 4—Make Sure Conpressor
Rests Squarely on Top of Block, and
Push or Tap Piston into Cylinder

CAUTION If Piston Does not Enter
Cylinder w thout Excessive Force, Re-
nmove Piston Assenbly and Exam ne R ngs
for Rng Interference.

PISTON PINS

"Hornet" and " Wasp" Series

Ful'l floating type piston pins are used. They
are retained in the piston by two circular
lock rings, one at each end of the pin. The
piston pin fit in the connecting rod bushi ng
is a hand push fit at roomtenperature (70°).

The piston pin fit in the piston is a
hand push fit in a heated pi ston. Heat piston
in water or electric furnace to 200°F
The piston pin bushings are steel back
bronze. To renmove and replace, press out old
bushi ng, using burnisher block tool J-2950
and renover J-2948 for the "Hornet" Series,
and J-2951 and J-2948 "Wasp" Series. Instal
new bushing with same tools making sure oi
holes in bushing and rod are in alignnent.
Burni sh bushing with block J-2950 and bur-
ni sher J-2791 "Hornet" Series, and J-2951 and
J-2949 "Wasp" Series (Fig. 31).

The bushing should be reaned .0003"
larger than its matching pin dianeter. Check
the fit by holding the piston with the
connecting rod in a horizontal position. The
rod shoul d just turn on the pin under its own
wei ght .

The standard piston pin dinmensions are:

Length Diameter
“Hornet” 2.942" — 2.932" .9687" — .96845"
“Wasp” 2.4375" +or .7499" + .000"

—.005" —.00025"

"Rambler" Series

The piston pin is locked in place in the
connecting rod by neans of a |ocking bolt
(Fig. 32).

To fit the piston pin, hone the connect-
ing rod to fit the pin. Then hone the piston
to allow a thunb press
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FIGURE 31—Burnishing Connecting Rod
Bushing "Hornet" and " Wasp" Series

1. Locking Bolt and Notch
2. Piston Pin

FI QURE 32—Pi ston Pin "Ranbl er" Series

fit or .0002" maxi mumloose fit in piston at
roomtenperature (70°F.).

The standard pi ston pin di nensions are:
Length 2. 755", Diameter .8598"-.8595".

Tighten piston pin clanp screw to 18-22
foot pounds torque.

CONNECTI NG RODS
"Hornet" and "Wasp" Series

The connecting rods have oil squirt holes to
provi de cylinder wall lubrication, at |owand
idle speed, to the thrust side of the
cylinders. An oil hole on the top of the rod
supplies lubrication to the piston pins.

When installing connecting rods, the
squirt hole is toward the camshaft side
(thrust side) of the engine.

The cylinder |ocation nunbers are stanped
on the connecting rod and caps during initial
assenbl y.

"Ranbl er" Series

Two oil squirt holes are provided in the
upper rod cap section for cylinder wall
lubrication at |ow and idl e speeds.

The notch on the top perineter of the
piston and the identification boss on the
connecting rod (Fig. 33) must be installed
to the front of the engine.

FI GQURE 33—Connecting Rod Identification
Boss "Ranbl er" Series

The connecting rods are stanped by cylin-
der nunber location during initial assenbly.
A ways assenble the rods and caps with the
cylinder |ocation nunbers on the sane side.

Connecting Rod Alignment

Whenever new rings are installed or new
pi ston pins are replaced, it is necessary to
align the connecting rods and pistons, as
assenblies, to insure true operation in the
cylinder bore.

Msaligned rods will cause uneven piston
and ring wear which wll result in oil
consunption and noise. The connecting rod
should be inspected for a tw sted or bent
condition (Figs. 34 and 35).

A ways bend beyond the true alignment
position and then bend back to straighten so
the stresses and strains in the rod material
are relieved. If the stresses are not
relieved, therod will not hold its alignment
after installation in the engine.

13
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e

Aignnment for Twi st
Connecting Rod Beari ngs

The connecting rod bearings are the steel
backed babbitt |ined precisiontype. They are
installed as pairs in connecting rod and cap.

CAUTION Never file a connecting rod or
cap to adjust bearing cl earance.

If the bearing clearance is excessive,
the correct connecting rod undersize bearing
set nust be installed. The correct connecting
rod bearing clearance is .0005" to .0015"
"Hornet" and "Wasp" Series and .001" to
.0015" on "Ranbler" Series.

To deternine the amount of bearing
cl earance, use a piece of Plastigage in the
bearing cap as shown in Figure 36. Then
tighten the cap to the torque specification
to conpress the gauge.

Renove the bearing cap and calibrate the
width of the Pl astigage with the scale
furni shed as shown in Figure 37.

Connecting Rod Bearing Caps

It is inportant that the connecting rod cap
bolt nuts be drawn up to the correct tension.

Tighten to:
"Hor net " 40-45 Ft. Lbs.
"Wasp" 40-50 Ft. Lbs.
"Ranbl er" 27-30 Ft. Lbs.

FI GQURE 35—€hecki ng Connecti ng Rod
Aignment for Bend

FI QURE 36—Pl astigage in Place in the
Bearing Cap
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FI GURE 37—Measure the Wdth of the

Pl asti gage Scal e
Reduce torque 15 per cent if threads are
oily

The notches on the |ower and upper rod
caps should be to the sane side of engine
with the squirt hol e on upper cap to canshaft
side of engine on the "Hornet" and "Wasp"
Seri es.

The cylinder nunbers are to the canshaft
side of the engine and the identification
mark (Fig. 33) to the front of engine on the
"Ranbl er" Seri es.

Connecting rod side clearance:

"Hornet" and "Wasp" . 007" —. 013"
" Ranbl er " . 005" —. 015"
CRANKSHAFT

"Hornet" and "Wasp" Series

The crankshaft is supported by four nain
bearings with the end thrust taken at the No.
3 bearing position.

The crankshaft, flywheel, and vibration
danper are balanced as individual wunits.
Conpl et e engi ne assenblies are then bal anced
with all reciprocating parts in notion.

Repl acenent of vibration danper or flywheel
can be acconplished without rebal ancing the
conpl ete assenbly.

"Ranbl er" Series
The crankshaft is supported by four main
bearings with the end thrust taken at the

front main bearing | ocation.

The conponent parts of the crankshaft

assenbly are individually balanced; then
rebal anced as an assenbly.
Repl acenent of vibration danper or fly-

wheel can be acconplished wi t hout rebal ancing
the conpl ete assenbly.

O ankshaft. Main Bearings
Main bearings are of the precision type
having a steel back with a babbitt Iining.

The bearings are not adjustable. Shims shoul d
never be used and the bearing

caps shoul d never be fil ed.

Wien either half of a bearing requires
repl acenent, a conplete set should be in-
stalled. To replace the upper half of a
bearing, renove the bearing cap of the
bearing to be replaced. Then |oosen all of
the other bearing caps and insert a snall pin
in the crankshaft oil hole. The head of the
pin should be | arge enough so that it wll
not fall into the oil hole, yet thinner than
the thickness of the bearing (Fig. 38).

FI GURE 38—Renovi ng Main Bearing I nsert

Wth the pin in place, rotate the shaft so
that the wupper half of the bearing will
rotate in the direction of the Ilocating
tongue on the bearing.
Tool J-2955 will greatly facilitate front and
rear bearing cap renoval on the "Hornet" and
"Wasp" Series (Fig. 39).
CAUTION Care nust be exercised on
removal of the front main bearing cap
because if the front engine end plate
gasket is danaged, a replacenent re-
quires the renoval and repl acenent of
engi ne end

timng assenbly and front
pl at e.

FI GURE 39—Renovi ng Front Mn Bearing
Cap with Tool J-2955 "Hornet" and
"Wasp" Series

15



Crankshaft Main Bearing Clearance

The standard cl earance of .0005" to .0015"
on the "Hornet" and "Wasp' Series and .001"
to .0015" "Ranbl er" Series can be accurately
checked by the use of Pl astigage.

NOTE: Wien checki ng beari ng cl earance

with the engine in such a position

that the bearing caps support the

weight of the crankshaft and fly-

wheel, keep all main bearing caps

tight except the one being checked.

Support the weight o f the crankshaft

with a jack.

Renove the bearing cap and wi pe the oil
fromthe bearing insert.

Place a piece of Pl astigage across the
full width of the bearing insert (Fig. 36).

Reinstall the bearing cap and tighten
75-80 foot pounds torque (dry) on the
"Hornet" and "Wasp" Series and 66-70 foot
pounds torque (dry) on the "Ranbler" Series.
Then rermove the bearing cap and with the
graduated scale, which is printed on the
pl asti gage envel ope, nmeasure the wi dth of the
flattened plastigage at its w dest point
(Fig. 37). The nunber within the graduation
i ndi cates the cl earance in thousandths of an
inch. Install the proper size bearing liners
(inserts) to bring the cl earance to standard.
Before installing crankshaft or main bearing
inserts, the journals nust be inspected for
condi tion and di nensi ons.

Main Bearing Journals

Mai n journal s can be neasured w thout remnov-
ing the crankshaft fromthe engi ne bl ock.

There are various gauges for this use, one
of which is shown in Figure 40.

FI GURE 40—Measuring Main Bearing Journal

To operate this gauge, renove the nain
bearing cap and pl ace the gauge agai nst the
crankshaft journal

Then release the plunger so that it is up
against the journal and |ock the adjusting
screwin position. Renove the gauge careful ly
and doubl e the nicroneter readi ng across the
pin and anvil in the center of the

"V'. This reading is the dianmeter of the
journal .

A ways check the journal at both ends for
taper. Then rotate the shaft 90° and neasure
for out-of round. The out-of-round and taper
limt is to be held to .001".

Mai n Jour nal

Series D anet er
"Hor net" 2.4988" - 2. 4998"
"\Wasp" 2.4988" - 2. 4998"
" Ranbl er " 2.4791"- 2. 4798"
Connecting Rod Bearing or
Series QO ankpi n D anet er
"Hor net" 2.1244"-2.1254"
"\Wasp" 1.937" -1.938"
" Ranbl er " 2.0948"- 2. 0955"

Main bearing caps are recessed into the
engi ne block and line reanmed. Therefore, it
isnot practical toreplace theminthe field.

Crankshaft End Play

The "Hornet" and "Wasp" Series end thrust of
.003" to .009" is taken at the No. 3 nain
bearing. The "Ranbler"” Series end thrust of
.003" to .008" is taken at the flanged front
mai n beari ng.

MAIN BEARING OIL SEALS
"Hornet" and "WAsp" Series

The rear main bearing oil seal is a netal
backed neoprene lined seal nade in two
identical halves. The wupper half can be
renoved w thout renoving the crankshaft by
removing the rear main bearing cap and
appl ying pressure against the netal part of
the seal with a 1/4" brass rod. At the sane
tinme, rotate the flywheel to assist in
renovi ng the seal.

At tinme of installation of the seals, coat
the groove of the seal wth non-hardening
seal er.

1. Packing G oove
2. Al Seal

FI GURE 41—Rear Main Bearing G| Seal
"Hornet" and "Wasp" Series
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After the rear nmain bearing cap is repl aced,
cotton waste nust be driven into the verti cal
packi ng holes to seal the side of the cap. A
punch smaller in dianmeter than the vertical
holes and at least 4" long will facilitate
the packing of the cotton waste. Enough
packi ng nust protrude to seal between the pan
gasket and bearing cap.

The front nain bearing cap has both a
horizontal and a vertical seal to prevent
external oil |eakage. This packing seals from
| eakage between the engine front end plate
gasket and the bearing cap. The vertical
grooves are packed before the horizontal
grooves (Fig. 42).

Seal
and

FI GQURE 42—Front Bearing Cap Q|

QG oove Locations "Hornet"
"Wasp" Series

"Rambler" Series

A henp packing and "L" shaped neoprene rubber
type rear nain bearing oil seals are used. A
special tool J-1610 is required to install
the henp packing (Fig. 43) To properly
repl ace upper henp packing, the crankshaft
nust be renoved.

VIBRATION DAMPER
"Hornet" Series

The vibration danper (Fg. 45) on the "Hornet"
Series has two punch narks for alignnent to
nmaintain proper balance when the danper is
di sassenbl ed for replacenent of rubber discs.

1. @l Seal Installing Tool J-1610
2. Point at which Packing is Qut Fl ush

FI GURE 43—nstalling Henp Packing G| Seal
in Rear Main Bearing Cap "Ranbler”
Series

Henp Packi ng
Cap Side Seal
Cap Side Seal
Mai n Bearing Cap

PONE

FI GQURE 44—Rear Main Bearing Cap and Seal s
"Ranbl er" Series

Pul | ey Renover J-676-C and Repl acer J-483
will facilitate renoval and replacenent
operations (Fig. 18).
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1. Quter Menber 5. Spacer

2. Rubber Discs 6. Al Seal

3. Inner Menber 7. Retainer Plate
4. Danper Cap Screw

FI GQURE 45—V brati on Danper "Hornet"
Series

Ti ghten danper cap screw to 100-120 f oot
pounds torque.

"Wasp" Series

The vibration danmper has an off-set screw
location to insure proper reassenbly for
bal ance in the event disassenbly was made to
repl ace rubber cushi ons.

Pul | ey Renover J-5371 and Repl acer J-5369
will facilitate renmoval and repl acenent
operations (Fig. 19)

Tighten danper cap screw to 80-90 foot
pounds torque.

"Ranbl er" Series

The vibration danper is not adjustable. The
screws that retain the rubber are drawn up
to a point where the shoulders will limt the
tension of the rubber blocks (Fig. 47).

1. Danper Gap Screw
2. Gp Screw Lock

3. Nt

4. Lockwasher

5. Font Danper Gushion
6. Danper Rulley

7. Danper

8. Danper Qover A ate

9. Rear Danper Qushi on

10. Riley to Canper
Srew

11. Hib

12. Key

FI GURE 46-Vi brati on Danper "Wasp" Series

FI GQURE 47—V brati on Danper "Ranbl er"

Series

Ti ght en danper cap screw to 100-110 foot

pounds torque
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STARTER RI NG GEAR

Wth the exception of the flywheel, as used
with the automatic transm ssion, which is a
steel stanping, the starter ring gear can be
repl aced by placing the flywheel in an arbor
press with steel bl ocks equally spaced around
the gear and pressing the flywheel through,
or the ring gear can be broken with a chi sel.

To install the newstarter ring gear, first
heat it to expand the inside di aneter so that
it can be pressed over the flywheel.

SHAFT PILOT BEARING

The pilot bearing for the shaft is |ocated
at the center of the rear end of the
crankshaft. This is an oil inpregnated bronze
bearing. It is pressed into the end of the
crankshaft. This bearing does not require any
lubrication after assenbly. Wen assenbl ed
in service, it is advisable to place a snall
amount of high nelting point grease on the
end of the shaft as it isinstalled into the
bearing. Bearings being installed nust be of
the correct size for the series and type of
transm ssi on.

LUBRICATION SYSTEM

The lubrication system is of the ful
pressure type with all vital moving parts
receiving lubrication under pressure except
t he piston pins.
"Hornet" and "Wasp" Series
The pressure is supplied by a positive
di spl acenent rotor type oil punp nmounted on
the right lower side of cylinder block and
driven froma gear cut on the canshaft.

The oil is drawn through the floating oil

intake screen (Fig. 48) to the intake side
of the oil punp.

1. Swivel Connectlon
2. Intake Screen
3. Drain Plug Qutlet

FIGQURE 48— | |ntake Screen Assenbly
"Hornet" and "Wasp" Series

Gl under pressure passes the plunger of
the oil relief valve assenbly and fills the
mai n horizontal oil gallery fromwhich it is
directed through drilled passages to |ubri-
cate the canshaft bearings, tappet assenbly,

mai n and connecting rod bearings, cylinder
wall's, and timng assenbly.
Piston pins are lubricated by oil "throw

off" fromrotating parts and w ping action
of piston rings.

Bef ore renoving the oil punp, position the
engi ne crankshaft so that No. 1 cylinder
pistonis at T.D.C exhaust stroke and No. 6
cylinder piston is at T.D.C on conpression
st roke.

Uoon di sassenbly of the oil punp, renove
the oil punp cover and use a brass drift to
mark an i ndexi ng poi nt of one | obe and notch
on rotor and internal gear or outer rotor to
insure relationship for reassenbly.

Measure the cl earance between a | obe and
notch opposite the reference mark. This
cl earance should be .010" or less. If nore
than . 010", replace both rotors and shaft.

Pl ace a strai ght edge across the punp body
bet ween the screw holes. Use a feel er gauge
to neasure the cl earance between the top of

the rotors and the straight edge. This
cl earance should be .004" or less. If the
clearance is greater than this linmt, the

punp body must be repl aced.

Wth the outer rotor pressed agai nst one
side of the punmp body, neasure the clearance
between this rotor and the body on the
opposite side. If this clearance is nore than
. 008", replace the punp body.

The punp cover plate nust be snooth and
not worn fromthe rotors. Place a straight
edge across the cover. If a .002" feeler can
be inserted between the cover and the
strai ght edge, the cover is worn and nust be
repl aced.

Punp Drive Gear Pin
Pump Drive Gear
Punp Body

Punp Shaft

Punp | nner Rotor

er G| Punp Rotor Lobe
er Gl Punp Rotor

Pump Cover Gasket

. Punp Cover

10. Gl Punp Cover Screws

FIGQURE 49— | Punp Assenbly "Hornet"
and "Wasp" Seri es.

C0p500000
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In the event the engi ne crankshaft was not
noved, replacenent of the oil punp presents
no problem However, if the crankshaft was
nmoved, the follow ng procedure can be used
to insure basic distributor timng |ocation
i nasnuch as the distributor is driven by the
oil punp shaft.

O ank the engine until the No. 1 cylinder
pistonis on T.D.C. exhaust stroke and No. 6
ison T.D.C in firing position.

Install Aligning Tool J-2794 so that the
guide pin indexes wth the distributor
mounting screw hole (Fig. 50).

Install the oil punp, indexing the slot
in the punp shaft with the tang on aligning
tool, and push out the tool.

Install distributor with rotor aligned
with terminal in distributor cap which | eads
to No. 6 cylinder spark plug.

"Ranbl er" Series

The oil punp is nounted on the right hand
side of the cylinder block. It is of the
positive displacenent gear type.

The oil punp is driven off of a gear cut
on the canshaft and in turn drives the
di stributor by neans of an of f-set tang which
is part of the oil punp nain shaft. Gl is
drawn fromthe oil pan reservoir through a
fixed inlet screen assenbly to the intake
side of the oil punp. The oil is discharged
under pressure past a relief valve in the
main oil gallery and then through holes
drilled through the main bearing webs to the
crankshaft and canshaft main bearing |oca-
tions. The «crankshaft drillings provide
lubrication from the main bearings to the
connecting rod bearings. The front canshaft
bearing permts oil to flow onto the timng
gear and chai n assenbly.

The valve tappets and piston pins are
| ubricated by crankshaft oil "throw off" and
vapors.

CAUTION A ways maintain a tight
connection between the oil punp inlet
flange and oil inlet hole |ocated on
the right side at the bottom of the
cyl i nder bl ock

1. Screen and Retainer 9. Idle Gear

2. Bolt 10. Key

3. Inlet Tube Gasket 11. Gl Punp Drive Shaft
4. Bolts 12. Al Punp ldl e Shaft
5. Cap Screws 13. Al Punp Body

6. Al Punp Cover 14. Al Punp Drive Gear Pin
7. Gasket 15. Thrust Vésher

8. Drive Gear (In Punp) 16. Gl Punp Drive Gear

FIGURE 51| Punp "Ranbler" Series

The position of the oil punp drive gear
keyway shoul d be noted before renoval of oil
punp. Installing in the sane location wll
prevent di sturbance of distributor timng.
In the event the crankshaft has been noved,
crank the engine until No. 1 cylinder is at
T.D.C in firing position. The keyway will
be I ocated at approximately the three-thirty
o' clock position, viewed from the |ower
section of the punp body.

Oil Pressure Relief Valve

The oil pressure relief valve consists of a
pl unger, spring, and retainer.

The valve is located on the left side of
the cylinder block on the "Hornet" and "Wasp"
Series and the right side of the cylinder
bl ock on the "Ranbl er" Seri eas.

The oil pressure relief valve is not
adj ustable. A setting of 40 P.S.I. for the
"Hornet" and "Wasp" Series and 50-58 P.S.|.
for the "Ranbler" Series is built into the
tensi on of the spring.

1. Housing Plug
2. Gasket

3. Spring
4. P unger

FI QURE 526 | Pressure Relief Valve
"Ranbl er" Series



Series

Type

No. Cylinders

Bor e

Stroke

Conpression Ratio
(St andar d)
(Qptional)

Pi ston D spl acenent

Conpr essi on Pressure
at O anki ng Speed

Hor sepower

Twi n Car buretor

Engi ne Lubri cation

Series

Stem D anet er
I nt ake
Exhaust

Stemto Qiide dearance
I nt ake
Exhaust

Head D amet er

I nt ake
Exhaust

Seat Angle
I nt ake
Exhaust
Val ve Face Angle
I nt ake
Exhaust
Val ve Spring Free Height

Val ve Spring Pressure
Val ve (pen

Val ve d osed

Spring Retainer Lock
Tappet O earance
Cold Setting
I nt ake

Exhaust

ENGINE 6 CYLINDER
ENGINE SPECIFICATIONS

"Hor net "

L- Head
6
3-13/ 16"
41/ 2"

7.5:1
308 Qu. In.

100 P.S.I. Mn.
160 @
3800 RP.M
170 @
4000 RP.M
Pressure

"\Rasp”

L- Head
6
3
43/ 4"

7.5:1
8.0:1
202 Qu. In.

100 P.S.I. Mn.

115 @
4000 RP.M

126 @
4000 RP.M
Pressure

VALVE SPECIFICATIONS

"Hor net"

. 3412"- . 3422"
. 3402" - . 3412"

. 0015"-. 003"
. 002" -. 004"

1.831"
1. 556"

45°
45°

45°
45°
2-1/2"
153-165 Lbs.
@1-27/32
73-81 Lbs.
@23/ 16"

Split Two Piece

.010" "®"
.011" "No-go"
.014" " "

. 015" " No-go"

"\Nasp”

. 3412" - . 3422"
. 3402" - . 3412"

. 001"-. 003"
. 002" -. 004"

1.495"-1. 505"
1.390"-1. 400"

45°
46°

45°
46°
2-1/2"
116- 124 Lbs.
@1-13/ 32"
40- 48 Lbs.
@1-61/ 64"

Split Two Piece

.010" "®"
. 011" " No- go"
014" "@"
. 015" " No- go"

21

"Ranbl er"
L- Head
6
3w
41/ 4"
7.32:1
195.6 Qu. In.
120 P.S. I.

0 @
3800 RP.M

Pressure

"Ranbl er"

. 3407"-. 3412"
. 3407"-. 3412"

.0018"-. 0033"
.0018"-. 0033"

1. 594"
1. 343"

45°
45°

44°
44°
2-1/2"
75-82 Lbs.
@17/ 16"
37-41 Lbs.
@1-3/4"

Si ngl e Hor seshoe

. 016"

. 018"
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Series

Gl Punmp Type

Normal G| Pressure

G| Pressure Rel ease

Engine Q1 Refill
Capacity

Series

Beari ng Type

No. of Main Bearings
Mai n Bearing d earance

D anet er
Shaft End Pl ay

End Thrust Taken By

Beari ng Cap
Adj ust ment

Series

No. R ngs Per
Pi ston

End Gap
(Except "W
Fl ex R ng)

Conpression R ng Side
O earance in R ng

G oove

dl Rng Side dearance

in Rng Goove

Series

Beari ng Type
Beari ng d earance
Orankpi n D anet er
Bearing End Pl ay
Beari ng

TECHNICAL SERVICE MANUAL

OIL SYSTEMS
"Hor net " "Wasp"
Rot or Rot or
40 P.S 1. @ 40 P.S.1. @
30 MP.H 30 MP.H
40 P.S. 1. 40 P.S.I.
7 @s. 5 @s.

CRANKSHAFT AND BEARINGS

" Hor net " 7
"\Vsp”
Repl aceabl e Repl aceabl e
4 4
. 0005"-. 0015" . 0005"-. 0015"
24988" - 2. 4998" 2.4988"-2. 4998"
. 003"-. 009" . 003" -. 009"

No. 3 Main Bearing No. 3 Main Bearing
75-80 Ft. Lbs. 75-80 Ft. Lbs.

(Dry) (Dry

PRODUCTION PISTON RINGS

"Hor net" "Wasp"
4 4
. 004" - . 009"
.006"-. 014"
. 002" -. 004" . 002" -. 004"
.001"-. 003" .001"-. 003"

CONNECTING ROD AND BEARING

"Hor net" "Wasp"
Repl aceabl e Repl aceabl e
. 0005"-. 0015" . 0005"-. 0015"
2.1244"- 2. 1254" 1.937"-1.938"
. 007"-. 013" .007"-. 013"

40-45 Ft. Lbs. 40-50 Ft. Lbs.
(Dry) (Dry)

"Ranbl er"

Gear
30 PSI. @
20 MP.H

12 P.S 1. Mn.
@600 Engine RP.M
50-58 P.S. 1.

4 Qs.

"Ranbl er"

Repl aceabl e
4
.001"-. 0015"
2.4791"-2. 4798"
. 003" -. 008"
Front Main Bearing
66-70 Ft. Lbs.

(Dry)

"Ranbl er"

4

. 010" -. 020"

. 002" -. 004"

. 002" -. 004"

"Ranbl er"

Repl aceabl e
.001"-. 0015"
2.0948"-2. 0955"
. 005"-. 015"
27-30 Ft. Lbs.
(Dry)
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TUNE-UP DATA

. M ug Tappet dr. Cold
Series Gap Int. Exh.
"Hor net " . 032" 10" " 14t "
. 11" "No-go" . 15" "No- go"
"\Wasp" . 032" .010 "®&@" 14t "t
. 11" "No-go" . 15" "No- go"
"Ranbl er" . 030" . 016" . 018"

Engi ne Idl e Speed—Fransmission in Neutral, Ar
Condi ti oni ng on.
"Hornet" and "Wasp" 540-560 R P.M (Standard
Transm ssi on)
575 R P.M (OQverdrive
Transm ssi on)
(Hydr a-
Mat i c)
500-550 R P.M (Standard
and OQverdri ve)
475 R P.M (Hydra-
Mati c)
500 RP.M (Wth
A r Conditioning on)
Conpressi on Pressure at O anki ng Speed —
"Hornet" and "Wasp" 100 P.S. 1. M ni mum
"Ranbl er" 120 P.S. I.

490-510 R P. M

"Ranbl er"

Spark Advance (See Hectrical Section-B stributor)
Firing Order-1, 5 3, 6, 2, 4

D stri butor Dnel . -
Poi nt Gap Angl e Igniton Timng
. 020" 38° T.D.C
at 1dle Speed
. 020" 38° T.D. C
at 1dle Speed
.018"-. 024" 31°0-37° 4° A T.D.C

at 1dle Speed

Positive Battery Terninal G ounded
Goi | —Secondary Terminal Tower, Negative Polarity
Breaker Point Spring Tensi on—

"Hornet" and "Wasp" 17-20 Qunces
"Ranbl er” 17-21 Qunces
Spar k Pl ugs-

" Hor net " —chanpi on H 11 Torque 25 Ft. Lbs.
(Al um num Head)
Torque 30 Ft. Lbs.
(Cast Iron)
Lbs. (A um num Head)
Torque 30 Ft. Lbs.
(Cast Iron)
Cylinder Head—Nut or Cap Screws Torque Speci -
fications—
"Hornet"-75-80 (Col d)
"Wasp"-60-65 (Qperating Tenperatures) Cast
Iron (Cold) A um num

"Wasp" —€hanpi on H 10

25 Ft.
"Ranbl er"-Auto-Lite A7

"Ranbl er"-57-60 (Qperating Tenper at ure)

ENGINE TORQUE TIGHTENING CHART
(Foot Pounds Dry)

Description "Hor net"

Cyli nder Head *75- 80
Exhaust Pi pe d anp Nut
Exhaust Mani fol d 20- 35
I nt ake Mani fol d 12-15
a1 Pan Bolt 15-20
Ti ming Chai n Cover 15-20
Piston Pin danp Screw
Connecting Rod Cap Nuts 40- 45
Crankshaft Miin Bearing

Cap Screws 75- 80
Vi brati on Danper

Ret ai ni ng Screw 100- 120
FI ywheel Retaining Cap

Screw or Nuts 40- 45
Canshaft Sprocket Screw 20- 30

* A um num cyl i nder

"Wasp" "Ranbl er"
*60- 65 57-60
10- 15
20- 30
12-15
15-20 15-20
15-20 15-20
18- 22
40-50 27-30
75- 80 66- 70
80-90 65-70
40- 45 100- 110
20- 30 50- 55

heads are tightened at roomtenperature (70° F.).
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ENGINE SECTION
V-8

FIGURE 1—V-8 Engine Assembly

ENGINE IDENTIFICATION CYLINDER HEAD AND GAKET

The engine nunber is located at the right After thoroughly cleaning the top surface of
rear upper corner of the cylinder bl ock bel ow the block and the bottom surface of the
the rear exhaust manifold port (Fig. 2) cylinder head, inspect each for smooth and

flat surfaces with a strai ght edge.

The cylinder block surface has two sl eeve
locating dowels to assist in lining up and
hol di ng position of cylinder head and gasket
during installation or renoval.

Coat the gasket wth a non-hardening
gasket paste. For conveni ence in renoving and
installing the cylinder head, use Tool J-4159
(Fig. 3).

bl

FI GURE 3—Renoving or Installing Gylinder
Heads w th Tool |-4159

After installing the push rods, rocker arm

_ ) assenbl y, and cylinder head cap screws, tighten
FI GQURE 2—Engi ne Nunber Location t hem evenl y.
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Then retighten to 55 to 60 foot pounds with
torque wrench fol | owi ng the sequence outl i ned
in Figure 4.

i) i} T [Z1]

i

b;-bU FU. LDS.
ROCKER ARM AND SHAFT ASSEMBLY

The rocker arm shaft assenbly is secured to
the cylinder head with four long cylinder

head and rocker arm shaft retaining cap
screws. The rocker arm shafts axe hollow,

pl ugged at each end, serving as oil galleries
for rocker arm push rod end, and val ve stem
[ ubrication.

The oil pressure supply for the left hand
bank rocker arm assenbly is taken fromthe
left main oil gallery at the front canshaft
bearing. The oil under pressure through
connecting passages in cylinder block and
cylinder head enters around the undercut stem
area of. the front rocker armshaft nounting
cap screw upward into the rocker armshaft.

The right bank rocker arm assenbly |ubri -
cation pressure is taken from the verti cal
oil gallery passages at the rear canshaft
bearing oil passage through the cylinder head
and block to the rear rocker arm shaft
retaining cap screw.

Two different rocker arns are used to
accommodate the angle from the rocker arm
shaft support to the valve stens. However,
the rocker arm shaft assenblies are inter-
changeabl e from cylinder bank to cylinder
bank.

bgbd dpb b d§é

FI QURE 5—Val ve Rocker Arm Assenbly
VALVES
Figure 6illustrates the val ve arrangenent.
Val ve Springs
Whenever valve springs are renoved, they
shoul d be tested according to the specifica-
tions listed bel ow Use valve spring tester

and replace all springs not within specifi-
cations.

V-8

1. BExhaust Val ves
2. Intake Val ves

FI QURE 6—Val ve Arrangenent
I ntake or Exhaust Val ve Spring:

Val ve d osed 78-86 Lbs. @1-3/4"
Val ve Open 158-172 Lbs. @1-3/8"

Valve springs are installed wth the
i nactive (closed) coils against the cylinder
head.

The val ve spring retainer serves the dual
purpose of holding the valve and spring
t oget her and providing a val ve stemoil seal.
The seal is moulded onto the retainer. At
valve service periods, the valve spring
retainers should be replaced to insure good
oil control at this point.

Tool J-5988 will facilitate renoval of the
valves fromthe cylinder head (Fig. 7). The
hal f conical shaped valve locks can be
renoved after conpressing the spring.

FI GQURE 7—Renovi ng Val ves from
Cyl i nder Head

Val ve Stemto Qui de d earance

Valve guides are cast integrally with the
cylinder head. The valves are replaced with
oversi ze stem val ves when excessive stemto
guide clearance develops (Fig. 8). For
service, valves wth oversize stens are
supplied in .003", .010", .020', and .030".

A special set of valve guide reaners
(J-6042) are available to fit the various
si ze valves to their guide.
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FI QURE 8—hecki ng Valve Stemto Quide
A earance Li mts—004" |ntake,
. 005" Exhaust

Val ve Refacing

The intake valves are faced to a 30° angle
and t he exhaust val ves to a 45° angl e. Val ves
may be refaced until remaining margin is down
to 1/32"; then the val ve nust be repl aced.

The valve stem tip when worn can be
resurfaced and rechanfered. However, never
renove nore than .010".

Val ve Seat Refacing

Qind the valve seats to the followng
speci fications:

Seat Angl e
I nt ake Val ve 30°
Exhaust Val ve 45°
Seat Wdth
| nt ake Val ve 3/ 64"
Exhaust Val ve 5/ 64"

Narrowi ng stones shoul d be used to obtain
the proper seat w dths when required.
Control seat runout to a maxi mum of .002"
(Fig. 9).

Val ve Tappets and Push Rods

11222

The hydraulic valve tappet consists of a
body, plunger, plunger return spring, check
val ve assenbly, push rod socket, and | ock
ring (Fig. 10).

The tappet operates in a guide bore which
has an oil passage drilled into the adjoining
main oil galleries.

Wen the tappet is on the heel of the cam
| obe, the plunger return spring indexes an
oi | hol e undercut in the plunger with the oil
supply admtted t hrough t he tappet body. Gl

FI QURE 9—Checki ng Val ve Seat Runout

under pressure flows into the body through
the check valve assenbly nmaintaining the
tappet fully charged. This cycle of operation
occurs when tappet |eaks off sonme oil during
the normal valve opening events. Qpening
novenent of the cam | obe causes tappet body
nmovenent, cl osing the check val ve and trans-
mtting "zero-1lash" novenent of the push rod
to open the cylinder valve.

The valve tappets should be cleaned and
serviced at time of engine overhaul or
whenever excessive noi se exists.

| I

FI GQURE 10-Val ve Push Rod and Tappet
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Wien renoving the tappets, they nust be
kept in an order that will insure replacenent
in their respective operating bores in the
engi ne because they are select fitted to that
bore. Keep each tappet conponent group by
itself as all detail conponents are select
fitted to one another in nmanufacturing. Only
conpl ete tappet assenblies are supplied for
servi ce repl acenent .

The tappet assenbly should be cleaned in
a solvent to renove all varnish or |eaded
deposits. After cleaning, the tappet nust be
"| eak-down" tested to insure its "zero-|ash"
operating ability. Kerosene should be used
for this test. Test the tappet by filling the
body with kerosene and then install the
pl unger return spring, plunger assenbly, and
push rod socket. Leave out snap ring for
test. Insert the tappet in tappet test tool
J-5978, and check it for "leak-down" by
squeezi ng the handl es together (Fig. 11)

col | apses i mredi at el Y,

and/or replaced with a conplete new tappet
assenbly. The nornal tappet wll take approx-
imately 10 seconds or nore to "leak- down"
with kerosene. After testing tappets, they
shoul d be prelubricated and assenbled in the
engine without an oil <charge. They wll
nornmal |y charge thenselves in 3 to 8 mnutes
of engi ne operation.

Tappet Noi se

A loud clicking noise is usually the result
of the plunger stuck down bel owits operating
position or a check val ve hel d open. A |ight
clicking noise is wusually the result of
excessive "l|eak-down" caused by wear or
slight |eakage at the check valve and its
seat .

An intermttent noise at tappet is the
result of dirt or chips stopping the check
valve or a lack of oil flow into the body
because of dirt. A general tappet noise is
in nmost cases due to a lack of oil volunme or
pressure.

The normal tappet plunger operating range
is .140" to .170".

Val ve Timng

The correct valve timng is established by
the relation between the sprocket on the
canshaft and the sprocket on the crankshaft.

V-8

FIQURE 12—Properly Installed Timng
Assenbl y

To obtain the correct val ve timng, index
the "0" marks on canshaft and crankshaft
sprockets on a line drawn vertically through
the center |line of each shaft (Fig. 12) . To
check the assenbly, rotate the crankshaft
until the timng mark on canshaft sprocket
is on a horizontal line at either the 3 or 9
o' clock position. Count the nunber of |inks
or pins on the tining chain between timng
nmarks. You should have 101/2 links and/or 21
pi ns between timng nmarks. Each' |ink con-
tains two pins.

To make an external check of valve
timng, renove the cylinder head covers and
spark plugs. OGrank the engine until No. 6
cylinder piston in right bank is on T.D. C
on conpression stroke. This places No. 1
cylinder piston on T.D.C. on the exhaust
stroke valve overlap position. Rotate the
crankshaft countercl ockwi se. 90°.

Install a dial indicator on the nunber
one intake valve rocker arm push rod end
(Fig. 13). Cank the engine slowy in
direction of rotation (clockwi se) until the
dial indicator indicates push rod novenent.
The hydraulic lifter should be fully charged
for this check.

At the tine the dial indicator noves, the
ignition timng nark on the vibrati on danper
shoul d align with the 14° (approx.) position
on the degree quadrant section of the timng
assenbly cover. |f nmore than 1/2" variance
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FI QURE 13—tnstallation of D al |ndicator
for External Valve Timng Check

in either direction is evident, renove the
timng chain cover and inspect timng chain
installation. Replace timng chain if over
chai n defl ection exists.

TIMING CHAIN COVER

The timng chain cover is a die casting
incorporating an oil seal at the vibration
danper hub.

To renmove the timng chain cover, first
renmove the oil filter pressure line, water
punp and manifold, fuel punp assenbly, and
vi brati on danper.

The oil seal can be pryed out of the cover
and a newone installed with seal installing
tool J-5983 (Fig. 14).

FI QURE 14-+nstal | ati on of Tim ng Chain
Cover Seal

To prevent damage to this seal, it is
i nportant that the cover be properly aligned
when installing the vibration danper. This
i s acconpl i shed by | eaving the cover to bl ock
screws |oose until the vibration danper has
been partially installed. Then tighten the
cover Screws.

An oil slinger is used inside the tining
chain cover. The slinger is held in place by
the crankshaft sprocket, and the vibration
danper hub.

CAMSHAFT AND BEARINGS

The canshaft is supported by five steel
shell ed, babbitt lined bearings which have
been pressed into the block and |ine reaned.
The canshaft bearings are step bored, being
larger at the front bearing than at the rear,
to permt easy renoval and installation of
the canshaft. Al canshaft bearings are
| ubri cated under pressure.

The oil for lubricationis supplied through
connecting drilled passages fromthe inter-
nediate main bearing locations and fromthe
nmain oil galleries to the front and rear
canshaft bearing | ocations.

Camshaft End Play

The canshaft end thrust is controlled by the
front surface of the canshaft bearing and the
rear surface of the thrust plate, and the
rear hub surface of the canshaft sprocket and
the front surface of the thrust plate.

The end play tolerance is .004" to .006".

Camshaft Removal

Renove cylinder head covers, ignition plug
wi res, rocker arm assenblies, intake mani-
fold, and carburetor. Renove water punp and
water distribution manifold. Renmove upper
oil breather and tappet assenbly cover.
Renove inner oil baffle cover. Renove push
rods, keeping themin their relative opera-
tional positions. Renove hydraulic tappets
and keep in relative operational positions.
Renove fuel punp, vibration danper, and
timng chain cover. Orank engine until timng
nmarks line up on a vertical line with shaft
centers (Fig. 12).

Rermove oil shedder, fuel punp eccentric,
crankshaft sprocket, canshaft sprocket, and
timng chain assenbly (Figs. 15 and 16).
Ti m ng sprockets can be pryed of f with ease.
Renove the canshaft retainer and thrust plate
and the end thrust spacer (Figs. 17 and 18).

PISTONS

Slipper type, tapered skirt, cam ground,
pi stons are used. They are of al um numall oy,
steel reinforced for controlled expansion.
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The ring belt area provides for three piston
rings, two conpression and one oil control
ring above the piston pin.

The pistons are renoved from the top of
cylinder bore after renoving ring ridge.
The piston pin boss is "offset" from the
piston center line to place it nearer the
thrust side of the cylinder. To i nsure proper
installation of the piston in the bore, a
notch is cast in the piston top, and letters
"F' cast in the pin boss structure at the
front (Fig. 19).

FI GQURE 15—Fi m ng Chain Cover Q| Shedder

1. Notch and "F" letter to Front of Engine
FI GURE 19-Correct Piston Position

The piston to bore clearances are .021" to
.027" at top land, .001" to .0015" top of
skirt, and .000" to .0015" bottom of skirt
(Fig. 20).

PISTON PINS
Full floating type piston pins are nounted

in a split bronze bushing at the connecting
rod upper end and retained by lock rings in

FI GURE 17—€Canshaft Retai ner and Thrust piston pin bosses. Prior to fitting a new
M ate pi ston pin, the bronze connecting rod bushi ng
- is pressed into place and burnished with

conponents of tool J-6055 (Fig. 21). Be sure
oil hole in bushing lines up with oil hole
drilled in rod.

The burnishing operation is required to
prevent the bushing fromturning in the rod
end while honing or reaming to fit piston
pi n.

The piston pin should be a palmpress fit
inrod bushing at roomtenperature and a pal m
press fit in a piston heated in water to
about 200°F. Wen pin is properly fitted to
rod, rod will fall by its own weight when
located in a horizontal position and held by
FI GURE 18—€anshaft End Thrust Spacer the pi ston pin.
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FI QURE 20—Measuring O earance at Bottom
of Piston Skirt

PISTON RINGS

A three ring piston is wused. The two
conpression and one oil control rings are
| ocat ed above the piston pin boss.

Bef ore assenbling the rings to the piston,
carbon nust be cl eaned fromall ring grooves.
The oil drain holes in the oil ring grooves
must be cleared with the proper size drill.
Care nust be exercised not to rermove netal
from the grooves, since that wll change
their depth, nor fromthe | ands, since that
will change the ring groove clearance and
destroy ring to land seating.

Checki ng R ng G oove O earance

Si de cl earance between |and and piston ring
should be .0015" to .005". Roll the ring
around the groove in which it is to operate.
It nust fit freely at all points.

Checking Ring Gap Clearance

Piston ring gap or joint clearance is
measured in the bottom of the cylinder near
the end of the ring travel area. To square
the ring in the bore for checking joint
clearance, place the ring in the bore. Then
with an inverted piston, push the ring down
near the | ower end of the ring travel area.

FI GURE 21-Bur ni shing Piston Pin Bushing

Wien ot her than standard ring sizes are used,
rings should be individually fitted to their
respective bores for a gap cl earance of .010"
to .018".

Piston Ring I nstallation

Rermoval of glaze fromthe cylinder wall for
qui cker ring seating can be acconplished by
various nmet hods. Wiere an expandi ng type hone
is used, do not use nore than ten strokes
(each stroke down and return) to recondition
a cylinder wall.

Successful ring installation depends upon
cleanliness in handling parts and while
honi ng the cylinder walls. The engine bear-
ings and | ubrication systemnust be protected
from abr asi ves.

R gid type hones are not to be used to
renove cylinder glaze as there is always a
slight anount of taper in cylinder walls
after the engi ne has been in service.

Rings nmust be installed on the pistons
with a ring installing tool to prevent
distortion and ring breakage.

For service ring replacenment, follow the
detailed instructions enclosed in the ring
package.

Prior to installing the piston and con-
necting rod assenbly into engine, the piston
ring gaps are to be
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FIGURE 22-PISTON RING GAP LOCATION

arranged so that the gap for the oil ring
expander is to the outside of the block and
oil ring gap is toward the inside of the
bl ock. The gaps on the conpression rings as
shown in Figure 22 are 120° apart. Do not
locate a ring gap over the piston pin boss.

CONNECTING RODS

Connecting rods are the "I" beamdrop forged
steel type. The connecting rods are stanped
with the cylinder nunbers in which they are
assenbled. The nunbers are opposite the
squirt holes and toward the outside of the
banks in which they are | ocated.

The squirt holes from connecting rods in
one bank lubricate the cylinders in the
opposi te bank.

The connecting rod squirt holes are
located in the parting surface of the bearing
cap (Fig. 23).

FI GURE 23—Connecting Rod Squirt Hol e
Locat i on

The cylinders are nunbered 1, 3, 5, 7 in
the left bank of engine fromfront to rear,
and even nunbers 2, 4, 6, 8 in the right
bank, front to rear as viewed fromdriver's
seat .

Two connecting rods are nounted, side by
side, on each crankpin. The side clearance
is .003" to .011" Fig. 24).

FI GURE 24—checki ng Connecti ng Rod
Si de d ear ance
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FI QURE 25—Pi st on and Connecti ng Rod
Assenbl y

Connecting Rod Al i gnrent

Whenever new rings are installed or new
pi ston pins are replaced, it is necessary to
align the connecting rods and pistons as
assenblies to insure true operation in the
cylinder bore.

M saligned rods w |l cause uneven piston
and ring wear which will result in oil
consunption. The connecting rod should be
i nspected for a twisted or bent condition.

Connecting Rod Beari ngs

The connecting rod bearings are the steel-
backed, babbitt lined precision type. They
are installed as pairs in the connecting rod
and cap.

CAUTION Never file a connecting rod

or cap to adjust bearing cl earance.

To determ ne the amount of bearing clear-
ance, use a piece of Plastigage in the
bearing cap. Then tighten the cap to torque
speci fications to conpress the gauge. Renove
the bearing cap and calibrate the w dth of
the Plastigage with the scal e furnished.

If the bearing clearance is excessive, the
correct undersize bearing insert (pair)
shoul d be installed in the connecting rod.
The correct connecting rod bearing cl earance
is .0005" to .0025".

It is inportant that the connecting rod
bearing cap bolt nuts be drawn up to 40 to
45 foot pounds torque.

CRANKSHAFT

The crankshaft is a precision steel cast shaft
having five main journals, four crankpins, and
provided with an oil stinger at rear journal
i nboard of the rear oil seal.

The conponent parts of the crankshaft assem
bly are individually balanced, and then the
conpl ete engine assenbly is balanced as a unit.
Repl acenent of crankshaft, flywheel, or vibra-
tion danper can be acconplished w thout rebal -
anci ng the conpl ete assenbl y.

Main Bearing Journals

Main bearing journals can be neasured w thout
renovi ng the crankshaft fromthe engi ne bl ock.
Vari ous gauges are available for this purpose.
A ways check both ends of the journal to note
the taper. Then rotate the shaft 90° and neasure
for out of round.

The main bearing diameter is 2.500" and
sgggld not taper or be out of round nore than

Crankshaft Main Bearings

Main bearings are of the precision type having
a steel back with a babbitt I|ining. The bearings
are not adjustable. Shins should never be used
and the bearing caps shoul d never be filed.

Wien either half of a bearing requires
repl acenent, a conpl ete set shoul d be install ed.
To replace the upper half of a bearing, renove
the bearing cap of the bearing to be repl aced.
Then loosen all of the other bearing caps and
insert a snmall pin about 1/2" long in the
crankshaft oil hole. The head of this pin shoul d
be large enough so that it will not fall into
the oil hole, yet thinner than the thickness of
the beari ng.

Wth the pin in place, rotate the shaft so
that the upper half of the bearing will rotate
in the direction of the locating tongue on the
beari ng.

Crankshaft Main Bearing Clearance

The standard cl earance of .0005" to .0025" can
be accurately checked by the use of M astigage.
NOTE: Wen checki ng bearing cl earance,
with the engine in such a position that
the bearing caps support the weight of
the crankshaft and flywheel, keep all
nmai n bearings tight except the one being
checked. Support the weight of the
crankshaft with a jack.
Renove the bearing cap and w pe the oil from
the bearing insert.
P ace a piece of P astigage across the full wdth
of the bearing insert.
Reinstall the bearing cap and tighten 90 to 95
foot pounds torque. Then renove the bearing cap
and with the graduated scale, which is printed
on the M astigage envel ope, neasure the w dth of
the flattened M astigage at its w dest point.
The nunber within the graduation indicates the
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WATER PUMP
"Hornet" and "Wasp" Series

The water punp is a centrifugal type utiliz-
i ng a nonadj ust abl e packl ess type seal. The
shaft and seal ed doubl e row bal | bearings are
an integral assenbly.

The water punp discharges into a brass water
distributing tube to provide uniformcool ant
circulation around the val ves.

FI GURE 1-Water Punp Assenbly
"Hornet" 6 Series
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FI GURE 2—WAter Punp Assenbly
"Wasp" Series

The "Hornet" V-8 water punp inpeller housing
is cast integrally with the water distribu-
tion equalizing nmanifold. The single inlet

FI GURE 3-—WAter Punp Assenbly
"Hornet" V-8 Series

is connected to the Utranatic transm ssion
oil cooler, while the punp discharges into
the equalizing manifold. Dual outlets on the
nmani fol d supply a bal anced flow of cool ant
to both cylinder banks.

"Rambler" Series

The water punp is a centrifugal blade type
utilizing a factory packed, sealed-in car-
tridge shaft seal. The seal gland springs
hol d the seal tight to the shaft.

The seal cartridge is non-adjustable and
serviced as an assenbly only. It is nounted
and sealed in the punp body by neans of a
rubber "0" ring.

The "0" ring permts self-alignment of the
punp shaft as well as absorbing radi al | oads
inposed by the hydraulic forces of the
i npel | er.

The seal gland spring chanber serves as a
| ubricant reservoir for the shaft and bushi ng
lubricant (Fig. 4).

Water Pump Disassembly and Assembly
"Horngt" 6and " Wasp" Series

Renove the punp shaft retainer, cover, and
gasket .

Support the punp in water punp holding
fixture J-2778. Press the punp shaft and
bearing assenbly, conplete with the pulley
hub, fromthe punp using the shaft driver.

NOTE: The holding fixture is provided with
adj ustabl e studs to pernit |eveling the punp
on the fixture. A slotted adapter is placed
bet ween the | ower part of the body to support
the body and prevent possible fracture.

The bore in the punp body nust be cl eaned
bef ore reassenbly.



COOLING SYSTEM

1. Shaft and Seal Assenbly

2. Seal Housing Rubber Retaining R ng
3. Inpeller

4. Punp Body

5.

I npel l er R vet

FI QURE 4—Water Punp Assenbly
"Ranbl er" Series

The bore must be inspected for scoring and
wear. Inspect the seal surface in the punp
body; if rough, reface; if scored, replace
body.

I nspect the punp body inpeller area; if
the inpeller has been scraping the body, it
i ndi cates excessive end thrust novenent.
Repl ace the conpl ete punp.

I nspect the bearings, turning slowy by
hand while applying hand thrust |oad. The
beari ng and shaft assenbly must be replaced
if drag or roughness is noted.

The bearing and shaft assenbly nust be
replaced if the metal end seal s are | oose and
may be turned by hand, the shaft is worn, or
the spring retai ner groove i s worn.

Press the shaft and bearing assenbly into
the punp body. Press the outer ring of the
bearing, not the shaft.

Lubricate the hub end of the shaft with
castor oil and install by supporting the hub
flange and pressing on the inpeller end of
the shaft.

The front face of the pulley hub shoul d be
5%" on the "Hornet" 6 Series and 52%" on
the "Wasp" Series as shown in Figures 1 and
2.

Lubricate the inpeller end of the shaft
with castor oil. Assenble the seal, carbon
washer, and retainer in the inpeller. Press

the inpeller on the shaft supporting the
shaft at the pulley hub end. The inpeller
must protrude . 007" to .017" beyond the cover
face of the punp body.

Install a new punp shaft assenbly retainer
and the punp body cover.

"Hornet" V-8 Series

The punp is attached to the -equalizing
mani fold with cap screws and copper sealing
washers (Fig. 5).

Assenbly "Hornet" -8 Series

"Ranbl er" Series

The water punp inpeller is installed in the
slotted end of the punp shaft and retained
by a tubul ar brass rivet.

A renovabl e plug in the punp body permts the
removal , by drill or punch, and installation
of the rivet.

The seal and shaft assenbly nmay be pulled
from the punp housing after the rivet is
renoved.

To prevent damage to the cartridge seals or
loss of lubricant, do not renove the car-
tridge fromthe shaft.

Position the "0" ring on the edge of the seal
cartridge and press the cartridge squarely
into the punp housi ng.

NOTE: Do not lubricate the "0" ring, groove
in the punp body, or surface of seal
cartridge to facilitate assenbly of seal in
body.

Insert the inpeller in the housing, through
the outlet, and install it on the punp shaft.
Fasten the inpeller to the shaft with a new
rivet. Peen the rivet, working through the
access hole in the housing while supporting
the punp shaft.

Install a new gasket when assenbling the punp
to the cylinder block. Apply gasket seal to
t he gasket.

RADIATOR

The radiator is a conventional vertical flow
type with the expansion tank |ocated on top
of the tube section. A though the capacities
remain essentially the same, radiators, with
increased fin area, are used on nodels
equi pped with air conditioning.

VWater or anti-freeze solution should, when-
ever possible, be added to the radiator only
when the systemis cool. Coolant should be
added to barely cover the tubes of the core.
This precaution wll prevent constant |oss
of cool ant due to expansi on when heat ed.

The Weat her Eye valve should be fully open
when refilling or flushing the system The
engi ne nust be idling during the refilling
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idling during the refilling operation to
prevent trapped air interferring with the
circulation or \Wather Eye operati on.

A drain cock is provided on the | ower tank
of the radiator to drain the cooling system

On the "Hornet" V-8 Series, two cylinder
bl ock pi pe plug drains are al so provi ded, one
on the left side |ower center, and the other
on the right side |ower rear.

ELECTR CAL Capacities

"Hornet" V-8 Series 28 Qs.
"Hornet" 6 Series 19-1/2 Qs.
"Wasp" Series 14 @s.
"Ranbl er" Series 12 Qs.

Radi ator Filler Cap

The cooling systemradiator filler cap is an
at nospheric vented cap. The atnospheric vent
valve closes only if there is, a coolant
vapor flow through the vent valve of .4 to
.7 cubic feet per mnute. Wen the vent val ve
closes, the system will becone pressurized
61/ 4 to 73/ 4 pounds per square inch. Pressur-
izing the cooling system increases the
boi I'i ng point of the cool ant.

O nodel s equi pped with air conditioning, the
pressure cap pressurizes the cooling system
12 to 15 pounds per square inch.

FI GURE 6—ross Section Radiator
Filler Cap

THERMOSTAT

"Hornet" 6, "Wasp", and "Ranbler"
Series

A thernostat is located in the cylinder head
water outlet housing to insure proper engine
operating tenperatures for nmaxi num econony
and engine life. Always use a thernostat as
an engine may be overcooled as well as
over - heat ed.

"Hornet" V-8 Series

The thernostat is located in the coolant
distribution manifold outlet. A restricted
passage permts the coolant to circulate
through the water punp and cylinder bl ock
when the thernostat is closed, thus by-
passi ng the radiator core.

All Series

NOTE: The thernostat shoul d be checked
whenever the cooling systemis serviced
and particularly at the tine of instal-
lation of antifreeze solution.

FAN ASSEMBLY

"Hornet" and "Wasp" Series

An "X' type fan is attached to a hub on the
water punp shaft. Wen equipped with air
conditioning, a five blade fan is used.

"Rambler" Series

A four blade fan is mounted on an adj ustabl e
bracket on the front of the engine bl ock.
When equi pped with air conditioning, a five
bl ade fan is used.

Fan Belt Adjustment
"Hornet" 6 and " Wasp" Series

The fan belt is adjusted by noving the
generator on its mounting bracket to obtain
a deflection of approximately 3/4" inward at
a point mdway between the water punp and
generator pulleys.

"Hornet" V-8 Series

The fan belt is adjusted by noving the
generator on its nounting bracket to obtain
a deflection of approxi mately 1/2" inward at
a point mdway between the water punp and
generator pull eys.

"Rambler" Series

The fan belt is adjusted by noving the fan
assenbly in a horizontal plane. The fan belt
shoul d be adjusted so that upon application
of 25 pounds pressure, at a point mdway
between the fan and generator pulleys, it
will deflect approxinately 1/2".

All Series

It is inportant that the proper tension of
the fan belt is nmaintained to insure effi-
cient operation of the cooling and el ectri cal
systens. Too nuch tension wll cause exces-
sive wear on the fan and generator bearings.
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ELECTRICAL SECTION

BATTERI ES (Auto-Lite)
The battery is a three cell, six volt unit
wi t h adequat e storage capacity for the nornal
requi rements of the car.
CAUTI ON A ways connect
termnal to ground.

positive

Speci fi cati ons

"Hornet" Series

CT-1-15, 20 Hs. 105 A H, 20 Mn. 133 Anps.
15 M ate.

"Wasp" and "Ranbl er" Series
1M 100, 20 Hs. 100 A-H, 15 Pl ates.

Connecting Cabl es

Use only genui ne repl acenent cables to i nsure
the proper ground connections. Undersize
cabl es reduce starting ability. A ways apply
vaseline to the hold-down clanp, nuts, and
termnal connections when the battery is
i nstal |l ed.

Servicing of Battery
The battery should be inspected every nonth
or every 1,000 mles. The addition of
distilled water, particularly in cold weath-
er, should be nmade just before operating the
car above charging speed. This insures
mxture of the water with the acid.

Be sure that the height of the liquid in
each cell is not |less than 3/8" and not nore
than 1/2" over the top of the separators.

Battery Testing

At regular intervals, each cell of the
battery should be tested with a hydroneter.
The battery should register not |ess than
1.250 specific gravity in climtes where
freezing occurs, and not less 1.225 under
nore noderate conditions.

CAUTION When replacing a battery in the
carrier, do not tighten the hol d-dow clanp
Wi ng nuts excessively. It is unnecessary and
wi Il cause distortion of the battery case.

D schar ge Causes
Following are a few of the factors that
contribute to the discharge of a battery in
use:

| nproper regul ator settings.

i di zed regul ator contact points.

Loose or corroded battery terninal s.

H gh resistant ground connecti ons.

Short circuits inwring and ternmnal bl ocks.

GENERATCR (AUTO LI TE)

"Hornet" and "Wasp" Series

The Aut o-Lite Mbdel 3N 4801-F CGener at or used
on the "Hornet" V-8 and Mbdel Q3N 4802-B used

on the "Hornet" 6 and "Wasp" Series are six
volt, two brush, shunt units with a ball
bearing supporting the armature at the drive
end and a bronze bushing at the commut at or
end (Fig 1).

A fan integral with the pulley forces air
through the generator to cool the armature.
The generator output is regulated by the
correct settings of the current and voltage
regul at or.

Lubri cation

At tinme of regular chassis lubrication
intervals, add 3 to 5 drops of medi um engi ne
oil tothe oiler at the top of the drive end
head. Fill the comrutator end oil pocket with
nmedi um engi ne oil .

At overhaul, pack ball bearing 1/2 full
with high tenperature non-fibre grease and
soak bronze bearing and felts in medium
engi ne oil.

Mai nt enance

A periodic inspection should be nade of the
charging circuit. The intervals between
these checks wll vary depending upon the
type of service. Dirt, dust, and hi gh speed
operation are factors which contribute to
i ncreased wear of the bearings, brushes, etc.
Under nornal conditions, an inspection of the
generat or shoul d be nade every 5000 nil es.

A visual inspection should be nade of all
wiring to be sure that there are no broken
wires and that all connections are clean and
tight. Special attention should be paid to
the ground connections at the bat- tery,
generator, and regul ator.

If the commutator is dirty or discol ored,
it can be cleaned by holding a piece of No.
00 sandpaper against it while turning the
armature slowy. Blow the sand out of the
generator after cleaning the comrutator. |f
the commutator is rough or worn, the genera-
tor should be renoved from the engine, the
arnmature renoved, and the commutator turned
down.

The brushes should slide freely in their
hol ders. If the brushes are oil soaked or if
they are worn to I ess than one-half of their
original length, they should be repl aced.

Check the brush spring tension of 35. to
53 ounces with a spring scale. To check, hook
the scale in the hole in the end of the brush
arm Pull the scale on aline parallel to the
face of the brush and take the readi ng just
as the armleaves the brush.

If the tension is excessive, the brushes
and commutator will wear very rapidly. If the
tension is low, arcing between the brushes
and conmmutator will result in reduced output.

Over haul Procedure

At periods of approxinately 25,000 mles of
operation, the charging circuit should be
t horoughl y checked and the generator renoved
fromthe engi ne and reconditioned.
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FIGURE 1—Generator Auto-Lite Model GCW-4801-F

Wring

Be sure all connections are clean and tight
and that there are no broken wres. The
wi ring should be inspected visually and then
checked electrically. To check, connect an
amret er between the battery termnal of the
regulator and the lead renoved from this
termnal. Run the engine at a nedi um speed
and turn on lights or accessories to obtain
a generator output of 10 anperes.

At this 10 anpere charging rate, a voltage
reading should be taken with a 10 volt
vol t met er between the foll owi ng points:

Cenerator frame to battery ground post—03
volt maxi mum

Battery ground post to regul ator base—03
vol t maxi num

Battery post to regulator "B' term nal —1
volt maxi mm

CGenerator "arnmature" terninal to regul ator
"armature" termnal —1 volt maxi mum

CGenerator "field" ternminal to regulator
"field" term nal —05 volt maxi num

If readings higher than these are ob-
tained, the cause should be |ocated and
corrected.

Armat ure

The armat ure shoul d be visually inspected for
nechani cal defects.

If the commutator is rough or worn, it
should be turned down in a lathe. After
turning the commutator, the mca should be
undercut to a depth of 1/32". Wen undercut -
ting the mca, the cut should be square and
free fromburrs. The maxi mumeccentricity of
the commutator is not to exceed .0005".

For testing armature circuits, it is
advisable to use a set of test probes
consisting of a lanp in series with two test
poi nts and connected to a 110 volt lighting
circuit.

To test armatures for ground, connect one
point of a set of test probes to the core or
shaft (not on bearing surfaces) and touch a
commut ator segnent with the other probe. If
the lanp lights, the armature winding is
grounded and t he arnmature shoul d be repl aced.

To test for shorted armature coils, a
growl er is necessary. Place the arnature on
the grower and hold a thin steel strip on
the armature core. The armature is then
rotated slowy by hand and if a shorted coil
is present, the steel strip will vibrate.

Field Coils

Using the test probes, check the field coils
for both opens and grounds.
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To test for open coils, connect the probes
to the two leads of each coil. If the lanp
fails to light, the coil is open and should
be repl aced.

To test for grounds, place one probe on
the generator frane and the other on the
field coil termnals. If agroundis present,
the lanp will light and the coil should be
repl aced.

Brush Hol ders

Wth test probes, check the insulated brush
hol der to be sure it is not grounded. Touch
the i nsul at ed brush hol der with one probe and
a convenient ground on the commutator end
plate with the other probe. If the lanp
lights, it indicates a grounded brush hol der.

I nspect the brush holders for distortion
and inproper alignnent. The brushes shoul d
slide freely and should be perfectly in |ine
with the commutator segnents.

Br ushes

Brushes that have been subjected to oil or
are worn to one-half or less of their
original length should be repl aced.

Wien replacing brushes, it is necessary
to seat them so that they have 100 per cent
surface contacting the comutator. The
brushes shoul d be sanded to obtain this fit.
This can be done by drawing a piece of No.
00 sandpaper between t he commut at or and brush
and agai nst the brush hol der. Do not sand too
much as it merely shortens brush life. After
sandi ng t he brushes, blowthe sand and carbon
dust out of the generator. The generator
shoul d then be run under |oad | ong enough to
secure a perfect brush fit. Cenerators are
not to be tested for output until after the
brushes are seated.

Assenbl y of GCenerator

Pack the ball bearing 1/2 full with a high
nmelting point grease and soak the felts in
medi um engi ne oil before assenbly.

Cener at or Test

After the generator is assenbled and the
brushes are properly fitted, the generator
shoul d be bench tested under conditions of
speed, voltage, current, and tenperature as
near as possible to its operation on the
engi ne before installation.

To check the field coil draw, connect a
battery and amreter in series with the field
coils and connect a voltmeter across the
field coil terminals. Adjust the voltage to
the specified value and read the ameter
whi ch should be within the limts specified.

Any other reading indicates faulty field
coils or connections.

Check the nmotorizing draw. Connect an
amreter and battery in series wth the
armature termnal and the frame. Conpl ete the

field circuit to ground and connect a
voltneter fromthe armature termnal to the
frame. If the reading is too high, check the
bearings and arnature for bindi ng and correct
al i gnment .

Check the output with generator connected
as above. Drive the generator on the test
bench, or if none is available, on the
engine. If the output cannot be obtained or
if the speed is too high, inspect for high
resi stance connections and for inproper
brush seating.

Pol ari zi ng Gener at or

Al generators should be polarized with the
battery before running. This can be done by
using a junper wire nonmentarily from the
negative battery termnal to the armature
termnal of the generator with the field
circuit conpleted to ground.

CGener at or Specifications
Aut o-Lite Mbdel GBN4801-F and GGV 4802-B

Volts - 6

Rot ati on—& ockwi se at the Drive End

Control -Vi brati ng Type Qurrent-Vol t age

Regul at or Rat ed CQut put-45 Anperes

Poles - 2

Brushes - 2

Brush Spring Tension-35 to 53 Qunces with
new brushes. Measure with scal e hooked
inthe hole in the end of the brush
arm Pull on a line perpendicular to
the top of the brush and take the
reading just as the armleaves the
br ush.

End Pl ay—003" to .010"

QG ound Pol arity—Positive

Field Coil Draw 1.6 to 1.7 anperes at 5
volts. Measure fromarnature to field
termnal s.

Motorizing Draw5.0 to 5.5 anperes at 5
volts. Have field terninal grounded to
frame and nmeasure fromarmature term
nal to a ground on the frane.

Qutput Tests (Cold) —6.4 Volts, O Amrperes
at 870 to 970 RP.M; *8.0 Volts, 45
Amperes at 1925 to 2125 R P.M (Hot)
—6.4 Volts, O Amperes at 950 to 1050
RP.M; *8.0 Volts, 45 Anperes at 2350
to 2550 RP. M
*Do not operate at nore than 45 Amperes
for any length of tinme as to do so nay
result in burned armature and field
wi ndi ngs.

VIBRATING CURRENT-VOLTAGE

REGULATORS (Auto-Lite)
"Hornet" and "Wasp" Series

The Auto-lite Mdel VBE-6101-A regul ators
are used with shunt type generators and have
three units each with a separate function to
perform These units are the circuit breaker
unit, the voltage regulator unit, and the
current limting regulator unit.
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Grcuit Breaker

The circuit breaker consists of an electro-
magnet and a set of contacts. The contacts are
mounted with one on a stationary bracket and
the other on a novable armature which is
controlled by the el ectromagnet. The novabl e
contact is mounted on a spring armso that as
the contacts open and close a slight wiping
action is produced.

The el ectronagnet of the circuit breaker
has two wi ndings, one, the shunt coil which
i s connected across the generator output |ike
a voltmeter and the other a series coil
connected in series with the generator output
like an ammeter. These two coils are wound in
the same direction so that when the generator
is charging the battery, the magnetismof the
series coil increases the total nmagnetism
Wien the battery di scharges back through the
generator, the nagnetism of the series coil
is reversed and t he magneti smof the two coils
is opposed. This results in a decreased pul |
on the armature and spring action opens the
contacts.

The sequence of operation of the circuit
breaker unit is as follows:

Wien the generator is not running, the
contacts are open. Wen the generator is
started, the voltage builds up at the armature
terminal and in the shunt coil and as soon as
it reaches the value for which the circuit
breaker is calibrated, there is sufficient
magneti sm created by the shunt coil to pull
down the armature, closing the contacts which
automatically connects the generator to the
battery. Wth the contacts thus cl osed, the
current inthe series coil is flowng fromthe
generator to the battery or in the sane
direction as the current in the shunt coil,
so that the pull on the arnature is increased
by the magneti smof the series coil.

Wen the engine is stopped and the
generator speed decreases, the voltage falls,
and as soon as the generator voltage drops
below the battery termnal voltage, the
current flows fromthe battery to the genera-
tor, reversing the direction of current in the
series coil so that the nagnetismcreated by
the series coil opposes and reduces the
nmagneti smof the shunt coil. This reduces the
pull on the armature to a point where spring
action opens the contacts.

Voltage Regulator

The function of the voltage regulator is to
hol d the generated vol tage at a predeternined
value as long as the circuit values allowthe
voltage to build up to the operating voltage.

The el ectronmagnet of the vol tage regul at or
unit has a winding of many turns of fine wire
and is connected across the charging circuit
so that the systemvol tage control s t he anount
of magneti sm

The contacts of the voltage regul ator unit
are connected in the generator field circuit
so that the field circuit is conpleted through
the contacts when they are closed and through

a resistor when the contacts are opened. Wen
the voltage rises to a predetermned val ue,
there is sufficient nagnetism created by the
regulator winding to pull the armature down.
This opens the contacts and inserts resistance
in the field circuit of the generator, thus
reducing the field current. The generated
voltage inmmediately drops which reduces the
pull on the armature to the point where the
spring closes the contacts. The output again
rises and the cycle is repeated.

These cycles occur at high enough frequen-
cies to hol d the generated vol tage at a const ant
value and will continue as |ong as the voltage
of the circuit is high enough to keep the
voltage regulator in operation. Wth the
addition of acurrent | oad great enough to | ower
the battery vol tage bel owthe operating vol t age
of the unit, the contacts wll remain closed
and the generator will naintain a charging rate
as limted by its speed or the current Iimting
regul ator.

Due to the effect of heat on the operating
characteristics of regulator windings, it is
necessary to conpensate for the changes in coil
resistance when the regulator is operating
under varying tenperature conditions. This is
acconpl i shed through the use of a nickel iron
nagneti ¢ by-pass on the voltage regulator unit.
Thi s shunt by-passes sone of the nagnetic flux
when the unit is cold and allows nost of the
flux to act on the armature when the unit is
hot. Thus, when the coil is hot and not as
efficient, the nagnetic shunt reduces the
amount of flux needed to vibrate the arnature.

The conpensation is usually nmore than enough
to offset the changes in regulator coil
resi stance due to heat. The excess conpensation
allows the regulator to operate at higher
vol tages under cold operating conditions than
under hot conditions. This is necessary as it
requires a higher voltage to charge a battery
wth its internal resistance increased by |ow
t enper at ur e.

Current-Limiting Regulator

The function of the current-limting regul ator
istolimt the output of the generator to its
naxi mum saf e out put .

The el ectromagnet of the current regul ator
unit consists of a winding of heavy wre that
is connected in series with the generator
output. Wen the generator output reaches a
predet erm ned val ue, the current in the w ndi ng
produces enough magnetism to overcone the
spring tension and pull the armature down. This
opens the contacts and inserts resistance in
the field circuit of the generator. Wth the
field current reduced by the resistance, the
generator output falls and there is no |onger
enough nagneti smto hold the contacts open. As
soon as the spring closes the contacts, the
output rises and the cycle is repeated. These
cycles occur at high enough frequencies to
limt the output to a mni numfluctuation.
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VIBRATING CURRENT-VOLTAGE REGULATOR SPECIFICATIONS
(AUTO-LITE VBE-6010-A)

Vol ts
QGound Polarity
Car bon Resistors

6
Positive

Two used—R1 marked 38, Resistance 34.5 to 42 Chns.

R2 marked 7, Resistance 6.5 to 8 Chns.

Qut out Rel ay

Resi st ance of voltage w ndings 29.8 to 33 Chns.

Armature Air Gap . 031" to .034".
Contact Point Gap .015" M ni num
Contacts dose 6.3 to 6.8 Volts.
Contacts (pen 4.1 to 4.8 Volts after a charge of 23 Anperes.

Qurrent Limting Regul ator

Armature Air Gap . 048" to .052".

perating Anperage after 15 minutes run at 10 Amperes.

Tenp. F. 40°
Anper es 55 Max.

53 Max.

70° 80° 100°
52 Max. 51 Max. 49 Max.

After an additional 15 ninutes run on current regulator with

vol tage reduced

.2 to .4 volts below the V.R operating

figure.
Tenp. F. 40° 70° 80° 100°
Anper es 46- 50 44- 48 43- 47 42- 46 40. 44

Vol t age Regul at or

Resi stance of winding 10.8 to 12 Chns.

Armature Air Gap . 048" to .052".

perating Vol tage—Fi gures

given for a wunit in nornal

operation and charging at 23 Amperes. A lowable variation %

.15 Vol ts.
Tenmp. F. 50° 60° 70° 80°
Volts 7.41 7.38 7.35 7.32

The current regulator unit is built wth
a bi-nmetal hinge on the armature. This hinge
exerts an additional tension on the armature
when the unit is cold and in- creases the
current necessary to vibrate the contacts.
This increases the avail abl e output when the
generator and regulator are cold without
danger of overheating under prol onged opera-
tion.

Operation Test

Check the wiring to see that it is properly
connected to the generator.

Make sure the generator operates correctly
without the regulator in the circuit.

Renove the armature and battery | eads from
the regul ator and connect an ammeter between
them Renove the field |l ead fromthe regul a-
tor and while operating at idle speed, touch
the field lead to the regulator base.
I ncrease the speed slowy, noting the charg-
ing rate. DO NOT | NCREASE THE QUTPUT ABOVE
THE RATED QUTPUT OF THE GENERATOR If the
generator output will not build up, inspect
the wiring harness for shorts and opens and
renmove the generator for an overhaul .

Make sure the regulator is the correct
type for use with the generator.

Check the specific gravity and termnal
vol tage of the battery. If the battery is not
up to specifications, substitute tenporarily
for test purposes a fully charged battery of
the same type and capacity.

