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Introduction

This book explaims the numerous adjustments
which are built into the Super-Six Models TI T and
M, to make it economical of upkeep.

It = intended mainly for the benefit of our dealers’
inechanics, or those upon whom the work of adjust

ing Hudson cars devolves,

It 15 also issued to Hudson owners so that thev
may be guided thereby should they be unable to
take advantage of the assistance offered by owr
numerous dealers throughout the country and to
enible them to direct and supervise repair work or
adjustments which it may be necessary to have done
in local repair shops where udson experts are not

at hand,

Hudson cars are so widely distributed and are
found in so many remote districts where service of
any kind—hotel, railroad, telephone, etc., included—
i= almost entirely absent, that we recognize the obli-
gation of thoroughly posting such owners a= to the

constriuction of their cars,

The Hudson Mator Car Company is endeavoring
to place this book in the hands of every mechanic
working on Hudson cars in order that he may not
be required to work out problems for himself b
rather that he mav be able to adjust and repair a
car along the lines detatled by experts in that work,
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Oiling System

High speed and excessive power impose proportionately greater strains
and stresses upon the moving parts of a motor; hence it has become neces-
sary to develop an entirely new and improved oiling system. On the Hudson
motor, this is most suitably termed a circulating, constant level, splash
system.

The oil pump is mounted at the front of the motor, well above the frame
line and in a position where it may be instantly inspected, removed, or
tested without recourse to special tools or other appliances. Furthermore,
it is of such simple and sturdy construction as to be easily comprehended
by the layman.

It takes its oil from the pressed steel reservoir, drawing all of it through
a filter or metal screen of fine mesh. The oil is fed directly into the front
compartment containing the timing gears and their bearings and flows from
this into the first oil trough immediately under No. 1 cylinder. The large
splasher on the end of the connecting rod practically empties this oil trough
at every revolution, throwing the oil into suitable channels or gutters on the
gide of the reservoir and crank case, The upper gutters feed the main bear-
ings in a continuous stream. The lower gutter feeds the oil directly into
No. 2 oil trough. The splash from No. 2 oil trough feeds No. 3, and so on
until No. 6 oil trough is reached, at which time the oil flows back into the
reservoir. The connecting rod dipper is sufficiently effective to permit a
very high level being maintained, thus insuring lubrication on all grades
without excessive oil consumption. The two center bearings are fed by two
troughs each. The front bearing is fed from the timing gears and one
trough, and the rear bearing is fed by two large troughs.

It is therefore immediately apparent that oil which enters at the front
end must circulate completely through the various troughs and bearings of
the motor before it can find an exit at the rear end of the trough, there to
re-enter the reservoir.

The reservoir contains over two and one-half gallons of oil in the troughs
and in the reservoir itself. On account of its being of such large capacity
and of pressed steel, having such an exposed position under the motor af-
fords excellent cooling facilities. The large quantity of oil insures a slow
enough circulation to allow of the proper cocling before the oil is recircu-
lated through the bearings and troughs.

As the connecting rod dippers would splash more oil at the high speeds
than at low speeds, it was necessary to control the stroke of the pump so
that the flow might be proportionately increased to cope with the more rapid
circulation. To accomplish this the carburetor throttle has been connected
with the oil pump in such a way as to regulate the stroke of the oil pump
plunger. While this may sound complicated, it is nevertheless an extremely
simple device, the action being obtained by means of an eccentric and a
very large pump plunger, At low speeds this eccentric holds the plunger away
from the cam which actuates it, but allows it to come closer to the cam
as the motor speed is inecreased. The pump has a short stroke when the
motor is idling at the curb or running slowly, but the minute the throttle
is opened wide, the pump plunger stroke is immediately increased in pro-
portion. Before the motor has had time to pick up speed, the pump is de-
livering the amount of oil necessary to lubricate all moving parts under in-
creased pressure.

The reservoir is fitted with a float indicator which shows the level of
the oil by means of a red button working in a glass tube, This is on the
left-hand side of the motor.

On page 11 there is a diagram showing the manner in which the oil
circulates through the various parts of the motor.

In this illustration it will be seen that the oil pump, while of the con-
ventional type and operated by a plunger bearing on the eccentrie, has a
driving mechanism which is connected to the carburetor throttle. The pur-
pose of this regulation has already heen explained. Its adjustment, how-
ever, should be understood by all.
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The hand control eccentrie, which keeps the plunger from operating
on the cam, should be set #o that the plunger has a stroke of A" at approxi-
mately 200 r. p. m. As the throttle is opened, the eccentric is turned away
from the plunger so as to allow it a greater amount of travel from the cam
action. When the throttle is wide open, the eccentric should be in such a
position as to permit a full travel of the pump plunger.

By thiz adjustment, the oil pressure shown on the gauge will gradually
increase as the ¢ar speed increases,

If, for any reason, the oil gauge does not act in this manner, the pump
control mechanism should be investigated to make sura that none of the
levers have become disconnected or are slipping on the shafts, Failure of
the oll pump may cause serious trouble and result in burned out bearings.

Upon the first indieations of the oil pump belng inoperative make sure
that there is plenty of oil in the reservoir and that the motor is getting suf-
fielent lubrication by splash alone, irrespective of the pump. IF you are
any distance from the nearest Hudson dealer or a repair shop and have good
reasonz for declding not to make any further investigation until such a
place is reached, be sure that the oil reserveir contains an excess of oil and
on no account drive the ear at a speed of more than 25 miles an hour. It
is very unlikely that you will ever experience trouble of this nature, but we
believe a warning is worth while.

Endeavor to teach the new owner that for the first 1,000 miles, he shonld
never drive the car at a speed exeseding 30 miles an hour. A new motor
requires more oil than one that has been in service as there are a great many

nn T

Qiling System Diagram

pockets and pores to be filled up before a good polish and glaze is given to
the working parts. This wearing in assures smooth and perfect action,

Racing a motor when it is new tends to cut and otherwise damage tha
bearings before they have had a chance to get run in. No matter how great
the temptation to see how fast the ear will go, wait until youo have run at
least 1,000 miles,

1n
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Explaining Why a Frequent Change of Oil is
Necessary—How to Do it Properly

Just &g the human body depends upon good heart action, proper bl od
pressure, and the necessary gualities in the blood Lo nourish and swsiain
the nerves and tissues which govern our movements, 80 4 motor necda saf-
fctant efrculation of guwd guality ofl to eliminate friction and prevent wear to
its moving parts. It must be borne in mind that the motor represents the
antire source of energy for your car, It does an énormous amount of work
and will etand a great deal of abuse before it wears out,  Just how long
it takes to wear out depends largely upon the grade of oil you use, the funé-
tioning of the oil pump, and the frequency with which you clean out the
system and refill with new cil

On the new Hudson, the oll reservolr is large and contains sufficient
lubricant for many hundred miles, In the case of a new ear, it is absolutely
easential to draln off the reservoir after the first 500 miles and A1l to the cor
rect level with new, clean ofl. There is a plug in the oil base for the pur-
pos of draining and it is such a slmple matter to perform this item of main-
tenance that there is really no excuse for an owner not doing it himeelf or
having it done loeally in time,

Pouring fresh oil into a reservoir containing a small guantity of dirty,
uzed up oil, is not economy.  The dirty oil, which contains sediment and car-
bon and iz therefore black In color, mixes with the fresh oil and depreciates
it in proportion to the amount of dirty ofl mixed in. Thus, If you buy good
quality oil at E0e¢ a gallon, and pour in a gallon of it on Lop of a half-gallon
of dirty oil, you are doing no better than filling the motor with the cheapest
grade of oil you ean obtain and you have depreciated the value of the new
oil at least fifty per ecent. At least onee a year, or after 6000 miles of run-
ning, the oil reserveir should be removed and thoroughly oleaned out, At
leagt every 1000 miles, the reserveir should be emptied, flushed out with a
quart or so of new oil to remove asdiment and dirty oil remaining in tronghs,
and then refill with new oil.

To do this proceed as follows:

1. Remove the draln plug from the bottom of tha pil reservoir, drain
off all oil, Heplace draln plug. See illustration below.

Draining O Old Dirty il
13



2. Hemove Lhe valve cover plates and pour aboutl vne guart of kerosens
into each tappet compartment,

et e

r‘ | :&g S
B @ :
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Pouring Kerosene In Tappet Compartments

3. Crank motor with starter for about 30 seconds, but do not let motor
run under its own power., This will wash down all sediment and dirt from
the ingide walls and oil troughs.

4. Remove the drain plug and drain off all kerosene, allowing at least
3 minutes for draining.

B, Pour clean oil into the tappet compartments slowly., This being
heavier than the kerosene, causes the kKerosene to run over the troughs and
into the lower compartment. Wateh the draln until yellow ofl appears in-
stead of kerosene, and then replace the plug.

6. Refill with seven quarts of clean oil.

Cranking with Starter for Thirty Seconds
14



After this operation has been performed, we would suggest that you
make a test run over a familiar road, including steep hills and etraight level
stretehes. You will find that your motor has acquired new piek-up and hill-
climbing abillty. The moter will be more silent and the mileage on both
ol and gasoline will be increased.

Refilling with Fresh Cylinder (il

Always bear in mind that putting new oil Into a dirty reservolr 18 no
better than using cheap or dirty oil to refill it; that the crank case should be
dralned and thoroughly flushed out every 1000 miles; that the cheapest kind
of insuranee agoinst motor troublea and repair bills for overhauling 4 the
cleaning out of the reservoir and refilling with mew oil of good gquality.

Use Good Motor Oil

We eannot lay too mueh stress upon the importance of using a goond
quality of lubricating oll.

Advise owners whenever possible to buy their ofl in cans. Not to accept
bulk oll from a garage unless they are certain of its origin, Remember that
motor oils are made from crude petroleum and the refinerles are all operated
by large corporations, These corporations sell to jobbers all over the country.
who are free to sell it under any name thev please, They do not alwaya buy
from the same source, conseguently, oil bearing the same trade name may
vary greatly in quality when purchased in different parts of the country,

It is not economical to buy cheap oil.  Always buy the best and use it
A5 Wa :I'l.‘f‘l:l:l'l'llll'c\l.l.(l'

Wea suggest vou consult the nearest Hudson dealer and obtain his recom-
mendations before purchasing oils offered you by local jobbers. I, for any
reagon, you are unable to obtain satisfactory advice loeally, write the factory.
Wa will give vou the benefit of our experience.

Remember that in winter a thinner grade of ofl must be used, owing to
the tendency to congeal at low temperatures. In summer, a medinm grada
of il must be used on aceount of the higher temperature at which the motor
operates.

A tendency to overheat, indleated by rapld evaporation of water froms
the cooling system or laboring of the motor under heavy loads, may often be
eliminated by using a different grade of ofl or washing cut the oil reservoir.
Fee lubricating chart at end of hook.

15



Carbon

The owner who rarely drives at speeds exceeding fifteen to twenty miles
an hour, never brings the motor of his car up to an efficient temperature.
This is also true of the driver who uses his car for trips a very few miles at
a time.

Such owners are more troubled with excessive oil consumption, sooted
plugs, carbon deposit and smoking at the exhaust, than are the owners who
ordinarily drive at higher speeds and over distances greater than those cov-
ered by the usual city driving, The latter get their motors heated up more
often.

In any motor which is continually driven at slow speed, the vacuum in
the combustion chambers at the beginning of the suction stroke is very high.
This is due to the fact that the throttle is at all times nearly closed. There
is a tendency, therefore, for this vacuum to draw up the oily mist from the
crankease, resulting in the troubles mentioned.

From this explanation, it will be understood why the driver who is ac-
customed to traveling at a varying range of speed has less annoyance from
these troubles than the habitually slow driver. The more rapid dipping of
the connecting rods tends to distribute the oil to better advantage, keeping
the troughs at a more uniform level; and at times when short spurts of speed
are made, the heat will burn out any excessive carbon and thus has the effect
of cleaning the plugs.

Frequent stopping allows the oil to drain back into the troughs and
give a semi-overdose of oil each time the motor is started up. This hap-
pens in any motor,

Frequent Filling—The Main Cause of Carbonization

To take care of the slow driver, and without endangering the speedy
ones, we have provided the filler tube, which reaches down to the oil reser-
voir itself, filling it DIRECT rather than through the troughs. In this way,
the oil level in the troughs is not increased by filling. The oil reaches the
troughs only by means of the oil pump; therefore the motor never receives
lubricant in excess of its requirements.

Check the Oil Pump

It is most important that the oil pump be set for the proper stroke. To
set the pump is but a few moments’ work and can be easily accomplished in
the following manner:

Cut off about nine inches of ordinary hay wire and bend at 90° about
half an inch from one end. After removing the %" pipe plug in the end of
the plunger barrel, insert the wire through one of the radiator cells in line
with the pump body. The end will then rest against the plunger while the
other bent end forms an indicator by whiech, with the use of a scale resting
against the front of the radiator, the exact travel of the pump plunger may
be determined,

To adjust the pump, loosen the nut “A” on the upper end of the oil
pump rocker shaft lever, as shown in the upper right hand section of Illus-
tration page 17.

By means of a screw driver praced in the slot “D’ at the end of the
rocker shaft “C,"” adjustment may be made.

Turn slightly counter-clockwise (right to left) to reduce the stroke of
the pump, and clockwise (left to right) to increase the plunger travel. Lock
the lever “B’ on to the shaft “C” by tightening up nut “A.”

Check up your adjustments by momentarily speeding up the motor and
noting the plunger travel to insure its increase in proportion to the throttle
opening.
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Adjust the pump to suit conditions. Where smoking prevails, a stroke
of 1/32” with the motor idling, is advisable. For ordinary cases, 1/16"
should be used, and for cars which receive exceptionally hard driving, 3/32"
may be allowed.

QIL CONTROL ROCKER SHAFT LEVER

MANUAL CONTROL
OF PLUNGER STROKE

Heat affects oil consumption and carbonization. Run the motor at its
most thermally efficient point. This lies between 130° and 170° Fahrenheit,
as shown by the Boyce Motometer. If this heat is maintained, the trouble
from carbon deposit will be minimized.

Use good oil of medium body, and do not fill the reservoir too often,
[.et it run down to nearly empty before refilling,

Any of the following oils are satisfactory for summer use in the Super-
Six motor: Veedol—DNMledium.

Monogram—DMedium.
Vacuum—A.,
Harris—Medium.
Texaco—Medium,

Caution

When a motor has had the oil reservoir removed for cleaning out the oil
pan or for other purposes, always fill the oil tray before putting back in place.
Remove the valve cover plates and pour about a quart of oil into each tappet
compartment. This will then run down through the breather holes into the
oil pan troughs.

If this is not done, the motor is liable to run dry and burn out bearings
before the oil pump can fil] the troughs.

Also, when starting the motor after cleaning the oil pan, see that the
0il gauge on the dash registers pressure. If it does not, immediately slow
down the motor and prime the oil pump. This may be done by removing
the cap from the pump, taking out the spring and the auxiliary plunger, and
pouring in oil with the motor idling, until the oil is seen to pulsate in time
with the oil pump plunger. Replace the plunger, spring and cap, and, if
right, the gauge will shortly record the pump action.

In case the gauge does not register, disconenct the line leading from the
pump to the gauge. This line being sealed at the gauge end, contains no oil
whatever, The gauge is therefore operated by the air pressure resulting
from the oil distribution by the plunger in the pump.

