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“BREAKING-IN” THE 8-98 AND 8-98A MODELS

This car has been thoroughly checked and adjusted, and is in good run-
ning order as it leaves the factory.

It should be carefully handled during the “wearing-in” period.

Care in operation until all parts are thoroughly adjusted and worn to 2
proper fit, will result in much longer life to the car, and more satisfactory per-
formance.

Handle the car carefully in the first 500 miles of driving and do not speed
it to exceed 25 miles per hour during this period.

LICENSE DATA

Number of Cylinders : B

Cylinder Bore _..... -

Stroke - 434"

SAE Horse Power Rating ... ...-28.8

Developed Horse Power ... 5 98

Piston Displacement - et 268.64 cu. in.
Firing Order = - 1,6,2,5,8,3,7,4
Capacity of Crankcase 8 qts.

Capacity of Cooling System ____. 21 gts.

Capacity of Gasoline Tank 20 gal.

Wheel Base ... 127"
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OPERATING INSTRUCTIONS

Starting the Engine:

Be sure you have proper amount of oil in
crankcase, gasoline in tank, and radiator filled
with water. See that gear shift lever is in
neutral position.

For most satisfactory operation, use the
manifold heat control in starting, as instruct-

ed below:
Cold Weather Operation:

Draw heat control out to extreme position,
thus closing the damper valve in exhaust out-
let.

Turn' on ignition switch by unlocking
Electrolock, turning key one quarter turn to
right. Depress clutch pedal, draw carburetor
choke control out to extreme position, and
pull start control switch. As soon as engine
starts firing, release start control, and push
choke control half way in. When engine be-
comes warm, push choke control entirely in
to the off position. Do not use it longer than
necessary.

As soon as engine warms to operating tem-
perature, push heat control half way in, and
for cold weather city driving it should be
kept in this position. For high speed cross-
country driving, the heat control should be in
to the dash, or not over one third of the way
out.

Hot Weather Operation:

When first starting the engine in the
morning, follow same method described above.
The heat control should be used only for fast
warming of engine, and should then be push-
ed in to the dash, or “off” position for both
city and cross country driving.

- After engine is warm, do not use choke or
heat controls. If the warm engine does not
start readily, open the heat control about
half way, but do not use the choke.

Starting the Car:

See that the emergency brake lever is in
extreme forward position, thus disengaging
the brake.

Push the clutch pedal clear down. Move
gear shift lever to the left and backward into
first speed position. If it does not enter
smoothly and easily, release and depress clutch

pedal once, or twice, and the lever will easily
slip into gear.

The pressure on clutch pedal should then
be released, gradually, at same time increasing
engine speed slightly with the foot accelerator,
and the car will begin moving forward.

The shift to second speed is made prefer-
ably at a speed of six to eight miles. Depress
the clutch pedal and move shift lever forward
to neutral, then to the right and forward
again to second speed position.

Be careful not to move shift lever straight
forward through neutral into reverse.

The instant the lever is in gear, re-engage
the clutch slowly, at same time accelerating
engine slightly.

The shift to third or high speed should be
made at from ten to fifteen miles per hour
under ordinary conditions. This shift is made
in same way, except that the lever is moved
straight back into right rear position.

If you have not had experience in driving,
you should become thoroughly familiar with
the operation of car at low speed before at-
tempting to drive the higher speeds. Practice
gear shifting, starting, stopping, steering,
turning and backing at a low rate of speed.

To Stop the Car:

Slow down; break car speed gradually with
right foot pedal, slowly bringing car to 2 stop.
When car is nearly stopped, disengage clutch,
and move shift lever to neutral position.

Always have gear shift lever in neutral
position before re-engaging the clutch.

Set the emergency brake by drawing hand
brake lever back as far as possible.

To Stop the Engine:

Shut off the ignition by turning locking
cylinder back so the keyway is in vertical
position.

To Back the Car:

Do not reverse the direction of car until it
has been brought to a complete stop.

When car is at rest and shift lever in neu-
tral position, release the clutch, move shift
lever to left, then forward into reverse; engage
the clutch. Carefully watch the steering, do
not back rapidly, and be ready to operate
clutch and brake pedals instantly.
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Free W heeling:

Should the car be equipped with a Free
Wheeling Unit, it will be automatically lock-
ed when the car is reversed, and if Free Wheel-
ing is desired when transmission shift is again
placed for forward running, it will be neces-
sary to re-engage the Free Wheel Unit by
drawing the floorboard lever back to free
wheel position.

Shifting the free wheel lever forward locks
it, and backward engages it so it is ready for
use. In making these shifts, depress clutch
pedal.

When Free Wheeling is engaged, the trans-
mission lever may be moved from first to

second, and second to third speed positions
without depressing clutch pedal.

Lighting System:

The bright head lights are turned on by
drawing the light control switch on instru-
ment panel half way out. To turn on the
cowl lights for parking, draw the control out
as far as it will go.

The dimmer lights are operated by de-
pressing the floor board switch, to left of
clutch pedal, with the foot. By depressing it
again the lights will be changed from dim to
bright.

The instrument panel light is controlled
by a switch under edge of instrument board.

COOLING SYSTEM

The capacity of the cooling system is 21
quarts. 'The system should be inspected and
the water drained out occasionally, running
engine at moderate speed to permit clean
water to enter filler neck of radiator while the
drain cock is open at bottom. It is advisable
to flush out the system every 3000 miles of use.

Anti-Freeze Solutions should be used dur-
ing freezing weather. Denatured Alcohol is
a practical Anti-freeze solution, but on ac-

count of its tendency to evaporate, the
strength of the mixture should be frequently
tested with a hydrometer, and alcohol added
when needed to maintain proper gravity.
When putting alcohol into the radiator be
careful to see that none is spilled on the hood,
as the lacquer finish would be destroyed un-
less the alcohol is immediately wiped off.

The protection afforded by a denatured
alcohol solution is shown below:

Denatured Alcohol Water Begins freezing at Specific Gravity
(by volume) (by volume) (Deg. Fahr.) Readings
20 percent 80 percent 19" above zero .978
30 percent 70 percent 10" above zero .968
40 percent 60 percent 2" below zero 957
50 percent 50 percent 18" below zero .943

On arrival of warm weather, drain out
the mixture and refill with clear water. The
system can be quickly drained by opening
drain cock on outlet pipe at lower part of
radiator, which is reached with a screw driver
by lifting up the side of hood.

GPA Radiator Glycerine is a satisfactory
anti-freeze fluid. The initial cost is higher
than alcohol, but it evaporates very slowly
and may be drained off in the spring and
stored away for use again in cold weather.
In using it see that hose connections and pump
packings are water tight. This solution, ready

for use, can be supplied by our Parts Depart-
ment.

The water pump on engine, which forces
circulation of water through the cooling sys-
tem, is fitted with a grease cup for lubrication.
Use only Kasson’s Waterproof Grease in this
cup.

Fan:

The fan is equipped with an oil reservoir
with a special pumping device, which supplies
constant lubrication to the bearing. Remove
plug in fan hub and pour engine oil into the
reservoir. Turn the hub so filler hole is at
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bottom and all superfluous oil will drain out
to a fixed level. One filling should be enough
for 10,000 miles.

NOTE: Cold water should not be poured
into an empty or partly emptied radiator
while engine is hot. It might cause serious
damage.

ENGINE

Cylinders and Crankcase:

The integral cylinders and crankcase are
close grain chromium gray iron, which gives
smooth hard cylinder walls, highly resistant
to wear. The integral water jacket extending
around the barrels provides large water pas-
sages around all valves. Crankcase is heavily
ribbed for strength and rigidity. The one-
piece fly-wheel housing is amply ribbed to
resist strains. All cylinders and crankcases
are tested with a high water pressure to guard
against leaks.

There are many factors which may cause
premature piston and cylinder wall wear if
engine is carelessly operated. Qil dilution, due
to excessive use of choke, or failure to change
oil at regular intervals, lack of oil and insuf-
ficient pressure, will cause premature wear.
Pistons and cylinders will become worn in
time from normal use.

If the engine is not abused, and proper
precautions are taken concerning oil pres-
sure, oil supply, and water supply, there will
be no danger of piston seizure and scored
cylinders. However, cylinders if not too
deeply scored can be rebored oversize, after
which oversize pistons must be installed.

Cylinder Head:

The detachable cylinder head of close grain
gray iron is thoroughly water jacketed, and
permits easy access to valves and pistons.
Combustion chamber shape is of special de-
sign allowing a high compression pressure to
be used without detonation.

To remove cylinder head proceed as fol-
lows:

1. Drain water.

2. Disconnect upper hose.

3. Disconnect spark plug wires.

4. Disconnect cable tube brackets from
cylinder head.

5. Loosen distributor set screw.

6. Lift the distributor together with cable
tube and brackets off cylinder head out of the
way.

7. Remove cylinder head and gasket; be

careful not to damage the gasket.

In replacing, place gasket in position and
press it down on cylinder face. Cylinder head
bolts should be tightened gradually in a way to
insure equal distribution of pressure through-
out the head. After tightening the bolts
partially, those in center should be finally
drawn tight, working both ways toward the
ends. This insures freedom from strains in
the casting. If, after tightening all bolts, there
is a leak between cylinder head and gasket,
replace gasket with new one.

Carbon:

When cylinder head is removed the carbon
can be easily removed with a scraper. Do
this on one cylinder at a time with its valves
closed. Before replacing cylinder head, see
that all surfaces, including cylinder bores, are
clean and free from loose carbon or other sub-
stance.

Pistons:

The aluminum alloy (Bohnalite) pistons
are accurately ground and hand fitted to each
cylinder for proper clearance. Two oil regu-
lating and two compression rings are used on
each piston.

In installing new pistons, be careful to not
fit them too tightly or seizure will doubtless
result.

To remove pistons, drain the oil from oil
pan. Remove all cap screws and bolts hold-
ing oil pan to crankcase. Turn crankshaft
with hand crank until a connecting rod is
pointed straight down. Remove the cotter
pins, nuts and connecting rod cap. Turn
crankshaft until piston slides by the shaft.
Then assemble, at once, the cap and nuts on
connecting rod in original position. When
fitting new pistons the clearance must be such
that a feeler shim. .0015” thick and 14" wide
placed in the bore on a line at right angles to
piston pin opposite saw slot can be easily pull-
ed out, while one .0025” in thickness cannot
be withdrawn. In pulling the shim, use only
the bare fingers, unaided by friction tape.
Piston clearance, top .016” to .019”; bottom
.0015” to .002”. Piston length 334”.
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Piston Pins:

The pins are case-hardened on the exterior,
ground and lapped to highest possible degree
of accuracy. They are drilled to relieve in-
ternal stresses and secure light weight. The
pin is held in connecting rod by a bolt passing
through the slotted end and engaging in a
notch in the pin, clamping pin tightly and
preventing its turning on the rod.

When connecting rod has been removed,
test the pin for looseness in piston bosses.
When fitting in new pins, be sure bearing
surfaces in piston are reamed smoothly and
in perfect alignment. The pin should be fit-
ted tightly enough so when the assembly is
held by the piston, the free end of rod will,
when slightly pushed, drop of its own weight.
Check the pins to see that they are parallel
and lie in same plane with the large end bear-
ing. Pins are .875” to .8747” diameter, with
clearance .0003" selective fit.

Piston Rings:

Immediate replacement of rings should be
made when they become worn to any extent.
In fitting new rings the compression rings
should have .0015” to .003”, and the oil rings
.0015” to .003” side clearance between ring
and grooves in piston. End gaps should be
.006” to .012” on compression rings, .010” to
018" on the 3/16” oil ring, and .007” to
.015” on the 14" oil ring. Clean the grooves
before fitting new rings.

Connecting Rods:

Are drop-forged of high carbon double
heat-treated steel with “I” section shank, giv-
ing maximum strength, toughness and light
weight, together with rigid backing for the
bearing. ‘The babbitt lining is centrifugally
cast into large end of cod, insuring proper re-
finement of bearing metal and perfect heat
conductivity from bearing to rod. Rods are
hand fitted to crankshaft with clearance be-
tween bearing and shaf: of .0015” to .003".
Side clearance should be from .004” to .008".

The connecting rod cap must be reassem-
bled to rod in its exact original position. For
instance, No. 1 connecting rod and cap have
a “1” stamped on side of rod and also on the
cap. These numbers must be on same side.
The pistons and rods must be returned to
their original cylinders, which have corres-

ponding numbers. The cylinders are number-
ed from front to rear, No. 1 being irn front.
The large end of rod is offset 4”. In replacing
rods, be careful to replace them with oifset on
same side as originally. The short side of rod
is assembled nearest to main bearing in every
case. The rods are assembled correctly when
oil jet holes in large end of rods are all on
camshaft side of engire.

When wear of .004” or more has taken
place, adjustment should be made by filing off
face of cap, being careful in filing to see that
the surface is kept straight. If thin, laminated
shims are found in the rod, adjust by peeling
off the required number of shims. When re-
assembling the nuts on large end, draw them

very tight with a socket wrench having a 10”
handle.

Main Bearings:

The five large shimless type crankshaft
bearings are bronze backed, babbitt lined, and
are rigidly supported in upper portion of
crankcase and doweled to the caps.

Adjustment is made by filing off faces of
caps the same as on connecting rod caps. The
proper clearance between crankshaft and main
bearings is .002” to .00325”. The clearance
can be checked by inserting a feeler gauge of
proper thickness between shaft and bearing
and drawing the cap nuts up tightly. Adjust
bearings after wear of .003” or more has taken
place. Never fit them so tight that the shaft
cannot be turned by hand with a .002” feeler
145” wide, assembled between bearing and
shaft. End clearance of center or thrust
bearing should be from .003” to .008".

Crankshaft:

The crankshaft is drop-forged of high
carbon, double heat-treated steel. It is ac-
curately balanced, statically and dynamically,
which with a vibration damper securely keyed
to front end, effectually eliminates torsional
vibration of shaft. Bearing surfaces are
ground to perfect roundness, and polished.

Camshaft:

The drop-forged hardened steel camshaft
is supported by six large bearings. The front
bearing is a removable bronze bushing. The
bearing and cam surfaces are carefully in-
spected for hardness, finish, and accuracy of



MANUAL FOR AUBURN SERVICE MECHANICS 7

timing. End play is taken up by a plunger
in front end of shaft.

Under normal conditions these bearings
will not need replacement during life of
engine. When fitting new camshaft bearings
allow .002” to .003” clearance between shaft
and front bearing, and .0017"” to .0047” on all
others.

Valves and Tappets:
The exhaust valves are of diachrome, an

alloy steel developed especially for exhaust

valves, as it resists warping and burning, in-
sures freedom from valve leaks and renders
frequent regrinding unnecessary. Intake val-
ves are of special chrome nickel alloy steel
specially adapted for this use. Seats and stems
of all valves are given proper degree of hard-
ness by a special heat treatment to resist wear.
Tappets have hardened steel stems, and
heads are faced with chilled cast iron which
1s most satisfactory in resisting abrasion and
wear. Adjusting screws and nuts are case
hardened. Tappets are fitted four in each
cluster, which are attached to block by 8
dowels, 4 lockwires, and 8 bolts. To remove
the clusters, take off tappet covers, remove
bolts and lockwires, and lift them out. Tap-
pets are easily removed from the clusters.

Valve Guides:

When guides become worn so valve is not
properly guided into its seat, they should be
replaced. To replace valve guides, remove
cylinder head, detach tappet covers and re-
move valves, springs, seat supports, etc., as de-
scribed under Valve Grinding. Remove tap-
pet clusters as described above. The valve
guides can now be driven down into valve
chamber with a punch. New guides can be
driven into place in same way. After new
guides are in position they must be reamed
to size for the valve stem, due to any reduc-
tion of inside diameter resulting from the
driving operation.

Valve Grinding:

When valves become pitted and scored
enough to cause loss of compression, they
should be reground in their respective seats.

To remove valves, drain the water and re-
move cylinder head. Remove valve cover
plates from side of engine, and with valve lift-

er raise the valve springs and take out the
split taper type valve spring supports. (Be
careful that they do not drop through into
crankcase.) Lift out the valves. When
grinding, place under the head a spring of
sufficient tension to hold valve from its seat
when not under pressure from the valve tool.
Place a little coarse grinding compound on
valve and work it into the seat with an oscillat-
ing movement of valve, always bearing light-
ly on valve and making not more than one half
revolution of valve before reversing the direc-
tion of motiomn, to prevent grooves in facing.
When all pits and black spots have disappear-
ed and valve has a dull, silvery appearance,
finish grinding with a fine compound.

The valve face should have a surface free
from grooves and pits, but need not be polish-
ed. It will acquire this in use.

Each valve must be ground in its own
seat. To test for a perfect seat, mark lines
across face of head about 14” apart with a
soft pencil. Then replace valve and make a
quarter rotation backward and forward. All
pencil lines should be broken. If not, con-
tinue grinding until all lines are broken, in-
dicating that valve is seating all around. After
grinding, wash valves and seat with kerosene
to remove all traces of compound and allow
none of it to get into cylinder.

If any valves are badly warped or burned,
replace with new ones. Badly damaged valve
seats can be reamed with a seating tool more
quickly and to better advantage than by
grinding. The angle of intake valve is 30
degrees, and of the exhaust 45 degrees.

Valve Adjustment:

Sufficient clearance must be given between
end of valve and head of adjusting screw on
valve tappet, so valve will seat properly under
all conditions of temperature and wear. The
clearance should not be less than .006” nor
more than .008” when engine is warm. Set
the adjusting screws one cylinder at a time
with piston on top dead center at end of com-
pression stroke. Too much clearance will
cause excessive wear of cams and tappets. The
clearance is adjusted by removing valve cover
plates and adjusting screw on top of tappet
with suitable wrenches. The lock nut must
be tight. Allow .0015” to .0025” valve stem
clearance in valve guides.
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Valve Timing:

Firing order is 1, 6, 2, 5, 8, 3, 7, 4. Valve
timing is as follows: Intake open 5 degrees be-
fore upper dead center. Intake close 40 de-
grees past lower dead center. Exhaust open 50
degrees before lower dead center. Exhaust
close 10 degrees after upper dead center.
When checking valve timing, the clearance
between valve stem and tappet must be exact-
ly .010”. ‘This clearance should then be reset
to .006” to .008” for quietness with engine
hot. A change in valve timing is possible only
by removing front end chain. In resetting
camshaft, the sprockets on camshaft and on
crankshaft should be lined up so there are 12
chain links on lower side of chain between
punch marks on the two sprockets. With
sprockets in this position, the top dead center
mark for No. 1 and No. 8 cylinders will be in
line with dead center mark on crankcase.