I nspect the wiring between the generator,
regul at or,

90° 100° 110° 120°
7.29 7.27 7.24 7.21

and battery for broken wires and high resis-
tance connections. Pay special attention to
the ground connecLions at all three units.
Connect a reliable ammeter with one anpere
graduations in series with the regulator "B
termnal and the lead renoved from this
termnal. Run the generator at a nmedi um speed
and turn on lights or accessories until the
amet er shows one-hal f of the naxi mum charg-
ing rate. At this charging rate, measure
the vol tage drop between the foll owi ng points
using an accurate voltmeter graduated in .1
vol t divisions. The voltneter should not show
a readi ng above the nmaxi num not ed.
Generator "A' termnal to regulator "A'
ternmnal —1 volt max.
Generator "F' termnal to regulator "F'
ternminal -.05 volt nax.
Battery termnal to regulator "B' terninal —
.1 volt max.
Regul ator ground screw to generator frame—
.03 volt nax.
Regul ator ground screw to battery ground
post —03 volt nax.
CGenerator frame to battery ground post—03
vol t max.
Grcuit Breaker
W ndi ng)

(End Wnit—with Heavy Wre

Connect a reliable ammeter in series with the
regulator "B' terminal and the |ead renoved
fromthe termnal. Connect an accurate volt-
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-neter fromthe regulator "A' terminal to the
regul ator base and place a reliabl e thernoneter
near the regulator (about 2" fromthe regul ator
cover but not touching the regul ator).

D sconnect the field | ead fromthe regul ator
"F' terminal and insert a variabl e resistance (3
anp. -50 ohm capacity) between the |ead and the
regul ator termnal .

Run the generator at about 1000 generator
RP.M Insert all the resistance in the field
circuit. Then slowy reduce the resistance,
noting the vol tage readi ng j ust before the change
caused by the closing of the circuit breaker.
Increase the charging rate to the figure speci-
fied for the regul ator being tested. Then reduce
the charging rate by inserting resistance in the
field circuit. Note the voltneter and ammeter
reading just before the circuit breaker opens and
the ammeter reading drops to zero. The closing
vol tage and the openi ng vol tage or current shoul d
be within the limts specified.

An accurate nethod for noting the exact
instant of opening or closing of the circuit
breaker is to connect a headphone (2000 ohns or
higher) to the battery and armature termnal s of
the regul ator. Wen the contacts open or close,
aclick will be heard in the headphone.

Before adjusting circuit breaker opening or
closing voltage, check the armature air gap . 031"
to .034"; contacts should be open and the
armat ure agai nst the upper stop (Fg. 2). Measure
the gap wth the gauge as near to the hinge as
possi bl e.

To adjust the closing voltage, change the
armature spring tension by bendi ng the hanger at
the lower end of the spring (Fig. 3). Increase
the spring tension to raise the closing voltage
or decrease the tension to | ower the vol tage.

To adj ust the openi ng vol tage, raise or | ower
the stationary contact keeping the contacts
perfectly aligned (Fg. 4). Increasing the
contact gap lowers the opening voltage. Change
the contact gap by expanding or contracting the
stationary contact bracket, keeping the contacts
aligned. Do not adjust the gap between the
contacts to less than the specified nini num

Voltage Regulator (End Unit—with Fine
WireWinding)

Gonnect the anmet er as not ed above and connect
the voltneter fromthe regulator "B' terminal to
the regul ator base. Renove the variable resis-
tance fromthe field circuit.

(perate the generator at one-half naxi num
output for 15 mnutes to make sure the regul ator
is at nornmal operating tenperature. Have the
cover on the unit during this warmup period and
vhen taki ng readi ngs.

Sop the engine. Then bring it up to approxi -
matel y 2500 generator R P.M Adjust the anperage
to one- half naxi numoutput by turning on lights
or accessories and then

FIGURE 2—Gircuit Breaker Arnature Stop. for
Control of Air Gap

FI QURE 3—Adj usting the Grcuit Breaker
d osing Vol tage

note the voltrmeter reading. This reading
should be withinthe lints specified for the
vol tage regul ator operation.

Bef ore adj usting operating vol tage, check
voltage relay armature air gap .048" to
.052"; contacts should be closed with a high
limt gauge in place (Fig. 5) and open with
a low limt gauge on the contact side and
next to the brass arnature stop pin.
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FI GURE 4—Adj usting the G rcuit Breaker
peni ng Vol t age

FI QURE 5—¢hecki ng Voltage Rel ay Armature
Ar Gp

To adjust the operating voltage, change
the armature spring tension by bending the
hanger at the lower end of the arnature
spring. After each adjustment stop the
engine; then restart it. Bring it up to speed
and adjust the current before taking a
r eadi ng.

In order to obtain an accurate indication
of the operation of the voltage regul ator
unit, connect a headphone (2000 ohns or
hi gher) between the "F' term nal and ground

to pick up the sound of the opening and cl osing
of the contacts. The clicks shoul d be regul ar and
clear wthout irregularities or mssing. If the
tone is not clear and regular, renove the
regul ator cover and inspect the contacts. The
contacts should be flat and not burned exces-
sively and should be aligned to nmake full face
contact. If the contacts require cleaning, refer
to subject "Contacts."

Current Regulator (Center Unit—with
Heavwy WireWinding)

Qonnect the regulator and instrunents as de-
scribed above for the voltage regulator and run
the generator at approxi mately 3000 generator
RP.M Turn on lights and accessories so that the
generator nust charge at its nmaximumrate. The
amet er should show a reading within the lints
speci fi ed.

Bef ore adj usting the operating anperage, check
armature air gap .048" to '.052". ontacts shoul d
be closed with a high limt gauge in place (F g.
5) and open with a lowlimt gauge on the contact
side and next to the brass arnature stop pin.

To adjust the operating anperage, change the
armature spring tension by bending the hanger at
the lower end of the arnmature spring. After each
adjustnent. stop the engine; then restart it.
Bring the engine up to speed and take an ammet er
reading. Have the cover on the unit when taking
r eadi ngs.

In order to obtain an accurate indication of
the operation of the current regulator wunit
connect a headphone (2000 ohns or hi gher) between
the regulator "F' terninal and ground to pick up
the sound of the opening and closing of the
contacts. The clicks shoul d be clear and regul ar
wthout irregularities or mssing. If thetoneis
not clear and regul ar, renove the regul ator cover
and i nspect the contacts. The contacts shoul d be
flat and not burned excessively and should be
aligned to nake full face contact. If the contacts
require cleaning, refer to subject "Contacts."

ont act s

I nspect the contacts on all three units. In nornal
use, the contacts wll becone gray in color. If
the contacts are burned or dirty or if they are
not snooth, file the contacts with a No. 6
Anerican Sniss cut equalling file. Mve the file
parallel and | engthwise to the armature (F g. 6).

Fle just enough so that the contacts present
a smooth surface toward each other. It is not
necessary to renove every trace of burning. After
filing, danpen a piece of linen or lintless bond
tape in refined carbon tetrachl ori de and drawt he
tape between the contacts. Repeat with a dry pi ece
of tape. Use clean tape for each set of contacts.
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FI QURE 6—d eani ng Contact Points

Recheck

(perate the unit at one-half maxi num out put
for 5 mnutes with the cover on the regul a-
tor. Repeat the testing procedure for all

units as described in the preceding para-
graphs. Be sure cover is on regul ator when
t aki ng readi ngs.

Quick Checks

LON CHARG NG RATE WTH A FULLY CHARGED
BATTERY: A fully charged battery and a |ow
charging rate indicates normal regulator
operati on.

A further check of the regul ator operation
can be nade by using the starting notor for
5 to 10 seconds with the ignition prinary
circuit open. Then start the engine and
operate at a generator speed of 2500 to 3000
R P.M The charging rate should rise to its
maxi num val ue, then taper off to a nininum
charge as the battery becones charged.

H GH CHARA NG RATE WTH A FULLY CHARGED
BATTERY: This usually is an indication that
the voltage regulator is not operating
correctly. The high voltage will cause the
battery to gas excessively and will shorten
the life of the ignition contacts and in
general will have a detrinental effect on all
connect ed | oad.

Connect an ammeter in series with the
regulator "B" termnal and the |ead renoved
fromthe ternminal. Run the generator at a
medium speed and perform the follow ng
operations. After each test is conpleted,
reconnect whatever |eads have been opened.

OPERATION EFFECT CAUSE AND REMEDY

O sconnect the field lead at Qut put shoul d drop to zero. Shorted field circuit in regul ator

the generator. Qut put does not drop. or inwring harness. See opera-
tion bel ow

O sconnect the field |l ead at Qut put shoul d drop to zero. Shorted field in regul ator. See

the regul at or. Qut put does not drop. oper ati on bel ow Shorted wring
harness. Repair or replace wring
har ness.

Renove the regul ator cover and Qut put shoul d drop to zero. Regul ator contacts sti cki ng,

hol d the vol tage regul at or Qut put does not drop. regul ator out of adjustnent or

contacts open. regul ator inoperative. Check
for high resistance. Check
operation. dean contacts.
Shorted field

Qperate the units at one-hal f
naxi num out put and neasure the
vol tage drop fromthe regul at or
base to the generator frane.

.03 vol ts.

Vol t age readi ng shoul d be bel ow

Vol t age readi ng above .03 volts.

circuit inthe regulator. dean
the regul ator contacts and i nspect
the regul ator visually for incor-
rect wring between units and
shorted | eads.

Gound circuit QK Inspect
ground circuit for poor
connections and elininate the
hi gh resi stance.
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OPERATION

EFFECT

CAUSE AND REMEDY

Qonnect a headphone fromthe
regulator fieldtermna to the
base and hol d the current regul ator

A steady beat shoul d be heard.
An unsteady beat is heard.
No beat is heard.

\ol tage regul at or operating.
Reset regulator. Drty or sticking
contacts. dean contacts.

contacts cl osed.

LON BATTERY AND A LON CR NO CHARG NG RATE:
Check all wring for |oose connections,
frayed insulation, and high resistance
connections and correct any fault.

Make sure the generator operates correctly
wi thout the regulator in the circuit. Renmove
the "A" and "B" leads fromthe regul ator and
connect an ammeter between them Renove the
field lead from the regulator and while
operating at idle speed, touch the field | ead
to the regulator base. Increase the speed
slowy, noting the charging rate. Do not
i ncrease the output above the rated out put

I noperati ve vol tage regul at or
unit. Renove regul ator for
an over haul .

of the generator. |If the generator out-

put will not build up, inspect the wring
harness for shorts and opens and renove the
generator for an overhaul .

Connect an anmeter between the battery
lead and the regulator "B' terninal.
Connect the field lead to the regulator "F"
term nal and connect the armature lead to the
regulator "A' termnal. Connect a voltneter
from the regulator "A'" terminal to the
regul ator base. (perate the generator at a
nedi umspeed and performthe fol | owi ng tests:

OPERATION

Read the vol tneter.

Renove the regul ator cover and
wth the generator operating at
a nedi umspeed, hold the cir-
cuit breaker contacts cl osed.

Run the generator at idl e speed
and nonentarily connect a
junper fromthe "F' termnal to
the regul ator base.

Qperate at a nedi umspeed with
the junper renoved. Renove the
regul ator cover and hol d the
vol tage regul ator contacts

cl osed.

EFFECT

Vol t age shoul d bui |l d up.
\ol tage does not build up.

Amet er shoul d indi cate charge.
No generat or out put.

Vol t age shoul d buil d up.
Vol tage does not build up.

Vol t age shoul d bui |l d up.
\ol tage does not build up.

CAUSE AND REMEDY

Qpen series circuit. Regul ator
out of adjustnent, field cir-
cuit open, grounded series
circuit.

Qpen circuit breaker shunt

w ndi ng, incorrect setting of
circuit breaker or dirty con-
tacts.

Qean contacts and reset cir-
cuit breaker. If there is still
no charge, the series w ndi ngs
are open and the regul at or
shoul d be renoved for an over-
haul . 1f the circuit breaker
cannot be set, the shunt coil
is open and the regul at or
shoul d be renoved for an over-
haul .

Qpen field circuit or regul ator
out

of adjustnent. G ounded series
circuit. Renove regul at or
for an overhaul .

Vol tage regul ator contacts
burned or dirty or incorrect
regul ator setting. dean the
contacts and adjust the regul a-
tor. Test again. If the volt-
age still does not build up,
see test operation bel ow
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OPERATION EFFECT CAUSE AND REMEDY
Renove the regul ator cover and Vol t age shoul d bui | d up. Qurrent regul ator contacts
hold the current regul ator Vol tage does not build up. burned or dirty or incorrect

contacts cl osed.

GENERATOR (DELCO-REMY)
"Ranbl er" Series

The Del co-Reny generator model 1102815 is
used with Air Conditioning equipnment and
nodel 1100021 on the "Ranbl er" Series w thout
Al r Condi tioni ng.

The generators are a six volt 4.630 inch
dianeter frame size, two brush shunt unit
with a ball bearing supporting the armature
at the drive end and a bronze bushing in the
comutator end. It is force draft ventilated
by neans of a fan nounted behind the drive
pul I ey which rotates with the armature shaft.
The generator output is regulated by the
correct settings of the current and voltage
regul at or.

Lubrication

The two hinge cap oilers should be supplied
with 10 to 20 drops of light engine oil every
5,000 niles of operation. Do not oil exces-
sively. NEVER O L COMWUTATCR

regul ator setting. Qean the
contacts and adjust the regul ator.
Test again. If the voltage still
does not build up, renove the
regul ator for an overhaul .

| nspection

The generator shoul d be renoved and di sassem
bled to inspect the commutator and brushes
at regular intervals. If the comrutator is
dirty, it may be cleaned with No. 00
sandpaper. Blow out all dust after cleaning.
NEVER USE EMERY CLOTH TO CLEAN COMWUTATCR
If the commutator is rough, out of round, or
has high mca, it should be turned down in a
| athe and the m ca undercut 9%2".

Wrn brushes should be replaced. Brushes
shoul d be free in their hol ders.

Check the brush spring tension which should
be 28 ounces.

At regular intervals, (actual mleage or
ti me depending on the type of operation) the
generator should be disassenbled for a
thorough cleaning and inspection of all
parts. Never clean the armature or fields in
any degreasing tank, or with grease dissol v-
ing materials, since these may damage the
i nsul ation. The bal | beari ng shoul d be cl eaned
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H Qe 8—hdercutting Mca

and repacked with a good grade of ball bearing
grease. The commut ator shoul d be trued in a |l athe
and the mica undercut if necessary.

Al wring and connections should be checked.
Rosin flux should be used in naking sol dered
connections. Acid flux nust never be used on
el ectrical connections.

Checki ng | noperati ve Generat or

Several conditions which nay require renoval of
the generator from the engine and further
checking of the generator are no output,
unsteady or |ow output, excessive output or
noi sy generator.

No Qut put

Renove the generator, disassenble, and check
for sticking or worn brushes and burned
commutator bars. Burned bars, with other bars
fairly clean, indicate open circuited arnature
coils. Then reassenbl e the generator. If the
brushes are making a good contact with the
commut ator and the coi nmutator appears sati s-
factory, use test leads and continuity |ight
and check as fol | ows:
Rai se ground brush through cooling vent
openi ngs. Check with test points from"A'
termnal to frame. Light should not light.
If it does, the generator is grounded,
rai se the other brush from comutator and
check field conmutator and brush hol der to
| ocat e ground.
If generator is not grounded, check field
for open circuit.
If thefieldis not open, check for shorted field.
Feld draw at six volts, 80° tenperature shoul d
be 1.87 to 2. 00 anperes on Mddel 1102815 and 1. 85
to 2.03 anperes on Mdel 1100021. Excessive
current draw indicates a shorted fiel d.
If troubl e has not been | ocated, renove the
armature and check on grower for short
circuit.

Unst eady or Low Qut put

Check as fol l ows:

Check drive belt tension.

Check brush spring tension and brushes for
sti cki ng.

I nspect commutator for roughness, grease and
dirt, dirt inslots, high mca, out of round,
or burned bars. Wth any of these conditions,
the commut at or nust be turned down in a | athe
and mca undercut. In addition, when burned
bars indicate an open circuit, the open
circuit condition rmust be elimnated or the
armature repl aced.

Excessi ve Qut put

Excessive out put usually results from
grounded generator field—grounded either
internally or in the regulator. Qpening the
field circuit (disconnecting lead from "F"

termnal of regulator or generator) with the
generator operating at a medi um speed, wll

deternine which unit is at

fault. If the output drops off, the regul ator
is causing the condition. If the output
renmains high, the field is grounded in the
generator either at the pole shoes, |eads,

or at the "F' termnal.

Noi sy Gener at or

Noi sy generator nmay be caused by |oose
nmounting or drive pulley, worn, dry, or dirty
bearings, or inproperly seated brushes.
Installation Caution

After the generator is reinstalled on the
engine, or at any tine after |eads have been
di sconnected and then reconnected to the
generator, a junper |ead should be connected
MOMENTARI LY between t he BATTERY and ARMATURE
terminals of the regulator before starting
the engine. This allows a nonentary surge
of current fromthe battery to the generator
which correctly polarizes the generator with
respect to the battery it is to charge.

CGener at or Specifications
Del co- Renry Cenerator Mdel 1102815

Armature rotati on—lockwise viewing the
drive end 45 anperes at 8.0 volts at 2450
CGenerator R P.M (nmaxi num output controlled
by setting of current regulator unit).

Brush spring tension-28 ounces.

Field current at six volts (at 80°F.) 1.87
to 2.00 anperes.

Del co- Reny Model 1100021

Armature rotati on—d ockwise viewing the
drive end 35 anperes at 8.0 volts at 2650
Generator R P.M (maxi nrum output controlled
by setting of current regulator unit).

Brush spring tension-28 ounces.

Field current at six volts (at 80°F.) 1.85
to 2.03 anperes.
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CURRENT AND VOLTAGE
REGULATORS (Delco-Remy)

The Del co- Reny Model s 1118828 and 1118841 (si x
volt) current and voltage regulators (Fig. 9)
are designed for operation with a positive

grounded battery and have the follow ng
speci ficati ons:
CLURREMT
By REGULATOR
H,’ VOLTAGE

f REGULATOR

cuTouL. (; \ Y K.t
RELAY ] el —
e - ___,7__, ,
BATTERY _'-";.:’.‘GENER'.AT'DE i
- N
TERMIMAL ot s e

FI QURE 9—urrent and Vol t age Regul at or
Speci fications
"Ranbl er” Series with Air Conditioning
(Del co- Reny Model 1118828)

Qut-Qut Rel ay

Ar Gp . 020"
Poi nt Spaci ng . 020"
*{ osi ng Vol t age Range 5.9-6.7 Volts
Adj ust to 6.4 Volts

Current Regul at or
Ar Gap . 075"
*Qurrent Setting Range 42- 47 Anperes
Adjust to 45 Amperes

Vol t age Regul at or
Ar Gp . 075"
*Vol t age Setting Range 6.9-7.4 Vol ts
Adjust to 7.2 Volts

"Ranbl er” Series wthout Air Conditioning

(Del co- Reny Model 1118841)
Qut-Qut Rel ay
Ar Gp . 020"
Poi nt Spaci ng . 020"
*{ osi ng Vol t age Range 5.9-6.7 Volts
Adjust to 6.4 Volts
Current Regul at or
Ar Gap . 075"
*Qurrent Setting Range 34- 39 Amperes
Adjust to 38 Anperes

Vol t age Regul at or
Ar Gp . 075"
*Vol tage Setting Range 6.9-7.4 Vol ts
Adjust to 7.2 Volts
NOTE: Adj ustnent need not be nade if check

shows val ue within range given. Wen adj ust-
ment i s necessary, adjust to specified val ue.

*Qurrent and voltage specifications apply
only at operating tenperatures. Operating
tenperature shall be assuned to exist
after not less than 15 nminutes of contin-
uous operation with a charge rate of 8 to
10 anperes.

Construction and Operation
(Del co-Reny Qurrent and Vol t age Regul at or s)

The regulator (Fig. 9) consists of a cut-out
relay, a voltage regulator, and a current
regulator unit. The cutout relay closes the
generator-to-battery circuit when the gener-
ator voltage is sufficient to charge the
battery. and it opens the circuit when the
generator slows down or stops. The voltage
regulator unit is a voltage-limting device
that prevents the systemvoltage fromexceed-
i ng a specified maxi numand thus protects the
battery and other voltage-sensitive equip-

nment. The «current regulator unit is a
current-linting device that Ilimts the
generator output so as not to exceed its

rated maximum Figure 10 is a wiring di agram
of this regulator in the charging circuit.

FI GURE 10-Schematic Drawi ng of Charging
Greceuit

13
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Qit-Qut Rel ay

The cut-out relay has two wndings, a series
winding of a fewturns of heavy wire and a shunt
winding of nany turns of fine wire. The shunt
w ndi ng i s connect ed across the generator so that
generator voltage is inpressed upon it at all
times. The series winding is connected in series
with the charging circuit so that all generator
output passes through it. The relay core and
W ndi ngs are assenbled into a frane. Aflat steel
armature is attached to the frane by a flexible
hinge so that it is centered just above the end
of the core. The armature contact points are
| ocated just above the stationary contact points.
Wien the generator is not operating, the arnature
contact points are held anay fromthe stationary
points by the tension of a flat spring riveted on
the side of the arnature.

Qut-Qut Relay Action

Wien the generator voltage builds up a val ue
great enough to charge the battery, the nmagnetism
induced by the relay windings is sufficient to
pull the armature toward the core so that the
contact points close. This conpletes the circuit
between the generator and battery. The current
which flows from the generator to the battery
passes through the series winding in a direction
to add to the nmagneti smhol di ng t he ar nat ure down
and the contact points cl osed.

Wien the generator slows down or stops,
current begins to flow fromthe battery to the
generator. This reverse flow of current through
the series wnding causes a reversal of the
series w nding nmagnetic field. The nagnetic field
of the shunt w nding does not reverse. Therefore,
instead of hel ping each other, the two w ndings
now nagnetically oppose so that the resultant
nmagnetic field becones insufficient to hold the
armat ure down. The flat spring pul ls the arnature
away fromthe core so that the points separate;
this opens the circuit between the generator and
battery.

Vol tage Regul at or

The voltage regulator unit has a shunt w nding
consisting of nmany turns of fine wire which is
connected across the generator. The w nding and
core are assenbled into a frane. A flat steel
arnature is attached to the frane-by a flexible
hinge so that it is just above the end of the
core. The armature contai ns a contact point which
is just beneath a stationary contact point. Wen
the voltage regulator unit is not operating, the
tension of a spiral spring holds the arnature
away fromthe core so that the points are in
contact and the generator field circuit is
conpl eted to ground through t hem

Vol tage Regul ator Action
Wien the generator voltage reaches the val ue for

whi ch the voltage regulator unit is adjusted, the
nmagnetic field produced by the w nding overcones

TECHNICAL SERVICE MANUAL

the armature spring tension, pulls the armature
down, and the contact points separate. This
inserts resistance into the generator field
circuit. The generator field current and vol tage
are reduced. Reduction of the generator voltage
reduces the nagnetic field of the regul ator shunt
w ndi ng.

The result is that the magnetic field is
weakened enough to allow the spiral spring to
pull the armature away from the core, and the
contact points again close. This directly grounds
the generator field circuit, causing generator
voltage and output to increase. The above cycle
of action again takes place, and the cycle
continues at a rate of many tines a second,
regul ating the voltage to a predetermned val ue.

Qurrent Regul at or

The current regulator has a series wnding of a
few turns of heavy wre which carries all
generator output. The wnding and core are
assenbled into a frane. Aflat steel arnature is
attached to the frane by a flexi bl e hinge so that
it is just above the core. The arnature has a
contact point which is just below a stationary
contact point. Wen the current regulator is not
operating, the tension of a spiral spring holds
the arnmat ure anay fromthe core so that the points
are in contact. In this position, the generator
field circuit is conpleted to ground through the
current regulator contact points in series wth
the vol tage regul ator contact points.

Qurrent Regul ator Action

Wien the generator output reaches the val ue for
which the current regulator is set, the nagnetic
pull of the w nding overcones arnmature spring
tension, pulls the arnature down and opens the
contact points. This inserts a resistance into
the generator field circuit. The generator output
and field current are reduced. Reduction of the
current output reduces the nagnetic field of the
current regulator winding. The result is that the
nagnetic field is weakened enough to allow the
spiral spring to pull the armature up and the
contact points close again. This directly grounds
the generator field circuit, causing the genera-
tor output to again increase. This cycle is
repeated many tines a second, limting the
generator output so as not to exceed its rated
naxi mum

Resi st ances

The current and voltage regulator unit circuits
use two common resistors. Qe is inserted in the
field circuit when either the current or voltage
regul ator unit operates. The second resistor is
connected between the regulator F ED terninal
and the cut-out relay frane, which places it in
parallel electrically with the generator field
coils. The sudden reduction in field current
occurring when either the current or voltage
regul ator contact points open, is acconpani ed by
a surge of induced voltage in the field coils as
the strength of the
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magnetic field changes. These surges are
partially dissipated by the two resistors, thus
preventing excessive arcing at the contact
poi nt s.

Regul ator Polarity

Sone regulators are designed for use wth
negative grounded batteries while other regul a-
tors are designed for use w th positive grounded
batteries. Wsing the wong polarity regul ator
on an installation will cause the regulator
contact points to pit badly and give very short
life. As a safeguard against installation of
the wong polarity regulator, regulators de-
signed for positive grounded systens have
copper plated current and voltage regulator
armatures while regulators for negative
grounded syst ens have cadm umpl ated ar mat ur es.

Regul at or Mai nt enance

Mechani cal checks and adjustnents (air gaps,
point spacing) nust be nade wth battery
di sconnected and regul ator preferably off the
vehi cl e.
CAUTION The cut-out relay contact points
nust never be closed by hand with the
battery connected to the regulator. This
would cause a high current to flow
through the units which woul d seriously
damage t hem

B ectrical checks and adj ustnents nay be nade
either on or off the vehicle. The regul ator nust
al ways be operated with the type generator for
which it was desi gned.

The regul ator nust be nounted in the operat-
ing position when electrical settings are
checked and adjusted, and it nust be at
operating tenperature.

After regulator renoval for any tests or
adj ustmrents, the generator on the vehicle nust
be repolarized after leads are connected but
before the engine is started as fol |l ows:

Repol ari zi ng Gener at or

After reconnecting |eads, nonentarily connect
a junper lead between the "Gen" and "Bat"
termnals of the regulator. This allows a
nonentary surge of current to flow through the
generator which correctly polarizes it. Failure
to do this nay result in severe danage to the
equi prent si nce reversed pol arity causes vi bra-
tion, arcing, and burning of the relay contact
poi nt s.

Qui ck Checks of Generator and Regul at or

In anal yzing conpl ai nts of generator-regul at or
operation, any of several basic conditions may
be found:

FULLY CHARGED BATTERY AND LON CHARA NG RATE
This indicates nornal generator- regulator
operation. Regul ator settings may be checked as
outlined in the fol l owi ng secti ons.

FULLY CHARCED BATTERY AND A H GH CHARG NG RATE
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This indicates that the voltage regulator is

not reduci ng the generator output as it shoul d.

A high charging rate to a fully charged battery

w Il damage the battery, and the acconpanyi ng

high voltage is very injurious to all electrical

units.

This operating condition may result
| mproper voltage regul ator setting.
Defective voltage regul ator unit.

G ounded generator field circuit (in either
generator, regulator, or wring) .

Poor ground connection at regul ator.

H gh t enperat ure whi ch reduces the resi stance
of the battery to charge so that it wll

accept a higher charging rate even though the
voltage regul ator setting is nornal .

If the trouble is not due to high tenperature,
det erm ne the cause of troubl e by di sconnect -
ing the lead fromthe regulator "F' terninal
with the generator operating at nedi umspeed.
If the output remains high, the generator

field is grounded either in the generator or
in the wiring harness. If the output drops
off, the regulator is at fault and shoul d be
checked for a high voltage setting or grounds.

from—

LON BATTERY AND HGH CHARANG RATE This is
nornal generator-regul ator action.

Regul ator settings may be checked as outlined
inthe foll ow ng sections.

LON BATTERY AND LON CR NO CHARA NG RATE: Thi s
condition coul d be due to—

Loose connections, frayed, or danaged wires.
Defective Battery.

Hgh circuit resistance.

Low regul ator setting.

Qxi di zed regul ator contact points.

Defects within the generator.

If the condition is not caused by |oose
connections, frayed, or damaged wres, pro-
ceed as foll ows:

To det erm ne whet her the generator or regul a-
tor is at fault, rmonentarily ground the "F'
termnal of the regulator and increase
generator speed. If the output does not
i ncrease, the generator is probably at fault
and it should be checked. If the generator
out put increases, the trouble is due to:
Alowvoltage (or current) regul ator setting.
xidized regulator contact points which
i nsert excessive resistance into the genera-
tor field circuit so that output remains | ow
Generator field circuit open wthin the
regulator at the connection or in the
regul at or w ndi ng.

BURNED RESISTANCES, WNDINGS, (R QOONTACTS
These result fromopen circuit

operation or high resistance in the charging
circuit. Were burned resistances, w ndings, or
contacts are found,
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al ways check car wiring before installing a new
regul ator. Qherw se the new regul ator nay al so
fail in the same way.

BURNED RELAY GONTACT PAONIS. This is due to
reversed generator polarity. Generator polarity
nust be corrected after any checks of the
regul ator or generator, or after disconnecting
and reconnecting | eads.

Cleaning Contact Points

The contact points of a regulator wll not
operate indefinitely without sonme attention. It
has been found that a great najority of all

regul ator trouble can be elimnated by a sinple
cleaning of the contact points plus sone
possi bl e readj ustnent. The flat poi nts shoul d be
cleaned with a spoon or riffler file. The flat
point is in the upper contact bracket so the
bracket nust be renoved for cleaning the points.
Aflat file cannot be used successfully to clean
the flat contact points since it will not touch
the center of the flat point where point wear is
nost apt to occur. NEVER USE EMERY (LOTH CR
SANDPAPER TO ALEAN THE GONTACT PO NTS.

- SPOOMN OR
i RIFFLER FILE

CONTACT

SUPPORT ’fg . :
%
H GQURE 11-d eaning Gontact Points

Qurrent and Vol tage Regul at or
Check and Adj ustnents

Procedure: For best results, the fol |l ow ng steps
shoul d be taken in the sequence given.

(1) Bring voltage regul ator to operating tenper-
ature, (2) Check voltage regulator, (3) Check
cut-out relay, (4) Bring current regulator to
operating tenperature, (5) Check current regul a-
tor.

Voltage Regulator Check and Adjustments

Two checks and adjustnents are required on the
voltage regulator: Air gap and vol tage setting

TECHNICAL SERVICE MANUAL

Air Gap—Push down on armature until contact
points are just touching. Measure air gap
bet ween arnature and winding core (Fig. 12).
Adj ust by | oosening contact nounting screws

and raising or lowering contact nounting
bracket as required. Be sure the contact
points are aligned and screws securely

tightened after adjustment.

COMNTACT MOUNTING SCREWS CRELK Wils PConTs

1 RET AM Cail PEL R (=T T

FI GURE 120l tage Regul ator Air Gap Check
and Adj ust nent

Voltage Setting—Fixed 1/4 Chm Resistance
Met hod

Connect a 1/4 ohm fixed resistor (not |ess
than 25 watts) into the charging circuit at
"Bat" terminal of regulator (in series with
battery) as in Figure 13.

Connect a voltrmeter from regul ator "Bat"
termnal to ground.

perate generator at specified speed for
15 m nutes. Regul ator cover must be in place.
(Regul ator may now be considered to be at
operating tenperature.)

174 DHM FIXED RESISTAMCE

g S

GEMERATOR

VOLTMETER

FI GQURE 13—Fi xed Resi stance and Vol t met er
Connections to Check Voltage
Regul at or Settings
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NOTE: IT IS NOT NECESSARY TO MEASURE THE
AMOUNT OF CURRENT FLOAN NG DURI NG TESTI NG AND
ADJUSTING HOMNEVER, | T IS | MPORTANT THAT NO
ELECTRICAL LOAD OTHER THAN IGNITION BE ON
DUR NG TEST.

Cycl e the Generator
Met hod A- Move vol t et er

"Gen" termnal of
tor speed until

lead from "Bat" to
regul ator. Retard genera-
generator voltage is reduced
to 2 volts. Mwve voltneter | ead back to "Bat"
termnal of regulator. Bring generator back
to specified speed and note vol tage setting.
Met hod B—Gonnect a variabl e resistance into
the field circuit, as in Figure 18. Turn out
all resistance. Q(perate generator at speci-
fied speed. Slowly increase (turn in) resis-
tance until generator voltage is reduced to
2 volts. Turn off all resistance again and
note voltage setting (with voltneter con-
nected as in Figure 13. Regul ator cover nust
be in place.

To adjust voltage setting, turn adjusting
screw (Fig. 14). Turn clockw se to increase
setting and counterclockwi se to decrease
vol tage setting.

I

ADJUSTING SCREW
TLR

VRN TO ADULIST BETTIR

FI GURE 14-Adj usting Vol t age Regul at or
Setting

CAUTION If adjusting screw is turned

down (cl ockwi se) beyond range, spring
support nmay not return when screw is
backed off. In such case, turn screw
counterclockwi se until there is anple
cl earance between screw head and spring
support. Then bend spring support up
carefully until it touches the screw

head. Final setting of the unit should
always be made by increasing spring
tension, never by reducing it. If
setting is too high, adjust unit bel ow
required value and then raise to exact
setting by increasing spring tension.
After each adjustnent and before taking
readi ng, replace the regul ator cover and
cycl e the generator.

Vol tage Setting Variabl e Resi stance Mt hod

Connect a variabl e resi stance (not |ess than
25 watts) and an ammeter into the charging
circuit (in series with battery) at "Bat"
ternminal of regulator as in Fig 15.

FI QURE 15—€checki ng Vol tage Regul ator with
Vari abl e Resi stance Met hod
Connect a voltneter fromregulator "Bat"
termnal to ground (Fig. 15).

Start generator and adj ust variabl e resi s-
tance to obtain a current flow of not nore
than 10 anperes. (perate the generator at
specified speed for 15 mnutes. Regulator
cover rnust be in place. (Regulator may now
be consi dered to be at operating tenperature.)
Cycle the generator as explained in "Fixed
1/4 Chm Resi stance Met hod. "

Adj ust voltage setting as necessary, as
explained in "Fixed 1/4 Chm Resistance
Met hod. "

Cut-Out Relay Checks and Adjustments

The cut-out relay requires three checks and
adj ustnents: Air gap, point spacing and
closing voltage. Air gap and point spacing
nust be nmade with the battery lead dis-
connnected fromthe regul ator.

Alr Gap—Place fingers on arnature di-
rectly above core, nove armature down until
points just close. Measure air gap between
arnmature and center of core (Fig. 16). Make
sure that the points close sinultaneously.
Adjust air gap by adjusting two screws in
back of relay and raise or | ower armature as
required. Tighten screws after adjustnent.

17
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AR GAP
o CHECK Wi
FOIMTS B4

" ADJUSTING SCREWS

LOAOISEM 70 SET AR GAP

FI GURE 16—€ut-out Relay Air Gap Check and
Adj ustnent. Battery Must be D sconnected
Wien this Check is Made

Poi nt Spaci ng—€heck poi nt spaci ng and adj ust
by bendi ng t he upper armature stop (Fig. 17).

LUPPER: ARMATURE STOP
BEsD Tk ADJUST POINT OPESER

POINT DPENING

FI GURE 17—€checking Grcuit Breaker Point
Openi ng

d osi ng Vol t age—Gonnect regul ator to proper
generator and battery. Connect voltneter
between the regulator "Cen" terninal and
ground (Fig. 18).

A ternate Method: Connect as above but in
addition add a variable resistor, 15 ohm 25
watt connected, into the field circuit (Fig.
18). Qperate generator at mnedi um speed with
variable resistance all in. Slowy decrease
(turn out) at the resistance until cut-out
relay points close. Note closing voltage.
Slow y increase (turn in) resistance to nake
sure poi nts open.

Adj ust cl osi ng vol tage by turning adj ust-
ing screw (Fig. 19). Turn screw cl ockwi se to
increase setting and counterclockwi se to
decrease setting.

TECHNICAL SERVICE MANUAL

FI GURE 18-Yol tmeter Connections to Check
Cut-out Relay dosing Voltage. Variabl e
Resi stance nmay be Connected as Shown
for Cycling Generator

B s

ADJUSTING SCREW
TURM TO ADJUST CLOSING VOLTAGE

FI GQURE 19-Adj ust nent of Cut - out
Rel ay d osing Vol tage

CQurrent Regul at or

Two checks and adjustnents are required on
the current regulator: Air gap and current
setting.

Alr Gap—¢heck and adjust in exactly the
sanme nmanner as for the voltage regul ator.

Current Setting—¥o check current regul ator
setting, the voltage regulator unit nust be
prevented fromoperati ng. Several methods for
preventing the vol tage regul ator fromoperating
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are avail abl e. Regardl ess of the nethod used,
connect an ammeter into the charging circuit
at the regulator "Bat" termnal. The first
nmethod listed below should be used for
prelimnary checks wherever possible since
it does not require renoval of the regul ator
cover. The various methods are as follows:

Quick Check Method

Connect ammeter into charging circuit.

Turn on all lights and accessori es.

(perate generator at specified speed for
15 ninutes with cover in place. (This
establ i shes operating tenperature.)

Insert screw driver blade through hole in
regul ator base (Fig. 20). This shorts out the
voltage regulator. (Hold screwdriver firmy
wi t h bl ade touchi ng regul at or base and shiel d
at same tine.)

Cycl e generator and note current setting.

Adjust as described for the voltage
regulator (Fig. 14).

BLADE OF
SCREWDRIVER
MUST TOUCH
BASE AMND
SHIELD

OBLOMNG HOLE

SHIELD

FI QURE 20—ui ck Check Method for Qutting
Qut Voltage Regulator in Oder to Check
Qurrent Regul ator Setting

Load Method

Connect ammeter into charging circuit.

Pl ace | oad across battery about equal to
current regulator setting. Load nay be a
carbon pile or bank of lights.

Operate generator at specified speed for
15 mnutes with cover in place.

Cycl e generator and note current setting.

Adj ust as described for the vol tage regul at or
(Fig. 14).

Adapting Voltage Regulator Setting For Unusual

Conditions
The voltage regulator setting nust often be
“tailored" to adapt it to the battery and
type of service. The ideal setting is that
which will keep the battery at or near full
charge, with the mninmm use of water. The
normal setting (value shown in test specifi-
cations) wll be right for the average
service. But if service is above or bel ow
average, the setting may be tailored to fit
t he operati on.

Either one of two conditions which nay
exist will require tailoring: Battery is
bei ng overcharged (using too much water) ;
IBatt)ery remai ns undercharged (3/4 charge or
€ess).

If the battery is being overcharged, the

voltage setting is too high. Reduce the

setting about .1 or .2 of avolt at atine
and check for inproved condition. It
rarely will be necessary to |ower voltage
bel ow 6.9 volts on a 6-volt system
CAUTI ON' Wienever the voltage setting
i s reduced, the cut-out relay nust al so
be checked and reduced i f necessary. It

nust be at least 5 volt less than
vol tage regul ator setting.
If the battery is consistently under-

charged, the voltage setting may be too | ow

Increase .1 volt at a time and check for
i nproved condition. It rarely will be neces-
sary to increase voltage nore than 7.5.

A ways he cautious when increasing voltage

because of the danger to lights and other

accessories during cold weat her operation.
NOTE: Al ways make sure that the rubber
gasket is in place between the cover
and base before replacing the cover.
The gasket prevents entrance of nois-
ture, dust, and oil vapors which m ght
damage the regul at or.

Before tailoring the voltage setting for
either condition, be sure the battery is
normal, not sulphated, not pernmanently
damaged due to having been overheated, not
operating in too hot a location, or insuffi-
cient ventilation.

Temper ature Compensation

Voltage regulators are conpensated for
tenperature by neans of a bi-netal therno-
static hinge on the arnature. This causes the
regulator to regulate at a higher voltage
when cold which partly conpensates for the
fact that a higher voltage is required to
charge a cold battery.

Reversed Polarity

If the polarity of the generator is reversed,
the cut-out relay contact points will vibrate
and burn. To make sure the generator has the
correct polarity, after reconnecting regul ator
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connecting regulator, nonentarily connect a
junper lead between the "Gen" and "Bat"
ternminals BEFORE STARTING THE ENG NE. The
nonentary surge of battery current to the
generator will correctly polarize the gener-
at or.

Radio By-Pass Condensers

The installation of radi o by-pass condensers
on the field terminal of the regulator or
generator will cause the current and vol tage
regulator contacts to oxidize. idized
poi nts cause a high resi stance and nay result
in a low charging rate and a discharged
battery. DO NOTI' CONNECT RADI O BY-PASS QOM
DENSERS TO THE FI ELD TERM NAL OF THE REGULA-
TOR OR CGENERATCR |f a condenser has been
installed on the field terninal, disconnect
the condenser and clean the contact points
of both the current and the vol t age regul at or.

STARTER MOTORS (AUTO-LITE)

The following Auto-Lite Mddel Starting Mdtors
are four pole, four brush units equipped with
a Bendi x type inboard type drive on Standard
and Overdrive transm ssion and outboard type
drive on Autonatic transmssion equipped
units.

Model
Series Type Transm ssion Nunber
"Hornet" V-8 Utranmatic MCL- 6132

"Hornet" 6 Standard and Overdrive MXH 6109

Hydra- Mati c MCH- 6306
"Wasp" Standard and Overdrive M-4167
Hydra- Mati c MZ- 4172
Auto-Lite Starting Motor Specifications
M CH-6306 MZ-4172
Mode MCH-6109 MZ-4167 MCL=6132
No Load Test
Amperes 65 70 65
Volts 55 55 5.0
R.P.M 4900 4300 4900
Lock Test
Amperes 335 280 410
Volts 20 2.0 20
R.P.M 6 Ft. Lbs. 44 Ft Lbs 8 Ft. Lbs.
Brush Spring
Tension 42-53 Ozs. 42-53 Ozs. 42-53 Ozs.
Maintenance Procedure

A periodic inspection should be made of the
starting circuit. Wile the interval between
these checks w Il vary according to the type of
service, it should, under nornal conditions, be
nmade every 5000 miles. A this check the
fol | owing poi nts shoul d be i nspect ed.

The starting circuit should be inspected to be
sure al | connections are clean and tight and t hat
the insul ation

FI GURE 21-V-8 Series Starting Mdtor (U tramatic Transni ssion)
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FIGURE 22—*“Hornet™ and “Wasp” Series Starting Motor (Standard or Overdrive Transmission)

FIGURE 23—*“Hornet” and “Wasp” Series Starting Motor ( Hydra-Matic)

on the wires is not worn or damaged. The
starting circuit should be given a voltage
loss test to nake sure there is no |oss of
starting notor efficiency due to high resis-
tance connections. In naking this check, the
voltage | oss fromthe battery termnal to the
starting notor term nal shoul d not exceed . 30
vol ts maxi numfor each 100 anperes. The | oss
in voltage between the battery ground post
and the starting notor frame should not
exceed .10 volts maximum for each 100
anperes. If the voltage | oss is greater than
the above linits, the voltage should be
nmeasured over each part of the circuit to
| ocate the resistance causing voltage

| oss.

If the coomutator is dirty or discolored, it
can be cleaned with No. 00 sandpaper. Bl ow
the sand out of the notor after cleaning.

Shoul d the commutator be rough or worn, the
not or shoul d be renoved fromthe engine for
cl eani ng and reconditioning.

The brushes should slide freely in their
hol ders and make full contact on the comu-
tator. Worn brushes shoul d be repl aced.

No on-the-car lubrication is required.

21
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Overhaul Procedure

At periodic intervals, the starting notor
circuit should he thoroughly checked and the
notor renoved fromthe engi ne for cl eani ng and
checki ng.

Disassembly

Wen di sassenbl i ng the notor, each part shoul d
be renmoved and cl eaned and i nspected for wear
or danage. The drive should be cleaned and
i nspected for wear. Bearings shoul d be checked
for proper clearance and fit. Al insulation
shoul d be free fromoil and in good condition.
The armature, field coils and brushes shoul d
be checked for grounds or open circuits.

Brushes

The brushes should slide freely in their
hol ders and make full contact on the conmut a-
tor. Wrn brushes shoul d be repl aced.

Brushes that are soldered to the field coil
| ead should be unsol dered and have the |oop
inthe field coil |ead opened. The new brush
pigtail should be inserted to its full depth
in the loop and then clinched before re-
sol dering. A good soldering must be done to
insure no loss of starting notor efficiency
due to a poor contact.

Brush spring tension should be checked with a
spring scale. To check the tension of reaction
type brush springs, hook the scale under the
brush spring near the brush and pull on a line
parallel with the side of the brush. Take the
reading just as the spring | eaves the brush.

If the brush spring tension is too |ow, there
will be aloss of efficiency due to poor brush
contact. If the tension is too great, the
commut ator and brushes will wear excessively
and have short |life. It is, therefore,
inportant that the brush spring tension be
kept within 42 to 53 ounces. To change the
spring tension twi st the spring at the hol der
with long nosed pliers.

Armature

Check the comutator for wear or discolor-
ation. If the commutator is only slightly
dirty or discolored, it can be cleaned wth
Nos. 00 and 000 sandpaper. Bl ow the sand out
of the motor after cleaning the comutator.
If the commutator is rough or worn, the
armat ure shoul d be rermoved and the commut at or
turned down in a |athe.

The armature should be visually inspected for
nmechani cal defects before being checked for
shorted or grounded coils. For testing arna-
ture circuits, it is advisable to use a set
of test probes.

To test the arnature for grounds, touch one
point to a commutator segment, and - touch the
core or shaft with the other probe. Do not
touch the points to the bearing surface or to
the brush surface as the arc fornmed will burn
the snooth finish. If the lanp lights, the
coil connected to the coomutator segment is

gr ounded.

To test for shorted arnmature coils, a grow er
is necessary. The arnmature is placed against
the core and a steel strip held on the armature.
The armature is then rotated slowy by hand. |f
a shorted coil is present, the steel strip wll
becorme magneti zed and vi brate.

Field Coils

Wsing test probes, check the field coils for
grounds. To test for grounds, place one probe
on the motor frame or pole piece and touch the
other probe to the field coil termnals. If a
ground is present, the lanp will light.

Inspect all connections to make sure they are
proper. ly clinched and sol dered. Inspect the
i nsul ation for evidence of damage.

Brush Hol der 1 nspection

Wsing test probes, touch each insulated brush
hol der with one probe and a conveni ent ground
on the commutator end head wi th the ot her probe.
If the lanp lights, it indicates a grounded
brush hol der.

Pinion Housing

I nspect housing for cracks and bearing for wear.
Assenbl y

Wen assenbling absorbent bronze bearings,
al ways use the proper size arbor as these arbors
are designed to give the proper bearing fit.
Soak the bearing in oil before assenbling in
the bearing bore.

The pinion end of the arnature shaft shoul d be
given a light wipe with very light oil when
assenbl i ng.

Brushes should be correctly installed and
connected as previously outlined in order to be
sure of proper starting motor efficiency.
Proper brush seating should be insured by
sanding the brush to fit the coomutator. To sand
the brush, wap a strip of No. 00 sandpaper
around the commutator and turn the armature
slowy in the direction of rotation. Bl ow the
sand out of the notor after sanding.

Lubrication

Wen the starting motor is overhauled, the
beari ngs shoul d be soaked in oil and the beari ng
seats shoul d be given a light w pe of oil.

Bench Test

The nmotor should first be checked to see that
the free running voltage and current are wthin
specifications. To test, connect the nmotor to
a battery, ammeter and voltneter. If the current
is too high, check the bearing alignnent and
end play to make sure there is no binding or
i nterference.

Wsing a spring scale and torque arm check the
stall torque to see that the motor is produci ng
its rated cranking power. The stall torque wll
be the product of the spring scal e readi ng and
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the spring scale reading and the |ength of
the armin feet. If the torque is not up to
specifications, check the seating of the
brushes on the commutator and the internal
connections of the notor for high resistance.

The Bendi x should be checked for correct
operation. The Bendix pinion should be
checked to see that it shifts when the notor
is operated under "no | oad".

Over-Running
"Hornet" V-8 Series

Do not dip the in solvent as it cannot be
repacked with grease. dean wth cloth
danpened i n cl eani ng solvent. Install the on
the shaft and make sure it slides easily
wi t hout bindi ng. Turn the pini on which shoul d
rotate snoothly, though not necessarily
freely. Reverse the direction of turning a
few times. The should instantly |ock and
unl ock. Replace the if it does not act as
described or if the pinionis worn or danaged.

Pinion and Switch Adjustments
"Hornet" V-8 Series

Wth the pinion at rest, neasure the distance
fromthe face of the nounting flange to the

outer edge of the pinion. This distance
should be .834" to .984". Adjust by install-
ing thrust washers on the armature shaft

making sure the armature end play is kept
bet ween . 005" and . 030".

Apply voltage to the switch to shift the
pinion into the full nmesh position and
neasure the cl earance between the pinion and
the pinion stop. Adjust to 3/32" % 1/64" by
screwing the switch plunger link screwin or
out as required. This adjustnent is inportant
as incorrect pinion position can cause
i nsuf ficient meshing or poundi ng of the stop
and failure of the swtch contacts to
properly cl ose.

Starting Switch Rel ay
"Hornet" V-8 Series

I nspect the control wiring between battery,
switch and switch relay (Auto-Lite Mdel HRW
4001A) for breaks, loose ternminals and worn
insulation. Tighten all connections and rake
sure the switch is firnly nounted and nakes
a good ground connection. Check the voltage

drop across the switch during nornal start-
ing. If the drop is in excess of .20 volts
per 100 anperes (Approximately .25 to .50

volts during normal starting) replace the
switch. If the switch does not cl ose and open
properly when the control button i s operated,
renove the switch and check its closing and
openi ng vol tages on the test bench.

Contacts close 1.5 to 3.0 Volts.

Contacts open 0.5 mn. Volts.

Engaging Solenoid
"Hornet" V-8 Series

The over-runni ng engagi ng sol enoi d

(mounted on the starting notor) specifica-
tions are:

Pull in coil 31.5 to 36.0 anperes at 3.0
volts. Hold in coil 8.8 to 10.1 anperes at
3.0 volts.

Starting Switch Solenoid
"Hornet" 6 and "Wasp" Series

I nspect the control wiring between battery,
ignition switch, and solenoid for breaks,
| oose termnals, and worn insulation. Tighten
all connections. Be sure the switchis firmy
nmount ed and makes a good ground connecti on.
Check the voltage drop across the sol enoid
switch during normal starting. If the drop
is in excess of .20 volts per 100 anperes
(approxinmately .25 to 1.00 volts during
normal starting) replace the switch. If the
switch does not close and open properly when
the ignition switch is operated, renove the
switch and check its closing and opening
voltages. Contacts close 3.5 to 4.5 volts.
Coil resistance 1.1 ohns plus or mnus 8% at
20°C (68°F.).

STARTER MOTORS (DELCO-REMY)
"Rambler" Series

The "Ranbler" Series starting notors are a
Del coReny Mbdel 1107119 used with standard
and overdrive transm ssi on, and Mddel 1107136
with HydraMatic transmssion. They have a
no-load speed of 5500 RP.M at 70 anperes
at 5.65 volts. They develop 11 foot pounds
torque at 550 anperes at 3.25 volts. They are
four pole, two field, six volt units.

The arnmature rotates in a bronze bushing
at the commutator end and in pini on housi ng.

The starting motors are lubricated by a
hinge cap oiler located on the drive end
frame. Every 5000 niles this oiler should be
given eight to ten drops of |ight engine oil.
Whenever the starting notor is disassenbl ed
or renoved from the engine, the oilless
bushing in the commtator end should be
s_ulpplied with a few drops of light engine
oil.

The starting nmotor used with the Hydra-
Matic transmssion differs only in the |l ength
of the starting notor pinion teeth and
sol enoid switch control fromthe standard or
overdrive transm ssion starting notor.

Starting Motor Maintenance (Delco-Remy)

Starting motor naintenance may be divided
into two sections: nornal nmaintenance, re-
quired to assure continued operation of the
starting notor, and the checking and repair
of inoperative units.

I NSPECTION The cover band should be
removed and the commutator and brushes
inspected at regular intervals. If the
comutator is dirty, it may be cleaned with
No. 00 sandpaper. Bl ow out dust. Never use
enmery cloth to clean commtator. If the
commutator is rough, out of round, or has

high mca, it should be turned down on a
| at he. The m ca shoul d be undercut to a depth
of 9% of an inch. Wrn brushes shoul d be
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FI GQURE 24—Ranbl er"” Series Starting Mtor (Regular or Overdrive Transm ssi on)

replaced. |f brushes wear rapidly, check for
excessi ve brush tensi on and roughness or high
m ca on the commutator. Brush spring tension
shoul d be from?24 to 28 ounces.

Starting Motor Disassembly

At regular intervals, (the actual tine
depending on the type of operation) the
starting notor should be disassenbled for a
thorough cleaning and inspection of all
parts. The Bendi x drive shoul d be cl eaned and
oiled with a penetrating oil as any accunu-
lation of dirt on the drive mght restrict
the free novenent of the pinion. Never clean
the armature or fields in any degreasing
tank, or grease dissolving naterials, since
these may danage the insulation. The commu-

tator should be trued in a lathe if neces-
sary. Replace all parts show ng excessive
wear. Al wring connections should be

checked. Rosin flux should be used in making
sol dered connections. Acid flux nust never
be used on electrical connections. Submt
reassenbl ed unit to NO LOAD and LOK tests.

Checking of Improperly Operating
Starting Motor

If the starting notor does not devel op rated
torque and cranks the engine slowy or not
at all, check the battery, battery termnals
and connections, and battery cabl es.
Corroded, frayed, ,or broken cables should
be replaced and | oose or dirty connections
corrected. The starting motor switch should
be checked for burned contacts and the switch
repl aced if necessary.

If all these are in order, renove the cover

band of
brushes and commut ator.
form good contact with the correct brush
spring tension. A dirty commutator can be

cleaned with a strip of No. 00 sandpaper hel d
agai nst the coomutator with a stick while the
starting notor operates. NEVER USE EMERY
CLOTH TO CLEAN COMMUTATCR. | f the conmut at or
is very dirty, or burned, or has high mca,

renove the arnmature fromthe cranking notor

and take a cut off the commutator in a lathe.

The mica should be undercut to a depth of

1/ 32".

I f there are burned bars on the commut at or,
it may indicate open circuited armature coils
which will prevent proper cranking. |nspect
the soldered connections at the commutator
riser bars. An open armature wll show
excessive arcing at the comrutator bar which
is open on the no-load test.

Tight or dirty bearings wll reduce
armature speed or prevent the armature from
turning. Aworn bearing, bent shaft, or | oose
field pole screws will allowthe arnature to
drag on the pol e shoes causi ng sl ow speed or
failure of the armature to revol ve. Check for
these conditi ons.

I f the brushes,
commut at or appear

the starting nmotor and inspect the
The brushes shoul d

brush spring tension, and

in good condition, the
battery and external circuit found satisfac-
tory, and the starting notor still does not
operate correctly, it wll be necessary to
renmove the starting motor for no-load and
t orque checks.

NO LOAD TEST: Connect the starting notor
in series with a battery of the specified
voltage and an ammeter capable of reading
several hundreds anperes. If an RP.M
indicator is available, read the armature
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RP.M in addition to the current draw
TORQUE TEST: It is advisable to use a high
current carrying variable resistance in the
circuit so that the specified voltage at the
notor can be obtained. A snall variation of
the voltage will produce a nmarked difference
in the torque devel oped.

I nterpreting Results of No-Load and Torque Tests

Rated torque, current draw, and no-load speed

i ndi cates normal condition of starting notor.
Low free speed and high current draw with

| ow devel oped torque nay result from
Tight, dirty, or worn bearings, bent
armature shaft, or |oose field pole screws
whi ch woul d allow the armature to drag.
Shorted arnmature. Check armature further
on grow er.
A grounded arnature or field. Check by
rai sing the grounded brushes and insul at -
ing them from the commutator with card-
board and then checking with a test |anp
between the insulated termnal and frare.
If test lanp lights, raise other brushes
from commutator and check fields and
commut at or separately to deternm ne whet her
it is the fields or armature that is
gr ounded.

Failure to operate with high current draw
A direct ground in the swtch, terninal,
or fields. Frozen shaft bearings which
prevent the arnature fromturning.
Failure to operate with no current draw

pen field circuit. [Inspect internal
connections, and trace circuit with a test
| anp.

Q(pen arnature coils. Inspect the commuta-
tor for badly burned bars. An open
armature will show excessive arcing at the
commut at or bar which is open when runni ng
free speed.
Broken or weakened brush springs, worn
brushes, high nmca on the commutator, or
other causes which would prevent good
contact between the brushes and commt a-
tor. Any of these conditions wll cause
burned commt at or bars.
Low no-load speed with low torque and |ow
current draw i ndi cates:
An open field winding. Raise and insul ate
ungrounded brushes from commutator and
check fields with test |anp.
Hgh internal resistance due to poor
connections, defective | eads, dirty commu-
tator, and causes listed under "Failure to
operate with high current draw "
H gh free speed with | ow devel oped t orque and
hi gh current draw indicates:
Shorted fields. There is no easy way to
detect shorted fields since the field
resistance is already low If shorted
fields are suspected, replace the fields
and check for inprovenent in perfornance.

Starting Motor Automatic Drive Unit
"Hornet" 6,"Wasp," and "Rambler" Series

The Bendi x Fol o- Thru type drive is designed to
overcone premature demeshing of the drive
pinion from the flywheel ring gear until a
predet erm ned engi ne speed i s reached.

Autonati c neshing of the drive pinion with
the flywheel ring gear is acconplished in the
usual manner by closing the starter switch, and
the drive then cranks the engine. In the
neantine, a spring |oaded detent pin, |ocated
inthe control nut, has dropped i nto engagenent
with a notch in the screwshaft. If the engine
fails to continue running due to weak or
irregular firing, novenent of the control nut
in the deneshing direction on the screwshaft
is tenporarily checked because of the pin
engagenent in the screwshaft notch.

Due to the design, it is recomrended that
only a conplete drive be used for service
repl acenent .

NOTE: Do not di sassenbl e the drive under
any circunstance. There are two spring
| oaded pins in the control nut. These
springs have different tensions and must
be assenbled in their respective |oca-
tions. Qherwise, the drive cannot
operate properly.
If the pinion and barrel assenbly is
accidentally rotated manually to the
fully extended position on the screws-
haft, do not attenpt to force it in the
reverse direction. Proceed to instal
the drive even though it is fully extend-
ed.
Wien the engine starts, the detent pin
in the control nut is released by
centrifugal force. The drive pinion is
then autonatically de- meshed from the
flywheel ring gear in the usual manner,
and the pinion and barrel assenbly
returns to the full deneshed position on
the screwshaft.

1. Anion and Barrel Assenbly 7. Drive Spring

2. Stop Collar 8. Drive Head

3. Control Nut 9. Spring Washer

4. Detent Spring 10. Anti-Drift An

5. Detent An 11. Dxift An Soring
6. Screw Shaft 12. Dentil

FIGURE 25—Bendix Folo-Thru Drive
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The screwshaft on the FAAOTHRU Drive is
divided into tw sections wth a dentil
connection between them Therefore, when the
engine is driving the pinion at a greater speed
than the driving effort of the starting notor,
the pi nion and barrel assenbly, control nut, and
screwshaft over-run the starting notor arnature
shaft. This over-running serves as a safety
factor preventing danage to the starting notor.

Wien the engi ne does not continue to run and
sl ows down, the speed of the pinion and barrel
assenbly, control nut, and screwshaft also
decreases. Qranking is autonatically resuned
i medi ately after the speed of the over-running
parts reaches that of the starting notor
armature shaft provided the starter swtch has
been kept cl osed.

Intermttent action between over-running and
cranking occurs until the engine is firing so
that its speed reaches the predetermned rate
at which the detent pinis centrifugally forced
agai nst the detent spring, thereby conpressing
it. The detent pin thus becones di sengaged from
the screwshaft notch which pernmits the drive
pinion to autonatically demesh from the fly-
wheel ring gear.

Dxifting of the pinion and barrel assenbly
towards the flywheel ring gear while the engine
is running is prevented by a spring |oaded
anti-drift pin which engages a slope on the
screwshaft. This anti-drift pin, al so assenbl ed
in the control nut, is identical in design to
the detent pin. However, due to the difference
infunction, the spring tensionis not the sane.
In general, the anti-drift spring is stronger
than the detent spring.

The Bendi x Fol o-Thru Drive shoul d be cl eaned
and oiled with a penetrating oil, as any
accumul ation of dirt onthe drive mght restrict
the free novenent of the pinion.

IGNITION SYSTEMS

The ignition system consists of the ignition
coil, condenser, distributor, high tension
wring, spark plugs, ignition swtch, and a
source of electrical energy —the battery or
generator. There are two circuits in the
ignition system The prinary circuit includes
the source of electrical energy, the distribu-
tor contact points, the condenser, and the
primary winding of the ignition coil. The
secondary circuit includes the secondary w nd-
ing of theignitioncoil, therotor, distributor
cap, the high tension wiring, and spark pl ugs.

The prinary circuit is conpleted and broken
by the circuit breaker nechani smof the distrib-
utor, causing a build-up and collapse of a
nagnetic field in the ignition coil. The
condenser is connected across the distributor
contact points. Wen the points open, the
current tries to continue flow ng.

Wthout the condenser, the current would form

an arc across the separating points. The
condenser prevents this because it has the
ability or capacity to store up electrical

energy. The current instead of formng an arc,

flows into the condenser. Therefore, the
condenser brings the current flow to a quick
stop. This causes the magnetic field in the

coil, sustained by the current flow, to
col I apse quickly. It is this quick collapse of
the magnetic field which induces the high
voltage in the secondary coil w ndings. The

high voltage is distributed to the correct
cylinder spark plug wire by neans of the rotor
and distributor cap.

DISTRIBUTORS (AUTO-LITE)
"Hornet" V-8 Series

A dual contact distributor is used on the V-8
series engine for required i ncreased secondary
ignition efficiency.

The increased efficiency is a result of
better magnetic induction on the secondary
coil, through | onger operation of the primary
coil. This is acconplished by increasing the
duration of current flow through the prinary
coil, betweenthe firing points of the distrib-
utor, with dual contacts connected in parall el
and staggered around the eight |obe cam
Connected in parall el and staggered around the
cam one set of contacts is actuated | ater than
the other, so the two contact points are in a
state of closing and opening. The circuit
closing contact is noving toward its closed
position, while the circuit opening contact is
noving toward its open position. For a brief
period, both contacts are then open, opening
the primary circuit and causing a spark plug
tofire. Wth this arrangerent, the dwell angl e
is increased considerably, permtting the
avai l abl e voltage from the secondary circuit
to be nmore fully utilized. The dwell angle is
the angle of cam rotation through which the
primary circuit remains closed. The coil
primary offers inductive reactance to a
current flow, so sonetineisrequiredto build
the current flowup to its full value in the
primary. The dual contacts nore adequately
provide for this required time.

The distributor is fully automatic with both
governor and vacuumcontrol of the tining. The
di aphragmis linked to a pin on the upper plate
which carries the contacts. This plate is
pivoted at one side and rides on flat,
absorbent bronze bearings. The timng is
changed by the plate noverment. The naximum
vacuum advance is limted by a stop which is
a part of the vacuum chanber |i nkage.

"Hornet" 6 and " Wasp" Series

The "Hornet" 6 (Model |AT-4203-A) and "Wasp"
Series (Mdel |AT-4202) Auto-Lite D stributors
are fully automatic with both governor and
vacuumcontrol of the timng. The di aphragmis
linked to a pin on the upper plate which
carries the contacts. This plate is pivoted at
one side and rides on flat absorbent bronze
beari ngs.

The timng i s changed by the pl ate nmovenent.
The maxi numvacuumadvance is limted by a stop
which is a part of the vacuum chanber |inkage.



ELECTRICAL 27

FI GQURE 27—Fop View, V-8 D stributor
Dual Contact Mounting

Tune-Up Procedure

Both the primary and secondary circuits of the
ignition circuit should be checked i ndi vi du-
ally. Each circuit shoul d be careful ly checked
for |oose connections, damaged insulation or
corroded terninals.

As it is not practical to check distribu-
tors, replace contacts or nmake any other
adj ustrrents while the unit is installed, it
shoul d be renoved fromthe engi ne and checked
FI GURE 26-V-8 Distributor Assenbly Side on the bench. It is recormended that the unit

Sectional View be periodically renmoved from the engine and
the followi ng points checked.

D stributor Specifications (Auto-Lite)
"Hornet" V-8 Series

Make Auto-Lite
Model BK-4001 (Prior to P-6001) —BK-4001-B (At P-6001)
Rot at i on Left Hand (Viewed fromtop)
Cont act Gap . 017" + .002". Keep Contacts aligned

.25 to .28 Mcrofarads

Condenser Capacit
P y Shaft Side Play not to exceed . 005"

gngePlPlasy .00 3" to .010". Measure after the Shaft Collar is Assenbl ed

Breaker Am Soring Tensi on. 17 to 20 ounces. Measure wth Scal e Hooked on the Breaker Almat the Gontact and
Pul | on a Line Perpendicular to the Contact Face. Take Readi ng as Contacts Separate.

Automatic Advance
(Engine Degrees and R.P.M.) Model IBK-4001 Model 1BK-4001-B

Start 0° at 600 R.P.M. 0° at 600 R.P.M.
Intermediate 2° at 650 R.P.M. 2° at 750 R.P.M.
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I nternedi at e 22° at 1200 R P.M 16° at 1700 R P.M
I nternediate 38° at 2270 R P.M 30° at 3300 R P.M
Ful | Advance 40° at 2400 R P. M 32° at 3500 R P.M

Vacuum Advance

(Engi ne Degrees and |Inches Mercury) Model |BK-4001 Model | BK-4001-B
Start 0° at 6" 0° at 61/4"
I nternedi ate 2° at 63/4" 2° at 65/8"
I nternedi ate 6° at 87/8" 12° at 9"
I nternmedi at e 8° at 91/4" 22° at 121/¢g"
Ful I Advance 11° at 10" 24° at 13"
Distributor Specifications (Auto-Lite)
"Hornet" 6 and " Wasp" Series
Make Autto-Lite
Model | AT-4203- A ("Hornet" 6)—AT-4202 ("Vésp")
Rot ati on Rght Hand (M ewed from Top)
Contact Gap .020" +.002". Keep ontacts Aigned
Condenser Capacity .21 to .25 Mcrofarads
Si de Pl ay Shaft Sde Ray not to Exceed . 005"
End Pl ay .003" to .010". Measure after the shaft Gllar is Assenbl ed
Er eaker AAmSpring 17 to 20 Qunces. Measure with Scal e Hoked on the Breaker Armat the Gontact and
ensi on

Aut omat i ¢ Advance

RUl onaline Rerpendicular to the Gntact Face. Take Reading as Gontacts Separate.

(Engine Degrees and RP. M) Model | AT-4203-A Model | AT-4202

Sart

I nternedi ate 0° at 600 RP.M 0° at 1000 R P.M

I nter nedi at e 2° at 700 RP.M 2° at 1340 RP. M

I nter nedi at e 9° at 1000 RP.M 8° at 2300 RP.M

Ful | Advance 24° at 2650 RP. M 16° at 3650 R P. M
27° at 3000 RP. M 18° at 4000 R P. M

Vacuum Advance

(BEngi ne Degrees and Inches of Mercury) Model |AT-4203-A Model | AT-4202

Sart 0° at 5-1/4" 0° at 9-1/2"

I nt ernedi at e 2° at 5-3/4" 2° at 10"

I nter nedi at e 8° at 7-1/2" 4° at 10-3/8"

I nternedi at e 12° at 8-3/4" 6° at 10-7/8"

Ful | Advance 15° at 9-1/2" 7.5° at 11-1/4"

The distributor cap should be thoroughly norrmal use the end of the netal strip wll becone

cl eaned and a vi sual

i nspection nmade for cracks,

slightly burned and can be cleaned with refined

carbon runners or corroded high tension terni-
nals. If any of these conditions are found, the
cap shoul d be repl aced.

After a distributor cap has had normal use,
the vertical face of the insert wll becore
slightly burned and can be cleaned with refined
carbon tetrachloride. DO NOT FILE If the
burning i s excessive, the cap shoul d be repl aced.

Also note if the insert shows signs of burning
onits horizontal face. If burning is noticeabl e
at this point, it indicates that the rotor is
too short and shoul d be repl aced.

The rotor should be visually inspected for
cracks, (replace if cracked) and evidence of
burning on the top of the netal strip. After

carbon tetrachloride. If evidence of burning is
found on top of the netal strip, it indicates
that the strip is too short and the rotor shoul d
be repl aced.

Use of Distributor Test Fixture

The distributor test fixture accurately checks
cam angl e, spark advance and synchroni zati on on
distributors removed fromthe car. It will also
show excessive distributor shaft eccentricity as
i ndicated by variation in synchroni zation.

After a distributor has been repaired, the
calibration of the centrifugal autonatic necha-
ni smshoul d be checked. Proper engi ne performance
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FI GURE 28—Hornet" 6 and "Wasp" Series
Auto-Lite Distributor Assenbly Side
Sectional View

FI QURE 29—Hornet" 6 and "Wasp" Series
Auto-Lite Distributor Top View

checked. Proper engine perfornmance cannot
be obtai ned unless the centrifugal curve is
withinthe limts specified for the partic-
ul ar engi ne.

The Condenser

The function of a condenser is to prevent
excessive arcing at the contacts. Correct
condenser capacity is necessary to insure
good perfornmance and to protect the life

of the breaker contacts.

Wen checking the distributor, the con-
denser should always be checked for both
| eakage and capacity with an approved con-
denser tester.

Four factors affect condenser perfornance
and each factor nust be considered in making
any condenser tests. BREAKDOM is a failure
of the insulating material, a direct short
between the nmetal lic el enents of the condens-
er. This prevents any condenser action. LOWNV
I NSULATI ON RESI STANCE or | eakage prevents the
condenser from hol ding a charge. A condenser
with low insulation resistance is said to be
"weak." Al condensers are subject to | eakage
which, up to a certain limt, is not objec-
tionable. Wen it is considered that the
ignition condenser perforns its function in
approxi mately 1/12,000 of a second, it can be
seen that |eakage can be large without
detrimental effects. It must be considered,
however, in any condenser test. H GH SER ES
resistance is excessive resistance in the
condenser circuit due to broken strands in the
condenser |ead or to defective connections.
This will cause burned points and ignition
failure upon initial start and at hi gh speeds.
CAPACITY is built into the condenser and is
determined by the area of the metallic
elements and the insulating and inpregnating
materials. For a conplete check of the
condenser, it is desirable to use a tester
which wi |l check for the above four conditions.

Breaker Contacts

Contacts that show a grayish color, are only
slightly pitted and are within .002" of the
correct maxi mum gap, need not to be repl aced
or adj ust ed.

A dial indicator is recomrended to check
the point opening of used points.

Wen necessary to check and adjust point
opening with a feel er gauge, use a wire feeler
gauge.

After adjusting the gap, tighten the |ock
screw and recheck the gap.

It is desirable that the contacts be
replaced if they are pitted as refaced
contacts do not have the shape and finish for
sati sfactory perfornance.

Wien replacing contacts, be sure they are
aligned and that they nake contact near the
center. Bend the stationary contact bracket
to secure proper alignnent. DO NOT BEND THE
BREAKER ARV

Breaker arm spring tension should be
checked when the contacts are inspected. Use
a spring scale hooked on the arm at the
contact and held at right angles to the
contact surfaces. Take a reading as the
contacts separate. This spring tension shoul d
be 17 to 20 ounces. Adjust by |oosening the
screw holding the end of the contact spring
and install spacing washers or slide the end
of the spring in or out as necessary.
Retighten the screw and recheck the pressure.

If the tension is too weak, the contacts
will chatter at high speed giving poor

29
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performance while, if the tension is too
strong, excessive wear of the camand breaker
armrubbing block will result.

Governor Adjustment

Munt the distributor on a test fixture that
wll show the distributor RP.M and degrees
of advance. (perate the distributor in the
correct rotation and increase the speed until
the spark begins to advance. Reduce the speed
slightly and set the indicator to zero.
I ncrease the speed to the value specified to
gi ve 1° advance. If the advance i s not 1°, stop
the distributor and bend the outer spring |ug
on the weak wei ght springto changeits tension.

Check this point again; then operate the
distributor at the specified speed to give an
advance 1° bel ow the naxi rum If this advance
is not as specified, stop the distributor and
bend the outer spring lug on which the heavy
spring is mounted. Recheck the zero point and
the above two points and nake whatever
readj ustnents are necessary; then check the
advance at all of the points specified. Wen
nmaking this check, operate the distributor
both up and down the speed range. If there is
a variation between the readi ngs for increas-
ing and decreasi ng speeds, it indicates that
the governor action is sluggish and requires
over haul .

Vacuum Advance Adjustment

Vacuum advance shoul d be checked on a distri b-
utor test fixture that has a controll ed source
of vacuum and a vacuum gauge. Munt the
distributor on the fixture and connect the
vacuum |ine. Tighten the vacuum connections
thoroughly, being careful not to apply a
torque to the vacuum housing as this coul d
cause | eakage where diaphragmis clanped in
the housing. Turn on the vacuum punp to give
a reading of 10" to 20" vacuum then shut off
the punp. If the gauge reading falls, it
i ndi cates | eakage i n t he vacuum chanber, punp,
gauge, or connections whi ch shoul d be | ocated
and corrected before tests and adj ustnents are
nade.