If the pipe connection at the gauge is loose, the oil will displace the
air and, having an exit, will leak at this point. The line should then be
drained of all oil and the union tightened up. This will restore the system
to its original condition.

17



Other Causes of Carbon Deposits

The removal of a spark plug affords an excellent opportunity to inspect
the.eylinder for excessive carbon deposits, If excesslve carbon is found to
exlat, the owner should be notified and his authority obtained for removing
the carbon as it is obvious that a motor cannot be expected to operate satis-
factorily if the eylinders are clogeed in this manner.

The formation of carbon in the cylinders may be due to incomplete com-
bustion of the gasoline, or the quality of the lubricating oil used, or both,
Usually when such deposit is on account of a poor grade of lubricating oil, the
difficulty may be eliminated by the use of a better grade, but when the forma-
tion 1z due to incomplete eombustion of the fuel, the cause iz wzually of &
mechanical nature and may be obviated. Leaky valves or pistons aggravate
the conditions which cause carbon, because compresgion ia thereby reduced
and rate and complotences of combustion are impaired, Raoapid ond completo
ignition is impossible at ordinary motor temperatures without proper and
sufficient compression,

A weak spark may also give similar results although perhaps not to the
game extent as poor compression.

Incorrect carburetor adjustments, especially those which will increase
the amount of gasoline drawn Into the cylinders, are alsao responsible for
carbon formation, and lastly, the timing of the ignition has an important
bearing on the same subject.

Poor compression rarely exists on account of piston or piston ring
trouble, but i3 more likely due to the earbon itself, which tends to aecu-
mulate on the exhaust valve sgeat, preventing tight closing of the valve and
causing subsequent escape of the charge during the compreselon stroke. The
weak compression not only resulte in lack of power but alss in further
deposit.

Crinding of the walves will therefore ugually result in bettering condi-
tions materially., We do not suggest to our owners the advisability of carry-
ing out this operation themselves, although many who are mechanically in-
clined can obtain sufficient Information from their mechanics to carry out
the work successfully by observing the operations performed.

Weak lgnition is usually due to depleted battery or poor contact of the
genarator brughes on the commutator, and may also be due to misadjustment
or accumulation of dirt on the distribiter points, or improper setting of the
spark plug gaps. Weak ignition can always be remedied and should not be
tolerated. .

We have gone to such length on this subject because we belleve it ad-
visable for all owners and mechanics to thoroughly appreciate the danger of
allowing the motor to remain in a carbonized condition, Cleaning out the
carbon i3 & matter of maintenance and to be expected periodically on any
antomaobile. The average ear, If maintained in aeccordance to our instrue-
tions and supplied with a high grade of oil, will run at least 2,000 miles
befors earbon depogite become in any way excessive, Where a good grade
of gasoline i3 also uwaed, it will be possible to run as much as 4,000 milaes
without any signs of carbon, provided the other conditions are correct, Tf
you neglect to use good oil or to drain it out at specifie periods, and if you
do not conform to the instructions relative to the operation of the earburetor,
ete., it is only reasonable to supposze that it will be necessary to remove the
carbon more frequently,

The actwal work required to perform this operation i not great since
the removable evlinder head affords an excellent opportunity for doing a
good job in a short space of time, Tt is to be borne in mind that in replacing
the cylinder head, the holding down nuts shomld be tightened equally all
over so as to avold putting excessive pressure on any portion of the head at
one time, This is only in accord with good practice and is generally under-
stood by mechanies. The gasket between tha cylinder head and the eylinder
proper, need not be destroved if due care is exercised. It i better to leave
this gasket in place, taking the necessary precauations to prevent heavy tools
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falling upon it and denting it, rather than attempt to remove it and the
ecylinder proper. Should you remove it, be sure to replace it with the copper
face up. No compounds or packing materials are necesaary in order to make
the gasket tight, but it is necessary to have a clean surface between the
eylinder head and the gasket. It is recommended that the water pipe on the
cylinder head be removed to facilitate tighteaing the holding down nuts.
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Carburetor

The Super Six carburetor is of a special type adapted only to our particular
design of motor. It is essentially a carburetor for high speed work, although it
has a wide range. It is nevertheless necessary to see that the throttle is
set so that the motor will idle steadily without completely shutting off the
mixture when the hand throttle is closed. This adjustment is accomplished by
means of a set screw in the butterfly lever, the manipulation of which is im-
mediately apparent upon investigation.

It has been necessary to develop a special type of carburetor which can be
depended upon to accurately proportion the mixture of gasoline and air at
all speeds so that there will be no “starving” at the higher speeds and no
tendency to “load” or flood the intake pipe at low speeds.

This special type carburetor may be said to be “pneumatically controlled”
since no action of the driver can possibly alter the proportioning of gasoline
and air. The butterfly valve, commonly called the throttle, is nothing more
than a cock, or faucet, for delivering a certain amount of the mixture to the
cylinders. The proportion of mixture delivered controls the speed of the
motor or the power delivered, and therefore must be regulated by the driver.

The mixing chamber of the carburetor, wherein the gasoline and air are
proportioned and vaporized, is of such design as to control itself by the
amount of mixture passing through the throttle valve. In this way it will be
seen that, upon opening the throttle suddenly at low motor speed, the require-
ments of the motor are comparatively small and the suction is comparatively
weak. This suction controls the mixing of the gasoline and air pneumatically
by lifting a piston measuring device in the mixing chamber, thus allowing only
the correct amount of mixture to pass through. The necessary velocity or
vacuum at the mixing device is controlled by the piston and gives perfect
vaporization without having to use an excess of gasoline to obtain that result.

To sum up, the driver may stamp on the accelerator pedal and open the
throttle valve with impunity; but the mixing device takes care of itself, pro-
portioning the gasoline and air to the requirements of the motor with a pre-
cision which only a pneumatically controlled device can attain.

This improvement, which may rightfully be regarded as an improvement
in the motor itself, is largely responsible for the great torque or pulling ability
of the motor at low speeds.

The illustrations show very clearly the principles upon which this car-
buretor functions,

Aside from the periodical cleaning out of the screen at the base of the
float chamber and draining off any water or sediment which may have ac-
cumulated below the regulator, there is absolutely no maintenance or intri-
cate adjustment necessary.

The gasoline measured out by the measuring pin, may be varied by the
gasoline feed regulator which is connected to the lever on the dash. In cold
weather it is to be expected that a little richer mixture will be required, In
warm weather, it may be set to a leaner mixture,

For high altitudes, where air is at a lower atmospheric pressure, propor-
tionately less gasoline will be required. These adjustments are immediately
accessible to the driver.

There are no nozzles to change, no matter what the conditions require.

The gasoline consumption of this carburetor depends entirely upon the
performance of the car and the ability of the driver to regulate the feed to
meet his requirements.

It is obvioud that if the maximum performance is needed, more fuel will
be required to obtain that performance.

For the average user, or for the man who is interested in obtaining great
economy, the mixture may be set to run as lean as the driver desires.

Bear in mind, however, that reducing the proportion of gasoline to air,
gives a little less power and acceleration. Setting it in the right proportion,
(which must be found by adjustment, according to climatic conditions) results
in maximum power, and consequently a little higher fuel consumption than
some owners wish to tolerate. .
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Setting it to give too rich a mixture results in carbonization, mis-firing,
and increases the wear and tear on the moving parts of the motor.

If you find it necessary to enrich the mixture for starting purposes, do
not forget to re-adjust it to the lean position as soon as the motor warms up.

Do not have the air control lever in the ‘“choke” or “hot” position
after motor is warm, The increased resistance to the air intake causes pro-
portionately greater throttle opening than is necessary for the power devel-
oped and the results in excessive gasoline consumption.

The only attention necessary on this type of carburetor will be to see
that the filter under the float chamber is not clogged up, thereby restricting
the flow of gasoline, and that the needle valve is seating properly and does
not allow the gasoline level to increase and flow at the regulating sleeve. It
is also advisable to note the action of the carburetor in order to make sure
that the piston valve is acting smoothly and responds to the'speed of the
motor. It is possible that this piston valve may be stuck in the cylinder
through an excessive accumulation of dust, which may be caused by driving
on a much frequented road. Provided the owner uses the strangler for starting,
it is very unlikely he will notice the valve having stuck, it being possible to
operate this carburetor without any valve action at all. However, if the car
is used by an experienced driver who counts upon quick acceleration and good
hill climbing abilities, he will notice the difference. Especially will the dif-
ference be noticed if he is driving without the strangler; this particularly
applies to cold weather.

To free the valve, it is only necessary to remove the cover at the top of
the cylinder, withdraw the valve from its place and clean it with a little
gasoline. In putting it back, a few drops of kerosene on the top of the piston
will help in flushing down any sediment or grit which the gasoline may have
left.

23



Important

WHEN ASEEMBLING METERIMG PIN AND ALSD THE AR BELL TOo THE

In

THROTTLE @BOOY RBRE SURE THE ARMROW oM THE DBELL POINTS

THE BAME DIRECTION A% THE OPEM END OF THE ¥ GROOVE, VIZ, I}-I—t

1M SAME DIRECTION AS

1M THRAQTTLE BODY,

AND THAT ARROW OMN BELL ALSO POINTS

ARRRDW

IMPORTANT FOR CARBURETOR TO FUNCTION PROFERLY.

THESE ARE

ARROW ON THE BELL

W QROOWE

S

Hemmme
-

N

ARADW IN THROTTLE BODY

L
S—
e

B

Fo—— ===

S g

LY

S S DL T T

e

=4

W GROQVE —

-

Te MoToR +—a i



Valve-Timing

If, for any reason, the cam or crank shaff gears have been removed, amd it
has been found necessary to re-set the timing, the following is the method of
procedure, )

Open the hand plate inspection hole in the left rear engine foot, and with
the hand crank, bring No, 1 piston to the upper extremity of the compression
gtroke. This can be determined by helding the finger over the pet-cock on No. 1
cylinder, which is nearest the radiator, untll it starts to blow. Then watch the
fAywheel through the hand inspection opening for the marks DE_]-i-E to comme to
the pointer. Then turn the fiywheel one complete revelution, bringing the mark
D-1-6 again to the poloter, and carefully continue to turn the dywheel until the
mark EC-1-6 comes to the pointer, this mark being approximately ;" bayond the
mark DC-1-6 measured on the rim of the fiywheel

Leaving the flywheel In this position proceed to turn the cam shaft in an
anti-clockwise direction, until No, 1 exhaust valve {8 cloged. In order to make
certain that the exhaust valve is closed, turn the cam shaft one-quarter turn
further in an anti-clockwise direction. and adjust the tappet so there is a clear-
ance of 003" between the tappet and the end of the valve stem. Then turn the
cam shalt back, or In a clockwise direction, wntil the exhaust valve begins to
1ift, then turn again in an anti-clockwise direction. so that the exhaust valve on
No. 1 eylinder has just clozed and one can get a 001" feeler between the tappel
and the cnd of the valve stem, You will know then that you have the correet
pozition of the cam shaft in relation to the above deseribed position of the crank
ghaft. Check this on Mo, 3 and No. 5 cylinders also.

Install the cam gear on the cam shalt flange, taking care to see that the
button and washer are in place between the cam shaft flange and eam gear, alao
uzing great care not to move the cam shaft. The cam gear should be mounted
on the cam shaft flange so that the round hole in the cam gear coineides as
nearly as possible with one of the holes in the cam shafs flange, Draw up cap
gorews and make sure that lock
washers are bent into position.

Late timing will be indicated
by o lack of power and popping
hack at fairly high speeds if the
motor is hot and pulling hard. as
on o moderate hill. Early tim-
ing will be Indicated by inability
o make motor run amoothly and
lack of power at moderate apeeds,
10 to 15 miles per hour especi-
all¥, or aceelerating. Motor will
overheat very easily and exhanst
valves will burn up.

Cycle of Timing

Intake 1 and & opens 84 inch
after “INZ" 1 and & has passed
pointer. Shaft makes % revolu-
tion, bring it to lower "D posi-
tlon. Intake closes G6.04 inch
after thiz point, Compression
and expansion stroke take ap-
proximately /6 of revelution.
Exhaust opens 6. 60 inch before
bottom “DC™ §2 reached and re-
maing open until top DO 1
and 6 is passed by .96 inch. L‘IR%Eﬁ#ERFEEFNE:TgFﬁgP’IES:#?&TER

Rottom “DC™ i3 not marked o

but can he ganged by making
half revolution from upper “D{."
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Tappet Adjustments

As the demand for motor silence is becoming more and more pronounced
and there is a tendency for mechanics to heed owners in their demands for
this extreme silence, the guestion of proper adjustment of tappets becomes
important. This does not refer to instances where any one particular tappet
is noisy to an unusual extent, but to instances where the general tappet noise
of a motor is greater, in the opinion of the new owner, than that in some
other motors he may have noticed.

The lashing up of tappets with a minimum eclearance on new cars results
in cut push rods and cams. If it were possible to get all Hudson owners
to drive their cars with a .005” to .006” tappet clearance for the first 500
miles, the wearing of tappets and cams would be practically
unknown. If owners could be made to appreciate what this
means to them in the ultimate life and economy in operat-
ing the car, they would certainly be glad to drive their cars
with a little more noise until the parts were worn in and
could be tightened with safety.

Showing condition which prevails when tappets are
adjusted too closely and motor running under load. Note
valve slightly open due to expansion of valve stem, allow-
ing full force of explosion to be transmitted through valve
assembly to bottom of tappet. Cut push rods and burned
valve seats are some of the results.

If proper clearance is allowed at these
points, a film of oil will accumulate between
cam and bottom of push rod at every revolu-
tion of cam shaft, preventing any chance of
a cut tappet.

It is not right to take the quietest tappet
of the twelve and lash up the others to equal
it. Endeavor to average the noise as much
as possible. The motor may be a little more
noisy, but so long as there is a distinct even-
ness to the sound, it iz far less objectionable
than eleven quiet tappets and one noisy one.
This method of adjustment offers a clearance
of from .004” to .006” which will never result
in cut push rods. *

In the sketch we have endeavored to show what takes place when the
tappets are lashed up too tightly. The tappet is riding the cam all the time.
The ground surfaces of the cam and tappet, although perfectly smooth to
the eye are actually not so. Any ground surface, fresh from the grinding
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wheel, is quite rough when viewed under the microscope, and if two such
surfaces run together at high speed and with little or no oil, cutting is sure
to result. The reason for this is that small particles of steel, which are re-
moved by the cutting action, stay in the path of the cam and push rod and
are not flushed out by the oil film, as would be the case if the tappet had
sufficient clearance to leave the cam every revolution and allow a little oil
to accumulate. We have made some tests on this phenomenon and find that
a tappet which is run 500 miles with a .006” clearance polishes up to such
an ideal surface that it is practically impossible to wear it thereafter even
by abuse. .

It is a physical impossibility to machine two surfaces so that they will
always come together with a perfectly flat contact. Our sketch shows, in
an exaggerated way, the condition of the adjusting cap screw which is not
absolutely square with the bottom of the valve stem. In the case where the
flat valve stem is used, the contact is made to one side and there is a direct
thrust or tendency to push the valve stem away, which causes rapid wear
of the valve stem guides. By pointing the end of the valve stem, it forms a
small cup seat for itself, which is also in the center of the adjusting screw
and the lift is therefore always direct and perfectly vertical.

As the quality and amount of oil contained in the motor has also a great
deal to do with valve tappet noises, it is important that you do not unneces-
sarily adjust tappets without making due allowance for the condition of the
oil and its effect on such tappet noises.