Ignition Timing:

The ignition is semi-automatic advance,
the distributor head rotating in order to ad-
vance the ignition manually.

To secure correct timing set the flywheel
so No. 1 cylinder is 3% teeth, or 13 degrees,
ahead of top dead center on firing stroke when
manual control is fully advanced.

Front End Chain:

The camshaft is driven from crankshaft
by a silent chain, 174" wide, with fixed cen-
ters between sprockets. To remove chain,

take out camshaft sprocket bolt and pull off
sprocket. In replacing chain, first line the
timing marks on crankshaft and camshaft
sprockets, as described underValve Timing,
wrap chain over sprockets, then fasten cam-
shaft sprocket in place with dowel properly
lined up. The free sections of chain are short
enough to eliminate all tendency to whip.

Far Belt:

The fan belt should be examined periodic-
ally. If loose, release adjusting screw lock nut
and spindle- nut, and draw down adjusting
screw to give belt proper tension. Then
tighten spindle nut and lock nut in order
given. i
Compression:

Test for uniform compression in all cyl-
inders by rocking the engine against compres-
sion of each cylinder by means of the hand
crank, or by checking with a suitable com-
pression pressure gauge. All cylinders should
have equal compression. Weakness or loss of
compression may be due to imperfectly seat-
ed valves, caused by insufficient clearance be-
tween valve stems and tappets, or by sticky
valve stems and tappets. Insufficient tappet
clearance causes valves to burn and pound,
damaging the seats and causing leakage, which
makes engine hard to start, and creates pre-
ignition. Poor grade of oil, or too rich a fuel
mixture causes carbon deposits to collect on
valve seats or gumming valve stems, prevent-
ing proper seating.

LUBRICATION

Full force feed system, all contained in
upper half of crankcase. The oil is drawn
from reservoir through strainer and pumped
to main bearings. The main bearings are
supplied by holes drilled through crankcase
connecting oil pump and bearings. Oil is forc-
ed to connecting rod lower bearings through
drilled passages leading through crankshaft
from main bearings. The front end chain is
supplied through a special lead from front
camshaft bearing to which oil pressure is sup-
plied. The surplus oil from front end drains
back into reservoir. Cylinder walls, piston
valve stems are oiled by spray thrown from
connecting rod bearings.

pin bearings, valve operating mechanism, and’

About 8 quarts are required to fill to high
level, but oil should not be carried above the
high mark, nor should it be allowed to drop
below low mark on bayonet gauge. The oil
should be drained from reservoir and replaced
with a fresh supply every 500 miles, unless a
test shows it has lost its viscosity before this
time, in which case it should be changed often-
er.

The oil is drained by removing plug in
bottom of reservoir.

To clean the strainer, drain the oil, remove
oil pan, and detach the screen.

During the operation of car, the oil level
and pressure gauges should be glanced at fre-
quently.
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Oil Pump:

The gear type pump is held in place by a
set screw from outside of case, and is located
in oil reservoir about even in height with
normal oil level. It is operated by a shaft
driven by a spiral gear on camshaft. The
pump can be removed for cleaning or inspec-
tion by taking off oil pan and loosening set
screw in crankcase.

Qil Pressure:

The pressure will vary somewhat, depend-
ing on viscosity of the oil. With engine idling
and oil in good condition the pressure should
be at least § pounds. When engine is cold, the
pressure will be high until oil thins down.
The maximum pressure should be 40 to 60
pounds at car speed of 40 miles per hour.
During extreme cold weather the pressure will
be excessive due to congealing of oil in the
drilled oil passages, preventing free circulation.
Running engine slowly a few minutes will
warm the oil.

Oil Pressure Regulator:

The regulator which controls the pressure
is located on valve side of engine toward rear
end of crankcase. The pressure is controlled

by a spring with tension on a piston valve.
Any excess pressure causes the valve to lower.
The excess oil goes through regulator body in-
to crankcase, and is returned to oil reservoir.
The pressure of spring on valve regulating oil
pressure is controlled by small washers under
the spring.

To adjust the pressure, loosen the nut at
bottom and add washers in hole in nut under
spring to increase the oil pressure and remove
washers to decrease it.

Oil Filter:

The Purolator removes from the oil all
sedimentary deposits which would be injurious
to wearing parts of engine.

The instrument should function properly
for 8000 to 12000 miles. Check the op-
eration by turning test valve on regulator
while engine is running at about 20 miles car
speed. If oil flows from test valve, the Purol-
ator is performing correctly. If oil does not
flow from test valve the cartridge should be
changed. To change cartridges, detach the
two bolts in mounting brackets and loosen the
tightening nut which attaches regulator to top
of Purolator. Remove cartridge and insert a
new one.

LUBRICATION RECOMMENDATIONS

In selecting the correct grade of engine oil,
all factors in connection with design and op-
eration of engine under all conditions have
been given consideration.

Our Engineers recommend a high quality
oil of the body and character of Gargoyle
Mobiloil “BB” for temperatures down to 32
degrees Fahrenheit. For temperatures below
32 degrees Fahrenheit we recommend Gargoyle
Mobiloil Arctic. These recommendations come
within the range of S. A. E. Viscosity Number
40 down to 32 degrees Fahrenheit, S. A. E.
Viscosity Number 20 for 32 degrees Fahren-
heit and lower.

When doing considerable high speed driv-
ing for long distances at temperatuyes between
15 and 32 degrees Fahrenheit, we recommend
an oil such as Mobiloil A, or an equivalent
coming in range of S. A. E. Viscosity Number
30.

In specifying these viscosity numbers, how-
ever, it does not necessarily imply that every
oil bearing these numbers would have our
specific approval.

if correct lubricant is used and careful at-
tention given to draining instructions, the
engine should operate perfectly.

SUGGESTED PERIODIC INSPECTIONS

Tighten all loose nuts.
Examine spark plugs.
Look for water leaks.

Adjust fan belt to proper tension.
Change the oil.

HY O W >

F. Check tappet clearance.

G. Inspect ignition wiring for corroded
terminals, worn insulation, dirty or oil satur-
ated wires.
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TROUBLE CHART

Trouble

Possible Cause

Engine hard to
start.

Defective Distributor:
a. Breaker points worn.
b. Oil or water soaked.
c. Coils broken or soak-

ed.
d.Breaker arm or

brushes sticking.

Spark Plugs fouled or

cracked.

Loose or defective wir-

ing.

Improper timing.

Gasoline flow obstruct-

ed.

Valve seats bad.

Valve tappets improper-

ly adjusted.

Intake manifold leaking.

Water in fuel supply.

Engine missing.

Spark plugs fouled or
cracked.

Spark plug gap wrong.
Should be .026” to
.028".

Defective wiring.

Manifold or head gasket
leaking.

Valves warped or burn-
ed.

Valves or tappets stuck.

Valve tappets improper-
ly adjusted.

Engine Overheat-
ing.

Lack of oil.

Oil badly diluted.
Lack of water.
Valves leaking.
Fan belt slipping.
Improper timing.

Engine lacks
power.

Valves not seating.

Piston rings weak or
stuck.

Improper timing.

Oil badly diluted.

Poor compression.

Trouble

Possible Cause

Engine knocks.

Carbon in cylinders.

Loose main bearing —
(heavy pound).

Loose rod bearing —
(sharp knock).

Worn pistons and cyl-
inders.

Loose push rods.

Engine overheated.

Tight pistons.

Loose flywheel.

Lack of water.

Faulty carburetion.

Valves leaking.

Intake manifold leaking.

Water in fuel.

Sediment in fuel.

Carburetor improperly
adjusted.

Excessive smoke
from Exhaust.

Explosion in
muffler.

Too much oil in crank-
case.

Lubricating oil thin, not
lubricating pistons.

Exhaust valves warped
or holding open.
Timing too late.

Explosion in car-
buretor or intake
manifold.

Intake wvalve sticking,
warped or broken.
Intake tappets sticking

or set too close.
Intake manifold leaking.

Poor Compression.

Valves not seating.

Valves sticking.

Valve tappets sticking
or set too close.

Piston rings weak, brok-
en or stuck.

Loose or cracked spark
plugs.

Cylinder head loose.

Cylinder head gasket
leaking.

Oil too thin, not sealing
pistons.

Scored cylinders.

Worn pistons and cyl-

inders.

— 4
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STEWART-WARNER FUEL PUMP

SERVICE INSTRUCTIONS

Test on Engine:

Should gasoline fail to reach carburetor, do
not remove pump until you have checked as
follows:

1. See if there is gasoline in rear supply
tank.

2. See if gasoline is coming out of breath-
er hole (M). This indicates a leak due to
fractured diaphragm or a leak at piston (T).

3. Examine sediment bowl (G) and
screen (H). The bowl may be full of gas-
oline, yet the pump will fail, or not operate
properly if screen (H) is dirty, or inlet valve
(F) is clogged. Clean sediment bowl and
screen. If any water particles on screen, re-
move by blowing through it. This can hap-
pen only when bowl is filled with water.
When replacing bowl be sure cork gasket is
not broken and that when nut (S) is drawn
up the bowl rests flat on its seat: A leak at
the gasket will cause erratic action of pump
and retard delivery. When using a new gas-
ket, first soak it in lubricating oil.

4. Check for loose connections or broken
lines.

5. Disconnect pump at the line to car-
buretor. '

6. While having someone use the starter,
observe whether gasoline spurts out of pump
outlet. If gas spurts out and carburetor float
bowl is empty it indicates that the line to
carburetor, or carburetor float needle valve,
is clogged.

7. Disconnect gasoline supply line at both
ends and blow through it to see if it is clogged.

Test of Pump Off the Engine:

If previous test fails to show the trouble,
removev the pump for test and examination
at work bench.

1. Attach two pieces of rubber hose to
the inlet and outlet openings of pump, and
while holding as shown in Fig. 2, move pump
lever (B) in and out. Gasoline should spurt
out of the hose attached to outlet opening in
approximately 15 strokes of lever. If no gas
spurts out, proceed as follows:

2. Examine check valves F and K, Fig. 1.
A gummy substance sometimes found in gas-
oline may cause valve or springs to stick, or
grit adhering to them may prevent seating.
Any foreign matter on valve seats will cause
failure. Clean the valve seat and springs, and
replace the disc valves, glossy side down. Be
careful not to scratch or mar valve seats
while cleaning them.

Use new gaskets under valve retaining
nut (U) and air dome (Q) and be sure to
draw them tight.

3. Examine vent hole (M), and clean out
if restricted by dirt.

4. Test the pump with two pieces of hose
and a pail of gasoline as previously described;
also by holding a wet finger alternately on
the inlet and delivery openings while working
the lever.

The Diaphragim:

If pump does not operate properly after
making above tests, take it apart and examine
diaphragm (D), diaphragm spring (0), and
clamping nut. See that the nut is tight. A
weak or broken diaphragm spring, or a crack-
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KEEP FROM TURNING r torn dia-
WITH THIS WRENCH ed.o :
phragm will

cause complete
pump failure.

The dia-
phragm or spr-
ing must be
carefully re-
placed, and
the following
instructions
must be adher-
ed to to insure
operation of
the new dia-
phragm.

Replacing Diaphragm:

1. Remove pump cover. The nut that
clamps diaphragm on pump plunger is now ac-
cessible.

2. Unscrew the nut with two wrenches
as shown in Fig 3.

3. Clamp pump body in a vise, as shown
in Fig. 4. Lay four pieces of diaphragm mater-
ial on top of spring retainer as shown. Insert 2
screws through the holes in diaphragm mater-
ial to line up the holes. Lay the two washers
on top of the diaphragm material as shown.

These parts have two keyways in center

¢ %
N 60639 o

60638 T T e e e
60637 DIAPHRAGM™e
4 REQUIRED)

.\qqu,\\{

62059 ;
60636
"‘-.\ \ 1&@\;@5 2 s
LR\
) *a._(\\
<=

Fig. 4

hole. Turn the parts so keyways are in line
with each other and the key on the connect-
ing plunger stud. Then press down on the
retaining plate and push these parts over the
stud (see Fig. 4). Be sure the key enters key-
way. Then while holding diaphragm in this
position, screw on the retaining nut first by
hand, then tighten with two wrenches, as
shown in Fig. 3.

Replacement of Cover: ,

Cover must be replaced as explained below.

1. Set cover on top of diaphragm and
push it down just far enough to allow entering
the screws for about three threads, as shown in
Fig. 5. Then pull diaphragm down by pushing
the lever in as far as it will go. Hold it there
until all screws are tightened securely.

The pump should now be tested as pre-
viously explained and if it functions properly,
should be replaced on engine.

In remounting pump, be sure to put gas-
ket (W) between pump flange and its seat on
engine pad. Fasten the mounting screws
securely. To prevent leaks, place white lead
on threads of all fittings and securely tighten
all connections.

The pump, when empty, will prime itself
in approximately 20 seconds at cranking speed.

Il

!
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CARBURETOR
(SCHEBLER MODEL TX)
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Before attempting adjustments see that
gasoline tank, supply system and lines are free
from sediment. Dirt will stop the flow of
gasoline or cause carburetor to flood. Water
will rust the parts, cause hard starting and
freeze in the lines in cold weather.

See that the ignition is properly timed and
working. Check breaker point spacing, which
must be .018” to .024”. Check spark plugs
for cleanliness and correct spacing of gaps,
which should be .026” to .028".

Try the engine for compression. If an
idle adjustment cannot be obtained check the
system for a possible flow of gas through suc-
tion line. Examine intake manifold gaskets for
leaks by pouring a little gasoline over each
gasket. Should there be a leak, the engine will
speed up and run smoothly for an instant.
Worn intake valve stems and guides will also
cause trouble at idle speed.

Control Hook-up:

The dash control is hooked up by clamp-
ing the dash control tubing (0) in clamp (F)
with end of tubing extending about 1/16”
through the clamp. The dash control wire
(P) is clamped in the binding post (G) so
the dash control when pushed in is about
1/16” away from the panel. The dash con-
trol (Q) is shown in position against its stop
(R) which is the “Run Position.”

Starting and Warming Up:

The choke control should be pulled all the
way out for starting, and as soon as engine
starts should be pushed in about 14", and
gradually pushed entirely in as engine warms

and runs smoothly. The control should not
be used when engine is hot.

If instructions for operation of manifold
heat control are carefully followed, it will not
be necessary to use carburetor choke more
than a few moments, even when the weather
is extremely cold. See page 3.

Excessive use of choke dilutes the engine oil
and causes rapid wear to pistons, piston pins,
cylinders and bearings.

Low Speed (1dle Adjustment):

The engine must be hot when the idle
adjustment is checked. Close the throttle, and
with spark retarded, adjust idle stop screw
(B) until engine will not idle less than §
miles per hour on level road. Lock clamp
screw (C), (the one with the head), after
adjusting screw (B). After you have the
proper engine idling speed, check the idle ad-
justment. The idle is made leaner by turn-
ing valve screw (A) out (counter-clockwise)
and made richer by turning it in (clockwise).
With idle screw (A) screwed all the way in,
the idle should be rich and engine should roll.
Turn screw (A) out, a little at a time, until
engine no longer rolls, but runs smoothly.
This will give a good idle adjustment. In cold
weather carry the idle mixture just under a
slightly leaner than the rolling point, and in
warm weather just over or slightly richer than
the lean, faltering point.

NOTE: Do not attempt to set the engine
idle speed adjustment at (B) before a veason-
able idle adjustment (A) is made. Also be
sure dash control is in all the way.
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High Speed Adjustment:

The high speed adjustment (K) is located
inside the carburetor. A small body plug (L)
in upper body is removed and then a small
screw driver can be inserted through this hole
into the slot of high speed Adjustment Screw
(K), and in this way the High Speed can be
made rich or lean. Turning screw (K) to the
left, or counter-clockwise, gives a richer mix-
ture, and to the right, or clockwise, gives a
leaner mixture. This adjustment should only
be changed for altitude conditions or when
some peculiar condition arises where engine
might require a leaner or richer mixture for

high speed. A number such as § or 7 or 10
is stamped on end of carburetor flange at (S)
when the carburetor goes over the factory
flow meter, which indicates that the factory
setting for the High Speed Adjustment (K)
15 that number of clicks off the seat at (T).
That setting is for that particular carburetor
and other carburetors of same type may be
different.

Bowl Drain:

Water and sediment can be flushed out of
bowl by removing the bowl drain plug. In
replacing it, see that it is screwed tLght to pre-
vent Ieakage

KING-SEELEY OIL LEVEL TELEGAGE

Equalizer Line

Pressure Line

0il Pan

Fig. I—Oil Level Telegage in Opevation
0il Pan Empty.

This instrument consists of four units—
the Dash Unit, Pan Unit, Pressure Line and
Equalizer Line. In operation the Pan Unit,
Pressure Line and Equalizer Line are filled with
air.

When the oil pan is filled, the oil attempts
to rise to same level in the Pan Unit as it is in
oil pan, but cannot because of the air trapped
between bottom of Pan Unit and the liquid in
Dash Unit. The oil in attempting to enter
the Pan Unit presses on the trapped air, the
pressure being transmitted through Pan Unit
and Pressure Line to Dash Unit, where it
presses the liquid up in the glass tube.

High or low pressures may exist in oil pan
at different times. These different pressures
will be transmitted through the Pressure Line
and would cause high or low readings but for
the Equalizer Line which transmits these
pressures to the side of U-tube opposite where
Pressure Line connects, equalizing them so
they do not register on Dash Unit.