Renmove all vacuum from the distributor and
operate it at a speed above the maxi num
governor advance speed to elininate all spark
variations due to the governor. Set the
i ndi cator to zero and apply vacuumto gi ve one
of the advance figures specified. If the
advance is incorrect, change the spacing
washers between the vacuum chanber spring and
nut. Be sure to tighten the nut thoroughly and
have gasket in place. Wen one point of the
curve is adjusted, the others should be
checked. If they are not wthin limts, it
i ndi cates either incorrect spring characteris-
tics or | eakage i n t he vacuumchanber and | i nes.

The maxi numadvance is controlled by a stop
on the vacuum chanber arm |If the naxi num
advance is not correct, nmake sure the parts
are correctly assenbled and have not had an
incorrect part installed.

Distributor Assembly

NOTE: After the distributor has been
reassenbled, all of the points nen-
tioned in the following lubrication

section shoul d be checked.

BE SURE THAT THE DI STR BUTCR CONTACTS ARE
CLEAN AND DRY. If any grease or oil is on the
contacts, they should be cl eaned with refined
carbon tetrachloride. Renmove any residue by
pul ling a piece of clean dry tape between the
cont act s.

The breaker contacts should be adjusted to
the correct gap.

Lubrication

Di stributor should be lubricated periodically
at the following points: Apply 3 to 5 drops
of mediumengine oil to the oiler on the side
of the distributor base at regular chassis
| ubrication periods.

After the first 2500 mles, renove the cap
and rotor and apply 5 drops of nedi um engi ne
oil tothe felt in the top of the cam Repeat
this lubrication at 5000 mles and every
10,000 niles thereafter.

At 10,000 nmile intervals,
light oil to the breaker arm pivot pin.
perate arm once or twice; then renove the
excess oil. Apply a light film of grease to
t he breaker cam

At overhaul, soak drive shaft bearings in
medi um engine oil and drain before reassem
bling the distributor. Wpe all oil fromupper
part of base. At assenbly apply a film of
grease to the upper drive shaft washer and put
a small amount of grease in the bearing bore
just above the bearing. Lubricate the governor
mechani sm sparingly with medium engine oil.
Place one drop of light oil on each of the
breaker plate support hearings and on the
pi vot beari ng.

On Model s | AT-4203- A and | AT-4202, press on

apply one drop of

pi vot retainer spring to expose a slight gap
between the spring and the washer. Apply one
drop of light oil under the washer.
DISTRIBUTOR (DELCO-REMY)

"Ranbl er" Series

The "Ranbl er” Series distributor, Delco-Reny
Model 1112382, is a six volt, six cylinder,
full automatic unit with centrifugal advance

of 24 engi ne degrees. The shaft revolves in a

speci al porous bushing which spans an oil

reservoir in the distributor housing (Fig.

30) .

Spark Control

Advancing and retarding of the spark for
varying conditions of speed and load is

acconpl i shed by a centrifugal advance mnecha-
ni sm (governor weights) on the distributor
shaft whi ch advances the contact breaker cam
and a vacuumcontrol mechani smwhi ch, actuated
by the nmani fol d vacuum rotates the distribu-
tor inits nounting.
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FIQURE 30 - “Ranbler” Series D stributor

Distributor Specifications (Delco-Remy)
“Rambler” Series

Cel co- Reny
1112382
d ockwi se at Drive End
31 to 37 Degrees
17 to 21 Qunces
. 022"
.18 to .23 Md.
Start at 2.0 Engi ne Degrees at 600 Engine RP. M

Internedi ate-11 Engi ne Degrees at 800 Engine R P. M
Maxi mum 24. 0 Engi ne Degrees at 2800 Engine RP.M
NOTE: Low Limt---4 Degrees Less
Cel co- Reny
1116045

3 to 5 Inches Vacuumto Start Travel
13 to 17 Inches Vacuum for 17 Degrees Engi ne Advance (23/64" Travel)
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Centrifugal Control

Wth speed variations, it is desirable to
advance the spark in direct relation to the
engine speed in order to develop maxi mum
power (Fig. 31) .

As engine speed increases, the weights
gradually throw out and advance the cam
assenbly to give the desired spark advance
for the speed at which the engine is running.
The correct centrifugal spark advance is
determned by various specified throttle
tests until the maxi numis obtai ned. Wi ght,
cam contour, and spring calibration, which
pernits this advance, nay then be corrected
by adjustnent or repl acenent.

| FULL ADVANGE PGS|T|DM;/ |
j |

| WEIRULT DAcC- i

FI QURE 31-Centrifugal Advance Mechani sm

Vacuum Control
Under part throttle operation, additional
spark advance is desirable for inproved
perfornance and fuel econony. The vacuum
control (Fig. 32) consists essentially of a
di aphragmand | i nkage acti ng agai nst a return
spring. The linkage is riveted to the
di aphragm at one end and cl anped about the
distributor stemat the other end. The vacuum
tube from the vacuum control connects to a
passage, in the carburetor, |leading to a port
just above the throttle valve. As soon as the
throttle is opened, the manifold vacuum is
admtted to the carburetor and the vacuum
control diaphragmis caused to collapse in
proportion to the vacuum The |inkage be-

tween the diaphragm and the distributor stem
is drawn into the vacuum units, causing the
distributor to rotate in its nounting to
secure vacuum advance

The total spark advance for any condition of
engi ne speed is determned by the two advance
nmechani sns acting together and dependi ng on
the throttle opening and |oad. Wen the
throttle is «closed, there is no vacuum
advance, all advance being secured by the
centrifugal advance nechanism The total

advance is the sumof the centrifugal plus the
vacuumadvance. Wth a wi de open throttle, the
vacuum drops off and all advance is obtai ned
by the centrifugal advance nechani sm

The "Ranbler" Series is equipped with an
external vacuum spark control unit which
rotates the entire distributor inits mounting
pad to the correct advance for the existing
vacuum

FI GURE 32-Bi stributor Vacuum Contr ol
"Ranbl er" Series

D stributor Mintenance (Del co-Reny)
Lubrication

The distributors incorporate a built-in oi

reservoir from which shaft lubrication is
obtained through a porous bushing. This
reservoir back of the shaft bushing is filled
with light engine oil and seal ed before the
unit is shipped. The supply of oil s
sufficient to last for 10,000 niles of
operation (approximately 200 hours) under
nornal operating conditions. The oil reser-
voir should be refilled every 10,000 miles of
operation or nore frequently when unusual heat
or other operating conditions are experienced
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Torefill the reservoir, renmove the oil plug and
add G ade 20Woi | . Wien repl acing plug, seal with
a conpound that wll hold against oil. In
addition, a trace of high nelting point ball

bearing grease should be placed on the breaker
camevery 5,000 mles. Also at 5 000 mles, place
one drop of light engine oil on the breaker |ever
pivot and a fewdrops on the felt w ck under the
rotor.

I nspection

The cap should be renoved at regular interval s
and the contact points, rotor and cap exam ned.
Check the high tension wring for frayed or
danmaged insul ation and poor connections at the
cap or plugs. Replace if necessary. Replace the
cap or rotor if they are cracked or show
carboni zed paths indicating the secondary cur-
rent is leaking to ground over the surface of
the naterial .

Gontact Points

Qontact points that are burned or pitted shoul d
be replaced or dressed with a clean, fine-cut
contact file. The file should not be used on
other netal s and shoul d not be al l owed to becone
greasy or dirty. NEVER USE EMERY (LOH TO CLEAN
QONTACT PO NTS. (ontact surfaces, after consid-
erabl e use, nay not appear bright and snoot h,
but this is not necessarily an indication that
they are not functioning satisfactorily.

i di zed Gontact Points

i di zed contact points nmay be caused by high
resi stance or | oose connections in the condenser
circuit, oil or foreign materials on the contact.
surfaces, or nost commonly, high breaking
current. Check for these conditions where burned
contacts are experienced.

The Gontact Poi nt (peni ng

Gontact point opening nust be set to specifica-
tion. Points set too closely may tend to burn
and pit rapidly. Points wth excessive separa-
tion tend to cause a weak spark at high speed.
The point opening of new points nay be checked
with a feeler gauge. Wse of a flat feel er gauge
on used points is not recommended, since the
roughness of used points nake it inpossible to
set the point opening accurately by this nethod.
A dial indicator is recormended to check the
poi nt openi ng of used points. Wien necessary to
check and adjust point opening with a feeler
gauge, proceed as fol | ons:

Rotate breaker camuntil breaker |ever rubbing
bl ock is on the high point of the caml obe, thus
giving the naxi num point opening. Loosen the
clanp screw holding the contact support and
adjust point opening by turning the eccentric
screw in the contact support. Tighten clanp
screw, check with gauge again after tightening
cl anp screw THE GONTACT PQ NI'S SHOULD BE OLEANED
BEFCRE ADJUSTING | F THEY HAVE BEEN IN SRV CE
The camor cont act

angle is the angle in degrees of camrotation
t hrough whi ch the points renain cl osed.

Contact Point Pressure

Contact point pressure nust fall within the
limts given. Wak tension will cause point
chatter and ignition mss at high speed, while
excessive tension wi |l cause undue wear of the
contact points, camand rubbing bl ock.

The Condenser

Four factors affect condenser performance and
each factor nust be considered in maki ng any
condenser tests. BREAKDOM is a failure of the
insulating material, a direct short between
the metallic elenments of the condenser. This
prevents any condenser action. LONI NSULATI ON
RESI STANCE or | eakage prevents the condenser
from hol ding a charge. A condenser with |ow
insulation resistance is said to be "weak."
Al condensers are subject to |eakage, which
up to a certain limt, is not objectionable.
Wen it is considered that the ignition
condenser perforns its function in approxi-
mately 1/12,000 of a second, it can be seen
that | eakage can be | arge w thout detrinental
effects. It nmust be considered, however, in
any condenser test. H GH SERIES resistance is
excessi ve resistance in the condenser circuit
due to broken strands in the condenser |ead
or to defective connections. This will cause
burned points and ignition failure upon
initial start and at high speeds. CAPACITY is
built into the condenser and i s deternined by
the area of the netallic elenents and the

insulating and inpregnating naterials. For a
conplete check of the condenser, it is
desirable to use a tester which will check for

the above four conditions.
IGNITION TI M NG

Timng of the distributor to the engine should
be nade after the distributor has been
calibrated in accordance w th specifications.
(See Distributor Specifications.)

"Hornet" V-8 Series
The ignition timng is controlled by the
distributor location in its nounting. The

breaker contact set that controls the inter-
ruption of the primary circuit (circuit
openi ng contact) nust just open when the 5°
B.T.DDC. No. 1 cylinder position of the
crankshaft is obtained (Fig. 33) .

Timng marks are |located on vibration danper
pul l ey and timng chain cover.

A basic timng location position for the
distributor is given to prevent undue bendi ng
of the vacuum tube and rewiring of the
distributor cap for timng and firing order.

This timng should be done whenever the
distributor is renoved and t he engi ne i nadver -
tently cranked. Locate No. 1 cylinder in
firing position. Install distributor with the

33
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"Hornet" 6, "\asp",
and "Ranbl er" Series

Al distributors on these nodel s have of f-set
drives so they can only be installed in one
position, provided the oil punps have not been
renoved and replaced. Proper |ocation of the
oi |l punp is necessary to obtain basic distrib-
utor timng location. (Refer Gl Punp Renoval
and Repl acenent, Engi ne Section.) -

Position engine in No. 1 firing position and
install distributor. Rotate distributor until
points just begin to separate. Tighten clanp
screw to prevent distributor from turning.
Check firing order arrangement in distributor
cap. Start engine and retine accurately with
timng light at T.D.C for the "Hornet" 6 and
"Wasp" Series, and 4° AT.D.C for the
"Ranbl er" Seri es.

Timng marks are |ocated on the flywheel
on the "Hornet" 6 Series. Correct timng is
obtained by firing No. 1 cylinder as the
UDC No. 1 mark aligns with the | ower edge
of opening in the rear engine end pl ate near
the starting motor. The four lines are 3°
apart.

The "Wasp" Series has four marks plus the
No. 1 UDC tining nark |ocated on the
vi bration danper. The narks are 3° apart.

The "Ranbler" Series has two narks on the
vi bration danper pulley, one for UD C and
one for ignition timng 4° after top center.

IGNTICN GO LS

Ignition coils do not require special service

FI GURE 33—gni tion Tining Position other than the keeping of termnals and
V-8 Series connections clean and tight. It is necessary
to replace the conplete coil in case of
vacuum advance connection in approxinately failure in the w ndings.
2:00 o'clock position as viewed from the
front of engine and the rotor pointing to TYFE TARQE GP THED
the cap termnal, No. 1 cylinder position, RCH
just tothe left of the rear distributor cap  @enpion H10
clip. Position the distributor so the (Frior to P-600L) “Hornet” \-8 IR Lbs. .05 716

circuit opening contacts are just ready to  ‘Atolite A-7
open. Tighten the distributor retaining Audolite/G5

clanp screw enough to hold distributor and ,(/* PW)NS Fornet” -8 DVA. s .05 ¥4

start engine. Wth a timng light, accu- OlarpmHlo R

rately tinme distributor to engine. Chanpi on (gl Heads) DR, Lks = 716
The distributor is driven at Y2 crankshaft (Alunhhuml—bacls) %R ks .0 716

speed froma gear cast and cut on the rear *ptolite A-7 R

of the camshaft. An extension on the Chanpi on H 11 “Hynet” 6 X R. Us .08 716

distributor (Fig. 26) drives the oil punp. *Ato-Lite A-9

This makes it possible to engage the oil Adto-lite A7 “Rantol er” MR. Lbs. .030' 38

punp shaft in advance of engagernent with the *AG 44

camshaft drive gear. Because of this drive *Chanpi on J-7

arrangenent, the oil punp can be renoved at - * Opt i onal

any tine with no effect on distributor

timng location. Wile installing the

distributor, the extension also pernits )

engagerment with the oil punp drive shaft in I nspection

one of two locations 180° apart nerely b -

turning the rotor. Further I:(;own\/\f:lrd n%vey The spark pl ugs shoul d be removed periodically

ment of the distributor assenbly will from the engine and examned for burned

electrodes and dirty, fouled, cracked, or

engage the distributor drive gear with the broken porcel ains (Fig. 34)

canshaft drive gear
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CRACKED & BROKEM

FI GQURE 34—Spark Plugs (ften Indicate O her
Sources of Troubl e

The gaps should be checked, set, and
rechecked with an adjusting tool and gauge
(Fig. 35).

CAUTION  Wien installing plugs, always
use new gaskets. They aid in dissipating
heat and also insure conpression and
power expansion pressure seal.

FI GURE 35-Set Gap with Gauge

Al ways use a torque wench when installing
spark plugs. Distortion fromover-tighten-
ing will change the gap clearance of the
plug. Torque to 30 Foot Pounds in cast iron
cylinder heads, 25 Foot Pounds in alum num
heads.

| NSTRUVENT CLUSTER
"Hornet" and "Wasp" Series

The instrunment cluster housing is nounted in
the left side of the dash panel. In addition
to the speedoneter, it contains the panel

l'ights, high beamindicator |ight, no-charge
indicator light, low oil pressure light,
electric gauge receiver wunits for water
tenperature and fuel |evel, clock, and direc-
tional signal pilot lights.

No- Char ge | ndi cat or

Low G| Pressure Warning Light
Left Turn Indicator Pilot Light
H - Beam | ndi cat or Li ght

Right Turn Indicator Pilot Light

arwONE

FI QURE 36—+nstrunment O uster Assenbly
"Hornet" and "Wasp" Series

1. dock
2. Speedoret er
3. Instrument Vol tage Regul ator

FI QURE 37—+nstrunent O uster Assenbly
Rear View "Hornet" and "Wasp" Series

"Ranbl er" Series

The instrument cluster assenbly contains the
speedoneter, lowoil pressure |ight, high beam
indicator light, no-charge indicator Iight,
electric gauge receivers for water tenpera-
ture, and fuel level indicators.

I NSTRUMENT LI GHTS

The instrunent lights illumnate the faces of
the instrument cluster gauges for night
dri ving.

The nmain light switch nmust be in "Park" or
"Drive" position before the instrunment lights
will operate. They are controlled by an
i ndependent rheostat switch on the left and
| ower edge of the dash panel on the “Hornet”
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1. Wndshield Wper Control

2. Instrument duster

3. Ignition Switch

FI QURE 38—nstrunment d uster Assenbly and Dash Panel

and "Wasp" Series, and by a toggle switch in dash panel
edge on left side of steering column on the "Rambler"”
Series.

HIGH BEAM INDICATOR LIGHT

This light is connected to the high beam circuit in the
headlight foot or dimmer switch. When the high beam is
Operating in the head lamps, a red light dot is seen below
the center of the speedometer scale on the "Hornet" and
"Wasp" Series, and in the lower radius of the instrument
cluster on the "Rambler™ Series.

NO CHARGE INDICATOR LIGHT

A light is used to indicate general generator operation.
When the output of the generator is below battery poten-
tial, a red light dot is seen on the left hand side of the
instrument cluster above temperature gauge. When the
generator output is above battery potential, other factors
(wiring, voltage regulator, etc.) being normal, the light is
out. On the "Rambler" Series, the no charge light is in the
left side of the instrument cluster.

The charge indicator bulb is in an insulated socket and is
connected to the charging circuit obtaining its ground
through the voltage regulator. When the generator output
rises above battery potential, the current flow from the
generator reverses the direction of flow in the charging
circuit and the light goes out. At this time, the charge
indicator light no longer obtains a ground through the
voltage regulator.

4. Light Switch

5. Wather Eye
Control Val ve

6. Ggar Lighter

"Ranbl er" Series

LONQ L PRESSLRE VWARN NG LI GHT

The |ow pressure warning light is wired in series
wth the oil

pressure sending unit on the engine block. This
sending unit contains a diaphragm spring, |ink-
age, and electrical contacts. Wen the ignition
switchis inthe "on" position, the warning |ight
circuit is energized and the circuit is conpl eted
through the closed contacts in the sending unit.
Woon start of the engine, build up of oil pressure
w | conpress the di aphragm opening the contact
poi nts, thereby breaking the circuit.

Q| Pressure Lhit Test Procedure

Qnnect indicator light bulb in series wth
sending unit. Apply air or oil pressure to sending
unit controlling pressure with a control val ve and
positive indicating gauge (Fg. 39).

Wth less than 13 P.SI. + 2 on the "Hornet"
and "Vésp" Series and 61/2 P.S 1. 11/2 "Ranbl er"
Series, the light will be on. Qver this pressure,
the light will be off.

HECTR C GAUGES

The fuel |evel and tenperature gauges (indicators)
are of the bi-netal type King Seel ey Mdels.

"Hornet" and "Vdsp" Series

Variabl e resistor type sending units are used for
fuel and tenperature gauges. Because of this, a
vol tage regul ator i s required.

The function of the instrunent voltage regul a-
tor is torecieve the variabl e vol tage supply from
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FI QURE 39—-a | Pressure \Warning Light
Test Procedure

the storage battery or charging circuit and
regulate it to a constant value for the
single wire gauge circuit shown schemati -
cally in Figure 40.
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FI GURE 40—Fuel and Tenperature CGauge
CGrcuit "Hornet" and "Wasp" Series

To produce the constant voltage 5.0 volts
output, the regulator is constructed sinply
as a heater bi-metal in conjunction with a
pair of contacts. It is tenperature conpen-
sated to produce correct constant voltage
for the gauge systens at all expected
tenperatures. It is nmounted near the dash
panel indicators at approximately their
sanme tenperatures. The voltage regul ator
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does not produce a steady D.C. vol tage out put,
but rather a pul sating voltage at an effective
constant average value of 5.0 volts.

The input voltage source can, therefore,
be DC internittent or interrupted D.C. or
A C just as long as the average i nput vol t age
does not drop below 5.0 volts. Input voltage
lower than 5.0 volts will result in propor-
tionately low gauge indication. Wth the
constant vol tage regul ator operating properly
(with input voltage nornally varying from5.6
to 8.0 volts) input voltages in excess of 8.0
volts will not affect gauge indication accu-
racy but will overload the regul ator contacts
and may result in premature wear.

Fuel Level Gauge Qperation
"Hornet" and "Wasp" Series

Wth the tank enpty, the float holds the slide
rheostat (variable resistance) at naxi num
resi stance causi ng the gauge to read "enpty"
(Fig. 41).

.‘-'..I L

FI QURE 41—Fank "Enpty" Position

Wth the tank full, the slide rheostat is
noved to the m ni numresi stance poi nt causing
the gauge to read "full" with the ignition
switch on (Fig. 42).

Tenper at ure Gauge Qperati on
"Hornet" and "WAsp" Series

The tenperature gauge sending unit is a
therm stor which varies in electrical conduc-

tivity with change in tenperature, being very
high in resistance when cold and low in
resi stance when hot.

The schematic drawi ngs (Figs. 43 and 44) show
the operation of the tenperature gauge system

Testing the Gauge Units
"Hornet" and "Wasp" Series

If both gauges read excessively high such as
fuel gauge reading high level when actually
| ow | evel exists or tenperature gauge reading
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FI QURE 42-Fank "Full" Position

FI GQURE 43—€ol d Cool ant Conditions of
Tenper at ure | ndi cat or

Fl GQURE 44—ot Cool ant Condi ti ons of
Tenper at ure | ndi cat or

hi gher tenperatures with a cold engine, the
constant voltage regulator is at fault and
shoul d be repl aced.

If both gauges read too |low, either the
i nput voltage to the voltage regulator is too
low (below 5.0) or the voltage regulator is
not functioni ng properly and shoul d be repl aced
To check instrunent cluster conplete:
Connect accurate resistor of 73 ohns
bet ween tenperature indicator termnal and
case.
Connect accurate resistor of 59 ohns
between fuel indicator terninal and case.
Apply 6-8 volts between "IGN' terminal on
instrunent voltage regulator and case.
I ndi cat or poi nters should be on "E' and "C'
mar ks. Duplicate sane test except use 9 ohm
resistor in tenperature gauge circuit to
ground and 10.9 ohmresistor in fuel gauge
circuit to ground. Indicator pointers
should be on "F' and "H' marks.
To check tenperature indicator gauge in cluster:
Wth a current flow of .06 anperes plus or
mnus .007 anperes through tenperature
gauge, pointer should align with "C' mark.
Wth current of .208 anperes plus or m nus
. 006, pointer should be on "H' mark.
To check fuel indicator gauge in cluster:
Wth a current of .072 anperes plus or
mnus .009 passed through indicator,
poi nter should align with "E' nmark. Wth
current of .195 anperes plus or ninus . 006,
poi nter should align with "F' mark.

H ectric Gauges
"Ranbl er" Series

The "Ranbl er" Series indicator units in the
instrunent cluster are very much |ike those
of the "Hornet" and "Wasp" Series. However,
bi -nmetal type sending units are used. Figures
45, 46, 47, and 48 illustrate the schematic
circuit conditions in the bi-metal type
circuit.

FI GQURE 45—+Fuel Tank "Enpty" Condition
"Ranbl er" Series

Al Series

Gauge units may be tested but cannot be
repaired in the field. Wen one fails to
function properly, it is necessary to repl ace
it. Gauges can be renoved fromthe rear of the
cluster. They are held in the cluster plate
by nmounting screws.
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FI GURE 46—+Fuel Tank "Full" Condition
"Ranbl er" Series

FI GURE 47—€ol d Cool ant Condi ti on of
Tenper ature | ndicator

FI GURE 48—+ot Cool ant Condition of
Tenper at ure | ndi cat or

CAUTION  Wienever any work is to be
perforned on the instrunent cluster,
speedoneter, ignition switch or horn
bl ower, disconnect one battery |ead at
the battery terninal.

Wien renoving nore than one wire in the
gauge cluster, label each wire as it is
removed. This will insure proper relocation.

Testing Fuel Level and
Tenperature I ndi cators (Ceneral)

No unit shoul d be rermoved fromthe car until
a check has been conpl et ed whi ch shows that
such units are damaged or defective.

ot ai n a known-t o-be-good tank unit fromparts
stock. The "Hornet" and "Wasp" Series requires
a King-Seeley variable resistor type. The
"Ranbler” Series requires a King-Seeley
bi-netal type. Do not attenpt checking one
systemwith the tank unit fromthe other.

To determine that the test unit is satisfac-
tory, connect it in series wth a known-t o-be-
good receiver of the same type as the sending
unit and a six volt source of current (and
voltage regulator "Hornet" and "Wasp" Se-
ries). perate the tank unit by hand. The
receiver must read "enpty" with tank unit
float in bottomposition and "full" wth tank
float in top position.

Two ten foot Ilengths of insulated wre
equi pped with clip termnals at each end will
facilitate checking procedure.

D sconnect the sending unit bei ng checked and
connect a tank test unit. Turn on ignition
switch and operate tank unit by hand.
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FI QURE 49—Fest CGrcuit (Al Series). Be
Sure Correct Type Tank Unit is Used

Fuel Level |ndicator

Wth float of tank unit at bottom position,
receiver being checked should register at
bottom mark on dial. Mve float up to top
posi tion; receiver being checked should nove
to top mark on dial. Alow one mnute for
recei ver pointer to cone to rest.

Wat er Tenperature |ndicator
"Hornet" and "WAsp" Series

Refer to Gauge Testing "Hornet" and "Wasp"
Seri es.

"Ranbl er" Series

Wth float of tank unit at bottom position,
recei ver bei ng checked shoul d regi ster at HOT
end of scale. Mwve float up to top position;
recei ver bei ng checked shoul d nove to COLD end
of scale. Alow one mnute for receiver
pointer to come to rest.

Al Series (Testing Continued)
If the dash unit needl e reads high scale at

all times, check for grounded wiring to the
sending unit. shorted or burned out sending
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unit, or reversed wiring on the dash unit. If
the dash unit needle reads low scale at all
tinmes, check for open circuit to the sending
unit, open circuit in the sending unit, or
failure of the ignition switch circuit to
energi ze the gauge units.

If receiver operates correctly, check sender on
car tosee if it is properly grounded. If car
i s radi o equi pped, check condenser on sender. |f
condenser is shorted, it wll cause receiver to
over-indicate. Wen repl acing condenser, it is
preferabl e to use one of .10 nicrofarad capaci -
ty, but up to .50 can be used if necessary to
cut out radio interference.

If ground and condenser are all right, replace
sender and check to see if this has corrected
the difficulty.

If receiver does not operate or fails to
operate correctly, check wire lead to receiver
and replace wre if faulty. If wring is good,
then repl ace receiver and check with sender on
car. If receiver fails to operate, then repl ace
sender .

NOTE |f necessary to repl ace t he recei ver
because it has been burned out, check
wring, sender, and radio condenser (if
any) for a "short" and correct this
condition. Qherw se, new receiver wll
also burn out. A short in the gauge
circuit is easily recognizabl e because it
Wil cause receiver to over-indicate in
nost cases beyond full scal e.

WARN NG Do not apply six volts direct to
recei ver (dash unit) as this wll burn it
out.

I GN TI ON LACK CYLI NDER REMDVAL
"Hornet" and "Vdsp" Series

Renove the left ash tray assenbly. Then renove
the large swtch retai ning nut and "nap" readi ng
light assenbly. Enough slack exists in the
wiringtotheignitionswtchto permt |owering
the switch assenbly so that the ignition |ock
cyl i nder can he renoved.

The cylinder is held in the housing by a
spring | oaded horseshoe | ock which snaps into a
groove cut in the swtch housing to retain the
cyl i nder.

Insert a stiff piece of wire, or paper clip,
intothe small hole as illustrated in H gure 50.
Turn the key to the right (ignition "on"
position). Wth the wire, depress the horseshoe
lock in the lock cylinder and pul | Iock cylinder
fromthe housi ng.

FI QURE 50—+-gnition Switch Assenbly
"Hornet" and "Wasp" Series

Briggs and Stratton type lock cylinders are
used on the "Hornet" and "Wasp" Seri es.

"Ranbl er" Series

D sconnect the ignition switch wres and
renove the switch retai ner nut |ocated behind
the instrunment panel. The switch assenbly may
then be withdrawn from the panel. Insert a
stiff wire, or paper clip, through the snall
hole in the switch housing to depress the
small  horseshoe lock retaining the |[|ock
cylinder (Fig. 51).

ko

1. e Stiff Wre to Depress Horseshoe Lock

FI QURE 51—+gnition Switch Assenbly
"Ranbl er" Series

Briggs and Stratton | ock cylinders are used
on all "Ranbler" Series.

| GNITI ON SWTCH REMOVAL

Fol | ow t he procedure outlined under "lgnition
Lock Cylinder Renoval."
CAUTI ON: Before any work is perforned
under the dash, the battery should be
di sconnected fromthe electrical sys-
tem

C RCQU T BREAKERS
"Hornet" and "Wasp" Series

Grcuit breakers are provided to protect the
main electrical wiring from overload. These
consi st of 20 anpere circuit breaker (ignition
switch, heater notors, and stop |light) and one
30 anpere circuit breaker (main lighting
circuit). The 20 anpere circuit breaker is
| ocat ed behi nd t he dash panel on the | eft side
of the ceiling of the cow. The 30 anpere
circuit breaker is attached to the headlight
switch.

ELECTR CAL FUSE
"Ranbl er" Series

A 30 anpere fuse is provided in the I|ight
switch assenbly to protect the main lighting
circuit from overload. The stop light and
directional signal lights are protected by a
30 anpere fuse located on the left front
wheel house panel .

HEAD LAMPS

The head | anps are of the famliar seal ed beam
type. Adjustnent of beamdirection may be nmade
to agree with existing state regul ations by
the nethod outlined
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bel ow. For access to the adjustnent screws
on each sealed beam it is only necessary to
remove the head | anp door.

To obtain naxinumresults in road illuni-
nation and the safety that has been built

into the headlighting equi prent, the head-
| anp beans nust be properly aimed.
Locate the car on a level floor (with no

passengers in the car). Place a light col ored
vertical screen 25 feet ahead. (A vertical
wal | may be used.) Draw a horizontal |ine on
the wall two inches (three inches if required
by | ocal State | aw) bel owthe headl anp center
level, and draw a vertical line directly
ahead of each | anp. The vertical |ine, nidway
between the headlanps, may be located by

sighting through the center of the rear
wi ndow and over the center of the hood.
Cover one |anp and adjust the other |anp

by centering the high intensity beam (Fig.
52).

Repeat the operation for the second |anp.
No further adjustment is needed for the | ower
beam

CAUTICN If your state requires a
| oadi ng al | onance, drawt he hori zon-
tal line belowthe I evel line by the
anount required in your particular
state.

LI GHT SWTCH
"Hornet" and "Wasp" Series

The main lighting switch is located at the
| eft side of the dash panel between the radio
speaker grille and w ndshield w per control.
To renove the light switch assenbly, renove
the Knob with an Al en wench.

Then renmove the retaining (French) nut.

The light swtch assenbly can now be renoved
from the dash panel and |owered to provide
access to the wiring (Fig. 54).

"Ranbl er" Series

D sconnect the instrument switch panel from
the dash panel. Place the switch in the full
"on" position and insert a stiff wre, or
paper clip, in the hole provided to rel ease
the switch shaft and knob assenbly (Fig. 55).
Then renove retaining (French) nut.

HEADLAMP D MMER SW TCH

The "Hornet" and "Wasp" Series di mer switch
is located belowthe | eft front fender on the
toe board. It is protected with a shield
whi ch must be renmoved from below the car
before the switch can be renoved (Fig. 56).

PARKING TAIL, STCP, AND

Dl RECTI ONAL LI GHTI NG

"Hornet" and "Wasp" Series

Parking and directional signal lights are

mounted in a single assenbly located in the
front fender. Double contact bul bs are used

1. Vertical
2. Horizontal

Adj ust nent
Adj ust ment

FI GURE 52—ead Lanp Adj ust ment
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1. Resistor for Dash Instrunent Lighting
2. 30 Apere Grcuit Breaker

FI GQURE 54—ti ght Switch Renoved from Dash

| _
\ I-' .
1 ,; ! /‘
I -
?-
Fuse Hol der

30 Anpere Fuse
Stiff Wre to Rel ease Knob and Shaft
French Nut

prwNE

FI GQURE 55—ki ght Switch Assenbly
"Ranbl er" Series

FI QURE 56—Headl i ght D nmer Switch
"Hornet" and "Wasp" Series

the other for directional signal |ight.

Bul b #1154 (Trade Nunber)

D rectional Light H enent 21 cp 6-8 volts

Par ki ng Li ght E enent 3 cp 6-8volts

Tail, stop, and directional signal lights
are all contained in the rear fender 1|ight
assenbl i es.

Doubl e contact bulbs are used in the tail
lanp assenbly. ne elenent is in the tail
light circuit while the other element is
alternately in the brake light or directional
light circuit depending on howthe directional
control switch is positioned. The lens are
retained with three screws.

Bulb Size #1154 (Trade Nunber)

Tail Light E enent 3 cp 6-8 volts

Sop and Drectional Hement 21 cp 6-8 volts

The right hand |ight assenbly upper com
partment houses the fuel tank filler cap.

The license lights are located in the rear
vertical bars.

Bulb Size #63 (Trade Nunber)

3 Candl e Power 6-8 volts

"Ranbl er" Series

The "Ranbl er" Series front parking and direc-
tional light assenblies are mounted in the
front section of the fender.

The parking | anp assenbly (Il ess directional
signal) contains a single contact bulb for
parking |ight operation.

Bul b #63 (Trade Nunber) 3 cp 6-8 volts

Were directional |light assenblies are
installed, they contain double contact bul bs
and two wire leads. One bulb element is then
directional signal and the other is parking
light.

Bul b #1154 (Trade Nunber)

D rectional Light E enent 21 cp 6-8 volts

Par ki ng Li ght E enent 3 cp 6-8 volts
To change a parking light bulb, the snap ring
hol ding the I ens in place nust be renoved.

Tail, stop, and directional signal lights
are housed in rear fender ends. The lanp
assenbl y contai ns an upper and | ower section.
The division is part of the |ens.

To change a tail, stop, or directional
light bulb, the lens nmust be renoved. It is
hel d with one center retaining screw.

Bul b #1154 (Trade Nunber)

Stop Li ght H enent

Tai | Light H enent

21 cp 6-8 volts
3 cp 6-8 volts

Li cense Light Assenbly

The license light is nounted in the rear
license plate nmounting bracket which is
mounted with two metal screws from the rear
of the license plate cross bar. To change the
bul b, the license nmounting bracket nust be
renoved fromthe |license plate cross bar and
the socket and | ens assenbly renoved fromthe
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| i censenounti ng bracket.
Bul b #T- 63 ( Trade Nunber)

HORNS AND RELAYS

The horn circuit includes a matched pair of
horns, the horn relay, the battery, the horn
button, and the car frame. Wth the relay in
the circuit, the buttonis required to carry
only the relay control current. Therefore
the spark formed when the button contacts
open is much less than it would be if al
current flowed through the button.

The "Hornet" and "Wasp" Series horns are
nounted on the right and left wheel house
panel extensions behind the radiator grille.

The "Ranbl er" Series straight twin horns
and relay assenbly are nounted on the right
front wheel house panel underneath the hood.
The horn button contact plates are actuated
by the horn ring or button contained in the
steering wheel. The horn button wire has a
bayonet connection at the lower end of the
st eering post under the hood.

Each horn consi sts of a di aphragmvi br at ed
rapidly by an electronagnet. Wen the
el ectromagnet is energized, it pulls on an
armature attached to the diaphragm The
slight noverment of the armature flexes the
di aphragm and al so opens a set of contacts.
Wth the contacts open, the el ectronagnet is
no longer energized and the diaphragm
returns to its original shape. This closes
the contacts and the cycle is repeated

The constant flexing and straightening of
t he di aphragm produces vi brati on and sound.

Aresistance unit is connected across the
contact points to reduce arcing and prol ong
contact life.

The horn relay consists of an el ectronag-
net and a set of contacts arranged so that
when the nmagnet is energized an armature is
attracted and the contacts close. A spring
keeps the contacts open when the unit is at
rest.

Horn Wring

I nspect the wiring between the horn, button,
relay, and battery for |oose connections,
chafed insulation, corroded terninals, and
for partial breaks—especially where the
leads enter a conduit or are clanped by a
termnal. This inspection should include the
battery ground strap and the groundi ng of the
horn through its mounting bracket.

If the horns do not operate when the horn
ring is depressed, check for breaks in the
horn button circuit by grounding the relay
"S' termnal. If the horns operate, the horns
and relay are not defective. Then the horn
button and |ead should be thoroughly in-
spect ed.

The usual cause of continuous operation
of the horns is a ground in the horn button
W ring. To check, disconnect the horn button
lead fromthe relay "S" terminal. If this

3cp6-8volts

stops the horn operation, inspect the button
lead for grounds especially where it enters
the steering colum. If the horns do not stop
when the "S' termnal lead is renoved

di sconnect the other leads fromthe relay and
i nspect the rel ay.

Hor n Mai nt enance

The horns should be cleaned and inspected
periodically. If horns are rusted or corroded,
they should be renoved for overhaul or
repl acenent. If the horn mounting is cracked
or | oose, repairs shoul d be nmade

To test whether the horns are inoperative,
connect a junper lead fromthe battery to the
horn termnal. The horns should operate with
this lead in place. If they do not, ground the
horn frane to the chassis to check the horn
ground connection. If the horns now operate
the ground connection is at fault and the horn
shoul d be renoved and the nounting surfaces
cl eaned.

Hornet" and "Wasp" Series

If the horns are inoperative, or do not have
a steady clear tone, they should be renoved,
cl eaned, and di sassenbl ed. To renove the horn
dome, place a screw driver between the dome
head and the projection and | oosen

Inspect the diaphragm for cracks and
distortion and inspect the wndings and
connections for breaks, faulty insulation,
and grounds.

Horn Rel ay Mai nt enance

To check the relay operation, ground the rel ay
horn button termnal. If the relay does not
close with the termnal grounded, check the
wiring and horns as described previously and
renove the relay for a conplete test.

"Hornet" and "Wasp" Series

The relay coil resistance is 4.5 ohns taken
through the coil fromthe "S'" and "B' term-
nal s.

The nornal anperage draw for the | ow pitch
horn is 13-17 anperes @5-7 volts. The norma
anperage draw for the high pitch hornis 12-16
anperes @5-7 volts.

"Ranbl er" Series

Cean relay points with contact file. Bend
brass strip on top of armature to readjust
points to .03125" plus or mnus .010"

SPEEDOMETERS

Ki ng- Seel ey type speedoneters are used. They
are the magnetic type.

For servicing of the speedoneter head
within warranty, it is reconmended that the
head be replaced with a unit from stock. For
mai nt enance service after the warranty peri-
od, the speedoneter head shoul d be
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renmoved and taken to an authorized service
station.

Lubrication of the needl e shaft bearing
is provided by a wick located at the rear
of the speedoneter head.

The end play of the speedoneter needle
shaft bearing should be inspected. This
shoul d not exceed a maxi num of .005" on the
"Hornet" and "Wasp" Series. Maxi mumend pl ay
not to exceed .008" to .014" on the
"Ranbl er” Series.

Speedonet er Cabl e | nspection

Al ways inspect the speedoneter cable hous-
i ng, whenever working on the speedoneter,
for kinks or sharp bends in the housing.
Make sure that the cable is of the correct
length for the series required.

To insure the use of speedoneter cable
cores which will give quiet and sati sfac-
tory service, locate the cable core on a
flat surface in the form of an inverted
"U' and then cross the open ends. Hol d one
end in the left hand, the other in the
ri ght hand.

Twi st one end, applying light finger
pressure to the other end. If the core is
satisfactory, the turning action wll be
snoot h.

On a danmaged core, although not notice-
able by visual inspection, the turning
action will be jerky and, in a severe
case, the core will leap or junp.

The speedoneter <cable requires no
| ubrication but as a sound deadener, it
is beneficial to coat the cable with a
I'i ght coating of high nelting point grease.

BATTERY SPECIFICATIONS

Series "Hor net" "\Wsp"
and "Ranbl er"
Vake Auto-Lite Auto-Lite
Model Cr-1-15 1M 100
Anpere Hours: 20 Hour Rating 105 100
Anperes: 20 Mnute Rating 133
No. of P ates 15 15
GENERATOR SPECIFICATIONS
Series "Hornet" V-8 "Hornet" 6 " Ranbl er"
and "Vasp"
Vake Auto-Lite Auto-Lite Auto-Lite
Model
Wth Air Conditioning BN 4801- F GGN 4802- B 1102815
Wthout Air Conditioning QBN 4801- F GON 4802- B 1100021
Type Shunt Shunt Shunt
Rot ati on RH Drive End RH Drive End RH Drive End
Brush Spring Tension 35-53 Qrs. 35-53 Qrs. 28 Qrs.
Field Qurrent @ 1.87 to 2.00 Anperes
6 Volts 80°F. (Model 1102815)
1.85 to 2. 03 Anperes
(Mbdel 11000211
@5 Volts 1.6 to 1.7 1.6 to 1.7
Anper es Anper es
Max. Control |l ed 45 Anperes 45 Anperes 45 Anperes
Chargi ng Rate (Model 1102815)
38 Anperes

(Controlled by Qurrent Setting)

(Model 1100021)
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ELECTRICAL VOLTAGE AND CURRENT REGULATOR SPECIFICATIONS

"Hor net " " Ranbl er"
and "Wasp"
Make Auto-Lite Del co- Reny Lel co- Reny
Model VBE- 6101- A 1118841 1118828
(Wthout AC) (Wth AC)
Qut-Qut Rel ay 6.3-6.8 5.9-6.7 5.9-6.7
Vol tage at d osi ng Adjust to 6.4 Adjust to 6.4
Ar Gp .031"-. 034" . 020" . 020"
Vol tage Regul ator Volts 7.35 6.9-7.4 6.9-7.4
Adjust to 7.2 Adjust to 7.2
Ar Gp . 048" -. 052" . 075" . 075"
Qurrent Regul at or 43- 47 34- 39 42- 47
Arper es Adjust to 38 Adjust to 45
Ar Gap . 048"-. 052" . 075" . 075"

STARTING MOTOR SPECIFICATIONS

"Hor net " " Ranbl er”
V-8 6 G/l inder

Make Auto-Lite Auto-Lite Auto-Lite Del co- Reny
Model MIL- 6132 MH 6109 MH 4167 1107119 (Sd. and QD)

(Sd. and QD) (Sd. and QD) 1107136 (Hydra-Mati c)

MH 6306 NZ- 4172

(Hydra-Mati c) (Hydra-Matic)
Brush Spring Tensi on 42-53 Crs. 42-53 Cs. 42-53 Crs. 24-28 (rs.
Lock Test Anperage Draw 410 335 280 550
\Volts 2.0 2.0 2.0 3.25
Torque in Foot Pounds 8.0 6.0 4.4 11
No Load Test Anperage Draw 65 65 70 70
\olts 5.0 5.5 5.5 5. 65

RP.M 4900 4900 4300 5500
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FUEL- CARBURETION
EXHAUST SYSTEM

FUEL SYSTEM
CARBURETCR Al R CLEANER

The air cleaners are required to protect the
fuel systemas well as the working parts of
the engi ne from abrasive clogging action of
dust, dirt, and sedinent nornally present
in the conbustion air supply.

The portion of the assenbly between the
filter and the carburetor is designed as a
resonance silencer to elimnate the noise
of vibration periods emtted through the
carburetor.

"Hornet" 6 and "WAsp" Series

The carburetor air cleaners are of the dry
repl aceabl e cartridge type.

Renove the cartridge and shake out the
accumul ated dirt every 1,000 mles. DO NOT
WASH 1In extrenely dusty conditions, it is
advi sabl e to service daily or nore often.
Install a new cartridge every 6 nonths or
10, 000 nil es whi chever occurs first.

"Hornet" V-8 and "Ranbler" Series

An oil bath type air cleaner is used on the
"Hornet" V-8 Series. Ar cleaners of either
the oil bath type or dry (wre mesh) type
are used on the "Ranbler" Seri es.

The air cleaners should be serviced in
accordance with the instructi on decal cona-
ni a attached; however, where no instruction

decal comania is present, it shoul d be serviced
at every engi ne crankcase oil change.

More frequent service will be required
where dusty conditions exist.

D sassenble the air cleaner and clean all
parts in kerosene or solvent; blow excess
fluid off with conpressed air.

Dp the gauze (wire nesh) as used in the

dry type in crankcase grade engine oil; allow
excess to drain.
Fill the oil bath type to the Ievel

i ndi cated using SAE 50 for noderate weat her
and SAE 20 for bel ow freezing.

FUEL TANKS

Twenty gal | on fuel tanks suspended at the rear
of the under body by a steel strap are used
on all Series.

FUEL PUW

The fuel punp rocker armis actuated by a cam
on the engine canshaft and provides a steady
supply of fuel at a fairly constant pressure
to the carburetor. When the carburetor float
needl e val ve cl oses, accunulation of fuel in
t he punp ext ends t he di aphragm conpressi ng t he
di aphragm spring. This action causes the
rocker armlinkage to becone i noperative until
the pressure on the diaphragm and spring is
reduced. The fuel punp discharge pressure is
thus controlled by the di aphragm spring.

FIGURE 1 - Sectional View Single Action Fuel Pump (Carter)
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FI GURE 2-Assenbl y Sequence

Single acting type punps are used only on
cars equipped with standard transm ssion.
Cars equipped with overdrive or autonatic
transnmissions use the double action
(conbi nation) fuel and vacuum punp. This
punp in addition to supplying fuel pressure
i ncorporates a vacuum booster punp which
hel ps boost intake nmanifold vacuumfor nore
stabl e wi ndshi el d w per operation.

FI GURE 3—Secti onal Vi ew Doubl e Action Fuel

Pump (A.C.)

Single Action Fuel Punp (Carter)

Both type punmps have an air
di scharge side to danpen pul sations
fuel flow This reduces flow variations and

i ncreases the punp out put.

FI GURE 4-Assenbly Sequence Doubl e

Acti on Fuel

Pump (A.C.)

done on
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FI QURE 5-Sectional Vi ew Doubl e Action Fuel Punp (Carter)

Fuel Punp Tests
Carter Type Fuel Punps

The foll owi ng tests apply to both the single
and doubl e action type Carter fuel punps.

On Engi ne

VOLUME TEST—ene quart of fuel in one mnute
maxi rumat 500 Engine R P. M

VACUUM  TEST—i ni mum  of 10" ner cury
(vacuun) at 500 Engine R P.M Fuel line from
the punp to carburetor nust be disconnected
so punp will operate at full capacity.

PRESSURE TEST-3-1/2 to 5 P.S |I. at 500
Engine RP.M on the "Hornet" 6 and V-8
Series conbination fuel and vacuum punps;
3-1/2 to 4-1/2 P.S. 1. at 500 Engine RP.M

on the single action fuel punps, all Series.
Test is made with a pressure gauge connected
to a "T' fitting at the carburetor. The
pressure gauge connecti ng hose must not exceed
six inches in |ength.

| MPORTANT: I naccurate pressure read-
ings will result if a "T" fitting is
not used or if a hose in excess of 6"
i s used.

Bench Test

Qanp punmp in vise with soft face jaws to
protect the punp fromvise.

Connect a nercury manoneter or
vacuum gauge to intake side of punp.
Actuate punp lever full stroke at approxi-
nmately 60 strokes per m nute. The punp shoul d
pull at least 10" vacuum

sui tabl e
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FI QURE 6-Assenbl y Sequence Doubl e Action Fuel Punp (Carter)

Vacuum Punp Test (Doubl e Action Fuel Punp)

Wth engine idling, turn on the vacuum
wi ndshi el d wiper to nake certain the w per
nmotor is in operating condition.

D sconnect the vacuum punp line at the
mani fold and plug the manifold fitting. Wth
t he engi ne runni ng, w ndshi el d w pers shoul d
operate; if they slow down a trifle, but do
not stop, the punp is satisfactory.

A C Type Fuel Punps

The following tests apply to the A C. doubl e
action fuel punp.

O Engi ne

PRESSURE TEST—di sconnect the fuel line to
the carburetor and install a tee fitting;
connect a fuel punp gauge to one port and
plug the renaining opening. Cperate the
engine at 1800 RP.M on the existing fuel
in the carburetor. The pressure should be 4
to 5 P.S|I. Stop the engine and observe the
pressure. If it falls off perceptibly,
| eaki ng val ves are indicated.

VOLUME TEST—di sconnect the pressure gauge
and connect the fuel linetothe tee fitting
and a rubber hose to the renai ning opening
of the tee fitting.

(perate the engine at nornal idle speed.
The fuel punp should fill a one pint neasure
hel d at carburetor

float bow height in one mnute maxi num
Assenbly on the Engi ne
Carter and A C Fuel Punp

The fuel punp camlever is installed under the
cam of the engi ne canshaft.

CARBURETCRS

Specifications for Carter dimatic Control
carburetors are |isted on Page 13. Adj ustment
procedures foll ow

Fl oat Adj ust ment

The bow cover gasket must be reroved. |nvert
the bowl cover assenbly so that the float is
resting on the seated needle by its own
wei ght. The height of the float is measured
between the bow cover and the top of the
float when held horizontal at eye height
(Figs. 7 and 8).

Mbdel s WED- 2231- S and WED- 2252- S

Adjust the float level by bending the float
arm Avoid straining the float. Do not grasp
the float shell while bending the arm

Model s WAL-2013-S, WAL- 2009- SA, WAL-2113-S,
and YF-2014-S

The float level is adjusted by bending the lip
of the float, not the float arm
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FI QURE 7—Measuring Fl oat Level
(WD 2231- 9)

FI GURE 8—Measuring Fl oat Level
(WAL- 2013-9)

Accel erator Punp Adj ust ment
Model s WED-2231- S and WED- 2252- S

pen the choke valve and back out throttle
| ever set screw until the throttle valves
are seated in the bores of the carburetor.
Hold a straight edge across top of dust
cover gasket surface at punp arm The flat
boss on top of punp arm shoul d be parall el
to strai ght edge. Adjust by bending throttle
connector at the upper angle. Use Bending
Tool T-109-213 (Fig. 9).

Model s WAL-2013-S, WA1-2009-SA, and WAl-
2113-S

The throttle valve nust be seated and the
connector link in the lower hole (rmedium
stroke) ; the punp plunger should travel

16/ 64" fromthe cl osed to wide open throttle
position. Measure the travel using universal
punp travel gauge T-109-117-S (Fig. 10).

FI QURE 9-Adj usting Accel erat or Punp
(WED Type)

B
il
)

FI GURE 10—Punp Stroke Adj ust rent
(WAL Type)
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Pl ace the base of the gauge on the ridged
portion of the bow cover so that the
indicator rests on the top of the connector
link at the punp shaft. Hold the gauge
vertical. The difference between t he nunbers
shown by index mark on gauge at w de "open"
and "closed" throttle position should be
"16" (16/64"). Adjust by bending throttle
connector link at |ower angle.

Met eri ng Rod Adj ust ment

| MPCRTANT:  The netering rods nust be
adjusted after the punp adjustnent or
each tinme the carburetor is reassenbl ed.

Model s WaD- 2231- S and WED- 2252- S

The netering rods nust be adjusted after the
punp adj ustnent. Metering rod gauges are not
necessary for this adjustnent. Throttle
val ves nust be seated in the bores of the
carburetor. Loosen netering rod arm set
screw and press down on the vacuneter |ink
until the netering rods bottom in the
netering rod jet wells. Holding the netering
rods in this position, revolve the netering
rod armuntil the lip contacts the vacuneter
link and retighten the netering rod arm set
screwin this position (Fig. 11).

FI GQURE 11-Adj usting Metering Rods
(WD 2231- 9)

Model s WAL-2013-S, WAL- 2009- SA,
and WA1-2113-S

Renove the metering rod and i nsert gauge (Tool
T-109-102 for WA1-2013-S and WA1-2113-S, and
T109-241 for WAL-2009-SA) in place of the
metering rod, seating the tapered end of gauge
inthe netering rod jet. Hold gauge vertical
toinsure seating. Wth throttle valve tightly
closed, press down on piston link directly
over piston until it contacts the punp arm
There should be less than .005" clearance
between netering rod pin and the shoulder in
notch of gauge. Gauge nust not drag on pin.
Adjust by bending lip on piston link; use
T-109- 105 bendi ng tool .

Reinstall nmetering rod, disc, pin, and
spring (Fig. 12).

FI GQURE 12-Metering Rod Adj ust nent
(WAL Type)

Model YF-2014-S

A ose throttle until valve is seated in the
bore. Press down on upper end of diaphragm
shaft until diaphragm bottons in vacuum
chanber. Metering rod should contact bottom
of metering rod well and netering rod arm
shoul d contact lifter |ink between springs and
at supporting lug. Adjust by bending lip up
or down (Fig. 13).



FI QURE 13-Adj usting Metering Rod
(YF-2014-9)
Anti - Percol at or Adj ust nent
and WA1-

Model s WA1-2013-S, WAL- 2009- SA,
2113-S

"Orack" the throttle valve placing a wire
gauge (.016" WA1-2013-S and WA1-2113-S, and
. 030" WA1-2009-SA) between the throttle
val ve and bore of carburetor (side opposite
idle port). Bend the anti- percol ator rocker
arm to provide .010" clearance between
rocker armlip and punp arm

i

FI QJRE 14-Anti - Percol ator Val ve
(WAL Type)

Fast Idl e Adjustnent
Model s WD 2231- S, WED- 2252- S, and YF-2014-S

Renove the thernostatic coil housing gasket
and baffle plate. "Crack" the throttle val ve
and hold the choke valve closed to rotate
the first idle cam to the fast idle
position. dose the throttle. Masure the
cl earance between the throttle valve and
bore of the carburetor (side opposite idle

FUEL - CARBURETION - EXHAUST SYSTEM

port). Adjust by bending connector link at the
| oner angl e. Use Bending Tool T-109-213 (Fig.
15).

FI QURE 15-Adj usting Fast Idle
(WD 2231- 9)

Model s WAL-2013-S, WAL- 2009- SA,
and WA1-2113-S

Wth the fast idle camheld in a nornmal idle
position, tighten throttle |ever adjusting
screw until it just seats against the cam
Hold throttle lever closed and pull the cam
back until first (low) step is against (not
on) set screw. There should be 5/8" clearance
bet ween i nside wall of air horn and | ower edge
of choke val ve.

Adj ust by bending fast idle link at off set
portion, using T-109-41 (Fig. 16).

Unl oader Adj ust nent
Model s WED-2231- S, WED- 2252- S, and YF-2014-S

Unl oader adjustrment nust be nade after the
fast idle adjustnment.
Hold the throttle valve wide open and cl ose
the choke valve as far as possible without
forcing. Measure the clearance between the
| oner edge of the choke valve and the inner
wall of the carburetor air horn. On Model
WD 2231- S, neasure between the upper edge of
the choke valve and the inner wall of the air
hor n.

Adj ust by bendi ng the choke shaft unl oader
arm(Fig. 17).

Model s WAL-2013-S, WA1- 2009- SA,
and WAL-2113-S

There shoul d be 3/16" cl earance (Gauge T-109-
84) between the | ower edge of the choke val ve
and inner wall of the air horn with the
throttle val ve wi de open. Adjust by bending
camon throttle |ever.
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FI GURE 16—Fast |dl e Adjustment
(WAL Car buretor Shown)

FI GURE 17—l oader Adj ust nent
(WED- 2231- 9)

1. Bend Cam

FI GQURE 18-l oader Adj ust nent
(WAL Type)

SYNCHRONI ZATI ON ADJUSTMENT
"Hornet" 6 and "Wasp" Series

Renove the clevis pins fromthe throttle shaft
to carburetor rod devises.

Connect a vacuum gauge and tachoreter.

Hold the fast idle camin the normal idle
position and adjust the idle speed screws
until the throttle valves are just seated in
cl osed position.

"Orack" the rear carburetor throttle valve
and adjust the idle mxture screws (1-1/4 to
2-1/4 turns out "Hornet" 6 and 1/2 to 1-1/2
turns out "Wasp" Series).

Start the engine and allow to warmup to
normal operating tenperature.

Hold the front carburetor throttle valve
closed and adjust the rear carburetor idle
speed 25 to 40 RP.M less than specified.
Adj ust the rear carburetor mxture for best
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operati on.

Adjust the front carburetor idle speed to a

point where an increase of 10 to 15 RP.M is
noted. Adjust the idle nmixtures.
Readjust the rear carburetor until the speci-
fied RP.M is obtained and then adjust the
front carburetor until a slight increase in
RP.M is noted.

Readj ust the idle mixture to obtain the- best
mxture and nani fol d vacuum

Adjust the throttle shaft to carburetor rod
clevis retaining the throttle valves in the
idle position and the accelerator linkage in
the released position. Reinstall the clevis
pi ns.

| NTAKE MAN FOLDS
"Hornet"™ 6 and "Wasp" Series

The intake nmanifold, an iron alloy casting, is
| ocated on the right side of the engine.

h the "Hornet" 6 single dual throat carbu-
retor installation, the right barrel of the
carburetor supplies fuel-air mxture to Nunbers
1, 2, and 3 cylinder; the left barrel supplies
Nunbers 4, 5, and 6 cylinder.

An internal nanifold conpensator port is
incorporated in the twn carburetor manifolds
for "Hornet" 6 and "Vésp" Seri es.

Exhaust heat for fuel-air mxture vaporiza-
tion is supplied fromthe exhaust nanifold. It
is directed through the heat riser passage in
the intake nanifold and discharged into the
exhaust nani fol d.

Athernostatically controlled butterfly type
heat valve at the exhaust nmanifold outlet
control s the amount of exhaust heat directed to
the heat riser.

Renoval

The manifolds on the "Hornet™ 6, and "VWasp"
Series with twin carburetors nay be removed by
renoving the 5/8" nut fromthe top of the front
nmot or supports and |oosening the rear notor
supports. Move the engi ne upward and to the left
with the use of a Porto- Power or suitable jack.
This wll provide sufficient clearance to
renove the nmani fol ds fromthe studs.

"Hornet" V-8 Series

The intake manifold, an iron alloy casting, is
| ocat ed between the two banks of cylinders. The
left barrel of the carburetor supplies fuel-air
m xture through uni form passages to Nunbers 1,
7, 4, and 6 cylinder intake ports. The right
barrel supplies 3, 5 2, and 8.

Exhaust heat for fuel-air mxture vaporiza-
tion is supplied from the left bank exhaust
manifold. It is directed through a heat
cross-over passage in the intake manifold,
through the heat riser passages surroundi ng the
carburetor risers in the manifold, and then
di scharged i nto the ri ght bank exhaust ranifol d.

A thernostatically controlled butterfly type
heat valve at the outlet of the left bank
exhaust nani fold control s the amount of exhaust
heat directed to the heat riser.

"Ranbl er" Series

The intake nanifold, is cast as an integral
part of the engine. A "hot spot" is not
required for this type of manifold as engine
heat automatically heats the intake nanifold
for conplete fuel mxture vaporization.

BEXHAUST VAN FOLDS
"Hornet" 6 and "WAsp" Series

The exhaust nanifold, an iron alloy casting,
is located on the right side of the engine.

The "Hornet" 6 Series exhaust pipe is
attached to the center of the exhaust nanifold
and extends to the rear to the nmuffler.

The "Wasp" Series exhaust pipe is attached
to the front of the exhaust nanifold and
extends to the rear to the muffler.

Renoval

The renoval procedure is the sane as outlined
for the intake nanifold. However, when sepa-
rating the exhaust nmanifold from the intake
mani fold for servicing operations, use care
when renoving the stud nuts and cap screws.
This is due to the extrenme heat to which these
parts are subjected.

Heat Val ve

The heat valve shaft nust be cut with a hack
saw to pernit renoval. The counter weight nay
be renmoved by driving out the retaining pin.

The replacerment butterfly nust be centrally
located in the open position with the spring
renmoved prior to welding to the shaft.

"Hornet" V-8 Series

A cast iron all oy exhaust nmanifold is attached
on the outboard side of each bank. The left
bank i s connected to the exhaust pipe by a "U'
pi pe extending around the lower front of the
engi ne.

The exhaust pi pe, which extends to the rear
tothe muffler, is connected to the right bank
exhaust nanifold and to the "U' pipe fromthe
| eft bank nanifol d.

"Ranbl er" Series

The exhaust pipe is clanped to the right side
of the engine covering the exhaust ports and
then extends down toward the rear to the
muf fl er.

NOTE: Prior to renoving the exhaust pipe nark
the pipe adjacent to the exhaust pipe clanps
with a scribe. This will assure correct port
alignnent at the time of reassenbly. Do not
over tighten exhaust clanp stud nuts because
of heat expansi on of the pi pe during operati on.
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MUFFLERS

The "Hornet" V-8, 6, and "Wasp" Series are equipped
with straight-through type mufflers and tail pipe

resonators

The "Ranbler" Series use a reverse flow oval

type muffler

1955 CARBURETOR TOOLS

Kent - Moor e
Nunber Carter Number Descri ption
J-818-3 T-109- 28 3/ 16" Fl oat and Unl oader Gauge
J-1388 T-109- 29 . 030" - .020" Wre Gauge
J-818-6 T-109-31 1/ 4" Fl oat and Unl oader Gauge
J-1137 T-109-41 Bendi ng Tool
KMO- 657 T-109- 44 . 015" - .018" Wre Gauge
J-816-5 T-109-51 Screw Driver Handl e
KMO- 728 T-109-51 Gip Handl e for Sockets
KMO- 729 T-109- 53 Cross Bar for T-109-51
J. 816-2 T-109-58 1/ 4" Screw Driver Bit
J-816-1 T-109-59 3/ 16" Screw Driver Bit
J-816-4 T-109-61 7/ 16" Screw Driver Bit
T-109-76 1/4" x 5/16" . Wench
J-818-15 T-109-81 7/ 16" Fl oat and Unl oader Gauge
J-818-1 T-109- 83 1/ 2" Float and Unl oader Gauge
J-5651 T-109- 84 9/ 16" Fl oat and Unl oader Gauge
J-818-10 T-109- 85 5/8" Float and Unl oader Gauge
J-1265 T-109-102 Met eri ng Rod Gauge
J- 1389 T-109-105 Bendi ng , Tool
J- 4465 T-109- 106 7/ 32" Fl oat and Unl oader Gauge
J- 1475 T-109-1175 Uni versal Punp Travel Gauge
J-5510 T-109-126 8/ 32" Float and Unl oader Gauge
J- 5660 T-109-193 . 040" .054" Wre Gauge
J- 5496 T-109-213 Bendi ng Tool
J-5652 T-109- 241 Met eri ng Rod Gauge
TECHNICAL SERVICELETTER REFERENCE
Date Letter No. Subject Changes of informatin on Page. No.
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TECHNICAL SERVICE LETTER REFERENCE

Date

Letter No.

Subject

Changes of informatin on Page. No.




Model Nunbers

Car Mbdel s

D mensi ons
Fl ange Si ze
Prinmary Venturi
Secondary Venturi
Mai n Vent uri

Fl oat Level
Fl oat Adj ust ment

Vent s

Gasol i ne | ntake

Low Speed Jet Tube
Jet Size

By- Pass
Air Bleed
Econom zer

I dl e Port
Upper Port)
Lengt h
W dt h

Idle Port Qpening
(Top of Port Above
Edge of Tightly
d osed Val ve)

Lower Port (For
I dl e Adj usting
Screw)

Set |dle Adjust-
nment Screw (Screw
Qut for R cher
M xt ure)

I dl e Speed M ni num
R P. M —Wen
Equi pped with Air
Condi ti oni ng, Adj ust
with Air Condition-
ing Uhit Turned On)

Utramatic
Hydra-Matic (In "N')
St andar d

Qverdrive

FUEL - CARBURETION - EXHAUST SYSTEM

CARBURETCR SPEQ FI CATI ONS

WED- 2252- S

"Hor net"
Chanpi onship 6

1-1/4" (Dual 4 Bolt)

1-1/32" 1.D
21/32" 1.D.
1-3/16" 1.D

1/ 4"

See Adjustments

I nsi de Bal anced
Vent to Carburetor
A r Horn, Qutside
None

Solid Needl e Size
No. 42 Drill in
Needl e Seat

No. 67 Drill

In Cover No. 53
Drill
In Cover No. 53
Drill
In Cover .0453"

Sl ot
. 167"
. 030"

.112"—-. 118"

No. 46 Drill

1-3/4-2-3/4
Turns Qpen

490- 510
540- 560
575

WED- 2231- S

"Hornet" V-8

1-1/4" (Dual 4 Bolt)

11/32" 1.D

21/ 32" 1.D

1-3/6" I.D
1/ 4"

See Adjustnents

I nsi de Bal anced
Vent to Carburetor
A r Horn

Solid Needl e Size
No. 42 Drill in
Needl e Seat

No. 69 Drill

In Cover No. 56
Drill
In Cover No. 53
Drill
In Cover No. 55
Drill

Sl ot
. 160"
. 030"

. 109" —-. 115"

. 065" —. 069"

1/2-1-1/2
Turns Qpen

425

13

WAL- 2113-S
"Hornet" 6
Twi n- H Power

1-1/2" S AE
11/32" 1.D.
11/16 1.D.
1-3/8" I.D

1/ 2"
See Adj ustnents

Qut si de—No. 10
I nsi de None

Square Verti cal
Push Pul|l Needl e
Size No. 46 Drill
in Needl e Seat

No. 66 Drill

No. 52 Drill

No. 52 Drill

. 0545" —0555"

Sl ot

. 190"
. 040"

. 178" —182"

No. 46 Drill

1-1/4-2-1/4
Turns Qpen

490- 510
540- 560
575



Model Nunbers

Car Mbdel s

D nensi ons
Fl ange Si ze
Primary Venturi
Secondary Venturi
Mai n Venturi

Fl oat Level
Fl oat Adj ust nent

Vent s

Gasol i ne | nt ake

Low Speed Jet Tube
Jet Size

By- Pass
A r Bl eed
Econom zer

I dl e Port
Upper Port)
Lengt h
W dt h

Idle Port Qpening
(Top of Port Above
Edge of Tightly
d osed Val ve)

Lower Port (For
Idl e Adjusting
Screw)

Set Idl e Adjust-
ment Screw (Screw
Qut for R cher
M xt ure)

Idl e Speed M ni num
R P. M —Wen
Equi pped with Air

Condi ti oni ng, Adj ust
with Air Condition-
ing Unit Turned On)

Utramatic

Hydra-Matic (In "N')

St andar d
Qverdrive

FUEL - CARBURETION - EXHAUST SYSTEM

CARBURETCR SPEQ FI CATI ONS ( Cont’ d)

WA1- 2009- SA
"\sp”
H - Tor que 6

1-1/4" S AE
11/32" |1.D.
11/ 16" 1.D
1-3/8" I.D

7/ 6"

See Adjustments
Qut si de—No. 10
I nsi de None

Size No. 46 Drill

in Needl e Seat

No. 65 Drill

No. 53 Drill

No. 53 Drill

. 0545" —(0555"
Sl ot

. 165"
. 030"

. 120" —124"

No. 46 Drill

1/2_11/2
Turns Qpen

490-510
540- 560
575

WA1-2013-S
"\sp”
Tw n- H Power

1-1/4" S AE

1-1/32" 1.D

11/16" |I.D

1-5/16" 1.D
1/ 4"

See Adjustnents

Qut si de—No. 10
I nsi de None

Spring Loaded
Needl e Size No.
42 Drill in Needle
Seat
No. 68 Drill
No. 53 Drill
No. 53 Drill
. 0545" —0555"
Sl ot

. 150"
. 030"

. 103" —107"

No. 46 Drill

3/4-1-3/4
Turns Qpen

490-510
540- 560
575

13-a

YF-2014- S

"Ranbl er"

1-1/4" S AE
1-1/32" 1.D
1-1/16" 1.D
1-1/4" 1.D

1/ 27

See Adjustnents

I nsi de Bal anced
Vent to Carburetor
Ar Horn, Qutside
None

Sguare Spring Loaded
Needl e S ze No. 46
Drill in Needl e Seat

No. 70 Drill
In Air Horn No. 55
Orill
In Body No. 52 Drill
In Body No. 53 Drill
Sl ot

. 200"
. 030"

. 142" —146"

. 0615" —0655"

1/2-1-1/2
Turns Qpen

475
500- 550
500- 550
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CARBURETCR SPEQ FI CATI ONS (Cont " d)

Model Nunber s
Mai n Nozzl e

Ant i - Percol at or

Met eri ng Rod

Econony Step

Mddl e Step Tapers to—
Power Step

Metering Rod Jet
Metering Rod Settings

Accel erating Punp

Accel erat or Punp
Adj ust ment

Choke

Coil Setting
Heat Suction Hol e

Fast Idle Adjustment (See
Adj ust rent s)

Unl oader Adj ust nent

Vacuum Spar k Port

Si ze

Location of Port
Above Top Edge
of Valve in
( osed Position

WD 2252- S

Instal | ed
Per manent | y—
Do Not Renove

Vel Jet No.
71 Dill

Vacunet er Type
. 063"
. 060"
. 052"
. 086"
See Adj ustnents

M unger Type

Mechani cal |y

Qper at ed. O s-
charge Jet (Tw n)
Sze No. 70 Dxill.
Punp Jet Air Bl eed
Passage to Qutside
1/8" Drill. Intake
Bal | Check in P unger
Shaft. D scharge

(Needl e Seat) S ze No.

50 Drill.

See Adjustnents

Carter dinatic
Gontrol

| ndex
In Piston Housi ng
No. 42 Oill
. 030"
7/ 32"
Hori zontal 9 ot

. 045"x. 110"

Top of Port
. 028"

WD 2231- S

Instal | ed
Per manent | y—Do Not
Renove

Vel | Jet No.
70 Drill

Vacunet er Type
. 0665"

. 043"
. 089"
See Adj ustnents

M unger Type

Mechani cal |y
Qperated. D s-
charge Jet (Tw n)
Sze No. 72 Dxill.
Punp Jet Air Bl eed
Passage to Qutside
1/8" Drill. Intake
Bal I Check in P unger
Shaft. D schar ge
(Needl e Seat) S ze
No. 50 Drill

See Adj ustnents

Carter dinatic
Gont rol

1 Point Rch

In Piston Housi ng
No. 42 Drill

. 030"

3/ 16"

Horizontal 9 ot

. 040" x. 130"

Bottomof Port
. 038" —. 044"

WAL- 2113-S

Sip Nozzle Hush
Type D scharge Jet
S ze . 110" Inner
Nozzl e (Seats in
Sip Nozzle) I.D
No. 31 Drill

Saxaphone Key
Type

Vacunet er Type
. 075"

. 068"

. 059"

.1015"

See Adj ustnents

M unger Type
Adj ust abl e S roke.
D scharge Jet S ze

No. 74 Drill. I n-
take Ball Check Seat
Sze No. 60 Dxill.

D scharge Bal |l Check
Seat Sze No. 32 Dxill.
Relief Passage (to
Qutside) Sze No. 42
Drill.

See Adjustnents

Carter dinatic

Gontrol

1 Point Lean
In Body No. 40
Drill

5/ 8"

9/ 16"

Round Type

. 054" —, 057"
Top of Port

. 049"
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Model Nunbers
Mai n Nozzl e

Ant i - Percol at or

Met eri ng Rod

Econony Step

Mddl e Step Tapers to—
Power Step

Metering Rod Jet

Meteri ng Rod Settings

Accel erating Punp

Accel erator Punp
Adj ust ment

Choke

Coil Setting

Heat Suction Hole

Fast |dl e Adjustnent
See Adj ustnents)

Unl oader Adj ust nent

Vacuum Spar k Port

Si ze

Location of Port
Above Top Edge
of Valve in
d osed Position

FUEL - CARBURETION - EXHAUST SYSTEM

CARBURETCR SPEQ FI CATI ONS (Cont ' d)

WAL- 2009- SA

Slip Nozzl e H ush Type
Di scharge Jet Size

. 110" Inner Nozzle
(Seats in Sip Nozzle)
[.D. No. 31 Drill

Saxaphone Key
Type

Vacunet er Type
. 074"
. 063"
. 040"
.1015"

See Adjustnents

Pl unger Type

Adj ust abl e Stroke.

Di scharge Jet Size

No. 68 Drill. I n-
take Bal | Check Seat
Size No. 40 Drill.

Di scharge Ball Check
Seat Sze No. 32 Dxill.
Relief (to Qutside) No.
42 Drill.

See Adjustnents

Carter dimatic
Cont r ol
| ndex
In Body No. 40
Drill
5/ 8"
9/ 16"
Round Type
. 051" -, 054"

Bott om of Port
.005"-. 015"

WA1- 2013-S

Slip Nozzle Fl ush Type
D scharge Jet Size

. 110" Inner Nozzle
(Seats in Sip Nozzle)
I.D. No. 31 Dxill

Saxaphone Key
Type

Vacunet er Type
. 073"
. 067"
. 053"
. 096"
See Adjustnents

Pl unger Type

Adj ust abl e Stroke.

D scharge Jet Size
No. 68 Drill. In-
take Ball Check Seat
Size No. 40 Drill.

D scharge Ball Check
Seat Sze No. 32 Dxill.
Relief (to Qutside)
No. 42 Drill

See Adjustnents

Carter dimatic
Contr ol
1 Point Lean
In Body No. 40
Drill
1/ 2"
9/ 16"
Round Type
. 039" -, 041"

Top of Port
. 010" -. 020"

YF-2014-S

Instal |l ed
Per manent | y—
Do Not Renove

Air Bl eed No.
70 Drill

D aphragm Type
. 078"

. 10236"
See Adjustnents

D aphragm Type
Vacuum and Mechani -
cally Qperat ed.

D scharge Through
Nozzl e. D scharge
Restriction (in Hous-
ing) Size No. 65
Drill.