The Electric System

In this book and other literature dealing with the Delco System, the
words “motor” and “generator” are frequently used. A motor and a gener-
ator are essentially one and the same machine so far as the construction is
concerned. If we take such a machine and connect it to a storage battery
s0 that the current will flow from the battery through the windings, the
armature revolves and the machine functions as a motor; i. e, the energy
taken from the storage battery is transformed into mechanical power.

If the armature is mechanically driven (by means of a gas engine or
otherwise), the field and armature circuits being closed, the machine will
function as a generator. If a storage battery is connected in series with the
armature, the current generated will be used in recharging the battery.

The Delco “motor-generator” as it is called, consists of a motor and a
generator. They are contained in the same housing, thus forming a single
unit.

Electrically, however, they are just as much separate as if they were
built in separate housings. On the armature shaft there are two sets of
armature windings and two commutators entirely independent of each other.
The commutator and brushes at the rear end belong to the motor part of the
machine; those at the front belong to the generator part.

In the field coils there are two sets of windings, one being used when the
machine acts as a motor to crank the engine and the other when it acts as
a generator to keep the battery charged.

A Single Wire System

The wiring of the Super-S8ix is known as the single wire or grounded re-
turn system. This is much more simple than the two wire system, since the
frame of the car is used in all circuits as the return. Circuit diagram, Fig. 1,
shows all the circuits of the Hudson-Delco system and the following explan-
ation of it shows how they may be traced.

Iig. 2 shows how simple the actual wiring is.

Some of the conventional ways of indicating electrical connections in
wiring diagrams are given on page 52.

The Cranking Circuit (Figs. 1 and 3)

At the lower left hand corner of the diagram, Fig, 1, the storage battery
is shown with the negative side connected to ground. From the positive
terminal of the storage battery a line goes te the motor terminals. This is
the lower of the three terminals on the side of the motor generator as shown
in the accompanying illustration (Motor terminal No. 1).

A second wire is attached to the motor terminal the other end going to
No. 1 terminal on the ammeter. This, however, will be taken up later, under
“Generator Circuit.”

The motor terminal is connected inside the motor generator to one end
of the lower series field coil, then after passing through the upper series
field coil the line goes to the upper motor brush which is insulated. The
lower motor brush is grounded to the frame. Between the brushes is shown
a circle representing the motor commutator. The motor brushes and com-
mutator are shown in the following illustration.

In Fig. 1 both motor brushes are shown raised away from the commu-
tator. They remain in this position at all times unless when cranking, thus
saving unnecessary wear on the brushes and commutator. When the starting
pedal is depressed, the rod operating in contact with the lower brush arm
moves, allowing both brushés to come in contact with the commutator.

The brushes are held against the commutator with sufficient pressure by
means of springs. The commutator consists of copper segments insulated
from each other by means of mica. The armature windings are soldered to
the commutator segments, therefore, when both brushes touch the commu-
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tator, current may pags from one brugzh to the other through the armature
windings.

The raising and lowering of the motor brushes, therefore, functions like
a switeh, 1. ¢, when the brushes are in contact with the commutator, the elr-
cuit is cloged: when raised away from the commutator the circuit s opened.

The cranking clreuit then simply is this, when the starting pedal is de-
pressed both motor brushes are brought. inte contact with the commutator,
This completes the eirenft and current flows from the positive terminal of
the storage batterv through the zeriez windings of the motor to the upper
motor brush, then through the armature winding to the lower motor brush.
This brush being grounded, current flows through the frame of the car to the
negative terminal of the storage battery which is also grounded. This cur-
rent going through the field coll and armature windings resulls in the armature
revolving.

When the starting pedal is depressed, in addition to moving the molor
brushes, it canses the motor clutch to engage wilh the teeith on the fly wheel
and with the armature pinion. When the armature revolves, therefore. it
drivez the fly wheel by meansz of the motor cluteh, and the engine is turned
over or cranked electrically, This circuit i shown in red in Fig. 3.

The Generator Circuit (Fig. 4)

Returning now to the motor terminal between the positive terminal of the
storage battery and the series fleld coil, take the line leading to No. 1 terminal
on the ammeter. After passing through the ammeter, the line goes to a point
above terminal No. 2, where it branches off in three directions. The first of
these goes upwards to the ignition button contacts, “X,)” the second goes
to the right to the cirewit breaker and the third goes down to the terminal No.
4 on the sawitch.

Taking the first of these going to the ignition contacts “X™: When the
ignition Lutton iz pulled out, these contacts are closed. Thig connectz to

33



1 HITHIANOD

BAWY WL

=
NOLLNE e
NHOH Liwn
a s INWLISISIN
1
4. SHOLIINNOD
LRl
LNIWNELENI £
HOLIANNDD
Ll

B AL

Jpuaany Fupsuta

|_I-”_I BALDY LNOD TNIAIL

HOLNETE

oD

NOLLIND

——

L1510

FONVLSIEIE WIWWI

DHILHTI

43
1

HYIHE
2D

1034 INILEYLS —
A CALYHIAD
! [
__.._ AHILLYG _—
AIVHOLS ——

HOLYHINID
IVHIWEIL +

HOLOW -
|

a13ld
S3HIG
HImMo

a3id
EICELS
H3ddN

LERELE]
ANAHE

_IWHIWEIL 07314 LNAHS

z TAWNIREIL WOLYHINID
anlE EILINWY

O 0y

=

W




v.w_h
.::u..m..v.:::.5:2«

Wn

I

mhot_‘_..ZODUz_E_._.

.:_n_mn_oz_._.m(._.m
\rmou,_.(xumo

.Is

lll-lll
I
|I

l
J(z_Exm.—.

xo.tui HTI .

n.._m_u
mu_mmw
ngo._

mEtJ
..:(._.

zuwﬁazcu Eut.qm
m.____,_q._ woquoh.m

D(u_.._ KO._.dmmzwD

20._..._.3m
ZKOI

Vel

h__z__._

xOP:m_m._.m_o
vuuz<._.m_mux

m
..mmOFouzzoo\.

as_ﬁn
._.zm__...__._usz_

\

Im_...mm
n_m__t.

A

_m

EOkUwZZOU

.:OQ

zo_._._zQ ...:u_n_

Ou.umw
.cutm_._

Iu._.;_aw
xo._..(.tuZu,U

_u._u_m

4¢ -_..Z_-_Im

._«z_zxupn._u_u._,zaxm
.wn
G

...«.z_ixm._..uOk«uuzwa
n:hwtuhui.l«

mthwmm
.E:ox_u

pY

uuhuz._z‘__

_UZE.IO_.._




terminal No. 2 and from there a line goes to the generator terminal. A wire
leads from this terminal inside the generator to the GENERATOR SWITCH.

This is simply a place where the generator circuit is disconnected during
the time that the motor ecircuit is completed, i. e., while cranking. The gen-
erator switch is closed at all times except when cranking. It thus opens and
closes the generator circuit at the proper time due to the up and down motion
of the upper motor brush, which in turn is actuated by the starting pedal. A
wire connects from the generator switch to the left hand generator brush,
the ecircuit being completed through the armature windings and commutator
to the right hand brush which is grounded, Current therefore returns through
the frame of car to the negative side of the storage battery in the usual way,
thus completing the generator armature circuit.

Shunt Field Circuit (Fig. 4)

Returning to the contacts “X"” (closed when the ignition button is pulled
out), a second pair of contacts, “X-1,” is shown, through which current may
pass by means of the light line in the center down to terminal No. 4. Two
branches lead from this point, one to the shunt field terminal No. 4 and the
other to the ignition coil. Take the first of these leading to the shunt field
terminal to which is attached one end of the shunt field winding. The other
end of the shunt field winding terminates in a small brush resting on the gen-
erator commutator, This is known as the third brush and is for the purpose
of regulating the output of the generator.

When the generator circuits are completed as explained above, one or
other of two conditions may exist, depending on whether the engine is at rest
or running. When the engine is at rest and the generator circuits completed,
current flows from the storage battery through the GENERATOR windings
and causes the generator to act as a motor as explained on pages 33-36, (Note—
This must not be confused with the actual cranking operation in whieh the
current from the storage battery flows through the MOTOR windings,)

CONNECTS TO
TERMINAL {No. 2)

GENERATOR
SWITCH
CONNECTS TO

GENERATOR BRUSH

UPPER MOTOR
BRUSH

QiL HOLE —

MOTOR
COMMUTATOR

LOWER MOTOR
BRUSH ———

PIN OPERATING MOTOR BRUSHES

Motor Brushes and Commutator
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The functioning of the generator (as a motor) is as follows: The portion
of current which flows through the shunt field winding and third brush excites
or magnetizes the field (or pole) pieces of the machine. The armature re-
ceives its excitation (or magnetism) from the current passing through No. 2
terminal, therefore, it will revolve between the pole pieces—and the electrical
energy taken from the storage battery is thus converted into rotary energy—
i. e, the generator acts as a motor.

The only purpose of using the generator as a motor is to cause the
armature to turn over slowly to facilitate meshing the flywheel gears before
the cranking circuit is closed. These gears would seldom stop in the cor-
rect position for meshing and the starting would be very uncertain. The
gears being brought completely into mesh results in the brush plunger
being withdrawn sufficiently to allow the motor brushes to drop. This opens
the generator switch and the generator circuit is disconnected. The current
then ceases to travel through that path but takes the newly completed circuit
through the motor windings, as explained under “Cranking Circuit.”

Actual Generating Conditions

Now, we assume that the engine starts: The pedal is released and the
gears run out of mesh again, The plunger travels into place and lifts the
motor brushes off the commutator, at the same time closing the contact at the
generator switch. The generator circuits are complete again, and if the
engine is driving the generator fast enough, current is being generated.

In describing the generator circuit in the foregoing paragraphs, we as-
sumed that the engine was not running, and that the current from the stor-
age battery passing through the windings caused the generator to turn over
as a motor. Now we have assumed that the engine is running, the generator
1S BEING DRIVEN and the same circuits are completed or closed. As long
as the generator is being driven faster than it would ordinarily turn over as
a simple motor, it will generate current instead of using it up. Therefore
the current will flow along the same path as before, but in the OPPOSITE
DIRECTION. The shunt field current, however, will flow through the field
windings in the same direction.

The generator will be putting current into the battery instead of taking
it out.

If the strength of the magnetic field remains constant the amount of
current generated is proportionate to the speed of the generator. A gasoline
engine runs at speeds varying from 200 to 2000 revolutions per minute and
upwards, and it is therefore obvious that altogether too much current would
be generated, and the storage battery would soon be ruined if some means
of regulating the supply were not included in the system.

Regulation of the Charging Rate (Fig. 4)

The regulation of the current (generator output) is obtained simply by
varying the strength of the magnetic field, but this is brought about in a dif-
ferent manner to, and is an improvement over, the methods formerly used.
Referring to Fig. 4, it will be seen that the lower end of the shunt field is
connected to a third brush which is in contact with the generator commutator.

The strength of the magnetic field depends upon the amount of current
flowing through the field windings, and this in turn depends upon the voltage
(pressure) applied to the third brush. This voltage depends upon two things:
First, the position of the brush on the commutator with relation to the other
brushes, and second, upon the speed of the armature. In regard to the posi-
tion of the brush on the commutator, this is set before leaving the factory to
give the best average charging rate, and must not be moved or interfered with
as long as the charging rate is satisfactory.

If it becomes necessary to INCREASE the charging rate, loosen the two
screws by which the arm supporting the third brush is attached and move to
the right (looking at front end of generator). A small movement makes a
considerable difference in the charging rate. Then tighten the screws.
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IT IS HIGHLY IMPORTANT after moving the third brush to sand it
carefully down so as to fit the commutator accurately, otherwise the generator
will not deliver the full amount of current,

If it becomes necessary at any time to DECREASE the charging rate,
proceed exactly as outlined above, but move the brush to the left.

The third brush affects the generator output at varying speeds in the
following way: At low speeds the voltage or pressure applied to the third
brush is comparatively high, therefore, a considerable amount of current will
flow through the shunt field windings, This gives a strong magnetic field at
low speeds, and the generator output will be good considering the low speed.
Increasing the speed under these conditions would increase the generator out-
put too rapidly and at high speeds there would be too much current produced.
With the increase in speed, however, the voltage applied at the third brush
decreases, consequently the magnetic field becomes weaker and the generator
output is kept from becoming too great. In this way the generator output
increases until a speed of about 20 to 24 miles per hour is reached. The
current is then at a maximum which is arranged to take place at this speed
because experience has proved that this gives the best all around results. At
still higher speeds the magnetic field becomes so weak that the output begins
to diminish, thus preventing the storage battery from being charged at too
high a rate. The following table represents on an average the manner in
which the charging rate should vary at different speeds.

Miles Per Hour Amperes

9 5
12 10
18 16
24 17
30 15
36 13
42 11

When the engine is running less than 300 revolutions per minute, the gen-
erator will run faster than it is being driven by the engine. This is because
the generator does not generate sufficient pressure (or voltage) to overcome
the voltage of the battery and current therefore flows back through the gen-
erator windings. Thus the armature revolves as a motor.

An automatic cut-out could be used to prevent the battery from dis-
charging in this manner through the generator windings at speeds lower
than 300 revolutions per minute. The amount of current wasted, however, is
negligible and an automatic cut-out is therefore an unnecessary complication.

A roller clutch, similar to the free wheel on a bicycle, is used to allow
the generator to over-run at speeds lower than 300 revolutions per minute
as explained above. This clutch also allows the armature to revolve when
the ignition button is pulled out as explained under “GENERATOR CIR-
CUIT.” If the engine should be stopped or stalled without switching off
the ignition button, a steady discharge from the storage battery of 3 or 4
amperes would take place causing the armature to revolve. It is essential,
therefore, that the ignition button should be pushed in whenever the engine
is not running.

The foregoing explains the circuits brought into operation by closing the
switches at “X” and “X-1,” as shown in red, Fig. 4.

Ignition Circuit (Fig. 5)

Returning to terminal No. 4 on the combination switch, a wire is shown
connecting to the ignition coil. This is represented in the diagram, Fig. 5, by
two zig-zag windings, the upper one representing the primary winding of the
ignition coil and the lower one representing the secondary or high tension
winding. (These are further described under “Ignition Coil.”) )

‘When the ignition button is pulled out, contacts “X” and “X-1” are closed.
Current may, therefore, flow from the storage battery through the contacts
“X" and “X-1” to terminal No. 4. Passing out of the switch at this point it
goes to one end of the primary winding of the ignition coil and, after passing
through this, it goes along the wire marked “4A” to the resistance unit which
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is mounted on the side of the distributor, then through the timing contacts
(breaker points) when closed, to ground. The return part of the circuit is
completed to the negative side of the storage battery in the usual way by
means of the frame of the car. This completes the primary ignition circuit,
also known as the low tension circuit.

The Ignition Resistance Unit (Fig. 5)

This consists of a coil of wire mounted on a porcelain spool. The coil of
wire (represented in Fig. 5) is connected in the low tension ignition circuit in
such a way that all the current passing through the ignition coil and distri-
butor contacts must pass through this wire. The resistance wire is made of
a special alloy., Under ordinary circumstances it remains cool and offers little
resistance to the passage of current. If the primary circuit should remain
closed fer any considerable length of time when the motor is not running,
the current passing continuously through the coil will heat the resistance
wire thereby increasing its resistance to a point where only a normal amount
of current will pass. This insures against waste of current and damage to
the ignition coil and timer contacts.