Figure 2 shows that operation of Gauge
depends upon air being securely trapped in

Fig. 2—0il Level Telegage in Operacion
Qil Pan Full.

Pan Unit, Pressure and Equalizer Lines. A
loose connection on Pressure Line would per-
mit the trapped air to escape and oil would
rise to same level in Pan Unit as in oil pan.
There would then be no pressure and the Dash
Unit would register incorrectly. If both
Pressure and Equalizer Lines were loose, the
liquid would fall to bottom mark on dial re-
gardless of amount of oil in pan. The same
condition might exist with only a loose Pres-
sure Line connection. The connection can be
tightened but Dash Unit will not register cor-
rectly until Pan Unit has been cleared of oil
and filled with air. 'This is done by the splash

of oil as described under Pan Unit.

The Pan Unit:

Fig. 3 shows the Air Tube and Air Cham-
ber which must always be filled with air. The
oil tries to enter through hole (C) and thus
presses on the trapped air. The oil in pan be-
low hole (C) does not register, but above this
point the gauge registers quart for quart the
amount of oil in pan. The Drip Cup and Air
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Delivery Tube act only as a2 means of supply-
ing air to Air Chamber. This is to overcome
contraction of air due to a drop in tempera-
ture.

When oil is splashed onto Drip Cup it
drips through the hole in the Cup into Air
Delivery Tube, trapping air bubbles as it drips.
The weight of this oil forces the air down
through Air Delivery Tube into the Air
Chamber where it displaces any oil which
may be there. When the air Chamber is full
of air the excess air bubbles pass off and are
not used.

The Dash Unit:

Fig. 4, is simply a U-tube containing a
special liquid. The front half is a glass tube
at top of which the Equalizer Line is connect-
ed. The back half is a brass tube to which
the Pressure Line connects. The Pressure and
Equalizer Lines are hollow tubes connecting
Pan Unit to Dash Unit. Their purpose is only
to transmit pressures as described above.

Equalizer
Line
Connection

Equalizer

Pressure
Line
=y Connection

Drip Cup

Air Tube — Air Delivery Tube

{___ ....;:é...ii'--__
BORRES o T

Fig. 3—-Pan Unit

Aijr Chamber
Hole “C"

To have Gauge read correctly, three con-
ditions are necessary:

1. The liquid in Dash Unit must be set
at bottom line of dial when both Lines are
disconnected at Dash Unit. (Disconnect
Lines at Pan Unit first, then at Dash Unit).

2. The Pressure and Equalizer Lines must
provide air tight passages between Dash Unit
and Pan Unit, and must be free from obstruc-
tions. The most common obstruction is oil
which can only get into Lines when there is
a leak or when connections are not properly
made. Oil in Lines will prevent proper oper-
ation of Gauge.

3. The Drip Cup must supply air by
splashing of oil.

When these conditions are fulfilled, the
Dash Unit will immediately record the oil
poured into an empty pan, or if there is oil in
the pan before the Lines are connected, the
liquid in Dash Unit will rise as car is driven
until true reading is reached. Stopping, start-
ing, and turning corners will speed this action.

Equalizer
Line

Pressure

Glass
Tube |

Liquid i Brass
Bt Tube

Calibrating

_— Wire

Flexible
Tube

Fig. 4—Dash Unit

SERVICE INSTRUCTIONS

In servicing the Oil Telegage be careful to
follow these instructions exactly.

WARNING: Do not remove Dash Unit
from instrument panel or start putting on new
units until following adjustments have been
made.

1. Disconnect both Pressure and Equal-
izer Lines at Pan Unit. Then at Dash Unit.
Examine cone and cone seats on all connec-
tions for dirt or flaws.

2. Set liquid in Dash Unit even with

bottom line of dial by adding or removing
liquid at brass tube where Pressure Line was
disconnected. Use only Telegage Liquid of
same color as originally in Dash Unit.

3. Clean out both Lines by forcing a cup
full of gasoline through each line.

4. Dry both Lines, exactly as follows:

(a) Use a hand tire pump (nothing else
will do).

(b) Cut metal tip from tire pump hose
and push hose over end of line.
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(¢) Giye at least 25 continuous strokes.

5. 'Test both Lines for air leaks. Hold a
finger over one end and suck with mouth on
the other. If the suction holds the tongue for
one minute the line is O.K.

6. If either Line leaks, change it.

7. Reconnect Lines at both ends, making
tight joints.

TO TEST THE GAUGE

Drive car until liquid registers amount of
oil in pan. Stopping, starting, and turning
corners will speed this action.

If gauge reads correctly while car is being
driven and holds the reading 30 minutes with
engine dead, the repair is completed.

But—if after test has been made the gauge
does not register, or the reading does not hold
with engine dead, then the Pan Unit must be

examined. This is a rare condition, therefore,
inspect carefully the Dash Unit, Lines and all
connections before removing Pan Unit.

CAUTION: Disconnect both Lines at
Pan Unit before draining oil.

1. Drain OiL

2. Remove oil pan.

3. Remove Pan Unit and look for broken
joints or signs of damage.

4, Tf Pan Unit appears O.K., rinse thor-
oughly in gasoline and dry with air. See that
small hole in bottom of Pan Unit is open.

5. Clean oil pan.

6. Replace Pan Unit, making sure that
lip of Drip Cup is tight against side of oil pan.

7. Replace oil pan and reconnect both
Lines.

8. Pour oil back in pan and check gauge
for registration as above.

GASOLINE TELEGAGE

Air Line Connection Gasoline Outlet
(Mot included where
separate gasoline

outlet is provided)

Vent Hole
Air Cup 1
'& . Hole D
Air Delivery Tube
Air Tube Vent Tube
bdiied o
) ey
il
Air Chamber :
Hole C
=
Fig. 1

The Gasoline Gauge on Instrument Panel
indicates amount of gasoline in rear tank, al-
lowing a reserve of about one gallon. It is
operated by the weight of the gasoline press-
ing on a column of air, causing the red liquid
in gauge head to rise or fall.

The Gauge consists of three units, the
Tank Unit (Fig. 1), the Head (Fig. 2), and
the Air Line.

The Tank Unit shows the air tube and air
chamber which must always be filled with air.
The gasoline tries to enter through hole (C)

Glass Tube
Liquid

Brass Tube

72 L
2N

-

#Lock Nut

53 _Calibrating Wires

e

1Plexible Tube

A A AT

Rl e A 4
A A A A

WM.

L

Fig. 2

and thus presses on the trapped air. This is
the only part of Tank Unit that has anything
to do with the Gauge reading. The Vent
Tube, open at top, is a Safety device protect-
ing gauge against high pressure and not affect-
ing its operation.

The Air Cup and Air Delivery Tube sup-
ply fresh air to Air Chamber. This is to over-
come loss of air due to absorption in the
gasoline and contraction due to a sudden drop
in temperature.

The Head is mounted on Instrument
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Panel in combination with the Oil Telegage.
It is simply a U tube containing the red liquid.
The front half of the U tube is a glass tube
open at top. The back half of a brass tube to
which the air line from Tank Unit is connect-
ed at top. Pressure coming through Air Line
presses the liquid downward in the brass tube
and upward in the glass tube.

Three things are necessary to have Gauge
read correctly:

1. The red liquid in head must be set at
bottom line of dial when air line is disconnect-
ed, and must hold this setting. If Head leaks
and will not hold setting, it should be replaced.

2. The Air System must be free from
leaks or obstructions. The most common ob-
struction is gasoline which can only be driven
into the line when there is a leak, or improper
connections. Gasoline in the line will cause
an erratic reading of the gauge.

3. The Tank Unit must supply air by the
splashing of the gasoline.

When you have these conditions and the
gauge is reconnected, the liquid in Head will
rise when car is being driven and will con-
tinue rising until it records true contents of
tank. Stopping, starting, and turning corners
will hasten the action, and gauge will hold its
reading unless disconnected.

Do not remove Gauge Head from Instru-
ment Panel or change any Unit until after
checking as follows:

1. Remove tank filler cap. The vent
holes in cap should be free from dirt, and
open. Do not replace filler cap or drain gas
tank.

2. Try Tank Unit connection to be sure
it 1s tight, using a second wrench to prevent
tube from twisting.

3. Disconnect Air Line at front end only.
Red Liquid must now read even with bottom
line of dial. Add or remove liquid as required
at top of brass tube where air line was discon-
nected. Use a medicine dropper to add liquid;
use a2 match to absorb some. Be careful that
match does not pull out any shims (small
wires). Never loosen lock nuts to move brass
tube up or down. If Dial or Paper Reflector
back of glass tube is stained at bottom, install
a complete new Head.

4. Dry Air Line. Follow exactly or get
no results.

A. Use a good hand tire pump (never
use compressed air).

B. Cut metal tip from tire pump hose.

C. Push hose securely over front end of
Line.

D. Give at least 50 good full strokes con-
tinuously.

5. Reconnect Air Line, making tight
joint.

6. Replace tank filler cap.

The gauge will then read zero until car is
driven a few blocks. Start, stop and turn
corners several times to bring reading up
quickly. The reading should stay set when
car is left standing, indicating that the job is
completed.

However, if the reading comes up, but
does not hold for an hour with car standing,
a defective unit is indicated, and you should
follow instructions below to determine wheth-
er failure is in Air Line or Tank Unit.

1. Disconnect the Air Line front and
rear.

2. Inspect cones and seats for dirt or
flaws.

3. Blow out Air Line (see check 4
above), and test for a leak. Hold finger over
one end and suck on the other end. If the
suction created will hold the tongue for one
minute the Line is O.K.

4. If Air Line shows a leak, or is plugged,
change it.

5. If the Air Line and connections check
O.K., the defect is in the Tank Unit, which
should be changed.

CAUTION: Defective Tank Units are
very rare; therefore, inspect carefully the
Gauge Head, Air Line and connections as the
trouble is more likely to be in one of these
places than in Tank Unit.

Warning:

All Air Lines for the combination Oil and
Gasoline Gauge Heads are run through the
same conduit. The Air Line fittings for pres-
sure side of Oil Gauge are the same as those
for the connecting part of Gasoline Gauge.
Should they become crossed, neither gauge
would read correctly and in all probability the
liquid in Oil Level Gauge would be forced
into the Equalizer Line. To distinguish be-
tween the two lines the gasoline Pressure Line
is painted red, and the Oil Level Pressure Line
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is painted Green at the end where they con-
nect to the brass Adjust Tube.
Be careful to avoid a mix-up in these lines.
The special liquid used in Gasoline Gauge
Head is colored red, and that used in Oil

Gauge Head is green. You should carry
enough of these liquids in stock to supply your
trade. Our Parts Department can supply it
in 14 ounce and 1 ounce bottles.

ELECTRICAL EQUIPMENT

The Electrical System is one wire, mean-
ing that one side of the circuit is completed
through the insulated wires, the other side
through car frame.

Examine wiring system at intervals for
loose or corroded connections and worn in-
sulation.

The electrical units are guaranteed by the
manufacturer, Delco-Remy Corporation of
Anderson, Indiana, and warranty service can

be obtained at any United Motors Service
Station, a directory of which can be obtained
from United Motors Service, Inc., Detroit,
Michigan.
The following equipment is used:
Generator Model 955-H.
Relay Model 265-B.
Starting Motor Model 722-F.
Distributor Model 660-Z.

GENERATOR

COMMUTATOR
A ¥ o A

s
=i

@

DIl RETANIMG,
TELT WASHER

RELAY

FIELD Con

BALL
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BEARIMG -

THRY BOLT

The Generator supplies current for igni-
tion and lights at normal driving speec. The
excess current supplied by generator keeps the
storage battery properly charged.

The Generator delivers its maximum out-
put at a car speed of 18 to 25 miles per hour,
and at higher speeds the charging rate slightly
decreases.

The Generator is third brush control and
the charging rate is governed by position of
third brush. It is mounted on an adjustable
arm between the main brushes.

“When Generator leaves factory the out-

DRWE LMD BRACREY

1
i

put is adjusted to average driving conditions.
The charging rate should not be changed ex-
cept by one who fully understands the work.
To change the output, lcosen the round head
screw outside of commutator end bracket and
move the third brush in direction of armature
rotation to increase, and in opposite direction
to decrease the charging rate.

The third brush control is supplemented
by a Thermostat, operated by heat inside geni-
erator. When inside of generator reaches
about 162° F., the thermal blade of thermostat
bends down, opening the contact points, and
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this inserts in series with the generator field a
resistance ‘unit and as a result the generator
output is decreased.

This permits a higher charging rate on
short drives and for a longer period in winter
time, which helps restore into the battery cur-
rent taken out by starting motor, and helps
protect battery from overcharge on long
drives.

If generator suddenly ceases to charge, the
thermostat resistance may be burned in two.
If so, examine charging circuit for loose or
high resistance connections.

Do not attempt to adjust the thermostat.
It should be replaced if points are burned or
out of adjustment.

Generator rotation is clockwise viewing
drive end. Brush spring tension is 14 to 18
ounces. ‘Maximum cold output (thermostat
closed) ‘19 to 21 ounces, 8.3 to 8.5 volts at

1450 RPM. Maximum hot output (thermos-
tat open) 9 to 12 amperes, 7.3 to 7.6 volts at
1800 to 2000 RPM.

Add 8 to 10 drops of engine oil in the
hinge cap oilers on front and rear of generator
every 1000 miles. Be careful not to over-
lubricate the generator, as excess oil may get
into commutator and interfere with genera-
tion of current. If commutator is oily or
gummy, clean with fine sandpaper (not emery
cloth).

When generator stops charging, first clean
the commutator if dirty. Connect lead be-
tween the two relay terminals and if generator
charges the relay is at fault. Examine the
circuit from generator to battery, and if all
right the trouble is in generator and it should
be taken to an authorized Delco-Remy Service
Station.

CUT-OUT RELAY

The Generator Cut-out Relay is mounted
on outside of generator body and is used as a
protection to prevent generator windings from
overheating at low engine speeds when the
current flow from battery would go through
the windings of generator.

It automatically connects and disconnects
generator and battery. When generator volt-
age exceeds battery terminal voltage, the relay

points close and connect generator with
battery. 'When generator voltage becomes
less than battery voltage, the relay points open,
disconnecting and preventing battery from
continuing to discharge into generator.
Adjustment:

The relay should cut in at 6.75 to 7.5 volts
and cut out at 0 to 2.5 amperes.

STARTING MOTOR

The Starting Motor, in Cranking the en-
gine, draws its current from the battery. As
the current required is many times the range
of dash ammeter, the current does not go
through ammeter and discharge is not register-
ed while starting motor is operating. It re-

|
2

quires no adjustments.

The Bendix drive operates automatically.
Upon closing starting switch the armature
begins to revolve and with it the Bendix screw-
shaft, carrying Bendix gear forward and en-
gaging it with flywheel. When flywheel turns
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faster than armature the Bendix gear is dis-
engaged from flywheel and threads back on
the shaft. If the gear does not travel along the
screwshaft, clean the drive thoroughly but do
not oil the shaft.

If Bendix gear becomes locked with fly-
wheel, place gear shift lever in high with
ignition off, and rock car backward and for-
ward.

Rotation of starting motor, viewing drive
end of motor, is clockwise. Brush spring ten-
sion 24 to 28 ounces.

Add 8 to 10 drops light engine oil in hinged
cap oilers every 1000 miles.

If starting motor is sluggish it may be due

to low battery, poor battery connections,
burned or partly grounded starting switch, or
trouble in starting motor.

Connect a heavy cable between starting
switch terminals and if starting motor per-
forms properly the trouble is in switch.

If starting motor fails to start, close start-
ing switch, touch the motor terminal and
any part of motor frame free from paint and
dirt with screw driver, and if a spark is ob-
tained the circuit to motor is all right but
trouble is in motor and it should be taken to a
Delco-Remy authorized Service Station for
repairs.

IGNITION DISTRIBUTOR

The Distributor interrupts the circuit
through the coil, distributes the high tension
current to spark plugs in proper time and cor-
rect firing order, and advances and retards the
spark.

The spark advance is semi-automatic, part
of the advance being automatic and part man-
ual. The manual advance is 15 engine de-
grees and the automatic advance starts at 500
RPM of engine, and is 24 engine degrees max-
imum at 2600 RPM.

Distributor rotation is counter-clockwise,
viewing the top.

Contact arm spring tension is 17 to 21
ounces. Contact point separation .018” to
.024”. Adjust by loosening the screw back
of points which holds the crescent-shaped con-

tact plate. Then turn the offset screw which
is in the plate and near breaker arm post.

TO SYNCHRONIZE BREAKER ARMS

One set of contact points is stationary and
the other set is movable. Adjust stationary

set first and complete the synchronizing by
adjusting the movable set.
To set contact opening of arm (A), turn

distributor shaft in its direction of rotation
until rubbing block of arm (A) is on lobe of
cam. Loosen screw (B) and turn screw (C)
to get contact opening, which is .018” to
.024”, and preferably .022”. Tighten screw
(B).

Again turn the shaft until rubbing block
of arm (D) is on lobe of cam. Loosen screw
(E), turn screw (F) until points open be-
tween .018” and .024”, (preferably .022"),
and tighten screw (E).

Put synchronizing tool over cam, locking
it with the slide pushed through showing the
arrow that points in direction shaft rotates as
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viewed from top.

As rotation is counter-clockwise, viewed
from top, turn shaft in that direction until
arm (A) breaks contact. Note marking on
N side of synchronizing tool that is in line
with point X, which is edge of slot in distri-
butor base rim. Continue turning shaft until
same marking on M side of tool is ir: line with
point X. Loosen screws (G) and (H) and
turn screw (1) until arm (D) breaks contact.
Check by rotating shaft again. Tighten screws
(G) and (H). Also check contact opening of
breaker arm (D) and if it was set before at
.022” it should still be within the limits. If
outside these limits, reset the point opening
and synchronize arms again. Confine the ad-
justment to arm (D) to complete synchron-
1zing.

The graduations on the tool represent en-
gine degrees and breaker arm must not be
more than two engine degrees out of syn-
chronism.