I ntake Ball Check
Seat (in D aphragm
Housi ng) Size No. 40
Drill.

D scharge Ball Check
Seat ( in D aphragm
Housing) Size No. 32
Drill. Vacuum
Restriction (in

Fl ange) Size No. 55
Drill. Vacuum Passage
(D aphr agm Bl eed)
Size No. 65 Drill.

See Adj ustnents

Carter dimatic
Cont r ol
| Point Lean
In Body No. 46
Drill
. 054"
9/ 32"
Round Type
. 040"

Bott om of Port
.021"-. 029"
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CLUTCH SECTION

The is asingle plate, dry disc type. A steel
covet bolted to the flywheel contains the drive
plate, the pressure plate, levers, and springs
(Fg 1).

FH GQURE 1-6onponent Parts of dutch

The clutch drive plate is spring cushioned wth
a facing riveted to both sides. The coil springs
around the hub absorb the power shocks and
cushi on the driving nechani sm

The clutch throwout bearing is of the ball
type, packed at tine of nanufacture, and
requires no further lubrication.

No adjustnent for wear is provided in the
clutch itself. Anindividual adjustnent is built
into the clutch cover to adjust the height of
the rel ease | evers. This adjusting nut is | ocked
i n position and shoul d never be disturbed unl ess
the clutch assenbly has been di sassenbl ed for
the repl acenent of worn parts.

Wien the clutch pedal is depressed, the
rel ease bearing i s noved toward the flywheel and
contacts the inner ends of the rel ease |evers.
Each lever is pivoted on a floating pin which
remains stationary in the |l ever and rolls across
a short flat portion of the enlarged hole in the
eyebolt. The outer ends of the eyebolts extend
through hol es in the stanped cover and are fitted
with adjusting nuts to secure the levers in the
correct position. The outer ends of the rel ease
| evers engage the pressure plate lugs by neans
of fulcruns, which provide knife-edge contact
bet ween the outer ends of the | evers and the | ugs

(Fg 2.

REMOVING THECLUTCH ASEEMBLY

Aways nark the cover, pressure plate and
flywheel on original production assenblies
bef ore renovi ng, sothat whenthey are reassenbl ed

1. Engaged Position
2. Rel eased Position

FI QURE 2—d utch Lever

they will be in their same rel ative positions

(Fg. 1).
CAUTI ON When renoving the clutch cover
fromthe flywheel, |oosen each cap screw

a few turns until the spring tension on
the cover has been rel eased. The clutch
cover is a steel stanping which could be
sprung by incorrect renoval, resulting in
clutch chatter when reused.

CRANKSHAFT PI LOT BUSH NG

Wien a assenbly is renoved fromthe flywheel,
al ways inspect the crankshaft pilot bushing
for scoring or |oose condition. The bushing
may be renoved by using a tap. After the tap
has bottored in the bore, the bushing will be
forced out. To provide initial lubrication for
this bushing, coat lightly with a short fiber,
medi um wheel bearing grease.

CLUTCH DI SASSEMBLY

The clutch cover and pressure plate are under
spring tension at all tinmes. Therefore, care
must be exercised when a cover assenbly is
di sassenbl ed. Place the cover assenbly in an
arbor press with a hard wood bl ock under the
pressure plate. Have the block of such a
length that the cover can nove down and not
interfere with the bl ocks. Place a wood bl ock
across the top of the cover so that it rests
on the spring bosses and does not interfere
with the eyebolt adjust. ing nuts (Fig. 3).
Conpress the clutch cover in the press
until the clutch release levers are free.
Renove the adjusting nuts (Fig. 3). Release
the press slowy to prevent the springs from
flying out.
CAUTION  Wien relieving the spring
pressure, be sure the cover does not
stick on the pressure plate bosses.



CLUTCH

FI QURE 3—Conpress Springs to Renove Nuts

A utch Pressure Springs

A thorough inspection of the clutch springs
shoul d al ways be nade. They shoul d be tested
for spring tension when the spring is
conpressed to a given length. (See dutch
Pressure Spring Specifications for the
correct spring heights.)

1. Eyebol t
Pressure Spring Specifications 2. Fulcrum
No. of Conpr essed 3. Lever
Series Spri ngs Lengt h FIGURE 4-Removee Levers
“Hornet Seri es” 6 230# -+ 6 at 1-11/ 16" 3
3 135# + 5 at 1-11/ 16"
“Vdsp” Series 3 195# + 6 at 1-1/2"
3 230# £+ 7 at 1-1/2"
“Ranbl er” Series 3 195# + 5 at 1-7/1 6"
3 190# + 5 at 1-7/16"

A utch Adjusting Levers

A thorough inspection should be given the
| evers, the eyebolt pin, and the ful crum
If they show any wear. repl ace them

To renove the release levers, grasp a
lever and eyebolt between the thunb and
fingers so that the inner end of the |ever
and t he upper end of the eyebolt are as near
t oget her as possible. Keep the eyebolt pin
seated in its socket in the lever (Fig. 4).

Lift the fulcrum over the ridge on the
end of the lever. Lift the | ever and eyebolt
off the pressure plate (Fig. 5) .

Qutch Pressure Plate

I nspect the pressure plate to nake sure that
it is not cracked or scored. Check on a
surface plate for a warped condition, as a
pressure plate out of alignment will result
in clutch chatter.

Lever

Eyebol t

Ful crum
Pressure Pl ate

1.
2.
3.
4.

FI QURE 5-tift Lever and Eyebolt off
Pressure Plate

FLYWHEEL ness. Use a torque wench and tighten the stud

Inspect the condition of the flywheel nuts 95 to 100 foot pounds torque on the

as " " .
well as the pressure plate for any rough- t;k;rpsésp"Se;‘gs" Fégnqolseor"t %ersfeéom pounds on

ness. Check all flywheel stud nuts for tight-
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TRANSM SSI ON CLUTCH SHAFT

Slide the driven plate onto the transnis-
sion shaft to make sure that it is free on
the splines. If the splines on the transnis-
sion shaft are burred, remove the burrs
with a fine file or stone. If the novenent
of the clutch driven plate is not free on
the splines, the result will be clutch drag
and hard shifting of transnission gears.

ASSEMBLY CF CLUTCH

Prior to assenbly, apply a small anount of
lubriplate to each side of the pressure

pl ate | ug.
Lay the pressure plate on the block in the
press.

Assenbl e a | ever, eyebolt, and pi n hol di ng
the lever and eyebolt as close together as
possible. Wth the other hand, grasp the
ful crumas shown in Figure 6.

Insert the fulcrumin the slots of the
pressure plate lug. Lower slightly and tilt
the | ower edge until it touches the vertical
mlled surface of the lug. Insert the | ower
end of the eyebolt in the hole in the
pressure plate. The short end of the |ever
will then be under the hook of the lug and
near the ful crum

Slide the fulcrumupward in the slots of
the lug. Lift it over the ridge on the short
end of the lever and drop it into the groove
inthe lever (Fig. 6).

1. Ful crum
2. Eyebol t
3. Pressure Plate Lug

FI QRE 6—+tnstall Levers
Assenbly of Springs and Cover

(See dutch Pressure Spring Specifica-
tions.) After all levers are installed,
place the pressure springs in a vertical
posi tion on each spring boss. (In the “Wasp”

and "Ranbl er" Series clutch, the center spring
boss in each group is not used.)

Check the anti-rattle springs in the clutch
cover and place the cover on top of the
pressure plate assenbly. The top of each
pressure spring nust enter its spring seat in
the cover. (Line up punch narks on cover and
pressure plate for balance.) (Fig. 1).

Slowy conpress the cover making sure that
the eyebolts and pressure plate lugs are
gui ded through the proper holes in the cover.

Hol d the cl utch under conpression and screw
down the adjusting nuts until they are flush
with the tops of the eyebolts. Release the
spi ndl e of the press.

CLUTCH LEVER ADJUSTMENT

| MPORTANT: Al ways inspect release
| ever height adjustnent when install-
inganewor relinedclutchdrive plate.

Pl ace the clutch gauge plate (J-5490) on the
flywheel in the position nornally occupied by
the driven plate. Munt the cover assenbly,
center the plate, and line up the three
machined lands on the gauge plate directly
under the levers (Fig. 7).

1. Machi ned Land
2. Gauge Pl ate

FI GURE 7—d utch Gauge Pl ate (J-5490)
"Ranbl er" Series Shown

Tighten the cover screws in rotation, one
to two turns at a tine, to avoid distortion
of the cover.

Each lever should be depressed several
times before checking. This wll seat the
levers in their operating positions (Fig. 8).

"Wasp" Series

The lever height adjustrment of the clutch
plate is nade with the offset side of the
gauge up so that the levers are adjusted |IA
6" below the hub (Fig. 9).
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FI QURE 8—Each Lever Shoul d be Depressed
Several Tines to Settle all Parts in Their
Proper Positions

Pl ace the gauge on the hub as shown in
Fi gure 9. To check the lever, turn the | ever
adj usting nut until
the lever is flush with the underside of the
gauge. Adjust the other two levers in the
same manner.

1. 1/16" Bel ow Hub
FI QRE 9—Wasp" Series dutch Lever Height

"Hornet" and "Ranbler" Series

The lever adjustrment is nade in the sane
manner as on the "Wasp" Series, but the
gauge is placed on the hub (Fig. 10) so that
the offset of the gauge is 1/32" above the
hub as shown.

Locki ng Adjusting Nuts

Before staking the adjusting nuts to | ock
them in place, work the |lever up and down
and recheck |ever adjustnent again. Stake
the nut with a dull punch (Fig. 11).

1. 1/32" Above Hub

FI GURE 10—~Hornet" and "Ranbl er"”
Series dutch Lever Height

1. Adjusting Nuts

FI QURE 11-tocki ng Adjusting Nuts
CLUTCH DR VE PLATE

No repair of the clutch drive plate is
recommended except repl acenent of facings.

A new plate should be installed if the
pl ate or cushion springs appear to be defec-
tive. The cushi on springs nmust not be bent out
of shape or flattened.

In renoving old facings, the rivets should
be drilled, not punched out (Fig. 12). e a
drill size that will cut out the roll of the
rivet.

To assenbl e facings, place one facing on
the flywheel side of the drive plate. Line up
the countersunk holes with rivet holes in the
cushi on spring.

Ri vet each cushion spring to the facing
before installing the other facing. Roll the
rivets against the cushion spring. Do not
split them

CLUTCH | NSTALLATI ON

Inorder toinstall the clutch drive plate and
clutch cover assenbly, wuse aligning tool
J- 1435 or J-1625.

This tool aligns the clutch drive plate so
that the transmssion clutch shaft will enter
easily. Make sure that the clutch pedal is not
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1. Rvets

FIQURE 12-Brill Qut R vets

the transm ssion has been

depressed until
drop out of

installed as the plate wll
al i gnent position.

CLUTCH THROW QUT RELEASE BEAR NG

The clutch throwout or release nechani sm
consists of a forked |ever which pivots on
a ball stud threaded into the clutch
housing. A throwout |ever return spring,
as shown in Figure 13, is anchored to a clip
under the ball stud and holds the |ever in
contact with the ball stud. The clutch
throw out bearing, which is a pre-lubricated
unit, is attached to the forked end of the

t hrow out | ever.

Never wash the clutch throw out rel ease
bearing i n gasoline or any solvent that will
dissolve the lubricant. It is
nei t her necessary nor possible to lubricate
these hearings at any tine.

CLUTCH PEDAL LI NKACE

A beam type clutch release |linkage is used
inall series (Fig. 14).

Adj ustment for free pedal play is made by
varying the length of the beam to the
throwout lever rod (ltem 3, Fig. 15 ).
Lengt hening this rod reduces the free pedal
pl ay. Shortening the rod i ncreases the pedal
pl ay.

In order to provide sufficient free
nmovenent of the clutch throw out bearing
when the clutch is engaged and the clutch
pedal fully rel eased, free pedal play should
be 1/2" to 3/4" at all tines.

The clutch pedal to beam rod adj ustment
(adjusted in production) is rmade to provide
proper |everage. The outer end of the |ever
projects 5/ 6" on the "Hornet" Series, and
1/2" on the "Ranbler" Series fromthe beam

Transm ssion Front Bearing Cap
Rel ease Bearing S eeve Assenbly
Throw out Lever Return Spring
Pivot Ball Stud

Thr ow out Lever

FI QURE 13—€ utch Rel ease ("Hornet"
Seri es Shown)

aghrwdbpE

toward the rear, with the clutch pedal agai nst
the floor board (Fig. 14). The inner end of
the beam lever projects 34" on the "Wasp"
Series fromthe beam toward the bracket with
the clutch pedal against the floor board. The
pedal to beam rod shoul d never be disturbed
in service (See Figure 15).
To lubricate the Ilinkage, disconnect the
throwout lever spring and apply lubriplate
to the ends of the pedal rod and |ever rod.
The clutch beam I ever pivot pin is pressure
lubricated; the lubricating fitting is |o-
cated at the bottomof the pin. Lubricate the
clutch beamat 1,000 niles intervals.

CLUTCH DI AGNCEI S
QA utch Chatter—Chatter may be caused by:

Gease on the clutch drive plate faci ngs

B nding of the clutch Iinkage

Loose or damaged clutch drive plate facings

Loose engi ne nounti ngs

Incorrect adjustnent of clutch pressure |evers

M sal i gnnent of cl utch housi ng

Loose drive plate hub
d utch G abbi ng—d ut ch grabbi ng nay be caused
by:
d Al or grease on clutch drive plate facing
Broken pressure plate
Qutch drive plate binding on transm ssion

cl ut ch shaft
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2

1. This point of Autch BeamLever to Project
From the Qutch Beam 5/16" for "Hornet"
Series, and 1/2" for the "Ranbler" Series

FI QURE 14-Assenbl ed Vi ew of d utch Li nkage
"Ranbl er" Series Shown

Qutch Sipping-A slipping clutch nmay be caused

by: Incorrect adjustnent of clutch pedal k‘.
Lack of lubrication in clutch |inkage lu-'x
Broken clutch pressure springs <)

VWak pressure springs

d utch Draggi ng-A draggi ng cl utch may be caused %: gﬂ:gn ngm gs:eng?; Rod

by: . 3. dutch Beamto Throwout Lever Rod
Incorrect adjustnent of clutch pedal 4. Autch Beamto Engi ne Bracket

Incorrect pressure |ever adjustnent

Loose or broken faci ngs FI GURE 15—d ut ch Li nkage "Wasp" Series
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1955 "Hornet" Sandard Transnission and Rear Bearing Cap Extension

The transmissions are supplied with or wthout
the overdrive unit (as optional equi pnent).

The "Hornet" and "Vésp" Series are equi pped
wth torque tube drive. The "Ranbler" Series is
equi pped w th Hotchkiss drive.

TRANSM SS ON REMDVAL

To renove the transmssion, disconnect the brake
tube bracket that is fastened to the underside of
the body; then disconnect the torque tube at the
rear of the transm ssion.

D sconnect the hand brake cable at the bell
crank and the brake cable housing at the bell
crank bracket. Then nove the rear axle to the rear
to renove the front universal joint from the
transmssion main shaft. D sconnect the speedom
eter cable and shifter rods and if overdrive
equi pped, disconnect the wires at the sol enoid
and the overdrive cable at the |ever.

Wien renmoving the transnission fromthe car,
care nust be taken not to damage the transm ssion
clutch shaft. Aways use two guide-pins (Tool
J-1434) in place of the two upper cap screws so
the transnission clutch shaft will slide out far
enough to clear the clutch pilot bearing and
cl utch disc.

D SASSEMBLI NG THE TRANSM SS ON

Wth the transnission assenbly conpl etely drai ned
of its lubricant and set up in a transnission
stand, renove the case cover noting the stanping

nar ked "FRONT" on both the cover and t he gasket.
Renovi ng the A utch Shaft Assenbly
After renoving the front bearing cap, renove

the clutch shaft snap ring and the bearing | ock
ring (Fig. 1).

Fl GQURE 1-tke Snap Rng Pliers to Renove
the Snap R ng

The front bearing can be removed fromthe cl utch
shaft by wusing bearing puller (J-1298N),
together with a thrust yoke (J-3042) to prevent
danmage to the synchronizer clutch (Fig. 2).

The oil slinger, being a free fit on the
clutch shaft, can then be renoved.

Loosen the rear bearing cap bolts and nove
main shaft and bearing cap to the rear about
3/4". Then by lowering the front end of the
clutch shaft and raising athe rear end over the



TRANSMISSION
(“Hornet”)

1. Bearing Puller (J-1298N

2. Thrust Yoke (J-3042) 1. Roller Bearings
FI QRE 2-tbse Bearing Puller and Thrust FI QURE 4-Bearing Rollers Inside the Autch
Yoke to Pull the Front Bearing and Prevent Shaft Hol d Thensel ves in Place by a
Danage to the Synchro-Qutch "Keystone" Effect. Jarring the
Shaft WIIl Show if These
countershaft gear, the shaft can be renoved from Foll ers Are Loose
the case. Be careful not to nick the gear teeth
as it is being renoved (Fg. 3). hamrer to force the rear bearing cap out of the

rear of the transm ssion case. Now nove the main
shaft assenbly to the ex-

treme right of the case. The synchro-clutch
collar and | ow and reverse gears will clear the
shifter forks; then lift out the conplete
assenbly (Fig. 5).

FH QRE 3-Renove the d utch Shaft

Qutch Shaft Roller Bearings

Inside the rear end of the clutch shaft are
fourteen roller bearings. These form the front
bearing assenbly for the mai n shaft. Wrn or | oose
rollers will result in a noisy transnission.
Inspect for worn, pitted, or scored surfaces

(Fg 4).

Feg;\;' Rgsteﬂﬁ ym n Shaft and Bearing Renoving the Gears Fromthe Main

Spline) Shaft

Fl QURE 5—Mbve the Main Shaft and Bearing
Cap Assenbly to the Rear About .34" and
to the Rght of the Case. The Shifter
Forks will Qear the Synchro-Q utch
and the Low and Reverse Gears

Renove the four cap screws that retain the rear
bearing cap to the transmission case. Tap the The gears are held on the main shaft by a snap
front end of the main shaft with a plastic or | ead ring ( Fig 6).
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FI GLRE 6-Renovi ng the Main Shaft o ' .
Shap R ng FI QURE 8—Fr ansmi ssi on Synchroni zer Uit
Et chi ng Marks

The Synchro-Q utch Assenbl y

Renove the synchro-clutch assenbly. The bronze
friction rings may be removed with the clutch
shaft and second speed gear (Fg. 7).

FI GQURE 7—Renovi ng t he Synchro-Q ut ch
Assenbl y

The hub section and the outer ring of the
synchroni zer clutch assenbly are natched and
| apped when fabricated by the nanufacturer and
are nmarked accordingly. The etching narks wll
correspond when properly assenbled (Fg. 8)
insuring smooth sliding action during shifting
into second and third speed.

FI GQURE 10—Renovi ng the Low and
The Second Speed, Low and Reverse Rever se (g'iaar

Siding Gars

The Rear Bearing and Bearing Cap
The second speed, |ow and reverse sliding gears
can now be renoved by sliding themoff the front Renove the snap ring fromthe rear bearing cap
end of the main shaft (Fgs. 9 and 10). (Fig. 11). To renove the nmai n shaft and beari ng,
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(“Hornet”)
tap the rear of the main shaft using a plastic Renovi ng the Gount ershaft Gear Assenbl y
or |ead hammer. The rear bearing and speedonet er
gear will remain on the shaft. Remove the reverse idl er and countershaft |ock

plate | Fg. 13).

Fl QRE 11Renove the Shap Rng Fromthe
Front of the Rear Bearing Cap

Rermove the mai n shaft snap ring and the speedom

eter drive gear. (The speedoneter drive gear is

held in position with a VWodruff key.) Then press

off the rear bearing after the key is renoved.
The transmssion main shaft bushing (4) and

felt ring (3) (which acts as a lubricant wck for FI GRE 13-Renove the Lock Pl ate

the bushing) and the rear bearing cap oil seal

(5) can be driven out to the rear of the bearing

cap (Fg 121.

1. Lock P ate

1. Speedoneter Drive Gear 5. Rear Miin Bearing Gap Q| Seal
2. Speedoneter Drive Gear Snap R ng 6. Speedoneter Drive Gear Key

3. Qlite Bushing Felt 7. Ball Bearing

4. Qlite Bushing 8. Ball Bearing Lock R ng

FI QURE 12-Sectional Miew of Rear Bearing Cap
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To maintain the position of the needl e bearings
in the countershaft gear, drive the countershaft
out of the rear of the case using a dumy shaft
nmachined to . 750" x 71/ 16" (Fg. 14).

1. Dumy Shaft . 750" x 7-1/ 16"

Fl QRE 14-tke a Dumrmy Shaft Machined to . 750" Xx
7-1/ 16" to Renove the Qount ershaft

Wth the dumy shaft in place, |ower the counter- FI QURE 16—Renovi ng the Count er shaf t
shaft gear to the bottomof the case. Gear Assenbly

Remove the reverse idler gear shaft by using a

brass drift (Fg. 15), and lift the reverse idler Renoving the Interlock Assenbly

gear out of the case.

Renove the outer shift |evers and shifter shaft
lock pins (Fig. 17).

FI QRE 15—Renovi ng the Reverse | dler
Gear Shaft 1. Shifter Shaft Lock Pin

Lift the countershaft gear assenbly out of the FIGRE 17-brive Qut the Shifter Shaft Lock
transmssion case (Fig. 16). Pins Fromthe Bottomof the Bosses



TRANSMISSION
(“Hornet™)

Remove the shifter shafts fromthe inside of the
case slowy to catch the tw interlock ball
bearings as the shafts are being renoved. The
interl ock sleeve and spring can then be renoved.

Now renmove the shifter shaft oil seals from
the case. This conpl etes the disassenbly of the
t ransmi ssi on.

CLEAN NG AND | NSPECTI NG PARTS

Wth the transnission conpletely disassenbled,
all parts shoul d be careful |y cl eaned so that they
can be thoroughl y exanined.

Gears

Vdsh all gears in a cleaning solution. |nspect
for worn, cracked, or chipped teeth. dide each
gear onto a newshaft. If it appears to be | oose,
it nust be repl aced.

NOTE:  Wenever any transmission gear requires
repl acenent, the gear with which it neshes shoul d
al so be repl aced.

Beari ngs
Bearings nust be handled wth great care. Wap

themin a clean cloth or paper until they can be
washed.

;Qlﬂ
coot] ¥y
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Fl QRE 18—Hor net "
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To wash a bearing, subnerge it in a cleaning

solution that is absolutely free of dirt, and
rotate it to flush away all oil and dirt. Dy
the bearing with care.

Carefully examne each bearing for cracked

races, worn, or scored balls.

Mai n Shaft

Install the gears onto the main shaft to be sure
they slide on and off easily. They should fit
snmoothly without excessive play between the
splines. If the fit is tight, look for burred
edges on the splines.

Synchro-d utch and Friction R ngs

Careful 'y inspect the synchro-clutch and fric-
tionrings. Side the rings on the cones of the
second speed gear and the clutch shaft. Repl ace
rings if there i s excessive wear on the taper.

Transm ssi on Case

Exam ne the surfaces of the bearing recesses in
the transmssion case for wear or scoring,
which indicates that the bearing has been
revolving in its housing. Examne the case for
cracks or other defects.

Be certain that all parts of the case are
t horoughl y cl ean before and during assenbly.

Series Transm ssi on
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REASSEMVBLY

Wien reassenbling the transmission, always use
new gaskets and oil seals.

Shifter Shafts and Levers

Install new shifter shaft oil seals. Then
reinstall the | ow and reverse shifter shaft. the
interlock sleeve. ball bearing, and spring. Wth
the second and high shifter shaft installed
agai nst the case, place the second ball bearing
in position. Wile conpressing the interlock
spring wth finger pressure, locate the ball in
the detent of the quadrant.

i

Interl ock 9 eeve

Interlock Balls

Interl ock Spring

Low and Reverse Shift Shaft and Fork
H gh and Second Shift Shaft and Fork
Locki ng Pins

Quter Shift Shaft Levers

NogrwWNE

FI GRE 19-Assenbl y Sequence of the
Shifter Mechani sm

Shift the transmission into any one gear and,
with one end of the interlock sleeve agai nst the
shifter shaft quadrant, the cl earance between the
opposite end of the sleeve and the quadrant on
the other shaft should be from.001" to .007".
After installing the correct size sleeve, |ock
the shifter shafts in place with lock pins and
install the shift |evers.

Loadi ng Gountershaft Gear Needl e Beari ngs

To install the needle bearings in the counter-
shaft gear, insert the spacer sleeve and dumy
shaft in the gear. Hdld the spacer and shaft in
position. Install one bearing ring over the dunmmy
shaft and insert the needle bearings. e
Lubriplate to hold the bearings in place and
install the outer bearing ring. Repeat sane
operation on opposite end I Fg. 21).

1. Qountershaft Gear 5. Qount er shaf t

2. Front Thrust Wsher 6. Spacer

3. Bronze Rear Thrust Wdsher 7. Needl e Bearings
4. Rear Thrust Vésher 8. Bearing R ngs

Fl QURE 20—Count ershaft Assenbl y Sequence

1. Needl e Bearings
2. Dunmy Shaft

Fl QRE 21-+toadi ng the Count ershaft Gear
Wth the Needl e Bearings, Spacer, and
Bearing R ngs by Wing a Dummy Shaft

Reinstal ling the Countershaft Gear
and Shaft

After installing the bearings in the counter-
shaft gear, holding it in such a nmanner so as
not to drop the dummy shaft, install the thrust
washers. The two small projections on the face
of the bronze rear thrust washer nust index wth
the grooves in the countershaft gear. The front
bronze thrust washer nmust index wth the
transm ssi on case.

Position the large rear thrust washer and
insert the assenbly in the bottom of the case
(Fg 22).
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(“Hornet”)

2. Rear Thrust Vdsher

H QRE 22—+nstall the Qountershaft Gear
Assenbl y in the Transm ssi on Case

Reinstalling the Reverse Idl er Gear

Install the reverse idl er gear with the chanfered
side of the teeth (or the hub section) to the
front of the case. Then drive the reverse idler
shaft in fromthe rear of the case with the
notched end of the shaft to the rear. The notch
shoul d face to the countershaft ( Fg. 23).

1. Reverse Ider Gear

H QRE 23—+nstal ling Reverse Id er Gear

Position the countershaft gear assenbly and drive
the countershaft in place, thereby renoving the
dummy shaft.
Install the lock plate in the grooves in the
countershaft and reverse idl er shaft (Fig. 24).
Now install the |ow and reverse, and second
and hi gh shifter forks.

Assenbling the Min (Spline) Shaft and Rear
Beari ng Cap
Press the rear transm ssion bearing onto the main

shaft until it is tight against the shoul der of
the shaft.

|. Lock Pate

FIQURE 24—+nstalling the Lock Plate

Then place the Wodruff key in the nain shaft
keyway, install the speedoneter drive gear on
the shaft tight against the rear bearing, and
install the snap ring ( Item5, Fg. 25). USE
THE TH CKEST Sl ZE SNAP R NG PCBSI BLE TO PREVENT
END PLAY.

To install the nmain shaft Qlite bushing,
assenble the felt oil ring on it and press the
bushing into the rear bearing cap. The shoul der
on the nai n shaft bushing nust remain 1/4" from
the shoulder in the bearing cap to prevent
compressing the felt oil ring (Item7, Fig. 25).

Install the nain shaft assenbly into the rear
bearing cap, and install the rear bearing | ock
ring (Iteml, Fig. 25). This lock ring nust be
large enough to fill the groove in the main
shaft to prevent possible end play.

Use Tool J-1354 to install the rear bearing
cap oil seal (Item9. Fig. 25).

Assenbl ing the Gears on the Min
(Spline) Shaft

The | ow and reverse sliding gear goes on first.
Sideit ontothe shaft with the shifting collar
to the front. The gear should be free to slide
on the splines for easy shifting (Fig. 26).

Install the second speed gear wth the
tapered cone to the front.
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Rear Ball Bearing Lock R ng
Rear Ball Bearing

Véodr uf f Key

Speedonet er Drive Gear
(Main Shaft) Snap R ng

grwNE

Rear Bearing Cap

Qlite Bushing Felt

Qlite Bushing

. Rear Bearing Cap Ol Seal

10. Transmission Min (Spline) Shaft.

©CoNS

FI QRE 25—Rear Bearing Cap and
Mai n Shaft

Figure 26-1nstall the Low and Reverse
Siding Gar

The Synchroni zer d utch Assenbl y

Install the synchro-clutch assenbly, being sure
that the hub section and the outer ring are
correctly assenbl ed as shown in Fgure 8.

(The front frictionringis installed together
wi th the clutch shaft to prevent its dropping out
of place during installation of the nain shaft
assenbl y.)

Gonpl eting the Main Shaft Assenbl y

Install the main shaft front snap ring using snap
ring pliers (Fg. 27).

-

Wi
( /7))

S

FIl QURE 27—conpl ete the Main Shaft
Assenbly by Installing the Front
Snap R ng

Wien the synchro-clutch hub is pressed tight
agai nst the snap ring, there should be .003" to
.010" clearance between the second speed gear
and the shoul der on the main shaft.



TRANSMISSION
(“Hornet”)

Install the main shaft assenbly through the rear
of the case. Asthisis done, nove it tothe right
side of the case so as to engage the shifter forks.

Installing the Qutch Shaft Assenbly

Insert the fourteen clutch shaft bearing rollers
in the clutch shaft. A coat of lubriplate will
hold themin position. Then install the front
friction ring and the clutch shaft on the main
shaft (Fg. 28).

FI QRE 28-+nstal ling the A utch Shaft

Install the oil slinger on the clutch shaft
wth the concave side to the rear.

The front bearing can be driven in place using
Tool J-2995, together with the thrust yoke J-3042
(Fg 29.

1. Tool J-2995

H QRE 29—-+nstal ling the A utch Shaft
Beari ng

The clutch shaft snall snap ring can be install ed
wth snap ring pliers or Tool J-2995 Snap R ng
Installing Set. Then install the large bearing
snap ring.

After installing arewoil seal in the bearing
cap, install the front bearing cap. A ways use a
new gasket between the bearing cap and the case.
The thickness of the gasket used governs cl utch
shaft end play. The desired end play is .000".

Friction Rng A earance

Measure the clearance of the friction rings
using friction ring clearance gauge (J-1410).

These cl earances shoul d be between .060" and
.080". If less, add steel shins as required
between the rear bearing cap or overdrive

adapter and transnission case. Gaskets nust he
used on both sides of the steel shim

The transmssion now requires only a final
check by shifting in all gears. Check the
operation carefully, then install the case
cover and gasket, placing the stanping narked
"FRONT" to the front of the case (Fig. 30).

FRONT

FI QURE 30—MNbte the Stanpi ng Marked
"FRONT" on Both Cover and Gasket

LUBR CATI ON CF THE
TRANSM SSI ON

| evel of the transnission
every 1,000 mles. The transnission should be
filled to the drain plug level on the right
side. Drain and clean twice a year, or every
10,000 niles, using only flushing oils. Do not
use gasol i ne, kerosene, steam etc.

For atnospheric tenperatures above 32°F.,

Check the |ubricant

use mneral gear lubricant SAE No. 90 in the
t ransm ssi on.
Bel ow 32°F., use SAE No. 80.

Wien difficulty in shifting is experienced
in subzero tenperatures, dilute the transms-
sion oil as required using light engine oil.

Transm ssion capacity (U S) 2-1/4 pints.

1
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"WASP" AND "RAMBLER" SERIES

TRANSM SSI ON REMDVAL

To renove the transmssion, disconnect the brake
tube bracket that is fastened to the underside of
the body; then disconnect the torque tube at the
rear of the transm ssion.

O sconnect the hand brake cable at the bell
crank and the brake cable housing at the bell
crank bracket. Then nove the rear axle to the rear
to renove the front universal joint from the
transm ssion nmai n shaft. DO sconnect the speedom
eter cable and shifter rods and if overdrive
equi pped, disconnect the wres at the sol enoid
and the overdrive cable at the |ever.

Wien renoving the transmission fromthe car,
care nust be taken not to danage the transm ssi on
clutch shaft. Aways use two guide-pins (Tool
J-1434) in place of the two upper cap screws so
the transmssion clutch shaft wll slide out far
enough to clear the clutch pilot bearing and
clutch disc.

TRANSM SS ON REMDVAL

To renove the transmi ssion on the 100" wheel base
nodel s, di sconnect the rear spring front spring
eye brackets fromthe underside of the body fl oor
pan, rear shock absorbers at the axle tube, rear
brake hose bracket, and the hand brake cabl e at
the equalizer. Then slide the rear axle to the
rear to renove the front universal joint fromthe
transmssion nai n shaft.

To renove the transnmission on the 108"
wheel base nodels, remove the propeller shaft
coupling nut fromthe coupling. Tap the coupling
off the pinion shaft splines wth a soft faced
hammer. DO sconnect the crossnenber from the
support brackets at the side sills. Then renove
t he crossnenber and both front and rear propeller
sﬂa;ts by sliding themfromthe transm ssi on nai n
shaft.

After renoving two bolts hol ding the transm s-
sion to the bell housing, install guide-pins
(Tool J-1434) to avoid any possibility of
danmagi ng the clutch shaft or clutch shaft pil ot
beari ng whil e renovi ng the transnission.

D SASSEMBLI NG THE TRANSM SS ON

Wth the transni ssi on assenbl y conpl et el y drai ned
of its lubricant and set up in a transnission
stand, renove the case cover noting the stanpi ng
nmarked "FRONT" on both the cover and the gasket.

Renovi ng the A utch Shaft Assenbl y
After renoving the front bearing cap, renove the

clutch shaft snap ring and the bearing | ock ring
(Fg 31).

1. Shap Rng

Fl QURE 31-tke Snap Rng Pliers to
Renove the Snap R ng

The front bearing can be renoved fromthe
clutch shaft by using bearing pull er (J-1298N),
together with a thrust yoke (J-2040) to prevent
damage to the synchroni zer clutch (Fig. 32).

1. Bearing Puller &J- 1298N

2. Thrust Yoke (J-2040)
FI QURE 32—tke Bearing Puller and Thrust
Yoke to Pull the Front Bearing and Prevent
Damage to the Synchro d utch

The oil slinger, being a free fit on the
clutch shaft, can then be renoved.

Rermove the rear bearing cap and oil seal
assenbly. Note the copper washer on the |ong
cap screw This cap screwis belowthe oil |evel
and the copper washer is used to prevent oil
| eakage. The transmssion rear bearing and
speedonet er gear are retai ned on the nai n shaft
by a snap ring (Fig. 33).



TRANSMISSION 13
(“Wasp” and “Ranbler™)

FI QURE 33—Renove the Rear Bearing Cap
and G| Seal ("Ranbler" Series shown)

After renoving the rear bearing cap, drive out
the old oil seal. Anewoil seal will be used in
reassenbl y.

Now renmove the snap ring retaining the
speedoneter drive gear in position. This shap
ringis servicedinfour different sizes, and nust
be used as required on assenbly to avoid any
possi bl e end play of the speedoneter drive gear.
The speedoneter drive gear is also retained with
a Voodruff key (Fg. 34).

FI QRE 34Renove the Speedoneter Drive
Gear and VWodruff Key

To renove the transnission clutch shaft, the
nai n shaft assenbly nust be noved to the rear of
the transnission case about 1/2". Then by
lowering the front end of the clutch shaft and
raising the rear end over the countershaft gear,
the shaft can be renmoved fromthe case (Fg. 35).

F GQURE 35-Renove the A utch Shaft

Qutch Shaft Roller Bearings

Inside the rear end of the clutch shaft are
thirteen roller bearings. These formthe front
bearing assenbly for the nain shaft. Wrn or
loose rollers will result in a noisy transm s-
sion. Inspect for worn, pitted, or scored
surfaces (Fig. 36).

1. Roller Bearings

FI QURE 36-Bearing Rollers Inside the
Qutch Shaft Hold Thensel ves in
P ace by a "Keystone" Efect.
Jarring the Shaft WIIl Show
if These Rollers Are
Loose

D sassenbl i ng the Main Shaft Assenbl y

After the clutch shaft is renoved, renove the
second and high shifter fork. Tilt the main
shaft and renove the snap ring, synchro-clutch,
second speed gear, and |ow and reverse gear
(Figs. 37, 38, 39 and 40).

Renove the | ow and reverse shifter fork.

- — P —— ' T
- vt B R G| b L MU el
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F QURE 37—Renove the Snap R ng From
the Main Shaft and Renove the
Synchro-Qd utch
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FI QRE 38—Remove the Second Speed Gear
Fromthe Min Shaft

FI QJRE 39-9ide the First and Reverse Gear
Fromthe Min Shaft

FI GURE 40—Fhe Main Shaft and Rear Bearing
Assenbl y Can Then be Renoved Fromthe
Rear of the Transnission

Renovi ng the CGountershaft Gear
Assenbl y

Renove the reverse idler and countershaft |ock
plate (Fg. 41).

FI QURE 41-Renove the Lock Pl ate

To mintain the position of the needl e
bearings in the countershaft gear, drive the
countershaft out of the rear of the case using
a dumy shaft nachined to .677" x 578" (Fig.
42).

FIl QRE 42—bke a Dummy Shaft Machi ned
to .677" x 5-7/8" to Renove the
Count er shaf t

Wth the dummy shaft in place, |ower the
countershaft gears to the bottomof the case.

Reverse | dler Gear

Renove the reverse idler gear by driving the
shaft out the rear of the case with a brass
drift (Fig. 43).

Take care not to damage the end of the shaft
as you are driving it out. Wen the shaft is
driven out, lift the reverse idler gear from
the case. Then renove the countershaft gear
assenbly (Fig. 44).



TRANSMISSION 15
(“Wasp” and “Ranbler™)

1. Brass Dift
2. ldler Gar Shaft

FIl QJRE 43—F0 Renove the Reverse Idler
Gear Shaft, Drive it Qut the Rear of the
Case Wth a Brass Drift

FI QRE 44-Renovi ng t he Gount er shaf t
Gear Assenbl y

Note carefully the position of the three
thrust washers to avoid nisplacenent during
reassenbl y. Inspect these thrust washers. If they
are worn, scored, or damaged in any nanner,
repl ace them

Renovi ng the Interl ock Assenbly

Renove the outer shift levers and shifter shaft
[ ock pin.

Renove the shifter shafts fromthe inside of
the case slowy to catch the two interlock ball
bearings as the shafts are being removed. The

i nterl ock sl eeve and spring can t hen be renoved.
Now renove the shifter shaft oil seals fromthe
case. This conpletes the disassenbly of the
t ransni ssi on.

CGLEAN NG AND | NSPECTI NG PARTS

Wth the transmission conpl etely di sassenbl ed,
all parts should be carefully cleaned so that
they can be thoroughly exam ned.

Gears

Wash all gears in a cleaning solution. |nspect
for worn or chipped teeth. Side each gear onto
a newshaft. If it appears to be | cose, it nust
be repl aced.
NOTE Wenever any transnission gear
requires replacenent, the gear wth
whi ch it neshes shoul d be repl aced al so.

Beari ngs

Beari ngs nust be handled with great care. Wap
themin a clean cloth or paper until they can
be washed.

To wash a bearing, subnerge it in a cleaning
solution that is absolutely free of dirt and
rotate it to flush anay all oil and dirt. Dy
the bearing with care.

Careful Iy examne each bearing for cracked
races, worn, or scored balls.

Mai n Shaft

Install the gears onto the nain shaft to be sure
they slide on and off easily. They should fit
snmoothly without excessive play between the
splines. If the fit is tight, ook for burred
edges on the splines.

Synchro-Q utch and Friction R ngs

Careful Iy inspect the synchro-clutch and fric-
tionrings. Side the rings on the cones of the
second speed gear and the clutch shaft. Repl ace
rings if there is excessive wear on the taper.

Tr ansm ssi on Case

Exani ne the surfaces of the bearing recesses in
the transnission case for wear or scoring which
indicates that the bearing has been revol vi ng
inits housing. Examne the case for cracks or
ot her defects.

Be certain that all parts of the case are
thoroughly cl ean before and during assenbly.

REASSEMBLY

Wen reassenbl i ng the transmssion, always use
new gaskets and oil seals.

Shifter Shafts and Levers

Install new shift shaft oil seals.

Then reinstall the low and reverse shift shaft,
interlock sleeve, ball bearing and spring. Wth
the second and hi gh shift shaft installed agai nst
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FI GURE 45-" Ranbl er”

case, place the second ball bearing in position.
Wiile conpressing the interlock spring wth
finger pressure, locate the ball in the detent of
the quadrant (F g. 46).

Shift the transmssion into any one gear and,
with one end of the interlock sleeve agai nst the
shifter shaft quadrant, the cl earance between the
opposite end of the sleeve and the quadrant on
the other shaft should be from.001" to .007".
After installing the correct size sleeve, |ock
the shifter shafts in place with lock pins and
install the shift levers and forks.

Reinstal ling the Qountershaft Gear
and Shaft

To hol d the countershaft needl e bearings, spacer,
and washers in place while installing the
countershaft gear, |oad the countershaft gear by
usi ng a dummy shaft nachined to .677" x 5-7/8".

Series Transni sson

(Figs. 47 and 481.

After installing the bearings in the coun-
tershaft gear, and holding it in such a nmanner
so as not to drop the dummy shaft, install the
thrust washers. The two small projections on
the face of the bronze rear thrust washer nust
index with the grooves in the countershaft
gear. The front bronze thrust washer must index
with the transmi ssion case. Position the |arge
thrust washer and install the assenbly in the
bottomof the case ( Fig. 491

Reinstalling the Reverse Idler Gear

Install the reverse idler gear wth the
chanfered side of the teeth (or the hub section)
to the front of the case. Then drive the reverse
idler shaft in fromthe rear of the case with
the notched end of the shaft to the rear. The
not ch shoul d face the countershaft (Fig. 50).



TRANSMISSION 17
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lr"‘; L ﬁ'

Interlock 9 eeve

Interlock Balls

Interl ock Spring

Low and Reverse Shift Shaft and Fork
H gh and Second Shift Shaft and Fork
Locki ng A ns

. Quter Shift Shaft Levers

NooAwN R

H GQURE 46-Assenbl y Sequence of the
Shifter Mechani sm

——

U
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=
=

Qount ershaft Gear

Front Thrust Vdsher
Bronze Rear Thrust Vdsher
Rear Thrust Vésher

Qount er shaf t

Foacer

Needl e Bearings

Bearing R ngs

Fl QURE 47—6Gount er shaft Assenbl y Sequence

ONOUAWN P

After aligning the slots in the countershaft
and the reverse idler shaft, position the
count ershaft gear assenbly and drive the counter-
shaft in place. Then insert the lock plate in
position (Fg. 51) .

Assenbl ing the Gears on the Miin Shaft

Press the transnission rear bearing on the main

1. Needl e Bearings
2. Dunmy Shaft

FIl QURE 48—toadi ng the Gountershaft Gear
Wth the Needl e Bearings, Spacer, and
Bearing R ngs by Wsing a Dumy Shaft

Fl QURE 49—+nstalling the Countershaft Gear
Assenbly in the Case

shaft and install snap rings. Then place the
nain shaft in the case fromthe rear. Install
the first and reverse sliding gear on the main
shaft (Fig. 52).

NOTE To avoid hardship in assenbling,
the first and reverse sliding gear shoul d
be installed on the main shaft a nunber
of times while out of the case.



TECHNICAL SERVICE MANUAL

Now install the second speed gear and the
synchrocl utch assenbly on the main shaft. Then
install the snap ring.

Wen t he synchro-clutch hub is pressed tight
agai nst the snap ring, there should be a .003"
to .010" clearance between the second speed
gear and the shoul der of the nain shaft.
Installing the Qutch Shaft Assenbly
Insert the thirteen clutch shaft bearings in
the clutch shaft. Acoat of lubriplate will hold
them in position. Then install the front
friction ring and the clutch shaft on the main
shaft (Fig. 53).

FI QRE 53—+nstalling the Autch Shaft

Now nove the main shaft rear bearing into
the transmssion case and align the shifter
forks and gears guiding the end of the main
shaft intoits bearing inthe clutch shaft (Fg.
54) .

FIQURE 51+nstall the Lock Plate in the
Qooves in the Countershaft and
Reverse ldler Shaft

FI QURE 52—P ace the First and Reverse FI QURE 54-Qui de the End of the Main Shaft
Siding Gear on the Main Shaft Into Its Bearing in the dutch Shaft



TRANSMISSION
(“Wasp” and “Ranbler”)

Install the speedoneter drive gear. A \odr uf f
key hol ds the speedoneter gear fromrotating on
the nmain shaft. Then install a main shaft snap
ring to hol d the speedoneter gear in position.

To install the main shaft Qlite bushing on
the "Vésp" Series, assenble the felt oil ring on
it and press the bushing into the rear bearing
cap. The shoul der on the nain shaft bushi ng nust
remain 1/4" fromthe shoulder in the bearing cap
to prevent conpressing the felt oil ring (Fg.
25).

Wien installing the rear bearing cap, note

that the depth of the counter bore in the rear
bearing cap, the thickness of the rear bearing
lock ring, and the rear nmain shaft snap ring all
control main shaft end play. The rear bearing | ock
ring is available in two thicknesses .076" and
.093". The rear nai n shaft snap ring is avail abl e
infour thicknesses .087", .090", .093" and .096".
Wse Tool J-1354 rear oil seal installer, "Hornet"
and "Vésp" Series, or J-4485, "Ranbler" Series to
install a newrear bearing cap oil seal.
Mace the oil slinger on the clutch shaft wth
the concave side toward the rear. The front
bearing and lock ring can be installed wth Tool
J-2995, together with thrust yoke J-2040 (F g.
55). Theninstall the clutch shaft snap ring using
either snap ring pliers or Tool J-2995 Snap R ng
Installing Set.

3

Fl QRE 55—+nstal ling Autch. Shaft Bearing

A ace a new gasket between the bearing cap and
case and install the bearing cap. The thickness
of this gasket governs clutch shaft end play. The
desired end play is .000".

Friction R ng d earance

Measure the clearance of the friction rings using
friction ring clearance gauge (J-1410). These
cl earances should be between .060" to .080". If
| ess, add steel shins as required between the rear
bearing cap or adapter and transnission case.
Gaskets nust be used on both sides of the steel
shim(FHg. 56).

The transmission only requires a final check
by shifting in all gears. Check the operation
carefully, then install the case cover and
gasket, placing the stanping narked "FRONT" to
the front of the case.

1. Tool J-1410

Fl QURE 56—Gaugi ng Front Friction R ng
Qearance. It Shoul d be Between
. 060" and . 080"

LUBR CATION G THE
TRANSM SS QN

Check the lubricant level of the transm ssion
every 1,000 mles. The transm ssion should be
filled to the drain plug level on the right
side. Drain and clean twice a year, or every
10,000 niles, using only flushing oils. Do not
use gasol i ne, kerosene, steam etc.

For atnospheric tenperatures above 32°F.,
use mneral gear lubricant SAE No. 90 in the
t ransm ssi on.

Bel ow 32°F., use SAE No. 80.

Wien difficulty in shifting is experienced
in subzero tenperatures, dilute the transms-
sion oil as required, using light engine oil.

Transmssion capacity (US) 11/2 pints
"Ranbl er" Series. 2-1/4 pints "Wsp" Seri es.

OVERDR VE TRANSM SSI ON

n overdrive equi pped transnissions, the over-
haul procedure is the sane as outlined in the
standard transm ssion section with the foll ow
i ng exceptions.

Renove the bolts that hol d the overdrive and
bearing adapter to the transmssion case, and
carefully separate the adapter fromthe trans-
mssion. As they are separated, bolt the
adapter to the overdrive case to keep the
overdrive parts in position (Fig. 57).

1. Adapter

FI QURE 57—Separate the Adapter Fromthe
Transm ssi on Case
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bearing in the adapter requires

repl acenent, it then becones necessary to disas-
senble the overdrive (See Overdrive Section).
After the overdrive unit has been di sassenbl ed,
renove the large snap ring in the beari ng adapt er

(Fig 59).

1. Snap Rng

H QURE 58—Renove the Large Snap Rng in
the Bearing Adapter

Renove the main shaft ball bearing and oil
baffle fromthe adapter. Then rermove the main
shaft snap ring and press the bearing fromthe
nmai n shaft.

TRANSM SSI ON END PLAY
SPEA H CATI ONS

Synchro Qutch Fiction Synchro clutch friction
R ngs—060" to .080" rings governed by steel
shing "as required,”
pl aced between the trans-
mssion case and rear
beari ng cap.

Second Speed Gear End Second speed gear end
A ay—003" to . 010" pl ay governed by variabl e
t hi ckness snap rings | o-
cated on rmain shaft in
front of synchro-clutch
gear.

Qutch Shaft End PMay— Q utch shaft end pl ay gov-
.000" to .005"—000" erned by gasket pl aced be-
preferred tween front bearing cap

and transm ssi on case.

Counter Shaft Gear End Qounter shaft gear end
A ay—003" to . 006" pl ay governed by variabl e
thi ckness bronze thrust
washer |ocated at rear
between counter shaft
gear and steel thrust
washer .
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OVERDRIVE SECTION

Overdrive—"Hornet", "Wasp" and " Rambler" Series

Overdrive—"Hornet", " Was" and " Rambler" Series

CPERATI ON

The overdrive unit, when in operation above the
governor cut-in speed, automatically reduces the
engine to rear axle ratio approxi nately 30%
Wien overdrive operation is desired, the control
button is pushed to the forward position. The
car speed is then increased to a poi nt higher
than the cut- in speed, which is determned by
the point setting of the overdrive governor.

As the governor points close, at approxi nately
30 mles per hour, the solenoid is energized.
This allows the | ocking paw to engage the sun
gear hub and bal k ri ng assenbl y when the accel -
erator is nonentarily rel eased. Wen the accel -
erator is again depressed the overdrive is in
operation. As this takes place, free wheeling
becones i noperative, since free wheeling is
possi bl e only bel ow the cut-in speed determ ned
by the overdrive governor.

To lock out the overdrive the control button
nust be pulled all the way out. This can be done
either when the car is in notion or when it is
parked. Locking out the overdrive while the car
isin notion can be done while the car is in the
free wheeling stage. The accel erator is de-
pressed so that the engine is driving the car,
and the control button is pulled out w thout
depressing the clutch. Wile still applying
pressure to the control button, the accel erator
shoul d be normentarily rel eased to conpl ete the
shift.

An alternate nethod permts pulling the control
button back into conventional position during
the tine the accelerator pedal is fully de-
pressed in the overtake position.

THE OVERDR VE CONTRCL LN TS

In order to service this control system it is
very inportant to understand just howit works.
The follow ing paragraphs explain the entire
overdrive control system

The Hectrical Qrcuits

The electrical system consists of the three
following circuits:

Governor drcuit—kight Line
Sol enoi d d rcui t—+eavy Line
Ki ckdown G rcuit—Botted Line

"Hornet" and "Wésp" Series

The governor, solenoid, and kickdown circuits
can be traced as foll ows:

Governor drcuit

The governor circuit starts from the voltage
regulator armature terminal. It continues to
termnal No. "2" on the overdrive relay. The
current passes through the relay coil to
termnal No. "3". Then through the kickdown
switch to the "H' ternminal on the governor and
open contacts "A' (Fig. 1).

Solenoid Arcuit

The solenoid circuit starts from the "B'
termnal on
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FI QRE 1-The Governor Orcuit (Light Line), The Solenoid drcuit (Heavy Line), and
The Kickdown Adrcuit (Dotted Line) Al (perate to Energize or De-energi ze the Sol enoi d

the voltage regulator to No. 1 ternminal on the
overdrive relay, through a 30 anpere fuse. The
circuit is resuned at terminal No. "4" and
continues to the sol enoid and cl osed contacts
"C' toground (Fg. 1).

Kickdown drcuit

The ki ckdown circuit starts fromthe (+) or
distributor side of the ignition coil termnal.
It continues to kickdown switch terminal "J* and
resunes fromtermnal "L" on to termnal "6" of
the solenoid (Fg. 1) .

THE ARQU TS IN ACTI ON
At Speeds Bel ow 30 Mles Per Hour

Decreasing the car speed to below 30 MP.H w |
result in the opening of the overdrive governor
points (Fg. 2). This will de-energize the
relay. The current supply to the sol enoid hol d-
ing coil is cut off and the sol enoid return
spring pulls the sol enoid paw out of the sun
gear hub because on decel eration there is no

side load on the paw. The car wll now free
wheel and when throttle is applied will pull in
third gear.

At Speeds Above 30 MIes Per Hour

Wien the car speed is increased to governor
cut-in speed (about 30 MP.H), the. governor
contacts close conpl eting the governor circuit
to ground. This actuates the relay, closing the
relay contacts and energizing the solenoid
actuating and holding coils (Fg. 3). The
solenoid paw is actuated to contact the step
of the overdrive sun gear balk ring. At the same
tine, the actuating coil contacts are opened
and the holding coil, with a | ow anperage draw
holds the solenoid paw on the balk ring. A
nonmentary rel ease of the throttle provides the
needed reversal of torque in the drive line to
slip the solenoid paw fromthe step on the bal k
ring into a w ndow of the sun gear hub to obtain
overdrive operation. As the solenoid paw
noves, the ignition interrupter points are
cl osed connecting that part of the interrupter
circuit to ground.




OVERDRIVE

FI QURE 3—Above 30 Ml es Per Hour the Governor Points Autonmatically d ose,
Thus A osing the Governor Grcuit and the Relay, Wich Energi zes the Sol enoid
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Ki ckdown Saitch

To place the overdrive in overtake position
when car is in cruising gear at speeds above
30 MP.H, depress the foot accelerator al
the way to the floor. In doing so, voltage
at termnal "K' (Fig. 4), of the overdrive
ki ckdown switch, is elimnated. This inmmedi-
ately de- energi zes the overdrive relay coi
openi ng sol enoid points "C'. The solenoid is
de-energized. The solenoid return spring
tends to pull the paw out of the sun gear
hub, but it is held in by side thrust. It is
necessary to reverse the drive line torque
for a nonent. This is done by the interrup-
tion of the ignition systemfor approxi mately
two revol utions of the engine.

Wth kickdown switch points "L" and "J"
closed, the ignition primary circuit to the
distributor side of the coil is grounded by
the circuit conpleted through the ignition
interrupter points of the solenoid. As soon
as the solenoid is released, the interrupter
points are opened and the engine again fires
nornal ly. The drive through overdrive is then

di rect and conventi onal third

operation is obtained.

speed

"Ranbl er" Series

Governor Circuit

The governor <circuit starts from the
ignition switch terminal (Negative) on
the coil to the termnal "IGN' on the
overdrive relay (Fig. 6).

Then, passing through the relay coil
whi ch magnetically controls the contact
points "B" of the solenoid circuit. it
continues fromthe "TH' term nal of the
relay to the kickdown switch relay
termnal "E".

Crossing the ki ckdown switch to term -
nal "K', it passes to the governor
termnal "H' and its open contact points
"A".

Sol enoid Circuit

The solenoid circuit starts at the "B"
termnal of the voltage regulator. It
then proceeds to the "B" term na

FIGURE 4—With the Kickdown Switch Open, the Governor Circuit is Broken and the
Solenoid De-energized. Also, the Distributor is Shorted Out to Release Engine Torque
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of the overdrive relay where it passes through a
30 anpere fuse to open contact points.

The circuit is resuned at the sol enoi d termnal
"SA" of the relay and proceeds to ternminal "4"
of the solenoid where it divides into two coils,
passi ng through the hol ding coil to ground and
through the sol enoid coil and cl osed contacts
"C' to ground.

Ki ckdown drcuit

The ki ckdown circuit starts at the ignition coil
positive termnal and proceeds to termnal "J"
on the kickdown switch. Fromthe open contacts
of the kickdown switch, it continues fromterm-
nal "L" to termnal "6" and the sol enoid ground
(Fg 61

The drcuits in Action

Wien the car attains a speed of approxinately 30
mles per hour, the centrifugal action of the
wei ghts in the governor closes contacts "A',
thus conpleting the circuit fromthe ignition
switch to the ground.

The relay coil, being energized, closes the
relay contacts "B' of the solenoid circuit.

The solenoid circuit, being conpl eted, imedi-
ately energizes the actuating coil of the sole-
noi d noving the paw into the bal k ring and | ock
pl at e.

As soon as the solenoid plunger has been
permtted to enter the lock plate, the
contacts "C' in the sol enoid actuating circuit
are opened, pernmtting a decreased flow of
current through the holding coil toretain the
pl unger in position during the time when the
overdrive is in operation.

The inward noverent of the solenoid
plunger, in addition to operating the contact
"C' in the solenoid actuating circuit, also
closes contact "D' in the kickdown circuit
through the rel ease of the spring | ever on the
outer end of the solenoid. The circuits are
now in normal condition for continuing the
overdrive operation.

In order to understand the overdrive
control system the first thing to renmenber
isthat any time there is an open switch in a
circuit that entire circuit is open and
inactive. Wen all three switches in the
governor circuit are closed, the relay coil
is energized, closing the relay points "B'.
This conpletes the solenoid circuit and
energi zes the solenoid, which through the
locking paw , locks the sun gear and pl aces
the overdrive in cruising gear. Also, any tine
any one of the three governor circuit swtches
is open, the relay coil is de- energized. the
points open, and the solenoid circuit is
br oken.

FIGQRE 7-At Less than 30 Mles Per Hour, the Governor Switch Keeps the Grcuit Qoen and the
Sol enoi d Paw Rerai ns D sengaged
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At Speeds Bel ow 30 M1 es Per Hour

Wth the cruising gear control forward at speeds
bel ow 30 mles per hour every switch in the
governor circuit is closed except the governor
switch. But this one open switch is enough to
keep the entire governor circuit and the sol e-
noid circuit open, and the sol enoi d remai ns
de-energized (Fg. 7).

At Speeds Above 30 MIles Per Hour

As the speed of the car passes 30 niles per
hour, the governor points autonatically cl ose.
Thi s conpl etes the governor circuit, energizes
the relay, and closes the relay points "B', thus
energi zi ng the sol enoi d.

Then, with the nonentary rel ease of the
accel erator pedal, engine torque is rel eased
just long enough for the sol enoid paw to nove
off the step of the bal k ring and engage t he
notch of the lock plate | ocking the sun gear.
This places the car in cruising gear (Fg. 8).

Ki ckdown Saitch

Wth the car in cruising gear at speeds above 30
mles per hour, depressing the foot accel erator
all the way to the floor places the overdrive in
overtake position (Fig. 9).

Wth the accel erator pedal in the w de open
position, it contacts the kickdown swi tch,

openi ng the points "E' and "K' in the ki ckdown
switch and closes points "J" and "L". This at
the same tine breaks the governor circuit and
conpl etes the kickdown circuit. The break in
the governor circuit de-energizes the sole-
noid. The closing of the Kkickdown circuit
nonentarily "shorts out" the distributor (for
approxi mately two crankshaft revol utions)
rel easing engi ne torque just |ong enough for
the solenoid pawl to disengage. The instant
t he sol enoi d di sengages, the sol enoid points
"D' automatically open, restoring the dis-
tributor circuit. The car then remains in
direct gear as long as the engine is kept
under a pul l'ing | oad.

DI AGNGCSl NG OVERDRI VE TROUBLES

Since overdrive troubles may originate not
only in the nechani cal operation of the unit
but also in the electrical circuit which
controls that unit, the service man shoul d
al ways check the control systembefore di sas-
senbl i ng the overdri ve.

If the trouble is not found after a thorough
i nspection of the control system then the
transm ssion and overdrive shoul d be renoved
for exami nation.

Unsati sfactory Overdrive (peration. Look for:
Burnt relay fuse in solenoid circuit.

Loose termnal s on any of the connecting wires.

SOLENOID

| | SOLENOID ENERGIZED s ..  —+ -

LRSS 1 MU 1 UM
i &

. OVERDRIVE REL AY

™ [RELAY ENERGIZED

IGNITION
SWITCH

FI GQURE 8-Above 30 MIles Per Hour, the Governor Points Autonatically dose, Thus dosing the
Governor Arcuit and the Relay Wi ch Energi zes the Sol enoi d
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FIl QRE 9-¥Wth the Kickdown Switch Qoen, De-energized. Also, the Dstributor is broken andthe
Solenoid De-energized. Also, the Distributor is Shorted Out to Release Engine Torque

Incorrect termnal |ocations of connecting wres.
Qrcuits grounded by water, dirt, or defornation.

Def ecti ve sol enoi d points.
DOrty or sticking relay contacts.

Insufficient travel or unsatisfactory contacts in

the ki ckdown swtch. (Adjust or replace.)

Excessive end play in the governor shaft.
I nproper adj ustnent of governor control springs

Burnt contact points in governor.
Danage to cap and contact s.

Absence of rubber cover to exclude water and

dirt.

Insufficient travel of shift rod. (Adjust control

cabl e to operating | ever.)
GHECKI NG | NCPERATI VE OVERCR VE

Mechani cal Checks

Determine if the overdrive control button is
pushed forward to the limt of travel.

Check to insure that the overdrive cable is
adj usted to nove the overdrive lever firmy
agai nst the stop on the overdrive housing in
t he engaged posi tion.

B ectrica Checks

Wth the. ignition switch on, and the overdrive

button pushed forward, use a test wire or a
6-volt test light as foll ows:

Check the 30 anpere fuse in the overdrive
relay for livecircuits and cl ean cont act s.
Connect test lead directly fromthe hot
termnal on the circuit breaker to the
termnal "SA" or No. 4 on the overdrive
relay nmounted on the front of the cow.
This will supply current to the sol enoid
which should operate. It is does not,
check for a possibl e defective connecting
W re or connection at the sol enoid terni-
nal before condemning the sol enoi d.
QGound the relay termnal "TH' or No. 3.
If the relay is functioning properly the
points of the relay will close and the
sol enoid will operate. Gound the terninal
"E' on the kickdown switch. If all
circuits are correct to this point, the
sol enoi d shoul d operat e.
Wth the kickdown switch ternmna "K'
grounded, push the plunger in. This breaks
the circuit and the sol enoid should re-
| ease.

If the sol enoi d operates in the above tests,

circuits up to this point are correct and

further investigation nust be conducted under-
neath the car.

Gound termnal "H' on the governor. The
sol enoi d shoul d oper at e.
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Governor (peration |Inspection: Suspend
the axle and operate the engine at |ow
speed in high gent. Apply a test |amp
across the governor contact fromthe live
ternminal "H' to the ground strap. The test
lanp should light. Now increase engine
speed. The governor cut-in speed wll be
i ndi cated when the |ight goes out.

Sunmar y

By follow ng the above procedure in the proper
sequence, the defective portion of the elec-
trical circuit can be readily located. If all
the preceding itens are functioning correctly,
the trouble may lie in the solenoid itself,
such as burned points, or the connecting wires
nmay be grounded to the case.

The kickdown switch should be carefully
inspected to see that none of its four
terninals are touching each other. If the
termnals "E' and "J' nake contact, the
grounded circuit wll supply current to the
relay, operating the solenoid wthout the
possibility of disengage. nent. This is
usual |y the case when the car will not free
wheel or shift into reverse.

A rubber boot has been provided to exclude
water and dirt fromthe governor. Misture or
an accunul ation of foreign natter may ground
the line termnal on the governor and cause the
sol enoi d to operate as soon as the ignitionis
turned on.

If the nechanical and operating checks do
not reveal the difficulty, internal trouble
shoul d be suspected and the transm ssion and
overdrive renoved for exam nati on.

D SASSEMBLI NG THE OVERDR VE

NOTE Due to the simlarity of the
"Hornet," "Wsp", and "Ranbler" Series
Qverdrive Wnits in appearance and opera-
tion, most of the illustrations shown
refer to the "Hornet" Series.

The transnission and overdrive is removed from
the car as a unit. However, it is not necessary
to disassenble the transmission in order to
over haul the overdrive unl ess the transm ssion
main shaft, the bearing in the adapter, or
ot her transm ssion parts require repl acenent.

Wth the transm ssion and overdrive assem
bly drained of its lubricant and set up in a
transmssion stand, remove the torque tube
adapter ("Hornet" and "Wasp" Series only)
(Fig. 10).

Then rermove the governor and drive unit
assenbly fromthe case (Fig. 11).

Removing the Qverdrive Rear Q1 Seal and
Adapt er

The "Hornet" and "Ranbl er" Series rear oil seal
is pressed into an oil seal adapter. The
adapter can be renoved fromthe overdrive case
by using Tool J-2497

1. Torque Tube Adapter

Fl GURE 10—Renove the Torque Tube Adapt er
("Hornet" and "Wasp" Series Only)

1. Gvernor Assenbly

FI QRE 11-Renove Governor Assenbl y

(Fig. 12). Tool J-2619 and J-4830 is used to
remove the oil seal in those cases where only
th)e repl acenent of the seal is required (Fig.
13).

On the "Wasp" Series, the oil seal is
pressed into the case and can be renoved by
usi ng Tool J-2619 and J-4830 (Fig. 13).

After renoving the oil seal and/or
adapter, renove the main shaft snap ring
(Fig. 14).

Di sengagi ng the Shift Shaft

Drive out the lock pin that holds the
overdrive shift shaft in the overdrive case
(Fig. 15).

After the lock pin has been renoved, pull
the shaft toward the outside of the case;
this disengages the shift shaft from the
shift rail.
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1. Rear Oil Seal Removing Tool

FIGURE 12—Use Tool J-2497 to Remove the
Rear Oil Seal Adapter

1. Lock Fin
FI QURE 15—Erive Qut Tapered Lock Pin
Renovi ng the Qverdrive Case
Renove the cap screws that hold the overdrive
case to the transnission. Then separate the

overdrive fromthe transmssion at the rear of
the overdrive bearing adapter.

1. Rear Oil Seal Removing Tool J-2619 CAUTION Do not separate the overdrive

2. Rear Oil Seal Removing Tool J-4830 hearing adapter fromthe transnission

case. As soon as the overdrive case has

FIGURE 13—Use Tool 1-2619 and J-4830 to been pulled far enough away from the

adapter to provide clearance, insert a
hol ding bolt through the adapter and
bolt it to the transm ssion.

As you renove the overdrive case, keep
tappi ng the end of the main shaft with a soft

A

FIl QRE 16—F0 Keep the Free Wieeling
Rollers FromFalling Qut, Tap the Main
Shaft Wth a Soft Hanmer as You
Renove the Overdrive Case

1. Shap Rng

F QRE 14Renove Main Shaft Snap R ng
Wsing Snap Rng Riers
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hammer. This will keep the shaft fromcoming out,
and will prevent the free wheeling rollers from
dropping into the case. The speedoneter and
governor drive gears will renmai n on the nai n shaft
(Fg 16).

Both the speedoneter and governor drive gears
are retained by a Vodruff Key and wll easily
slide off the main shaft (Fg. 17).

1. Wodruff Key

Fl QURE 17-Both Governor and Speedonet er
Dive Gears are Retained on the
Shaft by a Vdodruff Key

Renovi ng the Main Shaft and R ng Gear

Rermove the overdrive nain shaft and ring gear. As
the mai n shaft is being renoved, the rollers wll
drop out, so keep one hand underneath to catch

them(FH g. 18).

1 Rillers
2. Main Shaft

H GRE 18—FRenove the Miin Shaft and
Follers

To remove the ring gear fromthe mai n shaft,

renove the large ring gear snap ring. The gear
w il then separate fromthe nain shaft (Fg. 191.

Fl QURE 19—Renove the Snap Ring to
Separate the Rng Gear From
the Main Shaft

Renovi ng the Camand F ni on Cage

To renove the cam and pi nion cage fromthe
transm ssion main shaft, renove the cam
retaining clip with a screw driver (Fig.

20).
The cam can then be separated fromthe
pinion cage by renoving the pinion cage
retaining clip and separating the two units
(Fig. 21).

1. GamRetaining dip

F QURE 20—Renmove Cam Retaining Aip
Wth Screw Dri ver
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1. Pnion Cage Retaining dip

FH GQURE 21-Fhe Camcan be Separated From
the P nion Cage by Renoving the F nion
Cage Retaining Aip and Siding the
Cage of f the Main Shaft

Renmovi ng the Sun Gear and
Shifter Rod Assenbl y

Renove the overdrive shifter rod and sun gear and
collar fromthe nmain shaft as a unit. Wen the
sun gear is free of the sun gear hub, the shifter
rod assenbly can be separated fromthe sun gear
shifting collar (Fg. 22).

1. Shifter Rod Assenbly

F GQURE 22—Fhe Overdrive Shifter Rod
Assenbly and the Sun Gear and
Gl lar can be Renoved Toget her

Renovi ng the Sol enoi d

Renove the two cap screws that hol d the sol enoi d
to the bearing adapter. Turn the unit one-
quarter turn clockw se to rel ease the sol enoi d
pl unger from the overdrive |ocking paw . The
sol enoi d can then be renmoved (Fig. 23).

1. Solenoid

FI QRE 23-Renove the Overdrive Sol enoi d
by Taking out the Cap Screws, Turning
the Lhit nhe-Quarter Turn A ockw se,

and Pulling it out

Renmovi ng the Cover P ate, Sun Gear Hub and Bal k
R ng Assenbly, and Locki ng Paw

Wsing a pair of pliers, renove the large snap
ring that holds the sun gear cover plate, hub
and overdrive balk ring in place (Fig. 24).

1. Shap Rng

FI GURE 24—Renove Cover Plate Snap R ng
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Renove the cover plate and trough assenbl y and
the sun gear hub assenbly. Then the overdrive
locking paw can be lifted out (Fg. 25).

1. Locki ng Paw
2. Sun Gear Hiub and Bal k R ng Assenbl y
3. Qover Pate

FI QRE 25-Renovi ng the Gover Plate Al | ows
the Sun Gear Hiub Assenbly and the
Locking Paw to be Renoved

Renovi ng the Lockout Spring and Shift Shaft

The shifter shaft can easily be renmoved from
the ine side of the overdrive case. Renove the
retracting spring, shifter lever, and shaft.

D scard the oil seal. A newone wll be used on
reassenbl y.

Renovi ng the Main Shaft Bearing

Renove the rear snap ring and tap the bearing
out through the rear of the overdrive case. The
inner snap ring can then be renmoved. This
compl etes the disassenbly of the overdrive
unit. However, if the transmssion nain
(spline) shaft or the bearing adapter rnust be
renmoved, renove the bearing adapter, the main
shaft, and transnmission gears as an assenbly.
Follow the procedure as outlined in the
transni ssi on secti on.

I NSPECTI NG PARTS

There are no internal adjustnents to be nade in
the overdrive. However, for assurance of good
operation, every part should be inspected
carefully to be sure it is in good condition.
If all parts are up to standard and correctly
assenbl ed, the unit will operate properly.

Fl QURE 26—©verdrive Assenbly ("VWasp" Series Shown)
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P nion Cage and Gears

Examine the pinion gears in the planetary pinion
cage for worn, cracked, or chipped teeth. Rotate
each gear to see that it does not bind on the
pi nion shaft. Then exanine the oil slinger which
is a part of the pinion cage. This slinger
supplies lubrication to the pinion gears. If it
is bent or otherw se danaged, it will not operate
efficiently.

Sun Gear Hub and Balk R ng

Test the fit and tension of the balk ring on the
sun gear hub. Wen pressure is applied in a
direction that tends to close the ring, it shoul d
bi nd agai nst the hub so that it wll not return.
Wien pressure is applied on the end of the ring
inadirection that tends to spread or open the
ring. it should slide around the hub (Fg. 27).

H GURE 27—Festing Balk R ng Tension. Left:
Wen You Push Ohe End Toward the
Qher, the Rng Should G ab and

Hold. Rght: Wen you Push
e End of the R ng Anay
Fromthe Qher, the
Rng Should Side
Around the Hib

Aspring scal e nay be used t o neasure bal k ri ng
tension-3-1/2 to 5-1/2 pounds pul | required (F g.
28).

Free Weeling Roll ers, Housing, and Gam

Exam ne each of the free wheeling rollers and the
overdrive main shaft housing in which they turn
for wear, scoring, rough surfaces, or any
indications that the rollers nay be slipping in
the housing. Inspect the roller cans on the free
wheel hub for wear or grooving ( Fg. 29).

Test the action of the two camretaini ng springs.
These springs are designed to twist the camin a
cl ockwi se direction, thus holding the rollers up
on the cam If this spring action is slow or
retarded, it wll result in a loud thunp whenever
the free wheeling unit engages on accel erati on.
Totest it, grasp the camroller retainer and turn
it counter-clockw se. Then release it suddenly.
If theretainer springs quickly back in a cl ockw se

TECHNICAL SERVICE MANUAL

FI QURE 28—Measuring Bal k R ng Tensi on
Wth Spring Scale-3-1/2# to 5-1/2# PRul |

nuonnpA

Fl QURE 29—+nspection of Qverdrive Parts is
Important. The Free Wieeling Rollers
WIl Sipif These Parts are Wrn

direction, the springs are all right. If the
action is sluggish, replace the springs (Fg.
30).

REASSEMBLI NG THE OVERDR VE

Wien all parts have been carefully inspected
the unit is ready for reassenbly. As each part
is assenbled, be sure it is absolutely clean
and lubricated with light engine oil. A ways
use new gaskets, oil seals and snap rings in
reassenbl y.

Reinstalling the Hib and Bal k R ng,
Locki ng Paw, and Cover M ate

Install the hub and bal k ring assenbly with the
chanfered side of the ring agai nst the sun gear
hub.