The Condenser (Fig. 5)

The condenser is represented in Fig. 5 at the right side of the distributor
contact points. One side of the condenser is connected to the ignition circuit
between the resistance unit and the distributor contact points, and the other
side is grounded.

The condenser is a simple device and serves two very important purposes.

First. It prevents the arcing or burning at the timer contact points
that would otherwise take place every time the contacts “break.”

Second. It gives a greatly increased pressure (or voltage) to the high
tension current.

Without this effect the voltage would not be sufficiently great to cause
a spark at the spark plug points. The other side of the condenser is grounded
and since the two wires are not connected together inside the condenser,
it is obvious that any internal connection would cause a short circuit and
trouble would result.

The condenser may also fail due to open circuits caused by loose con-
nections. These may be intermittent or constant, but in either case will cause
failure of the ignition.

Before leaving the subject of the primary or low tension ignition circuit,
it should be noticed that when the generator is being driven fast enough to
charge the storage battery, the current used for ignition, lights, ete., will come
direct from the generator and not from the storage battery.

High Tension Circuit (Fig. 5)

The lower zig-zag winding of the ignition coil represents the secondary
or high tension winding. One end of this winding is connected to the primary
winding and the other end is connected to the high tension terminal on the
side of the coil. From this terminal a wire leads to the center of the dis-
tributor head, from which point the current is distributed by means of the
rotor to each cylinder in the proper order.

Distributor and Timer

The distributor and timer is separate from the motor generator and is
carried on the front of the engine above the timing gears. It is driven by
spiral gears from the pump shaft.

The distributor consists of a cap or head of insulating material carry-
ing one high tension econtact in the center with similar contacts spaced
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equidistant about the center, and a rotor, which maintains constant contact
with the center,

The rotor carries a constant button (Page 42) which aerves to close the
high tension circuit te the spark plug in the proper cylinder,

Beneath the diztributor head and rotor iz the timer. Thia is provided
with & screw in the center of the shaft, the loozening of which allows Lhe
cam to be turned in either direction to secure the proper timing, turning
in a elockwise direetion to advanee and counterselockwise to retard.

The cam action opens the contact points while the closing is brought
about by means of a flat spring.

Seo that the contaet points, breaker arm and apring are in perfect con-
ditlon and work frecly, The contact spring should press the contact points
firmly together when the cam I8 on contact, If the contact points show signs
of pitting or burning they should be cleaned up a0 they have sufficient contact,

Sometimes a file 18 wzed to clean these points, with the result that the
contact surfacez are not parallel. Do not fille the contact points unless they
are badly pitted, Contact points can be cleaned with a piece of very fine
zand paper,

Before selting the ignition timing, it is essential that the contact points
on the timer have a proper gap (See page 41). If the gap iz changed after
timing the cam, the ignition timing will also be changed. The gap should
be 018"

The mechanizm for operating the awlomatic spark advance is shown in
the next ilustration. The weights which are mounted on the disc move out-
wards as the apecd increasea, overcoming the resistance of the springs. This
hag the effect of automatically sdvancing the spark to the correct position in
propartion to the engine speed,

The hand spark control iz for the purpose of securlng proper timing for
various conditions, such as starting, difference in gasoline, variable weather
conditions and for higher speed.

ADJUSTING HUT LOCKIKG SCRAEDW

CONTAGT POINTS

SLREW FOR
G
ADJUSTMENT

BREAHER &AM

ARRING

TEMMINAL

CONDENSER HESIBTANGE LUNIT

Dhistributor
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A wrench iz furnizshed with the car to fit adjusting nut (Page 41) also a
thickness gauge on thiz wrench for the contact points, and a thicker gauge
for the spark plug points.

s COM TACT BUTTON

ROTOR

WEI{I.H"I'H-

AUTOHATIO ADVAKLCE RING

HAND AD¥ARCE LEVER

Auvtematic Advance Governor

To Time the Ignition

Set the spark lever on the steering wheel at the top and see that the
advanee rod which connects the distributor advanee lever and seetor gear at
the base of the ateering box is not too long 20 as to hind the distributor
advance ring in the housing.

This rod should he adjusted so that the yoke end fits into the generator
advance lever without any binding when the hand lever on the steering gear is
fully advanced. The distributor advance ring will wear rapidly if this adjust-
ment i not properly taken eare of.

Open the priming cocks on the motor, turn slowly by hand, using starting
erank until No, 1 eylinder starts to blow, Thizs indicates that this cevlinder
is on its compression stroke, To determine this, hold your finger over the
priming cock.

No. 1 eylinder is due to fire in advance position when the mark “A"™ on
the flywheel reaches the pointer attached to the crank case. This may be
obaerved through the inspection hole on the fiywheel housing left side motor.
Mark “A" is 4% before top center. (Top center is marked D-C-1 & 8.)

Loozen cam and set to break at this point. The adjusting screw on the
cam must always be set down tight after changing this adjustment.

The spark oceurs the instant the timer contacts are open, In checking
the timing, the cam =zhonld be held on tension in the opposite direction of
rotation so that all hack lagh is taken up when rotor button comes under No. 1
contact on the distributor head.

After checking the timing, replace the rotor. Rub a liitle vaseline on
the rotor track of the distributor head before seeing that this Is down tight in
position,
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Ly -
The Ignition Coil

The iguition coll s mounted on the dash, and serves to transform the low
voltage in the primary eircuit to a high voltage in the secondary circuit.

The center of the evil consists of an iron core composed of a bundle of
soft iron wires, Around this is placed some insulalion on top of which the
primary winding iz wound. This consists of comparatively few turng of
heavy insulated wire and terminates in terminals 4 and 4-A (on the end of the
coil). Insulation is placed around the primary, and outside of thias the sec-
ondary winding consisting of many turns of fine insulated wire is wound
with additional insulation between each layer. One end of the secondary is
connected to the primary near terminal 4-A, and the other end terminates in
the high tension terminal on the side of the coil (Ses Fig. 5).

Horn Circuit (Fig. 6)

Current for the horn is taken from the storage battery if the ammeter
shows discharge, or from the generator if the ammeter shows charge.

It taken from the storage battery it goes through the ammeter direct
to terminal No. 3 on the combination switch, If taken from the eenerator it
goes firgt of all to terminal Mo, 2 on the combination switch. then through
contacts “X” (the ignition button being pulled out) to terminal No. 3. A wire
connects No. % 1o one of the terminals on the horn, the other termingl being
connected by means of & wire to the switch operated by the horn bution
When the horm button s depressed the switch contacts are closed and the
current is grounded ‘at this point. The remaining part of the ecircuit is com-
pleted through the frame in the usual way., The horn eontains a small motor
consisting of an armature and field windings, and when the horn button on the
steering wheel Is depressed it allows the current to fow through these wind-
ings causing the armature to revolve and sound the horn.

The Circuit Breaker (Fig. 6) .

The Cireuit Breaker is mounted on the Combination Switch as shown in
Figure 2: it i& a protective device to prevent excessive current from flowing
through the lighting cireuit in the event of a ground developing in the line.

It consists of a coil of insulated wire wound on an iron core. The winding
iz connected to a pair of contact peints in such a way that when the contacts
open, the circuit I8 interrupted or broken. Normally the contacts remain
cloged allowing sufficient corrent to pass through the cireult breaker to supply
the Hghts. If any part of the lighting elreuit becomes grounded without first af
all passing through the lamps. a heavy flow of ewrrent far in excess of the
normal amount will take place. This heavy current magnetizes the iron core
of the cireuit hreaker so strongly that it atfracts the small piece of iron
called the armature thus separating the contact pointa.  This momentarily
cuts off the fow of current, which in turn allows the contacts to close again
and the operation i repeated, causing the circuit breaker to give out a clicking
sound.

The circnit breaker thus not only glves warning of a ground in the lighting
cireuit but also prevents injury to the wiring by permitting only about from
5 to 7 amperes to flow through it when vibrating.

If the cirenit breaker vibrates repeatedly do not attempt to increase the
tension of the springs. The vibration is caused by a shert eircuit or ground in
the system and thig must he located and eliminated before the circuit breaker
will again operate properly.

If the Circuit Breaker Vibrates

Push In the three ignition buttons. 1f the breaker continues to vibrate,
the trouble should be looked for in the switch, If the breaker stops vibrating
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when the three ignition buttons are pushed in, pull them out one at a time
and observe which one causes it to commence vibrating. The ground or short
circuit must be in this line. The trouble may be located more accurately by
disconnecting the wires at the junction block, lower left hand side of dash.
If the circuit breaker continues to vibrate when these wires are removed, the
ground must be in the wiring between the switch and the junction block; but
if it stops vibrating, the trouble must be in the wiring between the junction
block and the lights.

By testing each wire individually, the exact circuit wherein the trouble
exists may be located.

Lights (Fig. 6)

Returning to the point above switch terminal No. 3, Fig. 6, where the line
divides. The line going to the right leads to the circuit breaker. After passing
through the circuit breaker winding, represented by the zig-zag lines and
contact points, connection is made from this point to each of the three lighting
contacts. The operation of each of the three lighting buttons will now be
described.

Dash and Tail Light Circuit (Fig. 6)

When the lighting button nearest to the ignition button is pulled out, the
dash and tail light circuit is completed and the current passes out through
terminal No. b, then to the dash lamp socket and through the lamp filament.

A wire leads from this lamp to terminal No. 5 of the junction block on the
dash and from there a wire leads to the tail lamp. After the current passes
through the tail lamp, it goes to ground, i. e, the frame of car. Thus the
lamps are “in series,” and current has to pass through both bulbs before it
reaches ground. It, therefore, follows that if the filament of either lamp
burns out or the line becomes broken or the ground disconnected, both lamps
will go out. The wiring is arranged in this manner for the purpose of warning
the driver when the tail light is out.

Head Lights (Bright) Circuit (Fig. 6)

When the center one of the three lighting buttons is pulled out, the head-
light eircuit is completed and current passes out through terminal No. 6 to
terminal No. 6 of the junction block on the dash, and from there a wire leads
to the front cross member of the frame where it branches out immediately
back of the radiator. One branch wire feeds the right hand headlight, the
other the left. After the current passes through the lamp bulb it goes to
ground. Both lamps being fed from branches of the same wire they are “in
parallel.” Therefore if one bulb burns out, the other circuit is still intact and
the lamp on that side will continue to burn. If the feed wire be grounded
before the point where it divides, both lamps will go out, owing to the com-
pletion of the circuit without passing through the lamp bulbs.

Head Lights (Dim) Circuit (Fig. 6)

When the end lighting button is pulled out, the headlight circuit is com-
pleted, but instead of the current passing directly out through terminal No. 6,
it first of all passes through the dimmer resistance. This is a coil of wire that
hag the effect of choking the current supplied to the headlights and they do
not burn so brightly, nor do they consume so much current.

If the headlights are operating “dim,” it is unnecessary to depress the
“dim" button in order to get them to operate at full candle power. Simply
pull out the second button. This operation cuts out the resistance, and if the
second button is again depressed, the lights will operate dim.
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Varying the Dimming of Headlights

We frequently receive inquirieg on the possibility of varying the intensity
of the headlights when the dimmer is in circuit. As this is more or less a
matter of personal taste, and so easily accomplished, we believe the following
information will be of value: '

It is necessary to remove the switech in order to bind up one or more
coils as shown. The switch is held in place by four bolts which pass through
the housing at the back of the switch. When these bolts are loosened, the
housing will fall down. Therefore, the No. 1 wire which connects with the
generator should be removed before dismantling the switch, otherwise short
cireuit will result and the wires may be burnt out (See Page 32). Tying one
coll together will not make very much difference., Removing half of the resist-
ance will make a considerable increase in the light given, almost too much for
town driving, We recommend experimenting by short circuiting the outer
coil first then making further adjustments to suit personal taste.

. The Dimmer

The Junction Block

The Junction Block provides a handy means of disconnecting the lighting
connections in case of trouble on any particular line or when removing the
body. For instance, if the circuit breaker commences to click when any of
the lighting switches are pulled out (indicating a ground); it is obvious that
any of the junction block connections ean be reached quickly and the wires
disconnected one at a time till the faulty line is discovered.

The Junction Block is located on the engine side of the dash near the left
hand side frame.



Attention to Be Given to Electric
System

The Motor Generator

Examine from time to time all wires attached. See that terminal clips
are well soldered to wires. Sometimes they become partly or completely
disconnected. Wires that are exposed, due to cut or worn insulation, should
be replaced with new wire or the injury should be taped over and shellacked.
(Clean off all oil, dirt and moisture from terminals especially.

Don’t use aluminum paint near terminals. It may cause a short circuit.

See that bolts securing the generator to the supporting bracket have not
worked loose,

0il according to instruections on the generator or in the Reference Book.

Commutator and Brushes

A eclean, dry commutator and well-fitting brushes are necessary and a very
brief inspection shows whether they fulfill these conditions or not.

The motor commutator gives very little trouble, but the generator com-
mutator, being fitted with carbon brushes, has a tendency to become dirty.
This is particularly the case when oil is allowed to accumulate on the
commutator,

Don’t put any oil on the commutator. A dirty commutator may be cleaned
by using a little kerosene on a cloth and then wiping off thoroughly dry with
a clean cloth.

When a commutator is in perfect condition it has a smooth, glossy surface,
usually of a purplish color. The surface of the brushes where they rub on the
commutator also presents a smooth, highly polished appearance and the entire
area or cross-section makes contact. When this most desirable condition is
attained, very little trouble is experienced, since the commutator remains clean
and bright and the brushes show hardly any signs of wear. This is not
beyvond the reach of anyone if only a little time and care are given toward
the end in view.

Use only a medium sand cloth, say No. 0 or No. 00.

Never use emery or emery cloth near a generator.

To Smooth Commutator

Take a strip of sand cloth the width of the commutator and pass it under
the brushes. Pull the ends of the strip back and forth until the commutator
is smooth all the way round.

Don’t attempt to hold a piece of sand cloth on the commutator with the
finger or a piece of wood. This will cause an uneven surface and the brushes
will fit poorly.

After sanding the commutator, carefully remove all grit and dust, taking
gpecial care to clean thoroughly between the copper segments, then polish
with cheese cloth and a small quantity of oil.

High Mica (Fig. 7)

This condition exists when the copper segments of the commutator have
worn down, leaving the mica slightly higher. The brush then rides on the
top of the mica and makes very imperfect contact with the copper or none
at all. As a result, very little or no current will be generated.

To remedy this trouble, remove the armature and true up the commutator
in a lathe, This should be very carefully done, taking only a light cut. This
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prevents waste of copper and keeps the tool from digging in. Notch all the
micas between segments with a saw-file, then with a piece of hack-saw blade,
undercut the mica to a depth of about 1/32 of an inch below the copper. (See
Fig. 7). The hack-saw blade used should be .002” or .003” thicker than the
mica and should be ground to this size if necessary. This operation should
be performed very carefully and by a skilled workman, if possible. Finally
use a strip of smooth sand cloth fo remove any burrs, and polish with cheese

cloth and oil.

COMMUTATOR AND
) COMMUTATOR
STARTING GROOYE [N MICA
WITH 3-CORNERED FILE
SEGMENTS
MICA

RIGHT WAY

MICA MusT BE CUuT
AWAY CLEAN BETWEEN
SEGMENTS.

SLOTTING M™MICA

Revolve the armature at a high rate of speed for this purpose.