The eye cannot detect the moment the

points open, and to get an accurate synchron-
izing adjustment connect an ammeter in
ignition circuit at distributor terminal. If on
the car, make sure ignition switch is “on.”
The instant the ammeter needle drops back to
zero, the points open.

If points become dirty or rough dress them
with a fine grade hone. Under normal opera-
tion they will acquire a grey finish.

Condenser:

The condenser prevents arcing and burn-
ing at contact points, and is connected across
them. If the points burn and pit, causing
engine to miss, first tighten condenser con-
nections and clean the points. If the action
continues, replace condenser.

Lubrication:

Give grease cup cap several turns every
1000 miles and refill with a good grade of
medium cup grease.

IGNITION COIL

The battery voltage is too low to jump the
spark plug gap, and the coil acting as a trans-
former, converts the low voltage battery cur-

rent to a high voltage current that will jump
the gap in spark plugs.

TESTING IGNITION

If ammeter shows about 4 amperes dis-
charge when ignition switch is on and contact
points are closed, the ignition circuit is com-
plete. If not, trace the open by touching a
wire from some grounded part of car, such
as the engine, to successive connections in
ignition circuit and a flash means the circuit
is complete to that point.

To test the coil, turn on ignition switch,
and with contact points closed, remove the
high tension lead from distributor cap that
comes from coil and hold the end about 14"
from a place on engine free from paint and
dirt. Take off distributor cap and pull back
contact arm with the thumb. If coil is all
right, the spark will jump the 4" gap.
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ELECTROLOCK

Operation and Service:
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This is 2 coincidental Ignition Switch
Lock, approved by the Underwriters Labor-
aturies.

When keyway is in vertical position the
ignition is shut off and car is locked. To un-
lock, turn key Y4 turn to right, which closes
ignition switch. To lock Electrolock turn
cylinder back so keyway is in vertical position.

When cylinder is in locked position the
Ignition Circuit is broken and grounded. The
wire between Electrolock and distributor is
protected by enclosure in a steel cable which
is atrached to distributor in such a way that
it is difficult to remove.

The ignition switch is grounded both
through the casing and through attachment
at distributor.

Should ignition trouble develop, make fol-
lowing tests to see if it is in Electrolock.
First, disconnect the wire from terminal on
lock case. Then test the switch in following
manner by using a six-volt circuit: and the
conventional insulated handle test points.

The lock has one terminal only on side of
lock case. In making the tests the breaker
points should be open.

First Test:

Place one test point on primary terminal
inside distributor and the other test point on
lock terminal. With switch unlocked the
lamp should burn. With switch locked the
lamp should not burn.

O@ 1 DISTRIBUTOR

BATTERY
Second Test:

Place one test point on primary terminal
inside distributor as in first test, and the other
point on lock casing. With switch locked the
lamp should burn. With switch unlocked
the lamp should not burn. If the lamp burns,
either there is a ground in Electrolock or the
distributor condenser is shorted or groundead.
Disconnect condenser from distributor to de-
termine whether trouble is in Electrolock or
condenser.

If tests show up satisfactorily and ignition
trouble still exists, the trouble must be located
elsewhere in ignition circuit.

Should tests indicate trouble in Electro-
lock, it will be necessary to replace the com-
plete Electrolock, less lock cylinder and keys.

To remove FElectrolock, first remove
screws that fasten mounting flange to instru-
ment board, disconnect condenser from con-
denser terminal assemnbly, then back off nut
on inside of distributor that fastens terminal
post to distributor, The Electrolock can then
be removed from distributor.

Remove lock cylinder from Electrolock
by turning it to the unlocked position and
inserting a 1/16” wire in hole in side of lock
case, and -press down on wire.

To make distributor repairs which can-
not be done on the car, the Electrolock can
be removed from instrument board and the
distributor taken to the bench with Electro-
Jock attached.

o

-

p
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Should lock cylinder not work freely on
account of dirt or foreign matter getting into
lock case, the cylinder should be removed and
cleaned so it will work freely.

Never put grease or oil in lock cylinder.

If tumblers seem to stick, use graphite.

All wire terminals should be insulated down
to screw head to eliminate possibility of short-
ing by touching one another or nearby metal
parts.
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LUBRICATION

This model is equipped with the Bijur
System of Automatic Chassis Lubrication,
which feeds oil to nine important chassis
points, as explained on pages 25 to 27.

Note below data on additional lubrication
points not serviced by the automatic system,
which are also treated under their respective
headings.

It is of utmost importance to use correct
quality lubricants at proper intervals. Dealers
should urge owners to come to their Service
Stations for this important service.

Engine:

The crankcase should be drained and re-
filled every 500 miles or oftener if necessary.
Capacity about 8 quarts. See page 9.

Water Pump:

The grease cup on waterpump must be
kept filled with Kasson’s Waterproof Grease
orly, and the cup should be given a full turn
frequently. Our Parts Department can sup-
ply it and we suggest that you carry it in
stock for your trade. One half ounce is
enough for one filling.

Fan:

Use engine oil in fan hub as indicated on
page 4.

Generator:

Every 1000 miles add 8 to 10 drops of good
grade light engine oil in hinge cap oilers
mounted on front and rear.

Starting Motor:

Every 1000 miles add 8 to 10 drops of good
grade light engine oil in hinge cap oilers.
Distributor:

Keep grease cup filled with good clean
medium cup grease and give the cap several
turns every 1000 miles.

Universal Joint:
Pack both joints with high grade, fibrous

non-fluid grease whenever needed. We recom-
mend that lubricant in joints be checked every
5000 miles. See page 34.

Steering Gear:
Keep the housing filled with one of the
approved lubricants listed on page 38.

Drag Link and Front Axle Tie Rod:

Fill the Alemite fittings with good clean
cup grease every 500 miles, or oftener if neces-
sary.

W heel Bearings:
Clean and pack with good clean cup grease
at least twice a year.

Transmission and Free Wheel Unit:

Any good grade of transmission fluid oil
is recommended for use in these units. How-
ever, a lubricant having a viscosity of 90 to
110 at 210 degrees Fahrenheit for winter use,
and one with a viscosity of 160 to 180 at 210
degrees Fahrenheit for summer use, will give
satisfactory service.

Differential:

Any good differential fluid oil is recom-
mended for use in this unit. However, a high
grade lead soap base lubricant which prolongs
the life of gear teeth may be used if desired.

The oil must always be kept up to the level
of the oil filler ports in Transmission, Free
Wheeling Unic and Differential Housings.
The oil level in these housings should be check-
ed every three months, and oil added if
necessary. Any Auburn Distributor or Deal-
er can supply you with the proper lubricant
for these units.

In addition to above, oil all Brake Rod
Connections, Yokes and Levers with hand oil
can once every 1000 miles.

Occasionally use penetrating oil on Deor
Locks, Hinges, Strikers and Dove Tails.
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AUTOMATIC CHASSIS LUBRICATING SYSTEM

The Bijur System of Automatic Chassis
Lubrication operates constantly while car is
running, and supplies proper amount of oil to
each bearing under all driving conditions.
With continuous feed, the total requirement
of all chassis bearings is only a few drops per
mile, and the pump is made small enough to
deliver this amount.

The quantity of oil fed into chassis lines is
determined by the pump output, and this is
controlled automatically by the vacuum in
intake manifold of engine. The requirements
of each bearing are predetermined and proper
flow rates apportioned to each point by cor-
rectly designed drip plugs. Thus the division
of oil is accomplished without the use of mov-
ing parts.

The distance of drip plugs from central
pump has no effect upon bearing lubrication,
nor does the tightness of the bearing produce
any variation. The relative quantities received

VACUUM REGULATOR

TO INTAKE MANIFOLD

DIAPHRAGM

OUTLET TO CHASSIS LINE

DIAPHRAGM SHAFT

DIAPHRAGM SPRING

GLASS OQlL RESERVOIR

PUMP OUTLET VALVE

by the bearings remain unchanged, regardless
of temperature, as the drip plug alone deter-
mines the flow rate. All parts are protected
by adequate filters, so dirt cannot enter lines
or bearings and prevent correct operation.

The Lubricator is a self-contained, non-ad-
justable unit, mounted on right side of engine,
and consists of a glass oil reservoir in which
the automatic pump mechanism is mounted.
A diaphram unit is fastened on top of cover

plate directly over pump and this is connected
directly to the pump piston by a rod provided
with a universal joint. The diaphram is con-
tained in a sealed cover, the upper chamber of
which is connected to engine intake manifold
by suitable tubing.

When: car is running steadily on a smooth
road, there is a nearly steady vacuum in in-
take manifold. This vacuum is transmitted
through the connecting pipe to vacuum cham-
ber. The vacuum pulling the diaphram up is
resisted by a spring pulling it down, causing
it to assume an intermediate position, depend-
ing on the relative strength of the spring and
vacuum pull. When engine is accelerated, the
vacuum immediately decreases in proportion
with throttle opening, but it gradually in-
creases as engine picks up speed.

This decrease in vacuum lets diaphram
down under the spring pressure and the pump
will discharge. The in-

crease in vacuum gradual-

DIAPHRAGM HOUSING UNIT |y ]ifts the diaphram, also

the piston, drawing in a
new charge of oil ready for
the next discharge. If car
is running along at good
speed, and accelerator is let
up, the vacuum is increased
and piston is drawn still
higher on intake stroke
ready for discharge when
the vacuum becomes lower
due to lower car speed, or
the next throttle opening.

While the pumping
consists of a great number
of short strokes combined
with a few more complete
ones, these continual mo-
tions average to a constant number per minute,
considering all variations of driving conditions.
As a result the pump size is designed to pro-
vide correct quantity of oil under all condi-
tions

FILLER CAP

COVER PLATE ASSEMBLY

PUMP PISTON
PUMP BODY

PUMP INLET VALVE

FELT FILTER ASSEMBLY

To avoid the irregular pumping effect of
violent changes of vacuum in intake manifold,
a regulator is used at the vacuum line connec-
tion in top of tank. This vacuum regulator is
much like a drip plug without a valve, having
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a restriction pin protected at each end by a
filter, since air flows through it in each direc-
tion alternately. Regulators of different rates
than standard may be substituted to obtain
either more or less oil for special conditions.
However, except in unusual cases, the regula-
tor provided will be satisfactory.

The regulator requires that any change
in vacuum remain in effect several seconds be-
fore the entire pump stroke is completed, and
that effect is usually obtained with engine pull-
ing car on the road as it requires time either
to pick up speed or to slow car down. How-
ever, with car standing still, changes in mani-
fold vacuum due to operation of throttle or
engine “rolling” do not have enough time to
work through the regulator and cause more
than very small pump strokes. Therefore,
it is unsatisfactory fo try to work the pump
fast merely by racing the engine in the shop.

This system differs from the foot operated
system, both in construction and performance,
and a different method of testing and servicing
must be used. In the foot-operated system,
one operation of pump discharges into the
lines enough oil to lubricate chassis for 100
miles of car travel. The automatic pump feeds
oil continuously to following points while car
is running:

Front Axle King Pins ... 2 Points
Front Spring Front Eye 2 Points
Rear Spring Front End .2 Points
Rear Spring Shackles .2 Points

Clutch Throwout Bearing ...1 Point
Inspecting and Testing:

Because of the very slow speed by the
automatic pump, this system cannot be so
easily checked for proper operation. With the
foot-operated system a few quick strokes of
pump would force plenty of il to drip plugs
while the automatic system will require 15
minutes or more of driving in order to form a
single drop of oil at a given drip plug. There-

fore, closer attention must be given to inspec- |:

tion.

To test the entire system, use one of fol- 1%

lowing described methods, after which ex-
amine each oiling point to be sure oil is de-

livered to it. To test the lubricator, first fol- [
low Method B, disconnecting outlet pipe to £

see if pump is delivering oil.

METHOD “A”—Drive car on the road
at 20 M.P.H. and then accelerate fully while

three (3) seconds are counted off, then allow
car to coast for three (3) seconds, then accel-
erate again, and so on for several miles, or un-
til oil is seen at the shackles.

METHOD “B”—To quickly check the
operation of system in the shop, remove the
vacuum regulator and substitute for it an
open testing fitting, which we can supply.
Leave the line disconnected, and with engine
idling, merely touch the line to the testing fit-
ting to make a quick suction, take it away,
touch it again, and so on. The pump can be
heard to thump strongly when doing this, al-
though it will not do so in normal operation.

When through testing, be sure to replace
original regulator or pump will not operate,
and no oil will reach the bearings.

In replacing regulator, make the joint air
tight by coating pipe thread on plain end with
a sealing material. Be careful not to get paint
on ends of regulator or the system will be
clogged. Use asphaltum paint or white Jead
paint. Never use any form of lacquer for this
purpose.

If a particular bearing runs dry, due per-
haps to the drip plug, always be sure the line
is full of oil. A partly empty line fills slowly
with normal operation, and it may be neces-
sary to resort to fast pumping to get the air
out of line before oil can show at a bearing.

METHOD “C”—A method for filling the

lines is to disconnect the automatic lubricator

BIJUR DRIP PLUGS

HEAD

OIL LINE
STRAINER —
RESTRICTION PiN
CHECK VALVE—
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and connect a foot-operated lubricator to the
lines. A few strokes of this pump should fill
the lines, after which the automatic lubricator
should be reconnected. On cars where con-
siderable lengths of piping have been replaced,
or the system disturbed in servicing other
parts, this method of filling the lines is espec-
ially efficient.

The drip plugs used with the continuous
system differ from those used with the “Shot”
system, and are not interchangeable. In re-
placing drip plugs, use only the type which
must be used on the continuous automatic
system, and be sure the new ones bear identical
markings.

Priming a New Lubricator Tank:

Whenever a new lubricator is mounted on
a chassis, it must be primed before connecting
to chassis lines. Bolt the lubricator in place
on engine, but do not connect vacuum line
or chassis line. Fill reservoir with oil. Attach
a piece of rubbing tubing to end of vacuum
line, and with engine idling, hold the open
end of this tube to the lubricator outlet (the
one to which the chassis lines connect). Per-
mit suction to exist for a half minute or so,
or until oil shows at lubricator outlet. Now
connect vacuum line in place.

Having primed the pump, make certain
that chassis lines are full, and free from air.
Method “C” is best for this purpose.

Service Assemblies and Parts:

The servicing of this system has been kept
quite simple by the arrangement of sub-assem-
blies.

These units and their relationship to each
other are shown in the illustrations.

Important: As chassis bearings are ex-
posed to water, snow, mud, etc., the lubricat-
ing oil must have the necessary penetrating
and water-excluding properties, and be thick
enough to remain in the bearings for consider-
able periods. It must be anti-corrosive, free
from gumming, have high lubricating value,
etc., and must remain fluid in cold weather.
Engine oils are far too thin and will not give
satisfactory service.

We carry in stock a special oil, particularly
adapted for this system and bearing our label
— AUBURN CHASSIS LUBRICANT —
which we can supply in 1-quart and 1-gallon
cans. You should carry it in stock so you can
promptly supply your car owners.

NOTE: The automatic tank has a capac-
ity of one pint of oil.
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MODEL 8-98 CLUTCH

A B C D E

N L

A. Capscrew Holes (12).
B. Release Lever Nuts (6).
Not Adjustable.
C. Release Lever Return Springs (6).
D. Release Lever Clearance for Future Wear.
E. Release Levers (6).
F. Pressure Spring Heat Insulator Mat (1).
G. Pressure Springs (12).
H. Pressure Plate (1).
I. Friction Facings (2).

This is a single plate clutch, composed of
two major units—the cover plate and driven
member assemblies.

The cover plate assembly consists of a cast
iron driving plate and the stamped steel cover
in which are mounted 12 pressure springs and
6 release levers. The springs exert a combin-
ed pressure of approximately 40 percent over
actual requirements. They are in direct ac-
tion against the pressure plate and automatic-
ally compensate for all wear of friction fac-
ings. The six release levers are properly set
in a parallel plane and permanently locked
so they should require no future attention.

J |

J. Mechanical Damper Cushioning Springs
(12).

K. Splined Hub.

L. Mechanical Damper Friction Bolts, Nuts
and Springs (3).

M. Mechanical Damper Friction Mat (1).

N. Natural Cone of Driven Disc when
Released.

Frictional heat has been well taken care of
as an asbestos heat insulator is provided, en-
abling each pressure spring to retain its full
strength indefinitely.

The driven member is single plate type
and has incorporated in it a mechanical vibra-
tion dampener. This unit, aside from being
an important operating part, eliminates h1gh
Speed tfansmlsslon gear nOlS(‘f Caused by enc"}"lc
vibrational periods.

Service Information:

As this clutch is self-compensating for
facing wear, do not attempt to adjust release




MANUAL FOR AUBURN SERVICE MECHANICS 29

levers. The lever nuts (B) are set and per-
manently locked after the levers are brought
into a parallel plane when assembled, and
should not be disturbed. As facings wear, the
release levers travel outwardly until they con-
tact with cover plate rim (D). At that
time full wear of facings will have taken
place and they should be replaced.

When reassembling clutch to flywheel use
a dummy splined shaft to correctly align the
splined hub with flywheel pilot bearing. Do
this before the 12 cover plate cap screws are
tightened. Be sure the clutch cover plate rim
or flange fits freely and evenly into turned
shoulder of flywheel. Unless this assembly
is made correctly the release levers will not be
parallel.

When new clutch cover plate screws are
used they must be 5/16” - 18 SAE Standard,
not more than 3/4” long and the threaded
section extending within 3/16" of the should-
er.

Grease on friction facings will cause clutch
to chatter and grab when engaged, or slip at
higher speeds. Grease or oil permeates the fac-
ing material and, unless there is very little of
it, cannot be satisfactorily removed.

If the facings are not oil soaked try clean-
ing with a cloth saturated with Naphtha.
Afterwards they should be lightly scrubbed
with a fine grade of sandpaper.

When excessive lubricant is found on fric-
tion facings they should be replaced by new
ones of same type.