Install the |ocking paw , positioning the
pawt and balk ring in the "locked-out" posi-
tion, with the paw
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Reinstalling the Sun Gear and Shifter
Rod Assenbl y

Install the fork of the shifter rod in the sun
gear shift collar. Then hold them together as
you slide the sun gear onto the nain | spline
1 shaft and the shifter rod into the opening in
the hearing adapter | Fig. 32|

FI QURE 30-Wien You Twist the CamPRol | er
Ret ai ner Gount er - d ockwi se, the Two
Sporings Should Snap it
Back Quickly

on the step of the ring for correct installation
of the sol enoi d.

Install the cover plate and trough in posi-
tion and lock it in place wth the large snap .
ring. 1 Shifter Rod 2. Sun Gear

Rei nstal | ing the Sol enoi d FI QURE 32—Fhe Shifter Rod and Fork
Assenbly is Installed Wth the

Insert the sol enoid plunger in the opening in Sun Gear and Qol | ar

the bearing adapter and engage it with the notch . . .

in the | ocking paw . Turn the sol enoid one- Reinstal ling the Fnion Cage and Cam

quarter turn counterclockw se to | ock the paw
and plunger together. Pull the solenoid to be
sure the plunger is locked with the paw. Then
install the two cap screws loosely (Fg. 311

Install the pinion cage assenbly on the main
(spline shaft, being careful not to distort the
oil slinger. Then slide the free wheeling cam
assenbly onto the shaft, line up the slots in
the pinion cage with the slots in the free
wheeling cam and install the pinion cage
retaining clip (Fg. 33).

Install the free wheeling camretainingclip.

After installing the retaining clips, shift
the sun gear in and out of engagenent to insure
clearance between the sun gear and the oil
t rough.

Reinstalling the Rng Gear and Main Shaft

Repl ace the ring gear on the overdrive nain
shaft and lock it in place with a snap ring
(Fg 341

The Free Wieeling Rollers
Repl ace the free wheeling rollers in the free

wheeling cam retainer. A snall rubber band
pl aced around the rollers will help to keep the

|. Solenoid rollers fromdropping out while the main shaft

and ring gear is being installed (Fig. 351
FI QRE 31-+4nstal |l the Sol enoi d by Turning Now rotate the cage and roller assenbly
It Gounter-d ockw se so the P unger WII count ercl ockwi se so that the rollers will be at

Lock with the Paw the bottomof the cans. This will permt the



16 TECHNICAL SERVICE MANUAL

FI QRE 33-Wth the Free Weeling Cam and
Finion Cage on the Main (Spline) Shaft,
Lock Themin M ace Wth the R nion
Cage Retaining Qip and the Free
Wieel ing CamRetaining dip

FIGRE 34—+nstall a Snap Rng to Hold the
R ng Gear on the Miin Shaft

installation of the overdrive mai n shaft and ring
gear assenbly (Fg. 36).

1. Rubber bBand

FI QURE 35-A Rubber Band Serves to Hol d
the Free Weeling Rollers in Position
until the Rng Gear and Main Shaft
can be Installed

FI QURE 36-+nstall the Main Shaft and R ng
Gear on the Pinion Cage and Free
Weel i ng Cam

The Speedorret er and Gover nor
Dive Gears

Insert the Wodruff Key into the nain shaft.
Then install the governor and speedoneter drive
gears. The governor drive gear which is smaller
in dianmeter, is installed against the shoul der
on the main shaft.

Reinstalling the Main Shaft Bearing
in the Case

Install the bearing inner snap ring in the
overdrive case. Press the bearing in fromthe
rear of the case until it seats against this
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this ring. Then install the bearing outer snap
ring (Fig. 37).

1. Snap Rng

FI QURE 37—+nstall a Snap Rng on Each Side
of the Overdrive Rear Bearing

Reinstalling the Shift Shaft
and Overdri ve Case

Install the shift shaft oil seal, shift shaft,
shifting lever, and the shifter rod spring in
the overdrive case. Then renove the bolt
hol di ng the bearing adapter to the transm s-
sion case, and work the overdrive case onto
the overdrive assenbly. Renove pl ate adj acent
t o speedorret er openi ng and i nsert a | ong punch
through the opening to guide the shifter rod
through the spring and case.

Install the stud spacer to maintain case
alignrment and replace the cap screws. Tighten
securel y.

Push the shift shaft into the case so that
the operating camw |l engage with the slot
in the shift rod. Then install the lock pin
to hold the shaft in position.

NOTE: Inspect the operation of the
shift lever as follows: Wth the | ever
agai nst the nmachi ned stop on the boss
of the case, a slight free novenent
with no tension should be evident.
Excessive novenent with no tension
indicates that the shift rod is
binding in the case.

Finally, tighten the sol enoid cap screws.

Conpl eti ng the Reassenbly
of the Qverdrive

Install the main shaft snap ring. This snap

ring is supplied in .087", .090", .093",

. 096", and .100" thicknesses. lse the | argest

si ze possible to prevent end play (Fig. 38).
NOTE: In some overdrive units, an
overdrive main shaft spacer (steel
washer) is wused. This spacer is
instal |l ed between the rear bearing and
snap ring on the nain shaft.

e,
1. Snap Rng

FI QURE 38—ke Snap Ring Pliers to Install
the Snap R ng

Then install the oil seal adapter and oil
seal (the "Wasp" Series oil seal is installed
in the overdrive case). Use Tool J-1354 oil
seal installing tool for the "Hornet" and
"Vasp" Series (Fig. 39) ; J-4485 on the
"Ranbl er" Series.

1. Tool J-1354

FIQURE 39—+nstall the Gl Seal

Now i nstall the governor. Then install the
torque tube adapter on the overdrive case.

LUBR CATI CON CF THE OVERDR VE

Check the lubricant |evel of the transm ssion
and overdrive every 1,000 mles. Transm ssion
and overdrive units should be filled to the
drain plug level on the right side of both
units.

Drain and clean twice a year, or every
10,000 mles, using only flushing oils. Do not
use gasol i ne, kerosene. steam etc.
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For at nospheric tenperatures above 32° Fahren-
hei t,

use Mneral Q| Gear Lubricant SAE No. 90
in the transnmssion and overdri ve.

Wiere difficulty in shifting is experienced
Bel ow 32° Fahrenheit, use SAE No. 80.

in subzero tenperatures, dilute the transn ssion
and overdrive oil as required, using |ight engi ne
oil.

LUBR CATI ON CHART

TRANSM SSI ON AND OVERCR VE
STANDARD CAPACITY INCLUDING OVER- CAPACITY
(U. S. MEASURES) DRIVE (U. S. MEASURES)
"Hornet” 2-1/4 pts. “Hornet” 3-1/2pts.
Series Series
"Wasp" Series 2-1/4 pts. "Wasp" 3-1/2 pts.
Series
"Rambler” ) "Rambler" )
Series 1-1/2 pts Series 2-3/4 pts
TECHNI CAL SERVI CE LETTER REFERENCE
Dat e Letter No. Subj ect Changes | nfornati on on Page No.
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SHIFTING SYSTEM SECTION

ADIUSTI NG THE SH FTI NG
MECHAN SM

S andard and Qverdrive Transm ssi on

M ace the gear shift lever in the neutral posi-
tion. O sconnect the gear shift rods at the
transmssion shift levers, and place the |evers
inaneutral position.

Install an aligning tool by inserting in the
snall holes in the gear shift operating | evers
and the grooves of the bearing housing. A 6"
(.1875") dianeter rod can be used as an aligning
pin(Fg 1).

Wth the aligning tool in position and the
transm ssion shift levers in neutral, adjust the
shifting rods at the transmssion end. After the
rods have been adj usted and agai n connected to
the shift levers, renove the aligning tool.
CAUTION Be careful not to nove the transm ssion
levers out of the neutral position as the ad-
justrment is bei ng nade.

D SASSEMBLI NG THE SH FTI NG
MECHAN SM

Sandard and Qverdrive Transmission
"Hornet" and "Wdsp" Series
To renove the shifting mechani smfromthe steer-

ing jacket tube, renove the horn bl ow ng parts,
the steering wheel nut and the steering wheel .

1 Aigning An

FIGRE 1-An Aligning Anis Wed to Retain
the Qperating Levers in a Neutral Position
Wi le Adjusting the Shifting Rods

Renove the screws that hold the bearing retainer
to the steering jacket tube, and renove the
bearing retainer (FHg. 3).

If equipped with directional signals, discon-
nect the wire ternmnal s under the dash. Tag each
wre for ease of identification at tine of
assenbl y.

Side the rubber gromet upward on the j acket tube

FIGURE 2— Gear Shift Operating Levers and Bearing Housing Assembly—" Hornet" and
"Wasp" Series
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HQRE 3-tLift Bearing Retai ner fromthe
S eering Jacket Tube

and fold the floor nat over toward the center of
the floor. Then slide the rubber insul ator pad up
to the rubber grommet.

Renmove the screws fromthe clutch and brake

pedal openi ng cover and slide the cover up on the
pedal shafts. Loosen the pedal cap screws and
renove the pedal s and cover.
O sconnect the gear shift rods fromthe gear shift
operating levers. Loosen the clanp bolt at the
lower end of the jacket tube and steering gear
housi ng.

h the "Hornet" Series, renove the upper and
lower front steering gear nounting bolts. Loosen
the lower rear bolt about two turns, but do not
renove. Oh the "Vésp" Series, renove the three
upper bolts and | oosen the | ower bolt.

O sconnect the steering gear jacket tube
bracket at the instrunent panel, and renove the
jacket tube and shifting assenbly by raising it
through the floor opening and over the steering
gear tube (Fig. 4).

Fl QRE 4—FRenoving the Seering Gear Jacket
Tube and Shifting Assenbly

Place the jacket tube assenbly on a cloth
covered bench to protect the paint surface.
Then renmove the dirt seal spacer retainer (Fg.
5).

P

1. Ort Seal Spacer Retainer

FI QRE 5—Fermoving Drt Seal Spacer
Ret ai ner

Renove the two halves of the dirt seal
spacers (Fg. 6L

1. Drt Seal Spacer

FI GURE 6—Renoving Drt Seal Spacers

Turn the operating |evers upward, and wth
a snmall punch or drift, push the selector pin
out of the operating shaft; turn the |evers
down, and renove the pin from the second and
hi gh operating lever (Fig. 7).
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1. Selector An
FI GURE 7—Renovi ng the Selector Pin

NOTE The selector pin can only be
renmoved through the machined notch on
the second and high operating |ever;
this lever contains the |lubrication
fitting.

Renove the gear shift lever knob. A
nmachi ned flat is provided, for a 3/8" wench,
to renove | ever.

Renove the gear shift operating shaft by
lifting it out of the jacket tube (Fig. 8). The
operating |levers, outer spring, and spacer will
remain in the bearing housing at the |ower end
of the jacket tube after the operating shaft is
removed. The i nner spring nay remainin the | owner
end of the operating shaft.

1 Gar Shift Qperating Shaft

H QJRE 8—FRenoving Gear Shift (perating
Shaft

Renove the gear shift operating |evers,
spacer, outer spring, and bronze ful crum from
the bearing housing (Fig. 9).

1. Gear Shift Qperating Levers
2. Spacer and Quter Spring

Fl QURE 9—Renovi ng perating Levers and
Conponent Parts

Now renove the dirt seals fromthe operating
| evers.

To conpl ete the disassenbly of the shifting
nechanism on "Hornet" and "Wsp" Series
equi pped with standard or overdrive transms-
sions, renove the bearing housing from the
jacket tube if necessary.

ASSEMBLI NG THE SH FTI NG
MEGHAN SM

Standard and Overdrive Transm ssion
"Hornet" and "Wasp" Series

Install the gear shift operating bearing
housing on the jacket tube. Replace the dirt
seals on both gear shift operating |evers
locating the netal side of the seal toward the
sel ector pin groove. This is to provide a hard
bearing surface for the pin.

Apply a coat of lubriplate to the bronze
fulcrum and place it in the bearing housing.
Then insert the second and high, and reverse
operating levers, outer spring, and spacer in
the bearing housi ng.

Install the inner spring (holding it in place
with lubriplate) in the lower end of the
operating shaft and insert the shaft, fromthe
top of the jacket tube, down through the bronze
ful crumand shift |evers.

Align the operating shaft selector pin hole
with the slot in the second and high shift
lever, and insert the selector pin (Fig 11).

Then install the two dirt seal spacers and
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1. Lever Bal 11. Dirt Seal
2. Gear Shift Lever 12. Dirt Seal Spacer
3. Pressure Spring Pin 13. Selector Pin

4. Pressure Spring 14. Dirt Seal Spacer

5. Pressure Spring Retainer
Washer 15. Dirt Sed

6. Pressure Spring Washer ~ 16. Gear Shift Operating
Cushion Lever

7. Gear Shift Damper 17. Spacer

8. Cotter Pin 18. Inner Spring

9. Operating Shaft Bronze  19. Outer Spring
Fulcrum 20. Operating Shaft

10. Gear Shift Operating

Lever

FIGURE 10—Steering Post Shifting Assembly

dirt seal spacer retainer.

Apply lubriplate to the pressure spring pin.
Apply lubriplate to the ball end of the gear
shift lever and tighten the lever to the
operating shaft. Install the gear shift |ever
bal I .

Apply a coat of lubriplate to the rubber
groommet at the lower end of the jacket tube.
Then install the jacket tube assenbly (Fig. 12)
attaching the bracket to the instrunent panel.

Tighten the clanp bolt at the | ower end of

1. Selector Pin

FIGURE 11—Installing the Selector Pin

FIGURE 12—Installing the Jacket Tube and
Shifting Assembly

j acket tube and steering gear housing and install the
steering gear mounting bolts.

Install the shifter rodsto the gear shift operating levers.
Then install the bearing retainer (Fig. 13), steering wheel,
and horn blowing parts.

NOTE: If equipped with directional signals,
connect wires to their respective terminals.

Replace the clutch and brake pedal assembly and insula-
tor grommet. Fold the floor mat back in place and slide the
rubber grommet tight against the floor mat.

Pressure lubricate the operating shift levers. Then adjust
the shift mechanism.
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FI QRE 13-+nstal ling the Bearing Retai ner

D SASSEMBLI NG THE SH FTI NG
MECHAN SV

S andard and Qverdrive Transm ssi on
"Ranbl er" Series

Remove the gear shift |ever knob. Then renove
the gear shift lever nut. After the nut is
renoved, push the |ever toward the dash panel .
This wll loosen the chrone ball permitting it
to slide fromthe lever (Fg. 14).

F QURE 1470 Renove the Chrone Ball, Push
the Gear Shift Lever Toward
the Dash Panel

D sconnect the gear shift rods fromthe

operating levers at the bottomof the steering

j acket tube by removing the cotter pins, and
lifting the rods out of the levers.

Renove the "U' bolt holding the operating
| ever housing and bracket to the | ower end of

the steering jacket tube. The entire bearing
housi ng assenbly can now be lowered into the
engi ne conpartnent to facilitate further disas-
senbl y.

Remove the dirt seal spacer retainer from
between the operating levers, and renove the
two hal ves of the spacer (Fig. 15).

1. Drt Seal Spacer
2. Selector Pin

F QURE 15Renove the Dirt Seal Spacer

Push out the selector pin part way only from
the top, and renove the pin fromthe underside
of the operating shaft. This wll permt the
remaining portion of the operating |ever
housi ng assenbly to be renoved and di sassenbl ed
in the bench vise (Fig. 16).

FIl QRE 16—Renove the Qperating Lever
Housi ng fromthe Qperating Shaft

Place the bearing housing in a vise and
renmove the large outer spring and spacer. This
will permt the Iow and reverse, second and
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and hi gh operating | evers, the bronze ful crum
and the inner spring to be renoved (Fg. 17) .

/,;

ff uruun

H GQUJRE 17-Renove the Large Quter Spring
and Spacer

The gear shift lever and operating shaft can
be renoved from the passenger conpartnent to
conpl ete the di sassenbl y.

ASSEMVBLI NG THE SH FTI NG
MECHAN SV

Sandard and Overdri ve Transm ssi on
"Ranbl er" Series

Apply a small armount of lubriplate to the
bronze fulcrumand install it in the bearing
housi ng.

Install the rubber dirt seals on both gear
shift operating levers, |ocating the netal
side of the seal toward the selector pin
groove to provide a hard bearing surface for
the pin. Place the operating levers in the
bearing housing, and install the | arge outer
spring and spacer against the | ow and reverse
operating lever. Line up the holes in the
operating | evers and bronze fulcrumwith the
hole in the bearing housing to provide ease
of assenbly on the operating shaft.

Then assenbl e the bearing housing to the

operating shaft (Fig. 19)
Turn the operating shaft so that the hole in
the shaft will index with the notches in the
shifting levers, and install the selector
pin. Then install the two hal ves of the dirt
seal spacer and secure by installing the dirt
seal spacer retainer (Fig. 20)

1. Lever Ball
2. Gear Shift Lever
3. Lever Nut
4. Chrome Ball
5. Spring Retainer
6. Pressure Spring
7. Washer
8. Operating Shaft
9. Bronze Fulcrum
10. Operating L ever,
Second and High
11. Dirt Seal
12. Selector Pin

13. Dirt Seal Spacer
Retainer

14. Dirt Seal Spacers

15. Dirt Seal

16. Operating L ever,
Low and Reverse

17. Spacer

18. Outer Spring

19. Inner Spring

20. Bearing Housing

21. Bearing Housing
Support Bracket

22."U" Balt

Install the gear shift lever spring
washer, pressure spring, and spring retainer
on the gear shift lever and guide the |ever
through the hole in the instrunment panel.

FIGURE 18—Steering Post Shift Assembly
" Rambler" Series
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FI GURE 19—+nstal |l the Bearing Housing
Assenbly on Qperatin

FI QURE 20—+nstall the Drt Seal Spacer
Ret ai ner

Now i nstall the chrone ball and | ever nut.
Then repl ace the gear shift lever ball.
Install the "U' bolt holding the bearing
housi ng and support bracket to the | ower end
of the jacket tube.
NOTE: Before tightening the "U' bolt
securely, place the gear shift |ever
in the low gear position. Approxi-
mately 1-1/2" clearance should be
provi ded between the lever and steer-
ing wheel. To obtain this clearance,
nove the bearing housing up or down on
the jacket tube.
The steering jacket tube may be
| oosened and turned clockwise, to
provide sufficient clearance between

the shift lever and instrunment panel,
when the lever is in the second gear
posi ti on.
To conplete the assenbly, replace the shift
rods, adjust the shifting mechanism and
lubricate with pressure |ubricant.

ADJUSTI NG THE AUTOMVATI C TRANS
M SSI ON SH FTI NG MECHAN SM

Hydra- Mati ¢ Transni ssi on

Pl ace the selector lever in the D3 position.
This will place the gear shift operating |ever
agai nst the stop on the operating | ever housing
br acket .

D sconnect the control rod at the transm s-
sion | ever by renoving the cotter pin and cl evis
pi n.

P ace the transmssion shift lever inthe D3
position ( third detent from front position).
Adjust the clevis so that the clevis pin passes
freely through the hole in the shift |ever.

After this adjustnment is nade, |engthen the
control rod by turning the clevis two full turns
and connect the clevis to the shift |ever.

NOTE This adjustment wll insure
proper detent location in the transms-
sion together wth a full reverse
engagenent .

To adjust the gear shift selector pointer on
the "Hornet" and "Vésp" Series, remove the
Phillips screwfromthe | ower end of the shroud
on the steering gear jacket tube. The pointer
can then be noved on the shaft by hol ding the
shaft with pliers and turning the pointer by
hand. The pointer is a press fit on the shaft.

The pointer on the "Ranbler" Series is
| ocated on the sel ector shift |ever. Adjustnent
is made by setting the lever in D3 position
and | oosening the retaining screw and setting
the pointer to correspond with the nuneral 3.

Twin Utramati c Transm ssi on

P ace the selector |ever in Reverse position.
This wll place gear shift operating |ever
against the end stop on the operating |ever
housi ng bracket .

D sconnect the control rod at the transm s-
sion by renoving the cotter pin and clevis pin.
Pl ace the transmission shift lever all the way
to the downward position. This wll place the
i nner shift | ever stop agai nst the transnission
case insuring proper detent for reverse range.

Adjust the clevis on the control rod so that
the clevis pin fits freely in the hole of the
transmssion shift lever and retain it inthis
position with a cotter pin.

NOTE Thi s adjustrment will insure proper
detent location in the transm ssion and
alleviate bending the inner |ever stop
by overshifting in reverse.
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D SASSEMBLI NG THE AUTQWATI C
TRANSM SS N SH FTI1 NG
MECHAN SV

"Hornet" and "Vdsp" Series

Renove the horn blowng parts and renove the
steering wheel . Then renmove the gear shift |ever
knob and | ever.

Renove the screw retaining the selector
poi nter light shroud to the jacket tube, and raise
the shroud fromthe tube (F g. 21) . D sconnect
the light socket, wre, and bulb assenbly to
remove the shroud.

FI QURE 22—Renovi ng Brake Pedal and
peni ng Cover

FI GQURE 21—Renovi ng the Shift Sel ector
Poi nter Light Shroud

Remove the bearing retainer from the jacket
tube. If directional signal equipped, renove the
two screws that hold the directional signal
switch to the bearing retainer prior to renoving
the retainer. FI QURE 23—Renove the Qotter Key and

Side the rubber grommet up on the steerin .
jacket tube and fol dgthe flogr nat toward thg Control Rod fromthe Shift Lever
center of the floor; then slide the rubber r
i nsul ator pad to the rubber gromet.

Renove the brake pedal opening cover nounting
screws. Disconnect the brake pedal and nove the
cover fromthe brake pedal rod (Fig. 22).

O sconnect the transmission control rod by
renoving the cotter pin and lifting the rod out
of the operating |ever (Fig. 23).

DO sconnect the starter switch rod from the
operating shaft |ever.

h the "Hornet" Series, renove the upper and [
lower front bolts fromthe steering gear housi ng
and side sill. Loosen the |ower rear bolt about
two turns but do not renove (Fg. 24). Onh the
"Wsp" Series, renove the three upper bolts and
| oosen the lower bolt. Thiswll permt the jacket
tube to be lowered for renoval of the shifting

1. Uoper Ataching Bolt

nechani sm :
O sconnect the jacket tube bracket at the %: I[gﬁi %2{“ pﬁ g@ﬁ?hg%ﬁ?’tt
instrunent panel, and |ower the jacket tube and
steering gear assenbly to provide clearance for FI QURE 24—tocation of Steering Gear Housing

the gear shift housing at the openinginthe floor. to Sde Sl Bolts "Hornet" Series
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at the opening in the floor. Loosen the clanp
bolt at the lower end of the jacket tube and
turn the jacket tube cl ockw se. Renove the two
cap screws and two netal screws fromthe gear
shift housing and renove the gear shift operat-
ing | ever housing bracket (Fig. 25).

FIGURE 25—Removing Metal and Cap Screws
from Gear Shift Housing

Remove the operating shaft fastening bolt (Fig. 26).

1. Fastening Bolt

FI GURE 26—FRenove the perating Shaft
Fast eni ng Bol t

Then renove the gear shift operating shaft from
the upper end of the jacket tube.

Rermove gear shift housing assenbly (Fg. 27).
Renove the starter switch rod fromthe operating
| ever. Then renove the operating | ever, upper

Figure 27-Removing the Shift Housing
Assembly

spring, lower spring and bronze fulcrum from the bearing
housing (Fig. 28).

(.

FI QURE 28—Renovi ng Gear Shift Qperating
Lever and Conponent Parts

Renove the gear shift pressure pin and spring
assenbly fromthe gear shift operating shaft.
Thi s conpl etes the disassenbly of the Autonatic
Shi fting nechani sm

To di sassenbl e the gear shift selector pointer
light shroud assenbly, renove the anchor nut
and screw
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1. Lever Knob

2. Gear Shift Lever

3. Pressure Spring Pin

4. Pressure Spring

5. Gear Sel ector Pointer Shroud

6. Gear Selector Dial

7. Gear Sel ector Pointer

8. Cear Sel ector Pointer Shaft

9. Gear Selector Pointer Pickup Lever
1

b. Qper ating Shaft

Br acket
G onmet
Ful crum

Upper Spring

Operating Lever
Operating Lever
Operating Shaft
Qper ating Shaft
Qperating Shaft Lever
Qperating Shaft Housing
Starter Switch Rod

Lower Spring Retainer
Operating Shaft Lever Spring
Starter Switch

FI GURE 29-shi fting Mechani sm Assenbly Sequence (U tranmatic Shown)

fromthe shroud; then renove the tension spring,
anchor, and operating arm Renove the pointer
shaft retaining | ock ("hairpin") and press or pry
the gear selector pointer off of the shaft wth
a screw driver.

NOTE: The poi nter can be aligned on

the shaft wihout renoving by
holding the pointer shaft, and
turning pointer on shaft. Parts

shown in Figure 29.

1
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ASSEMBLI NG THE AUTCMATI C TRANSM SSI ON SH FT1 NG Wth the | ower spring in positionin the bearing
MECHAN SM housi ng, conpress the spring enough to install

the operating | ever and upper spring (Fig. 32).
"Hornet" and "Vdsp" Series

M ace the gear shift operating shaft housing in
avise. Apply lubriplate to the bronze ful crum
and install to index wth the seat in the bear-
ing end of the housing (Fig. 30).

FI QRE 32—nstal | the perating Lever and
Woper Spring

The beari ng housi ng assenbly i s now conpl et -
ed. Paceit inthe lower end of the jacket tube

FI QURE 30—+-ndex the Rounded Edge of the (Fig. 33) and install one of the netal screws
Ful crumwith the Seat in the just finger tight to hold the housing in
Bearing Housing posi tion.

Install the lower spring and retainer in the
bearing housing (Fg. 311.

FI QURE 31—+nstal | the Lower Spring FI QRE 33—+nstal|l the Bearing Housing on the
in the Bearing Housing Lower End of the Jacket Tube
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Install the gear shift pressure pin and
spring assenbly on the operating shaft
and apply lubriplate to the pin. Then
install the gear shift lever vibration
danper.

I nstall the operating shaft down
through the top of the jacket tube, and
align the operating lever bolt hole with
the hole in the shaft. Then install the
shift lever fastening bolt. Install the
gear shift selector |lever and knob

Renmove the netal screwfromthe bearing
housi ng that tenporarily held the housing
in position during assenbly) and instal
the operating | ever housing bracket.

Rai se the jacket tube and steering
colum assenbly and fasten the bracket to
the instrument panel. Then tighten the
clanp bolt at the | ower end of the jacket
t ube.

Install the upper bearing retainer in
the jacket tube and fasten the direc-
tional signal switch to the retainer.
Install the steering wheel and horn
bl owi ng parts.

Repl ace the brake pedal and/or rod and
fl oor hole cover, rubber insulator pad
fl oor mat and upper rubber gromet.

After assenmbly, if the pointer is off
position it can be aligned on the shaft
by hol ding the pointer shaft with pliers
and turning the pointer on the shaft.
Parts shown in Figure 29.

Connect the starter switch rod to the
operating lever. Place the selector |ever
in neutral and adjust the rod.

NOTE: Starter switch should
only make contact in neutral. If
contact can be made in drive
range, the rod nust be | ength-
ened.

DI SASSEMBLI NG THE AUTOVATI C
TRANSM SSI ON SHI FTI NG
MECHANI SM

"Ranbl er" Series

Renove the selector |ever knob, pointer
i ndi cator and hexagon nut from the gear
shift selector |ever

Di sconnect the control rod from the
gear shift operating lever and the "TV'
|l ever fromthe carburetor throttle rod.

Renbve the two wires fromthe starter
switch. Then renmove the four cap screws
from the housing assenbly and |lift the
starter switch housing bracket off of the
beari ng housing. Rembve the fastening
bolt fromthe

gear shift operating lever. Lift the
housing assenbly off of the "U' clanp
bracket and separate the housing fromthe
gear shift operating shaft. Lower the
operating shaft to renpve the selector
lever from the hole in the instrument
panel. Then lift the operating shaft out
t hrough the passenger conpartnent.

Pl ace the housing assenbly in a vise
and renove the gear shift operating | ever
and comnponent parts.

The housi ng assenbly, disassenbly and
assenbly procedure is identical to the
"Hornet" and "Wasp" Seri es.

ASSEMBLI NG THE AUTOVATI C TRANS-
M SSI ON SHI FTI NG MECHANI SM

"Ranbl er" Series

Place the gear shift operating shaft
housing in a vise. Apply lubriplate to
the bronze fulcrum and install to index
with the seat in the bearing end of the
housi ng shown in Figure 30.

Install the large outer spring over the
lower spring and retainer which is
riveted to the bearing housing as shown
in Figure 31.

Wth the |arger outer spring in posi-
tion, conpress the spring enough to
install the operating |ever and upper
spring as shown in Figure 32

Install the starter switch spring and
pl unger on the operating |ever, and
retain it with a washer and cotter pin.

Install the operating shaft assenbly
through the hole in the floor panel and
install the housing assenbly to the | ower
end of the shaft. Align the hole in the
shaft with the operating Ilever and
install the fastening bolt.

Place the spring washers, pressure
spring and spring retainer on the selec-
tor shift lever and insert the |ever
t hrough the hole in the instrunment panel
Install the chrome ball and |ever nut;
secure the nut in place being careful not
to overtighten. Install the pointer and
sel ector |ever knob.

Fasten the housing assenbly to the "U'
clanp bracket at the lower end of the
j acket tube.

Install the wires on the starter switch
and connect the shift control rod to the
gear shift operating |ever. Connect the
"TV' rod to the carburetor throttle rod.

Pl ace the selector lever in D-3; this
wi ||l position the operating | ever agai nst
the stop on the starter housing bracket.
Adj ust the pointer to correspond with the
nunmeral 3 on the instrunment panel
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BRAKES AND WHEELS
HUBS AND DRUMS SECTION

The Lockheed Hydraulic System is used in
conjunction with the Bendi x Servo type brake
on the "Hornet" and "Wasp" Series and the
floating shoe type on the "Ranbler" Series.

HYDRAUWLI C SYSTEM

The Hydraulic system shoul d be kept free of
dirt and noisture. It is advisable to drain
the systemand flush with pure al cohol once
a year.
CAUTI ON Keep mineral oils, gasoline,
or kerosene out of the systemas they
cause rubber cups to soften, swell,
and distort resulting in failure.

- y

jidl4

ST e B

FI GRE 1-Schenatic Drawi ng, Mster Cylin-
der perating Parts. (Note that Primary
Qup Barely Qd ears Conpensating
Port when Fully Retracted.)

MASTER CYLI NDER

The naster cylinder (cast integrally with
the reservoir) is the conpensating type

It contains the fluid actuating piston,
return spring, check valve, and piston push
rod which serves as the |inkage between the
pi ston and the brake pedal. The piston is
equi pped with a prinary cup of synthetic
rubber and a secondary cup of the sane
material (Fig. 1) Whien extended, the
pi ston push rod is housed in a rubber boot
whi ch serves to keep foreign matter out of
the system The cylinder is equipped with
an intake or secondary port and a relief or
conpensating port opening into the reser-
voir. The naster cylinder perforns two
functions:

It nmaintains a constant volume of fluid
inthe systemat all tines regardless of
heati ng expansi on. cooling contraction, or
| oss due to gravity seepage.

It also nay be used as a punp during a
"bl eedi ng" operation

I nspection and Assenbly of
Mast er Gyl i nder

Wien reconditioning a master cylinder, clean
all conponent parts in al cohol. Check secondary
and conpensating port to be sure both are open.
Exani ne the bore of the cylinder body for ragged
edges, scores, pits, or rough surfaces. If it
is necessary to hone the bore, check piston
clearance which should not exceed .003".
Inspect the check valve. If it is worn or
damaged, the check valve nust be replaced.
Wienever a naster cylinder is di sassenbl ed, the
primary and secondary cup nust always he
repl aced.

Uoon reassenbly, dip all conponent parts in
Lockheed No. 21-B Hydraul i ¢ Brake H uid.

WHEEL CYLI NDERS

Each wheel cylinder contains a pair of opposed
pistons fitted with rubber cups and a srall
conpression spring to keep the cups tight
agai nst the pistons. The fluid pressure keeps
the lips of the cups tight against the wheel
cyl i nder walls.

RUBBER @

FI QURE 2-Wieel Cylinder

I nspection of Weel Cylinders

After renoving the wheel cylinders from the
br ake assenbl y, renove the boots fromboth ends
of the cylinder. The pi stons and cups are forced
out of the barrel by the conpression spring.
Qean all conponent parts in alcohol. If the
cylinder is scratched or pitted. it wll be
necessary to hone or replace to prevent |oss of
fluid or excessive cup wear. After honing
operation, check piston clearance in bore; it
shoul d not exceed 003".

Wienever a wheel cylinder is disassenbled,
the operating cups nust always be replaced.
Uoon reassenbly. dip all conponent parts in
Lockheed No. 21-B Hydraul i c Brake F uid.
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BLEED NG HYDRALLI C LI NES

Bleeding the entire brake system is necessary
whenever a hydraulic line is disconnected from
the naster cylinder, or whenever the brake pedal
is "spongy" on application. If aline is discon-
nected at one individual wheel, that wheel
cylinder only nust be bl ed.
Before bleeding, fill the naster cylinder
reservoir with Lockheed No. 21-B Hydraulic
Brake H uid.
CAUNTAN Wiile renmoving the reservoir
filler cap, extrene care nust be exercised
to prevent dirt fromentering the reservoir
and naster cylinder, as dirt | odged between
the pistons and the cylinder walls wll
cause failure.

Wse a standard type pressure bl eeder fol |l ow ng
the particular Manufacturer's instructions.
Were pressure bleeder equiprent is not avail-
abl e, use the foll ow ng net hod:

Attach a bl eeder hose and allowit to hang in
a cl ean contai ner. Uhscrew the bl eeder connection
3/4 turn and depress the foot pedal to floor,
tighten bl eeder connection, and all ow the pedal

??T

[3—"3-

Li nk

Rubber Boot

Pi st on

Rubber Cup

Wheel Cylinder
Conpr essi on Spring
Shoe Cuide Plate
Shoe Return Spring

1.
2.
3.
4.
5.
6.
7.
8.

toreturn slowy to "of f" position. Repeat
the punping action until enough fluid has
passed through to expel all the air from
theline. Dothis at each of the four wheels.

Watch the flow of fluid fromthe hose
the end of which should be kept below the
surface of the fluid: when all air bubbles
cease to appear, close the bl eeder connec-
tion.

Fluid withdrawn in the bl eeding opera-
tion should not be used again. Fluid should
be replenished in the reservoir after each
wheel cylinder is bled. Wen the bl eeding
operation is conpleted, the reservoir mnust
be refilled to within 1/2" fromthe top.

To prevent brake drag, the conpensating
port (Fig. 11 nust be open when the brake
pedal is in released position. See "Brake
Adj ust nent "

WHEEL BRAKE UNI TS

The wheel brake units are conposed of a
support plate. two brake shoes, the wheel
cylinder. and the brake shoe return
springs (Figs. 3 and 4).

9. Shoe and Lining

10. Shoe Hold Down Spring

11. Shoe Hol d Down Spring Retainer
12. Shoe Hold Down Spring Pin

13. Brake Support Plate

14. Adjusting Hol e Cover

15. Anchor Spring

16. Brake Shoe Adjusting Screw

FI GURE 3—Front Brake Assenbly "Hornet" and "Wasp" Series
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Wheel

Cyl i nder
Conpr essi on Spring
Rubber Cup

Pi st on

Rubber Boot

Bl eeder Connection
Shoe Return Spring

Nogs~®NE

/Ei
YWY

8. Brake Shoe

9. Brake Lining

10. Flat Pressure Spring

11. Brake Shoe Support Plate
12. Anchor Spring

13. Fl exi bl e Hose

14. Eccentric Pins

FI GURE 4—Front Brake Assenbly "Rambl er" Series

BRAKE ADJUSTMENTS

"Hornet" and "Vdsp" Series

The parking brake I ever nust be inafull rel eased
posi ti on.

There shoul d be 1/4" to 1/ 2" free novenent of
the brake pedal before naster cylinder piston
travel begins. Wthout this there is danger of
the conpensating port being cvered, destroying
the conpensating feature of the systergand al so
causing the brakes to drag.

The brake pedal adjustrent is acconplished by
varying the length of the master cylinder piston
push rod.

Renove adj usting screw dust cover. Spread the
brake shoes by rotating the star-wheel until the
druns can just be turned by hand. Then back of f
the adj usting screw approxi mately 14 notches. Do
this on all four wheels.

Reinstal | adj usting hol e covers in the support
plates and |ower the car to the floor and road
test.

"Ranbl er" Series

The parking brake lever nust be in a full
rel eased position.

Adj ust the brake pedal play to 1/4" to I/9"
by adjusting length of naster cylinder push
r od.

Make a hard brake application and rel ease

the pedal. At each wheel, adjust the two
eccentrics in the brake support plate as
fol | ows:

Use a 3/8" square socket wench and turn the
front shoe eccentric in the nornal forward
direction of wheel rotation (Fig. 61 until
the entire lining surface contacts the drum
Wth a slight brake drag, rotate the wheel
slightly in both directions centering the
shoe.

Back off the eccentric until
just free wi thout touching.
Repeat the procedure with the rear shoe
eccentric, turning it in the opposite direc-
tion.

the drumis
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Wieel G/linder

Return Spring

Brake Shoe and Lining
Sar-Weel Shoe Soreader

EaN Il o

Fl QRE 5-Adj ust nent Location "Hornet"
and "Vésp" Series

1. dockw se M ew fromBack
2. Qunt er-a ockw se M ew from Back

F QRE 6+Eccentrics for Brake Shoe
Adj ust nrent "Ranbl er" Series

Anchor Li p Adj ust nent
"Ranbl er" Series

The short lower coil spring, underneath the
anchor lip, nust retain the brake shoes in
constant contact with the brake support plate
with sufficient tension to prevent side novenent

of the brake shoes (Fig. 7). This is accom
plished by bending the anchor lip slightly
toward the brake support plate so that 15 pounds
pressure is exerted by the coil springtoretain
the shoes on the | edges of the support plate.
This can be measured with a spring scal e hooked
to the end of the shoe. Note the pressure
required to pull the shoe outward from the
support plate.

-._,. e ———

0 A b

1. Bend Here toward Support Hate
2. Attach Spring Scal e here and Read Pressure.
It shoul d be 15 Lbs.

FI QURE 7-Anchor Li p Adj ust nent

PARKI NG BRAKE

The parking brake applies the rear brake 'shoes
by neans of cabl es connected between the hand
I ever and the rear brake support plates.

The parking brake is nost easily applied by
depressing the foot brake pedal to its full
travel and simultaneously applying the hand
brake | ever.

The principal parts of the hand brake
assenblies are shown in Figures 8 and 9.

Par ki ng Brake Adj ust nent

Wthdraw the hand brake lever to the rear to
provide a 31/2" clearance between the hand
brake lever handle and bracket as shown in
Fi gure 10.

Wth the lever inthis position, tighten the
hand brake cable at the equalizer to a point
where the rear brakes are fully applied. This
w |l prevent possible brake drag (Fig. 11).

To release the parking brake, apply brake
pedal pressure, turn the parking brake handle
countercl ockwi se 70°, and push it into the
rel eased position.
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ae

Hand Brake Lever Assenbly
Hand Brake Cabl e

Bel | Crank Bracket

Bel | Crank

PwdbPE

5. Adjusting Rod
6. Hand Brake Cabl e Equali zer
7. Rear Brake Cable

FI GURE 8—Hand Brake Lever Assenbly "Hornet" and "Wasp" Series

Hand Brake Cabl e Equali zer
Adj usting Rod
Bel | Crank

wbh e

4, Bell Crank Bracket
5. Hand Brake Cabl e
6. Hand Brake Lever Assenbly

FI GURE 9—Hand Brake Lever Assembly "Rambler"” Series

Mechani cal Fol | ow up Cabl e Adj ust nent
"Hornet" and "Wasp" Series

D sconnect cable from brake pedal and naster
cylinder piston push rod from brake pedal.
Pl ace a 31/ 2" spacer bl ock between the brake
pedal rod pad and floor mat. Depress pedal rod
until pad contacts spacer block; retain in
that position and adjust the mechanical
followup cable length at the clevis end so
that the clevis pin can be installed freely
with no slack in the cable.

PONER BRAKES ( TREADLE- VAQ)

Power braking is a method of hydraulically
applying the wheel brake units with power
supplied by a pressure differential between
engi ne vacuum and at nmospheric pressure. It is
actuated and controlled by a m ni mum anmount

of nini numanount of foot pedal pressure.

The conbi ned vacuum power unit and master
cylinder isanintegral part of the brake system

A vacuum reservoir tank is located in the
intake manifold vacuumline. Should a failure
occur in the vacuumsystem this reserve supply
of vacuum will allow the operator to nake
several power applications before the supply is
conpl et el y depl et ed.

Wien this occurs, the brakes nay be applied
through physical effort alone as in a conven-
tional braking system but nore physical effort
is required due to the lack of a power assist.

The Treadle-Vac consists of three basic
elenents conbined into a single unit, the
vacuum power cylinder, piston and val ve assem
bly, and hydraulic cylinder and reservoir
assenbly (Fig. 121.
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FIGURE 10—Hand Brake Lever Adjustment FIGURE 11—Hand Brake Bell Crank
"Hornet" and " Wasp" Series Shown "Hornet" and " Wasp" Series Shown
—HYDRAULIC FLUID
LEATHER PACKING ————— HYDRAULIC CYLINDER AND RESERVOIR
RESERVOIR ASSEMBLY
Y COMPENSATING VALVE
‘*\ — RESIDUAL PRESSURE
VACUUM PODPET CHECE VALVE
POPPET COMPENSATING STEM TO WHEEL
| CYLINDERS

PUSH ROD AND PLUNGER

HYDRAULIC CYLINDER

[FISTON AND VALVE ASSEMBLY|

- HYDRAULIC PLUNGER

=l =l HYDRAULIC PLUNGER SEALS
A |E
) I'.‘h T
VACUUM HOSE —————— “ )

\ PISTON RETURN SPRING
\\Nr ROD AND PLUNGER RETURN SPRING
PIVOT AM- / DMAFHREAGM ASSEMBLY
VACUUM SUPPLY TUBE COUNTER - REACTION SPRING
IO INTAKE MANIFOLD AND 5 ]
VACUUM RESERVOIR [VACUUM POWER CYLINDER]
ATMOSPHERE PORT

FIGURE 12—Cross Section View Treadle-Vac

ATMOSPHERE POFPET

QPERATI ON

Rel eased Position check valve to the Treadl e-Vac vacuum unit
tube and vacuumreservoir tank. |t passes

In the released position wth the engine through the vacuum tube to the cl osed

runni ng, vacuumis transmtted through a vacuum poppet (Fig. 131.
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FI QURE 13-Rel eased Position

At nosphere after passing through the air
cleaner enters the power cylinder. It then
passes through the open atnospheric poppet to
the | eft side of di aphragmassenbly and t hrough
a passage in the front piston plate to the
right side of the power piston.

At nosphere also passes through a by-pass
hole in the piston to the right side of the
di aphragm assenbly. A snall hole in the
di aphragmpl ate al | ows at nosphere to enter the
first or inner stage of the di aphragmassenbly.

A snal |l passage in the piston at the vacuum
poppet admts atnosphere to the left side of
t he vacuum poppet conpensator di aphragm Wth
vacuum on the right side of the conpensator
stem di aphragm a slight force is exerted on
the vacuum poppet, partially balancing the
force of differential pressure against the
vacuum poppet. Both the power piston and the
di aphragm assenbly are now bal anced in atno-
spheric pressure. The piston is held to the
left in its released position by the piston
return spring and the push rod and plunger
assenbly is held in position in the piston by
the push rod return spring.

The piston return spring is attached to the
master cylinder piston rod. It, therefore,
hol ds the piston rod in the rel eased position
and the conpensating port of the nmaster
cyl i nder open.

Applied Position

As the brake pedal is depressed, the push rod
and plunger nove to the right in the power
pi ston all owi ng the pivot armand at nosphere

poppet spring to close the atnosphere poppet.
After the atnosphere poppet closes, the pivot
arm which pivots freely on the push rod
pl unger, opens the vacuum poppet (Fig. 14).

The balancing force against the vacuum
poppet, by the vacuum poppet conpensator stem
reduces the force required to lift the poppet
from its seat. Snoothness in the initial
application of the power brake is thereby
obt ai ned.

Wth the vacuum poppet open, vacuum is
transmtted to the left side of the di aphragm
assenbly and to the right side of the power
pi ston. Wth vacuumon the right side of the
pi ston and atnospheric pressure on the |eft
side, a pressure differential is created which
noves the piston to the right conpressing the
return spring.

As the power piston noves to the right, the
hydraul i ¢ pl unger noves to the right in the
hydraulic cylinder. Initial noverment of the
pl unger all ows the compensating val ve to seat,
trapping fluid in the hydraulic cylinder.

Fl ui d under pressure then passes through t he
resi dual check valve and through the lines to
the wheel cylinders.

Wth vacuum on the left side of the
di aphragmassenbl y and at mospheri c pressure on
the right side, a reaction force is obtained.
The reaction force is proportioned to the
appl yi ng force acting on the power piston, thus
giving the driver a conplete feel of his
brakes. A lighter degree of reaction is
obt ai ned agai nst
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F GURE 14-Appl i ed Position

the push rod and plunger during initial applica-
tion of the power unit by use of the inner
"first stage"” diaphragm After initial applica-
tion, the force of the counter-reaction spring

i s overcone and additional reaction force is

obt ai ned.

Hol di ng Posi tion

Wien the operator hol ds a steady pressure on the
brake pedal during any phase of a braki ng opera-
tion, the reactionary force created within the

power piston bal ances the physical pedal
pressure and allows the power piston and
rod plunger to reach a hol ding position.
When this occurs, both the vacuum and
at nrosphere poppets are seated and the
degree of vacuumat the right side of the
piston and at the left side of the
di aphragm assenbly is sufficient to give
the requi red degree of hydraulic pressure
and corresponding reaction force until
such a time when a further application or
rel ease takes place (Fig. 15).

FI QRE 15—+bl ding Position
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Resi dual Check Val ve

During application, the fluid passing
throaugh the naster cylinder outlet causes
the rubber lip of the residual check valve
to expand allowing the fluid to pass to the
Iines and wheel cylinders. Upon rel ease, the
hydraulic pressure existing in the Ilines
forces the residual check valve spring to
conpress noving the check valve slightly off
its seat. As the pressure decreases, the
residual check valve again seats holding a
slight pressure in the lines and wheel
cylinders preventing air from entering the
system (Fig. 13).

PONER BRAKE UN T DI SASSEMBLY
Power Cyli nder

NOTE Al ways use extreme care in
handl i ng hydraulic system parts to
prevent their coning in contact with
mneral oil, gasoline, or kerosene.
Wien overhauling the unit, always
use repair kits.

Place the unit in a vise and renove the
rubber dust guard retaining spring, dust
guard, and felt washer fromthe end pl ate and
pl unger push rod.

Bend up two tabs on the end plate and
renove the plate and gasket. Renove the
vacuum hose from the tube attached to the
vacuum cylinder. Renove the vacuum and
at nospheric pressure tube assenbly attaching
screw and renove the assenbly fromthe vacuum
cylinder shell.

Renmove power piston assenbly from the
vacuum cyl i nder shel | .

Conpress the vacuum piston return spring
far enough so that the "C' washer can be
renoved from the groove in the naster
cylinder piston rod. The retaining plate and
vacuum piston return spring can now be
renoved fromthe vacuum cyl i nder shell.

To insure proper reassenbly, scribe a line
across the ouside of the vacuum cylinder
shel | and nmaster cylinder housi ng. Renove the
three screws attaching the vacuum cylinder
shell to the master cylinder.

Lift off the vacuum cylinder shell and
renove gasket and rubber ring. Push naster
cylinder piston rod into naster cylinder and
renove the leather seal from the master
cylinder (Fig. 16).

Master Cylinder

Renove cover and gasket and drain fluid.

Pl ace the master cylinder in a vise. Use a
1-1/8" socket and renove the conpensating
val ve fromthe naster cylinder.

Loosen the outl et and residual valve fittings
but do not rermove them (Fig. 12).

Renove st op washer retaining ring with Tool
J-4245 "Truarc" Pliers.

NOTE: If ring is of Spirolox type,
use a sharp pointed tool to pry end
of ring out of groove.

TECHNICAL SERVICE MANUAL

1. Vacuum Gyl i nder

Gasket

Rubber R ng

Leat her Seal

R ston Rod

Master Gyl i nder Housi ng

OUTRWN

FI QRE 16—Renoval of Vacuum Cyl i nder
from Master Cylinder Housing

Pull rnaster cylinder piston rod out of
master cylinder.

Rernove stop washer, piston rod washer, cup
and cup retainer ( Fig. 17).

Retai ning R ng

S op Vésher

P ston Rod Vsher

Qup

Qup Retai ner

A ston Rod

Master Gyl i nder Housi ng

Nogh~whE

Fl QURE 17—Master Cylinder P ston Rod and
Qperating Parts

Rermove naster cylinder fromvise, hold it
upsi de down and renove the outlet fitting and
resi dual check val ve assenbly (Fig. 18).

d anp conpensating val ve in vise and renove
spring retainer, spring valve, and rubber seal
(Fg 19).

Vacuum R ston and Val ve Assenbl y

Renove vacuum hose, tube, and tube seal from
pi ston assenbl y.
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Qitlet Ftting
Qitlet Htting Gasket
Resi dual Check Val ve
Sring

F QURE 18—Resi dual Check Val ve

AOONE

Pul'l the rubber stop washer off the steel stop
washer. Renove the two steel stop washer attach-
ing screws and separate the washer, conpensating
stem di aphragm and conpensating stemfromthe
pi ston assenbly (F g. 20).

To insure proper reassenbly, scribe alignnment
narks on the front piston plate and pi ston and
val ve assenbly pl ate.

M ace the piston and val ve assenbly plate in
a vise being careful not to danage the vacuum
tube port surface.

Renove the five front piston plate attaching
screws and separate the front piston plate,
gasket, di aphragmassenbly, and counter-reaction
spring (Fig. 21).

Renove vacuum poppet spring armfrompi ston
plate. Wsing pliers, renove the two at nosphere

Val ve

Rubber Seal

Ret ai ner

Sring 5. FAtting

ApWONE

FI QURE 19—Conpensati ng Val ve

poppet retaining clips (if necessary break
clips).

Separ at e at nosphere poppet and spring from
pi ston pl ate.

Rerove push rod, plunger, and vacuum poppet
assenbly fromthe piston plate.

From the groove in bore of piston plate,
renove plunger snap ring. Wse a sharp tool to
renove the spirolox ring fromend of plunger
and separate pivot washer and pivot arm from
plunger. Renove with pliers, the two vacuum
poppet retaining clips to separate poppet from
pivot arm (If necessary break clips). Renove
seal fromouter dianeter of plunger (F g 211.

Pl ace piston plate on bench and renove the
Six retainer plate attaching screws and sepa-
rate retainer plate, ring, wck, packing plate,
and | eather packing Fig. 22).

11
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1. Rubber Stop Washer 5. Vacuum Hose

2. Steel Stop Washer 6. Vacuum Tube
3. Compenseting Digphragm 7. Seal
4. Compensating Stem 8. Power Piston

FIGURE 20—Removal of Vacuum Hose,
Compensating Diaphragm, and Stem

CoNounhwNpE

Front Fiston Mate

Gasket s

D aphragm Assenbl y

Qount er- Reacti on Spring

Assenbl y Quide Pin J-5404

P ston and Val ve Assenbly P ate
Vacuum Poppet Spring Arm

Soirol ox Rng

A vot Vésher

CLEAN NG AND | NSPECTI ON CGF
PONR BRAKE N T

Thoroughly wash all parts in al cohol. Use air
pressure to rermove fluid from all internal
passages.

I nspect the vacuumcylinder shell bore for
scoring. nicks, or dents. If slight, they may
be renmoved with fine enery cloth.

I nspect master cylinder body. The bore,
one i nch down fromthe open end, nust be free
of any scratches or corrosion to insure proper
seal of ,the master cylinder cup.

I nspect all gasket contact areas.

Inspect piston plates for cracks and
danaged t hreads. Check pl unger bore and poppet
seats for any scratches or nicks. Do not
attenpt to refinish bore. Replace piston plate
i f necessary.

I nspect the finished surface of the naster
cylinder piston rod for any scoring or
pitting. Do not attenpt to refinish rod
surface; replace with newrod if necessary.

10. dips

11. Avot A‘'m

12. At nosphere Poppet Spring

13. Vacuum Poppet

14. Piston and Val ve Assenbly P ate
15. At nosphere Poppet

16. Seal

17. P unger and Push Rod Assenbl y
18. Snap R ng

F QURE 21-B aphragm and Val ve Assenbl y
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Retainer Hate

Expandi ng R ng

Wck

Packing Hate

Leat her Packi ng

Fiston and Val ve Assenbly Hate
Fi ston Assenbly R ng J-5406

NogohswNhE

FI QRE 22—Vacuum Pi st on Assenbl y

Inspect finished surface of push rod and
pl unger assenbly for any scoring or pitting.
Rod nust pivot freely in the plunger wthout any
noticeable end play. Do not attenpt to refinish
pl unger surface; repl ace assenbly if necessary.

I nspect vacuumcylinder end plate for possible
di stortion.

PONR BRAKE LN T ASSEMBLE

Mast er Gyl i nder

M ace a new gasket over threads of residual check
valve fitting. Hold fitting in a vertical
position and install the cone end of valve into
fitting. Pace the spring in the recess of the
valve. Wth the naster cylinder upside down,
thread t he resi dual check val ve assenbly into the
naster cylinder (Fg. 18).

Op a new master cylinder cup in brake fluid
and place the large side of the cup retainer to
the lip side of the cup. Apply a filmof brake

fluid on the naster cylinder piston rod and
pl ace retainer and cup onto the rod. Install
the pi ston rod washer and pi ston rod st op washer
against the cup (Fig. 17).

d anp the master cylinder body in a vise and
insert the piston rod assenbly into the bore
exercising care to prevent cutting the cup.

Install new retaining ring in recess of
cylinder bore; use Tool J-4245 "Truarc" Piers.
P ace a new rubber seal on the conpensating
valve fitting. Insert stemof new conpensating
valve into the threaded end of fitting. Place
a new spring over valve stemwith the large coil
into the fitting. Conpress the spring and
install a new spring retainer onto the val ve
stem(Fig. 19).

Before installing the conpensating valve
into the naster cylinder, push the naster
cylinder piston rod into the naster cylinder;
hold in this position while threading the val ve
fitting in place. This will insure that the
operating stemof the valve is on the correct
side of the master cylinder washer riveted in
the end of naster cylinder piston rod. Tighten
valve fitting to a torque of 125 to 250 inch
pounds.

(perate the piston rod nanual | y and observe
conpensating valve action. Initial rovenent of
piston rod should imrediately allow the val ve
to straighten and seal .

Tor que down the residual check val ve fitting

to 500700 inch pounds of torque. Reinstall
naster cylinder outlet fitting, cover, and new
gasket s.

Pull out the master cylinder piston rod;
install Tool J-5405 Seal Installer over the end
of the piston rod. Install a new seal over the

end of the tool with the lip of the Ieather
toward the master cylinder. Press in place and

renove tool (Fig. 231
1. Seal
2. Seal Installing Tool

3. Master Gylinder Piston Rod

H GQURE 23-tnstal ling Master Cylinder
Leat her Seal

13
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Vacuum Gyl i nder Assenbl y

P ace new hydraulic rubber seal in recess of
naster cylinder.

Posi tion new paper gasket on master cylinder
flange and reinstall the vacuum cylinder shell.

Check scribed al i gnnent narks to insure proper
reassenbl y.

M ace | arge coil ed end of piston return spring
in power cylinder wth hook end of spring between
cap screw and rai sed projection in the bottom of
power cylinder.

M ace spring retainer over spring wth hook
end of spring in the notch on the retainer.
Gonpress spring and install new "C' washer in
groove of the nmaster cylinder piston rod.

Assenbl y of Power PFiston
and Val ve Assenbl y

P ace a rubber seal on the push rod plunger wth
the lip pointing toward the push rod. Qoat the
plunger with lubriplate and install it into the
bore of the piston plate; install lock ring (refer
to Fg 21).

M ace stemof vacuum poppet in hol e at rounded
end of pivot armand install two new retaining
clips, one on top of the other. P ace pivot arm
and vacuum poppet assenbly on end of plunger,
install pivot washer, and engage Spirolox ring
into groove at end of plunger.

A ace vacuum poppet armspring into recess of
piston plate with end of spring contacting the
vacuum poppet stem install attaching screw

M ace atnosphere poppet spring between pivot
armand piston plate wth large coil of spring
towards atnospheric port. From opposite side of
piston plate, insert atnosphere poppet stem
through pl ate, spring, and pivot armand install
two newretaining clips, one over the other.

Povwer H ston Assenbl y

M ace pi ston and val ve assenbly pl ate assenbl y on
bench; install Assenbly Quide Pins, Tool J-5404,
(Fg 21). GCenter reactionary spring on plate
with small coil against plate.

A ace diaphragm assenbly on top of spring
centering the large coil of the springinthering
pl ate of di aphragmassenbly. M ace new gasket and
front piston plate on top of di aphragmassenbl y.

Check scribed alignment marks and make sure
bypass hol es are aligned properly.

Gonpress spring and renove gui de pins one at
a tine and replace with screws. Check the
centering of the diaphragm assenbly before
tightening. Torque screws to 25-40 inch pounds.

M ace Piston Assenbly R ng, Tool J-5406, on a
bench and install the sleeve and piston plate
assenbly into ring with sleeve up (Fg. 22).

Position new |leather packing on the piston
with the lip up; place packing plate inside
packi ng, aligning hol es in packing plate to hol es

TECHNICAL SERVICE MANUAL

in piston plate.

Qut a newcotton wick to correct length. Dp
it in vacuum cylinder oil and place it inside
the | eat her packing.

Install expanding packing ring so that
projections wll point up and into wick.
Conpress | ock end of ring and engage notch with
hook near the other end. Place retainer plate
over the assenbly ; align holes and cutout in
pl ace.

Install and tighten the five screws suffi-
ciently to prevent any vacuum | eakage.

I nsert vacuum poppet conpensating stem and
clonpensati ng diaphragm into recess of piston
pl at e.

The by-pass slot of diaphragm should face
out war d.

Attach steel stop washer to piston hub with
the two retaining screws.

Sof ten the adhesi ve side of the rubber stop
washer with gasoline and place it on the steel
st op washer.

Install seal in vacuum port, hook tube
assenbly to piston plate, and insert attaching
screw Attach vacuum hose to tube assenbly
(Fig. 20).

Apply a thin filmof vacuumcylinder oil to
the inside of the vacuum cyli nder.
insert the piston and valve assenbly into the
vacuum cylinder. Align the end of the vacuum
hose with the hole at side of the vacuum
cylinder shell for vacuuminlet tube.

Wen al i gned, engage the hooked end of the
piston return spring between the webs on the
back side of the piston. Qperate the piston, by
hand, several tines and make sure it wll
maintain its correct alignnent during opera-
tion. If the alignnent is not naintained, it
will be necessary to rotate the piston to
rel ocate.

Install gasket and tube and pl ate assenbly
to cylinder shell.

Install the vacuum hose. (perate piston to
check that the vacuumhose does not contact the
vacuumcyl i nder shel|l during the stroke.
Install the end plate and gasket. Ginp the
| ocki ng tabs.

Assenbl e felt val ve rod washer on val ve rod.

D p snall end of rubber val ve rod guard into
brake fluid. Install on valve push rod and
attach to the end plate. M ace valve rod guard
retainer in position.

Mai nt enance
1,000 Mles (Check the brake fluid level. FIl to
wth-in /2" of filler opening.
5,000 Mles heck all vacuumand brake fluid
connections for |eakage.
10,000 M| es Check brake pedal |inkage; check
I'i ni ngs and drumcondi tion. dean air
;:I Iezlmer. dean check valve on nani
ol d.

Pedal Linkage Adj ust nent

Renove clevis pin and detach push rod assenbly
fromoperating bell crank. Loosen | ock nuts and
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adjust thelength of the push rod so that the
power unit wll be in the conpletely rel eased
position when the brake pedal rod cushion is up
agai nst the floor pan.

To prevent any contact during operation, a
mninum of 3/4" clearance nust be naintained
between the center line of the push rod to bell
crank clevis pin and the outer surface of the
front adjusting link |ock nut.

Testing Power Brake System

Road test the car by applying the brakes at the
speed of approxinately 20 MP.H |f the vehicle
does not stop evenly and quickly and the pedal
has a spongy action, it is anindication that air
is present in the hydraulic system B eed the
systemin the usual manner.

Wth the engi ne stopped and t he transni ssi on
in neutral, make several pedal applications to
elimnate all vacuum from the system Depress
the brake pedal and hold in this position. The
pedal should hold a steady position. If the
pedal gradually falls away under this pressure,
the hydraulic systemis not functioning proper-
ly.

Depress the pedal and hold in that position
while the engine is started. If the vacuum
systemis operating correctly, the pedal will
tend to fall away under the foot pedal pressure
and at the sane tine less pressure wll be
required to hold the pedal in that position. If
this actionis not felt, the vacuumpower system
is not operating properly.

PCBS BLE O FH GLTI ES AND GORRECTI ONS

GOND TI ONS AND PROBABLE CALBE

Hard Pedal (Mechanical Conditi on)
d azed Lini ngs
G ease or Brake Huid on Lining
Bi nd i n Pedal Linkage

Hard Pedal (Vacuum Fail ure)
Faul ty Vacuum Check Val ve
Col | apsed Vacuum Hose
Pl ugged Vacuum Fittings
Reserve Tank Leaking

Hard Pedal (Power Unit)
I nternal Vacuum Hose

Vacuum Leaks in Power Piston

Restricted Air O eaner

At nospheric Poppet Not Sealing

Vacuum Gyl i nder to Master Gylinder Vacuum Leak

Bind in Push Rod and Pl unger Action
QG abbi ng Action in Brakes

QG ease or Brake Fluid on Linings

Rough or Scored Druns

Reacti onary D aphragm Leak

Count er - Reacti on Spring Broken

Restricted D aphragm Passage

Faulty Pivot Armand Vacuum Poppet Action
Bind i n Push Rod and Pl unger Action
Pedal Coes to Fl oor
Brake Adj ust nent
Ar
Brake Fluid Leak
Brake Drum O acked
Conpensati ng Val ve Leak
Master Cylinder Plunger Seal Leak

CRECTI N5

d ean and Adj ust
Correct Leak—Rel i ne Brakes
Free Up and Lubricate

O ean or Repl ace
Repl ace
O ean or Repl ace
Repl ace

If Loose, Replace—dean Interior of Power
Cyl i nder Shel |

Recondi ti on Power Piston

O ean or Repl ace

Repl ace Poppet Val ve

Recondi ti on Power Unit

Check Operation and Lubripl ate

Correct Leak—Reline Brakes

d ean and Turn Down

Repl ace

Repl ace

By-Pass Hole in Gasket not in Aignnment—
d ean Passage

Check Qperati on—Repl ace

Check Operation and Lubripl ate

Adj ust

Bl eed Brake Lines
Correct Bl eed

Repl ace

Repl ace Val ve—Bl eed
Recondi ti on —Bl eed
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PGOSSI BLE DI FFI CULTI ES AND CORRECTI ONS

CONDITIONS AND PROBABLE CAUSE CORRECTION
Brakes Do Not Rel ease Properly
| nproper Brake Adj ust nent Adj ust
Pedal Li nkage B ndi ng Free W
Fictioninthe Mster G/inder Aston Rod Sroke Leat her Seal B nd
Resi dual Check Val ve Repl ace—Bl eed
Interference in VacuumP ston Sroke Rubber Vacuum Li ne shoul d Mai ntain Omduring

the Piston Stroke. If Hose Mwve by Rel ocat-
ing the Piston on the Return Spring

Excessi ve Power Fiston Packing Friction Check Cylinder Shell and Piston Packing for

Gonpensat i ng Val ve Sti cki ng Repl ace Val ve-- Bl eed

P ston Return Spring Broken Repl ace

Brake Shoes Return Spring Broken Repl ace

Brake Shoe B nd on Backing M ate Apply Lubriplate

Bind in Push Rod and M unger Action Check Qperation and Lubriplate

Restricted Air Passage in Fiston Pate Check Al i gnment —€ ean

Restricted Air d eaner d ean or Repl ace

BRAKE SPECI FI CATI ONS
Series " Hor net " "Véasp" "Ranbl er"
Type of Mechani sm Lockheed Hydraulic  Lockheed Hydraulic Lockheed Hydraulic
Make Bendi x Servo Bendi x Servo Bendi x Fl oati ng
Shoe

Total Foot Braking Area 191 Sg. In. 160 Sg. In. 104.3 Sg. In.

Lining S ze—
Wdth x Length

Pri mar y—Fr ont 2-1/2" x 9-3/8" 2-1/4" x 8-1/2"" 2" x 9-7/8"
Rear 2" x 9-3/8" 1-3/4" x 8-1/2" 1-1/4" x 8-27/ 64"
Secondar y—Fr ont 2-1/2" x 12" 2-1/4" x 11" 1-3/4" x 7-11/16"
Rear 2" x 12" 1-3/4" x 11" 1" x 8-27/64"
Pedal Free Play Wthout Power Brakes 1/4" to 1/ 2" 1/4" to 1/ 2" 1/4" to 1/2"
Drum D aneter, |nches 11" 10" 9" Front
8" Rear
Front Wieel Cylinder Bore,
D anet er 1-1/8" 1-1/8" 1"
Rear Wheel Cylinder Bore,
D anet er 15/ 16" 15/ 16" 13/ 186, ,
Master Gyl inder Bore,
D anet er 1" 1"
1

A ston A earance, |nches
Wieel and Master Cylinder . 001" to .003" . 001" to .003" . 001" to .003"

Master Cylinder Piston Rod D aneter,
I nches (Power Brakes Treadl e Vac) 21/ 32" 21/ 32"
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WHEES AND TI RES

Series "Hor net" "\sp" " Ranbl er"
Weel dze 15" 15" 15"
Tire Sze
S andard 7.10 x 15" 6.70 x 15" 6.40 x 15"
Tire Pressure
@l d Front and
Rear Wieel s 24 Lbs. 14 Lbs. 24 Lbs.
R VEAR
FIl QRE 24-FEffect of Inflation Pressures
Abnormal tire wear can be caused by i nproper

Wienever the air pressure is either greater or
| ess than recommended, the bal ance of forces in
the tire is upset. Results are abnormal wear

inflation pressures, wheel balance, nechani cal
irregularities, or msaligned front suspension.
Atire severely cupped is mainly due to | oose

steering connections, |oose wheel bearings, or and premature failure.

any excessive |ooseness throughout the front

suspensi on. An uneven brake adj ustnent, out - of - Wieel Bal ance

{?Egdvga?l.(e druns, nay al so cause rapid and uneven Tire and wheel balance is very inportant both

for preventing excessive tire wear and for ease
in handling the car.
There are four factors

Atire which is worn only on one side of the

tread is normal |y caused by excessive positive or

involved in wheel

Inegative dcanber. r']I'he extent fOf cr?brrber waiar s bal ance and each one nust be consi der ed.
argely due to the anount of canber angle in : ) ;
relation to the type or shape of local road Radial run-out is the unevenness of tread

caused by an eccentric wheel or tire (Fig. 251.
surf aces.

Tread wear very sinilar in appearance may al so
be caused by driving at hi gh speeds on turns. This
is known as "Qornering" tread wear and cannot be
corrected by the changi ng of the canber angle.

Anincorrect toe-in or toe-out adj ustnent wll
cause one edge of the tire tread to wear to a
"feathered edge." This is noticed by a rounded
of f edge on one side and sharpness on the ot her.
This actually neans that the tire is slipping
sideways or scuffing as it travel s down the road.

If the "feathered edge" is on the inner sides
of the tread, either on one or both tires, it
indicates that one or both tires have excessive
toe-in, while the sane condition on the outer
sides of the treads indicate excessive toe-out.

In sone i nstances, one front tire may indicate
toe-in wear, while the opposite tire indicates
toe-out wear. Wen this condition is encountered,
the steering goenetry nust be checked and set to
speci fi cati ons.

This condition can also be caused by bent
steering arns, wth the result that the inside
wheel on both turns, either toes-in or toes-out
i n excess.

Inflation Pressures

e of the nost inportant factorsintire careis

S X ; FI QURE 25—Radi al Run- Qut
to maintain proper inflation. In order to
naintain the correct inflation pressure, tires To correctly inspect a wheel for excessive
shoul d be checked when cold. The effect of three run-out, the wheel should be nounted by neans
types of inflation pressures are shown in of the mounting lug either on a hub or an

Figure 24.

The infl ati on pressure recormended by the tire
manuf acturer is the nost effective pressure to
use in order to naintain efficient balance,
riding confort. tire life, and snooth steering.

of f-the-car type bal ancer.

The radial run-out is checked at the tire bead
seat (Fig. 26) not the outer rimof the wheel.
This run-out should not exceed .062" or 1/16"
of an inch.
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F QLRE 26¢check Weel for Run Qut

To check whether the run-out is in the wheel or
the hub, mark the high spot on both the wheel
and hub with a "+" sign, then nark the | ow spot

on the wheel and hub with a "— sign. By placing

the high spot "+" mark 180° fromits forner

position and rechecking the run-out, the run-out
high limt should be at the sane "+' nark on the

wheel . If the highlimt is at the "+ nark on
the hub. then the hub has the run-out.

FIl QRE 27-tateral Run- Qut

Lateral run-out is the side novenent of the
wheel caused by a bent hub or wheel (Fg. 27).
Lateral run-out can be checked in the same
nmanner as radial run-out. However, the readi ng

is taken at the inner vertical bead flange (F g.

26).
Satic unbal ance is an unequal distribution of
wei ght around the center of rotation (Fg. 28).

of weight around the vertical
t he wheel

Fl QURE 28-St ati ¢ Unbal ance—-Wen Weel
Veight is not Evenly D stributed around
the Hub as a Center, the Heavy
Point Goes to the Bottom

Dynani ¢ unbal ance i s an unequal distribution
center line of

(Fig. 29).

FI QRE 29 —Dynanic Unbal ance —Wen
Wieel Veight is not Evenly D stributed
around the P ane of Rotation,

H gh Speeds Result in
Wieel Vebbl e

Fotation of Tires

To equalize tire wear, it is recomended that
the tires be interchanged after the first 2,500
mles, and every 5,000 mles of service
thereafter. Follow the rotation procedure as
illustrated in Figure 30.
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FI GURE 30—Fire Rotation

FRONT WHEEL BEAR NGS

The front wheel bearings are of the taper
roller bearing type. The front wheel bearing
assenbly consists of the inner and outer
roller bearinas, their cups, and a arease

ml’ﬂg;’j

FI QURE 31-Front Wieel Bearing Assenbly
"Wasp" Series Shown

Wien repacking front wheel bearings, clean
all parts in a suitable solvent and inspect
bearings and cups for excessive wear. Repl ace
any questionabl e parts. Al ways use a new seal
upon reassenbl y.

Pack the bearings with a good reconmended
beari ng grease, then nount the wheel on the
wheel spindle. To adjust the wheel bearings,
rotate the wheel while tightening the wheel
spindle nut. Tighten the nut until it is
firmy seated and will cause a drag on the
wheel . Back off on the adjusting nut to the
first castellation or until the cotter pin
hol e i s aligned. The wheel should now be free
to rotate but without play in the hub and
beari ngs.

Install a new cotter pin and lock it to
the nut and spindle. Install the inner and
outer hub caps.

REAR WHEEL BEAR NGS
(AXLE SHAFT)

Rear Axl e Shaft Bearing Renoval

Attach Rear Hub Pull er 1-736-Bto the rear wheel
hub I Fig. 32) and renove the hub.

FI QURE 32—Rear Hub Pull er J-736-B
Renoves Rear Wieel Hubs wi t hout
Damagi ng Internal Axle Parts

Check the axle shaft end play using End P ay
Checki ng Tool J-2092; note the end pl ay.
Remove the cap screws attaching the brake
support plate to the axle tube. Side the oil
seal, support plate, and shins off the axle
(Fig. 33). The oil seal on the "Ranbl er" Series
is located between the support plate and the
axl e tube. The shins should be neasured, using
a mcroneter to determine the anount that
shoul d be reinstalled at the tine of assenbly.
I nspect the brake support plate for elongated
attaching bolt hol es.

To renove the axle shaft, install special axle
shaft puller (J-2498-A ) to the axle as shown
in Figure 33 and pull the axle shaft out of the
housing. Then slip the bearing cup off the
shaft. The bearing cone is a press fit on the
axl e shaft and nust be renoved. using an arbor
pr ess.

FI QJRE 33-Axl e Shaft Renoval with
J-2498- A

19
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Axle Shaft Bearing Installation

The axle shaft bearings have no provision for
| ubrication after assenbly. These hearings shoul d
be packed with a good quality wheel bearing
| ubricant before the reassenbly operation. Press
axl e shaft bearings onto the axl e shafts wth the
small dianeter of the cone toward the outer
tapered end of the shaft using Bearing Repl aci ng
Tool J-2995. The inner axle oil seal is extrenely
important. A ways use new seal s when reassenbl i ng
an axle. Soak the seals in light lubricating oil
to make themsoft and pliabl e and to prevent bei ng
burned in operation. Install the seal using the
shaft oil seal replacer (J-2539 on the "Hornet"
Series, J-2626 on the "Vésp" Series, and J-4484
on the "Ranbl er" Series). Install the axl e shafts
indexing the splined end with the differential
side gears.

NOTE The "Hornet" Series right .hand

axl e shaft is 11-/2" longer than the

left one.