BRUSHES

) = ——

COMMUTATOR

SLOTTING MICA WITH
PIECE oF HACKSAW SLADE

SEGMENTS,
MICA

WRONG WAY

MICA MUST NOT BE LEFT
WITH A THIN EOGE NEXT
To SEGMENTS,

SLOTTING MICA

Fig. 7

' Fitting Brushes (Fig. 8)

To fit brushes properly, insert a strip of sand cloth as before, but turn the

rough side next to the brushes.
normal spring tension.
close together. (See Fig. 8.)

Allow the brush to rest on the sand cloth with
Then pull the strip back and forth with the ends held

Examine brushes after sanding to make sure they have been sanded all
over the end. Pay special attention and keep the commutator very qlean fo_r a
few days afterwards until the commutator and brushes take on a high polish.

Caution

Never clean a commutator with gast_)line.
continue to evaporate for quite a long time.

the machine is operated.

It may get into the winding and
This might become ignited when
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Noisy or Squeaky Brushes

This is usually due to badly fitting brushes., It can, therefore, be remedied
by paying special attention to insure perfect contact between the brushes and
commutator.

DO NOT PUT ANY OIL, GREASE OR OTHER LUBRICANT ON THE
COMMUTATOR.

Sometimes the noise ceases if the brush is slightly set to one side by
means of a piece of wood. Do not use a screw driver or other piece of metal
for this purpose. See that the brush arm moves freely and that there is
sufficient spring tension to press the brush firmly against the commutator,
If all methods given above fail, try fitting a new brush.

If the motor brushes are at fault, the same remarks apply as given above.
If it is necessary to sand down or fit new motor brush, a hard medium must
be used in place of sand cloth. A carborundum cloth known as “Aloxyte” is a
very suitable medium for this purpose. Use smooth sand cloth, however, on
the motor commutator. (Note: It will not be necessary to undercut the mica
on the motor commutator sinece, with the harder brushes, the copper and
mica wear at the same rate,)

>
// BRUSH Z BRUSH
L

7
SAND PAPER *TsanorarEr
STRIP STRIP
RIGHT WwWAY WRONG WAY

SANDING BRUSHES

BRUSH Z BRUSH

4

SAND PAPER

STRIP
COMMUTATOR OMMUTATOR
SANDPAPER
STRIP WRONG WwWAY
RIGHT wWAY
Fig. 8

The Distributor

Examine the wires leading to the distributor, both the low tension and the
high tension. Keep the outside of the distributor head dry and free from oil,
dirt and moisture. Remove the head occasionally and clean out the inside with
gasoline. Examine the brush (contact) in the center of the distributor head.
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See that it is clean and has sufficient spring tension to cause it to make contact
with the center of the rotor; otherwise the ignition will be faulty. The same
remarks apply also to the rotor brush that revolves and makes contact with
the high tension terminals in the distributor head. -

Remove the rotor by lifting straight up. Inspect the mechanism below the
rotor. Remove any particles of dirt and dry up any oil or moisture that may
be there. Examine the contact points and occasionally clean by drawing a
small piece of smooth emery cloth between them. )

Replace the rotor, then replace the head, taking care to turn it around
until the tongue engages with the notch in the head.

Special attention should be given to the ignition resistance unit. Use a
small brush to remove any dirt that may be collected about it.

To test the ignition resistance unit proceed as follows: Close the dis-
tributor contact points, then close the ignition switch. This allows current
to flow from the storage battery through the ignition circuit. A drop of oil
placed on the wire of the resistance unit should smoke in thirty seconds.

If the wire does not heat up sufficiently, examine the resistance unit for
an “open circuit” or “short circuit.” (Note: “Open circuit” would mean no
current passing through the ignition circuit. “Short circuit” would mean
current flowing through the contact points to ground without passing through
the resistance unit.) Re-assemble carefully so that the current passes through
the resistance wire before going to ground.

There can be no question whatever regarding the good results that will
follow if you attend to these few inspections.

When Starting the Engine Note Particularly the Following:

Do not continue to crank the engine for more than thirty seconds if it
should fail to start.

Do not hold the starting pedal in after the engine has started as this
will burn out the lubricant,in the motor clutch. On account of the high
rate of speed at which it operates, very serious damage to the armature
and eluteh will result if the motor clutch should become dry and stick.

Review your actions and make sure that you have followed out the
instructions in regard to position of throttle, spark lever, ete., and see that
there is gasoline in the tank.

Take Care in Starting Engine

It frequently happens that you are in a very crowded street where the
noise of the traffic prevents your hearing whether your engine is running or
not. As a result, the starting pedal is pressed down with the intention of start-
ing the engine, only to realize an objectionable screeching sound and a sense of
having done some damage to the starting gears.

It iz not reasonable to suppose that an absolutely fool-proof piece of
apparatus can be devised which will eliminate the possibility of this happen-
ing, and we therefore take the opportunity of cautioning all owners against
being too hasty in assuming that the engine has stopped. In the winter time
when the curtains are all down and much exterior noise is execluded, the
danger is increased.

To safeguard against this, get info the habit of either pressing down on
the foot accelerator or advancing the hand throttle so as to determine if
the engine is running. Do this in every case if you are not certain that
the engine is in operation, before the starting pedal is pressed down.

When the engine is stopped or stalled do not leave the ignition button
pulled oui. This will discharge the battery through the generator winding.

When engaging the starter gears, it sometimes happens that the teeth
do not mesh readily. Do not force the starter pedal but allow it to come
back a little and try again. By this time the gears will have changed their
positions so as to allow the teeth to mesh properly.

The Motor Generator

The motor generator, operating as a motor, receives its energy from the
storage battery and transmits it through the motor clutch to the flywheel for
cranking the engine.
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The motor generator, operating as a generator, receives its energy from
the engine through an extension of the pump shaft, and delivers electrical
energy for the charging of the storage battery, and for operating the lights,
horn and ignition.

The Motor Clutch

The motor clutch and gears, which operate between the flywheel and the
armature pinion, are for the purpose of getting a suitable gear reduction
between the armature and the flywheel and permit the gear in mesh with the
flywheel to overrun the armature when the engine starts, and prevent the
armature from being driven at an excessively high speed during the short
time the gears are in mesh after the engine is running on its own power.

The Generator Clutch

The generator over-running clutch is for the purpose of allowing the
armature to revolve at a higher speed than that of the pump shaft during the
cranking operation; at the same time permitting the armature to be driven
by the pump shaft when the engine is running on its own power.

Lubrication

There are oil holes in the front and rear end housing. These convey oil
to the ball bearings at each end of the armature shaft, and should receive four
or five drops of engine oil every 300 miles.

Some Useful Hints

If the armature fails to turn over when the ignition button is pulled out
the trouble may be caused by one of the following:

1. Defective switch contacts. To test for this short circuit terminals 2
and 4 on the side of the motor generator (See the Super-Six reference book},
to the positive terminal of the storage battery. This completes the generator
circuits without passing through the switch, and if the armature now revolves
It indicates that the trouble is not in the generator, but probably in the switch.

2, Sticking front end clutch.

3. End thrust in armature shaft, or generator out of alignment,

4. A foreign body lodged between the armature and pole pieces or gén-
erator frame.

5. Broken or jammed generator bearings.

Items 2, 3, 4 and 5 are all mechanical troubles and the cause of the stick.
ing armature should be readily discovered.

6. Generator brushes making bad contact with the commutator, or none
at all. This applies to the two main brushes and also the third brush.

7. Loose or dirty connections, broken wires, ground or short circuit,
weak storage battery. : o

REMEMBER THAT THE THIRD BRUSH MUST MAKE GOOD CON-
TACT WITH THE COMMUTATOR AT ALL TIMES.

To realize the importance of this, raise the third brush with the finger
while the engine is running, and watch the hand on the ammeter go back to
Zero.

The same thing applies to the two main generator brushes.

A careful study of the wiring system, as outlined, will be well worth
while, and the knowledge and experience thus gained are your best friends
when something goes wrong.
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The Meaning of Conventional Electrical Characters

+ Positive terminal of battery or generator

—_ Negative terminal of battery or generator.
e
_— Battery ‘Sforacje or dﬂi cell

T
Q firmature and brushes of motor andgenerotor,

m Method of showing an inductive coil

Method of showing a non-inductive cerl. (Also used
4o show inductive coil when there 1s no danger
of con_fvslon)
W Used for resistance only.
Fcl"* Contact points.

-—._]=— Ground connections to _f-rame of car.

—0/ Switch

o

Motor Brush Switch

‘-j\/\/- P‘I‘lmo'rl-j
Ignlhon Coil
'W\W‘ Secondary

:" Condenser

—/I\—_ Crossed wires (Not connected)
—@— Connected wives (Also vsed for terminals)

Fig. 9
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The Following are the Specifications of the Hudson

Super-Six Lamps

Head Lamp Bulb

=

[

Tail and Dash Lamp Bulb

l Maximum |

Efficiency
Description || l{):-ifa i;flt :;r Ul;enrgﬁ}} : Volts Amperes “;%:,:!d ]J:r
in Inches 'I in Inches | Power
Head Light |
G-1615... ... 21-16| 8% | 7 3 | 1.00
Tail and Cowl
Light G6...| 3{ | 1% | 38145 | 84 | 1.25

Candle

Power |

15
2

Fila-
ment

Coll
Loop

Single Contact—Ediswan Base (Bayonet Candelabra)



The Storage Battery

The storage battery used with the Electric Cranking, Lighting and Ignition
System is designed especially for the Super-Six and is made by The Electric
Storage Battery Co. of Philadelphia, Pa., whose products for the automobile
trade are known as “Exide” batteries.

The Storage Battery consists of three cells, each cell containing fifteen
(15) plates—seven positive and eight negative. The battery when fully
charged will burn the head and tail lights approximately 12 hours.

It is an exceedingly important part of the equipment of the modern
automobile. It is the “heart” of the electrical system, supplying the power
for starting the engine, lighting the lamps and often current for ignition as
well.

The average car owner or chauffeur is fairly familiar with the engine
and its care, but is apt to regard the battery as mysterious and therefore to
ignore it.

A storage battery, like the tires, will eventually wear out with use. The
uormal life, however, can be very iuch shortened by neglect, the result of
which is the same as abuse.

CELL CONNECTOR - FILLING PLUG GASKET FILLING PLUG FIL;TRGRZLLJBE CELL COVER

HANDLE

SEALING
COMPOUND

[E00o000n

ARUBBER JAR

POS. STRAP

| WOOD CASE

POS. PLATE (Brown)
WOOD BEPARATOR

NEG. PLATE (Gray)

e e
e
h
E .
- ——————— e N NIRRT

|
L

Fig. 1
Storage Battery



Battery in Service

General

The care of a battery in service is summed up in the four following rules,
which, if observed with reasonable care, will result in the best service being
obtained:

1. Add nothing but pure water to the cells and do it often enough to
keep the plates covered.

2. Take frequent hydrometer readings.

3. Give the battery a special charge whenever the gravity readings
show it to be necessary.

4. Keep the filling plugs and connections tight and the battery clean.

Adding Water—When Necessary

Water must be added often enough to keep the plates covered. If the
plates are exposed for any length of ‘“ime, they may be seriously damaged.

The length of time a battery can go without the addition of water will
depend upon the season of the year, water being required more frequently
in summer than in winter.

The best plan is to make it an invariable rule to remove the filling plugs
once each week and add water if level of electrolyte is below bottom of filling
tube.

Never bring an open flame, such as a match or candle, near the battery.

Always add the water regularly, though the battery may seem to work
all right without it.

In freezing weather, when necessary to add water, always do it just be-
fore running the car.

If temperature is extremely low, start the engine so that the battery is
charging before adding water.

The reason for this is that water being lighter than electrolyte will re-
main on the surface and will freeze in cold weather, If the engine is run,
however, the gassing, due to the charging current, will thoroughly mix the
water with the electrolyte; also the motion of the car when running will have
a similar effect. Thoroughly mixed electrolyte will not freeze solid except at
very low temperatures.

The electrolyte in a fully charged battery (gravity above 1.270 freezes at
about 80 degrees below zero Fahrenheit; while in a normally discharged bat-
tery (gravity 1.150 to 1.175) it freezes at about zero Fahrenheit. Therefore,
it is especially important to have the battery well charged when the car is
standing in a very cold place.

How to Add Water

Remove filling plugs by turning to the left, and if level of electrolyte is
found to be below bottom of filling tube (Fig. 1), add water by means of the
hydrometer syringe or a very small pitcher until the level beging to rise in
the tube.

After adding water, be sure to replace filling plugs and tighten by turn-
ing to the right. If filling plugs are not tightened, the electrolyte will flood
out of the battery and cause damage.

Kind of Water to Use

Wipe off the top of the battery after adding water.
The water used must be of reasonable purity, as the use of impure water,
if persisted in, will injure the plates. Distilled water, melted artificial ice or
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rain water collected in clean receptacles is recommended.

For a large garage, where water is used in quantity, it is worth while to
submit a sample of the city supply for test, since this may be of sufficient
purity. Sample should not be less than one quart and should be forwarded in
a clean glass bottle, carefully packed and marked for identification, and with
express charges prepaid, to The Electric Storage Battery Company, 19th
Street and Allegheny Avenue, Philadelphia, Pa. The analysis will be made
free of charge.

Add Nothing but Water

Nothing but water must be put into the cells. If acid of any kind,
alcohol or in fact anything but water, is added to the cells, it will result in
very serious injury to the plates and may ruin them.

The electrolyte in a cel] consists of a mixture of sulphuric acid and water.
Sulphuric acid does not evaporate, water does. When the level of the elec-
trolyte in a cell becomes low, it is due, under normal conditions, to the evap-
oration of water, which should be replaced with water only.

There being no loss of acid, it is never necessary, during normal service,
to add acid to a battery.

1f electrolyte has been spilled from the battery by accident, the loss may
be replaced with electrolyte.

Hydrometer Readings—Value of Hydrometer Readings

Take frequent hydrometer readings, for they show whether the battery
is receiving sufficient charge.

When to Take Readings

Take a hydrometer reading of each cell with the hydrometer syringe at
least once a week and just before adding water.

If hydrometer readings are taken after adding water and before the car
is run, they are of no value, as only water or very weak electrolyte will be
drawn into the syringe. This is due to the water being lighter than the
electrolyte, and therefore remaining on the surface until thoroughly mixed
by running the car.

Take hydrometer readings at any time that any part of the electric
system on the car does not work properly, as they may indicate the trouble.

The method of taking hydrometer readings is fully explained on page 64.

What Readings Indicate

Specific gravity above 1.200 indicates that the battery is more than half
charged.

Gravity below 1.200, but above 1.150, indicates battery less than halt
charged, i. e., is approaching exhaustion. ]

Such a condition may be due to excessive use of lights, together with
slow running of the car, which cuts down the charging current from the
generator. or it may be due to trouble in the system.

The remedy is to use lights sparingly until the gravity rises above 1.200,
If graviuy will not rise above 1.200 within a reasonable time, look for trou
ble in the system.

Gravity of 1.150 or below indicates battery completely discharged (ex-
hausted).

An exhausted battery should be removed from the car and given a full
charge at once.
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If, after the battery has been fully charged, the gravity again falls to
1.150, it indicates there is trouble somewhere in the system which must be
located and corrected.

The specific gravity readings of all cells of a battery should normally
rise and fall together, as all cells of a battery as used with most systems
are connected in series so that the charging and discharging current passes
through all alike.