In installing new facings be sure to use
only the moulded type which can be procured
from our Parts Department. This type of

moulded asbestos-friction facing is used be-
cause of its long wearing quality, and sub-
stitutes should not be used. Woven facings
are unsuited for this type of clutch and will
not give satisfactory service. Use three hand
clamps to bring facings and disc tightly to-
gether for the riveting operation. Use tub-
ular drilled rivets for best results. After rivet-
ing is completed the facings must fit snugly
against driven disc.

High temperatures due to abusive service
may cause small heat checks in face of pres-
sure plate. While this will not interfere with
proper operation of clutch, plates in this con-
dition should be polished and cleaned with
sandpaper or emery cloth.

There must, at all times, be at least one
inch free movement between clutch pedal and
floor board. As normal wear occurs this
amount decreases, and if adjustment is neglect-
ed the clutch will be ruined by slippage.

The clutch pedal and all its release linkage
must be kept well lubricated to insure free
operation.

Clutch Service Policy:

To save the dealer the expense of procur-
ing special assembly fixtures and tools for re-
placement of worn clutch parts, the following
service policy has been adopted:

For a reasonable flat charge, the cover plate
assembly and driven member assembly may be
returned to Auburn Automobile Company
for reconditioning. All worn parts will be
replaced so these units will appear and operate
the same as when new.
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TRANSMISSION
Silent-Mesh Synchronized Gear Type:

When Transmission is removed or dis-
assembled, all bearings and closely fitted parts
must be carefully handled to prevent burring
or injuring them. All facings must be clean-
ed, and bolts must be carefully and securely
tlghtened as the least misalignment will cause
noisy gears and interfere with operation. When
assembling ball bearings to drive gear or main
shaft where a press or tap fit is desired, always
use a pipe or any hollow tool that bears on
the full surface of inner race.

To Dis-assemble Transmission:

The sectional drawing of Transmission
with Free Wheel Unit attached has most of
the important parts indicated by correct part
numbers, which are referred to in following
instructions:

1. Remove Transmission from car. In
removing transmission case (B2-59) it is not
necessary to remove clutch housing. Unbolt
the universal flange at rear of transmission
case, remove the four bolts holding to clutch
housing, and move transmission case to rear.
The splined shaft of main drive gear (B1-171)
will slide out of clutch assembly, leaving
clutch an entirely separate unit.

Until transmission is replaced be careful
not to disturb the clutch, (if it is not to be
removed), as depressing clutch pedal will mis-
align the clutch throwout bearing and clutch
plates, making it difficult to work the splin-
ed shaft to place in reassembling transmission
to clutch housing. If clutch alignment be-
comes disturbed, use our special clutch align-
ment arbor No. AU-7B (cost $3.50) to re-
align clutch so main drive shaft will easily
slip into place. The shaft must not be forced
into clutch.

On models which are equipped with the
Free Wheeling Unit, should it be necessary to
disassemble transmission, the Free Wheel Unit,
which is bolted to transmission case, will have
to be removed.

2. Remove control lever base (B5-134).

3. Remove countershaft locking plate
and rear bearing retainer (B4-71).

4. Pull main drive shaft (B3-68) out as
far as possible and tilt it up so plunger pin

(PE-403) can be pressed down with a screw
driver to permit removal of the serrated
second gear thrust washer (B1-162) which
fits over main drive shaft. The helical cut
second speed gear (B1-200) and synchronizer
gear (B1-165) can now be removed.

5. Remove main drive shaft (B3-68).

6. Remove main drive gear bearing cap
(B4-70).

7. Drive out countershaft (B3-67) from
the front end, allowing countershaft gear
(B1-155) to drop.

8. Remove main drive gear (B1-171)
and bearing assembly (5S-53).

9. Lift countershaft gear (B1-155) out
in horizontal position. Great care should be
used in doing this so as not to damage thrust
washers (B1-157, B1-158 and B1-159), and
when reassembling great care must be used to
make sure the washers are assembled in their
original positions.

10. Remove cotter pins from idler gear
shaft (B3-66) and drive shaft forward in
case to remove idler gear (B1-154).

To Assemble Transmission:

1. Make sure that main drive shaft bear-
ing retainer rmg (B4 63) and main drive gear
beanng retainer ring (B4-62) are in place in
transmission case.

2. Place transmission case on bench, front
end down. Start idler gear shaft (B3-66),
then place idler gear (B1-154) in transmission
case, making sure that holes in case and idler
gear are in alignment before driving idler gear
shaft home. See that the milled flats are in
proper relation whether for standard or free
wheeling equipment. Place cotter key in idler
gear shaft.

3. Place countershaft gear rotating thrust
washer (B1-158) in position on small end of
countershaft gear (B1-155). Slide counter-
shaft gear into position in transmission case,
then insert the two bronze stationary thrust
washers (B1-157 and B1-159). Be sure idler
gear shaft lock plate (B3-69) is in place.

4, Assemble main drive gear (B1-171),
using 2 driver against inner race on main drive
gear bearing (5S-53) then lift up counter-
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shaft gear (B1-155) and drive countershaft
(B3-67) home.

5. Assemble main drive gear bearing cap
(B4-70) making sure that necessary main
drive gear bearing slums (B4-68) are used to
eliminate any end play in main drive gear
bearing, as a pinch fit is necessary due to end
thrust in the helical gears.

6. Assemble main drive shaft assembly
(B3-68) using a driver against inner race of
main drive shaft bearing (5S-52).

7. Assemble main drive shaft bearing re-
tainer (B4-73) or (B4-71) using main drive
shaft bearing shims (B4-67) necessary, or in

other words, the same procedure as in fitting
main drive gear bearing retainer (B4-70).

8. Assemble control lever base assembly
(BS-134).

Lubrication:

The oil filler port is on left side of trans-
mission case below center at rear. Keep the
oil up to filler port level, but not above it.
Use any good grade of transmission fluid oil,
and check the level at least every three months.

The transmission capacity is 3 pints for a
complete refilling.

See page 24 for viscosity numbers.

FREE WHEELING UNIT

The Free Wheeling device is mounted on
rear of transmission and engages with it. It
has three outstanding features:

Simplicity of construction and operation.

Positive action under varying tempera-
tures.

A small number of parts.

It is operated by a single spring which per-
forms the same in any temperature. The
small lever in front of driver’s seat engages
or disengages the action with finger-tip touch
at the will of the driver. When the lever is
moved to forward position the action is lock-
ed “out” and will remain out until “Free
Wheeling” is desired, when the lever should
be drawn to rear position. This will permit
“Free Wheeling” in all three speeds forward,
and transmission gears can be shifted from
first to second, and second to third, without
disengaging the clutch.

In order that the owner may enjoy the
full benefit of Free Wheeling it is important
that you caution him to observe the following
instructions for shifting from Positive Drive
to Free Wheeling, and vice versa, as improper
shifting may result in serious damage to parts
and burring of gears with consequent hard
shifting and engagement. When the driver
once understands how to make a smooth,
noiseless engagement, he will soon learn to
properly handle the car.

To shift from Positive Drive locked posi-
tion to Free Wheel Position, let up momentar-
ily on accelerator pedal, thus relieving the load
on the driving side of the gear, then draw free
wheel unit lever back and the sleeve will easily

slip into the Free Wheeling position.

To shift from Free Wheeling to Positive
Drive, it is important that the speeds of driv-
ing and driven members be approximately the
same. Step on the accelerator until the engine
is brought up to a speed at which it will drive
the car, and the shift can then be made easily
and quietly. It is impossible to shift the
sleeve without clashing gears when engine is
idling with the car traveling at a higher speed.
This condition is exactly the same as attempt-
ing to shift gears in a conventional transmis-
sion without throwing out the clutch.

To Disassemble Free W beel Unit:

1. Disconnect brackets only at each end
of brake cross shaft. Slip brackets off ends of
cross shaft without disconnecting any clevis
pins or rods, and drop cross shaft to lower edge
of holes in frame side rails.

2. Disconnect both ends of propellor
shaft assembly and remove propellor shaft.

3. Drain lubricant out of Free Wheel
housing by means of drain plug in bottom.

4, The Free Wheel Unit case cover
(B1-177) should next be removed, carrying
with it control lever and fork assembly
(B1-191).

5. Remove six cap screws attaching Free
Wheel Unit case to transmission.

6. Disconnect speedometer cable at Free
Wheel housing.

7. Place transmission in any gear position,
thus locking transmission main drive shaft

(B3-68).
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8. The Free Wheel Case (B1-176) can
now be pulled back approximately eight inches
or far enough to remove the driving flange
(B1-187). This flange must be removed to
allow Free Wheel Case to pass between trans-
mission and frame.

9 The foregoing operations will separate
the Free Wheel unit spline shaft assembly
(B1-179) and Free Wheel unit driving flange
(B1-187) from each other, the Free Wheel
unit spring (B1-140) remaining in one or
the other of these parts. If the spring remains
in the pocket of driving flange it can be re-
moved by rotating it in the direction in which
it will freely rotate.

10. Remove Free Wheel unit sliding gear
(B1-188) from driving flange (B1-187) by
merely pulling it rearward. This will release
the sliding gear lock spring (B1-190) and
sliding gear lock ball (B1-189) which hold
sliding gear in position.

After performing these operations, the
Free Wheel Unit is entirely disassembled for
cleaning or inspection.

To Assemble Free W/ae_ei Unit:

Before assembling the free wheel unit all
parts should be carefully cleaned. Dirt or
foreign matter in the free wheel unit could
prevent satisfactory operation and cause bear-
ings to become noisy.

1. Insert free wheel unit push out plung-
er (B1-142) in position shown in drawing.

2. Insert free wheel unit spring (B1-140)
in the spline shaft assembly (B1-179) making
sure the pilot (outward turned toe) on the
spring is inserted in the hole at base of pocket
inside of spline shaft assembly. This is very
important.

3. Fit free wheel unit flange pilot bearing
(B1-183) to its position in driving flange
(B1-187). Slip washer (B1-203) into driv-
ing flange behind flange pilot bearing.

4. With free wheel unit case (B1-176),
transmission main drive shaft (B3-68) and
universal joint flange (B6-135) assembled as
one unit, the protruding end of free wheel
unit spring (B1-140) should be inserted into
free wheel unit driving flange (B1-187) by
again rotating the unit in same direction as
when disassembling.

Rotating the free wheel unit spring in one

direction has a tendency to wind it or make
it smaller in diameter, and in the opposite di-
rection to unwind it or make it larger in
diameter.

5. When foregoing operations are com-
pleted and all parts in proper position, there
should be a separation between free wheel
unit driving flange and spline shaft assembly
of between .005” and .010”. These two parts
should not be abutted against each other.

6. The necessary clearance is obtained
by placing shims of required thickness between
back of driving flange (B1-187) and trans-
mission main drive shaft bearing (55-52).
A paper gasket (B1-141) which fits between
transmission case and free wheel unit case must
be in place when checking the clearance. To
check the clearance, assemble free wheel unit
to transmission, using two cap screws only,
and with a spacing shim .025” to .030” as-
sembled in the unit take measurements be-
tween the driving flange and free wheel unit
spline shaft assembly (B1-179), using feeler
gauges. When the clearance is determined, a
spacing shim should be installed which will
give the specified .005” to .010” clearance.
T bis is very important.

The free wheel unit driving flange is re-
moved to fit shims by removing nut (INZ-
1201) on end of transmission main drive shaft.
There should be no necessity for adding or
removing spacing shims on assembling unless
some part has been replaced.

Spacing shims of following sizes can be
obtained from our Parts Department:

B1-143 .060”  B1-146 .010”
B1-144 .030” Bi-147 .00s5”
Bi-145 .015” B1-148 .003”

7. When proper clearance has been ob-
tained between driving flange and spline shaft
assembly, the free wheel unit should again be
disassembled and free wheel unit sliding gear
(B1-188) fitted in position.

8. Fit small ball (B1-189) and spring
(B1-190) in free wheel unit sliding gear, lock=
ing spring in place with cotter pin. Be care-
ful in fitting this cotter pin to make sure that
the locking end does not scrape against shifter

fork.

NOTE: Unless new parts have been in-
stalled in a unit which would alter the clear-
ance between driving flange (BI1-187) and



34 MANUAL FOR AUBURN SERVICE MECHANICS

spline shaft assembly (B1-179), free wheel
sliding gear (B1-188) should be installed be-
fore operation No. 4.

9. Replace 2all cap screws anchoring free
wheel unit case to transmission case, but do

mot draw them tight.

10. Free wheel unit case cover (B1-177)
can then be installed and bolted in place, mak-
ing sure that control lever and fork assembly
(B1-191) fits into groove of sliding gear col-
lar (B1-188).

IMPORTANT NOTE: To determine
definitely whether the free wheel unit bas been
properly reassembled, proceed as follows:

Shift transmission into low or second gear.
Shift the lever (B1-191) rearward which
places the free wheel unit into “Free Wheel-
ing” position. Grasp universal joint flange
(B6-135) and endeavor to rotate it in both
directions. If the unit is properly assembled

the universal joint flange will be positively
locked against rotation in one direction but
will rotate quite freely in opposite direction.
11. Replace brake cross shaft brackets.
12. Replace propellor shaft assembly.
13. Replace speedometer drive cable.
14. Raise rear wheels off floor. Start
engine. Place car in gear, allowing it to run
a few moments at slow speed. This operation
will assist in securing correct alignment. Stop
engine, and tighten all cap screws which fasten
free wheel unit to transmission.

Labrication:

An oil filler plug (PF-8) is provided in
left side of free wheel unit case. Use same
lubricants recommended for use in transmis-
sion. Keep the lubricant level up to the filler
port, no higher. The level should be checked
every three months and oil added if needed.

The Free Wheel Unit has a capacity of one
pint of oil.

UNIVERSAL JOINT

The ball-bearing universal joints require
very Little attention, aside from lubrication
which is vitally important.

The correct lubricant is a fibrous non-
fluid grease, especially developed for this pur-
pose. A list of recommended lubricants is
shown below.

Do not over-grease as this will cause fail-
ure of dust covers. If cover s filled, or over-
loaded, the grease will be thrown to one side,
breaking down the cover and throwing drive-

shaft out of balance.

One to one and one-half ounce of grease
is correct quantity for a joint when first as-
sembled on car, and should enable it to run
many thousand miles.

If dust cover is destroyed through over-
greasing, the joint must be disassembled and
thoroughly cleaned before replacing cover.

The bolts attaching housing to flange must
be kept tight to keep grease from being thrown
out.
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Inspect the joints at least twice a year and
in regreasing do not use more than one half to

one ounce per joint if dust cover is in good
condition.

APPROVED LUBRICANTS

American Qil Corp., Jackson, Mich. Their No. 854
Acheson Graphite Co., Niagara Falls, N. Y. Their No. 344
Whitmore Mfg. Company, Cleveland, Ohio  Their No. §

L. Sonneborn Sons, Inc., New York Cicy. Universal Joint Grease
Texas Company, New York City. Universal Joint Grease

Sinclair Refining Co., Chicago, IIl. Their No, 3
Standard Qil Co. Their No. §-5193
Fiske Bros. Refining Co., New York City Their No. 113

Frank Harris Floyd, Detroitr, Mich.
Vacuum Qil Co., Rochester, N. Y.
Indian Refining Co., Lawrenceville, 11l

Shell Petroleum Corp., St. Louis, Ma.
Tidewater Qil Co., New York City.

Their MS 233

Their Voco

Havoline Universal
Joint Grease

Shell Auto Gun Grease

Veedol Heavy Duty
Gear Lubricant

ROSS CAM AND LEVER STEERING GEAR

PLUG

ADJUSTING
SCREW

ADJUSTING PLUG
LOCK. SCREW

LOCK. NUT

PIPE PLUG

NUT &
LOCK WASHER.

Adjustments:

To make adjustments properly, the con-
struction of steering gear must be understood.
The steering mechanism consists of two parts
—the cam and the lever shaft.

Since most driving is done while traveling
approximately straight ahead, the most wear
occurs within about 4 wheel turn either side
of center position. For that reason the cam
groove is narrower within that range than
elsewhere, so the gear can be adjusted without
binding in the extremes. Note that the gear
must be adjusted at the place where width of
groove is narrowest; also that the position of

this adjustment point is not important, provid-

ing it falls within the straight ahead driving

range of V5 wheel turn.

Make adjustments exactly as noted below
and in order given. Each adjustment is made
independently of the others.

1. Disconnect drag link at rear ball socket and
drop it from steering gear ball arm.

2. Loosen housing side plate adjusting screw
lock nut (9) and turn adjusting screw
(10).

3. If outer tube is pressed into’the adjusting
nut, loosen the dash bracket. If outer tube
is held in adjusting nut by means of a
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clamp bdlt, loosen this bolt.

4. Loosen lock nut (4) and back off lock
screw (§5). Turn adjusting plug (6) un-
til the combined radial and load thrust ball
bearings drag. Then back off the nut just
enough to eliminate the drag so steering
wheel can be turned freely, yet so there is
noup and down play in thrust bearings.
Tighten lock screw (5) and lock nut (4).

5. Tighten side plate adjusting screw (10)
and turn wheel slowly until the point is
reached where there is a minimum of .003”
in and out movement of lever shaft on
which steering ball arm is mounted. Tes?
the gear in dll positions to make sure there
is no binding action. Tighten the lock nut
to lock adjusting screw. Test the gear to
make sure the adjustment was not chang-
ed in tightening lock nut (9).

There must be clearance between tapered
pin and cam groove for the necessary oil

film.

6. Make sure steering gear ball arm (2) is
tight on the splined shaft, and that lock
washer and nut (7) are tight.

7. 'Turn steering wheel as far to right as pos-
sible, then in opposite direction as far as
possible, counting the number of turns.
Turn wheel back just one half of this total
movement, which will place cam lever in
midposition. Place front wheels in posi-
tion for straight ahead driving. It should
then be possible to connect drag link to ball
on steering gear arm without moving gear
to any extent. In most cases the steering
arm will hang vertically.