Install the outer bearing cup, using axle
shaft bearing cup repl acer J-1433- 1.

Install the original shins onto the axle with
the drain hole aligned with the hole in the axl e
tube (if the end play was checked at the tine of
di sassenbl y and required correction, a correction
can be nmade at this tine). Install the brake
support plate, spacer, and oil seal. The
"Ranbl er" Series oil seal is installed behind the
brake support plate. Tighten the support plate
bolts to 50-55 foot pounds torque on the "Hornet,"
and 30-35 foot pounds on the "Wsp" and "Ranbl er"
Series.

Wen checki ng axl e shaft end play, strike the
end of each axle shaft wth a | ead hanmer to seat
the bearing cups agai nst the support plate.

Attach Axle Shaft End P ay Tool J-2092 to the
end of one shaft, affix a dial indicator to the
support plate or the tool, and check the play when
pushing and pulling on the axl e shaft (F g. 341
End pl ay shoul d be . 002" to . 004"

Add shinms to either side to increase end
pl ay, renove shins to decrease end play. Note
the position of the thrust block. There
should be a mninum of 1/16;" clearance
bet ween the thrust block and the differenti al
pi ni on shaft.

Inspect the hub key for a snug fit in the
keyways of the axle shaft and hub.

The tapers of the hub and axl e shaft must be
clean and dry.

Slide the hub onto the axle shaft aligning
the keyways; install the key and press the
hub onto the shaft. The key should be flush
with the hub.

Install the thrust washer and axle nut and
tighten 180 to 190 foot pounds torque on the
"Hornet" Series; 160 to 165 foot pounds
torque on the "Wasp" and "Ranbler" Series.
(If the cotter key holes are not in line,
tighten the nut to the next castellation.)
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Rear Axle Assem



REAR AXLE AND
PROPELLER SHAFT SECTION

REAR AXLE D SASSEMBLY
Axl e Assenbly Renoval

Renove the plug at the bottom of the axle
housi ng and al l owthe | ubricant to drain from
the axle.

An axle flushing solution can be used in
the axle to degrease the parts before the
actual disassenbly is started. This practice
will save time during disassenbly as the
parts will be free fromlubricant and nay be
handl ed and i nspected easily.

"Hornet" and "Wasp" Series

Rai se and support- the rear of- the body.

D sconnect the hand brake cable at the
bel I crank and the hand brake cabl e housi ng
at the bracket.

Then di sconnect the torque tube fromthe
transnmission, the rear brake hose at the
bracket on the body floor pan, the rear
springs and shock absorbers from the axle
tube, and the rear axle stabilizer bar at the
axl e tube.

Roll the axle free from the car and
di sconnect the truss rods, torque tube, and
propel l er shaft fromthe rear axle.

The nethod of propeller shaft attachnment
tothe rear axle is illustrated in Figures 1
and 2.

4

FI QURE 1—Rear Axle and Propel |l er Shaft
Conpani on Fl ange "Hornet" Series

The "Wasp" Series incorporates the "slip"
type coupling. The propeller shaft and
coupling can be slipped of f the pinion shaft
when breaking the connection between the
propel l er shaft and rear axle, Figure 2.

Pl ace the rear axle on suitable stands to
facilitate overhaul

"Ranbl er" Series

Rai se and support the rear of the body.

Renove the rear wheels and rear wheel
hubs.

Then di sconnect and renpve the hand br ake
cables fromthe brake assenblies.

Renove t he propel | er shaft usi ng Coupling
Nut Wenches J-4486 (Fig. 3).

T e o B T I T
—

FIGQURE 2—9li p" Type Coupling "Wasp"
Seri es

FI QURE 3—Looseni ng "Ranbl er" Series
Propel l er Shaft Coupling
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The coupling nut dust shield will serve
as a puller to partially renove the
propel |l er shaft fromthe rear axle pinion.
Di sconnect the rear shock absorbers, the
rear brake line at the bracket on the body
floor pan, and the rear springs from the
body.

The axl e and springs may be renoved from

the car as an assenbly.
Remove the rear springs to provide ade-
gquate roomto work on the axle.

Install the axle on suitable stands to
facilitate overhaul .

Hub and Drum Renoval

Rear Hub Puller J-1644-B or J-736-B,
attached to the rear wheel hub (Fig. 4)
shoul d be used to renove the hub. The use
of a "knock-out" on the end of the axle
shaft nmy cause damage to the rear wheel
bearings or the thrust bl ock.

FI QURE 4—Rear Hub Puller 1-736-B
Removes Rear Weel Hubs without
Damagi ng Internal Axle Parts

Brake Support Pl ate Renoval

First check the axle shaft end play using
End Pl ay Checki ng Tool J-2092; note the end
play. This practice will aid in setting the
correct end play clearance at the tine of
reassenbly. (Refer to section "Checking
and Adjusting Axle Shaft End Play.")

Then renmove the cap screws attaching the
brake support plate to the axle tube. Slide
the oil seal, support plate, and shinms off
the axle (Fig. 5).

The oil seal on the "Rambler" Series is
| ocated between the support plate and the
axl e tube.

The shins should be neasured using a
mcrometer to determine the anount that
should be reinstalled at the tine of
assenbl y.

Inspect the brake support
el ongated attachi ng bolt hol es.

plate for

1. Support M ate
2. Shins
3. Al Sea

Fl GURE 5—Renovi ng the Brake Support
Plate "Hornet" Series

Axl e Shaft Renoval

Attach special axle shaft puller (J-2498-A) to
the axle as shown in Figure 6 and pull the axle
shaft out of the housing. Then slip the bearing
cup off the shaft.

FI QRE 6-Axl e Shaft Renoval Wth J-2498- A The
bearing cone is a press fit on the axl e shaft
and nust be renoved using an arbor press (Hg. 7).

FI QRE 7—ke an Arbor Press to Renove the
Wieel Bearing Fromthe Axle Shafts
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Inspecting Axle Shafts

Install a differential side gear on the
spline of the rear axle shaft and pl ace the
shaft between lathe or sinlar type centers.

Use an accurate dial indicator and check
the run out at the center of the finished
surface of the side gear hub. This run out
shoul d not exceed a total of .007" (Fig. 8).

Then using the dial indicator, check the
run out at the nachined surface adjacent to
the bearing. This should not exceed .003"

(Fig. 9).

FI QJRE 8—¢check the Axle Shaft Inner End
for Run Qut

FI QJRE 9—check the Axle Shaft Quter End
for Run Qut

I nspecting the Axl e Housi ng

A bent axl e or housi ng nay put an excessive strain
on axle parts and nake the axle noisy. It is,
therefore, inportant to inspect the axle housing
for strai ghtness.

M ace two straight-edges across the flanges of
the housing and neasure the distances between
their ends (Fig. 10). If the straight-edges are
parallel wthin %" at a distance of 11" fromthe
tube center, the housing is serviceable. MNake
this inspection two ways - rizontally and vert
H GRE 10+nspecting Rear Axl e Housing for
a Bent or Sagged Condition. D nensions "A'
and "B' Should be Equal Wthin 3/32"

\1! -

FI QRE 10—+nspecting Rear Axl e Housing for
a Bent or Sagged Condition. D nensions "A'
and "B' Should be Equal Wthin 3/32"

Dfferential Renoval

Remove the differential cover bolts. Note the
ratio tag which is held on by one of these bolts
and reinstall it at tine of assenbly.

Before removing the differential from the
housi ng, nark the bearing caps with a center punch
to insure reassenbling in exactly the sanme
positions.

Two bars inserted in the differential (Fg.
11) and pried against the housing will lift the
assenbl y out of the housing. Care shoul d be taken
to prevent danaging the bearing cups, rollers.
and shi ns.

FIQRE 11Prying the Dfferential Qut of
the Axl e Housi ng
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Tie the side bearing shins to their respective
bearing caps and cups to prevent msplacenent
whenever the differential is renoved. This is
done if the bearings are in good condition and
are to be re-used.

Dfferential S de Bearing Renoval

A puller (J-2497) is used to renove the side
bearing cones fromthe differential case (Fg.
12). Wen using this tool, be sure it pulls on
t he bearing cone in such a nanner that the rollers
are free. If the puller bears on the roller cage,
it wll danage the bearing.

FIGRE 12+ulling Offerential S de Bearing
Wsing Pul l er J-2497

R ng Gear Renoval

Renove the cap screws that attach the ring gear
to the differential case.

Wsing a brass drift, tap the ring gear from
the case. Do not nick the ring gear face of the
differential case or drop the gear.

CAUNMTON Do not chisel or wedge the
ring gear fromthe case.

Dfferential P nion Gears and Shaft
Renoval

Wse a 3/16" dianeter drift at least 3" long to
drive out the lock pinthat holds the differential
pi ni on shaft in place (Fg. 13).

The pinion shaft can then be driven out and
the thrust block can be dropped out through the
differential side gear (Fig. 14).

Roll the differential pinion gears around on
the side gears until they can be lifted out
through the holes in the case. Then lift out the
side gears and their thrust washers.

FI QURE 13-Eriving the Pinion Shaft Lock
Pin Qut of the Dfferential Case

Fl QURE 14—Renoving the Dfferential Fnion
Shaft and Thrust Bl ock

I NSPECTI ON OF REAR AXLE PARTS

The Dfferential Pinion Gear Shaft

Wienever one rear wheel is stuck and the ot her
is spinning, the differential pinion shaft is
subjected to strain. Inspect this shaft for
scoring or other signs of wear. The shaft shoul d
be a press fit to a .010" loose fit in the
differential case.

Thr ust ock

Inspect the thrust block for excessive wear,
distortion, and cracks. Athrust bl ock that has
been worn or distorted will affect the end play
of the axle shafts. If used in this condition,
excessi ve end pl ay of the axl e shaft will result.

Dfferential Pinion Gears

Inspect the teeth of these gears for excessive
wear or chipping. Fit a newdifferential pinion
shaft into the gear to see if the hole is out
of round or worn. D scard the thrust washers.
New ones wi || be used during assenbly.
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Dfferential Side Gears

Inspect side gear for worn, cracked, or
chi pped teeth. The gear should be a snug fit
on the axl e shaft spline. Also inspect the fit
on the side gear in the differential case
bore. This clearance shoul d not exceed .007".
This play nust be corrected or it will cause
excessive backlash in the drive line. The
differential side gear clearance between the
case and gear should be 0" to .008", .004"
desired. Were a differential assenbly is to
the tight side, it will be acceptable, if not
nore than eight foot-pounds of torque applied
to either side gear will rotate the internal
gears. If the gears need repl acement, pinion
and si de gears shoul d be replaced as a set.

Dfferential Case

I nspect side bearing surfaces for nicks or
burrs. Snall nicks or burrs nmay be dressed
down with a stone or smooth file.

Rng Gear

Inspect all the teeth of this gear for wear,
cracks, or chipping. Then exanine the tooth
contact pattern to see if the gear has been
meshing correctly with the pinion gear.

If the tooth pattern indicates that the
ring and pi ni on have not been meshi ng correct-
ly, BOTH GEARS SHOULD BE REPLACED BECAUSE I T
IS | MPCSSI BLE TO ADJUST WIRN CGEARS FCR QU ET
CPERATI ON

Wienever replacement of either the ring
gear or the pinion gear is necessary, always
repl ace both gears. These gears are run-in and
| apped t oget her at the factory as nat ched sets.

I nspect the ring gear attaching screws for
elongation resulting from excessive tighten-
i ng and repl ace any screws that are el ongat ed.

Pi nion Gear and Shaft Renoval
"Hornet" Series

I nspect the rear axle conpanion flange for
face run out using a dial indicator (Fig. 15).
The run out shoul d not exceed .002".

Renmove the pinion shaft nut, using the
pi nion shaft nut socket tool (J-1411), while
hol di ng the pinion shaft flange. Use extreme
care to avoi d danage to the flange surfaces.

Renove the conpanion flange. This is a
press fit, use flange pull er J-2984 (Fi g. 16).
DO NOT DRI VE THE FLANGE GFF THE SHAFT. The oi l
seal may now be renoved.

FIl QRE 15-+nspect Rear Axl e Conpani on
H ange Face Run Qut

FI QURE 16—Renove the Rear Axle Pinion
Fl ange Wth Tool J-2984

"WAsp" Series—Hydra-Matic
Equi pped

Renmove the conpanion flange with puller
J-2984. "Wasp" and "Ranbler" Series

Renove the oil seal, bend back the lip of
the pinion nut lock, and renove the pinion
nut. This can be done by hol di ng the pinion
shaft with the pinion holding tool and
spacer (J-2496) and | oosening the nut using
a doubl e of fset box wench.

Al Series

Tap the end of the pinion shaft lightly with
a .fiber hamrer to free the front bearing
cone from the pinion shaft and renove the
beari ng.

A thick shimis |ocated between the bearing
and a shoulder on the pinion shaft. This
shim controls the pinion bearing prel oad,
therefore, tag the shimto identify it at
the tinme of reassenbly.

The pinion gear and rear bearing nay now be
renoved fromthe rear of the housing.
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P nion Bearing Qups

A recess is located behind each pinion bearing
cup to provide a neans of driving the cup from
the housi ng. The cups shoul d be driven out of the
housi ng using a brass punch.

CAUTI N Keep the cups square in the bore
to prevent damagi ng the cup bores.

P nion Bearing Renoval

The pinion bearing is a press fit on the pinion
shaft. Attach pinion bearing renover (J-2245-A
"Hornet" Series, J-2244 for the "Wisp" and
"Ranbl er" Series) and rerove the pinion bearing
using a press (Fg. 17).

FIQJRE 17-Special Pullers are Wsed to
Renove F nion Bearing Fromthe
Finion Shafts

Renove the pinion bearing adjusting washer
| ocat ed between the bearing and the pinion gear.

This washer is used to adjust the pinion depth
in the housing and shoul d be tagged to identify
it at assenbly.

P nion Gear and Shaft Assenbly | nspection

The pinion and ring gear should be inspected to
determne if they are a matched set. Nunbers or
narks are etched on the rear face of the pinion
gear and the edge of the ring gear. The first nmark
on the pillion should be the sane as the nark on
the ring gear to indicate a natched set. The
second nunber is preceded by a plus or minus sign
to indicate the corrected pinion cone setting (
Fig. 18). If the second nunber is zero, there wll
be no plus or mnus sign as the pinion setting
requires no correction.

Inspect the oil seal surface for wear or
roughness and the pinion splines for danage
caused by a worn or | oose coupling.

P ni on Beari ngs

I nspect pini on bearings, cones, cups, and rollers
for excessive wear, over-heating, or scoring. I|f
replacenent is required, replace both the cone
and t he cup.

FI GURE 18-Markings on R ng and Pinion
Gear Indicate a Matched Set

deaning Parts

Al parts should be thoroughly cleaned with
a good cleaning solution prior to assenbly.
If the parts are not to be reassenbled
i medi ately, cover to protect from dust or
dirt.

Rear Axl e Housing | nspection

The housi ng shoul d be inspected for cracks,
sand holes, or burrs, deep scratches, or
nicks on the gasket or oil seal areas. A
stone or snooth file can be used to renove
ni cks or burrs. The bearing cup bores shoul d
be carefully inspected for burrs or nicks
caused by removing bearing cups. |nspect and
clean the axl e tubes.

REAR AXLE ASSEMBLY

To insure a uniformmethod of adjusting rear
axl es, all specifications for correct adjust-
ment are established on the basis of dry
parts.

New thrust washers and oil seals should be
installed at time of assenbly,

Assenbling the Dfferential Gears

Install thrust washers on the side gears, the
oi | pocket side toward the gear (Fig. 20) and
install the gears in the bores of the
differential case.

Install thrust washers behind the differen-
tial pinion gears and mesh the gears with the
side gears so the holes are opposite and in
line with each ot her.

Roll the gears around until the gear holes
are aligned with the differential pinion
shaft hole in the case.
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F QRE 19Rear Axle, "Vdsp" Series

The pinion gear shaft is installed with the
lock pin hole inline with the lock pin hole
inthe differential case.

Prior to pressing the differential pinion
shaft in place, install the thrust block
through a side gear, aligning the hole in the
bl ock with the differential pinion shaft.

Press differential pinion shaft in place and
nmeasure the clearance between the differen-
tial side gear and case. This clearance
should not exceed .008" However, the side
gears should not fit tight enough to require
nmore than eight foot pounds torque to turn
the differential gears. This may be checked
by installing an axle shaft and using a

Fl GRE 20-Thrust Wsher Installed Wth torque wench to turn the shaft. Then drive
the G| Pockets Toward the Gear the Tock pin into place.
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Dfferential S de Bearing Repl acenent

The differential side bearings are pressed onto
the case using side bearing repl acer J-2646 on
the "Hornet" Series and J-5364 and handl e J-875-5
on the "Wasp" and "Ranbl er" Series (Fg. 21).

FI QURE 21Replacing Dfferential Sde
Beari ngs

Adj usting the S de Bearings

M ace the bearing cup over each side bearing and

install the differential case assenbly in the
axl e housi ng.
Install a .070" ("Hornet" Series) or a .075"

shim ("Wasp" or "Ranbler" Series) on each side
bet ween t he bearing cup and the housing (F g. 22).

FI QURE 22—+nstal |
Bearing Qup to Adjust Sde M ay

Shins Behind Each S de

Then test the assenbly for side play by rotating
it. Himnate all side play by installing
progressively thicker shins.

"Hornet" Series shins are available in thick-
nesses from. 070" to .100" in .002" variati ons.
"Vasp" and "Ranbler” Series are available in
thi cknesses from .075" to .098" in .002"
vari ati ons.

If an additional thickness of shins is

required to elinnate side play on the "Hornet"
Series, thin shins .003", .005", or .010" may
be instal | ed between the cone and the differen-
tial case. For the "Vésp" or "Ranbler" Series,
use "Hornet" pinion depth adjusting shins.

Wien side play is elimnated, a slight
bearing drag is noted. Then install the
respective bearing caps and tighten with a
torque wench to 105-110 foot pounds on the
"Hornet" Series and 55-60 foot pounds on the
"Vasp" and "Ranbl er” Seri es.

Recheck the differential for
excessi ve bearing drag.

Attach a dial indicator to the axle housing
and check the ring gear face of the differential
case for "run out" (Fig. 23). The "run out"
shoul d not exceed .002".

side play

FI QURE 23—¢check the R ng Gear Face of the

Dfferential Case for Run Qut
Rermove the case fromthe housing, retaining
the shins used to elimnate the side play.

Rng Gear Installation

P ace the ring gear on the differential case.
Bolt the ring gear to the differential case
with cap screws and new |l ocks. In sone cases,
two 3/8"'-24 x 1" cap screws installed in
opposite holes nay he used as guides to pull
the gear into position.
Tighten the cap screws to 50-55 foot
tor que.

pounds

Installing the Finion Gear and Bearings

The pinion bearing cups are installed using
pinion bearing cup replacing tools (Figs. 24
and 25).
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,!f".._r' :
FI GURE 24-+nstal ling Front R nion
Beari ng Qup

Front bearing tool J-2531 is used for the
"Hornet" Series; J-2532 for "Wsp" and "Ranbl er"
Series.

Fl QURE 25—+nstal ling Rear Pinion
Beari ng Qup

Rear bearing tool J-2533 is used for the
"Hornet" Series; J-5367 "Wsp" and "Ranbler"
Series.

CAUMTCN  Dive the bearing cups
straight into clean bores.

Finion Depth Adj ust nent

To conpensate for mnachining tolerances, the
pinionand ring gears are factory tested for tooth
contact and qui etness. This test is conducted at
a standard cone setting and varied to obtain
correct tooth contact and qui et ness.

The amount of this variation is etched on the
rear face of the pinion gear (Fg. 18).

The gear is nmarked "Plus" or "Mnus" the
nunber of thousandths that the gear varies
above or bel ow standard. Thus "M us" ( ) neans
the pinion gear is closer to the center |ine of
the axl e than standard and the "M nus" (-) neans
farther fromthe center line.

Wien using a newring and pinion set or a new
rear bearing, use a new adjusting washer.
Adj usting washers are available in two sizes,
.105" and .125", plus .003", .005", and .010"
shins to obtai n various thi ckness conbi nati ons.
Various nethods of deternining the correct
t hi ckness of adj usting washer nmay be used.

Met hod No. 1

Rear axl e drive pinion gauge J-5223-A with side
bearing bore adapters to fit each axle nmay be
used to adjust the pinion depth (Fig. 26).

FI QURE 26—Rear Axle Pinion Setting Gage

M ace the rear pinion bearing cone in the
bearing cup. Press the cone and revolve it to
"set" the rollers.

Bolt the gauge plate J-6099-1 over the
bearing cone so it does not touch the housing
at any point. The bolt runs down through the
bearing and is secured at the pinion end by a
cross piece and thunb screw

Be sure the differential bearing bores in
housing are clean. Install the arbor with the
adapters squarely seated in the side bearing
bores in the housing. Install differential
bearing caps and tighten bolts finger tight.
The adapters slide on and off the arbor. Use
adapters J-5223-5 for the "Hornet" Series and
adapt ers J-5223-17 for the "Vésp" and "Ranbl er"
Seri es.

The gauge block is held in place agai nst the
spacer by the clanp. The gauge pl unger pad can
be moved to contact the gauge arbor by | ooseni ng
the thunb screwin the end of the gauge bl ock.
After contact is nmade, tighten the thunb screw
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Renove the gauge bl ock. Use atwo to three inch
mcroneter and neasure the di stance fromend of
anvil to top of plunger head as shown in Figure
27.

This neasurenent represents a portion of the
di stance fromthe rear face of the pinion to the
center line of the rear axle.

The spacer has two thicknesses, the |arger
thickness is used to adjust the "Hornet" Series
pinion depth; the thinner is used to adjust the
"Vésp" and "Ranbl er" Seri es.

The distance fromthe rear face of the pinion
to the rear axle center line on the "Hornet"
Series is 4.500" and the distance on the "Wsp"
and "Ranbler" Series is 3.8125." The spacer
represents a fixed portion of the distance plus
a constant of 2.500."

The constant of 2.500" is used in either case.
Any variations fromthis neasurenent wll be used
to sel ect the washer required plus the use of the
pi nion reading of plus or ninus.

For exanple: If the neasurenment arrived at is
2.617" and the pinionis marked + .002," subtract
2.500" from2.617," whichis .117" minus the . 002"
pi ni on narking. The shins and washers to be used
shoul d neasure .115."

Met hod No. 2

Note the inspection marks on the old and new
pi ni on gears and neasure the thickness of the ol d
dept h washer. Conpare the inspection mark on the
new pinion and use a depth washer and shins to
conpensate for the difference.
For Exanple: If the old pinion is nmarked +2
and the new pinion is narked -3, there is a
difference of .005" away fromthe ring gear in
these two pinions. Therefore, the new depth
washer nmust be . 005" thicker than the ol d one.
If the old washer is .123", the new one nust
be .128". In this case, use a . 125" washer pl us
a . 003" shimtotaling .128".

P nion Bearing Installation

Side the proper depth washer and new shi ns that
have been selected onto the shaft against the
pinion gear. Wsing bearing replacing tool J-2995
for the "Wdsp" and "Ranbler" Series, press the
bearing tight against the washer and the gear.
The larger dianeter of the bearing should be
toward the gear.

A pi ece of steel tubing 119" inside di aneter ap-
proximately 8" long nay be used to install the
rear

pinion bearing onto the pinion of the "Hornet"
Seri es.

Then install the pinion gear assenbly in the
housi ng.

FI QURE 27—Measuring D stance from Rear
Face of Pinion Gear to Rear Axle
Center Line

Prel oadi ng Pi ni on Beari ngs

Rear axle pinion bearings are preloaded to
conpensat e for expansi on due to heat and | oads
of operation.

The preload is adjusted by selective shins
installed between the front bearing and the
shoul der on the pinion shaft (Fig. 28).

FI QURE 28—Fi ni on Bearing Prel oad Shim
Locati on

A thi ckness range of .106" to .138" in .001"
variati ons can be obtai ned by using a conbi na-
tion of two of the follow ng size' shins which
are supplied for service installations:

. 53" . 063"
. 54" . 064"
. 056" . 066"
. 58" . 068"
. 59" . 069"

Install the same thickness of shins as
removed and install the front bearing. If the
adj usti ng washer thi ckness was changed, conpen-
sate for this change.

"Hornet" Series

WUse pinion holding and spacer tool J-2496 and
install the spacer in place of the conpanion
flange. Tighten the pinion nut 125 to 150 f oot
pounds tor que.
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"Wsp" and "Ranbl er" Series

The bearing is held in position by the pinion nut,
thrust washer, and | ockwasher; tighten the pinion
nut 90 to 100 foot pounds torque.

Al Series

The pinion hol ding tool and spacer J-2496 is used
in conbination with a spring scale to get
i nch-pound readi ngs. The tool is so designed t hat
the splined ends are exactly 6 inches fromthe
center of the handle. Attach the spring scale to
the center of the handle, pull the tool in a
circular rotation (Fgs. 29 and 30), note the
reading i n pounds on the scale and miltiply it by
6. This determines the nunber of inch-pounds
needed to turn the shaft. To elimnate the effect
of gravity, turn the axle up so that the pulling
effort is on a horizontal plane.

FI QRE 29—¢checki ng P ni on Bearing
Prel oad "Hornet" Series

FI QJRE 30—checki ng P ni on Bearing
Prel oad "Ranbl er" Series

The "Hornet" Series requires 15 to 18 inch-
pounds and the "Vésp" and "Ranbler" require 12 to
14 i nch- pounds pr el oad.

In the exanpl e shown, it requires 21/2 pounds
at 6 inches, or 15 inch-pounds to turn the shaft
(within the limts for the "Hornet" Series).

If the preload is too high, increase the
thickness of the shins, if it is too |ow
decrease the thickness.

"Hornet" Series

Renove the spacer tool and install a newoil seal.
The conpanion flange is then installed using
conpani on flange installer J-1375 (Fig. 31).
Install the |ockwasher and pinion nut and
tighten 125 to 150 foot pounds torque.

FI QRE 31-tke 1-1375 to Install the
Conpani on H ange

"Vasp" and "Ranbl er” Series

Install the | ockwasher next to the bearing then
the plain thrust washer and nut. Tighten the
nut 90 to 100 foot pounds torque. Install the
pinion oil seal on the "Wsp" Series. Use tool
J-4485 to install the pinion oil seal on the
"Ranbl er" Series (Fig. 32).

"Vdsp" Series—Hydra- Matic
Equi pped

Press the pinion shaft conpanion flange onto
the pinion shaft while supporting the shaft
fromthe rear to prevent danmage to the bearings
or axl e housi ng.

R ng Gear and Pini on Backl ash
Adj ust nent

The differential assenbly may now be installed
in the housing using the shins selected to
renove the side play. The bearing caps shoul d
be tightened (105-110 foot pounds torque on the
"Hornet," 55-60 foot pounds "Wasp" and
"Ranbler"). Attach a dial indicator to the
housing with the button contacting the drive
side of a tooth on the ring gear and at right
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FI QRE 32—+nstalling Pinion QI Seal
"Ranbl er" Series

angles to it (Fig. 331l "Rock" the ring gear and
note the nmovenent of the gear as registered on
the dial indicator. The backlash or play of the

ring gear should be .002" to .006"..004" desired.

H QURE 33-¢hecking R ng Gear and
A ni on Backl ash

Adj ust the backl ash as follows: To increase
backl ash, install a thinner shimon the ring
gear side and a thicker shimon the opposite
side; to decrease backl ash, reverse the proce-
dure. However, do not change the total thick-
ness of the shins.

For exanple: The side play was renmoved with

. 090" shins on each side totaling .180". The

backl ash is checked and found to be .011".

To correct the backlash, add .006" to the

shimon the ring gear side and subtract .006"

shimfromthe opposite side. This will result

in a .096" shimon the ring gear side and

.084" shimon the other side. The backl ash

will be .005".

remai ns . 180".

The total shim thickness

Preloading Dfferential S de Bearings

The rear axle differential bearings are pre-
| oaded to compensate for the heat and | oads
during operation. The correct preload is .004"
to .008".

The side bearings nay be preloaded in two
ways; by installing a .004" to .008" thicker
shimon one side or by increasing both shins in
thi ckness so the total thickness of the shins
is .004" to .008" greater than the thickness
with the side play renoved.

Dfferential Assenbly Installation

Assenbl e the side bearing cups and shins on the
side hearings. The bearing cups should com
pletely cover the rollers of the side bearings.
Lower the assenbly into the axle housing until
the bottom edge of the bearing cups and shins
are started in the bearing bore (Fia. 341.

FIQRE 34—+nstall the Dfferential Assenbly

Keep the differential assenbly square in the
housi ng and push it down as far as possi bl e.
Wsing a soft hammer, tap the outer edge of the
bearing cups until seated in the housing.

CAUTION Do not distort the shins by

hamreri ng theminto the housi ng.

Install the bearing caps and tighten (105 to

110 foot pounds torque "Hornet" and 55 to 60
foot pounds
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"Vésp" and "Ranbl er” Series). Prel oadi ng the side
beari ngs nay change the backl ash setting, there-
fore, recheck the backl ash and correct if neces-
sary.

Tooth (ontact | nspecti on

I nspect the tooth contact pattern to insure that
the ring and pinion gears are adj usted properly.
Paint eight or ten teeth of the ring gear with a
light coat of red lead in oil.

Turn the ring gear around until the painted
section of the ring gear is in contact with the
pinion gear. Turn the pinion wth a wench while
holding the ring gear with the other hand. This
causes the two gears to turn under |oad and
i npresses a pattern on the pai nted section of the
ring gear (Fg. 35). Inpress a pattern on both

Fi gure 35-Checking Tooth Contact Pattern
Under Load

drive and coast side of ring gear teeth.
This is the tooth contact pattern, the
pattern that is the final proof of the
adj ust nent s.

If all adjustrments are correct, the tooth
contact pattern will be distributed over the
central part of the tooth as in Figure 36-A

If the pattern is high on the ring gear,
as in Figure 36-B, it neans the pinion is
too far fromthe ring gear: In that case,
nmove the pinion toward the ring gear by
pl aci ng a thi cker washer or shi mbetween the
pi ni on gear and beari ng.

If the pattern is low on the ring gear
tooth, as in Figure 36-C, the pinion is too
close to the ring gear. Then nove the pinion
away fromthe ring gear by placing a thinner
washer or shim between the pinion gear and
beari ng.

If the pattern is toward the snall end or
"toe" of the tooth, as in Figure 36-D, the
ring gear is too close to the pinion. In that
case, nove the ring gear away from the
pi nion by putting a thinner shimon the | eft
side and a thicker shimon the right.

If the pattern is at the large end or
"heel" of the tooth, as in Figure 36-E, the
ring gear Is too far fromthe pinion. Then
nove the ring gear toward the pinion by
putting a thinner shimon the right side and
a thicker shimon the left side.

When naking "toe" or "heel" adjustnents,
be sure to keep the sane total thickness of
shins at the side bearings.

Axl e Shaft Bearing Installation

The axle shaft bearings have no provision
for lubrication after assenbly. These bear-
ings should be packed with a good quality
wheel bearing |ubricant before the assenbly
operati on.

Press axle shaft bearings onto the axle
shafts with the snall diameter of the cone
tow ard the outer tapered end of the shaft

FI GURE 36—Tooth Contact Patterns. "A" Illustrates Correct Tooth Pattern Wiich is Centrally
Located on the Tooth
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usi ng bearing repl acing tool J-2995.
Axle Shaft Installation

The inner axle oil seal is extrenely inportant.
A ways use new seal s when reassenbling an axle.
Soak the seals in light lubricating oil to nake
themsoft and pliable and to prevent bei ng burnned
in operation. Install the seal using the shaft

oil seal replacer (J-2539 on the "Hornet" Series,
and J-2159 on the

J-2626 on the "Wsp" Series,
"Ranbl er" Series) (fig. 37).

F QRE 37+4nstalling Inner Q1 Seal
"Wsp" Series

Install the axl e shafts indexing the splined end
with the differential side gears.

NOTE The "Hornet" Series right hand axl e
shaft is 11/2" longer than the left one.
Install the outer bearing cup using axle shaft
bearing cup replacer J-1433-1 as shown in Figure

38.

FI QRE 38—+nstal ling Axl e Shaft Bearing Qup

Brake Support P ate Installation

Install the original shins onto the axle with the
drain hole aligned with the hole in the axl e tube
(if the end play was checked at the tine of

di sassenbl y and required correction, a correction
can be nade at this tine). Install the brake
support plate, spacer, and oil seal. The
"Ranbl er" Series oil seal is installed behind the
brake support plate. Tighten the support plate
bolts to 50-55 foot pounds torque on the "Hornet™"
and 30-35 foot pounds "Vésp" and "Ranbl er" Seri es.

Checki ng and Adjusting Axl e Shaft
End P ay

Strike the end of each axle shaft with a |ead
harmer to seat the bearing cups against the
support pl ate.

Attach axl e shaft end play tool J-2092 to the
end of one shaft, affix a dial indicator to the

support plate or to the tool, and check the play
when pushi ng and pul ling on the axl e shaft (Fig.
End play shoul d be .002" to .004".

39).

Fl QURE 39—¢checki ng Axl e Shaft End P ay

Add shins to either side to increase end
pl ay, renmove shins to decrease end play. Note
the position of the thrust block. There shoul d
be a nmninum of 1/16" clearance between the
thrust block and the differential pinion shaft.

Wieel Hub Installation
NOTE This operation is perforned on
the "Ranbler" Series after the rear
axl e has been installed in the car.
Inspect the hub key for a snug fit in the
keyways of the axle shaft and hub (Fi g. 40).
The tapers of the hub and axl e shaft nust be
clean and dry.
Side the hub onto the axle shaft aligning the
keyways; install the key and press the hub onto
the shaft. The key shoul d be fl ush with the hub.
Install the thrust washer and axle nut and
tighten 180 to 190 foot pounds torque on the
"Hornet" Series; 160 to 165 foot pounds torque
"Wasp" and "Ranbler” Series. (If the cotter key
holes are not in line, tighten the nut to the
next castellation.)

Conpl eting the Assenbly
Reinstall the axle in the car, fill the axle

with specified hypoid lubricant, which is
i ncluded with each rear axl e assenbly or gear
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set fromservice stock. Inspect the housi ng vent;
a closed vent will cause pinion seal or axle oil
seal failure. The vent is a small drilled hol e,
located on a horizontal center line at the rear
side of the | eft axle tube, adjacent to the spring
nount i ng.

REAR AXLE | NSTALLATI ON
"Hornet" and "Wasp" Series

Install the propeller shaft torque tube and truss
rods on the rear axle. The propeller shaft
conpani on flange bolts shoul d be tightened 30-35
foot pounds torque on the "Hornet" Series and the
Hydra-Mati c equi pped "Vésp"

The "Wsp" Series equipped with standard and
overdrive transmissions has the "slip" type
coupling. The propeller shaft with the coupling
can now be installed on the pinion shaft.
Lubricate the ground surface on the coupling and
the torque tube rear oil seal with rear axle
lubricant. Do not crinp the lip of the oil seal.
The torque tube oil seal should seal and contact
t he coupl i ng on t he ground surf ace of the coupl i ng.
Side the propeller shaft front universal joint
onto the transmssion main shaft, raise the rear
axle into position, and reassenble the torque
tube to the transm ssion.

Install the rear springs, brake |ine, hand brake
cabl es, and bl eed the brake |ines.

"Ranbl er" Series 100" Weel base
and 108" Wth Hydra-Matic
Transni ssi on

Side the propeller shaft onto the transni ssion
nmai n shaft until it is bottoned on the shaft. Then
nmark the front universal joint at the rear of the
transmission oil seal and again renove the
propel | er shaft.

Install the propeller shaft on the rear axle
pinion, and install the rear springs onthe axle
t ubes.

The axl e assenbly is then installed on the car.
Install the brake lines, shock absorbers,
springs, brake cables, and the wheel hubs.
Wth the body supported at the body side sills,
permit the rear axle assenbly to hang freely
wi th the shock absorbers fully extended. Adjust
the propeller shaft so the scribe nark is %"
to the rear of the transmssion oil seal.
Tighten the coupling to 300 foot pounds torque.
Bl eed the brake |ines.

108" Wieel base Wth Standard and
Qverdrive Transm ssi on

Install the rear springs on the axle tubes.
Install the axl e assenbly on the car and connect
the rear propeller shaft to the pinion shaft.
Then install the brake |ines, shock absorbers,
springs, brake cabl es, and wheel hubs.

eed the brake lines.

Fi nal Inspection

The rear axle should then be road tested to
determine if all the adjustnents and correc-
tions are satisfactory.

AXLE D AGNCSl S
Test No. 1

Wth the engine warned up and the overdrive
| ocked in conventional gear position, drive at
ten mles per hour. Listen carefully and keep
driving at this speed until thoroughly faniliar
with all car noises.

Now gradual | y i ncrease the speed until the car
reaches forty-five mles an hour. As the car is
gaining speed, notice any changes in the
runni ng gear noi ses; notice the speed at which
each noi se cones in and goes out.

Then rel ease the accel erator, and w thout using
the brakes, allow the car to slow down. Again
nake a note of every change in sound and the
speed at whi ch each change takes pl ace.

It will probably be found that every sound cones
in and leaves at the sanme speeds on both
accel eration and decel erati on.

Test No. 2

Step the car up to fifty mles per hour, shift
into neutral, turn off the ignition, and allow
the car to coast until it comes to a stop.

Listen again to all the running noises. Notice
at very | ow speeds a | ow pi tched sound wi || come
in, this is tire noise, not axle noise.

Wiile naking this test, note again all the
changes i n runni ng noi se and t he speeds at whi ch
they cone in and go out. Any of the noi ses noted
in Test No. 1 which also appear in Test No. 2
can be el i mnated as axl e noi se because, on this
test, the axle is not under
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load and w || produce no noi se ot her than bearing
noi se.

If. however, there are any noi ses whi ch appeared
inthe first test but did not appear in the second
test, they may be in the rear axle. To find out.
nmake Test Nbo. 3.

Test No. 3

Park the car with the engine running and apply
the parking brakes. Then slowy accelerate the
engine, conparing again all noises wth those
heard in the previous tests. Any sounds still left
fromTest No. 1 which are heard in this test can
be disregarded. They are probably muffler, air
cl eaner, or body vibrations.

Test \No. 4

Finally raise the rear wheel s off the ground, put
the car in gear, and run the engi ne. Now anal yze
the noi ses that haven't been elininated to see if
they actual ly cone fromthe rear axle.

PROPELLER SHAFT SECTION

TORQUE TUBE REMOVAL

Rai se and support the rear end of the body.

O sconnect the hand brake cable at the
equalizer and renove the hand brake bell crank
assenbly fromthe torque tube.
O sconnect the rear stabilizer
axl e tube.

bar at the rear

"Hornet" Series

Renove the truss rods at the axle tubes and at
the center bracket on the torque tube.

O sconnect the torque tube fromthe transnis-
sion adapter and nove the axle and tube to the
rear.

O sconnect the rear of the torque tube from

the rear axl e housing and nove the tube forward.
This will permt the propell er shaft flange to be
disconnected | Fg. 411.

Wen reinstal ling the propel | er shaft,
I ocks on the conpanion flange nut. Tighten the
flange nuts 30 to 35 foot pounds torque.

"Vsp" Series—Standard and
Qverdrive Transm ssion

D sconnect the truss rods at the center bracket.
Then disconnect the trunnion bracket from the
adapter by renoving the rear nuts fromthe dowel
studs (Fg. 42

Mbve the torque tube and axle to the rear to clear
t he studs.

O sconnect the torque tube from the rear
housi ng and nove the tube forward.

The coupling is a slip fit on the pinion shaft
and interference fit on the propeller shaft. It
can be slid off the pinion shaft. To renove the
coupling, place the propeller shaft in a vise and
drive the coupling off with a lead or soft-faced
harmer .

axl e

use new

F QURE 41—Hornet" Series Propel | er Shaft
Gonpani on H ange

1. Front Sud Nuts
2. Adapter

3. Rear Sud Nuts
4. Trunni on Bracket

FI QURE 42—Renove Trunni on Bracket
Rear Nuts

"VWsp" Series Hydra-Matie
Equi pped

The propel | er shaft utilizes a conpanion flange
simlar tothe "Hornet" Series (Fig. 43).

NOTE. When pressing the conpanion flange onto
the pinion shalt, support the pinion fromthe
rear to prevent damage to the bearings or the
housi ng.

PRCPELLER SHAFT GOUPLI NG
| NSTALLATI ON

"Vasp" Series—Standard and
Overdrive Transm ssi on

Install the propeller shaft oil seal and oil
seal retainer on the propeller shaft.

Butt the propeller shaft at the forward end
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FI QRE 43-Rear Axl e Gonpani on H ange
"Wsp" Hydra- Matic Equi pped

agai nst a wood block and drive the coupling on
the propeller shaft wth a lead or soft-faced
hanmer .

Tap the retainer and oil seal on the coupling.

CAUTION DO NOT INSTALL THE SEAL AND
RETANER ON THE QOPLING PRCR TO I TS
| NSTALLATI ON ON THE PRCPELLER SHAFT AS
THE SEAL WLL BE DAVAGED

The coupling must be driven on the propeller
shaft to the shoul der on the splined area inside
the coupling. Install the spacer.

Install the torque tube rear oil seal.
Lubricate the ground surface on the coupling and
the torque tube rear oil seal with rear axle
lubricant. The propel ler shaft with the coupling
can now be installed on the pinion shaft. Do not
crinp the lip of the oil seal.

The torque tube oil seal should seal and
contact the coupling on the ground surface of the
coupling (Fig. 44).

PROPELLER SHAFTS

The propeller shaft on the "Hornet" and "VWsp"
Series (standard transmission or overdrive) are
solid steel shafts, splined at each end;, at the
front end for the universal joint whichis alight
press fit. The rear end of the "Hornet" propel |l er
shaft is also splined wth a conpanion flange
riveted in place. The "Wsp" is splined for the
"slip" type coupling.

The propel ler shaft on the "Hornet" Series is
renoved and i nstal l ed fromthe front of the torque
tube. The "Wéasp" Series shaft is renoved and
installed fromthe rear of the torque tube.

The "Hornet" "6" and "Wsp" Series equi pped
wth Hydra-Matic transmission have one piece
tubul ar shafts incorporating a universal joint at
the transnissi on end and a conpani on fl ange at

Propel l er Shaft Goupling QI Seal

Propel l er Shaft Goupling QI Seal Retainer
Torque Tube Rear Q| Seal

Torque Tube Rear Q| Seal Retai ner

Spacer
Propel | er Shaft Goupling

oUA~WNE

FI QRE 44—=dip" Type Propel |l er Shaft
Goupl i ng

rear axle end.

The "Hornet" "V-8" Series equipped wth
"Utramatic" transm ssion has the sane type one
pi ece tubul ar propeller shaft as the "Hornet"
"6" equi pped with Hydra-Matic transn ssion.

The 100" Wheel base "Ranbl er” Series and 108"
Wheel base wi th Hydra-Matic transm ssion, incor-
porate a one piece tubular shaft wth a
universal joint at each end and a coupling and
nut at the rear axle end.

The 108" Wheel base "Ranbler” wth standard
and overdrive transmissions has a two piece
propel l er shaft with a center bearing in a
rubber insul ated retai ner supported by a cross-
nenber .

Propel | er Shaft Renoval
"Ranbl er" Series-100" Weel base and
108" Hydra-Matic Transm ssi on

Rai se and support the rear of the body at the
side sills and the rear axle at the center of
the housi ng.

Loosen the propeller shaft coupling using

propel I er shaft coupling wenches J-4486.
D sconnect the rear shock absorbers at the rear
axle tubes, the hand brake cable at the
adjusting yoke, and the rear brake hose clip
fromthe body floor pan.

Renove the rear spring front bracket attach-
ing nuts, and lower the rear axle, continuing
to support the body, thus lowering the rear
spring front brackets fromthe floor pan.

Mwve the axle assenbly to the rear sliding
the propeller shaft yoke off the transm ssion
nmai n shaft splines.

Then renove the propeller shaft from the
pi ni on shaft.
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"Ranbl er" Series-108" Weel base,
S andard Transmi ssion and QOrverdri ve

Renove the propeller shaft coupling nut fromthe
coupling. Tap the coupling off the pinion shaft
splines with a soft-faced hamer.

Renove the nuts fromthe propel | er shaft center
bearing retai ner studs (Fg. 45).

Fl GURE 45FPropel l er Shaft Center Bearing
Ret ai ner

O sconnect the crossnenber from the support
brackets at the side sills.

Renove the crossnenber fromthe car.

The propeller shafts and center bearing can
then be renoved fromthe car as an assenbly (F g.
46) .

FI QURE 46—Fropel l er Shafts and Genter
Beari ng Renoval

M ace the front propeller shaft ina vise. Turn
back the propeller shaft bearing lock to allow
the propel | er shaft center bearing | ock nut to be
r enoved.

The rear propeller shaft can now be renmoved by
sliding the splined slip joint from the front
propel ler shaft. The lock nut wll still remain
onthe splined slipjoint. Renove the felt washer
and the felt washer retainers.

The nut can then be renoved fromthe slipjoint.
The propel | er shaft center bearing spacer, cover,
center bearing and retainer, bearing cover, and
dust shield can now be renoved.

The center bearing can be renoved from the
center hearing retainer with a brass drift.

NOTE: The yokes of the universal joints must be
in alignment when the propeller shaft is

sher 8. Bearing Qover

Dust Shield 9. Spacer

Retai ner Sud 10. Lock Nut

Beari ng Cover 11. Felt Vésher

I nsul at or 12. Felt Vésher Retai ner
Ret ai ner 13. Lock Nut

Center Bearing

Nogs~whE

FI QRE 47—Fropel | er Shaft Center Bearing
and Ret ai ner

Propel l er Shaft Installation

"Ranbl er" Series 100" Weel base
and 108" Wieel base Hydra- Matic
Transm ssi on Equi pped

To pernit the correct location of the propeller
shaft when assenbling on the car slide the
propeller shaft onto the transmission main
shaft until it is "bottomed". Mark the propel -
ler shaft front yoke adjacent to the oil seal
and renove the shaft.

Install the propeller shaft on the rear axle
pinion shaft. Mwve the rear axle assenbly to
the rear and slide the front universal joint
yoke onto the transm ssion main shaft.

Loosen the rear spring front eye bolt and tilt
the front bracket so that the rear holes are
aligned with the studs in the floor pan.

Rai se the rear axle assenbly aligning the rear
spring front bracket withthe studs and .tighten.

Reinstall the brake hose clip, hand brake
cabl e, and the rear shock absorbers.

Permt the rear axl e assenbly to hang freely,
the shock absorbers fully extended, and nove
the shaft to the front or rear to locate the
nmark on the propeller shaft %" to the rear of
the transmission oil seal. Then tighten the
propel | er shaft coupling nut to 300 foot pounds
tor que.

PRCPELLER SHAFT CENTER
BEAR NG

Prel ubri cated, rubber-nounted ball bearings are
used on the "Hornet" and "Vésp" Series equi pped
wi th standard or overdrive transm ssions.

The "Vasp" Series with 4.4:1 (8:35) axle ratio
is equipped with two center bearings installed
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as illustrated inItem"B " F gure 48.

The bearings are retained on the propeller
shaft wth snap rings and/or a nachi ned shoul der
to the rear of the bearing.

To facilitate the renoval and installation of
the propel | er shaft center bearing, the shaft is
nachi ned . 003" undersize fromthe front of the
shaft to the bearing seat. Therefore, to renove
the bearing fromthe shaft, it nust be driven from
the tear to the front of the shaft. The bearing
isreplaced fromthe front of the shaft and driven

to the rear.
ﬁ i
Tal I R e,
(A | 5;.1 | )
i
Bl (2
??' ﬂ J jj

H GRE 48-(4) "Wisp" Series Propeller
Shaft Genter Bearing with 4.1:1 (9:37)
Rear Axle Ratio. (B) "Vésp" Series
Propel ler Shaft Genter Bearing wth
4.4:1 (8:35) Rear AXle Ratio. (Q
"Hornet" Series Propel ler Shaft
Center Bearing

The center bearing used on the "Ranbler"
Series, 108" Weel base with standard and over-
drive transmission, is illustrated in Fgure 47.

TRUSS RODS
"Wasp" Series

In assenbling the torque tube to rear axle truss
rods, both rods shoul d be tightened uniforny at
the front bracket and | ocked in pl ace so that the
torque tube is in proper alignnent with the rear
axl e.

TARQLE TUBE TRUNN ON BRACKET
ADJUSTMENT

"Wasp" Series—Standard and
Overdrive Transm ssion

The front of the torque tube has a coarse pitch

thread on whi ch the trunnion bracket operates.

This bracket is slotted on the underside and
is provided with an adjustable clanp screw
Thi s cl anp screw shoul d be drawn up tight enough
to renove excess clearance wthout setting up
friction. The trunnion bracket nust be free to
nove on the tube.

Wien the rear end of the propeller shaft is
agai nst the pinion shaft and the torque tube is
secured to the axle housing, the front end of
the propeller shaft nust protrude from1/8 to
1/4 inch beyond the front face of the trunnion
bracket as shown in Figure 49. A projection of
less than 1/8" nay cause contact between the
universal joint slinger and the bracket. Mre
than 1/4" will rmake the slinger ineffective.

Lubricate sparingly every 1,000 mles using
pressure lubricant. A rubber boot is provided
to protect the threaded section against road
dirt.

NIRRT

FI QURE 49—Fr unni on Bracket
Adj ust nent

"Vsp" Series—Hydra-Matic
Tr ansm ssi on

Adj ust the trunnion bracket so that the forward
edge of the dust shield is in alignnment with
the center line of the universal joint bearing
cups.

REAR AXLE TRACK BAR
(STAB LI ZER

"Hornet" and "Wasp" Series

The function of the rear axle track bar
(stabilizer) is to maintain vertical alignnment
between the rear axle and the body, irrespec-
tive of the spring novenents (Fi g. 50).



TECHNICAL SERVICE MANUAL

A ways check the connection at the rear axle and
body bracket.

Looseness at these points can

UN VERGAL JA NTS
Uhi versal Joi nt D sassenbl y

The four end bearings or roller retainers are held
i n yoke ends by snap rings.

The snap rings are renoved by securing the
joint in a vise and using a hanmer and punch.

The "Ranbl er" Series 108" wheel base equi pped
wi th a two pi ece shaft uses two types of propeller
shafts. The Spicer type universal joint cups are
held in place by a snap ring behind the cup. The
shap rings can be renmoved with a screw driver.

After the snap rings have been renoved, the
assenbly should be placed on parallels or in a
vise as shown in Figure 51 with the trunni ons of
the cross resting on the parallels or vise jaws.
By striking the suspended yoke with a soft hammer,
the yoke nenber will be driven down to a point
where it contacts the cross. This wll |eave the
end bearing protruding.

1. Trunni ons

2. Bnd Bearings

FI QURE 51-Renovi ng End Bearing From
the Yoke

Carefully clanp the projecting end bearing in
a vise and then strike the yoke nenber wth a soft
harmer until the bearings are conpletely re-
| eased. The end bearings should be a tight press
fit in the yoke.

Lhi versal Joi nt Assenbl y

Install cross in yoke and partially assenbl e end
bearings w th newcork seal washers in place. Rest
one of the end bearings on a flat plate as shown
in Fgure 52 and drive on the other end bearing
wth a soft hamer.

FI QURE 52-Assenbl i ng End Bearings to Yoke

Wien both end bearings are approxinately
flush with the outside of the yoke, the snap
rings are installed.

A ways use new snap rings and make sure that
they are securely seated in the grooves of the
end bearings. After both snap rings are in
pl ace, support the cross in a vise as shown in
Figure 53 and tap yoke lightly with a soft hamrer

1. Shap R ngs

Fl QURE 53—+nstal ling Snap R ngs
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so that the snap rings are seated against the
i nsi de surface of the yoke.

Lubri cati on

Lhiversal joints not provided with |ubrication
fittings are lubricated at tine of assenbly for
the nornmal |ife of the part.
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Unl ess disnantl ed for other service reasons, it
is not necessary to |ubricate them

The Spicer
"Ranbl er"

type

GN a\LY.

TORQUE CHART

Description
Ring Gear to Case Screw
Differential Bearing Cap Screw
Drive Pinion Nut
Propel l er Shaft Coupling Nut ("Ranbler")
Propel I er Shaft Coupling Flange Screw Nut
Wieel to Hub Nut
Rear Wheel Hub to Shaft Nut

Rear Brake Support Pl ate Screw Nut

used on
Series with a two piece propeller
shaft is equipped with
[ ubrication fittings.
intervals with SAE #140 Mneral Ql.

108" wheel base

Lubricate at 1,000 nle
USE HAND

Recommended Torquein Foot Pounds
(All Parts Clean and Dry)

“Hornet”
50-55

105-110

125-150

30-35
70-80
180-190

50-55

REAR SPRI NG SPECI FI CATI ONS

Free
Series Hei ght
"Hornet" and "Wasp"
Less Wheel Carrier
177-7/ 8"
Wth Wheel Carrier
Heavy 16- 3/ 4"
M ni mrum
"Ranbl er" Series
100" Wheel base 7-7/8" centerline of eyes

(Light 5 Leaf) to top of main |eaf

(Heavy 6 Leaf) 7" centerline of eyes

to top of main |eaf

108" \heel base
(Light 5 Leaf)

8-1/2" centerline of
eyes to top of nain |eaf

(Heavy 5 Leaf) 7-1/8" centerline of eyes

to top of nain |eaf

Loaded Hei ght

10-9/16" at 870 Lbs.
+ 25 Lbs.
10-7/16" at 940 Lbs.
+ 25 Lbs.
11-1/4" at 870 Lbs.

+ 25 Lbs.
1-5/16" + 1/8"
at 650 Lbs.

1-15/16" + 1/8"
at 700 Lbs.

15/ 16" + 1/8"
at 670 Lbs.

15/1/16" + 1/8"
at 760 Lbs.

“Wasp” and “Rambler”

50-55
55-60
90-100
250-300
30-35
70-80
160-165
30-35

"Wasp" Hydra-Matic

Rate Lbs. Per I|nch
After Loaded Wi ght

125 Lbs. *= 5 Lbs.
135 Lbs. = 5 Lbs.
170 Lbs. + 5 Lbs.
100 Lbs. * 6 Lbs.
125 Lbs. + 6 Lbs.
100 Lbs. + 5 Lbs.
125 Lbs. =

NOTE: When heavy rear springs are installed, heavy shock absorbers must he installed

in both the front and the rear.
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Type
Drive Gear Type
R ng Gear and Pi ni on Backl ash
Axl e Shaft End Pl ay
Pini on Shaft Bearing Tension
Pi ni on Bearing Adj ust nent
Dfferential S de Bearing Prel oad
Lubrication Capacity
Type of Lubri cant
Rear Axle Ratio (St andard)
Rear Axle Ratio (Wth Qverdrive)
Rear Axle Ratio

(Wth Hydra-Mati c)

(Wth Utramatic)

*NOTE: HYPOI D REAR AXLE LUBRI CANT

“Hor net” “Wasp” “Ranbl er”
Sem - Fl oat i ng Seni - F oati ng Sem - H oati ng
Hypoi d Hypoi d Hypoi d
. 002" —006" . 002" —006" . 002" —006"

. 002" —004" . 002" —004" . 002" —004"

15" | bs.-18" |bs. 12" | bs.-14" |bs. 12" | bs.-14" |bs.

Shins Shi ns Shi ns

. 004" —008" . 004" —008" . 004" —008"

4 pts. 3 pts. 3 pts.

SAE 90 HYPQ DF* SAE 90 HYPQ D* SAE 90 HYPQ D¢

4.1:1 (10-41) 4.1:1 (9:37) 3.8:1 (9-34)

4.4:1 (9-40) 4.4:1 (8:35) 4.4:1 (8.35)
13-41) 3.6:1 (12.43) 3.3:1 (13-43

3.2:1 (
3.5:1 (11-39)

ASSEMBLI ES OR FOLLOW NG THE

PARTS. After the rear axle has been run-in
an SAE #90 Al - Purpose,
or other brand designation |ubricant
Hypoi d Rear Axle Service. Naturally,
of such use are the responsibility of

drain and refil

is suitable for

peri od,

TECHNICAL SERVICE MANUAL

may be used as

t he | ubricant

IS TO BE USED IN ALL NEW
| NSTALLATI ON OF REPLACEMENT
or at the recommended
Mul ti - Pur pose,
long as it
the results
supplier or

servicing dealer.
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Subj ect Changes | nfornati on on Page No
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FRONT SUSPENSION-
STEERING GEAR SECTION

FRONT SUSPENSI ON

The front suspension is an independent |inked
paral | el ogramtype. The left or right assenblies
may be renmoved as well as the conpl ete assenbly
for bench overhaul .

The coil springs are |ocated between the upper
seats of the steering spindle support and a seat
i n the wheel house panel .

FI GURE 1—Front Suspension Assenbly
"Hornet" and "WAsp" Series

FI GURE 2—Front Suspensi on
"Ranbl er" Series

Assenbl y

STABI LI ZER BAR
"Hornet" Series

The greater weight of this series requires the use
of a front stabilizer bar to provide conplete
control of body roll.

FRONT QO L SPRINGS Spring Renoval —
"Hornet" and "Wasp" Series

The front coil spring nmay be renoved using two
front coil spring conpressors J-5224.

Renove the two rebound bunpers from the upper
control arnms and raise the front end of the car to
permt the spring to extend to its full rebound
position. The coils wll then be sufficiently
separated to facilitate installing the conpressor
tool s.

Install the upper section of one conpressor on the
hi ghest coil of the spring and the |ower section
of the other conpressor on the lowest coil (Fg.
3).

FI QRE 3—+nstal ling Gonpressor Tools on Qoil
Spring—Hornet" and "VWasp" Series

Lower the front end of the car to partially
conpress the spring with car weight; however,
mai ntai n support under the front end. Install the

remai ni ng sections of the conpressors encl osi ng
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five coils as illustrated in Figure 4.

Raise the front of the car and renove the
front wheel, hub, and drum as an assenbly.
Tighten the conpressors evenly until the

spring can be renoved (Fig. 4).

FI GQURE 4—Renovi ng t he Conpressed Spring

Two |ower spring seats and a 5/8" or 3/1"
bolt or threaded rod 18" |long nmay be used to
facilitate the renoval and installation of the
spring conpressors when a new spring is to be
installed (Fig. 5).

oo 2
FI QJRE 5-A Spring Conpressing Tool My be
Fabricated From Two Lower Spring Seats

and a 5/8" or 3/4" Bolt or Threaded
Rod 18" Long

"Ranbl er" Series

The front coil spring may be renoved usi ng two
front coil spring conpressors KMD 735.

Install the spring conpressors enclosing
ni ne coils.

Conpress the front spring evenly; raise and
support the front of the car and renove the
spring.

The spring may be conpressed for installa-
tion or renoval of the spring conpressor tools
as outlined for the "Hornet" and "Wasp" Seri es.

Spring Installation
"Hornet" and "Wasp" Series

The spring may be conpressed with two spring
illustrated in
installing the

seats and threaded rod as
Figures 6 and 7 to pernit
spring conpressor tool J-5224.

FI QURE 6—Conpressing the Spring to Install
the Spring Conpressors

Assenbl e the spring cushions and spring
seats on the conpressed spring. Install the
spring assenbly on the seat of the steering
spi ndl e support.

CAUTION The lip of the | ower spring
seat MJST engage the seat of the
spi ndl e support to prevent the spring
fromslipping off during operation.

Rai se the outer end of the |ower control
arm | oosen, and renove t he spring conpressors.

Reinstall the front wheel, adjust the
bearings, and install rebound bunpers.

"Ranbl er" Series

Install the coil spring conpressors KMD 735
and conpress the spring. Assenble the seat
cushions and seats on the spring and install
the spring assenbly on the seat of the knuckle
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pi n.
CAUTION The lip of the lower spring
seat MJST engage the seat of the
knuckl e pin to prevent the spring from
shifting during operation.

UPPER AND LONER QONTRCL ARMVB

Uoper Control Arm
"Hornet" and "Wasp" Series

The upper control armnms contain rubber insu-
lated bush- ings installed in the inner end
of the arms. The control arns are attached to
the nmounting bracket on the wheel house panel
and the steering spindle support, at the outer
end (Fig. 8).

Renoval

The upper control arm nmay be reroved for
repl acenent without renmoving the entire as-
senbly.

Renove the front spring, then the front or
rear arm by disconnecting at the steering
spi ndl e support, at wheel house panel mounting
bolt, and the control arm spacer.

"Ranbl er" Series

The upper control arns are attached to the
pivot bars by means of rubber insulated
bushings (Fig. 9).

The upper control arm trunnion incorporates

) i needl e bearings. The knuckle pin is retained
FI QRE 7—spring Conpressed for Spring in the trunnion by a castellated nut as
Conpressor Tool Installation illustrated in Figure 10. A

FIGURE 8—Upper Control Arm Assembly Sequence--" Hornet" and " Wasp" Series
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FIGURE 9 - Upper Control Arm Assembly Sequence - “Rambler” Series

thrust bearing installed on the knuckle pin
between the | ower side of the upper trunnion
and a shoul der on the knuckle pin absorbs the
end thrust of the knuckle pin.

The upper control armis attached to the
upper trunnion with a screw and | ock nut. The
trunni on screw has a | arger thread di aneter at
the head than at the end. Therefore, the screw
MUST be started i nto the sane control armwhen
bei ng reassenbled to insure a tight fit.

FI QURE 10—pper Control Arm Trunni on
"Ranbl er" Series

Lower Control Arns
"Hornet" and "Wasp" Series

The lower control arns are attached to a
renovabl e nounting bracket attached to the
body side sill by bolts and rubber insul ators.
The inner end of the lower control arns
cont ai n rubber bushings. The outer end of the
control arns are attached to the spindle
support with internal and external threaded
netal bushings (Fig. 11).

The | ower control arns nay be renoved i ndivi d-
ual ly after removing the front spring. D scon-
nect at the |ower shock absorber nounting,
spi ndl e support, and at the nounting bracket.
To install the lower control arns on the
nmounting bracket, connect the shock absorber
and tighten the attaching bolt 150-175 Foot
Pounds torque. Then install and tighten the
bushings in the arm and onto the spindle
support centering the support between the
control arns.

"Ranbl er" Series

The lower control armis attached to the | ower
trunnion with a conventional internal and
external threaded metal bushing and to the
pi vot bar with rubber insul ated bushings (Fig.
12).

The rubber bushings are pressed into the
control arns. The bushings may be renoved by
driving straight out of the control arm do
not turn or twist as this may enlarge the
opening in the control arm

New bushi ngs may be pressed into the control
armuntil the flange on the bushing is 1/2"
fromthe control arns (Fig. 13).

The lower control arm trunnion bushi ngs MJST
be tightened to 125 Foot Pounds torque.
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FIGURE 11—Lower Control Arm Adssembly Sequence—*"Hornet" and “Wasp" Series

FIGURE 12—Lower Control Arm Assembly Sequence—"Rambler” Series

STEER NG SPI NDLE AND SUPPCRT
"Hornet" and "Wasp" Series

The steering spindle support is attached to
the control arns by pivot pins and conven-
tional internal external threaded bushings.
The pivot pins are |locked into place by wedge
type lock pins (Fig. 14).

The steering spindle is attached to the
spi ndl e support by a steering spindle pivot
pin and locked to the pivot pin with the
steering arm

End thrust
absorbed by ball
upper end of the pivot
support bushi ng cap.

on the spindle pivot pin is
bearings (7) between the
pin and the upper

The pivot pin oil seals are located in
grooves between the spindle and support.

A relief valve is installed in the |ower
expansion plug to relieve excessive |ubricat-
ing pressures. Lubricate the pivot pin until
[ ubricant comes out of the valve
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Lower
Lower
Lower
Lower

AR

FI QURE 13-Bushing Installed in Control

FI GQURE 14-Steering Spi ndl e and Support

Gontrol A’bm B vot Bar Wsher—@Qut er
Gontrol A'm

Gontrol ArmPivot Bar Bushi ng—-nner
Gontrol ArmPivot Bar Vésher

—Ranbl er" Series

Assenbly Sequence "Hornet"

and "Wasp" Series

Arm

Fvot Pn Renoval and Installation
"Hornet" and "\Wsp" Series

Renove the wheel, hub, and drum as an assenbly.
Then renove the brake support plate.

The steering armis renmoved w th renover J-1373.

Renoving the grease fitting at the top of the
spi ndl e support to provide access to and drive the
pi vot pin out of the spindl e and support. Use pivot
pin driver Set J-479 to drive the pivot pin down,
forcing out the expansion plug and relief valve.
Wien removing the pivot pin, use care to prevent
| osing the seven bal |l bearings.

Pvot pin bushing renover and replacer tool
J-990 is used to renove and repl ace the pivot pin
bushi ng and upper thrust ball cup (upper bushing)

The bushi ng and thrust ball cup are hardened and
ground, therefore, no reaming or burnishing is
requi red.

The short pivot pin remover is hel pful when
installing the thrust ball bearings.

Wien installing the spindle in position in the
spi ndl e support, shimstock will prevent danage to
the grease seals and facilitate assenbly.

Lubri cat e the bushings and top of pivot pinwth
Vi scous grease prior to assenbly.

STHER NG KNUKLE PN AND SPI NOLE
"Ranbl er" Series

The steering knuckl e pinis threaded to screwinto
the lower control armtrunnion. Screwthe steering
knuckl e pininto the [ower trunnion until thereis
approxi natel y 1/4" cl earance between the shoul der
on the knuckl e pin and the trunnion.

The knuckle pin should be installed in this
nanner to prevent bottoming on extrene turns and
i nsure nmaxi numbearing on the knuckl e pin threads.

The wupper control arm trunnion incorporates
needl e bearings and is retai ned on the knuckl e pin
by a castellated nut and pin.

NOTE Two self-tapping screws nust be
renoved to pernmit lock pin renoval on the
"Ranbl er" Series.

A thrust bearing installed on the knuckle pin
between the | ower side of the upper trunnion and
a shoulder on the knuckle pin absorbs the end
thrust of the knuckle pin (Fig. 15).

FRONT WHEHL ALI GNMENT

Hard steering and abnormal tire wear is usually
the result of incorrect front wheel alignnent.
Therefore, the front wheel alignnment should be
adj usted accordi ng to specifications.

Caster and Canber Adj ust nent
"Hornet" and "Wsp" Series

The lower control armattaching bolts are provided



FI GQURE 15-Steering Knuckle Pin Assenbly
Sequence—Ranbl er" Series

with eccentric washers, one attached to the
bolt and the other keyed to the threaded end
of the bolt. Loosening the attaching bolt nut

TECHNICAL SERVICE MANUAL

will permt turning the bolt and the eccen-
trics to provide adjustnent of 0° to 1/2°
positive caster (1/2° to 1° on Power Steering
equi pped cars) and 1/4° positive to 1/4°
negati ve canber.

FI GQURE 16—€aster and Canber Adjusting
Eccentric—Hornet" and "Wasp"
Series

"Ranbl er" Series

"C' type spacers are installed between the
| oner control arm pivot bar and the shoul der
of the nounting stud. |ncreasing or decreasing
the nunber or thickness of "C' spacers at
either the front or rear nmounting stud permts
adjusting the caster angle to 3/4° to 1-1/4°
posi tive.

Increasing or decreasing equally at both
the front and rear wll change the canber
angl e for adjustnent of 1/4° to 3/4° positive.

NOTE: The | ower control arm pivot bar
brace must be | oosened prior to nmaking
caster or canber adjustments. Wen
reinstalling the brace, the attaching
bolts nust be tightened 90 to 95 Foot
Pounds t or que.
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Toe-i n Adj ust nent

Toe-in is the difference in neasurenent between
the front and rear of the front wheels at
approxi natel y eight inches fromthe road surface.
The front of the wheels should be closer than the
rear. Turning the tie rod adjusting tubes adjusts
the toe-in.

Wth the wheels in the straight ahead position
and the steering wheel and gear centered, turn the
adj usting tubes equally in opposite directions to
obtain a toe-in setting of 1/16" to 3/16" on the
"Hornet" and "Vésp" Series and 1/6" to 1/8" on the
"Ranbl er” Series without disturbing the steering
wheel spoke position.

To correct the steering wheel spoke position
after the correct toe-inis obtained, the tie rod
tubes are turned equally in the same direction.

Prior to tightening the adjusting tube cl anps,
square the tie rod ball sockets on the studs and
align the tie rod stud in the center or slightly
above center of the cross tube opening. This wll
prevent the stud fromcontacting the side of the
cross tube openi ng.

S eering Geonetry

The steering geonetry (toe-out on turns) depends
upon the steering arns and i s checked by neans of
turn tables. The toe-in nust be correct prior to
thi s check.

The turning angl es shoul d read as fol | ows:

LEFT TURN
Series Left Weel R ght Weel
"Hor net " 26° 20°
"Vésp" 24° 20°
" Ranbl er" 25° 21-1/2°
R GHT TURN
Series Left Wheel R ght \Weel
"Hor net " 20° 26°
"Vésp" 20° 24°
" Ranbl er" 21-1/2° 25°

Errors in setting of the outside wheel are
usual |y due to bent steering arns.

King Fin Inclination

The king pin inclination is not adjustable
i ndependently of canber. If incorrect, the steer-
i ng spindl e support nust be repl aced.

Turni ng Radi us

Turning radius stop screws are provided on the
pitman armto provi de adj ustnent of turning radius
limts.

S eering Li nkage

The steering linkage is of therelay type utilizing
adj ustabl e bal | and socket joints in the cross tube
and spring loaded non-adjustable tie rod ends
connecting the tie rods to the steering arns.

Adjust the ball and socket joints by
tightening the adjusting plug until solid
contact is attained. Then |loosen to the first
cotter pin hole, not to exceed 1/4 turn or
less than 1/8 turn.

1. Hall Seats
2. Spacer

3. Spring A ug

FI GQURE 17—Oross Sectional View Steering
Li nkage

4. Tie Rod
5. Adjusting Plug
6. Pitman or Idler Arm

STEER NG (EAR

The steering gear is of the wormand roller
type. Athree-tooth cross shaft roller is used
on the "Hornet" and "Wasp" Series while a
two-tooth roller is used on the "Ranbler"
Series (Fig. 18).

Needle bearings are installed in the
steering gear housing cross shaft bore on the
"Hornet" Series while bushings are used on the
"Wasp" and "Ranbl er" Series. External adjust-
nments have been provided to elininate all play
in the steering gear. Raise the front wheels
of the car and inspect the steering |inkage

FI GURE 18-Wdrm and Roller Steering Gear



10 TECHNICAL SERVICE MANUAL

ball and socket joints, wheel bearings, and
steering knuckle pin for |ooseness. Correct if
required prior to naking adjustnents on the
steering gear.

Vérm Beari ng Adj ust nent

Turn the steering wheel about one turn fromthe
straight ahead position and secure the wheel to
prevent any novenent.

Vérmbearing end play is determned by shaking
the front wheel sideways noting any end novenent
that nay be felt between the steering wheel hub
and the steering jacket tube.

CAUTI QN Be sure the novenent noted is not
| ooseness in the steering jacket tube bear-
i ng.

If end play is present, adjust the wormbearings
by loosening the four cover cap screws about
one-ei ght h i nch.

Separate the top shim using a knife bl ade, and
renove. Do not mutilate the remaining shins or
gaskets. Reassenble the cover and reinspect for
end pl ay.

Renove only one shim at a tinme to prevent
adj usting the wormbearings too tight which wll
cause the steering gear to becone too hard to turn.

Seering Gear Ai gnnent

Loosen the nounting bolts just enough to allowthe
gear to shift onthe frame and |ine up at the angl e
deternmined by the hei ght setting of the jacket tube
bracket. Then retighten the frane bracket bolts.
Loosen the jacket tube bracket, allowit to natch
the gear colum position, and retighten.

The steering gear alignment should be inspected
and corrected prior to inspecting the cross shaft
roller and wor m nesh.

I nspection and Adjustnment of Goss Shaft
Rol [ er and Vérm Mesh

Turn the steering wheel to the md-position of its
turning linmts (pitnan arm disconnected). This
shoul d pl ace both steering wheel spokes an equal

distance from a horizontal position and the
steering gear roller on the wormhigh point. If

the steering wheel is renoved, the wide flute on
the upper end of the wormtube shoul d be centered
to the bottom

Shake the pitman arm sideways to determine the
amount of clearance between the worm and cross
shaft roller. A novenent in excess of 1/32" of the
pitnan armindicates the rol | er and wor mnesh nust
be ad-j usted.

Adj ust nent of the cross shaft roller and wor mnesh
i s acconplished by renoving the |ocking cap from
the external adjusting screw Then renove the star
| ock- washer and tighten the external screw DO
NOT OVERTI GHTEN After each adj ust nent, rei nspect
for proper nesh by shaking the pitnman arm

Steering Gear Renoval
"Hornet" and "VWasp" Series

The steering gear conplete with jacket tube
is removed up through the' access opening in
the toe-board. D sconnect the shift rods at
the shift levers and pitnman arm from cross
shaft. Use pitman armpul l er J-1376 to renove
pitman arm Renove the nmounting bolts at the
steering gear housing and di sconnect at the
i nstrunent panel bracket. Then pull steering
wheel using puller J-4630A

D sconnect all wires, under the dash, that
are attached to the jacket tube; tag all wres
for identification.

"Ranbl er" Series

The steering gear is renmoved fromthe bottom
of the car wi thout renoving the jacket tube.

The steering wheel (using steering wheel
pul  er J-5290) and pitrman arm (using pitnan
arm pul ler J-4490) nust be renoved and the
cool i ng systemdrained to permt renoving the
radiator to water punp cool ant |ine.