If the hydrometer reading of one cell should be considerably lower than
the reading of the other cells in the battery, and if this difference should
increase from week to week, it is an indication of trouble in that cell.

The trouble may be due to short circuit (page 37), causing the cell to
discharge itself, or it may be due to a leaking jar, as a slight leak will al-
low electrolyte to escape, and if not noticed, the addition of water to replace
its loss will lower the gravity.

A short circuited or leaking cell must be attended to at once.

Charging—General

A battery charge is complete when, with charging current flowing at the
normal rate, all cells are gassing (bubbling) freely and evenly and the spe-
cific gravity and voltage of all cells have reached a maximum; that is, have
shown no further rise during a period of 5 hours.

Such a charge, as above deseribed, can be given by running the engine
idle if in connection with charging generator system. On account of the
length of time required, however, it is usually preferable to remove battery
from the car and give the charge from an outside source. In either case,
such a charge is termed a “Special Charge.”

Special Charging—When Necessary

When the hydrometer readings indicate the battery to be exhausted, or
approaching exhaustion, it should be charged.

When lamps burn dimly (runnlng on battery), the batter}' should be
charged.

When voltage with lamps burning has fallen below 1.80 volts per cell,
the battery should be charged.

When the car is not in use, the battery should be charged at least once
every two months if at all practicable to do so.

If battery is not giving satisfactory service, and, owing to low level of
electrolyte, it is not possible to obtain a hydrometer reading, water should
be added and the battery should be charged.

Sometimes a battery will be completely discharged, as shown by low
voltage and dim lights, but the hydrometer readings will show the gravity
to be well above 1.200. This is one of the evil effects of adding acid or
electrolyte, In such cases, the battery should be charged at once, and the
specific gravity reduced to the proper point.

Remove the filling plugs and add water if necessary. Then replace and
tighten filling plugs to prevent flooding. Never charge a battery with the
filling plugs removed.

Connect the battery to the charging circuit as deseribed hereafter. The
positive terminal of the battery marked “POS" must be connected to the
positive wire from the charging source.

How to Charge

The Super Six battery should be charged at the rate of seven amperes
per hour.
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Indications of Complete Charge

Continue the charge until the gravity has arisen to a maximum, that is,
shows no further rise over a period of 5 hours, six successive hourly hy-
drometer readings taken on the same cell being alike.

The battery voltage should likewise rise to a maximum.

Near the end of charge, remove the filling plugs to make sure that the
cells are all gassing (bubbling) freely, as this is also an indication of full
charge. Be careful to replace and tighten the plugs or flooding will resuit.

It battery becomes very warm during the charge (temperature of electro-
lyte above 110 degrees Fahrenheit), either stop the charge or reduce the rate
until temperature lowers.

Quick Charge

To charge a completely discharged battery (gravity 1.150 or there-
about), will require in the neighborhood of 24 hours at the normal rate.
If it is very urgent that the battery be charged in quicker time than this, the .
first part of the charge may be given at twice the normal charge rate, but
great care must be taken to reduce the rate to normal when the cells start
gassing; also the temperature must be watched very carefully and the rate
must be rediced when it approaches 110 degrees Fahrenheit, Serious dam-
age may be done by charging a battery at a high rate after the cells are
gassing,

After the charge is completed, take and record the hydrometer reading
of each cell, as these readings taken at full charge are useful as a standard
for comparison when subsequent readings are taken.

If, during the charge, it is noticed that the temperature of the battery
rises very rapidly and the gravity does not rise to at least 1.250 and there
is little or no gassing in one or all of the cells, it is an indication of trouble
in the cells. If, after the charge, the battery soon becomes exhausted again,
have it examined, as it is probably in need of repairs.

Replace and tighten filling plugs, wipe off top and sides of battery.
When connecting to car circuit, be sure that all connections are clean and
tight.

Charging Circuit

A storage battery must be charged with direct current; never use al-
ternating current for this purpose as it will ruin the battery.
© If alternating current only is available, it will be mnecessary to provide
apparatus for converting it into direct current. Several forms of apparatus
are on the market for this purpose, either motor generator sets or rectifiers.
Consult vour eity electrician regarding this matter.

To Charge One Battery From a Direct Current Circuit

Always connect the positive terminal of the battery to the positive wire
of the charging circuit and the negative battery terminal to the negative
wire of the cireuit.

To determine the polarity of the charging circuit, if a suitable volt-
meter is not at hand, dip the ends of the two wires into a glass of water in
which a teaspoonful of salt has been dissolved, care being taken to keep the
wires at least an inch apart. When the current is turned on, fine bubbles
of gas will be given off from the negative wire.

Resistance Required

When the battery is to be charged from a 110 volt direct current circuit,
resistance must be used in series with the battery to reduce the voltage of
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the circuit to that of the battery. The most convenient resistances to use
are 110 volt, 32 candle power carbon filament lamps connected in parallel
with each other, and the combination in series *with the battery (Fig. 2).
With this arrangement, each lamp will allow one ampere of charging current
to pass through the battery. Therefore, the number of lamps required to
charge the Super-Six battery will be seven.

If 32 candle power lamps are not available, then double the number of
16 candle power lamps will be required.

If tungsten or other high efficiency lamps are used, more will be required
than if carbon filament lamps are used, owing to the lower current rating
of the former.

If the battery is to be charged from a 220 volt circuit, use two lamps
in series in place of each of the lamps necessary when charging from 110
volts.

If only a 500 to 600 volt circuit is available, it is necessary to use five
lamps in series in place of each of the lamps when charging from 110 volts.
volts.

Cleanliness—Necessity

As with mechanical apparatus, cleanliness is essential to obtain the best
results. Care must be taken to keep exposed portions of the battery and its
connections clean and dry,

If reasonable attention is given to this requirement, much annoyance
from trouble with the starting, lighting and ignition system will be avoided.

Care of Battery Case

If water or electrolyte ig spilled upon the battery or in the compart-
ment, wipe dry with waste. If electrolyte is present in any quantity, use
waste moistened with weak ammonia in
order to neutralize the acid in the elec-
trolyte. Do not allow electrolyte to col-
lect upon the woodwork as it will cause
deterioration.

Once a week, when adding water, in-
spect all the battery connections and
make sure that they are tight and clean.
A loose or dirty connection may cause
trouble when least expected.

Care of Connections

If signs of corrosion of any brass or
copper parts should appear, clean the
parts thoroughly with weak ammonia and
apply vaseline.

Connections throughout the system q"“su-
must be examined periodically and kept “Exide"” Starting and Lighting
tight and clean. Sometimes a connection, Battery Type 3-XC-15-1

even if tight, will give trouble, due to
foreign matter, such as paint or varnish, on the contact surfaces. This must
be removed with a file or sand paper. The connections to the generator and
the grounding connections to the frame of the car (if car is equipped with a
grounded system) must not be neglected.
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Battery Not Giving Satisfactory Service—How to
Locate Trouble

If trouble should develop, as shown by the engine not cranking properly,
lights burning dimly or “missing” of the engine when battery is used for
ignition, look for the cause as indicated below,

Make sure that all connections are tight and that all contacts are clean.

Take a hydrometer reading of each cell. If battery is found to be ex-
hausted (gravity 1.150 or thereabout), give a special charge.

If, after having been fully charged, the battery is soon exhausted again,
there is trouble somewhere else in the system, which should be located and
corrected.

If a broken jar or short circuited cell is indicated (gravity considerable
lower than in other cells), have the battery repaired.

Examine battery. If there is a broken connection, terminal, jar or cover,
have the battery repaired.

Additional Tests

When lamps burn dimly and a low reading portable voltmeter is at hand,
turn on all the lamps and read the voltage of each cell or of the battery. If
the voltage per cell ig 2 volts or thereabout, the trouble is in the connections.
If cell voltage is low (1.80 volts or lower), the trouble is in the battery.

Failure to Start

When lamps burn brightly, but engine will not crank, notice, when at-
tempting to start engine, whether lamps become very dim or go out; if they
do, the trouble is in the battery. If they continue to burn brightly, the trou-
ble is in the motor or motor circuit.

Wiring Grounded

The wiring may have become grounded to the frame of the car, and cause
a leakage of current which in time may completely discharge the battery.
This may be tested for as follows: At night or in a dark garage, turn on
all the lamp switches, but remove the bulbs from the sockets and disconnect
the battery ground wire at the ground plate. Then strike the bare end or
terminal of the ground wire against the ground plate; if sparks are noticed,
there is a ground in the wiring, which should be looked for and removed.

Care of Battery Out of Service

When a car is to stand idle for any considerable period, as when it is laid
ilp {;)r the winter months, the battery should not be left on the car without at-
ention.

When a car is likely to be out of service as long as one month, but less
than two, be careful to add water to the cells just before the last time the
car is used and endeavor then to run the car (using lamps sparingly) so
that the battery will be as nearly fully charged as possible, the specific grav-
ity of the electrolyte reading between 1.270 and 1.300. Disconnect the wires
of the battery, as even a slight leak in the wiring will cause the battery to
discharge.

‘When a car is likely to be out of service for two months or longer, send
the battery to a reliable garage where it will receive proper attention. If
this is not practicable, the battery should be taken out of the car and treated
as follows:

Remove the filling plugs and add pure water until the level reaches the
bottom of the filling tube. Replace the filling plugs, turning them as far as
they will go to insure their being firmly seated. Never charge a battery with
the ilitlling plugs out, as the automatic vents are then closed and flooding will
result,
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Preliminary Charge

Put on charge at the proper current rate as described.

Continue the charge until the specific gravity of the electrolyte in all
cells, as shown by the hydrometer syringe, has held at a maximum (ceased
to rise) for a period of 5 hours and all the cells are gassing freely. When
fully charged, place the battery where it will be dry, cool and free from dust.

Freezing

The electrolyte in a fully charged battery freezes at something lower than
80 degrees below zero, while in a normally discharged battery it freezes at
about 5 degrees above zero. Therefore, if a battery is fully charged before
being laid aside, and water is not added except immediately before charging,
as directed above, there is no danger of freezing, Should water be added
without being followed by a charge, it will not mix with the electrolyte, but,
being lighter, will remain on the surface and be subject to freezing. The
gassing at the end of charge causes the water to become thoroughly mixed
with the electrolyte.

Adding Water

Once in every two months during the out of service period, remove the fill-
ing plugs and add water, replace the plugs and give the battery what is
known as a “freshening charge;” that is, charge until all cells have been
gassing freely and evenly for one hour. Then the battery may be allowed
to stand for another two months.

Periodic Charge

Specific gravity readings, to check against those taken on the preliminary
full charge, furnish an additional safeguard, but need not necessarily be taken
every time a “freshening” charge is given.

The taking of specific gravity readings occasionally while the battery is
standing idle gives a good line on the uniformity of the cells. If the specific
gravity in one cell falls materially faster than in the others, there is probably
something wrong with this cell, and it should be taken out and inspected by
a competent battery man.

If it is not practicable to have the battery charged at periodic intervals
as above described, or sent to a reliable garage where it will receive atten-
tion, it can be allowed to stand (provided it has first been fully charged) for
a period not exceeding six months, but better results will be obtained if the
freshening charge every two months is given. )

Always add water and charge the battery before putting back in service.

If the periodic charges have not been given during the out of service
period, charge for at least fifty hours at half normal rate before putting battery
into service again. e



Battery in Need of Repairs

Any repairs necessitating taking cells apart should not usually be at-
tempted by the individual owner, but should be done by a competent repair
man (preferably one of the “Exide” Battery Depots or an “Exide” Distribu-
tor). Shipping instructions for batteries to be repaired will be forwarded
upon application to the nearest office of the Company.

Packing for Shipment

It is not safe to ship a battery without proper packing, as the rough
handling received is almost sure to do damage. The following procedure is
recommended: .

1. Procure a strong box made with “A” shaped top (Fig. 3) to prevent
the package from being placed upside down. The inside dimensions should
he at least 2 inches greater than the -
overal] size of the battery.

2, Cover the bottom of the box
with a layer of excelsior, shavings
or coarse saw dust about 2 inches
thick, and on this place the Dbattery.
Over the tops of the cells place paper,
preferably paraffined, and then cover
the whole battery with stout wrapping
paper, folding it down over the sides
to keep off packing material and dust.

3. Fill the space around the sides
and ends of battery with excelsior,
shavings, coarse saw dust or even
twisted and crumpled balls of paper,
ramming down tight.

4, Leave the top of the battery
free of packing material and covered Fig, 3
only with the paper.

5. Nail slats on the box for a cover; never make a solid cover. The
slatted cover enables the freight handlers to see the contents of the pack-
age and helps toward careful handling. A stout strip of wood nailed on each
side and projecting beyond the ends for handles will prevent the package
from being stood on end,

6. Label the box “Handle with Care” and “Do Not Drop.”

7. In addition to the address of destination, as given in shipping in-
strl}ct{ons. be sure to mark with name of shipper for identification upon
arrival.

8. The proper freight classification is “Electric Storage Batteries, As-
sembled.” No railroad caution labels are required.

The Hydrometer and Its Use
Type in General Use

The specific gravity or density of the electrolyte is measured by an instru-
ment called the “hydrometer,” (See Page 65), S-1 type. This consists of a closed
gla.t_;s tube in the form of a short barrel with a longer stem of small diameter.
Ips@e of the stem is a graduated scale. The hydrometer floats upright in the
liquid and the point on the scale at the surface of the liquid shows the specific
gravity, usually called “gravity.”
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Hydrometer Syringe

For greater convenience, the hydrometer is usually placed inside of a large
glass barrel provided with a rubber bulb on top and a suitable nozzle on the
lower end. This combination is known as the “hydrometer syringe” (Fig. 4).

Method of Use

By squeezing the bulb, inserting the nozzle into the electrolyte and releas-
ing the bulb, electrolyte is drawn up into the glass barrel. Sufficient electrolyte
should be drawn up to float the hydrometer clear of the rubber plug in the
bottom (Fig. 5).

To prevent the hydrometer from sticking to the side of the barrel, it is
necessary that the syringe be held in a vertical position. The reading is taken
at the surface of the electrolyte and when there is no compression on the bulb.
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Fig. 4 Fig. 5
Taking Hydrometer Readings

In recording the gravity of the different cells, it is customary to
begin with the cell at the positive end.

When the readings have been taken, be careful to put the electrolyte
back into the same cell from which it was taken. Failure to do this often
leads to trouble; that is, electrolyte is often taken out of one cell, the gravity
noted and the electrolyte put back into another cell. The result is that the
amount of electrolyte taken out of the first cell is eventually replaced with water,
leaving the electrolyte weaker; whereas the electrolyte which was taken out
and put into another cell would make the electrolyte of that cell stronger, re-
sulting in irregularity in the different cells.
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Hydrometer Hydrometer
Reading, 1.300 Reading, 1.150

Outline of the Action in a Storage Battery

General

A storage battery consists of one or more cells.

A cell consists essentially of positive and negative plates immersed in
electrolyte.

The electrolyte of the “Exide” cell consists of a mixture of sulphuric
acid and water.

The voltage of one cell is about two volts.

The voltage of a battery (with cells in “series”) is the number of cells
multiplied by two.

When a cell is put on discharge, the current is produced by the acid in the
electrolyte going into and combining with the lead of the porous part of the
plates called “active material.” In the positive plate, the active material is
lead peroxide, and in the negative is metallic lead in a spongy form.