If this cannot be done, remove the arm
from steering gear and place it on splined
shaft in proper position. This is extremely
important where the ratio is variable as
any other position of arm will change the
effective ratio of the gear. It is also im-
portant in order to obtain full throw of
front wheels equally to the left and right.

8. Refill steering gear housing with approved
lubricant.

In this model steering gear the cam stud
is mounted on special Timken roller bearings,
cupless type. This provides a rolling instead of
sliding action of stud in the groove, and prac-
tically eliminates adjustment due to wear. If
adjustment should be required, follow instruc-

tions carefully but do not disturb the factory
adjustment unless absolutely necessary.

Lmportant:

Keep all parts clean—this is vital.

Do not nick or burr finished surfaces.

Do not grip finished surfaces in a vise with-
out protecting with sheet copper or brass.

Keep all parts oiled. The slightest cor-
rosion will shorten the life of bearings.

Parts:

The stud and cone are serviced only to-
gether.

The nut and D washer are furnished with
stud and cone, but can be purchased separ-
ately.

The rollers are serviced in complete rows.

The outer races are machined integrally in
the lever shaft, so the outer races can only
be replaced by replacement of the lever shaft.

I Adjustment:

A. IF TOO LOOSE (End Play in Stud) :

1. Grip straight cylindrical part of
stud in vise with nut up.

2. Straighten out prongs of D washer.

3. Tighten nut carefully until a slight
drag is felt when turning stud with
the fingers. A new bearing should
be set a trifle tighter than one that
has been used.

4, 'Tap each end of stud lightly and
test adjustment.

§. When adjusted properly select the
prong of lock washer (D) which
is at right angles to a side of the
nut and bend it up against the side
so nut cannot move. If one is
bent up that is not at right angles
to side of nut, the adjustment may
change due to nut not being prop-
erly fastened. If possible bend up
two prongs to guard against move-
ment should one prong give.

Do not use a washer twice unless
the prongs used the first time have
been removed.

6. Test adjustment.

7. Wash bearings in clean gasoline and
dry with compressed air.

B. IF TOO TIGHT (Stud Sticks) :
1. Tap each end of stud lightly and
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D WASHER

NUT

MOVABLE CONE

ROLLERS

L LEVER SHAFT

R.M.1

then test. If still tight proceed as
in A, except that nut is of course
loosened until proper adjustment is
secured.

II Install a New Bearing:
A. TO DISASSEMBLE:

1.
2.
3.
4.

Y.

Grip straight cylindrical part of
stud in vise with nut up.
Straighten out prongs of D washer.
Remove nut.

Place tapered end of stud in left
hand.

With a soft hammer drive threaded
end of stud down until rollers fall
out, or can be shaken out.

B. TO ASSEMBLE:

1.

Clean all parts by washing in gas-
oline and wiping dry on a clean
cloth.

Apply soft cup grease or vaseline
to the races (integral cups) in lever
shaft.

Place the rollers, large end out, on
each of these races. The grease will

Fig. 2

hold rollers in place if they are
pressed against races.

4. Carefully place tapered stud in
position (tapered end toward
threaded end of shaft).

5. Carefully assemble moveable cone
on stud and push in as far as possi-
ble with the fingers.

6. Rest cone end on vise with the
jaws open enough to pass the
threaded end of stud.

7. Tap it into position with soft
hammer.

8. Assemble washer and nut and ad-
just as in 1-A-(3 to 7 inclusive).

Lubrication:

(A heavy transmission grease of a fibrous
nature is required.)

To prevent wear and rattle, the steering
gear housing should be kept completely filled
at all times with approved lubricants, and the
amount should be checked every thousand
miles.

Remove pipe plug (1) in housing and fill
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housing slowly to allow air to escape through
vent hole (8). When lubricant runs out of

vent the housing is full. Replace pipe plug.

APPROVED LUBRICANTS

Mobilgrease. Vacuum Qil Co., New York, N. Y.
Sunoco Special Steering Gear
Lubricant. Sun Oil Co., Philadelphia, Pa.

Whitmere's No. 70. Whitmore Mfg. Co., Cleveland, O.
Special Steering Gear Grease No. 20 Standard Oil Co. of Indiana.
{For temperatures down to 5 ° below zero).

Special Steering Gear Grease No. 25 Standard Qil Co.
(For use in hot weather and temperatures down to 15~ above zero)
Ross Special Steering Gear Rass Gear and Tool Co.,
Lubricant. Lafayette, Ind.
Eleo No. 10 Elco Grease & Qil Co.,
Cleveland, Ohio.

FRONT AXLE ASSEMBLY

Fig. 1

The king pins, bushings, thrust bearings,
steering balls and sockets are wearing parts of
front axle steering assembly.

The thorough and constant lubrication of
these parts is of great importance. Lack of
proper lubrication means excessive wear and
consequent looseness of parts, which will re-
sult in frequent and often expensive replace-
ments. :

If the I-beam is accidentally bent, do not
attempt to straighten it even if heating facili-
ties are available. Return it to the factory for
alignment and re-heat treatment.

Correct caster of front axle, and front
wheel alignment, must be maintained. These
should be checked at intervals with proper
equipment.

Correct “caster” of front axle is 1° mini-
mum and 2° maximum inclination toward
rear. In gauging caster, measurements must
be taken on each spindle and compared with
each other, and if too much or too little, it
must be promptly corrected. If there is too

little “caster,” adjust by inserting a metal
wedge between axle and springs at rear side
of axle. If too much “caster, drive wedge
between front axle and springs from the front.

In “toe-in” the wheel rims are nearer to
each other at the extreme forward extremities.
The correct “toe-in” is 13" to 3/16”. Cor-
rection is made in the tie rod.

To adjust “toe-in,” loosen clamp bolt (H)
on each end of tie rod and turn tie rod (G)
as required. Turning forward toward front
of car decreases “toe-in’’; the reverse turn in-
creases it.

NOTE: As tie rod is bowed in center, it
is necessary to always turn the rod one full
turn to maintain it in correct position.

After adjusting, be sure to tighten clamp
bolts (H).

To adjust for wear of balls and sockets,
tighten adjusting plug (I) by first removing
cotter (J). Be sure to replace and properly
lock cotter (J) after making this adjustment.
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Front wheel “camber,” in which the wheel
rims are nearer together at the ground than
at highest point directly above, is built in the
spindles when the parts are machined and can
not be altered or adjusted without new parts.
The correct camber is 2 degrees.

If the front wheel develops “shake,” the
wheel bearings may need adjustment, or ex-
cessive wear may make it necessary to replace
king pins, bushings, washer cups, or may re-
quire the addition of steel shims between
spindle and I-beam.

In testing for shake or wear, grasp the
front wheel on a vertical plane and note
whether the play or shake takes place at wheel
bearings or between king pin and I-beam.

Front Hub Assembly and Bearing Adjustment:

The front hub, wood wheel and drum, are
held together as one assembly by the spoke
bolts, the bearing cups being pressed securely
into the hub.

The wheel bearings should be removed,
cleaned, greased and re-adjusted every six
months in ordinary service, or oftener in con-
tinuous service. Remove bearings as follows:

1. Jack wheel up free of the ground.
Block car up alongside of jack.

2. Remove cotter pin (A), then nut
(B), and washer (C).

3. Remove wheel with hub, being care-
ful that outer bearing does not fall to the
ground causing damage to cage or allowing
dirt to get into it.

4. After removing outer bearing (D),
lift wheel ,off the spindle. This permits re-
moval of inner bearing (E) and felt retainer

(F) from the hub.

With a stiff brush and gasoline clean all
old grease from the bearings, spindle, and in-
side of hub. When bearings are thoroughly
cleaned and dried, replace bearing (E) in hub.
Using a new felt, replace felt retainer in hub
and lock with wire lock ring. Pack the bear-
ing with good grade cup grease and assemble
to spindle, making sure bearing (E) fits
back against shoulder of spindle.

Cover bearing (D) with cup grease, as-
semble to spindle and press lightly by hand
into position.

Draw nut (B) tightly against washer (C),
at same time revolving the wheel to insure
proper seating of bearings. Now back off on
nut (B) to a point where wheel rotates freely
but with no noticeable end play.

CAUTION: Make sure that nut (B) is
properly locked with cotter (A). Front
brakes must be free before adjusting bearings.

REAR AXLE

Rear W bheel Bearing Adjustment:

The bearings should be removed, cleaned,
greased, and readjusted at least once a year,
or oftener if the service is severe.

To remove bearings, jack up both wheels
clear of floor, remove hub cap, drive shaft
cotter and hub retaining nut, then pull wheel
from drive shaft with a wheel puller.

Next, remove nuts from bolts (G). This
will permit removal of drive shaft and bear-
ing assembly. Remove cap screws (E), then
remove shim plate (H) and adjusting shims
(D). Use an arbor press, and by supporting
bearing cage on flange end, press on shaft at
the threaded end, forcing shaft ( with bearings
assembled to it) from bearing cage.

NOTE: Do not support the bearing cup
as it must be free fo move.

Thoroughly clean all bearings and cages

with a stiff brush and gasoline, also clean out
end of housing, removing all old grease. Boil
the bearings in washing soda and water at least
once a year. When all parts are thoroughly
cleaned and dried, cover bearings with good
clean cup grease free from acid or solid parti-
cles. Pack bearing cage with grease, then as-
semble shaft and bearing to cage.

First support the cage on small end, insert
shaft (which has the two bearings assembled
to it), into bearing cage. Then press or tap
the outer bearing cup into bearing cage until
it is in position on bearing and no end play
of shaft is noticeable. Next, assemble shims
(D) and shim flange (H), and draw cap
screws (E) tight. Be sure lock "washer is in
place back of head of these cap screws.

IMPORTANT: Now check to make sure

bearing adjustment is correct. This is made
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by adding or removing shims at (D). Shims
vary in thickness. As wear takes place, loose-
ness of bearings will develop. This is over-
come by removal of shim or shims at (D) as
required.

CAUTION: Awoid a too tight adjust-
ment of bearings or failure will occur.

With shaft and bearing assembly properly
adjusted and assembled, they may now be as-
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sembled to axle. When in position, replace
bolts and nuts (G), making sure they are cot-
tered. See that lock ring (C) is in place in
slot on bearing cage, as this is a safety lock
for bolts (G).

The felt oil retziner (F) should be replac-
ed once a year, or oftener in severe service.
The leather oil seal (A) is held in place by re-
tainer (B). It should last indefinitely.

DIFFERENTIAL ASSEMBLY

Any pair of gears running in mesh will
vibrate, due to the blows or concussion of the
contacting teeth. The amount of vibration
and resultant sound will vary. A slight hum
may exist in some cases, and this should be
expected.

All gears are carefully tested, adjusted, and
locked in their quictest running position be-
fore leaving factory, therefore make no ad-
justments unless unusual noise develops.

Unusual noise signifies that the axle needs
attention such as:

1. Lubrication.

2. Adjustment of pinion or differential

side bearings. _

First, check the lubrication in differential
housing by removing oil level plug (I, Fig. 4).
The lubricant must always be kept to this
level.

The differential is of the two pinion type
as shown in Figures 5 and 6. In this type the
thrust is taken care of by two Timken taper
roller bearings at outer ends of axle.

To remove differential gears, take out lock-
ing pin (H) and remove pin (I), as shown in
Fig. 5. Gears are then removed by revolving
the side gears.
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PINION BEARING ADJUSTMENT

End play in pinion bearings will cause un-
usual noise and if allowed to run in this con-
dition for only a short time, may cause gear
or bearing failure. It is of utmost importance
to watch this point and check at the first sign
of unusual noise.

We recommend a check-up for end play
in pinion bearings after the first 300 to 500
miles of service.

To Check and Adjust for End Play:

1. 'Take hold of washer (A-Fig. 4) which
is locked by a tongue fitting into keyway in
pinion shaft. If the washer shows slightest
movement when turned back and forth by
hand, there is end play in pinion bearings.

2. Loosen nut (B) and back it off far
enough to allow removal of lock washer (C)
from the dowel in nut (D). This will permit
adjustment to be made with adjusting nut
(D).

3. Draw up on nut (D) until all bear-
ing play is taken up and no movement of
washer (A) is noticeable; then replace lock
washer (C) in position, making sure that
it fits properly over the dowel in nut (D);
finally draw up on outer nut (B) until snug,
but not to a strained position.

CAUTION: Avoid a too tight adjustment

of bearings or bearing failure will result.

Lock outer nut (B) by center punching
it on one of the flat sides so as to throw the
metal into one of the slots on outer edge of
washer (C). Make no further adjustment,
but test for noise.

This adjustment alone should eliminate
unusual noise to within commercial limits in
practically all cases, and further adjustment
should not be necessary. If, after making this
pinion bearing adjustment, satisfactory results
are not obtained, proceed cautiously as fol-
lows:

Loosen clamp bolts (E) and (F), and
strike head of bolts several blows with a ham-
mer to make sure bearing cups are free. Next,
remove pinion adjuster lock (G) by remov-
ing the two small cap screws. Adjustment of
pinion is then made by placing a bar in one of
the slots of adjuster (H) and turning either
to right or left as required.

If coast noise is present, move adjuster to
the left (looking toward rear of car). If drive
noise is present, move adjuster to the right.

CAUTION: Move adjuster only one
notch or slot (not one turn) at_a time, then
test for noise. If the noise is reduced, move
same way one notch at a time until the quiet-
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est point is obtained. If, after moving adjuster
in one direction, results are not obtained, try
moving in opposite direction. When quietest
point is obtained tighten nuts on clamp bolts
(E) and (F) and replace adjuster lock (G).

CAUTION: Never run the car without

first tightening clamp bolts (E) and (F), and
locking adjuster (H) with lock (G). This is
important. Be sure that dirt, grit, or hard

substances are excluded as these particles will
destroy bearings and gears.

RING GEAR AND DIFFERENTIAL BEARINGS

The Ring Gear (A) and Differential Bear-
ings (B) are tested and adjusted, then locked
in quietest running position; therefore the on-
ly adjustment necessary is the adjustment of
left differential bearing to compensate for
wear due to the bearing taking the thrust, and
is the one that will require attention when
looseness or play develops.

Looseness or play of these bearings will
allow differential and ring gear to shift from
original position; therefore, when pinion bear-
ing or pinion gear adjustment does not alimin-
ate unusual noise to within reasonable limits,
proceed cautiously with following check and
adjustment:

Remove rear axle housing cover. Remove
lock screw (D) and lock (C) on left side only.
Next loosen cap screws (E) on left side slight-
ly. Do not disturb right side at this time.
Place a small bar in one of the slots at edge
of differential bearing adjuster (F).

If play exists in bearings you will be able
to move adjuster (F) by turning to the right
or downward. (This is right hand thread).
Move adjuster one notch only at a time until
all movement or play in bearings is taken up.

Check carefully and avoid a too tight adjust-
ment.

Now check for back lash between ring and
pinion, making sure that this adjustment has
not taken up all backlash, as there must be a

slight lash, just enough to be felt, an average of
from .005” to .010”. If all back lash has been

LLlA

Fig. 6
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removed, back off on adjuster (F)—left side,
and take up on adjuster (F)—right side, mov-
ing each one notch at a time until the desired
back lash is obtained.

NOTE: Lash or looseness of the inside
differential gears will develop with wear. In
such case, replacement of parts is the only
remedy.

CAUTION: In checking for backlash,
be careful and do not confuse inside differen-
tial lash with lash between ring and pinion
gears.

The above adjustments, if carefully made,
should bring the gears to their original position
and therefore reduce any unusual noises to
within reasonable limits.

Lubrication:

The pinion bearings, as well as differential,

differential bearings, also ring and pinion gears,
are lubricated from the supply in rear axle
housing, therefore the life of these parts de-
pends on the kind and quality of lubrication
they receive.

Gear noises, also gear and bearing failure,
result from a lack of proper lubrication;
therefore, it is of ufmost importance to check
the lubricant in rear axle housing regularly,
keeping the lubricant up to the oil level at 4ll
times. Do not fill housing above oil level hole
in cover, or leakage into brakes, etc., will oc-
cur.
The quality of lubricant is of special im-
portance. While any good differential fluid
oil is recommended for use in this unit, a good
grade lead soap base lubricant which prolongs
the life of gear teeth may be used if desired.

Inspect the level every three months and add
oil if needed.

AUBURN STEELDRAULIC BRAKES

The Auburn Steeldraulic Four Wheel
Brake is a self-energizing brake which obtains
practically 0% of its operating force from
the rotating drum.

The brake has a one-piece steel band to
which the lining is attached. The band or shoe
is flexible for about 34 of its circumference;
the remaining 34 ribbed to form a rigid T-sec-
tion. The flexible part of shoe is always on the
forward side toward which the drum rotates
when car is going forward. This flexible part
conforms to the drum when brake is applied,
the generated friction forcing the rigid section
of shoe into contact with the rotating drum,
thus multiplying the effort applied at brake
pedal. This additional braking force is self-
energizing, a feature also present when brake
is applied with car going backward.

As brake pedal is depressed the pressure is
transmitted through the rods and cables to the
toggles which are spread by the pull on cable.
In doing so they spread the ends of shoe out
against the rotating drum. If car is going for-
ward when brake is applied, the forward or
flexible end of shoe is forced out against drum,
while the rigid end is held firmly against the
anchor pin by rotation of drum. If brake is
applied while car is going backward, the for-
ward or flexible end of shoe is held against

anchor pin, and the rigid portion is forced
away from anchor pin against the drum.
When brake is released the shoe is returned to
its original position by retract springs within
the brake. The adjustable cam, which is
mounted in the apron and bears against rigid
section of shoe, holds the shoe in a central
position in drum when brake is released.

Brake Adjustment:

While brakes should be in correct adjust-
ment when received from factory, the adjust-
ment should be carefully checked when pre-
paring car for service, owing to the possibility
of adjustment alteration in shipment. After
the first adjustment before delivery of car, the
brake adjustment should again be checked
when car has had about 1000 miles of service.
This is to take up any slack in rods developed
through the wearing-in process.

Brake adjustments should be made in three
separate stages:

1. Take up slack in rods.

2. Centralize brake shoes in drums at

adjustment cam.