PONER STEER NG

The power steering equi pnent is of the |inkage
type consisting of an oil reservoir, oil punp,
oil flow control valve, oil pressure relief
val ve, control valve, and power cylinder.

The oil reservoir contains afilter el ement
to prevent the circulation of dirt through the
system The systemis also vented and filled
at the reservoir.

The oil punp is an engine driven type punp
nounted on the front side of the engine.

The oil flow control valve located in the
punp cover controls the naxi num vol ume out put
tﬁ pre?/ent hydraul i ¢ noi se and overheating of
the oil.

The relief valve located within the flow
control valve is pre-set to control the
naxi mum pressure output. This valve prevents
excessive pressure to build up in the system
whi ch may damage parts.

Principle of Qperation

Gl is supplied to the punp from the reser-
voir. Gl is then directed fromthe punp to
the inlet or pressure port of the cylinder and
val ve assenbl y t hrough passages to the control
val ve.

The control val ve consists of a sl eeve type
housi ng cont ai ni ng the necessary passages and
ports. Located in the precision bore of the
housi ng i s a novabl e val ve spool, two reaction
pi stons, and a stud ball follower. Lands and
grooves on the valve spool indexing with the
ports in the housing control the direction of
oil flow A stud attached to the pitman arm
extends through the control val ve housing and
can nove laterally in either direction.

The val ve spool is nornally centered by oil
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pressure on the reaction piston as well as
spring pressure. Wen the valve spool is in
the centered position, it directs oil pressure
to both sides of the power cylinder. The oi
return ports are also partially open so there
isrelatively | owpressure in the system This
is an open center system in which the oil
pressure i s variabl e dependi ng upon t he anount
of effort that is required to turn the wheels
(Fig. 19).

Wen a left turn is nade, the novenent of
the pitman armstud shifts the val ve spool to
the right. The val ve spool opens the pressure
port and closes the return port to the right
side of the power cylinder. The return port
is opened and the pressure port is closed to
the other side of the power cylinder. The oi
pressure then noves the cylinder and valve
assenbly providing power assistance. D s-
pl aced oi|l fromthe power cylinder is returned
to the reservoir through the right groove of
t he val ve spool .

Gl pressure is also directed fromthe |eft
groove through a passage in the spool to the
reaction piston. This oil pressure is equal
to the oil pressure present in the left hand
groove in the spool. Therefore, as soon as the
pi t man arm stops novi ng, the spool is hydrau-
lically and spring centered, and power assis-
tance is stopped.

Actually the turning effort on the steering
wheel rnust overcome the spring and oi
pressure on the ends of the spool before the
spool can be noved which results in a sense
of "feel™ for the driver (Fig. 20).

The right turn operation is acconplished in

the sane manner as the left turn with the
exception that the val ve spool is noved to the
left (Fig. 21).

Disassembly and Assembly Procedure

Removal
Di sconnect the oil hoses, the piston rod
fromthe side sill bracket, and the tie rods

fromthe cylinder and val ve assenbly.

Renmove the pitman arm stud adjusting nuts,
washers, cushions, and spacers. Renove the
cylinder and valve assenbly from the pitman
arm stud for bench overhaul. The pitman arm
stud is permanent|y attached to the pitman arm
on the "Hornet" Series.

Control Val ve

Punch nmark the end plug to insure accurate
reassenbly and renove the plug.

Tap the end of the assenbly on a bl ock of
wood to renove the val ve conponents. Do not
pry on any of the valve units; nicking or
scratching nay result.

Do not disturb the inner plug. It is factory
installed and staked in position. Changing
this plug location will change the spool to
port alignment in the neutral position

The "Hornet" val ve spool inner conponents
may be replaced in service as well as the "0"
rings. However, the valve spool is not
supplied due to the possibility of inproper
spool to port alignment of the replacenent
part.

FIGURE 19—Schematic Qil Circuit—Centered Position

11
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FIGURE 21— Schematic Oil Circuit—Left Turn

FIGURE 22—Schematic Oil Circuit—Riaht Turn

"Wasp" Series valve parts will be supplied
only with the cylinder and val ve assenbly as
the total length of the conponents nust be
held to close tolerances to maintain correct
val ve spool port alignment.

New "0" rings should be installed whenever
the val ve is disassenbl ed.

Wien reassenbling the val ve, use caution to

prevent cutting the "0" rings. The end plug
should be reinstalled and tightened to the
original marked position. Final adjustnment of
the spool is acconplished by a road test.

Power Cyli nder

Renove the plug fromthe end of the cylinder
and carefully pull the piston and piston rod
fromthe cylinder.
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FI GURE 22—Control Valve Assenbl y—“Hornet” Series
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FI GURE 23—Control Val ve Assenbl y—"Wasp” Seri es
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cyl i nder.

The piston rod guide will be renoved with
the piston and rod assenbly.

A punch may be used to renove the felt dirt
seal located in the plug.

Install a new seal flush with the surface
of the plug using Tool J-5619 Seal Installer
which wll not danage the raised inner
di areter of the seal

Two seals are installed in the piston rod
guide. One is an "0" ring installed on the
inner end and the other is a "T" shaped seal
the shape of which is maintained by fibre
washers.

This seal is located in the outer end of
the gui de under a renovable netal retainer.

The piston and rod will be serviced as an
assenbly as it is inportant that the piston
and rod concentricity be naintai ned.

The piston rings should be replaced if
there is evidence of wear or |eakage.

The power cylinder on the "Hornet" Series
contains a replaceabl e i nner tube in which the
pi ston oper at es.

Reinstal ling the Cylinder and
Val ve Assenbly

Wien reinstalling the cylinder and valve
assenbly the pitman arm stud and conponent
parts should be reassenbled in the valve
housi ng and the valve nousing end installed
on the pitman arm
Tighten the inner nut on the stud until

there is sufficient tension on the rubber
cushions to prevent rattles and grease | eakage

and still permt free novenent of the stud
Over-tightening the stud will cause poor
recovery fromturns and bi ndi ng when st eeri ng.
Wen the stud has been correctly adjusted,
the outer | ock nut should be tightened and t he
| ock washer tabs bent to hold both nuts.
After the cylinder and val ve assenbly have
been reinstalled in the car, the lines nust
be bl ed by performng several conpl ete power
operated turns and refilling the reservoir.
The car nust be road tested for final
centering adjustnent as foll ows:
The screw plug in the valve housing may be
turned in or out 1/6 of aturn at a tine, road
testing after each adjustment. The pl ug shoul d
not be adjusted nore than 1/2 turn in either
direction. If the adjustnent cannot be nade
with a 1/2 turn, the cylinder and val ve shoul d
be repl aced.

Turn the plug "IN if:
Left turnis too hard
Right turn is too easy
Poor recovery fromright turns, but good
recovery fromleft turns
Car wanders to the right

Turn the plug "QUT" if:
R ght turn is too hard
Left turn is too easy
Poor recovery from |eft
recovery
fromright turns
Car wanders to the |eft

turns; good

I' l. '—u—'m-m[

FI GURE 24—Cyl i nder Assenbly Sequence-"Wasp” Series Shown

FI GURE 25—Cyl i nder Assenbly Sequence-"Hofnet" Seri es Shown
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Oil Pump
"Hornd" V-8&ies

The pulley is keyed to a straight shaft and
retained by a bolt and washer. To renove the
pul l ey, renove the retaining bolt and tap lightly
on the end of the punp shaft while pulling on the
pul | ey.

Renove the punp body to cover retaining cap
screws and separate the punp body fromthe cover.
Wien separating these parts, be sure the pul |l ey
shaft is pointing downward to prevent acciden-
tally dropping the punp rotors.

Mark the rotors before renoving them fromthe
pocket to insure reassenbling with the faces in
the sane relative position. The radial |ocation
is uninportant. The rotors becone |apped-in
during nornal operation and require this face
location attention to insure normal and quiet
operati on.

The inner or drive rotor is keyed to the punp
shaft with a special round pin type key.

After the shaft has been renoved and the rotors
cleaned, nest the rotors in the pocket inthe sane
operating position and inspect for proper clear-
ances. The tooth nose cl earance shoul d not exceed
.008" cl earance and the end cl earance (cl earance
bet ween face of rotor and punp cover) shoul d not
exceed .0025" clearance. If in either case the
cl earances are excessive, the rotor set shoul d be
repl aced.

To renove the punp shaft bearing and oil seal,
first renove the bearing snap ring using pliers
J-4245. The shaft and bearing may t hen be renoved
as an assenbly.

The factory sealed lubricated ball bearing is
atight press fit on the shaft. To install a new
bearing, use bearing Installer J-5440 and press
the bearing tight against the shoul der of the
shaft.

1. Pump Shaft Bearing
2. Pump Shaft

3. Pump Shaft Seal
4."0" Ring Gasket

The punp shaft oil seal is located in the
punp body and i s renoved usi ng conbi nati on punp
shaft seal and power cylinder seal puller
J-5503. Lubricate the lip of the new seal wth
Lubripl ate and press the seal into the punp body
with the lip toward the rotors.

Seal Installer J-5441 is used to press the
seal into the housing until it is solidly in
pl ace.

NOTE The seal should not be col | apsed
or distorted when pressed i nto t he body.

The oil flow control and pressure relief
val ves located in the punp cover are precision
nachi ned and select fitted at time of assenbly.

Unscrew the valve cap adapter. This will be
under spring tension. Renove the flow control
valve spring and the netal orifice plate.

The flow control valve containing the pres-
sure relief valve may now be renoved from the
cover.

Depress the pressure relief valve with a
punch and renove the snap ring fromthe end of
the flow control valve using pliers J-5403 to
remove the pressure relief valve and spring.

dean and inspect the valves for freedomin
the bores; rermove all burrs with crocus cloth.

Qean and inspect the punp body and cover
shaft bushi ngs, the rotor pocket bushing in the
body, and rotor bearing faces for excessive
wear or scoring. |If replacenent of any of these
parts is required, install either a new body or
new cover dependi ng on the | ocation of the worn
parts.

Al parts are to be thoroughly clean.

NOTE Do not wipe parts with a cloth.
Prelubricateall parts as they are assenbl ed.

Install the oil seal in the punp body; then
instal |
the shaft
ring.

and bearing assenbly and the snap

5.Rotors
6. Rotor Lock
7. Gasket

FIGURE 26—Assembly Sequence of Pump Body, Cover, Shaft, and Rotors—" Hornet" V-8 Series
Shown
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1. Pump Cover

2. Flow Control Valve
3. Relief Valve Spring
4. Relief Valve

5. Snap Ring

—'-"I.-. (CRORRRED -~ ) K Wl. )5‘

-

T

=)

6. Orifice Plate

7. Flow Valve Spring
8."0" Ring

9. Valve Cap Adapter
10. Pump Outlet Fitting

FIGURE 27—O0il Flow Control and Relief Valve Assembly Sequence—" Hornet" V-8 Series Shown

Place the rotor key in the recess of the

shaft and install
position. Install

the recess around the rotor pocket bushing
and the "0" ring in the recess of the punp

the rotors, noting their
the | arge rubber gasket

inlet port. Always use new gaskets and "0"
ri ngs—NEVER use gasket cenents or seal ers.

Assenbl e the cover on the body;

cated by dowel s.
I nstall
pounds torque.
I nstall
the flow control

it is|o-

and tighten the bolts 30 to 35 foot

installed with the snooth end toward the

Place the orifice plate in the recess of the
val ve above the snap ring.

Carefully install the valve assenbly in the
punp cover, the flowcontrol valve spring, and
then t he val ve cap adapter with a new"0" ring.
Prior to installing the punp on the car,
rotate the punp shaft at |east twel ve revol u-
tions by hand to insure proper clearances,
detect foreign particles that nmay |[|odge
between the rotors, and to insure initial
[ ubrication.

in

the pressure relief valve spring in
valve. The relief valve is

"Hornet" 6 and "Wsp" Series
The pulley is keyed to a straight shaft and

out side. Hold the val ve agai nst the spring retained by a nut, I|ockwasher, and flat
tension and reinstall the snap ring. washer. To renove the pulley, renove the
T === v '|' i
| |
b
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FRONT SUSPENSION - STEERING GEAR SECTION

retaining nut and tap lightly on the punp
shaft while pulling on the pulley.

Renove the reservoir cover and drain the
reservoir. The reservoir nmay be renoved from
the oil nmanifold by renoving the two cap
screws inside the reservoir.

The oil manifold is attached to both the
punp cover and punp body and nust be renoved
for punp disassenbly.

Mark the punp cover, rotor ring, and punp
body with a punch to insure proper alignment
at reassenbly.

Renove the punp cover "0" ring seal
control valve and spring, pressure plate,
and al i gni ng pi ns.

Mark the pressure plate position

Then renove the rotor ring and the punp
rotor with the twelve vanes.

1."Tru-ar€' Snap Ring
2. Outer Bearing

3. Pump Shaft

4. Seal

5.1nner Bearing

6. Pump Body

7."0" Ring

8. GuidePins

17

The shaft bearing is retained in the punp
body with a "Tru-arc" snap ring. Renove the
punp pulley shaft key. The shaft and
bearing is renoved as an assenbly after the
shap ring is renoved by tapping lightly on
the splined end of the shaft with a brass
drift.

Rermove the shaft oil seal from the punp
body, using care not to damage the inner
beari ng.

Large outer bearing nmay be renoved from
the shaft.

Assenbl y

I nspect all parts after thoroughly cleaning
in a clean solvent and bl ow ng dry.

e &

s

9. Rotor

10. Rotor Ring
11."0" Ring

12. Pressure Plate
13. Control Valve
14. Pump Cover
15. Pump Manifold
16. Reservoir

FI GURE 29—Power Steering Punp Assenbly Sequence "Hornet" 6 and "Wasp" Series
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The | arge outer bearing is installed on
the threaded end of the shaft with the
stanped face of inner race to the front.

Install inner bearing and shaft oil
seal ; press on the outer edge of the seal
only.

NOTE: A protective sleeve is installed
inthe oil seal. Renove after the seal
is installed.

Apply "AQ ATF" type "A" fluid to the oil
seal and assenble the shaft into the punp
body using care as shaft is a |ight press
fit in the inner bearing. Install snap
ring.

Install "0" ring in groove of punp body
and the two dowel pins in the punp body.
The rotor is installed on the splined end
of the shaft and the twelve vanes assem
bled in the rotor with the radi us edges
toward the outer edge of the rotor.

Assenble the rotor ring on the dowel
pins aligning the |location marks.

NOTE: Prelubricate rotor parts with "AQ
ATF' type "A' fluid when assenbling.

Install the pressure plate on the dowel
pins, (small arrow on pressure plate on
the top) the "0" ring in punp cover,
control valve spring and control valve in
front face of punp cover.

Attach the punp cover, tightening the
cover screws 25 to 30 foot pounds torque
and the oil manifold to the punp assenbly
tightening the screws 12 to 15 foot pounds
t or que.

Reassenbl e reservoir on oil manifold.

Reassenmble the punp on the engine.
Adj ust the belt tension so that belt wll
not deflect nmore than 1/4" m dway between
t he power steering punp and the water punp
pul | eys.

Loosen the hose connections at the

control valve and fill the hoses to renpve
all air.

Fill the reservoir prior to connecting
the hoses to pernit filling the punmp to

elimnate air.

Start the engine and operate for approx-
imately ten mnutes to bleed air fromthe
system

CAUTION: Do not turn steering wheels
during this initial ten mnute period.
Check and refill reservoir. Inspect
system for external |eaks.
NOTE: Air bubbles circulating through
the pump will result in noise. Nornal -
ly, three or four days operation is
required to dissipate the air bubbles
from the system This condition is
best prevented by careful bl eeding at
time of reassenbly.

G| Pressure Check

I nspect the reservoir for correct fluid
level; if low, fill to the proper I|eve
with Hydra-Matic Transmi ssion fluid type
A"

I nspect all hoses and connections for
evi dence of external | eakage.

Install oil pressure gauge J-5548 in the
main oil line at the control valve
assenbly. Start the engine and allow the
oil to circulate for several nminutes to
warm t he oi l

Turn the wheels against the curbing or
ot her obstacle and hold tension on the
wheel. Note the oil pressure. It should
be 650 to 900 P.S.1. on the "Hornet" V-8
Series, and 500 to 800 P.S.I. on the
"Hornet" 6 and "Wasp" Series. Turn the
wheel in the opposite direction and note
the reading. If there is a variation
between the | eft and right turns, internal
| eakage is evident. If the pressure is
low, stop the engine and disconnect the
gauge fromthe cylinder and val ve assenbly
and cap the pressure |ine.

Restart the engi ne and note the reading;
if it is 650 to 900 P.S. 1. "Hornet" V-8
Series, or 500 to 800 P.S.I. "Hornet" 6
and "Wasp" Series, the punmp is operating
properly. |If the pressure is |low, the punp
belt or fan belt may be slipping. Wth the
belt tension correct and there is |ow
pressure, the trouble exists in the punp.

NOTE: Do not run the |ast check for
a period | onger than is necessary to
obtain a steady pressure reading.

POWER STEERING DIAGNOSIS GUIDE

CONDITION

Hard Steering or Lack of Bent Pi ston Rod
Suf fl ci ent Power Assistance
or Poor Recovery from Turns

Insufficient QI Howin System

Internal Leak in Gntrol Val ve

CAUSE

Low G| Punp Pressure

CORRECTIONS
Repl ace Pi ston Rod
I nspect Punmp Operation and
Correct

I nspect Punp Fl ow Control Valve;
Inspect G| Hoses for Restriction

Di sassenmbl e Control Val ve
I nspect and Correct
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CONDI Tl ON

CAUSE

CORRECTI ON

Hard Steering or Lack of
Suf ficient Power Assistance
or Poor Recovery from Turns
(Cont i nued)

Internal Leak in Cylinder

Front Weel Al ignnent
I ncorrect

Steering Spindle Pivot Pins
Bi ndi ng

St eeri ng Linkage Ti ght
Steering Gear Adjustnent
too Tight

Bi ndi ng Val ve Spool in Control

Val ve

Pitman Arm Stud Bi nding

D sassenbl e Cyl i nder,
and Correct

I nspect,
Align Front Weels
| nspect for Wrn or

Ti ght Trunni ons

Adj ust Steering Linkage
Ball Joints

Readj ust Steering Cear

Di sassenbl e Val ve and | nspect
for Nicks or Burrs Both Series
Adj ust Val ve of Cylinder and
Val ve Assenbl y--

Adjust Pitman Arm Stud for
Correct Rubber Cushi on Tension

Lack of Power Assistance in
One Direction

Steering Gear Binding
Bent Piston Rod

Valve in Cylinder and Val ve
Assenbly Incorrectly Adjusted

I ncorrect Front Wheel
Al i gnent

Adj ust Steering
Repl ace Pi ston Rod

Adj ust Val ve of Cylinder and
Val ve Assenbly

Real i gn Front Weel s

Car Wanders from Strai ght
Ahead wi t hout Force Hol di ng
St eeri ng Weel

Pitman Arm Stud Bi nding on
Cylinder and Val ve Assenbly

Val ve of Cylinder and Val ve
Assenbly not Adjusted Properly
or Sticking

Adj ust Stud Tension Properly

Adj ust Valve Correctly

Poor Recovery from Turns

Pi ston Rod Bent

Front Weel Al ignnent Incor-
rect

Valve in Cylinder and Val ve
Assenbly Incorrectly Adjusted
or Sticking

Repl ace Pi ston Rod
Align Front Weels

Adj ust the Val ve of Cylinder
and Val ve Assenbly

Noi sy Qperation

Punp Pull ey Shaft Key Loose

Restricted Air Vent in
Reservoir Cover

Punp Bearing Wrn
Punp Bushi ngs Wrn
Dirt in Punp

Pitman Arm Stud (Rattl es)

Repl ace Punp Shaft Key or
Repl ace Punp Shaft and/ or
Pul | ey

Renove Cover and d ean Vent

Repl ace Beari ng
Repl ace Punp Cover or Body

Di sassenbl e Punp and d ean,
Fl ush System

Adjust Pitman Arm Stud or
Repl ace Wrn Parts
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FRONT WHEEL ALIGNMENT SPECIFICATIONS

“Hor net” “Wasp” “Ranbl er”
Turni ng Angl e
I nsi de Wheel 26° 24° 25°
Qut si de Wheel 20° 20° 21-1/2°
Ki ngpi n Angl e 3° 36" 3° 36" 8-1/2°
Caster Angle without 0° to 1/2° 0° to 1/2° 3/4° to 1-1/4° 1°
Power Steering 1/ 2° Desired 1/ 2° Desired Desired
Caster Angle with 1/2° to 1° 1/2° to 1°
Power Steering 1° Desired 1° Desired
Canmber 1/4° Neg. to 1/4° Neg. to 1/4° to
1/ 4° Pos. 1/ 4° Pos. 34° Pos.
0° Desired 0° Desired 1/2° Desired
Toe-in
1/16" to 3/16" 1/16" to 3/16" 1/16" to 1/8"
FRONT SPRING SPECIFICATIONS
Rate Lbs. Per Inch
Series Free Hei ght Loaded Hei ght After Loaded Wei ght
"Hornet" 6 Cylinder 17-1/2" to 18" 8-5/8" to 1000# 115# Plus or
Pl us or M nus 25# M nus 5#
"Hornet" V-8 18-1/4" 8-5/8" to 1200# 125# Plus or
Plus or M nus 30# M nus 5#
"Wasp" 17-13/16" to 8-5/8" at 920# 100# Plus or
18-5/ 8" Pl us or M nus 25# M nus 5#
"Ranbl er"
St andard and
Overdrive wo 18" 10-3/8" at 755# 110# Plus or
Air Conditioning Plus or M nus 20# M nus 4#

Hydra- Matic w o

Air Conditioning

and Standard Trans-

mssion with Air 18" 10-3/8" at 810# 110# Plus or
Condi ti oni ng Plus or M nus 22# M nus 4#

Hydra- Mati c and
Overdrive with Air 18- 3/ 8" 10-3/8" at 845# 110# Plus or
Condi tioni ng Pl us or M nus 22# M nus 4#
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WEATHER EYE SYSTEM

VEATHR EYE

The Véat her BEye i s designed to provide cl ean, fresh
filtered air for summer driving and fresh filtered
and heated air within the car for winter driving.
It is, therefore, very inportant to know how t he
Wat her BEye functions and is operated to obtain
the best possible results.

SUMER LR M NG

The danper control which operates the cow vent
danper, dash inlet, and heater duct danper is
located to the left side of steering columm on the
i nstrunent panel on the "Hornet" and "Vésp" Series
(Fg 1).

FIl QRE 1-Banper Control —Hornet" and
"Vésp" Series

The "Ranbl er" Series cow ventilator control knob
and cable, which operates the cow ventilator
danper, is located at the right side of the
steering colum bel owthe control panel (Fig. 2).

Gw \entilator Gntrol Knob (Knob
"IN, Danper in Qpen Rosition)

Left Defroster Duct

Heater Swtch and Veter Val ve Gontrol
Veter Qontrol \al ve

Rght Defroster Duct

Heat Deflector

ogkhwnN

H GRE 2-ow Ventilator Danper Gontrol
Knob—FRanbl er" Series

The cow ventilator damper shoul d be open at all
ti mes except when washi ng the car. Mwve the danper
control lever to "Air ndition" position to
conpl etely close the cow ventilator danper on the

"Hornet" and "Vésp" Series. Pull the knob out on
the "Ranbl er” Series to close the cow ventilator
danper .

During surmer operation, with the water control
valve in the fully closed position and the cow
vent danper open, air entering the cow ventilator
passes over a rain shedder baffle to prevent
noi sture fromentering the car. Ar entering the
open cow ventilator is screened, filtered, and
circulated wthin the car. For added circul ation
of fresh filtered air, the rear quarter ventila-
tors on sedans and rear w ndows on two door nodel s
shoul d be opened slightly.

WNIER DR M NG

The Wather Eye is a part of the engine cooling
system and depends on nornmal engine operating
tenperature and air flowthrough the cow ventila-
tor to heat the interior of the car.

NOlE For nost efficient operation in
extrene cold weather, a 180° thernostat is
recommended when using a pernanent type of
antifreeze.

Wth the cow ventilator danper and the water
control valve open, fresh air enters the cow
ventilator and is filtered and heated as it passes
through the heater core to the heat distribution
ducts along the toe panel in the "Hornet" and
"Wsp" Series and through the heater opening in
the dash panel in the "Ranbler" Series. It is then
circuated wthin the car at average driving
speeds. Added heat can be obtained in the rear
passenger conpartnent by opening the rear quarter
ventilator or rear w ndow slightly.

A heater fan located directly behind the heat er
core nay he utilized to circulate fresh filtered
air while driving in slowtraffic wth the water
control valve fully open. The anount of fresh air
desired can be controlled by novenent of the
control knob to nodify the cow ventilator danper
opening. The "Hornet" and "Vésp" danper opening
nay be nodified by noving the danper control knob
toward the "Air ondition" position on the control
panel , or the danper can be closed conpl etely by
noving the control to this position from "Vent
Heat." The "Ranbler" cow ventilator danper
posi tion can be varied by pulling the control knob
out .

CERCETI NG

Whndshield defrosting is acconplished by the
conbi nation heater and defroster fan |ocated
behi nd the heater core.

The fresh air is forced in through the open cow
ventilator while the car is in motion or drawn in
at idle or slow speed by the conbi nation heater
and defroster fan and defl ected to the defroster
ducts; in turn, directed through the air openi ngs
at the bottomof the w ndshield onto the glass. In
de-i ci ng where
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warner air isrequired, it i s necessary to open the
water control val ve wi de open to all ow nore heat ed
air to be directed to the w ndshi el d.

The "Hornet" and "Vésp" Series danper control is
noved to the "Defroster" position to place the
inlet danper in the proper position to deflect the
heated air to the defroster ducts and still deliver
a portion of the heated air to the heat distribu-
tion duct al ong the toe panel .

To defrost or de-ice in the "Ranbler" Series,
the cow ventilator rnust be open, the water val ve
control pulled out to the naxi numposition, and the
bl ower notor turned on. The blower motor wll
provide additional force to the ramair to deflect
it tothe defroster ducts.

"Forced Heat" position on the "Hornet" and
"Wsp" Series danper control places the inlet
danper into position to deliver blower forced

heated air to the heat distribution duct al ong toe
panel . This position is used in slower driving
conditions, such as city traffic and driving bel ow
twenty mles per hour.

WATER VALVE GONTRL SWTH

The VWather BEye control switch is a conbination
electric rheostat switch and water val ve control.
The "Hornet" and "Wsp" Series control swtch is
illustrated in Fgure 3. The "Ranbler" Series is
illustrated in Fgure 2.

FI QURE 3—+kater Switch and Vet er
Val ve Gontrol —Hornet" and
"Wsp" Series

To open the water control valve on the "Hornet"
and "Vésp" Series, the valve control and swtch
knob is noved horizontally fromthe left, "LON
positiontotheright, "HQH position. To open the
water control valve on the "Ranbler" Series, the
control switch is pulled "QJI"; to close, it is
pushed "IN'. In both cases, noving the control
valves to the full open position allows the full
flow of water to pass through the heater core.

Wien the VWat her Eye switch is turned cl ockw se
fromthe "CHF" position, the conbi nation heater and
defroster notor operates at high speed. The speed
is decreased as the switch is turned gradually to
the right.

Wat er Val ve Control and Switch Assenbly
Renoval

"Hornet" and "Wasp" Series

Renove the gl ove box and the gl ove box nounting
panel .

Rermove the heater control knob. Renmove the swtch
assenbl y by renovi ng the nounti ng screws fromthe
rear of the instrunent panel. D sconnect wre
fromthe swtch and the cable fromthe control
shaft (Fg. 4).

FI GURE 4—Water Valve Control and
Swi tch Assenbl y—Hor net"
and "Wasp" Series

"Ranbl er" Seri es

Insert a small screw driver between the swtch
bracket and switch control stop collar (Fig. 5).
This will allowthe control knob and shaft to be
unscrewed fromthe threaded end of the control
cabl e. Then pull the shaft and knob strai ght out.

The switch can be withdrann fromthe instru-
nent panel after the French nounting nut has been
r enoved.

D sconnect the switch wires fromthe connec-
tors and the cabl e conduit fromthe clanp.

NOTE Won instal lation, the control knob
and shaft nust be screwed conpl etely into
the threaded end of the cable, then
backed off two full turns to allow free
operation of the heater swtch.

VATER GONTRQL VALMVE

The water control valve position is operated
manual |y. Thernostatically it controls the
anount of cool ant passi ng through the heater core
in any position except "Low or "Hgh" (Fg. 6).
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1. Control Switch Shaft and Knob Sweated Toget her 5. Switch Control Stop Collar
2. French Munting Nut 6. Heater Motor Wre Term nal
3. Ignition Switch to Heater Switch Term nal 7. Control Cable Conduit O anp
4. Control Cable Threaded End

FI GURE 5-Water Valve Control and Switch Assenbl y—Ranmbler" Series

1. Valve Qutlet Tube to Upper Heater Core Tube 5. Operating Cam

2. Water Valve and Metering Quide 6. Capillary Tube

3. Water Seal 7. Bellows

4. Manual Control Roller 8. Water Inlet Tube from Cylinder Head

FI GURE 6-—-Water Control Valve
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The thernostat incorporated in the val ve has
a flexible capillary control tube | eading from
a small gas filled chanber and bellows to a
position directly behind the heater core inthe
"Ranbl er" Series (Fig. 7).

W ;
FI GURE 7-Wat er Control

Val ve Capillary
Tube Locati on—Ranbl er"
Seri es

The "Hornet" and "Wasp" Series water control
val ve thernostat capillary tube is located in
the air flow path in the heat distribution
duct (Fig. 8).

FI GURE 8—ater Control
Tube Locati on—Hornet" and
"Wasp" Series

Val ve Capillary

Automatic Gontrol

Wth the water control valve locked in the
conplete "LOWN position or in the full "H G
position, the autonatic feature wll not
oper at e.

Internedi ate positions of the control knob
wi |l govern the automati c control. The tenper-
ature of the air surrounding the capillary
tube controls the vol une of water flowthrough
the heater core by thernostatic action.
Passenger confort will determne the correct
control knob position.

Water Control Valve Adjustnment

The water control valve cable adjustnent is
of extrene inportance. To correctly adjust the
water control valve cable, the control knob
on the dash nust be in the "OFF' position and
the water control valve cam nust be in the
"CLCSED' position prior to retightening the
cabl e securely in the clanp.

The equalizer spring on the "Hornet" and
"Wisp" Series water control valve serves as a
count erbal ance for the bell ows spring to prevent
novenent of the val ve without control operation.

QOAL VENTT LATCR DAMPER
ADJUSTMENT

"Hornet" and "Vésp" Series

To adjust the cow ventilator danper control

cabl e, place the danper control knob in the "Ar
Gondi tion" position. dose the cow ventilator
danper by noving the control arm of the danper
to the upper novenent of its travel. The | oop of
the Boden wire is placed on the control arm of
the danper and the cabl e housi ng fastened to the
clip bracket on the heater hopper box side
al | owi ng enough roomfor control arm novenent.

"Ranbl er" Series

Push the control knob into the full "CPEN
position. Locate the danper control armto the
upper or "CPEN' position. Retract the cable 1/8"
toallowfor cabl e novenent in the conduit. 4 anp
the cabl e securely.

I NLET DAMPER ADJUSTMENT
"Hornet" and "Vésp" Series

M ace the danper control in the "Air Condition"
position. The inlet danper control arm | ocated
on the left hand side of the right hand heater
duct is placed in the upper position of its
travel. The Boden wire loop is placed on the
control armof the danper and the cabl e housi ng
is installed in the clip bracket on the heater
duct al | ow ng enough roomfor the control armto
travel inits conpl ete novenent.

AR FLTER
Renoval

"Hornet" and "Vdsp" Series

Renove the heater hopper box cover and renove
the filter. The filter is held in place by a hold
down spring in the cover (Fg. 9).

FQAQRE9-AT Fiter Location
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"Ranbl er" Series The heater core is held in place by the heater

hoses when they are attached to the heater core
Di sconnect the cowl ventilator danper and the heater hopper box cover. After the
cable fromthe danper arm renoval of the cover and the hoses, the heater
Renobve heater core <cover and filter core is renoved by sliding it forward and out of
mounting screws ( Fig. 10). the heater hopper box. In position, it rests on

the front flange of the heater hopper box and at
the rear of the hopper box on a rubber gasket
and fl ange.

"Ranbl er" Series

Qpen the water control valve.

Crain at least a quart and a half of cool ant
fromthe cool i ng systemto drai n the heater core.

Renove the heater hopper box cover and air
filter.

Remove the screws that attach the heater core
to
the cow chanber and renove heater core (F g.
12).

FI GURE 10—Renpval of Air Filter—
"Ranbl er" Series

NOTE: The air filter shoul d be changed
every Spring and Fall. Under dusty
operating conditions, the filter should
be changed nore frequently.

HEATER CORE REMOVAL
"Hornet" and "Wasp" Series

Open the water control valve to the "High"
position. Drain at least a quart and a
hal f of coolant fromthe cooling systemto
drain the heater core.

Renove t he heater hopper box cover and air
filter. Disconnect the heater hoses from
the heater core (Fig. 11).

Qw \entilator Chanber Drain

Defroster Ar Duct Qpening
Heater and Defroster Fan
Defroster Air Duct (pening 5. Vdter Gontrol Val ve

EaN NN o

Fl QRE 12-Heater (ore Renmoved—
"Ranbl er" Series

HEATER AND DEFRCBTER
MOTCR REMDVAL

"Hornet" and "Vésp" Series

Qpen the water control val ve.

Drain a quart and a half of coolant fromthe
cool i ng systemto drain the heater core.

Renove the heater hopper box cover, air filter,
FI GURE 11-Heater Core Renoval and heater core.




Renove
i nside of the heater hopper box.

Rembve the fan from the heater and
defroster mptor shaft and renpve from
heat er
box cover opening.

Di sconnect heater and defroster nptor
wire | ead at connector.

Renove heater and defroster notor from

not or

WEATHER EYE SYSTEM

the inlet ring located on the

hopper box through heater hopper

housi ng and rempve from hopper box

t hrough heater hopper box cover opening.

1. Heater and Defroster Mtor
2. Mdtor Munting Plate

3. Mdtor Munting Gasket

4. Heater Hopper Box

5. Heater and Defroster Fan
6. Inlet Rng

FI GURE 13—Heat er Hopper Box Assenbly

1.
2.
3.
4.

Heaer
Heaer
\Wat er
Mot or

and Defronster Motor Wre

and Defroster Modtor Gound Wre
Val ve Capillary Tube

Bracket Mounting Screw

FI GURE 14—Heater and Defroster Mbotor

Connections and Mountings—
"Ranbl er" Series

"Ranbl er" Series

Renmove the heat deflector (Fig. 14).
Di sconnect nmotor wire and ground wre.
Renove the water control valve, capil-
lary tube clip, and nove capillary tube
asi de.

Remove nmotor and bracket. The heater
notor screen reinforcenment and notor
screen is renoved after renmoving the fan
fromthe notor shaft.

The nmotor and nounting bracket is then
accessible for further disassenbly.

1. Defroster Duct Openings

2. Heater Duct (Rear View

3. Danper Munting Plate

4, Inlet Defroster and Heater Danper Assenbly

FI GURE 15—Heater Duct Assenbly—
"Hornet" and "Wasp" Series

1. Heater and Defroster Inlet Control Cable
2. Heat Distribution Duct

3. Inlet—Heater Hopper Box to Heat Duct

4. Inlet—Blower Mtor to Heat Duct

FI GURE 16—Heater |Inlets—Hornet" and
"Wasp" Series
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ALL SEASON AIR
CONDITIONING SYSTEM

1. Air Discharge Qutlets

2. Fresh Air Intake

3. Heat Distribution Duct

4. Conpressor

5. Magnetic dutch and Pull ey

6. ldler Pulley, or Power Steering Punp
Pulley if so Equi pped

7. Condenser

8. Recei ver
9. Check Val ve

10. Sol enoi d By-pass Val ve

11. Filter and Liquid Indicator

12. Heater Core (Heating Unit)

13. Blower Mtor and Fan 14. Bvaporator (Gooling Lhit)

FIGURE 1—All Season Air Conditioning System

The Al Season Air Conditioning Systemis
very simlar in function and operates on
the sanme basic principles as the nodern
honme refrigerator. However, due to the
adaptation and the layout in the passenger
car, various conponents will vary sonewhat .

The introduction of a certain amunt of
fresh air, when air conditioning a passen-
ger car, is desirable for personal com
fort, primarily to prevent t he
accunul ati on of undesirabl e snoke or odors
in the car. Also, the air is cooled at
somewhat higher tenperatures than in a
refrigerator. A tenperature differentia
of 15 to 20 degrees | ower than the outside
air is desired in air conditioning. It is
not necessary to "pull the air down" to a
| ow tenperature that might be unconfort-
able to the passengers.

Air conditioning may be defined as the

siml taneous control of all of the factors
affecting both the physical and chenical
condition of the atnosphere within any struc-
ture.

The prine factors which are to be considered
inair conditioning are tenperature, humdity,
distribution, and cleanliness of air within an
encl osure.

Tenperature Gontro

The control of tenperature involves the regul a-
tion of the tenperature to a confortabl e degree.
Hinan bei ngs possess a capacity to sense the
"heat" and "col d" in objects or in surroundi ngs
only insofar as their body tenperature is.
different.

Heat is a positive condition, a formof energy
(Kinetic Energy—wotion) which cannot be de-
stroyed. Heat, though not visibleinitself, can
be neasured quantitatively. The basic units of
heat neasurenents are: Degrees, Fahrenheit
whi ch denotes the tenperature of the heat in a
substance and B T.U (British Thermal LUhit)
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whi ch denotes the quantity of heat present in the
subst ance.

@l d is the absence of heat or the | ack of heat.
Then heat bei ng ener gy cannot be destroyed and col d
isthelack of heat, consequently, athing or place
is cold to the extent that heat has been renoved
fromit. Heat always noves froma warm object or
place to a colder object or place. Refrigeration
is a process devel oped to renove heat fromobjects
or pl aces.

The control of tenperature in air conditioning
is acconplished by transferring heat froma pl ace
where it is not wanted to a place where it nakes
no di ff erence.

Lovering the tenperature inside the car by
nodified refrigeration to a confort zone, nanely
15 to 20 degrees below that of the outside
tenperature is done in the case of passenger car
air conditioning. The outside anbient tenperature
may be high, humid or dry, and unconfortable in
respect to confort. Anbient tenperature is the
surroundi ng tenperature around a pl ace or object.

Himdity Gontrol

The anbi ent air nay be humd or dry. The air within
an encl osure such as the car wll be correspond-
ingly affected as a certain anount of fresh air is
used in the air conditioning cycle. Al atno-
spheric air, unless specially treated, contains a
certain anmount of noisture in the formof water
vapor. The anount of water vapor present varies
from day to day depending upon the weather
condi ti ons.

A high relative humdity of the air is one
factor that is predom nant in personal disconfort.
Himdity is the anount of noisture in the air in
the form of gaseous vapor. Relative humdity is
the ratio of the weight of water vapor present in
a given sanple of air at a given tenperature to
the wei ght of water vapor which woul d be present
inthe sane sanple, if the air were saturated at
the sane tenperature and pressure. It shoul d be
noted that air at any fixed tenperature can only
hol d a definite known quantity of water. At higher
tenperatures, air is capable of holding nore
noi sture than at | ower tenperatures. Hence, if the
tenperature of saturated air is lowered, the
excess water vapor wll condense.

In air conditioning or refrigerating the air,
the air is dehumdified by |owering the noisture
content of the air. This is possible by |owering
the tenperature of the air bel owthe dew poi nt and
consequent | y condensi ng sone of the noisture out
of the air. The water vapor condenses on the col d
evaporator core and the liquid is drained off.

This is a basic principle in the control of
humdity in air conditioning.

To reduce the relative humdity conpletely in
an air conditioning system is not desirable.
Rel ative humdity does have a significant effect
on confort withina fairly w de tenperature range.
The norrmal "confort zone" for peopl e has been found
to exist wthin a tenperature range of 67° to 91°

and the relative humdity range of 30 per cent to
70 per cent. Conbinations of tenperatures and
relative humdities outside of this range produce
various types of disconfort.

Qontrol of Dstribution and d eanl i ness

The control of distribution, notion, and cleanli-
ness is carried on at the sane tinme. Approxinately
30 per cent fresh air is introduced into this
particul ar system A the point of introduction,
the air is cleaned of dust and foreign nateria in
passing through the filter provided for this
pur pose. The bl ower in the systemw || recircul ate
the air in the car through the cooling unit,
consequently, the air tenperature is being con-
stantly lowered. The air is being freshened by the
addition of the fresh air being introduced into
the car. The entrance of fresh air added to the
volume already present wll serve to nmldy
pressurize the car interior. Ar wll then |eak
outward carrying wth it snoke, odors, and carbon
di oxi de. Pressurizing the car prevents entrance of
hot dusty air. The air being circulated is returned
and carried over the evaporator and cooled in a
continuous cycle, thus again cooling the air. It
nust be renenbered, to effectively air condition
the car, all wndows shoul d be closed and renai n
closed during the time the air conditioner is being
used.

To acconplish the foregoing controls in air
condi tioni ng, a nechani cal neans nust be enpl oyed.
Mechani cal refrigeration or nechanical air condi-
tioning is the systemused.

Means of Produci ng Refrigeration

A substance or body is said to be refrigerated when
heat is renmoved fromthe substance or body faster
than it can gain heat. Wenever this condition
exists, the tenperature of the substance is
| onered or reduced.

Refrigeration nmay be produced by several
net hods. The vapor conpression systemis enpl oyed
in the "Al Season Air Gonditioning Systemi. In
the conpression system a suitable liquid is
evaporated in the cooling unit at a | ow pressure
and then conpressed to a high pressure in the
nechani cal conpressor and then condensed to a
liquid again in a condenser conpleting the
refrigeration cycle. This nethod utilizes the
"Latent Heat" or hidden heat of vaporization to
produce the desired refrigerating effect.

"Latent heat of evaporation" is defined as the
quantity of heat necessary to evaporate or convert
one pound of liquid to vapor wthout a change of
tenperature of the |iquid.

Thus, the latent heat of evaporation for water
is 970 BT.U, since it takes 970 BT.U to
evaporate one pound of water at 212°F and
at nospheric pressure to steamat the sane tenper-
ature and pressure.

The latent heat of evaporation of different
substances differ considerably fromeach other.
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For exanple, latent heat of evaporation for
Freon-12 is 71.95 B. T. U at atnsopheric pressure
as conpared to that of water which is 970 B. T. U

The Refrigerant

The fluid, when used as a cooling nmedium nay be
terned a "Refrigerant”; the termrefrigerant as
used is defined as a chenmcal used in conpression
systens to produce the desired cooling effect or
refrigeration by using the latent heat of vapor-
ization of that particular chemcal.

An inportant factor in selecting a liquid
refrigerant is a suitable boiling point. For
exanpl e, Freon-12 boils at —21. 7°F. at at nospheric
pressure of 14.7 pounds per square inch or zero
pounds per square i nch gauge pressure at sea | evel .
Freon-12 is a chemcal used in nost applications
of refrigeration or air conditioning.

Sone of the characteristics of Freon-12, which
is used as the refrigerant in the "Al Season Ar
Qonditioning Systeni, are as fol | ows:

Non-toxi ¢, unl ess confined with fl ane.

Non-i nf | anmabl e and non- expl osi ve.

Non-corrosi ve except in the presence of noisture.

Boiling point at atnospheric pressure |ower than

cooling unit tenperature.

Quction pressures usual ly above atnospheric pres-

sure.

Low conpressi on ratio.

Sable.

Lubricant solubility.

Tenperature Pressure Rel ation

Any change in the tenperature surrounding a vessel
that confines aliquidrefrigerant will change the
pressure in that vessel in direct relation to the
physi cal properties of the liquid. Increasing the
tenperature around the vessel wll raise the
pressure in the vessel and conversely | owering the
tenperature will [ower the pressure.

Snce the boiling point of any liquid is
deternined by the pressure under which the liquid
is confined, any change in pressure on the Iiquid
wll change its boiling point. Tenperature pres-
sure relation of Freon-12 is shown in Fgure 2

The use of this graph will assist in di agnosi ng
pressure difficulties when servicing the unit.

Refrigeration System

In any refrigeration system a refrigerant is
enpl oyed which alternately is evaporated fromits
liquid conditionto forma vapor, and condensed so
that the vapor returns to the liquid form The
refrigerant is a substance that evaporates rapidy
at lowtenperatures. As the liquid is evaporated,
it absorbs heat from everything around it and
lowers the tenperature. Then the absorbed heat is
inthe vapor. As the vapor is condensed back to a

liquid, it | oses the previously absorbed heat. By
causi ng evaporation to take pl ace where tenpera-
ture is to be lowered, then causing condensation
to take place where the discharged heat wll not
be objectionable, the refrigeration cycle is
acconpl i shed.

DESCR PTI ON AND CPERATI ON

The "Al Season Air nditioning Systemi is
designed to acconplish cooling, heating, and
defrosting wth the same unit. Basically, the
function of the systemas an air conditioner is
tofilter, cool, dehumdify, and circulate the air
wthin the car. As a heater, the system wll
function in the sane nanner as the Véather BEye
Heater and Defroster.

The desi gn of the conposite systemis to include
a common forced air convection systemfor heating,
cooling, and defrosting air.

The heater core is located inthe air flowpath
and is a conponent part of the conposite system
The sane convection systemis used for heating as
for cooling; the heating systemal so utilizes the
air discharge outlets and the recircul ation duct
and heat distribution duct al ong the toe panel in
heating and defrosting.

Various advantages are acconplished with the
"Al Season Ar nditioning" design. Quick
"cool -down" is effected at average drivi ng speeds.
Sable tenperature |evels are naintai ned inside
the passenger conpartnent by the autonatic con-
trols and the operator's use of the two speed
bl ower system

Approxi mately 30 per cent fresh air is admtted
through the cow air intake tothe car in addition
to the air being recirculated and retooled
constantly by the blower incorporated in the
system

The air conditioning capacity is sufficient to
maintain a 15 to 20 degree inside to outside
tenperature differential at 30 mles per hour. The
controls are in keeping with the rel ative sinplic-
ity of previous systens and enabl e t he cool i ng and
heating to be carried on at a confortabl e | evel.

The drive pul | ey incorporated on the conpressor
has a nagnetically engaged clutch. Wen the air
conditioner is not in use, the drive pulley free
wheel s and the conpressor is not running.

The systemis conpact and readily accessible
for service operations. The cooling unit isinthe
dash conpartnent. The cooled air is introduced by
two air discharge outlets located on the instru-
nment panel . The condenser is |ocated ahead of the
radiator and the balance of the conponents are
| ocated in the engi ne conpartnent.

To effectively air condition the interior of
the car, the wndows and ventilators should be
closed during the tine the air conditioner is in
oper at i on.

(pen the w ndows to expel accunul ated heat if
the car has been parked for an extended period in
the hot sun prior to using the air conditioner.
This wil lessen the initial work of the unit and
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Figure 2 - Freon-12 Temperature Pressure Relation Curve



TECHNICAL SERVICE MANUAL

enabl e the tenperature to be pull ed-down nore
rapidly.

Start the engine before operating the Ar
Condi tioning Systemto reduce the battery | oad
and provi de easier starting.

Under conditions where the system mght be
operated with the car standing, for nore
efficient cooling, run the engine well above
i dl e speed.

MANUAL QONTRCLS
Air Conditioning and Heater Switch

A single control knob operates both the heater
and air conditioning systems (Figs. 3 and 4).

FIGURE 3—Air Conditioning and Heater
Control—"Hornet" and " Wasp" Series

Lﬁl n‘fmm
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Aggw O

1 Air Conditioningand Heeter Smtch
2 Dampe Contrds

FIGURE 4—Air Conditioning and Heater
Controls" Ramble™ Series

The heating system operates in a simlar
manner as the Wather Eye. The water valve
control knob is noved fromleft to right to
increase and thernostatically naintain the
anount of heat required.

The water valve control knob has two
positions to operate the tw speed high
capacity blower which is utilized for circul a-
tion of heated air in slow traffic conditions
and for frosted w ndshields. Turn cl ockw se to
the first position for low speed bl ower
operation; the second for high speed operati on.

The cooling systemis placed in operation by
having the water valve control knob in the
extrene "Low' position, and by rotating the knob
countercl ockwise to the first position for |ow
speed bl ower operation; the second position for
hi gh speed operati on.

Nornal Iy, to gain a quick cool -down effect, the
air conditioner would be turned to the "H gh"
bl oner speed position. Wen the air has been
pul l ed-down to a confortable range, the "Low
position can be used.

In the "Hgh" or "Low swtch position, the
cooling operationis in effect as the blowers are
then on; the magnetic clutch is energized and
engages the conpressor pulley driving the com
pressor. The sol enoi d by-pass val ve i s energi zed
when the air conditioning swtch is on, closing
the solenoid valve and the refrigerating cycle
i s underway. The sol enoi d val ve function is al so
controlled by the automati c tenperature control
thermostat in the by-pass cycling operation of
t he system

Dampe Contrds
n HG,.rHII a,UIIW@II $i6
The danper positions for each operation is

control led by the danper control located to the
left of the steering colum (Fg. 51.

AIR  VENT FORCED

I:/ COND HE.ﬂ-T DEFROST HEAT \

1 o . e |
l.'\‘\ I\'J:-!—‘!‘L e e ——w'-l-‘—'] -".
p

FIGURE 5—Dampe Contrd " Horng" and
' Sies

Movenent of the control knob to each position
wll place the danpers in the correct position
for each operation. The three danpers, inlet,
cow vent, and defroster are attached to the cam
and roller control.

"Ramble™ Sies

A C Def.

The right hand knob narked | =t vent (O 4)

located under the left side of the instrunent
panel controls the cow vent danper. A control
cable, attached to the right side of the cow
vent danper rod, is connected to the evaporator
shroud air outlet door and operates the door in
conjunction with the cont vent danper. Wen the

danper is closed (knob pulled out), the shroud
air outlet door is closed.
The | eft hand knob narked AC_ Def. Fg 4.

HEAT- VENT
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| ocated under the left side of the instrunent
panel controls the air recircul ati on danper.

A R FLON

A r Conditioning

"Hornet" and "Wasp" Series

The air conditioning switch is placed in the
extrene left or "Low' position for the water
valve control, and turned countercl ockw se to
either the "Low' or "Hgh" position to start
normal air conditioning.

The danper control is placed in the Ar
Condition. ing position. This puts the danpers
intheir correct position to route the air flow
properly.

The cow vent danper is closed, wth a
nodi fied opening to admt approxi mately 30 per
cent fresh air by car interior volume. The
defroster danpers close the openings in the
sides of the evaporator side plates. The inlet
danper (which is actually two danpers, one
spring |loaded, the other operated by the |ever
arm) is closed to the evaporator housi ng openi ng
and open to the dash inlet opening.

The reduced amount of fresh air passes over a
baffl e or rain shedder to prevent noisture from
entering. Then through the filter which renoves
dust and foreign natter. The fresh ram air
passes through the heater core and into the
heat er hopper box. The blower notor draws the
air fromthe heater hopper box and directs it
through the bl oner notor opening to the evapo-
rator core. The defroster danpers are closed to
the openings in the evaporator core side plates.
Thus the air has a free unobstructed course to
the evaporator core. The air flows through the
evaporator core, is cooled and delivered di-
rectly to the ducts, and two air di scharge doors
on the instrunent panel which may be opened to
the desired position (Fig. 6).

FIQRE 6-Air Discharge Gille Door
"Hornet" and "Wasp" Series

The air discharge doors nay be adjusted
i ndependent |y, directing air flowwhere desired.
The partially open position provides naxi mum
front seat cooling. The | ow position w Il direct
the cool air toward the lap area of the front
seat passengers. This position may be used when
only these passengers are in the car or when
driving into the hot sun. "Full open" position
is best suited for over-all front and rear
cool i ng.

The sun visors nay al so be used to control the
distribution of the air. Wth the sun visors
"up", air can be circulated nore readily toward
the rear. Tilting the visors down wll direct
the air toward the front seat area. Wen using
the visors for control of the air flow the
large air doors must be in the "full open"
posi tion.

The "ful |l open" position wll direct the cool
air upward and natural circul ati on takes pl ace;
the air noves along the top of the car from
front to rear and returns under and around the
seats. Vdrmair is displaced and carried around
and under the seats during this tine and drawn
into the recirulation air duct. Wth the dash
inlet danper open, the blower draws this air
into the heater hopper box. The recircul ated air
is intermxed, by the blower, with fresh air
fromthe cow vent and directs the air through
t he evaporator core where it is again cool ed and
delivered to the car interior (Fig. 7).

FHARE 7-Ar Gonditioning Air Fl ow
"Ranbl er" Series

The conbi nation switch and water val ve control
knob is placed in the extrene left "Low
position. The knob is turned countercl ockw se
to start the air conditioning system

The left danper control knob is pushed in to
open the air recircul ati ng danper.

The right danper. control knob is pulled out to
close the cow vent danper and the evaporator
shroud air outlet door.

The air discharge doors are open to the
desi red position.

The bl ower fan draws air fromthe car interior
for recirculation through the air recircul ation
duct |ocated on the | eft side of the dash panel.
The cl osed cow vent danper prevents outside air
fromentering and passing directly through the
heat er and evaporat or cores.

A reduced anount of fresh outside air is mxed
with the air fromthe car interior by neans of
an opening cut in the left side of the cow
ventilator air intake chanber. The opening is



covered by the blower to dash duct. The air
passes over a baffle or rain shedder to prevent
water fromentering the car.

The bl ower fan mxes the fresh and recircu-
lated air and directs it through the heater and
evaporator cores into the evaporator shroud.

The evaporator shroud air outlet door is
closed when the cow vent danper is closed.
Therefore, the cooled air is directed up
through the ducts to the air discharge grilles
| ocated on the instrunent panel. The air then
follows the roof panel contour, down, around,
and under the front seat back to the air
recirculating duct where it is mxed wth
incoming fresh air and the cycle again takes
pl ace.

Vent —Heat
"Hornet" and "Wasp" Series

The conbination fan switch and water valve
control knob is noved to the right to the
desired position. Internediate positions are
for thernostatically controlled heat. "H gh"
position is for full flow of hot water through
the heater core. The danper control on the | eft
hand side of the steering colum is noved to
the "Vent-Heat" position.

The cow vent danper is then placed in the
open position. The inlet danper is open at the
dash panel opening and cl osed to t he evapor at or
retai ner housing opening. The defroster danp-
ers are open and noved to the position closing
off the evaporator core.

Ramair enters the cow vent, flows through
the filter and heater core. Heat is added to
the air at this tine. The heated air then fl ows
directly to the inlet opening in the dash panel
and enters the heat distribution duct al ong the
toe panel where the heated air is delivered to
the car interior through the slotted openings
inthe duct (Fig. 8).

FIQJRE 8—Vent-Heat" Air F ow

Ventilators and wi ndows should nornally be
closed in cold weather. but to increase
defrosting or heating
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effect, the rear window or ventilator may be
opened slightly.

The air discharge outlet door is closed at
this tine; the defroster door shoul d be opened
to allow heated air to keep the w ndshield
def rost ed.

"Ranbl er" Series

The conbi nation fan and water val ve control knob
is noved laterally to the right to internedi ate
positions to thernostatically control the heat,
as desired, or to "Hgh" to the "full open"
posi tion.

The left hand danper control knob is pulled
out to close the air recircul ation duct.

The right hand danper knob is pushed in to open
the cow vent danper and evaporator shroud air
outl et door.

Ram air enters the cow vent and passes

through the open cow vent danper. It then passes
through the filter and heater core. The heated
air passes through the evaporator core to the
open evaporator shroud outlet door where it is
di scharged out of the air outlet duct |ocated on
the | ower side of the evaporator shroud.
The evaporator shroud air outlet door in its
open positionw |l partially block the air ducts
going to the air discharge outlets on the
i nstrunent panel .

Def rost er
"Hornet" and "VWsp" Series

The conbination fan switch and water valve
control knob is noved to the right and turned
clockwi se to either the "Low or "H gh" position
to start the bl ower fan.

The danper control knob and | ever is noved to
the "Defroster” position. Ram air enters the
cow vent and is directed through the open cow
vent danper. The air is directed through the
filter and heater core. The bl ower fan draws the
heated air fromthe heater hopper box and directs
it through the bl ower opening into the evapora-
tor housi ng.

The defroster danpers are open. This deflects
the heated air to the defroster openings in the
evaporator side plates to the ducts connected to
the two air discharge outlets located on the
instrunent panel. The inlet danper is closed to
the dash panel and partially open to the heat
distribution duct. Thus a portion of the heated
air is asodelivered to the front floor area of
the passenger conpartnent (Fg. 9).

The defroster door of the air discharge outl et
is open during defroster operation to allow the
heated air to be delivered to the w ndshield
surface (Fg. 10) .

"Ranbl er" Series
The water valve control knob is noved to the

right and the bl ower motor is turned on to either
"Low' or "H gh" speed as required.
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FI QRE 9—Pefroster Air Flow

—

FI QURE 10—bPefroster Door Position
(" Cpen")

The right hand danper control knob is
pul led out to open the air discharge duct
opening and close the evaporator shroud air
outl et danper and cow ventilator danper.

Fresh air is taken in at the opening used
in air conditioning, drawn in by the bl ower
notor. The air flowis directed to the heater
core. Heated air is then routed to evaporator
shroud, to the air ducts, and in turn to the
air discharge outlets. The defroster outlet
doors on the instrunent panel are open to
direct the heat to the w ndshi el d.

Forced Heat
"Hornet" and "WAsp" Series

The bl ower notor is used to add force to the
air flowduring this operation.

The danper control knob is noved to the
"Forced- Heat" position. This opens the inlet
danper from the evaporator housing to the
"full open" position. The air is then
directed to the heat distribution duct al ong
the toe panel (Fig. 11).

This operation is used for city traffic or
driving bel owtwenty mles per hour.

"Ranbl er" Series

The blower fan may be used during a heating
operation to add to the velocity of the air
flow and delivery of heated air to car
interior.

FIGURE 11—'"Forced-Heat" Air Flow

DAMPER ADJUSTMENTS
"Hornet" and ""Wasp"' Series

The damper control cables and housings are routed behind the
glove box mounting panel. The cowl ventilator cable and
housing is routed through a hole and grommet in the dash
panel.

Place the damper control knob in the "Air Condition"
position. Close the cowl ventilator damper.
Move the inlet damper control arm to the upper position of
travel. The defroster control arm is moved to the right.

Each cable has a specific length and the end loop diame-
ters will only fit the damper control arm which it operates.

After the dampers are placed in the aforementioned posi-
tions, the Boden wire loops are placed on the damper control
arms. The cable housings are installed in the clip brackets,
allowing enough room for each control arm to complete arc
of travel.

""Rambler'" Series

A.C.-DEF.

Push the left hand control knob marked |, = A5 vENT D

Place the recirculation damper in the open position. Insert
and tighten the cable in the damper arm. Pull the knob and
check that the damper closes completely. The knob should
not be pulled out farther than the lower edge of the air
condition control escutcheon on the instrument panel.

Place the cowl ventilator damper in the closed position. Also
close the evaporator shroud damper. Place

A.C.-DEF.
HEAT-VENT

with the left hand knob when it is pulled out. Insert the cable
to the cowl ventilator damper arm and tighten. Insert and
tighten the evaporator shroud damper cable to the opposite
end of the cowl ventilator control

the right hand control knob marked even
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arm Place the Boden wire loop on the
evaporator shroud danper. The dampers
shoul d be open when the control knob is
pushed in.

Al R CONDI TI ONI NG SYSTEM CYCLE

The "All Season Air Conditioning Systent
consists of a conpressor, condenser,
sol enoid by-pass valve, receiver, sight

glass, filter, expansion val ve, evaporator
unit, tenperature control thernostat, and
bl ower. A discharge line nuffler which
incorporates a filter and a heat exchanger
is also used on the "Ranbler" Series.
Figure 1 illustrates the identity and
| ocation of various conmponents on the
"Hornet" and "Wasp" Seri es.

The functions of the various units in
the system will be pointed out in the
followi ng description of the air condi-
tioning cycle. At times, reference will be
made to "high side" and "low side" so
named because the refrigerant dealt with
is at high or low pressure at the tine it
is referred to as such. The "high side"

consists of the conpressor, (line dis-
charge muffler in "Ranbler" Series)
condenser, receiver, sight glass, fil-

ter, (heat exchanger in "Ranbler" Se-
ri es) and expansi on val ve. The "l ow si de"
will consist of the expansion valve,
evaporator, (heat exchanger in "Ranbler"
Series) tenperature control thernostat,
and conpressor, also the connecting
lines between the units. The high pres-
sure lines may be readily recognized as
they are smaller in diameter than the | ow
pressure lines.
NOTE: The conpressor and expansion
val ve are nentioned in both sides.
Actually they are the dividing
points between the high and | ow
pressures. The heat exchanger is
al so mentioned in both sides as it
functions in both.

CONTINUQOUS CYCLE OF AIR
CONDITIONING

The followi ng charts outline the contin-
uous refrigeration cycle (Figs. 12 and
13)

FIGURE 12—Continuous Air Conditioning Cycle " Hornet" and " Wasp" Series
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FAeY

FI GURE 13—Conti nuous Air Conditionina Cvcle "Ranbler" Series

Compr essor

The conpressor is designed to be capable
of having sufficient capacity at variable
speeds. A two cylinder reciprocating type
conpressor is used. It is nounted on the
engi ne driven by a "V' type belt fromthe
engi ne crankshaft dynani c bal ancer pulley.
An idler shaft is used to adjust belt
tension. The idler shaft is used to drive
t he power steering punp when equi pped with
power steering.

The idler shaft or power steering punp,
whi chever the case may be, is adjustable
by a slotted |ink. Sonme applications cal
for adjusting the conpressor nounting
bracket in addition to the idler shaft.
The belts require a tight adjustnent.
Reduce the "flex" to a m ni mum

The capacity of a conpressor is gener-
ally stated in terns of "tons of refriger-
ation" or B.T.U per hour. Aton of refrigeration

is the cooling effect resulting fromthe
melting of 2,000 pounds of ice in 24
hours or one ton equivalent to a cooling
rate of 12,000 B.T.U. per hour

The "All Season Air Conditioning
Systeni has a capacity of 1-/2 tons at
30 MP.H Thus it is capable of renmoving
heat from the interior of the car
(including the fresh air adnitted) at
the rate of 18,000 B.T.U. per hour

The primary purpose of the conpressor
is to increase the relatively |ow
pressure of the gas returning fromthe
evaporator to a high pressure.
The vapor tenperature is increased by
conpression to get the boiling point of
the Freon-12 higher than the tenpera-
ture of the condensing medium There-
fore, the cooler tenperature of the air
fl owi ng across the condenser core wl|l
cool and condense the Freon vapor to
[iquid.

1
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Discharge and Suction Service Valves

The di scharge and suction service val ves are three
position valves and are mounted on each side of
the conpressor. The discharge service valve is
located on the left hand side of the conpressor.
The suction service valve is located on the right
hand side of the conpressor. The suction side of
the conpressor is further identified by the word
"Suction" cast in the cylinder head.

The purpose of a three position valve is to allow
a gauge connection to be nmade and used while the
system is in operation. This can be used for
servi ce checks, bleeding, evacuating, and charg-
ing. Also, the conpressor may be renmoved fromits
bracket by cl osing the servi ce val ves and renovi ng
themintact with the lines fromthe conpressor to
enabl e engine work to be perforned on the car.

The stemturned all the way in "back seats" the
valve, closing the line. The conpressor and
service ports are open. This serves to isolate the
conpressor fromthe rest of the system The charge
is held in the rest of the system

The valve is "front seated" when the stemis

backed al | the way out; thenit isinthe operating
posi tion.
P acing the stemin the hal f way position "cracked"
is used as a service connection for bleeding,
evacuating, charging, and using a gauge nanifold
set to service check the system The valve
positions are illustrated in Fgure 14.

The Freon-12 refrigerant gas enters the conpressor
through the suction service valve at the same
pressure as the gas in the evaporator. It goes rat ) .
through a close nesh strainer upward through Position for Evacuating, Charging, and
inlets in the valve plate into the |ow pressure Cperating with Gauge Set

side of the cylinder head which is divided into FI GURE 14—Servi ce Val ve Positions
two conpartnents by ribs cast into the cylinder

head. Both suction and discharge valves are the

inertiatype with both suction and di scharge ports

in the one valve plate. The valves flex to open

and the lift islimted. O the dowward stroke of

the piston, the suction valve is opened due to

differential pressure filling the cylinder wth

low pressure Freon-12 vapor. Wen the piston

starts on the up stroke, pressure immediately

closes the suction valve. The piston forces the

vapor into the discharge side of the cylinder head

through the discharge valve. Fromthere it goes

out of the conpressor through the discharge

service valve (Fg. 15).

Position for Servicing Conpressor
Qperating Position

whE

The discharge pressure is governed by the
suction pressure, the tenperature, and the anount
of air passing over the condenser. A decrease in
the flow of air or an increase in the suction
pressure w Il increase the discharge pressure. An
increase in the air flow over the condenser or a
decrease in suction pressure wll lower the
di scharge pressure. Nornal |y the di scharge side of FI GURE 15—Conpressor Val ves and Path
the conpressor is referred to as the "high side." of Refrigerant Vapors
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DighargeLineMuffler
"Ramble" Sxies

The di scharge line nuffler is used in the "Ranbl er"
Series to danpen high pressure pul sations. A fine
nesh wire screen is also incorporated to filter
any dirt that nay be present. The muffler is
connected to the di scharge service valve (Fig. 13).

Condensy

The hi gh pressure, high tenperature vapor produced
by the conpressor is directed through a high
pressure line to the condenser. The condenser is
located ahead of the radiator, nounted on the
radi ator air baffles.

The heat of conpression and the latent heat of
vapori zation absorbed by the refrigerant in the
cooling coil is rejected to the air flow ng over
the finned condenser tubes, |iquefying or condens-
ing the refrigerant.

The tenperature of the air used to cool the
condenser is lower than the saturated tenperature
for the conpressor discharge pressure. Freon-12
gives upits latent heat of evaporation during this
process to the coolant air and in this way the heat
renoved fromthe car is given up to the at nosphere.
The condenser tenperature is dependent upon two
factors, the tenperature and anount of the air fl ow
across the condenser core.

Reodver

The receiver, located on the right hand side of
the front crossnenber, is a reservoir which stores
the liquid refrigerant which is still under high
pressure. lhder nornal operating conditions, the
recei ver should be about one-half filled. As the
liquid condenses, it drops into the receiver ; the
pi ck-up tube delivers the liquid refrigerant to
the expansion valve. The pick-up tube or quill
should nornally be below the liquid level; the
upper half of the receiver is normally in a high
pressure vapor state. To deternmine the |evel,
pl ace your hand on the receiver; the part contain-

ing the liquid will be colder than the vapor hal f
while the systemis in operation ( Fg. 16).

L Fusioe nuwy
2. Hck-up Tube

H GQURE 16—Recei ver

The receiver is equipped wth a fusible plug,
set to discharge at extrenely hi gh tenperatures
and pressures. In the event of a fire or
devel opnent of excess refrigerant pressure, the
fusible plug will nelt releasing the entire
refrigerant charge harmessly to the air
outside the car.

Filter

The liquid refrigerant flows under high pres-
sure through the filter. This unit has a fine

nesh wire screen that renoves any dirt that nay
be present in the system(Fg. 17).

HQRE 17-Sight Qass and Filter Location
"Hornet" and "Wsp" Series

Sight Glass

The high pressure liquid flows fromthe filter
through the sight gl ass.

The sight glass and the filter are nounted on
the right hand wheel house panel (Fig. 17). Sone
"Ranbl er" nodels do not incorporate a sight
glass as illustrated in F gure 13.

The si ght gl ass provides a qui ck way of checki ng
the refrigerant charge in the system Presence
of bubbl es or foamwoul d indicate a shortage of
refrigerant.

Heat Exchanger
"Rambler" Series

The heat exchanger is used on the "Ranbler”
Series ( FHg. 13). The function of the heat
exchanger is to transfer heat. This transfer of
heat gives two results; one, it cools the warm
liquid in the coil before it enters the
expansion valve, and two, it further super-
heats the suction gas, thereby adding to the
efficiency of the evaporator.

Expansion Valve

The expansion valve (Fig. 18), a netering and
pressure reducing control, regulates the flow
of refrigerant to the evaporator. It is |ocated
in the evaporator housing on all series.

It is the dividing point between the high and
low pressure sides of the liquid side of the
system Refrigeration begins at this point, it

13
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Therno Bul b

Evapor at or

Expansi on Val ve Inlet (H gh Pressure Line)
Equal i zer Connection and Line

Expansi on Val ve

1.
2.
3.
4.
5.

6. Expansion Valve Qutlet (Low Pressure Line to
Evapor at or)

7. Tenperature Thernostat Control Capillary Tube

8. Tenperature Thernostat Control

FIGURE 18—Expansion Valve Location " Hornet" and " Wasp" Series

is the coldest point in the system Hgh pressure
liquidenters the expansi on val ve through the high
pressure line and screen. The fine nesh screen in
the high pressure inlet prevents dirt and foreign
nmatter fromentering the valve orifice (Fg. 19).

To utilize the latent heat of vaporization and
absorb the heat fromthe air flow and boil the
liquid, it is neccessary that the high pressure be
reduced to a low pressure at this point. Therno-
statically, the expansion valve controls the
amount of liquid refrigerant admitted to the
evaporator core. It nust keep the evaporator core
wet at all tines during air conditioning.

The expansi on val ve reduces the pressure of the
liquid fromhigh to low pressure by its orifice
opening. By reducing the pressure of the liquid
before it enters the evaporator core, the tenper-
ature of the boiling point is reduced. It is
desirable that the tenperature of the boiling
point be lower than that of the air that flows
through the evaporator.

Three forces operate the valve; spring force,
pressure above the diaphragm ( from power ele-
nent), and pressure below the diaphragm
(equal i zing or back pressure 1.

The val ve nornal | y operates only duri ng conpr es-
sor "ON' cycles. During "GFF' cycl es, the evapora-
tor tenperature, as sensed by the power el enent
(which contains Freon-12 in a liquid gas state)
attached to the suction line equal i zes the thernal

charge pressure (above the diaphragn) and the
evaporator pressure allowng the full force of
the valve spring to hold the val ve cl osed.

During the "ON' cycle, the valve maintains a
constant pressure difference across the dia-
phragm bet ween the bul b thernal charge pressure
and the evaporator pressure. This pressure
difference is determined by the super heat
setting and controls the flow of refrigerant to
the evaporator. Wen the tenperature at the bul b
contact on the suction line rises sufficiently,
the thernal charge (expanding) creates enough
pressure to overcone the conbi ned evaporator
pressure and pressure of the valve spring. The
di aphragmt hen noves agai nst the val ve pusher pin
and i nduces the val ve ball to open the val ve and
pass refrigerant to the evaporator.

As the tenperature at the bulb contact drops,
the bulb thernal charge contracts relieving its
pressure on the valve diaphragm A a point
determined by the super heat setting, thernal
char ge pressure on the di aphragmwi || be over cone
by the opposing evaporator pressure and val ve
spring pressure. The diaphragm will then be
forced to nove agai nst the thermal charge and the
valve ball wll nove to the cl osed position.

Wen the thermal charge pressure increases
(due to an increase in tenperature at the bul b)
and/ or opposi ng evapor at or pressure drops suffi-
ciently to allowthernmal charge pressure on the
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Equal i zer Screw

Equal i zer Connection

Val ve Spring

Ball Carrier

Val ve Bal |

Qutl et Connection to Evaporator
Val ve Seat

NogprwhPE

8. Pusher Pin

9. Di aphragm

10. Pusher Plate

11. Pin Qide

12. Strainer

13. Inlet Connection

14. Power El enment or Therno Bul b

FI GURE 19-Secti on of Expansion Val ve

di aphragm to overcone evaporator pressure and
val ve spring pressure, the val ve wi |l agai n open.

Wien t he conpressor stops, the evaporator and
bul b tenperature equal i ze causi ng the pressures
above and bel ow the di aphragmto equalize and
the spring closes the val ve.

During the "ON' cycle, the valve wll not
actually close conpletely. A throttling action
takes place. Under nornal operating conditions,
the power el ement provides accurate control of
the quantity of refrigerant to the cooling coil.

The equal i zer connection is used in all high
capacity systens. It naintains a bal ance of
pressure at the expansion valve evaporator
outlet and the evaporator outlet manifold. Any
loss of pressure in the evaporator would be
corrected by the equalizer connection, as it
by-passes fromthe outlet manifold back to the
evaporator intake. It assures operation of the
cooling unit at maxi numcapacity at all tines.

The liquid control val ve nust keep the entire
interior surface of the evaporator wet wth

liquid refrigerant al all tines, and yet not
permt the raw liquid to pass into the suction
l'ine.

The expansion val ve super heat of 8 degrees
on the "Hornet" and "Vésp" Series and 13 degrees
on the "Ranbl er" Series in the power elenent is
factory set. No attenpt to change this setting
shoul d be nade. The charge in the power el enent
isinthe liquid gas state. This is to prevent
the frost line from creeping out of the
evaporator to the suction line. It also prevents
liquidrefrigerant fromreaching the conpressor.
Due to the super heat, the power elenent wll
react in advance of a tenperature and pressure
change.

Eveparator

The evaporator is located in the evaporator
housi ng. The housing is located on the right
hand dash panel, at the heater opening, in the
"Hornet" and "Wsp" Series and in the center of
the dash panel on the "Ranbl er" Series.