Formation of Lead Sulphate

When the sulphuric acid in the electrolyte combines with the lead in the
active material, a compound, lead sulphate, is formed.

Drop in Voltage

As the discharge progresses, the electrolyte becomes weaker by the amount
of acid that is used in the plates, producing the electric current and incidental-
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ly producing the compound of acid and lead called “lead sulphate.” This sul-
phate continues to increase in quantity and bulk, thereby filling the pores of
the plates. As the pores of the plates become thus filled with the sulphate,
the free circulation of acid into the plates is retarded; and since the acid can-
not then get into the plates fast enough to maintain the normal action, the
battery becomes less active, as is indicated by the drop in voltage.

Drop in Specific Gravity During Discharge

During a normal complete discharge, the amount of acid used from the
electrolyte in “Exide" cells will cause the specific gravity to drop about 150
points (0.150 sp. gr.). Thus if the gravity of a fully charged cell is 1.300, it
will, at the end of discharge, be about 1.150. The battery should receive charge
before it is discharged below this point

Charging

To charge, direct current is passed through the cells in a direction opposite
to that of discharge. This current, passing through the cells in the reverse
direction, will reverse the action which took place in the cells during discharge.
It will be remembered that during discharge the acid of the electrolyte went
into and combined with the active material, filling its pores with sulphate and
causing the electrolyte to become weaker. '

Action of Current

Reversing the current through this sulphate in the plates restores the
active material to its original condition and returns the acid to the electrolyte.
Thus, during charge, the electrolyte gradually becomes stronger as the sul-
phate in the plates decreases, until no more sulphate remains and all the acid
has been returned to the electrolyte. It will then be of the same strength
as before the discharge and the same acid will be ready to be used over again
during the next discharge. Since there is no loss of acid, none should ever
be added to the electrolyte.

Object of Charging

The acid absorbed by the plates during discharge is, during charge,
driven from the plates by the charging current and restored to the electro-
Iyte. This is the whole object of charging.

Gassing

When a battery is fully discharged, it can absorb current at the highest
rate. As the charge progresses, the plates can no longer absorb current at
the same rate and the excess current goes to form gas. In a battery which
is charged or nearly charged, the plates can absorb current without excessive
gassing only at a low rate and a high charge rate will be almost entirely used
in forming gas, resulting in high temperature and wear on the plates.

In starting and lighting systems, the aim is to provide sufficient current
under average running conditions so that the battery will not be “starved,”
and yet the charge will be at a rate which will not cause injurious gassing.

Normal Sulphate—Abnormal Sulphate

The sulphating which takes place during an ordinary discharge is entirely
normal. If, however, charging is insufficient, the sulphate increases and be-
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comes hard and the plates become lighter in color, lose their porosity and are
not easily charged; this is the abnormal condition usually referred to as “sul-
phated.” °This condition is usually the result of “starvation” of the battery.

High Rates of Discharge

A very general misapprehension has existed in the past as to the effect
on a lead storage battery of discharging at very high rates. The fact that
a starting battery will spin one of the big modern engines which a strong
man can scarcely turn over shows what its capabilities are; and the length
of time it will with proper charging and care continue to do this heavy work
without giving out shows that it is not injured thereby.

Over-Discharge

It is not discharge at any rate which injures a battery, but overdischarge,
or, what in time amounts to the same thing, undercharge or “starvation.”

“Starvation”

If a car is so run that the battery gets insufficient charge and is “starv-
ed,” it cannot be expected to do its work properly.

Overcharge

Persistent overcharging not only tends to wash out the positive active
material, but also acts on the positive grids, giving them a scaly appearance.

Low Temperature

Temperature has quite a marked effect on a battery. Low temperature
temporarily both lessens the ampere hour capacity which can be taken out
of the battery and lowers the discharge voltage. It is as if the battery were
numbed by the cold and unable to make the same effort as at normal tem-
perature. The effect of cold is only temporary, the battery returning to its
normal state upon its return to normal temperature even without charge.
Starting batteries are usually designed with sufficient margin over the ordi-
nary requirements so that they will still perform their functions under rea-
sonably low temperature conditions. It is just as well, however, to bear in
mind the effect of cold weather and to aim to keep the battery unusually well
charged in winter and not expose it unnecessarily to low temperatures. There
is no danger of the electrolyte freezing in a fully charged cell; but in one which
is over discharged or has had water added without subsequent charging this
is liable to occur.

High Temperature

High temperature is to be avoided from the standpoint of life. 110 de-
grees Fahrenheit is usually given as the limiting temperature, and even this
would be harmful if maintained steadily. Heating is ordinarily the result of
charging at too high a current rate. If the temperature of the electrolyte in a
battery is found to run consistently high, the system should be inspected; it
may be out of adjustment and be charging the battery at too high a rate.

The effects of continued high temperature are to distort and buckle the
plates, to char and weaken the wood separators, to soften and sometimes in-
juriously distort the jars and covers.
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Instructions for Putting Into Service
“Exide’’ Batteries Type 3-X-15

The battery on an exported car is shipped dry (without electrolyte),
and before being put into service it must be filled with electrolyte and given
a long charge which is called the “initial charge.” The results obtained
from a storage battery depend largely upon the way its initial charge is given,
and the attention the battery receives after it is put into commission. It is
therefore necessary that the following instructions be carried out in detail.
The battery may be seriously damaged or totally ruined if these instructions
are not followed out explicitly.

FILLING CELLS WITH ELECTROLYTE: The electrolyte used for
filling should be 1.300 specific gravity (33° Baume) and if this cannot be
procured mixed and ready for use, it can be made by mixing especially pure
sulphuric acid of 1.835 specific gravity (66° Baume), i. e. “0il of Vitriol,”
which can be obtained from a reliable druggist, and distilled water in the
proportion of two (2) parts of acid to five (5) of water by volume. The acid
must always be poured info the water, and not the water into the acid. Glass,
earthenware, or other acid proof vessels thoroughly cleansed, should be used,
and the electrolyte allowed to cool before using.

Remove and discard soft rubber caps from filling plugs. Remove the
filling plugs and with a rubber syringe or small china or glass pitcher, fill
the cells with electrolyte of 1.300 specific gravity (33° Baume), until the
level is even with the bottom of the filling tubes (see Instruction Book).
Then replace the filling plugs, turning them as far as they will go to insure
their being firmly seated.

Never charge a battery with the filling plugs out, as the automatic vents
are then closed and flooding will result.

Allow the battery to stand for from 6 to 12 hours filled with electrolyte
before starting the initial charge. :

CHARGING CIRCUIT: If a 110-volt direct current ecircuit is available
make connections and use the four 110-volt, 32 ¢. p. carbon filament lamps
in parallel for resistance, as shown in the figure. In making the connections
between battery and charging source follow polarity marks as indicated in
the figure, i. e., “4-" for positive and “—"’ for negative, The positive battery
terminal is marked “POS,” and the negative terminal is marked “NEG.”
Provide fuses of about six amperes rating. Keep the switch open.

To determine the polarity of the charging circuit, if a suitable voltmeter
is not at hand, dip the end of two wires “A” and “B,” from the charging
circuit into a glass of water, into which a teaspoonful of salt has been dis-
solved., Then close the switch. Fine bubbles of gas will be given off from
the negative wire. Open the switch, and connect the negative wire to the
negative battery terminal, and the positive wire to the positive battery
terminal. The connections are now completed. If a battery is connected
with wrong polarity serious injury will result,

If more than one battery is to be charged at a time, connect the battery
in series, the positive terminal of one battery to the negative of the next,
and so on. The resistance to be used will be less than if only one battery
is being charged. This means that additional lamps will have to be inserted
in parallel,

If charging is to be done from a 550-volt railway circuit, connect five
lamps in series in the place of each of the four lamps shown in the figure.

If a direct current system is not available, charging can be done from an
alternating current system, provided suitable apparatus is used for converting
the alternating current into direct current. This can be accomplished by a
motor generator set, or a current rectifier, of either the vibrating or mercury
arc types.

INITIAL: CHARGE: Start the charge by closing the switch 6 to 12
hours after filling. The lamps should then burn at reduced candlepower
and allow a charging rate of about four amperes to pass. Charge until the
specific gravity (as read by the hydrometer syringe, see Page 65), and
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the battery voltage have risen to a maximum and show no further rise for five
hours. The cells should also be gassing or bubbling freely for the same
length of time. In any case, give a charge of at least 24 hours, and longer
if there is any doubt, as it is better to give too long an initial charge than
for it to be insufficient,

If the temperature of the electrolyte in any of the cells should approach
110° Fahrenheit (43° Centigrade), during the charge, stop the charge or
reduce the charging rate by cutting out one or two lamps until the tempera-
ture lowers.

At the end of charge, read the specific gravity of electrolyte in each
cell with the Hydrometer Syringe, and where necessary, adjust so that it will
read between 1.275 specific gravity (31° Baume) and 1.300 specific gravity
(33° Baume) electrolyte; if the gravity is too high, remove a little electro-
lyte and replace with water, After the electrolyte is adjusted within the
above limits, the battery is ready for service. .

Explanation of Battery Electrical Terms
Acid. As used in this book refers to sulphuric acid (H,SO,), the active
component of the electrolyte.

Alternating Current. " Electric current which does not flow in one direction
only, like direct current, but rapidly reverses its direction or “alter-
nates” in polarity so that it will not charge a battery.
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Ampere. The unit of measure of the rate of flow of eleetric current.

Ampere Hour, The unit of measure of the guantity of electric current.
Thus, 2 amperes flowing for 14 hour equals 1 ampere hour.

Battery. Any number of complete cells assembled in one case.

Battery Terminals. Devices attached to the positive post of one end cell
and the negative of the other, by means of which the battery is con-
nected to the car circuit.

Case. The containing box which holds the battery cells.

Cell. The battery unit, consisting of an element complete with electrolyte,
in its jar with cover.

Cell Connector., The metal link which connects the positive post of one cell
to the negative post of the adjoining cell.

Charge. Passing direct current through a battery in the direction opposite
to that of discharge, in order to put back the energy used on discharge.

Charge Rate. The proper rate of current to use in charging a battery from
an outside source. It is expressed in amperes and varies for different
sized cells.

Corrosion. The attack of metal parts by acid from the electrolyte; it is the
result of lack of cleanliness.

Cover. The rubber cover which closes each individual cell; it is flanged for
sealing compound to insure an effective seal.

Discharge. The flow of electric current from a battery through a circuit.
The opposite of “charge.”

Electrolyte. The fluid in a battery cell, consisting of specially pure sulphuric
acid diluted with pure water,

Filling Plug. The plug which fits in and closes the orifice of the filling tube
in the cell cover,

Flooding. Overflowing through the filling tube. With the “Exide" auto-
matic filling tube, this can usually occur only when a battery is charged
with the filling plugs out,

Freshening Charge. A charge given to a battery which has been standing
idle, to insure that it is in a fully charged condition.

Gassing. The bubbling of the electrolyte caused by the rising of gas set
free toward the end of charge.

Generator System. An equipment including a generator for automatically
recharging the battery, in contradistinetion to a straight storage system
where the battery has to be removed to be recharged.

Gravity. A contraction of the term “specific gravity,” which means the
density compared to water as a standard.

Hold-down Clips. Brackets for the attachment of bolts for holding the bat-
tery securely in position on the car,

Hydrometer. An instrument for measuring the specific gravity of the elec-

trolyte,

Hydrometer Syringe. A glass barrel enclosing a hydrometer and provided

with a rubber bulb for drawing up electrolyte.

Jar. The hard rubber container holding the element and electrolyte.

Maximum Gravity. The highest specific gravity which the electrolyte will
reach by continued charging, indicating that no acid remains in the
plates.

Oil of Vitriol. Commercial name for concentrated sulphurie acid (1.835
specific gravity). This is never used in a battery and would quickly
ruin it.

Plates. Metallic grids supporting active material. They are alternately
positive (brown) and negative (gray),

Polarity, Electrical condition. The positive terminal of a cell or battery, or
the positive wire of a ecircuit, is said to have positive polarity; the
negative, negative polarity,
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Rectifier. Apparatus for _converting alternating current into direct current.

Resistance, Material (usually lamps or wire) of low conductivity inserted
in a circuit to retard the flow of current. By varying the resistance,
the amount of current can be regulated. ,

Sealing Compound. The acid proof compound used to seal the cover to the
jar.

Short Circuit. A metallic connection between the positive and negative
plates within a cell. " The plates may be in actual contact or material
may lodge and bridge across. If the separators are in good condition,
a short circuit is unlikely to occur,

Specific Gravity, The density of the electrolyte compared to water as a
standard. It indicates the strength and is measured by the hydrometer,

Starvation. The result of giving insufficient charge in relation to the amount
of discharge, resulting in poor service and injury to the battery.

Sulphated. The condition of plates having an abnormal amount of lead
sulphate caused by ‘“‘starvation’ or by allowing battery to remain dis-
charged,

Voltage. Electrical potential or pressure, of which the volt is the unit.
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How to Use the Super-Six Removable
Cylinder Head

The removable cylinder head is adopted on the Super-Six because of its
greater thermal efficiency; in other words, it gives us a more perfectly formed
and easier cooled combustion chamber, the advantages of which are noticeable
by the performance of the Super-Six motor.

Were we to use the conventional type of bloc with its large volume of
indifferently cooled metal, the portion of the cylinder head over the valves
would be of a different temperature to that over the cylinders. The shape
would not be as uniform, and there would be a greater tendency to collect
carbon. It would also be necessary to allow a greater spacing between valve
centers in order to make the valve removable, if they were to be of the same
size as those in the Super-Six. :

There are no disadvantages whatever with the removable head, except
perhaps that it sometimes becomes necessary to grind in only one valve and
when this happens there is an extra amount of work entailed in the removal of
the complete head. However, by using Rich tungsten valves and by cooling
them very much more efficiently, we believe we have eliminated the only dis-
advantage.

Just the same as it was necessary to replace the gaskets on the port plugs
and graphite their threads, so that they would not stick, so is it necessary to
watch carefully the points enumerated below which refer to the removable head
and its gasket. :

Compression Leaks

These may be due to the following causes, aside from poorly seated valves
or wide gaps in the rings and scored cylinders, for which, of course, the treat-
ment is the same.

The gasket has been damaged by being dented from prying off the head
with a serew driver. This frequently disturbs the equality of the asbestos filling
and makes it impossible to pinch the gasket tight at all points. The only
remedy is to replace the gasket.

The trouble may be eliminated by a few precautions in removing the head.
In using a screw driver to pry off the head, always insert it at a point where it
can do no damage and never push it very far into the split. Let all the damage
take place at the extreme outer edge.

~  One cannot exercise too much care in removing the head.

A special puller for removing the head may be constructed from a bar bear-
ing on the exhaust pipe flange on one side and the intake manifold flange on
the other. The center of the bar is branched, with two puller screws which fit
into the spark plug holes. This, however, is an elaborate construction and
would only be necessary in shops where cylinder head removals are frequent, in
which event it would save time and the expense of new gaskets.

For ordinary purposes, the head may be loosened by turning the motor
over with the hand starting erank. Before doing this, a stud nut at the front
and rear ends should be left on to prevent the possibility of lifting the head
completely off. The compression will loosen the head when the motor is
cranked and it can then be pried off further with the aid of a screw Ariver or
a blunt chisel.

If it is necessary to strike the head with a hammer in order to ease it oft
the studs, use only a lead or a raw-hide hammer. A steel hammer is apt to
start a erack in the cast iron cylinder head.