3. Adjust brakes for equalization at ad-

justing nut. .
Before attempting brake adjustment, first

jack up the car so all four wheels clear the
ground.
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See that all spring U-bolts are tight.

Go over all movable parts of the brake
hook-up with oil.

See that tires are properly inflated.

Check for looseness in front wheel bear-
ings, and if bearings are loose, readjust them.

1. Adjustment of Brake Rods:

Check brake rod adjustment. If there is
backlash in foot pedal and slack in the rods,
readjust the rods running to each of the brakes.

To make this adjustment, first block the
pedal back.against pedal stop. Remove in-
spection hole cover from drum.

Loosen jam nuts (B) and (D), and retainer
nut (E). The rod (A) threads into yoke (C)
and swivels freely in retainer nut (E). Turn
rod (A) either into or out of yoke (C), as
required, until front part of shoe or the ad-
juster marked (F) just pulls away from
anchor pin (G). Clearance between anchor
pin (G) and adjuster (F) on flexible side of
shoe should be from 1/32” to 1/16".

Check this clearance with a feeler gauge
through inspection hole in brake drum. After
the adjustment is made, tighten the large and
small retainer nuts and locking nut; also the
jam nut at yoke end of rod.

Set all four brake rods alike, gaging by the
clearance of the different shoes as shown be-
tween (G) and (F).

Remove pedal block.

NOTE:_. After removing pedal block, if
brake pedal returns snugly to the pedal stop
when brake is released it indicates that all four
brake rods are in proper adjustment.

A

FORWARD OR

ADJUSTING NUT

FLEXIBLE SIDE
BRAKE

OF SHOE
ADJUSTER (F)

ADJUSTING HOLE COVER

CENTRALIZING

RIGID T SECTION SIDE OF SHOE
ANCHOR PIN (G)

ONLY EXTREME CASES OF
MISALIGNMENT OF CROSS
SHAFT AND CHANGE IN LO-
CATION OF THE FOOT PEDAL
SHOULD ~NECESSITATE THE
MOVEMENT OF THE CROSS
SHAFT BRACKET FROM 175
ORIGINAL POSITION.

X
:

THE SAME FOR ALL FOUR RODS.

MNOTE — THIS METHOD OF ADJUSTING IS

2. Centralizing Brake Shoes in Drums:
Turn the wheel until inspection hole is di-
rectly over brake shoe centralizing cam. This
cam is located on brake carrier plate 90 degrees
from the anchor pin on rigid side of shoe.
Insert a .025” to .032” feeler between brake
shoe and drum at this point. Back off the
centralizing cam lock nut on back of brake
carrier plate until the tension is released. Turn
centralizer cam until brake shoe is forced over
toward brake drum enough to tighten the
feeler between shoe and drum. Hold cam in
this position and tighten the lock nut. This
operation should be done on all four wheels.

CENTRALIZING CAM

ADJUSTING HOLE COVER

RIGID T SECTION

51DE OF SHOE

ANCHOR PIN (G)
ADJUSTER (Fy
ADJUSTING NUT
FORWARD OR FLEXIBLE
SIDE OF SHOE

3. Adjusting Brake Shoes for Equalization:
With car still on jacks and using a pedal
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FLEXIBLE METALLIC
CONDUIT FABRIC
COVERED

FLEXIBLE
CABLE

BRAKE SHOE
ROLLERS

: BRAKE
8 ADJUSTER

ADJUSTING NUT
AND SCREW
&DJUS‘I':?NG HOLE

COVE!
CENTRALIZING CAM ANTL.RATTLE
SPRINGS

BRAKE SHOE AND
LINING

CENTRALIZING
CAM

Fig. 2 BRAKE APRON OR BACKING PLATE WHICH IS AT-
g. TACHED TO AXLE AND ON WHICH BRAKE IS MOUNTED

jack (our part LAU-103) depress the brake
pedal until a block of wood 3" high is just held
between brake pedal and floor board. Remove
the adjusting hole cover on brake carrier plate.
Using the special Auburn Steeldraulic Brake
Adjusting Tool, (part AU-88 shown in cut
Fig. 3), turn the brake adjusting nut, (locat-
ed on fin on which shoe moves in adjuster),
on each of the four brakes until wheels can
just be turned by hand forward against the
brake action. Turn the adjusting nut down,
or clockwise (as seen from the anchor pin) to
tighten the shoe, and up (or counter-clock-
wise) to loosen it. The drag on the front
wheels should be slightly more than on the rear.

The wheels should turn freely when brake
pedal is released.

Take car off jacks and test brakes on dry
pavement to make sure they are equalized.

When adjustments are completed, replace
inspection hole covers.
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Fig. 4
BRAKE CROSS SHAFT AND OPERATING LEVER

A — Cross Shaft.
B — Operating Lever.

The lever for left rear brake rod is keyed
to the Cross Shaft. If necessary to remove
cross shaft, first remove the outside levers.
Loosen left rear brake rod lever. The cross
shaft can then be moved to the left far enough
to allow right end to drop down past the right
hand lower frame flange.

Care should be taken in reassembling cross
shaft to avoid changing the angularity of the
operating lever.

Set screws (C) and (D) are correctly
placed at factory and automatically establish
the angularity of the component levers.

The faces of the cross shaft operating lever
brackets, in which set screws are mounted,
must be parallel with the flat edge of operat-
ing lever (B).

C and D — Set Screws.
E and F. — Locking Nuts.

General Care of Brakes:

Improper functioning of brakes may be
due to one or more of three conditions; im-
proper clearance between lining and drum,
grease or oil on lining, or too small amount of
pedal reserve. (Pedal reserve is amount of
pedal travel left after brakes begin to operate).

Insufficient clearance between drum and
lining requires a high pedal pressure to operate
brakes. Proper adjustment of shoes, as de-
scribed above, will restore the brakes to proper
working conditions with normal pedal pres-
sure. Grease or oil on linings causes high pedal
pressure and nearly total loss of brakes. When
grease or oil is found on the lining, it should
be washed off with clean gasoline, using a stiff
wire brush to remove any heavy particles.
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Blow with air to clean and dry. After the
surface of lining is thoroughly dry remove a
small amount of the surface of lining with a
coarse file or coarse sandpaper, which exposes
the lining in its original condition. If this is
done before reinstalling the drums it is not
necessary to burn the brakes in so much, there-
by eliminating the danger of damaging the
paint on outside of drums. The lack of prop-
er pedal reserve can be corrected as explained
heretofore.

Minor troubles and their remedy are ex-
plained below:

Brake Rattles:

There is little or no chance for rattles to
occur in the brakes, but if such should develop
they are almost invariably due to broken re-
tracting or anti-rattle springs, or loose brake
rodas.

Toggles:

It is impossible for toggles to go by center,
due to stop in the toggles. The toggle stop is
designed for safety, but it should not be neces-
sary for 2 well adjusted set of brakes to use this
safety device. 'The stop becomes necessary
when brake rods are shortened beyond their
correct Jength. When, for any reason, brake
bands have been removed, be careful when re-
assembling bands to see that toggles are in cor-
rect positions.

Lining and Service Replacement:

The lining to be used is a special moulded
type, having 2 uniform low co-efficient of fric-
tion and long life. It is not affected by change
in atmospheric conditions and greatly resists
absorption of grease or oil. Dealers are espec-
ially cautioned to use only the factory recom-
mended lining. Any other type will cause
braking action to be harsh or very rough.

The moulded linings are applied to the
shoes under special heat treatment and ground
to exact diameter, and the linings therefore
cannot be satisfactorily installed in the field
without special equipment. For that reason,
when necessary to renew linings on account
of wear or damage, the complete shoe and lin-
ing assembly should be changed in accordance

with our Special Service Policy on this item.

Scored Drums:

The moulded lining used causes little or no
scoring, but when small parts of foreign mat-
ter find their way into the brake chamber and
get getween drum and lining during brake ap-
plication, they may cut both drum and lining
to a certain extent. Except in very rare in-
stances, it will not be necessary to change either
the drum or lining. Sand paper the drum.
Wipe off the lining with a dry cloth and pick
out any foreign substance imbedded in face
of lining. The drum face may appear rough,
but close examination will show that scoring,
if any, is in broad shallow bands, which will
not affect performance in any way after re-
moval of the foreign matter from lining. If
drums appear to be scored by rivets, set the
rivets below the surface. Any such scoring
would not be caused by rivets, but by steel im-
bedded in rivet head.

The brake is so designed that considerable
drum run-out may exist without affecting
brake performance.

Lubrication:

The mechanical joints throughout the
brake hook-up should be given a small amount
of grease at intervals, and the anti-rattle
brackets on pull rods should be cleaned and
greased whenever brakes are adjusted. ‘This
will eliminate slight squeaks that might de-
velop after considerable service. Be careful
that no grease comes in contact with bearing
surface of lining.

Emergency Brake:

The emergency brake is connected to and
actuates the Steeldraulic Brakes on all four
wheels, and is intended for use should the foot
brake pedal, for any reason, be inoperative.

After adjustment of service brakes, see
that the emergency brake has one notch travel
from its extreme forward position before it
starts depressing foot pedal. :

When properly set in this position by ad-
justment on the hand brake pull rod, it should
require no further attention.
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INSTRUCTIONS COVERING CORRECTION OF STEER-
ING WHEEL FIGHT AND FRONT WHEEL SHIMMY

/‘\,—

WHEELS TO SET IN STRAIGHT

FORWARD POSITION ’j
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1. Tire Pressure

Check front and rear tires to see that pres-
sure is up to recommended 35 Ibs.

2. Caster:

Front axle caster has considerable influence
on wheel shimmy particularly at lower speeds.
The correct caster setting is 1° minimum and
2° maximum—positive,—that is, the lower
end of the king pin should incline forward.
A positive and accurate method of checking

\

the caster (see illustration) is with the use of
a plumb bob—using the brake backing plate
bolts which are parallel with center line of
king pin as a guide. The car should be setting
on a level floor with wheels in straight ahead
position when this check is made. Each 5/64”
on the scale indicated as “A” at the lower bolt
is equivalent to 1° caster—in other words with
a reading of 15/64” incline a 2° shim should
be used to bring the caster within the specified
limits of 1° to 2°. If the reading shows 20/64”
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a 3° shim will bring the caster within the
limits, etc. The variance between right and
left hand caster should not exceed 1°. In as-
sembling the shim between the axle and spring,
the heavy end is to be assembled to the rear
which tends to rotate the axle, and bring the
king pin closer to a vertical position. Only
in remote cases will the caster be found
negative necessitating reversing the shim.

3. Shock Absorbers:

An out of balance condition on front
shock absorbers or lack of proper tension has
considerable bearing on wheel fight at both
low and high speeds. To check shock absorb-
ers detach lower end of connecting link, rais-
ing the arm to top end of a stroke, grip the
arm firmly and push down—if the resistance
is such that an average man can only move
the arm down slowly the shock absorber can
be considered in adjustment for the down
stroke. The upward or rebound stroke which
will offer considerably less resistance should
also be tested. Repeat this operation with the
opposite shock absorber and if both are not
uniform in resistance on both the up and down
strokes try adjustment located on shock ab-
sorber body which when turned to the right
or clockwise offers more resistance and to the
left less resistance. If the shocks cannot be
properly balanced by adjusting, inspect for
fluid. Follow same procedure on rear. If any
further work or replacement of parts is neces-
sary to insure proper functioning of this equip-

ment, call on your local authorized United
Motors Service Station who are equipped to
give you prompt service.

4. Tire and Tube Balance:

Each casing is marked with a small black
or red square located just above the rim bead
and to insure proper balance it is extremely
important that the inner tube is assembled so
the valve stem is adjacent and in line with this
mark.

5. Toe-in:

Correct toe-in is from 14 to 3/16”.
6. Brakes:

Dragging brakes—have the same effect as
an out of balance wheel and it is therefore
very important that the brakes are adjusted
free.

7. General:

It is also important that king pins, wheel
bearings, front axle tie rod, drag link and
steering gears are checked for excessive play
and adjusted wherever necessary.

Be sure and allow at least .003” end float
in steering gear lever shaft, as a closer adjust-
ment may result in bearing failure.

CAUTION: It is absolutely necessary to
check every operation as outlined above. Caster
must be gauged with plumb bob or with the special
caster gauge which we have developed for this
model. The regular commercial caster gauges will
not answer the purpose.
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LOVEJOY DUODRAULIC DOUBLE ACTING SHOCK ABSORBERS

These absorbers are really two in one, each
absorber acting independently of the other,
with 2 common oil supply. One absorber eases
the car spring compression, the other dampens
the spring rebound.

Relief Valve adjustments for the compres-
sion and rebound cylinders are entirely separ-
ate, insuring exact valving adjustment for all
car spring rebound and compression move-
ments.

External Rebound
Orifice Adjusting Device

rifice
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Valve Assembly

For slow or small absorber arm movements
upward, due to compression of car springs, oil
pressure created in the compression cylinder
of absorber, forces oil through a variable
metering orifice (A) to the oil reservoir. For
extremely rapid compression movements, suf-
ficient oil pressure is built up on the absorber
compression cylinder to raise Valve (B) from
its seat by compressing the heavy spring (C).
This allows the oil to pass to oil reservoir

through valve opening (D), thus limiting the
maximum compression pressure, and the max-
imum compression resistance of absorber.

For slow or small absorber arm movements
due to rebound of car springs, the arm moves
downward in relation to the absorber body.
Oil pressure created in the rebound cylinder

forces oil through the external metering ad-
justment to the oil reservoir. This adjustment
can be varied by turning to right or left. Un-
der conditions of maximum rebound control,
sufficient pressure is built up in the rebound
cylinder to open the Rebound Relief Valve by
compressing the rebound relief valve spring,
allowing the oil to pass to reservoir.

If Car Rides Hard, before touching the

absorber valves, check the freeness of car sus-
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pension by bouncing, special gauges, etc. Also
see that tire pressure does not exceed the re-
commended maximum.

Noise may occur from a loose installation
or within the absorber itself. In checking for
noise, make certain that the absorber is bolted
tightly to frame. See that the link is fasten-
ed tightly to the absorber arm and anchor
bracket tight to the axle.

Rebound Metering
Adjustment

Fig, 4

Oil Leaks: All Shock Absorbers are filled
with oil and sealed before they are shipped.
The oil used has a very low viscosity and tem-
perature changes will have little effect on its
fluidity. This oil, only, should be used and it
can be supplied by our Parts Department, or

—
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any United Motors Service Station. All cork
packing washers are treated before using, in
order to counteract oil leaks. An oil leak will
cause a shortage of oil in the absorber, which
can be determined by disconnecting the Link
Rod from car axle and pulling down the ab-
sorber arm. If the arm goes down easily a part
of the stroke, then comes to a stop and goes
down slowly the rest of the way, there is a
shortage of oil, and oil should be added by re-
moving the oil plug screw and filling with the
recommended shock absorber oil. Move the
arm up and down when filling to be certain
the cylinders as well as oil reservoir are com-

TOPS

Our Phaeton and Cabriolet Top Frames
are an exclusive Auburn feature, and can
easily be folded and unfolded by one person.

The following instructions will enable you
to convert these models into open or closed
cars easily and quickly.

PHAETON

To Fold Phaeton Top:

1. Loosen the snap fasteners all the way
around.

2. Remove the two acorn head screws
(one on each side) on top of removable center
body pillar.

3. Remove the two acorn head screws
(one on each side) at base of top folding hinge
on No. 3 bow.

4. Open both rear doors. Loosen the lock
nuts and wing screws attaching front bow to
windshield.

5. Lift up the front end of top, and No.
2 bow, push it back and fold it.

6. Pull out all top material from between
the slat irons to avoid chafing; fasten top down
with the hold-down straps, running them
through the footman loop on each side rail,
and draw on the boot over the folded top
and fasten in place.

7. After top is down, take off the center
pillars by removing acorn screws at base, and
store the pillars under front seat where boot
is carried when not in use.

To Unfold Phaeton Top:
First replace the center pillars and bolt

them firmly to the body.

pletely filled. If, after wiping the oil off and
driving car a few days, the absorber continues.
to leak, gaskets or packing washers should be
replace where necessary. Inspect and secure-
ly tighten end caps so absorber is perfectly
sealed at both ends.

Valves: Changing of relief wvalves and
springs is not recommended. The proper
combination of relief valves and springs for
best riding qualities has been determined after
thorough tests under all conditions. This com-
bination is the best for general use, and should
not be changed.

Take off the boot, and loosen the hold-
down straps.

Stand in rear compartment—take hold of
No. 3 bow and lift up and forward, raising
both sides simultaneously.

Sit down in compartment and move top
forward to its place, after which refasten all
lock nuts and wing and acorn head screws that
were loosened and removed.

CABRIOLET
T'o Fold Cabriolet Top:

1. Loosen the snap fasteners all the way
around.

2. Remove the acorn head screw from
No. 2 bow hinge on each side.

3. Break the joints of prop irons on each
side.

4. First loosen the lock nuts, then the
wing screws that hold top to windshield.

5. Break back the top and lay it back in
position. Pull out all top material from be-
tween slat irons. Fasten top in place with the
hold-down straps.

6. Fit the boot over the folded top and
strap it down.

To Unfold Cabriolet Top:

Remove the boot, loosen hold-down straps,
and lift the top up.

Get inside, take hold of front header, lift
up and draw top forward in place and close
the joints.

Refasten top in place with acorn head
screws and clamp it fast to windshield.

NOTE: Special care must be taken in
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folding tops down to see that no top material
is left between any part of the slat iron, as the
weight of top will press on it and injure the
fabric, and will eventually cut through it.

General Care of Phaeton and Cabriolet Tops:

Never fold the top back while damp.
Dust or dirt on the top can be removed with
a sponge and soapsuds, using pure linseed oil
soap, rinsing off with clean water when done,
and drying with a chamois. Do not allow

suds to remain on the top or finish of the
car.
If top is badly soiled with dirt or grease,
it can be cleaned with art gum, French Chalk,
or a weak Oakite Solution.