15
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The lowpressure liquid admtted to the evaporat or

by the expansion val ve vaporizes due to the heat

which it absorbs fromthe air passing over the

evaporator surface. This is the principle of

"Latent Heat of Vaporization"™ that is utilized to
vaporize the liquid Freon in the evaporator core.

The BT.Us or a certain quantity of the heat in

the air is used to vaporize the liquid. Asit boils
it to a vapor, the heat is retained in the vapor—
and is carried along to the conpressor. In turn,

to the condenser where the heat is given up to the
atnosphere as the vapor is condensed. This
absorption of heat from the air results in a
reduction in the air tenperature. It is where the
refrigerant is changed froma liquid to a vapor.

B ower Lhit

The blower fan is a high capacity squirrel cage
type.
The air is drawn into the evaporator unit

housi ng fromt he passenger conpartnent through the
heat distribution duct and the return air duct by
the blowers. The blower is located directly over
the evaporator core and beneath the heater core.
The fresh ramair admtted to the evaporator from
the cowt vent is conbined with this air passing
over the evaporator core.

The air conditioning cycle is conpleted at this
point. The evaporated refrigerant, in a vapor
state, carrying the heat renoved fromthe passen-
ger conpartnent continues back to the conpressor
through the | ow pressure suction line. The cycle
is again started and repeat ed.

BY-PASSCYCLE

The continuous cycle of air conditioning has been
outlined. If this operation were carried on
continuously, the tenperature woul d be drawn down
to a very unconfortable level. A control nust be
introduced into the system to prevent this
condition. Also, if the cycle were allowed to run
continuously, the evaporator core woul d frost and
eventual |y bl ock the flow of air over the evapora-
tor and thus cooling woul d be stopped.

e nmethod to control the amount of air
conditioning desired is by the operator's use of
the air conditioning switch. To pull the tenpera-
ture down initially, "Hgh" blower is used. Wen
the tenperature is lowered to a coniortabl e | evel,

"Low' blower is used to maintain a confortabl e
level inthe car.
Another nethod of control is the automatic

by-pass cycle built into the system The conpo-
nents of this part of the systemare the sol enoi d
by- pass val ve, tenperature control thernostat, and
check valve and nanifold line (Fig. 20).

The sol enoid by-pass valve is wired in series
to the tenperature control thernostat and air
conditioning swtch. Wen the switchis turned on,
the blowers and the solenoid by-pass valve are
energized, the valve is closed, and nornal air
condi tioni ng cycl e takes pl ace.

Wen the tenperature of the evaporator reaches
the frost point, the solenoid by-pass valve is
de-energi zed by the tenperture control thernostat

TECHNICAL SERVICE MANUAL

and the by-pass line will open. Wth the by-pass
line open, the pressure on the inlet side of the
check valve is | ess than the pressure on the outl et
side. The pressure present in the receiver then
cl oses the check valve. The refrigerant vapor is
then by-passed back to the conpressor. The
pressures of the high and |ow side are partially
equalized. A nodified anount of refrigerant is
directed to the evaporator. Therefore, air cooling
is reduced at this tine.

Check Valve

The check valve prevents liquid refrigerant from
entering the by-pass and | ow pressure |ines when
the solenoid valve is open. In turn, this wll

prevent liquid refrigerant from entering the
conpressor during a by-pass cycle | Fg. 22).

The val ve has a spring | oaded seat and oper at es
by differences in pressure at each end of the
valve. During refrigeration, the check valve is
open as the pressure in the condenser is slightly
higher than that in the receiver. During the tine
the systemis not refrigerating, the pressure in
the recei ver becones higher and the check val ve
cl oses.

Temperature Control Thermostat

The sol enoid by-pass valve is controlled during
the refrigeration cycle by the tenperature control
thernostat |ocated on the top of the evaporator
housi ng.

The capillary sensing tube is located in the
coldest section of the evaporator core. The
tenperature control thernostat is wired in series
fromthe air conditioning swtch to the sol enoi d
by-pass valve. This unit is pre-set at the factory
and no attenpt to adjust it should be nade by
servi ce personnel .

Temperature Control Thermostat
Operation

The tenperature control thernostat controls the
cycling operation of the system It also prevents
the evaporator core from becoming frosted. By
cycling the refrigeration, the evaporator core is
alloned to warm up during "GF' cycles. The
tenperature control thernostat cuts out at 32°F.,
"Hornet" and "Vésp" Series, and 34°F. on the
"Ranbl er" Series as sensed by the capillary tube.
The thernostat points are opened and current to
t he sol enoi d by-pass valve is closed off. This de-
energizes the solenoid by-pass valve and the
by-pass circuit is open.

Hgh pressure refrigerant vapor from the
conpressor passes through the discharge service
val ve through the line to the condenser. Fromthe
condenser it is directed fromthe by-pass line to
the solenoid by-pass valve. From the solenoid
by-pass line, it passes through a line that is
connected by a "T' connection to the suction line
inthe "Hornet" and "Vdésp" Series and the suction
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FI GURE 20—Freon By-Pass Cycle—Hornet" and "Wasp" Series Shown

line portion of the heat exchanger in the
"Ranbler" Series. It then goes back to the
conpressor in the suction line. As this
continues, the pressure partially equalizes
on both the high and | ow side. The thernost at
cuts back in at 37°F. in the "Hornet" and
"Wasp" Series and 39°F. in the "Ranbler"
Series. The thernostat points are closed, and
the sol enoid by-pass valve is energi zed and
closed and the normal cycle is again in
operation. The normal cycle wll continue
until the tenperature in the evaporator core
reaches 32°F. or 34°F. as sensed by the
capillary tube and the by-pass circuit is
agai n used. This nmethod of control will serve
to cycle the air conditioning system and
prevent the evaporator core fromfrosting.
Indirectly, it wll tend to control the
tenmperature, as the demand for air condit-

-ioning is fulfilled, refrigeration is
nodi fied until such tine that the nean
tenperature in the car calls for conplete
refrigeration again.

The by-pass cycle takes place nonentarily
as the warmair flow through the evapora-
tor core warns it up quickly.

Magnetic Clutch

The magnetic clutch is one of the unique
features of this system It is enployed to
all ow the conpressor pulley to free whee

when the air conditioner is not being
used. Therefore, the conpressor is not
operating needlessly. During the w nter

and off season for air conditioning, it is
not necessary to renove the belt fromthe
conpressor pull ey.
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FI GURE 22—Check Val ve, Arrows Show
Di rection of Normal Flow

The conpressor pulley has a center bearing
held in place by snap rings. The pulley
and center bearing is nmounted on the
crankshaft of the conpressor. The bearing
inner race is a tight fit to the crank-
shaft. The pulley has a circul ar el ectro-
magnet nounted onmits forward face. Two
circular brass contact rings are on the
rear face of the pulley. A brush hol der
bracket is nounted on the conpressor body.
One brush is grounded, the other is con-
nected to the live circuit.

A clutch plate with a splined hub is
mounted on the front end of the splined
crankshaft. The hub is nounted to the
clutch plate by torsional springs. The
asbestos clutch place facingis inpregnated

wthiron filings.

Wen the air conditioning switch is turned on,
current is directed to the contact brush, the
el ectronagnet is energized, and the clutch
plate is held in contact with the conpressor
pul l ey. Thus, the conpressor is being driven
by the clutch plate.

The electromagnet is not energized in the
"CFF' position of the air conditioning swtch
and the clutch plate does not contact the
pul l ey. Therefore, the conpressor is not being
driven as the pulley is free wheeling.

WIRINGCIRCUIT

The system is wired so that as the air
conditioning swtch is turned on countercl ock-
w se, either to the "Low' or "H gh" position,
the units in the systemare energized.

The tenperature control thernostat and sol e-

noi d bypass val ve are energi zed si mul t aneous-
ly. The magnetic clutch plate on the conpressor
drive pulley is also energized and the clutch
engages the drive pulley and the conpressor
starts punping. Whtil this was done, the drive
pul I ey has been free wheeling and the conpres-
sor has not been operating. The only tine
then that the conpressor is operating is when
the air conditioning switch is turned on.
The air conditioning switch also controls the
blowers for heater use. The two clockw se
positions, "Low' and "H gh" operate the bl ower
notor and fan.

Refer to the Hectrical Section for the
W ring di agrans.

SERVICE INFORMATION

The following will outline various service
operations and procedures in servicing the
system Upon di agnosi s of the system any unit
or part found faulty in operation wll be
replaced as a unit. No attenpt to adjust any
of the units is recormended. Lhits such as the
expansion valve and the tenperature control
thernostat have been pre-set to operate
satisfactorily at the factory. Should these
units show mal function, they should be re-
pl aced.

Qonpressor service will be outlined in the
conpressor section.

The following operations will be referred to
w th each service operation in which units or
parts are to be renoved fromthe system In
such operations, each will be required to be
perforned: testing system wth gauge set,
di schargi ng, evacuating, purging, and charging
the system These will be referred to in each
service procedure only as a part of the
operation. The operations are outlined as a
conpl ete operation in the fol |l ow ng secti ons.
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CORRECT HANDLING OFFREON

Wse safety glasses to protect eyes as —21.7°F.,
the boiling point of Freon-12, is a tenperature
the eyes cannot nornally stand. Treat for frost-
bite if either the eyes or portions of the body

are affected. Splash with cold water to raise
tenperature of affected portion.
Aways cap Freon-12 drum when not in use to

protect the val ve and safety plug from danage.

The drum should never be carried in the
passenger conpartnent. Never |eave the drum
exposed to sun light or high tenperatures. The

druns are nornal ly filled from75 to 80 percent of
their capacity to allow for expansion. If the
occasion ever arises to fill small druns froma
| arge drumnever fill conpletely. Afull drumwill
devel op hydraulic pressure with a rise in tenper-
ature.

Aways weigh the cylinder before and after
charging to deternine the amount of refrigerant in
the cyl i nder.

The drum should never be subjected to high
tenperat ure when addi ng refrigerant to the system
In nost cases, heating the drumis required to
rai se the drum pressure higher than the pressure
inthe systemduring the operation. A container of
hot water (125°F.) is all the heat that is
required. Hot rags also wll suffice. Never use a
bl owtorch or heat the drumon a stove or radiator.

Never di scharge the systemin an area where an
open flame is present. Freon-12 will not produce
toxic effects except when conbined with a flane,
then poi sonous gas wll result. Freon vapor wll
al so danage the bright netal surfaces of the car.
Never inhal e large quantities of Freon vapor as it
wll act as an anesthetic.

Never permt a cylinder to be dropped or strike
anot her cylinder violently.

Handling of Lines

It is extrenely inportant that the refrigerant
lines be kept dry and cl ean. Wenever a connection
is to be broken, clean all dirt and grease from
the connecti on.

Parts fromstock are capped and dehydrated; the
caps shoul d be renoved only prior to installation.
Lines renoved from the systemto be used again
shoul d be capped i mediately to prevent dirt and
noi sture fromentering the line. If caps are not
avai | abl e, copper lines can be placed in an oven
for a period of two or three hours before again
installing in the system Bake at 275° to 300°F.

The sanme is possible with units in the system
such as the evaporator core, condenser, conpres-
sor, filter, receiver, and sight glass. The
expansi on val ve can be baked at 100° to 125°F. for
two to three hours. This process wll insure
agai nst noisture in these itens. The rubber |ines
shoul d be baked at 200° F. for two hours.

The lines should be free of kinks that wll

cause restrictions to the flow of refrigerant.
The lines should be carefully stored to avoid
crushi ng or bendi ng.

The proper size wenches should be used in
tightening fittings. Aways use tw wenches
when tightening fittings to prevent tw sting the
soft copper tubing. Tubing that is left free to
vibrate will harden and crystallize the area of
the tube at the flare section so that it nay
becone brittle and break (F g. 23).
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FI QRE 23—roper Method of Breaki ng
a Qonnection

Gauge set and |ines should be kept clean and
free of noisture. Always plug when not in use.
The conpressor |ubricant container nust not

be left open longer than necessary as the
special oil is noisture free and wll absorb
noi sture fromthe air if |eft uncapped.
PRESSURE GAUGE SET

The Gauge Manifold Set, Tool J-5725, is a

mul ti purpose tool and can be used to advantage
in servicing the system In addition to being
used in charging a system it can be hel pful in
di agnosi s of the system(F g. 24).

A conpound gauge that reads from O to 150
pounds pressure and O to 30 i hches vacuumis on
the left hand side of the manifold. This gauge
is used to read pressures for the | ow pressure
side of the system and vacuum when used for
evacuation. The conpound gauge wll have its
gauge pointer at O when at atnospheric pressure
or room tenperature; the pointer can nove in
either direction along the scale fromO depend-
ing on which use it is put to. The | ow pressure
side should never drop bel ow approxi nately 10
pounds pressure when the systemis functioni ng
properly. However, ab-
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Conmpound Pressure Gauge

H gh Pressure Gauge

H gh Pressure Hand Val ve
H gh Pressure Connection
Servi ce Connection

Low Pressure Connection

Low Pressure Hand Val ve

NogoprwbhE

FI GURE 24- Gauge Manifold Set Tool J-5725

nornal conditions could occur that the |ow
pressure side may go into a partial vacuumso the
use of a conpound gauge i s necessary. The conpound
pressure gauge shoul d never be connected to the
hi gh pressure side (discharge) service val ve.

The high pressure gauge is on the right hand
side of the manifold. It is graduated fromO to
300 pounds pressure and is used to check pressure
on the high pressure side of the systemonly.

For convenience of field use, atnospheric
pressure at sea level is called O gauge. In other
words, gauges read O at an actual pressure of about
14.7 pounds per square inch absol ute. This enabl es
one totell by a glance, at the gauge, whether the
pressure in a systemis above or bel ow that of
at nosphere and al so just how nuch above or bel ow
without having to refer to the figure 14.7.

The gauges have four scales on their face. The
outside scale is the pressure scale. The other
three are marked Freon, Methyl Chloride, and
Sulphur Doxide and are graduated in degrees
Fahrenheit. For any given pressure in the system
shown on the outside scale, the refrigerant
saturated tenperature for any of the three naned
gases can be found by reading where the pointer
crosses the scale narked for that refrigerant.
This saves the operation of looking it up in the
table (Fg. 2) if that information is desired.

The connection on the left is for attaching the
 ow pressure gauge line which in turn is attached
to the gauge port on the suction service valve.
The one on the right is for the high pressure gauge
line which is attached to the discharge service
val ve gauge port. The center connection is for the
purpose of attaching a line for evacuating, addi ng
refrigerant, and di scharging.

TECHNICAL SERVICE MANUAL

This connection is common to the other two
connections. |f the gauge set is used to di agnose
pressures while the systemis in operation, it
shoul d be capped.

The hand shut-off valves do not close off
pressure to the gauges. They cl ose each openi ng
to the center connection and to each other.

Use of Gauge Manifold Set

The gauge set as used in evacuating and chargi ng
procedures is outlinedinthe foll ow ng sections.
To use the gauge in diagnosis of pressure in the
systemor any further problens, hook up in the
fol | ow ng nanner:

The position of the service valves in the
normal operating position is that the valve is
"front-seated”, stemall the way out, and the
service valve gauge ports are closed off.
Therefore, it is not necessary to change the
position of the valve stemto attach the gauge
set. Al that is necessary is to renove the gauge
port caps and attach gauge |i nes.

Qose both hand val ves on gauge nanifold set.

Attach a gauge line to the high pressure
connection on the nanifol d.

Renove the cap fromthe gauge port and attach
gauge | i ne.

Cap the center connecti on.

Attach a gauge line to the low pressure
connection on the manifol d set.

Renove the cap fromthe gauge port and attach
gauge | ine.

"Qrack" the service val ves.

Wthout the systemoperating, both the gauges

should read the sane. The system is in the
by-pass cycle and the pressures on the high and
low side are equalized. For exanple: if the
anbi ent tenperature is 70°, the pressure read-
ings on both gauges should read 70 pounds gauge
pressure. Reference to the tenperature pressure
relation curve wll give readings for other
tenperatures. You will note that by reading the
Fahrenheit scale on the gauge for Freon-12 and
the pressure scale, the readings wll correspond
to the tenperature-pressure relation curve.
To further use the gauge set while road testing
the system long copper tubes to replace the
lines can be fabricated to enabl e the operator
to have the gauge set in the car. This way he
can observe the gauges to check the system at
vari ous speeds. Experience with the system and
gauge set will eventual |y enabl e service person-
nel to recognize nal function of parts in the
system

DISCHARGING THE SYSTEM

Renove the cap fromthe gauge connection. Qpen
the systemto the at nosphere by turning the val ve
stemin one to three turns. Rapid release wll
cause the oil to foamup out of the conpressor.
Thi s shoul d be avoi ded.
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The conpressor lubricant is soluble in Freon-
12. To prevent pulling too much oil out of the

system release the charge slowy so that the
oil remains as the Freon vaporizes into
at nosphere.

If there is no oil foaming out with the

Freon, the valve may be opened wi der to all ow
the gas to escape nore rapidly. It would be
advisable to release the charge in an open
area other than the one wherein subsequent
servi ce operations such as checking for |eaks
woul d take place. This woul d prevent contam -
nating the area with Freon gas and cause
erroneous and fal se | eak detection

The sane operation nay be perforned on the
suction service valve to assure conplete
rel ease of the charge in the system

Thi s procedure shoul d be foll owed i n service
oper ati ons where conponents are renoved.

EVACUATING THE SYSTEM

The system shoul d be evacuated every tine it
has been opened for a service operation such
as a replacenent of a part or line. Ar and
noi sture may have entered the system when it
was opened. It is advisable to evacuate the
systemevery time a part has been renoved from
the systemor whenever a charge has been | ost
through a | eak or | oose connection. The system
shoul d be evacuated prior to charging if it
has been standing for a period of time without

a charge. In discussing service operations
requiring evacuation, only reference to evac-
uation will be nade. The followi ng procedure

should be followed every tinme evacuation is
necessary.

The conpressor is used to evacuate the system

The following procedure nust be followed
very carefully to prevent any danage to the
conpressor and its parts. Mike certain the
systemis conpl etely discharged. No Freon gas
shoul d be present during this operation

Renove the protective caps fromboth service
val ve stens.

Install Gauge Line, Tool J-5418, from
suction service valve port to conpound gauge
fitting on the gauge manifold set ( Fig. 25).

Install the gauge line from discharge
service valve port fitting to the high
pressure gauge fitting on the gauge manifold
set.

Install gauge line to the center connection
on the gauge nanifold set.

The hand valve on the conpound gauge is
closed to the center connection of the gauge
nmani fol d set. The conpound gauge will stil
regi ster | ow side pressure. The hand val ve on
the pressure gauge is open to the center
connecti on.

The suction service valve is noved to the
"cracked" position by turning the valve stem
intwo to three turns. The di scharge service
valve is "closed" by turning the valve stem
in all the way. The discharge service valve
gauge port is open to the atnosphere through

Gauge Line, Gonpound Gauge to Suction Service Val ve
Gauge Line, to Atnmosphere or Freon Drumfor Chargi ng
Gauge Manifold Set

Gauge Line, D scharge Service Val ve to Pressure Gauge

Ea SR

FI GURE 25—+ nstal |l ati on of Gauge Set,
Tool J-5725

the open hand val ve on the gauge nanifold
set and the open gauge line (Fig. 26)

The gauges both shoul d register "0" at this
time as there is no pressure present in the
system

The di scharge service valve being closed
and with the gauge port open, air punped out
by the conpressor is exhausted through the
open gauge line attached to the center
connection. Wth the discharge service val ve
closed, the systemis closed off so that as
the conpressor punps, the systemis evacu-
ated back to the cl osed val ve.

Check the oil level in the conpressor.

Start the engine and operate the conpres-
sor for a second or two at a tine for three
or four times to slowy reduce the interna
pressure. Then run continuously observing
the conpound gauge. If the conpressor is
efficient, it should punp down from 12" to
18" vacuum qui ckly.

I MPCRTANT: DO NOT' RUN MORE THAN 10 TO
15 MNJTES AS IT IS PCSSIBLE TO
DAVAGE THE COMPRESSCR

If a 12" to 18" vacuum cannot be reached,
the conpressor is evidently defective or a
leak is present in the system
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Conpound Gauge

H gh Pressure Gauge

H gh Pressure Gauge Hand Val ve, (pen Position

Gauge Line, CGenter Gonnection, (pen to At nosphere

Suction Line, BEvaporator to Conpressor

O scharge Line, Conpressor to Condenser

Gauge Line, H gh Pressure Gauge to D scharge Service

Val ve

D scharge Service Val ve, A osed Position

Suction Service Valve, "Qracked" Position

10. Gauge Line, Suction Service Val ve to Conpound
Pressure Gauge

11. Gonpound Pressure Gauge Hand Val ve, d osed Posi tion
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FI GQURE 26—Evacuation of Ar
Condi ti oning System

Evacuati on al so dehydrates since it renoves
nost of the noisture bearing air.

After punping a good vacuum for 10 to 15
mnutes, close the hand valve on the high
pressure gauge on the gauge nanifold set and
i medi ately shut the system off and stop the
engi ne. There should only be a brief interval
bet ween t hese two operati ons.

Return the discharge service valve to the
"cracked" position by turning the valve out
two to three turns. Both the hand val ves on
the gauge nanifold set remain turned of f.

At this time, the vacuum reading on the
conpound gauge should remain constant; it
shoul d read from 12" to 18" or better vacuum
Let the system stand for about 10 to 15
mnutes and if the vacuum renai ns constant,
the systemis sealed fromthe atnosphere. If
the vacuum drops off, there is probably a
| oose connection or | eak inthe system Correct
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by tightening or replacing the | eaking part
and repeat the procedure.

Heat a Freon drum in a container of hot
water (125°) or with rags soaked in hot
water. Then attach the drumto the center
connecti on gauge |line.

Loosen the gauge line fitting to the
center connection slightly. "Qrack” the drum
val ve, purging air fromthe gauge line with
Freon vapor. Tighten the gauge fitting and
cl ose the drum val ve.

Open the hand val ve on the pressure gauge
side of the gauge manifold. Wth the drum
in the upright position, "crack" the drum
val ve slightly to adnmit the vaporized Freon
gas fromthe top of the druminto the system

d ose the drum val ve.

The internal pressure will record on both
gauges; this pressure should be approxi-
mately room tenperature of 70° which gives
t he equi val ent pressure of 70 pounds.

The system shoul d now be conpletely tested
for leaks (follow "Leak Test Procedure")
with a Halide Leak Detector, Tool 6084.

B imnate any |eaks present by tightening
connections and replacing |leaky part and
repeat entire procedure up to this point.

The system may now be charged wth
refrigerant following the procedure out-
lined in "Adding Refrigerant—Conplete
Char ge".

CHARGING THE SYSTEM

The nornal charge of refrigerant for the
system is 4 pounds of Freon-12 in the
"Hornet" and "Wasp" Series, and 31/2 pounds
in the "Ranbl er"” Series.

For every pound of Freon-12 in the system
2 c.c. of Anhydrous Methanol is added to the
Freon-12. Misture is not soluble with
Freon-12, but with the addition of Mt hanol
to lower the freezing point, the noisture
will pass through the system Wthout
Met hanol , noisture would freeze and bl ock
the system particularly at the expansion
val ve orifice where the high pressure liquid
is netered into a | ow pressure |iquid.

This is the coldest point in the system
Al though the systemis controlled to 32°F.,
it is entirely possible to go a few degrees
bel ow before the tenperature control ther-
nostat would cycle the system into the
by-pass circuit.

NOTE: Refer to "Misture and Air" in
the systemfor additional infornation.

The Methanol is added to the conpressor
crankcase at the oil filler plug prior to
evacuation in cases where it is not already
added to the Freon in the drum

The check valve in the conpressor crank-
case will prevent the Methanol and oil from
| eaving the system The Methanol will enter
the system in the same manner as the oil
when the systemis in nornal operation.

The sight glass provided in the liquid
lineis used to check the systemfor a nornal
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check the systemfor a normal charge. Bubbles
of vapor passing through the sight glass woul d
indicate a l owor short charge of refrigerant.

Alow the systemto run for a period of 5
to 10 minutes to normal i ze before checking the
sight glass for vapor bubbles. Initially, some
vapor wll be present, especially on an
extremely hot humd day.

In a correctly charged system the liquid
I evel in the receiver covers the liquid outlet
tube to prevent hot gas from going to the
evaporator. The receiver is normally 50 to 60
per cent filled with |iquid.

There is no actual way of determning how
much refrigerant is required if the sight
gl ass i s checked and vapor bubbl es are present.

Adding Refrigerant—Partial Charge

This operation is only perfornmed when part of
the charge is lost through a | eak.

Leak test (Refer to "Leak Test Procedure").
Correct conditions as required. If |eak exists
at connection, tighten. If a part is at fault

and |eaks, discharge, replace part, and
conplete charge; follow "Conplete Charge"
pr ocedur e.

Remove the cap from the discharge service
valve port fitting and install a gauge |ine,
tool J-5418, to the fitting and to the high
presure gauge fitting on the gauge manifold
set, tool J-5725. Renove the cap from the
suction service valve port fitting and install
a gauge line to the fitting and to the
conpound gauge fitting on the gauge set.

O ose the gauge hand valves to the center
gauge fitting. Install a gauge line to center
fitting on the gauge set.

Install gauge line to Freon drum Check all
connections to see that they are tight (Fi g.
27).

NOTE: An inportant rule to follow in
charging is that the refrigerant shoul d
always be in a vapor state when added
to the "low' side. The Freon drumwil |
require the use of heat in order to
charge the refrigerant into the system
in a vaporous state. A bucket of hot

water, 125°F., is adequate. This wll
cause the liquid to vaporize as it
leaves the drum Hot rags wapped

around the drum wll also serve to
vaporize the refrigerant.

Wth the drumin the upright position,
the drumval ve slightly.

pen t he gauge hand val ves on t he gauge set .
This will open the center charging line to
each charging line to the conpressor.

Both service valves are to remain closed to
the gauge fittings. Loosen the flare nut
connections of the charging lines at the
service valves to purge air fromthe |ines and
gauge set. These should only be cracked open
nomentarily. Air will be purged or driven out
by the Freon vapor. Retighten the connecti ons.

open

Gonpound Gauge

Pressure Gauge

Pressure Gauge Hand Val ve, d osed Position

Gauge Line, Center Connection to Freon Drum
Suction Line, BEvaporator to Conpressor

Freon Drum Uoright Position

D scharge Line, Conpressor to Condenser

Gauge Line, Hgh Pressure Gauge to D scharge Service
Val ve

9. D scharge Service Valve, "Qacked" Position

10. Suction Service Valve, "Qacked" Position

11. Gauge Line, Suction Service Valve to Gonpound Gauge
12. Gonpound Gauge Hand Val ve, Qpen Position

ONoOALONE

FI GURE 27-Addi ng Parti al
of Refrigerant

Char ge

O ose the hand valve on the high pressure
gauge on the gauge set. This will close the
gauge to the center fitting. The gauge will

still record pressure on the high side when
the conpressor is running with the charge
i nstal |l ed.

"Orack" both service valves.

The Freon drum val ve has been "cracked"

slightly until this tine. Wth the drumin
the upright position, open the valve com
pl etely.

(perate the engine and conpressor at a
sl ow idl e speed.

Cbserve the sight glass until a solid
liquid colum appears. Then add approxi-
mately 1/2 pound additional refrigerant.

d ose the drum val ve.

Qperate the engine for five mnutes at
approxi mately 1500 to 1800 R P. M
bserve gauges, sight glass and entire
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system for proper perfornance.

After the wunit operates satisfactorily,
stop engine, close the service valves to the
service valve port fittings by backing the
stens out all the way, disconnect |ines, cap
the fittings, and | eave the service valves in
this position for normal operation.

Adding Refrigerant—Complete Charge

This operation is performed after a part has
been renoved fromthe systemor the conpl ete
charge has been | ost through a | eak.

Check oil in conpressor crankcase. Follow
procedure outlined in "Checking and Adding
atl.n

Add Methanol required at this tine at the
conpressor oil filler hole. This is done if
the Met hanol has not been added to the Freon
in the drum After Methanol has been added,
install and tighten oil filler plug.

Fol low instructions outlined in "Evacuating
the Systen! procedure. This includes attaching
t he gauge set and |ines, evacuation, and using
the Freon vapor fromthe top of the Freon drum
to leak test the system The use of a slight
charge of Freon vapor at this tinme wll
prevent the |loss of a conplete charge shoul d
there be a | eak.

Common size of refrigerant druns are 3, 5,
10, 25, 50, and 145 pounds. The drunms are
ordinarily marked with their tare weight,
which is the weight of the cylinder when
enpty. Wi ghing a cylinder containing refrig-
erant, then subtracting the tare wei ght, gives
the weight of the contained refrigerant. The
specified conplete charge for the systemis 4
pounds of Freon-12, for "Hornet" and "Wsp"
Series, and 31/2 pounds for the "Ranbler"
Series. To determ ne the anount of refrigerant
used, weighing the cylinder before and after
charging will enable you to determne the
anount used.

C ose the hand val ve on the conpound gauge
of the gauge set. This will close the gauge
tothe center fitting and to the high pressure
gauge.

The discharge service valve is in the
"cracked" position. The suction service val ve
is "front seated' or the stem backed all the
way out. Heat may be applied to the drum as
outlined in the procedure of Partially Charg-
ing the System

pen the Freon drum valve. Charging wth
liquid refrigerant is done at the high side
of the conpressor at the discharge service
val ve. The conpressor should not be running.
The drumis held in an inverted position so
the vapor goes to the top of the drum and
exerts pressure on the liquid and forces it
into the system The liquid refrigerant goes
through the condenser and into the receiver
(Fig. 28).

Gose the drum valve after the conplete
charge is in the system This can be readily
determned by the stopping of the hissing
noise as refrigerant is fed into the system
or weighing the drum d ose the hand val ve on
the high pressure gauge on the gauge set.
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Gonpound Gauge

H gh Pressure Gauge

H gh Pressure Gauge Hand Val ve, (pen Position

Gauge Line, Center (onnection to Freon Drum

Suction Line, Bvaporator to Conpressor

Freon Drum (4 Pound Charge), Inverted Position

D scharge Line, Gonpressor to Condenser

Gauge Line, Hgh Pressure Gauge to D scharge Service
Val ve

9. D scharge Service Valve, "Qacked" Position

10. Suction Service Valve, (perating Position

11. Gauge Line, Suction Service Valve to Gonpound Gauge
12. Conpound Gauge Hand Val ve, d osed Position

ONoOUAWNE

FI GQURE 28—+nstal | i ng Conpl ete Charge
of Refrigerant

Move the suction valve to the "cracked"
posi tion.

Turn air conditioner in "H gh" blower. Run
the engine at 1500 to 1800 RP.M a few
m nutes to check by-pass cycle. Chserve the
sight glass and the high and | ow pressure
gauges. The engi ne should run from10 to 15
mnutes at idle to nornalize the system

If no bubbles appear at the sight glass
and the pressures are nornal, shut off the
engi ne.

NOTE: Head pressure (high side) shoul d
not exceed 275 pounds at nornal room
t enper at ur es.

Excessive head pressure would indicate air
or excessive charge in the system Purge the
air from the system or rel ease excessive
charge. This nethod is outlined in the
section on "Air and Misture in the Systent

Again leak test the system Correct as
required (refer to Leak Test procedure).
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If the system operates nornally, nove the
service valves to the operating position.
Rermove the gauge lines and cap the gauge port
fittings.

CHECKING AND ADDING OIL

In norrmal operation, a small anount of oil is
al ways circul ating throughout the refrigerat-
ing system An oil sight glass is provided in
the conpressor so that you can see if the oil
i s splashing when the conpressor is running.
It does not indicate the oil |evel when the
conpressor is stopped. The oil level is
determned by stopping the conpressor and
closing the suction and discharge service
valves to the lines. This isolates the
conpressor from the rest of the system and
| eaves the system seal ed fromthe atnosphere.

Loosen the gauge port cap on the discharge
service valve slightly and let the gas in the
conpressor purge to the air slowy until the
charge in the conpressor is released. Relieve
the crankcase pressure by |oosening the oil
filler plug slowy and renove it when oil has
st opped f oam ng.

The usual charge of oil in the conpressor
is 10 ounces. Should it be necessary to add
oil, use arefrigerant type oil of 280 to 300
Seybolt. Use a straight piece of wire as a
di pstick. Check at the oil filler hole. Use
the wire di pstick as near vertical as possible.
To avoid adding too nuch oil, add slowy and
check with dip stick; take two or three
readi ngs, each tinme wi ping the dipstick dry.

The following should be used to determne
the correct oil level with the conpressor warm
and st opped.

Vertical Munted Type ("Ranbler"”,
and "Hornet" 6)

"Wasp",

M ni nrum 9 . Avdp. 1-1/8" on Stick

Maxi mum 10 Qz. Avdp. 1-1/2" on Stick
Hori zontal Mounted Type ("Hornet" V-8)

M ni mum 9 z. Avdp. 1-1/4" on Stick

Maxi mum 10 Qz. Avdp. 1-9/16" on Stick

Repl ace oil filler plug.

"Crack"” the suction service valve slightly
for approximately a few seconds until a
hi ssing sound is heard fromthe valve to all ow
the systemto purge air from the conpressor
through the di scharge service port.

Tighten the di scharge service val ve port cap.

After the air has been purged from the
system return the service valves to the
operating position.

Install valve stem caps; operate system and
allow to run a few mnutes. Chserve the oil
splash in the sight glass of the conpressor.
There should be oil splash if there is
sufficient oil in the system

NOTE: The refrigerant charge should be
checked whenever oil is added to the
conpr essor.

CAUTION The oil in the container origi-
nally is packed noisture free and every
effort should be nade to nmaintain its
status. The oil wll quickly absorb any
nmoi sture with which it cones in contact.
The contai ner shoul d not be opened until
ready for use, and be recapped i mredi-
ately after use. Tools, tubes, gauge
sets, and replacenent parts should be
kept clean. The systemshoul d not be open
any | onger than absol utely necessary.

Oil Level When Replacing Compr essor

Precauti ons shoul d be taken to prevent an over
or under charge of oil whenever the conpressor
is replaced. The oil charge in a new conpres-
sor is sufficient for an entire system In a
systemthat has been running, there is always
sone oil circulating through it.

Purge the gas pressure in the crankcase of
the original conpressor to O pounds pressure
slowy after the line valves are cl osed.

Check the oil level without running the
conpressor. Running the conpressor will cause
a sudden drop in pressure in the crankcase and
may cause oil punping. The oil level in the
crankcase would then be tenporarily |owered,
putting an over-charge of oil in the evapora-

tor, so a false reading is obtained when
checking the oil |evel.
Check the oil level in the new conpressor

and add or renove oil fromit until the oil
level is the same as it is in the conpressor
to be repl aced.

After the new conpressor has been run for 10
or 15 nminutes, recheck the oil |evel.

MOISTURE AND AIRIN THE SYSTEM

Presence of air and noisture in the systemis
harnful . Precautions shoul d be exercised to
prevent both fromentering the system Mis-
ture and air often enter together because in
all air thereis nore or | ess water vapor al ong
with the oxygen, nitrogen, and ot her gases of
which air is conposed. Misture and air nay
enter through | eaky shaft seals, faulty tubing
connections, defective gasket joints, and
other leaks. It can get in during service
oper ati ons which are incorrectly performed and
during installation of equiprment. Water or
noi sture rmay enter with refrigerants or oil
whi ch has been allowed to gain water through
contact with air. As a precaution, the
conpressor oil container should only be opened
when in use.

Water causes the nmost serious troubles.
Water does not dissolve in Freon-12 but
separates and renai ns apart fromthe refriger-
ant. Consequently, the separated water is
likely to freeze into ice and clog the small
openings in the expansion valve. Ice in the
expansion valve orifice stops flow of refrig-
erant. Then the evaporator and val ve war m up,
the ice nelts, and refrigeration once nore
takes place, only to be stopped again as nore
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ice forns. Such intermttent refrigeration is
an indication of excessive water in the
system dogging due to particles of dirt
reduces or stops refrigeration conpletely
until the dirt is renmoved. dogging due to
water is intermttent while that due to dirt
i S permanent.

Freon-12 will slowy hydrolyze; that is,
react with water to formHydrochloric acid or
Hydrof l uoric acid. This quickly and seriously
corrodes the netals used in the system Freon
itself has no corrosive action upon the netal s
used in the system but the aforenentioned
reaction with water will corrode the netals.
Corrosive particles in turn break |oose and
damage the system

Water emrulsifies wth lubricating oil,
nmeaning the two forman intinate mxture of
exceedi ngly fine globules of the liquids. This
effect is called "sludging" of the oil and
greatly reduces the lubricating ability of the
oil. Water in a refrigeration system tends
al so to make di aphragns and bel | ows | ose their
el asticity and become harder and nmore brittle.

The best insurance against noisture is to
prevent it fromentering the system

This can be done by keeping all conponents
sealed prior toinstallation and during repair
procedures. Shoul d the system be opened for a
servi ce operation, seal the openings and |lines
with plastic caps. Follow the procedure
outlined in "Handling of Lines" to rid any of
the parts of suspected noisture.

This system enpl oys the use of Methanol to
prevent water in the system from freezing.
Each pound of Freon-12 requires 2 c.c of
Met hanol . This woul d | ower the freezing point
of the water that nay be in the system An
excessive amount of water may upset the
bal ance, and if the synptons of water are
present, corrections are necessary. Release
t he charge, evacuate the system and recharge.
Water will be evaporated during the evacuation
process. Also, any air that nay be pocketed
in the systemwll be evacuated at the sane
time.

Air which consists of gases that cannot be
condensed in the refrigerati on system causes
excessively high pressures in the high side

of the system and reduces the operating
ef ficiency.

Install gauge set and operate to determne
pressur es.

The presence of air is always indicated by
hi gh operating head pressure. (The pressure
should normally not exceed 275 P.S. 1. at
nornmal roomtenperature.)

This could be confused with an excessive
amount of refrigerant which would also indi-
cate hi gh head pressure; although an excessive
amount of refrigerant would still give ade-
quate cool i ng effect.

No matter where or how air enters, it wll
always end up in the condenser. Air renains
in the condenser and takes up valuable
condensi ng space.

If the system is known to have the correct
amount of refrigerant, but during operation

and using the gauge set the head or high
pressure builds up, air is certain to be in
the system

PURGING AIR FROM THE SYSTEM

Alowthe systemto renain idl e several ninutes
after the conpressor has been operati ng.

The air then nay be released through the
di scharge service valve on the conpressor.
This is done by first making sure that the
valve is shut off to the gauge port. Then
renmove the gauge connections. Turn the val ve
stemin toward the "cracked' position for a
few noments, thus allowing air to escape
through the gauge port. This should be done
sl owy.

Cover the port opening with a cloth when
purging the systemof air to prevent refriger-
ant and oil fromcontacting persons or car.

This procedure should be repeated if it is
apparent that air is still in the system Care
shoul d be exercised. The system should be
purged slowy to prevent drawing oil out of
the system Check conpressor oil level after
bl eedi ng.

The air may also be bled fromthe system at
the receiver. "Qrack"” the top connection flare
nut slightly for a few nonents. After you feel
that the air has bled off into the atnosphere,
close the connection and operate the engine
and conpressor. Chserve the sight glass;
observe the gauges; check the systemto see if
it is performng satisfactorily.

If it perforns satisfactorily, you have bl ed
off theair. If not, repeat until the operation
is satisfactory.

PURGING EXCESSIVE REFRIGERANT
FROM SYSTEM

Install the gauge set and operate to deternine
pressur es.

Excessive amount of refrigerant wll be
i ndicated by high head pressure although the
cooling effect is adequate. P ace your hand on
the receiver while the systemis running. |f
the entire receiver is cold, the indication
would be that the receiver is filled wth
liquid refrigerant.
It is possible to bleed the excessive anount
of refrigerant off through the center |ine of
the gauge nanifold set to allowthe refrigerant
to bleed into the atnosphere. (pen the hand
"valve to the pressure gauge. This wll open
the discharge valve to the center gauge I|ine.
The Freon-12 will vaporize upon entering the
atmosphere. Care should be exercised in
allowing the Freon to bleed off. Bl eed slowy
to prevent the oil in the system from foani ng
and being pull ed out of the system

After you feel you have bled off the armount
of refrigerant necessary to bring it to the
norrmal charge, close hand valve on pressure
gauge.
(perate the systemagai n and observe the sight
glass and gauges. If the system operates
normal |y, you have bled off the excessive
anount of refrigerant. If not, the



ALL SEASON AIR CONDITIONING SYSTEM

process nust be repeated. Wien bl eeding of f

t he excessive anount of refrigerant, a cloth
pl aced over the gauge line opening wll
prevent the refrigerant or any oil from

contacting on the car or persons.
LEAK TEST PROCEDURE

Qutward | eaks of Freon-12 are detected and
located with the help of a device called a
Hal i de Torch, Tool J-6048. It is a torch to
whi ch has been added an "Exploring Tube"
through which air is drawn by injector
action from points at which |eakage is
suspected. The torch uses Propane gas. The

cylinder is not refillable. Cobtain cylinder
from supplier. Wen cylinder is exhausted
discard in safe place. Do not throw in

incinerator or other fire. When torch is not
in use, do not store near fire, or in room
used for habitation.

A copper reaction ring, heated red hot by
the flame, is |located where the air is drawn
into the flane. If the slightest trace of

Freon cones through the exploring tube, the
normaelly blue flame changes to green, thus
indicating the free end of the exploring
tube is being held near a point of |eakage
(Fig. 29).

Qperation of Halide Leak Detector

To operate the Halide Leak Detector, open

val ve and |ight.

When the copper reaction ring beconmes hot,
adjust the valve to produce a flame 3 s"
above reaction ring. The snmaller the flane,
the nore sensitive the burner is to |eaks.
Action of the torch may be checked by hol di ng
the end of the exploring tube where there is
known to be Freon gas and noting whether the
flame turns green. Aflane that is yellow or
white indicates that the exploring tube is
cl ogged.

Hol d the free end of the exploring tube close
to every joint and pass it slowy all around
the joint. It takes sonme time for any
escapi ng refrigerant gas to be drawn through
the exploring tube into the torch flane, so
this part of the work rmust not be hurried.
The worse the | eak, the greater the concen-
tration of refrigerant carried into the
torch, the darker will be the green of the
torch flame. Large leaks may turn the flane
to a bright purple or may extinguish it by
keepi ng air and oxygen fromthe flane.

CAUTI ON: Avoi d breathing the poison-
ous funes and black snoke produced
fromthe burner of the torch if Freon
gas is added to flane.

Wth very large |eaks, the surrounding air
may be saturated with so much Freon that the
torch flane remains green all the time. This
coul d happen where there i s poor ventilation
Several comercial type leak detection
solutions are available that may also be
used.

OPR

Fl GURE 29—1éstihg for Freon Leaks with
Hal i de Leak Detector, Tool 1-6048

If aleak is detected by either nethod, do
not run the systemas the entire charge nay
be lost. Dirt and noisture may be drawn into
the system

If the systemhas lost its charge, it nust
be conpletely leak tested, |eaks repaired,
recharged, and checked again to make sure
that there are no other leaks in the system

If a leak is detected at a flare connec-
tion, retighten with suitabl e wenches. Care
must be exercised in tightening flared
connections; copper is soft and the flare
can be daraged.

If, after tightening, the leak is still
apparent, the systemnust be di scharged, the
danaged connection or |ine replaced, and
syst em r echar ged.

New gaskets may be required, packings in
servi ce val ves, or whatever other corrective
neasures are required for the part at fault.

Threaded joints may be nade tight by
applying a paste nmade from litharge, also
called yellow lead, or |ead nonoxide, and

gl ycerine mxed to the consi stency of |ibrary

27
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paste to male threads. This paste sets hard
in a short time.

Leaky sol der connections may be sol dered. A
good grade of silver solder with silver sol der
flux is reconmended.

CAUTION  Never solder a joint with gas
in the system This is extrenely danger-
ous and should never be attenpted.
Rel ease charge and recharge after connec-
tion is repaired.

COMPRESSOR

There are sone repalr operations on the
conpressor that can be nade in the field and
others that should not be attenpted. The usual
repl acenents are the shaft seal and the val ve
pl at e.

Internal parts such as shafts, connecting
rods, pistons, and bearings should not be
replaced as there are select fits requiring
several different sizes.

Compressor Valves

The suction and di scharge valves are of the
inertia type with both suction and di scharge
ports in the one valve plate.. The val ve reeds
are highly polished Snedi sh steel. Al valves
flex to open and lift is limted.

Compressor Seal

Check around the seal with the Halide Leak
Detector, Tool J-6048, if there is an indica-
tion of a seal |eak, evidenced by the presence
of oil around the shaft seal.
NOTE: A small armount of oil around the
seal bearing is normal and does not
indicate a seal |eak. Wen the seal was
originally assenbled, all parts were
dipped in oil and operation may only be
forcing out the surplus oil.

Al seal parts must be replaced if the
Hal i de Leak Detector indicates a refrigerant
| eak. The seal assenbly is shown in Figure 30
and the conponents are shown in. Figure 31. A
conplete seal kit is available for service
repl acenent s.

To repl ace the seal parts, use the follow ng
pr ocedur e:

Run the conpressor for a short period. This
will warmup the conpressor and the crankcase
oil will contain a mninmm anmunt of refrig-
erant. Shut off system and engine. O ose or
"Seat" the service valves to the lines, stens
all the way in. This isolates the conpressor
fromthe systemand the charge is held in the
system and is not lost. A mnimum anount of
refrigerant will be present in the conpressor.

Loosen the gauge port cap on the discharge
service valve and bl eed the refrigerant vapor
fromthe conpressor. Tighten port cap after
pressure is relieved.

Renove the suction and discharge service
val ves fromthe conpressor, leaving the line
valves on their respective lines. Myve the
i nes aside.

Renove the conpressor and pl ace on bench.

1. Bearing End M ate "0" R ng
2. Seal Bellows Assenbly

3. Seal Seat

4. Seal Seat and Shaft "0" R ng
5. Snap R ng

FI GURE 30—Conpressor Shaft Seal Assenbly

1. Bearing End P ate "0" R ng
2. Seal Bellows Assenbly

3. Seal Seat

4. Seal Seat and Shaft "0" R ng
5. Snap R ng

FI GURE 31-Conponents of Seal
Repl acerment Kit

Install plastic plugs in the inlet and
outlet holes in the conpressor, or cover
with masking tape to exclude air.

Renove the clutch and pulley from the
conpressor shaft.

Tilt conpressor backwards to prevent |oss
of oil while perfornming the follow ng oper-
ations:

A pair of reverse "Truarc" pliers are
necessary to renove the shaft snap ring.
The seal ring seat can be renoved either by
hand or if tight on shaft, pry off with a
screw driver
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The seal bellows can be renoved by forcing a
screw driver behind the brass stanped flange
at various points and prying it out of the
seal plate. Renove the neoprene "0" ring from
the seal plate. D scard seal bellow and "0"
ring.

Wash the seal plate and shaft with a clean
cloth and solvent, and coat both with clean
refrigerant oil.

Dip the new "0" ring in clean refrigerant
oil and install in seal plate.

Press the seal bellows assenbly into place.
It isnot ametal to netal press fit, but rests
only on the neoprene "0" ring in the seal
plate and nust go in perfectly square and the
flange nmust bottomall the way around agai nst
the seal plate.

Wash the seal seat in clean solvent and dry
with a clean cloth. Dip in clean refrigerant
oil with the neoprene "0" ring in place. Press
onto shaft evenly with the |apped surface
toward the conpressor body. After the seal
face is over the spline of the shaft, install
the snap ring over the spline using reverse
"Truarc" pliers. Do not spread the snap ring
nore than necessary. Slide the seal ring and
snap ring together onto the shaft until the
snap ring snaps into its groove in the shaft.

Install the flywheel and clutch plate. The
cap screw lock plate is installed behind the
flat washer in the clutch hub. Torque tighten
the cap screwto 18-22 foot pounds torque and
lock in place with | ock plate.

Install the conpressor on the nounting
bracket; connect the magnetic clutch wre
lead. Install belts and adjust brackets and/ or
idler shaft or power steering punp to tighten
bel t tension.

Install the suction and discharge service
valves with the flexible lines intact to the
conpr essor usi ng new gaskets. Torque the val ve
body cap screws to 12 to 15 foot pounds torque.

The suction and discharge service valves
renain closed. Renobve gauge port caps and
attach gauge manifold set and |ines. The hand
val ve on the conpound gauge is closed and the
hand val ve on the pressure gauge i s open.

Start the engine and run the conpressor for
a mnute or two to punp the air out of the
conpressor through the open hand val ve and t he
center gauge line. After the conpressor and
engine are stopped, “"crack" the suction
service valve slightly to force what air is
in the cylinder head out of the conpressor
with Freon gas.

d ose the hand val ve on the pressure gauge.
"Orack" both service val ves; operate and check
system for pressures and nornal operation.

After running the conpressor for 10 or 15
m nutes, shut off system and check for | eaks
with Halide Leak Detector. Gl around the seal
at this time does not indicate a seal |eak as
there is a considerable amunt on the new
parts when installed.

CAUTION Do not put pressure on the
crankcase unless the pulley and clutch
is held firmy in place by the spacer,
cap screw, and |l ock plate. Excessive

crankcase pressure and a defective snap ring
will allow the seal to be blown out of the
conpr essor .
NOTE deanliness, careful handling, and
clean refrigeration oil on all parts are
important for successful seal replacenent.

Crankcase Oil Check Valve

There is a snall self-operating check valve
bet ween the passage where the refrigerant gas
enters the conpressor and the crankcase. Some
oil circulates through the entire system when
the conpressor is running. Gl returning with
the suction gas fromthe evaporator opens the
check valve and flows directly into the
crankcase and the refrigerant gas fl ows upward
to reduce the amount of oil punped out of the
conpressor after a prolonged idle period. Ql
and Freon-12 are niscible, each in the other
and during such periods, the oil in the
crankcase absorbs some refrigerant. Wen the
conpressor is started under such conditions,
the check valve is closed to a small orifice
by the crankcase pressure so that the pressure
reduces slowy, mnimzing foamng of the oil
and the consequent oil punping.

Service Diagnosis of Compr essor

An inefficient conpressor is one in which
either or both the suction valve or discharge
val ves | eak. Both suction and di scharge val ves
nust seat properly to insure efficient opera-
tion to have a conpressor that is functioning
up to its capacity. The synptons of ineffi-
ciency vary with the extent of trouble.

A conpressor shoul d be warm when testing as
a cold conpressor is not operating at its
greatest efflciency. Turn the conpressor over
by hand. A definite conpression should be
noted. However, upon turning over at the top
of the conpression stroke, there should be no
tendency of the flywheel to follow around. |f
it does follow around, a discharge val ve | eak
is indicated. As a further test, wth no
refrigerant in the system attach conpound
gauge to gauge port and close the conpressor
suction service valve. Run the conpressor for
intermttent intervals of a few seconds dura-
tion and allow to rest for a ninute or so in
between. This will allowthe Freon to separate
fromthe oil in the crankcase. This also wll
reduce the crankcase pressure. After this has
been done, run a vacuum check. If this
procedure is not followed, false reading may
i ndi cate val ve weakness and crankcase oil may
be pulled out. The rapidity with which the
conpressor can punmp a vacuum determnes its
efficiency. In general, a good conpressor wll
punp down to a 12" or 18" vacuumor better.

A further test is to start the systemwth a
pressure gauge in place on the discharge
servi ce val ve. d ose the val ve; punp a pressure
of 150 to 200 pounds into the gauge. This
pressure wll be punped rapidly.

Shut of f as soon as 200 pounds is reached. |f
t he pressures hol d, the di scharge val ve i s good.




Inability of the conpressor to build up to
or hold nornal pressures, while the systemis
operating, would also indicate inefficiency.
This is, of course, if the charge is known to
be correct and no air, noisture, or dirt is
in the system

Compressor Valve Plate and Valve
Replacement

A check should be nade of the conpressor

val ves to deternine whether or not to repl ace
them The conpressor shoul d be run so that the
crankcase is warm and conparatively free of

refrigerant. Run the engine at slow idle
speed; close the suction service valve by
turning the valve stemin until it seats. The
suction pressure shoul d show 12" to 18" vacuum
in a short time. Shut off the conpressor and
engi ne. The suction vacuum will rise a few
i nches quickly if the discharge val ves are not

hol di ng. The above vacuum cannot be reached

if the suction valves are not hol di ng.

A valve replacenent kit available for
service replacenent is illustrated in Figure
32.

To repl ace a defective val ve pl ate assenbl y,
close the discharge line valve and suction
line valve, isolating the conpressor fromthe
rest of the system

Loosen the gauge port cap on the discharge
service valve and slowy release the gas in
the conpressor to the atnosphere until there
i'S no pressure present.

Renmove the cylinder head bolts and tap the
cylinder head and valve plate to |oosen and
r enove.

Remove and discard all
gasket surfaces.

Exanmine the cylinder walls and top of
pistons if there has been any val ve breakage.
The conpressor should be replaced if there are
any scores or narks.

A ways use new gaskets. Before assenbling,
dipinclean refrigerant oil.

Repl ace the suction valve leaves with the
| eaves included in the replacerment kit. Dip
the valve leaves in clean refrigerant oil.

Install the suction valve | eaves on pins on
bottom si de of new val ve pl ate.

The di scharge val ves are furnished install ed
on the valve plate.

NOTE: Due to the position of the
conpressor in the V-8 Series, it is
necessary to assenble the parts on a
bench and install to the conpressor as
a unit. Be certain the suction valves
are in place on the pins of the valve
pl ate when installed.

Install the valve pl ate gasket.

Install the valve plate with suction val ves
in place on conpressor.

Install cylinder head gasket, cylinder head,
and cylinder head bolts. Torque tighten the
cylinder head bolts to 15-20 foot pounds
t or que.

The suction and discharge service valves
remain closed. Renove gauge port caps and
attach gauge nanifold set and |ines

gaskets and cl ean
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1. Valve P ate Gasket

2. Valve P ate Assenbly Includes D scharge Val ve
Aready Installed and Suction Val ve Qiide Pins
in PMace on Bottomof M ate

Oyl i nder Head Gasket

Suction Val ve Leaf (2)

~w

FI GQURE 32—Valve Plate Kit and
Assenbl y Sequence

The hand val ve on the conpound gauge is closed
and t he hand val ve on t he pressure gauge i S open.
Sart the engine and run the conpressor for 2 to
5 nminutes to punp the air out of the conpressor,
through the open hand valve and center gauge
line. After the conpressor and engine are
stopped, "crack" the suction service valve
slightly to force what air is in the cylinder
head out of the conpressor with Freon gas.
Jose the hand valve on the pressure gauge.
"Qack"” both service valves, operate and check
system for pressures and norrmal operation.
Renove gauges, replace port caps and check
entire conpressor for |eaks.
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NOTE: If during evacuation, the conpres-
sor is discharging after two mnutes, it
i ndi cates considerable refrigerant ab-
sorbed in the oil or there is a |eak.
Test for leaks and again evacuate. Do
not continue to evacuate if a leak is
present as noist air may be brought in
to the conmpressor. Repair |eak and test
agai n.

Although a test indicates a |eaky valve
pl ate, unl ess the val ve pl ate has been damaged
or has been in service a long tine, dirt or
foreign particles in the system wll cause
valve plates to appear faulty. Check the oil
to see if the systemis clean. Drt snall
enough to go through the suction screens can
cause val ve trouble. Valve plates that appear
good nmay be nmade to function properly by
washing in clean solvent and drying with dry
air or clean cloth.

Compressor Removal to Perform
Engine Repairs

Cean dirt, oil, or any foreign matter from
around the service val ves.

d ose both service valves; this isolates the
conpressor from the system and |eaves the
system sealed from the atnosphere. Loosen
gauge port cap on di scharge service val ve and
all ow gas to escape from conpressor slowy.

Remove service valve assenblies from com
pressor. The lines, both |low and high pres-
sure, arestill attached to the service val ves.

The service valves with the |lines attached
are shifted carefully to one side.

Loosen conpressor belt adjusting | ever screw
and/or idler shaft adjusting link screw (If
equi pped with power steering, the adjusting
link is the sane as for the idler shaft.)

Renove conpressor belt from the conpressor
pulley and/or idler shaft or power steering
pul | ey.

Remove the conpressor from the conpressor
nmount i ng bracket.

The conpressor and idler
steering bracket can be renoved
engi ne.

Upon install ation, new gaskets are necessary
bet ween t he service val ve assenbly bodi es and
conpr essor.

After the conpressor is reinstalled, purge
air fromthe conpressor and operate system

Check oil level and the charge. Add charge
if necessary although if the operation is
perforned properly, the armount of gas bled
fromthe conpressor is snall.

shaft or power
from the

NOTE: Be sure to close service valve
openi ngs on conpressor while it is off
the car. Plastic plugs or tape wll
serve to cover the openings.

The above procedure would also apply in
event the conpressor is to be replaced by a
new unit. Purge air fromconpressor. Check oil
I evel and charge. Proper oil |evel may be dete-

oil level may be determned by referring to
"Checking and Adding G I" section.

Magnetic Clutch and Flywheel Removal

Loosen the conpressor adjusting |ever screw
and/ or idler shaft and renove conpressor belt.

The conpressor nounting bolts are renoved
toallowthe unit to be noved without shutting
off lines, bleeding, or renoving valves. The
novenent required should be enough to allow
renoving the magnetic clutch assenbly 1 Fig.
33.

Bracket and Brush Hol der

Gont act Brush, Live Lead

H ect r onagnet

Qutch Pate and Faci ng

Retai ning Screw Lock M ate

Qutch P ate Retaining Screw

Véisher

Gonpr essor Pul | ey

Doubl e Row Bal | Bearing, Center Bearing

COoNOUTTRWNE

FI GURE 33-Magnetic O utch and
Conpr essor Pul | ey

The pulley and center bearing are a tight
fit on the crankshaft of the conpressor.

The brush hol der bracket of the magnetic
clutch is nmounted on the front bearing and
seal plate of the conpressor.
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The clutch plate is adjusted to prevent
contact with the magnetic pulley while the
conpressor is not running. Shims .010"
thi ckness are avail abl e to nake this adjust-
nent. The air gap between the clutch plate
and pulley should be .010" to .040". The
liter type clutch plates have three adjust-
ing screws and | ock nuts to acconplish this
adj ust ment .

The <clutch plate cap screw is torque
tightened 18 to 20 foot pounds torque and
| ocked in place with the Iock plate.

Discharge Line Muffler Removal

"Rambler" Series
Cean all connections of dirt and oil.
Di scharge system
Di sconnect discharge line nuffler from
di scharge service val ve and cap val ve.
Renove discharge line nuffler support

bracket from conpressor nounting bracket.

D sconnect discharge line nmuffler from
flexible high pressure line, plug line, and
renove.

After installing a new discharge |ine
nuffler, install the gauge nanifold set,
evacuate and leak test the system Charge
the system Start engine and operate system
for 10to 15 mnutes to nornalize the system

bserve gauges and check pressures.
Condenser Renoval and Repl acenent

The condenser is nmounted on the radiator air
baf fl es ahead of the radi ator.

G ean all connections of dirt and oil. Then
di scharge the system

Drain cooling systemand renove the radi at or
fromthe car.

Di sconnect the high pressure line from
conpressor to inlet connection of condenser.
Use two wrenches of the proper size on these
connections to prevent tw sting the copper
li nes.

Removethelower splash pan assembly.

D sconnect the outlet connection from con-
denser outlet to check valve manifold |ine.

Renove the condenser from its nounting on
the radiator air baffles. For ease of
renoval, the condenser may be renoved from
bel ow t he car.

Upon repl acenent, install the gauge manifold
set, evacuate, leak test, and charge the
system Run the engine at idle for 10 to 15
mnutes to nornalize the system Gbserve
gauges and check pressures for norna
operation. Purge any air fromthe system by
"cracking"” or slightly opening the high
pressure gauge to the center connection of
the gauge nmanifold set and bleed the air to
the atmosphere. This, of course, is done
wi th the systemshut down and not operating.

Receiver Removal and Replacement
The receiver is mounted on the right hand
side of the front engi ne crossnmenber.

Clean all connections of dirt and oil and
di scharge the system

Di sconnect the connection fromthe check
valve manifold line to receiver inlet.

Di sconnect the connection from the
recei ver outlet.
Rempbve the receiver from the front

engi ne cross-nenber.

Upon repl acenent, install gauge manifold
set, evacuate, |eak test, and charge the
system

Start the engine; operate the engine at
idle for 10 to 15 minutes to normalize the
system Purge any air that nay be present.

bserve the gauges and check system for
normal operation.

Check Valve and Manifold Line

Renoval and Repl acenent

Clean all connections of dirt and oil and
di scharge the system

Di sconnect the check valve manifold |ine
connection fromthe receiver inlet.

Di sconnect the connection at the con-
denser outl et.
Di sconnect the connection at the sole-

noid by-pass line. The check valve and
mani fold is held in place by the above
menti oned connecti ons.

This unit will be serviced as an assem
bly. If the check valve proves to be
faulty, replace the entire valve and
mani fold line. There will be no need to
break the sol der connections and repl ace
the check val ve only.

Install the valve with arrow on check
valve in the direction of flow of refrig-
erant during normal refrigeration cycle.

Install gauge manifold set, evacuate,
|l eak test, and charge the system

Start the engine; operate at idle speed
for 10 to 15 minutes to normalize the
system Observe the gauge to check the
pressures. If the unit operates satisfac-
torily and the pressures are nornmal, the
systemis ready for use. If not, correct
as necessary.

Solenoid By-Pass Valve Removal
and Replacement

Cl ean the connections of any dirt and oil
Di scharge system

Di sconnect wiring |l ead and flare nuts at
the val ve. Renove the val ve fromthe panel

Install new valve; make sure the arrow
is in the direction of refrigerant flow
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Install connector to wire on valve. Check
the valve by connecting junper wre to
battery and listen to see if valve clicks
"On" and "OFf".

Install gauge manifold set, evacuate,
and | eak test system Install charge, start
engi ne, and operate for 10 to 15 mnutes
to check operation and pressures.

Filter and Sight GlassRemoval
and Replacement
"Hornet" and "Wasp" Series

The filter and sight glass are |ocated on
the right wheel house panel.

The filter provides protection against
dirt in the system A fine nesh screen
catches dirt that might be circulating in
the system It may be necessary to renove
it to clean the screen.

The sight glass provides a quick way of
determ ni ng whether or not the refrigerant
charge in the system is sufficient. A
shortage of refrigerant will be indicated
by the appearance of bubbles under the
sight gl ass. Abrass cap protects the gl ass.

Whenever replacenent of sight glass or
cleaning of the filter is necessary,
proceed as follows:

Cl ean the connections of dirt and oil.

Di scharge the system

Di sconnect the flare nut connections of
the inlet side of the filter and on the
outl et connections of the sight glass.

The filter is held in place on the
wheel house panel by a netal clip. Renobve
the screws and renove the filter and sight

gl ass.
After cleaning the filter or replacing
the sight glass, install gauge nmanifold

set, evacuate, and leak test the system

Install a new charge. Start engine and
operate the systemto observe operation and
check pressures. Make whatever corrections
are necessary.

"Rambler" Series

The "Ranmbler"” Series sight glass (where
provided) is located in the high pressure
line on the left wheel house panel. Follow
the procedure outlined in the previous
section. The filter is located in the
di scharge line nuffler. The fine mesh wire
is a conponent part of the nuffler. To
clean the filter, the discharge |Iline
muf f | er nust be renoved.

Heat Exchanger
"Rambler" Series

The heat exchanger is nade up of portions
of the high pressure |ine and suction |ine.
To renmove, the system nust be di scharged
Clean all connections of dirt and oil.
Di sconnect the four connections, two
high pressure and two suction or |ow
pressure, and cap lines

After installing new heat exchanger,
install gauge manifold set. Evacuate the
systemand |l eak test. Install charge. Start
engine and operate system and observe
pressures and check operation of system
Expansion Valve Removal
and Replacement
No attenpt should be nmade to adjust the
expani son valve. Should the valve show
mal function wupon diagnosis, replace the
val ve.

Di scharge the system

Renove the front cover from the housing
on the "Hornet" and "Wasp" Series. Renpve
the two air ducts, evaporator danper cable
and evaporator shroud on the "Ranbler"”
Seri es.

The expansi on val ve i s then accessible for
service. Disconnect the high pressure inlet
line connection fromthe expansi on val ve.

Di sconnect the equalizer and outlet con-
necti on.

Note and mark the position of the power
el ement or therno-bulb on the suction |ine.
Wien installing the replacenment expansion
val ve, the therno-bulb of the replacenent
val ve nust be attached in exactly the sane
| ocation on the suction line.

The expansion valve is provided with flats
upon which a wench can be placed to help
break a connection. Al ways use two w enches
of the correct size whenever breaking or
tightening a connection.

After installing the replacenment expan-
sion valve, install the gauge manifold set;
evacuate the system and | eak test. Install
new charge, start engine, and operate
systemfor 10 to 15 minutes to normalize the
system

bserve the gauge, check the pressures,
and the operation of the system

Removal of the Evaporator (Cooling Unit)
"Hornet" and " Wasp" Series

The evaporator is
housi ng under the right
i nstrunent panel. The
attaches to the dash panel directly behind
the heater inlet and blower opening. To
renove, proceed as follows:

Di scharge the system

Renove the front cover from the retainer
housi ng.

Remove the glove box and the glove
nounting panel. Renove the left hand air
duct from its opening on the evaporator
ret ai ner housing.

Di sconnect the high pressure inlet line
at the expansion valve and al so at the dash
panel inside the engine conpartment.

Di sconnect the suction line inside the
engi ne conpartnent. Plug and cap all lines
and expansi on val ve openi ngs.

Renove the tenperature control thernostat
capillary tube from the bottom of the
evapor at or core.

|located in a retainer
hand side of the
retai ner housing



Renove the screws on top outside of housing
that hol d the evaporator core in place in the
retai ner housing.

Renove t he evaporator core fromits housing.

The expansion valve can be renoved after
core has been renoved from housi ng.

After installing the evaporator core,
install gauge nanifold set, evacuate, and
leak test the system Charge the system
Start the engine and operate the system for
10 to 15 ninutes to normalize the system

(bserve the gauges and check t he pressures.
"Rambler" Series
Renove evaporator danper control

two air ducts and evaporator shroud.

Renmove wat er control val ve cabl e fromwater
control val ve operating cam

Di sconnect high pressure
expansi on val ve.

cabl e,

inflet line at

Di sconnect suction line from heat ex-
changer inside engine conpartrment at dash
panel. Plug and cap all |ines and expansion
val ve.

Di sconnect tenperature control thernostat
Wi res.

Renove evaporator core fromdash panel. The
expansi on val ve can be renoved on the bench.

After replacenent of core, install the
gauge mani fold set, evacuate, and |eak test
the system

Charge the system Start the engine and
operate system for 10 to 15 ninutes to
nornmal i ze system

Gbserve gauges and check pressures.

Temperature Control Thermogtat
"Horng" and "Wagp" Series

The tenperature control thernostat is |ocated
on the top right hand side of the evaporator
retainer housing; the capillary sensing tube
is inserted through an opening in the bottom
of the evaporator core into the coldest
portion of the evaporator.

Approxi mately 5" of the sensing tube nust
be in between the fins of the evaporator core.

To renove the control
t he evaporator cover.

thernostat, renove

"Rambler" Series

The tenperature control thernostat is |ocated
on the right hand evaporator core side plate.
The capillary sensing tube is inserted
through an opening in the top of the
evapor at or core.

Approxi mately 5" of the sensing tube nust
be i n between the fins of the evaporator core.

To renmove the control thernostat, renove the
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right hand air duct. The thernbstat is now
accessi ble for renoval.

Removal of Blower Fan and M otor
"Hornet" and " Wasp" Series

Renove the heater hopper box cover. Rempbve
air filter.

Drain a quart and a half of coolant from
the radiator to flow the heater core to he
dr ai ned.

Renove heater core.

Di sconnect the wire leads to the bl ower
notor on the outside of the bl ower housing
at the resistor.

Renove the inlet ring on the right hand
side of the heater hopper box.

Renove bl ower fan from the bl ower notor
shaft. Renobve fan through heater hopper box
cover opening.

Renpbve the blower nmotor from the bl ower

housing and renobve through the heater
hopper box cover openi ng.
"Rambler" Series
Di sconnect wire lead to notor.

Renove blower notor housing support
brackets from wheel house panel and dash
panel .

Renove screws from bl ower notor nounting
pl ate.

The bl ower nmotor and fan may be renoved
as an assenbly from the blower notor
housi ng. Any further service may be per-
formed on the bench.

SERVICE DIAGNOSIS

To obtain full capacity performance of the
air conditioning system it is necessary
that all conponents function properly.

Di agnosi s of sone of the conponents that
may show mal function are somewhat diffi-
cult to detect. The foll owi ng describes the
sequence and nethods that mght be used to
determ ne whether the wunit or part is
functioning properly. Also outlined are
some of the synptons that will indicate
mal function of the system Use the gauge
set in diagnosis of the system

The follow ng chart nay be used during a
road test in diagnosing the system The
anbi ent tenperatures and road speed given
should be used when road testing the
system Should the tenperature vary be-
tween those given in the chart, a nmean
average shoul d be worked out.

Long copper tubes to replace the gauge
lines should be fabricated to enable the
operator to have the gauge set in the car.
Thi s way he can observe the gauges to check
the pressures. The thernoneters should be
pl aced at the air discharge outlets.
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“Hor net”
Anmbi ent Aver age Di scharge Head Suction
Speed Tenper at ures Air Tenperatures Pressure Pressure
30 MP. H 80° 47° 148 22
30 MP. H 85° 48° 150 22
30 MP. H 90° 50° 155 22
“\asp”
30 MP. H 80° 52° 160 22
30 MP. H 85° 53° 180 22
30 M P.H 90° 54° 200 22
“Rambl er”
30 MP. H 80° 45° 148 20
30 MP. H 85° 48° 160 20
30 MP.H 90° 53° 175 20
Expansion Valve Filter
CHARGE LOST FROM THERMO- BULB: Shoul d A clogged filter will result in |ow
this occur, the valve will close tight and suction pressure. The tenperature of
with the conpressor operating, the suction the refrigerant leaving the filter will
pressure wll pull down to a vacuum be cool er than that entering. Expansion
Renbve the thernmp-bulb from the suction valve will hiss depending upon the
line and hold in hand; if no change in degree of plugging.
suction pressure is noted, the charge is
| ost. Solenoid By-pass Valve
FAULTY SUPER-HEAT SETTING Cooling is A faulty by-pass valve will not close
adequat e but frost-line noves past therno- or hold closed under pressure. This will
bul b. Thi s coul d cause consi der abl e damage be noted by lack of cooling. The
due to the possibility of Iiquid reaching refrigerant is being by-passed.
the conpressor.
Moi sture in system would be detected at Temperature Control Thermostat
t he expansion valve by frost and suction .
pressure raising and droppi ng. Wien check- A faulty thernostat will not cycle the
ing for npisture, energize solenoid by- system lInstall the gauge manifold set,
pass val ve so systemwi || not by-pass. pl ace a thernometer at the discharge air
outlet, and operate the system Note the
. tenperature. If the tenmperature drops
Compr essor wel |l below 32°F. and renmmins there
See Conpressor section for checking the constantly, the thernostat is not
conpr essor. cycling the system At the same tine,
observe the gauges; if the system
Condenser i ndicates cycling, the setting of the
thernostat evidently is too | ow.
A condenser plugged with | eaves, bugs, and Upon cycling, the suction pressure
dirt will not reject heat resulting in rises and the discharge pressure drops.
hi gh head pressures. The owner nust be It is possible that they will partially
inforned to keep it clean. equal i ze.
SERVICE DIAGNOSIS
DEFECT CAUSE CORRECTI ON
Low Suction Pressure Low Char ge Add Charge
Filter Plugged Cl ean or Repl ace
Li qui d Line Pl ugged Repl ace
Expansi on Val ve Super - Repl ace Val ve
Heat Setting too High
Expansi on Val ve Ther no- Repl ace Val ve
bul b Charge Lost
Expansi on Val ve Port Pl ugged Clean, Elimnate Misture,

with Dirt or Misture or Repl ace Val ve



DEFECT
Low Suction Pressure
(Conti nued)

Hi gh Suction Pressure

Low Head Pressure

Hi gh Head Pressure

Conpressor Noisy with
Low Suction Pressure
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SERVICE DIAGNOSI S (Continued)

CAUSE
Bl ower Fan | noperative
Tenperature Control Ther no-
stat Does Not Cut-out
Moi sture or Freeze-up
Expansi on Val ve

Leaky or Broken
Conmpr essor Val ves

Low Char ge

Clutch Slipping

Loose Belts

Expansi on Val ve

Low Char ge
Leaky or Broken
Compr essor Val ves

Condenser Air Passages
Cl ogged
Air in System
Radi ator Fan Belt Slipping
Excessi ve Charge
Engi ne Over-Heating
Restriction in D scharge Line
Restrictions on Qutlet Lines
of Condenser
Restriction in Check Val ve
Restriction in Receiver
Expansi on Val ve Super -
Heat Setting too Low,

Too Much O |

CORRECTI ON
Check Motors and Wring
Repl ace Ther npst at

Open, Evacuate, and Recharge
Repl ace

Repl ace Val ves

Add Charge

Check Clutch and Wring
Ti ghten

Repl ace

Add Charge
Repl ace Val ves

Cl ean

Pur ge

Repl ace or Tighten Fan Belt
Bl eed Excess

Check Cooling System

Repl ace Line

Cl ean or Repl ace Condenser

Cl ean or Repl ace

Cl ean or Repl ace
Repl ace Val ve

Check Conpressor Ol Leve
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