Do not use cleaning fluids which are sim-
ilar in nature and of same action as gasoline.
They would remove the dirt and grease, but
would be injurious to the combining com-
pound of the top material, causing separation
of fabrics and destroying the protection of the
top.

CHROMIUM PLATING

Our Chromium finish undergoes constant
durability tests. It does not tarnish, but it
should be kept clean and should have a careful
washing and drying whenever car is washed.

The calcium chloride treatment used on
streets and highways for melting snow and

laying dust, is especially harmful to chromium.
If your car is driven over roads which have
undergone this treatment, you should care-
fully wash the chromium promptly afterward
to prevent harmful chemical action.

MAINTAIN AIR PRESSURE IN TIRES

Check the air pressure in tires every week.
Air pressure recommendations are always min-
imum and proper inflation must be maintain-
ed to prevent tire troubles and reduced mile-
age.

If a valve-inside leaks, replace it with a
new one.

After inflation, apply the small valve cap,
screwing it down tightly with fingers. It pro-
tects the inside valve and serves as a double
seat to prevent air leakage.

Recommended inflation for this model is
32 pounds, front and rear, and never to ex-
ceed 35 pounds.

SPEEDOMETER

The speedometer head (on instrument
panel requires no attention and should oper-
ate throughout the life of the car. It is properly
lubricated when assembled and under no cir-
cumstances, should be taken apart.

If repairs become necessary, before send-
ing the speedometer to the nearest Stewart-
Warner Seedometer Service Station, examine
the driving equipment very carefully.

Failure to register speed and mileage may
be caused by one of the following reasons:

1. Loose connection between speedome-
ter and flexible shaft.

2. Loose connection at transmission drive
end of flexible shaft.

3. Gears in speedometer drive housing
(at transmission) may be stripped.

4. Flexible shaft may be broken.

The flexible shaft consists of a series of
links which drive the speedometer by revolv-
ing inside a steel casing. This casing is filled
with a special grease when shipped and should
be taken to a Stewart-Warner branch or ser-
vice station at least once every 3,000 miiles for
greasing. This is very important for if allow-
ed to run dry, the shaft will break, causing
added expense and delay.

If the flexible shaft is replaced at any time,
be sure that it is the same length as originally
furnished. The shaft should make a sweeping
curve from transmission to the speedometer,
avoiding any sharp bends. Be careful that the
shaft does not lie against wiring or metal sur-
face as chafing and noise will result,
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Shaft Lubrication:

Disconnect the upper end tip at instru-
ment board and also transmission end; then
pull chain out of casing from lower end.
Cover the links liberally with graphite grease
or Stewart lubricant and insert chain in cas-
ing.

Do not use a fluid oil or bard grease, for
oil will work through the casing and grease
will cause excessive friction and will not
lubricate properly.

We recommend the use of Special Stewart

Lubricant and it can be procured from any
Stewart Distributor or repair station.

A worm gear is fastened to front universal
joint flange, and is lubricated from transmls-
sion or free wheeling unit.

At the right of speedometer is a small
knob that can be pulled out. By turning the
knob you can reset the figures to any tenth of
a mile desired or back to zero. Be sure that
after resetting the speedometer, you again push
the knob to its original position; if you do not,
it will fail to record.

GENERAL SUGGESTIONS

In order to facilitate the disassembling, re-
pairing and assembling of Auburn and Cord
Automobiles, many special tools have been de-
signed. We strongly urge their use in the
interest of correct and satisfactory service.
Parts which do not disassemble readily can
easily be removed without danger of damage
if correct methods and proper tools are used.

Before disassembling parts, note carefully
how they are assembled. It will aid you in
taking apart and reassembling them. Care-
fully clean and inspect all parts and see that
relubricating is properly done, where needed,

before restoring them to place. New gaskets -

and cotter pins should be used in place of the
old ones.

Check carefully everything that is remov-
ed from an assembly and see that it gets back
in its proper place.

In making replacements, use only genuine
Auburn parts.

Careful and efficient service will increase
car sales.

Ordering Parts:

In ordering parts for some particular car,
be sure to give model number and complete
serial number of car, also the correct number
of part wanted. If, for any reason, the part
cannot be identified, carefully describe it and
its location in car, send a sketch, or return the
old part as a sample.

Never Leave Anything to Guesswork:

Remember that right or left side of car is
considered when sitting in the car facing
forward.

If parts are wanted in finished lacquer,
state correct color and describe the striping.
Otherwise parts will be shipped unfinished.

State whether we shall ship by Parcel Post,
Express, or Freight. If directions are not
given we will use our judgment.

Write your name and address carefully and
plainly. Use our regular forms if possible.

All prices on parts are quoted F.O.B. Au-
burn, Indiana, and are subject to change with-
out notice.

Returning Parts:

When parts are returned for any purpose,
follow these instructions:

Pack carefully to prevent damage in ship-
ment.

Carefully address the package. Write your
name and address on it, so we will know who
sent it to us. Each article must be carefully
tagged.

Fill out a regular Return Goods Notice in
triplicate, retaining one copy yourself, pack-
ing one copy in with the parts, and mailing
the original to us.

The R. G. N. must be filled out complete-
ly, stating why parts are returned, and fully
explaining all circumstances in the case.

Prepay transportation charges, otherwise
parts will not be accepted.
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STANDARD WARRANTY

Should the parts of any new automobile
manufactured by us prove defective in work-
manship or material, under normal use, with-
in ninety days after the shipment thereof from
our factory, and such defective part be re-
turned to us at our factory in Auburn, In-
diana, within said time, transportation charges
paid, we will deliver to the purchaser, f.0.b.
Auburn, Indiana, a new part in lieu of such
returned part, providing the returned part be
determined by us to have been defective in
material and workmanship.

We make no warranty with respect to
tires, rims, ignition apparatus, horns or other
signaling devices, starting devices, generators,
batteries, speedometers or other accessories, or
with respect to used or second hand cars, nor
are we responsible for any warranties or agree-
ments made by our dealers. In no case will we

pay any bills for repairs made outside our fac-
tory, nor shall the above agreements apply to
any automobile which may be in any way al-
tered or repaired outside our factory, nor to
any defects developed by misuse, negligence or
accident.

Except as above expressly provided, no
warranty or guarantee of the quality of any
automobile manufactured by us, or the parts
thereof, or any parts, accessories or repairs, or
of the other materials or workmanship there-
in, or of the suitableness thereof for the pur-
pose intended, or the freedom thereof from
defects, latent or patent, is made or given,
nor shall any such warranty or guaranty ever
arise by implication of law or otherwise.

AUBURN AUTOMOBILE COMPANY
Auburn, Indiana, U. S. A.

AUBURN APPROVED SERVICE STATION TOOLS

The tools described below have been care-
fully designed for important service opera-
tions, and the use of them will contribute
materially to the profits of the Distributors
and Dealers Service Stations in rendering more
efficient and economical Service. Prompt and
efficient Service is an important consideration

in new car sales.

These tools are purchased in large quan-
tities in order that we may pass on to the
Field Service Organizations the benefit of
minimum costs. Prices are net, F.O.B. Au-
burn, Indiana, and are subject to revision, if
necessary, without notice.

AU-1 Broken Axle Shaft removing Tool $7.95
(With this tool a broken shaft can be removed without removing
differential cover or carrier assembly.)
AU-2 Adjustable Spanner Wrench 1.85
(For use in adjusting ring gears.)
AU-3 Valve Lifting Tool . 2.50
LAU-4 Cliiteh BB BFBEE oo e A " 3.90
AU-5
ig-é Special Arbors, each 3.50
'7 F lutch ali ¢ pilots, bushi t
AT-8 (For use as clutch alignment pilots, bushing removers, etc.)
AU-9
AU-10 Valve Lifting Tool ... 7.50
(To faciliate valve grinding. Will raise valve to practically any
desired height and will lock spring in that position. Has an
attachment for holding valve spring after it is compressed to
insert in block.)
AU-11 Hub Cap Wrench 1.75

(For removing wood wheel hub caps.)
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LAU-12
AU-13
AU-14

AU-15
LAU-16

AU-17

AU-18
AU-19
AU-20

AU-21
AU-22

LAU-23
AU-24

AU-25

AU-26
LAU-27

LAU-28
AU-29
AU-32
LAU-33
AU-34 E
AU-35
LAU-37
AU-38
LAU-39
AU-40
AU-41
AU-42
AU-43

AU-44

Pitman Arm Puller 4.50.

Wire Wheel Remover (for 8-98 Models) 5.00

Special Feeler Gauge .90
(The thickness etched on each blade and its use stamped on handle.)

Motor Lifter,per pair 2.50

Valve Guide Inserting Tool 5.15

(Use in connection with LAU-37.)
(Almest impossible to insert a valve guide without this tool,
without damaging the new guide.)
Differential Adjusting Tool, each 1.50
(Used for spacing ring gear adjustment; also in driving front
wheel bearing cups from hub.)

Spark Plug and Lug Nut Wrench . . 1.00
(Used on No. 1 Champion Plugs.)

Spark Plug and Lug Nut Wrench _. - 1.00
(Used on No. 4 Champion Plugs.)

Wood Wheel Remover 9.50
(For rear wheels.)

Wire Wheel Remover (for 125 Models) - 4.00

Spring Eye Bushing Press - 5.50
(An essential tool for replacing spring bushings.)

Steering Wheel Remover 7.75

Pinion Adjusting Wrenches, per pair 6.50
(Needed to properly adjust pinion gear setting.)

Pinion Adjujsting Wrench .75

(Needed to complete operation of adjusting pinion gears.)

Waterpump Packing Nut Adjusting Wrench . e 1.75

Piston Holding Tongs 2.50
(For holding piston when homng block and fitting in new plstons )

Wire Wheel Spoke Nlpple Wrench R 15
(Used for removing broken spokes and inserting new ones in
wire wheels.)

Bushing Remover 11.00

Utility Puller ... % R 3.73
(For general purposes. )

Thickness Gauge Stock Holder 50

Holders— (Furnished with Valve Lifter No. AU-10.) .. .. No Charge

Nalve Goide Rempging Tool oo cmovanme oo ; 75
(Used in removing worn and broken valve guides.)

Cylinder Head Lifter, per pair .50

Set of Three Valve Tappet Wrenches, per set . . 6.25

Hub Cap Wrench 3.40
(For use installing and removing wire wheel hub caps.)

Universal Joint Flange Puller . ) 3.25

King Pin Reamers (for Model 125) 13.50
(Box includes two reamers—one for upper and one for lower
King Pin Bushings.)

King Pin Reamers (for Model 8-98) 12.50
(Two reamers in box—one each for upper and lower bearings.)

Brake Adjusting Wrench G 50

(For mechanical brakes—previous models.)
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LAU-45 Cylinder Block Wrenches, each i 1.50

LAU-46 (Used with LAU-47 and LAU-48 to reach inaccessible cylinder
block nuts.)

LAU-47 Socket Wrenches, each . 1.90

LAU-48 (To use on cyhnder bolts and with LAU-45 and LAU-46. )

AU-49 Rear Hub Nut Socket Wrench .. 3:73

AU-50 Wood Wheel Remover I e 10.00
(Used on Model 125.)

AU-s51 Brake Bleeder Wrench 1.00
(Use on Auburn Models with Hydraulic Brakes.)

AU-73 Hydraulic Brake Shoe Adjusting Gauge ... . 13.00
(Use on 125 Models, etc.)

AU-74 Hydraulic Brake Shoe Adjusting Gauge 9.50
(Used on 8-95 and 6-85, etc.)

AU-75 Bear Axle Gauge - 25.00
(For gauging caster angle on Auburn Models, wood or wire
wheels. )

AU-87 Guide Pins, per pair ... 1.20
(For installing clutch housing.)

AU-88 Brake Shoe Equialezing WIEHCR .o 50
(For 8-98 Models)

LAU-98 Synchronizing Tool ... G s 23
(Used in synchronizing breaker points.)

LAU-99 Ignition Test Light B 1.25

LAU-101 Imperial Tube Cutter 2.50
(Used in cutting copper line from vacuum tank to intake
manifold without removing tubing )

LAU-102 Imperlal Tube Fldrmg Tool _ 4.00
For flaring all sizes copper tubmg )

LAU103 Pedal Jagk oo 2.50
(For brake adjustments on 8-98. Described on Page 27-F in
Special Tool Catalog.)

AU-30 Special 8-98 Caster Gauge »

(Made to special order only. Price not established.)
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Universal Joint Cover Clamp Tool—A necessity
if a good job is to be done. Clamps the boot to
the universal joint firmly so that no grease can
escape. Saves much time. See Service Bulletin
No. 58. Material: Cold rolled steel, heat
treated. Weight: 8 lbs.......... ..ot $3.50

Combination Rear Axle Bearing and Speedo-
meter Drive Gear Puller—For use in a press.
Quickly removes tight rear axle bearings or
speedometer drive gears without damage to parts.
Material: Cast steel with alloy steel plates.
Weight: 4 IDS. «onnerireneneeneannnnn $3.20

Companion Flange Wrench-— Holds the com-
panion flange firmly while propeller shaft nut is
being removed or replaced. Long handle for
convenience to operator. Material: Cold rolled
steel with hardened pins. Weight: 2% Ibs...$1.75

Crankshaft Turning Iron—Solidly made to turn
the tightest crankshaft while fitting bearings,
ete. Materials: Cold rolled steel. Weight:
S o S £1.70

Speadometer Drive Gear Puller—For use when a
press is not available. Does the job quickly and
easily. Will also perform many other pulling

AP- T

AP- 8

AP- 9

AP-10

AP-11

Materials:
Weight:

operations.
rolled steel.

Drop forgings and cold
61lbs. oovirninnn... $3.50

Bijur Pump Primer—Especially angled to save
time. Material: Cold rolled steel. Weight:
2 S v e A R R R S T A §1.10

Clutch Pilot Bearing Puller—Turning the puller
serew expands the finger ends so that they catch
back of bearing. Turning nut on screw against

puller body now pulls bearings. Materials:
Drop forgings and cold rvolled steel. Weight:
Lo hss sl e $4.80
Tappet Wrenches — %", %", 4", 3%"”. TFitted
with extra long handles to spare mechanic
painful burns, Materials: Chrome Vanadium
steel.  Weight: (4) 2 1lbs. Complete set of
TOUP conemiss e S R e $5.00
Timing Gear Pusher—Pushes the timing gear on

the crankshaft without danger of damaging parts.
Material: Cold rolled steel. Weight: 3% Ib...$3.80

Caster Gauge—Place wall against two pins on

front axle. Gauge reads exact amount of caster.
Be sure floor is level. Material: Aluminum cast-
g Weight: 21 b8 wesvsemmmassmasmes §3.20
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Pitman Arm Puller—Jaws grip securely back of
arm and a few turns of the serew quickly re-
move it. Material: Drop forging and manganese
steel. Weight: 2% lbs. .....vovvvvnnnn.. §2.75

Steering Wheel Puller—Constructed so that the
tightest steering wheel may be pulled without
injuring the parts. Material: Cold rolled and
cast steel. Weight: Tlbs. ... ...oooiiint. $6.75

Cylinder Head Bolt Wrenches — Of such a size

and shape to be easily used. Material: Chrome
Molybdenum steel.  Weight: (2) 21 lbs.
1 ) P $1.30

Valve Guide Remover—A special driver to re-
move valve guides. Material: Cold rolled steel,
heat treated. Weight: % 1h, ............ $0.60

Valve Spring Compressor—A valuable aid to the

removal and replacement of valve springs. Ma-
terial: Steel stamping. Weight: 1% lbs...$2.50

Clutech Aligning Arbor—An aid to clutch assem-
bly. Lines up clutech dise so that drive shaft
passes through correctly. Material: Cold rolled
steel, heat treated. Weight: 3% lbs....... $1.25

Piston Tongs—Speeds up the job of fitting pis-
tons and rings. Material: Cast iron, cold rolled
and spring steel. Weight:® 214 lbs......... $2.25

Motor Lifting Eyebolt—For removing or replac-
ing motor in chassis. Eyebolt fits spark plug
hole. Material: Drop forging. Weight: 2 lbs. $1.25

Wire Wheel Hub Remover—Does the job quickly
and easily. Material: Cold rolled steel, heat
treated. Weight: 8 1bs........coovmeiinns $4.50

AP-21

AP-22

AP-24

AP-25

AP-26

AP-27

AP-28

Valve Guide Inserting Tool—Inserts the valve
guide in the proper place without damage to
parts. Material: Cast iron and alloy steel.
Welght: 1% Ibs. s i erenng £4.00

Wheel Pullers—AP-22 is for AUBURN size ex-
clusively. Adapters are obtainable for No. AP-23
to fit any size or type of wheel. Adapter No.
AP-23-1 is shown and is for AUBURN. The
operation for either type is simple and effective.

Materials: Drop forgings and manganese steel.
No. AP-22 Weight: 4% 1bs. .............. $2.50
No. AP-23 Weight: 121bs. ............. ‘8750
No. AP-23-1 Adapter Weight: 2% lbs......51.60

Axle Nut Wrench—A
stand the abuse.
steel. Weight:

large heavy wrench to
Material: Chrome Vanadium
T | o e e 83,056

Bushing Remover—Combination driver and pull-

er to remove various sized bushings. Material:
Cold rolled and manganese steel, heat treated.

Waight: 21 Ihe. covamvsens s avaei $7.56

Tube Flaring Tool—To make perfectly flared
connections on oil and gas lines a tool of this
sort is necessary. Material: Manganese bronze
and cold rolled steel. Weight: 2% lbs. ...... %3.00
Hole Maker—For installing clocks, meters, ete.,
in the dash. Makes any size hole from 17 to 6".
Material: Tool and cold rolled steel. Weight:
I e e B $2.50
Tube Cutter—Place tubing in slot, revolve cutter
around tubing, turning down wing nut all the
time, until tubing is severed. Pointed burr re-
mover cleans end after operation is completed.
Material: Tool and cold rolled steel, heat treated.
Weight: 60dbe s cammna sansy s $2.25
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