In the illustration below, it will be noted that the stud has thrown up a
burr around the top of the threaded portion. When this happens, it is plain to
see that the gasket cannot be pinched tightly except at this one point where
the clearance is reduced. There will be little pressure on the gasket over its
wider area.

The remedy for this is to remove the stud and counter-bore the hole in
order to get the condition as shown in Fig. B.
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How to Apply the Gasket (Right and Wrong Side)

Make sure that the gasket is in place with the lapped edge downward, as
shown in Fig. C.

Unless it is placed in this manner, the recessed combustion chamber may
not line up with the upper edge of the cylinder bore and this will leave the lap
unprotected. The heat from the combustion chamber will enter the lap and
destroy the asbestos packing. It may cause pre-ignition when the asbestos
becomes badly eaten away.

On the other hand, if the gasket is replaced with the lap downward, the lap
always bears on an evenly machined surface and it cannot overlap the edge
of the cylinder bore. Imn this way the lap is squeezed up tight and the heat
cannot enter the erack and destroy the gasket.
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Fig. B.

Fig. C.

Warped Cylinder Face

The upper face of the cylinder head, while of very sturdy construction,
may be damaged if the studs are not pulled up with an even tension when the
head ig being get in place.

By applying all the tension to one particular stud, there is a tendency to
buckle the upper surface of the cylinder bloc. This would permanently destroy
the evenness of the surface, pinching the gasket around the one particular
point tightened, and leaving free the portions surrounding it.

If the studs near the valves are strained in this manner, it is also possible
to distort the surface to such an extent as to prevent the perfect seating of the
valves.

All cylinder studs must therefore be tightened up very carefully. Never
use a wrench with more than a 9-inch handle on it, and pull the nuts down a
little bit at a time, working over the twenty-five one after another, so that one
particular nut never gets excessive tension. .

After the motor has been running for a little while and the head is heated
up, give them a further tightening in the same manner, but never devote your
entire energy to some one stud. If there is a leak at a point which would
indicate that the nearest stud needs tightening, do not go after this one par-
ticular stud with full force. You are apt to throw up a burr and distort the
cylinder head and thus make conditions worse rather than better. The best
way is to remove the cylinder head and ascertain the cause of the leak. You
will invariably find it due to one of the causes already given.

Leaks Between Cylinders

It will sometimes happen that there is a compression leak between the
cylinders at the point indicated by the arrow in the illustration. To test for
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trouble of this nature, cover the surfaces of the cylinder head and the cylinder
bloe with a thin layer of white lead. Fit the gasket, tighten it down and run
the motor. If possible, run the motor under load so that you will get the maxi-
mum compression and combustion pressure.

Upon removal, the head will show leakage by black streaks at the points
where the charge has been getting between the gasket and the machined
surfaces.

Trouble of this nature calls for a thorough examination of the cylinder head
and the top of the cylinder bloe. Burred surfaces will usually be found; or the
gasket may have been damaged.

If you do mot have a gasket handy with which to make a replacement,
remove the white lead and cover both gasket surfaces with a coat of thin, good
shellac. Place the gasket on the cylinder bloc (to eliminate need of handling it
again) and let it remain there until it has become tacky, then bolt on the
eylinder head and run the motor until the head is thoroughly warm. Allow it to
stand in this condition for fifteen or twenty minutes and then tighten it up
again,
A shellacked gasket applied in the proper manner will often make a per-
fectly tight head and eliminates the need of replacement.

It is highly important that the faces of the cylinder head and cylinder bloc
be carefully examined before attributing any trouble to the gasket itself.

The only trouble you will ever experience with the gasket is the damage
you may do to it in removing the head, provided the workman is careful in
making a replacement, there is no reason why a good gasket cannot be retained
for at least six head removals.

Symptoms of Compression Leaks

The results of gasket leaks are numerous. The usual symptom is a failure
to throttle down to low speed and a tendency to buck badly on a pick-up from
low speed.

Sometimes the motor will not idle properly; but this would only be true
in the case of a very bad compression leak—one which could be ascertained
by the noise it would make when the motor is cranked by hand.

It is a good plan to have a compression gauge that can be screwed into the
spark plug hnle. This gauge should register about 80 to 85 pounds when the
throttle piston is held wide open so as to give a full aperture and the motor
cranked by hand as fast as you can spin it.

Such tests should always be made with a hot motor, never with a cold one,
as there is a tendency for the oil to aid in getting compression when the motor
is cold. When hot, the oil is thinned out to the point where it blows by the
piston more easily. A test which is of real value can then be made. It then
approximates the conditions under which the motor works.

FOULED CONDITION OF GASKET AT
THIS POINT INDICATES LEAKAGE
BETWEEN CYLINDERS




Cooling System

The radiator is of two piece construetion which permits of the shell being
pressed up and enameled separately. It is then attached to the radiator proper
by means of bolts around its outer edge. For purposes of repair, it is possible
to remove the shell completely before working on the radiator, thus minimizing
the expense of refinishing and the chance of damage to the shell itself.

The fan has been increased in diameter to insure a more efficient circula-
tion of air, thereby making all cars equally efficient in high altitudes or for
trans-continental work, which involves long trips across the desert.

The water pump is of an improved design. The pump body and impeller
are of a special aluminum alloy which will resist the action of chemicals in
the water to the maximum degree. There are no pipes or hose connections
between the pump and the cylinder bloc. These are eliminated by bolting the
pump directly to the face of the cylinders and by casting the water delivery
pipe integral with the cylinder bloe.

The ecylinder outlét is made of brass pipe to insure a certain amount of
flexibility and an unrestricted passage. As it is intended that this pipe should
be removed when the cylinder head is to be taken off, it is obvious that a
cast pipe would be more easily damaged and less easily repaired than a pipe
constructed of brass tubing.

General Attention

Overheating troubles are much less frequent than they were a few years
ago. This has made the average automobile owner somewhat forgetful of the
needs of his radiator. As long as the car shows no signs of overheating, people
assume that it has sufficient water. .

The cooling system should be drained off and refilled with clean water at
least once a month. Neglect to do this results in the cooling water becoming
very dirty and full of rusty sediment. Unless the system is washed out, it will
tend to clog the minute passages in the radiating tubes. Dirty water is not
so effective for cooling purposes as clean water.

When the radiator is refilled, make sure that the pump is circulating
properly. This may be observed through the radiator filler as long as the water
is sufficiently high.

The water connections between the radiator and pump, and radiator and
cylinder head, should be examined to see that the rubber has not perished or
been damaged, and that the clips are tight.

All water leaks should be eliminated.

If, in the cold weather, anti-freeze solution is being used, proportionately
more trouble may be expected to develop at the rubber water connections. The
rubber has a tendency to rot, especially if strong solutions are used con-
tinuously.

If the owner is not using anti-freeze solution but prefers to drain his car
every night, be sure that the radiator drain plug is in good condition and has
not been replaced cross-threaded.

Water Pump Glands Tight

The water pump glands should be tested to see that there is no leakage at
this point. If there is a leakage, the gland should be tested to see that it is
screwed up tightly, and if such is found to be the case, it should be screwed
back and packed in with candle wicking soaked in tallow, or a good grade of
twine. Unfortunately, it is a fact that most mechanics use a wrench to tighten
the gland far too often. Instead they should put in new packing. The gland
is of such construction that with the proper amount and proper quality of
packing, it will prevent leakage with only a slight pressure from the packing
nut. But, after the packing has once seated or been squeezed up by undue
pressure from the nut, no amount of subsequent pressure will' prevent it
leaking, but will rather tend towards straining the bushing in the pump body,
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thereby loosening it up and causing a leakage which is very expensive Lo
eliminate.

If mechanice will refraln from tightening these nutz with a 12" wrench,
but will pack them more often and handle them more delicately, they will
gxperience no trouble from loose bushings. These bushings are replaceable,
of eoursa, but it is an expensive operation and totally unnecessary for at least
two scasons, provided the glands are properly packed and a good guality of
water 18 used,

This applies to all models of Hudson cars, eapeclally those having the die
cast alumioum alloy pump bodies. In conpection with the latter it should be
noted that alkalli water wged In certain sections has a destruclive effect on all
metal, particularly on these alloys; and they cannot be expected to last eo
long as they¥ would in gections where the water is of better quality, Ineci-
dentally, the same applies to radiator eores, which are made of a high grade,
drawn brass. These eannot ba expected to last indefinitely in territories where
strong alkali water is used. The actlon of such water is to eat minute holes
in the metal, which soon manifests itself upon the exterior surface of the
radiator in little beads of water, These soon develop into serious leaks and
must be promptly repaired in order to aveld frequent filling up of the radiator.
When such water is the only kind obtainable, it is advizable to have a little
goda at hand, o small guantity of which, when mixed with the water, will
prevent corrosion, as the soda precipitates the matter in the water. This
pecessitates & thorough cleaning occasionally to remove the sediment. The
amount of goda used should vary with the purity of the water. Up to one-half
pound may bhe used and renewed when the water is changed every month or so.

Pump Shaft and Coupling

Az the pump zhaft iz employed for driving the motor generator, it does
conslderable work. The neceasary precautions have been taken to provide
adequate bushings at the front end of the pump shaft and in the pump idself.
There are also provisions for adjusting any end play which may develop due
to the thrust from the apiral timing gearse. The pump shaft should therefore
be tested for end play by shucking it back and forth and noting the amount of
movement. A certain amount of play iz necessary but should this ba excessive,
more than 007, it may be necessary to remove the pump and add shims

TO REMOYE END
FLAY SHIM HERE

Details of Water Pump
6



behintl the washers which take the thrust from the timing gear and distributor
drive. After removing the pump shaft, these washers should be lifted and a
shim of suitable thickness placed behind them. This will eliminate end play
and stop any objectionable rattle or noise emanating from such.

Excessive end play, if allowed to continue, results in a shucking back and
forth of the pump impeller, or paddle, eventually wearing it or scoring the
interior of the water pump. Provision has been made to allow for sufficient
end play without possibility of damage but should the end play exceed 1/64”, it
is probable that damage will result,

The pump coupling should be examined to make sure that the taper pin
which secures the coupling is not loosening and that the key is in place. In
instances where it has been necessary to remove this coupling, it may have
been improperly re-installed. Proper inspection will insure the coupling and
pin being secure so that there will be no possibility of the pin dropping out
or of the coupling loosening when the owner is out of range of assistance.
Such an accident would tie up the car and probably necessitate being towed in,
but if it is looked after periodically this is never likely to happen.

Overheating
Probable Causes and Prevention

Super-Six motors have been particularly free from overheating, and the
annoyances which usually accompany this form of trouble. For this reason
when trouble does develop, it can usually be attributed to a radical cause of
a nature which is sometimes very difficult to locate. This treats with all
the conditions which might have a bearing on overheating in connection
with a Super-Six motor, and is offered with a view of saving you unnecessary
trouble in correcting any complaints of this nature which may arise in your
territory.

When diagnosing a case of this kind, always first make sure that the
louvre covers and the two discs which were placed in the water outlet holes in
the cylinder blocks during the winter months have been removed, (These
discs should be retained and inserted again during the winter months.) It is
also very important to note that the radiator shutter leaves are in a hori-




zontal position when the operating rod is pulled out to the extreme limit.

The rubber hose connection in the bottom of the radiator should be next
examined in order to see that the spring is in the proper place and that the
hose is not collapsed. The illustration shows what happens when this occurs,
shutting off the water.

We have found in several instances where cars were giving trouble
through overheating, that a thin film of iron had been left in the cylinder
blocks’ water passage ways through a faulty core,

Where the water circulating system is in apparently good order the two
Welch plugs in the middle of the right side of the motor and the eylinder
head should be removed. It is then possible by holding a light at the lower
hole and by looking in the stud hole at the top of the block, from which
the stud has been removed, to ascertain whether or not this film of iron
mentioned is obstructing the water passage ways. An obstruction in the
water circulating system at this point is naturally an unlooked for condition,
and for that reason would be very misleading in checking over a motor
which has been giving trouble in overheating.

The remedy for this difficulty, of course, is apparent. The film should
be broken out by inserting a steel rod 5/16 of an inch in diameter through
the stud hole in the top of the cylinder block and knocking it out with a
hammer. It is important that the rod be no larger than 5/16 of an inch,
otherwise the water jacket may be damaged.
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Radiator Shutter

Driving an automobile without some method of keeping cold draughts
away from the engine and radiator is just as wasteful of fuel as trying to
warm a house in cold weather with all the windows and doors open. In the
latter instance, every one knows that it will be necessary to burn a great deal
more fuel in order to keep warm.

The gasoline burned in the cylinders of your engine is the only source of
heat, Unless we conserve this heat in cold weather, it is going to be con-
sumed wastefully. So we have been in the habit of conserving it as much as
possible with a quilted cover. On Super-Six cars this is now out of date!

By the simple expedient of placing shutters of the Venetian blind type in
front of the radiator and regulating these shutters by a handle on the dash,
the driver is able to control the temperature of his motor at will.

The Boyce Motometer on the radiator filler ecap shows the driver when
to open the shutters—this is 130° F., the bottom of the circular opening. Or
when the liquid reaches the heavy white line extending clear across the face
of the motometer. For the motor to work at its highest efficiency, the liquid
should be kept at summer average or at the line in the center of the circle
just below Hot Motor.

Once this point is reached, a very slight amount of practice in adjusting
the position of the shutters will enable him to drive consistently at the best
temperature.

There are no adjustments or complicated mechanisms of any kind in
connection with the shutter control. The pull rod on the dash is adjustable
to a sufficient number of positions to pass the desired amount of air through
the radiator from ‘“wide open” to “fully closed.”

‘When in the wide open position the efficiency of the radiator is not affected
in the least by the shutters and there is therefore no need of changing or
removing the device in the summer time. Furthermore, there is absolutely
no danger of the mechanism becoming clogged or inoperative, thereby over-
heating the motor.

A glance at the illustrations will serve to convince one how simple and
effective the shutter control can be made.

A certain amount of caution must be exercised, however, never to allow
the temperature to rise above Hot Motor as scored cylinders, wrist pins and
burned out motor bearings are liable to result.

Proper Use of Shutter will Prevent Motor Missing and
Fouled Spark Plugs

Ninety per cent of missing and fouled spark plugs is caused by lack of
heat above the piston head and not froin the oil below it. Many articles now
appearing in the current automobile journals confirm our views.

Periodic analyses of gasoline show that the per cent of volatile matter
therein contained is gradually decreasing and today, heat between 400 and
500 degrees Fahrenheit is necessary to drive all of the liquid into a gaseous
state; or, in other words, to evaporate to dryness.

A portion of this liquid, however, vaporizes at lower temperatures. If
this were not true, the starting of a cold motor would be impossible. Kero-
sene illustrates this point.

While a motor is heating up, or if driven cold, it is evident that the
portion which does not volatilize, due to lack of heat, will in time foul the
spark plugs and cause missing. After the plugs have become thoroughly
covered with this distillate, there is little chance of making them fire. As it
is necessary to lubricate the cylinder walls at all times, the oil, instead of
being burned, would naturally aggravate the trouble started primarily by
the distillate.

It is obvious, therefore, that the motor should be heated up and not
driven cold so that missing occurs, _

There are Super-Sixes owned in the large cities and also in quite remote
distriets.
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The city man may warm his motor by running it after starting for a
block or so in first gear and for two more in second. He should not shift into
high gear until his motor is properly hitting on all six. In the meantime
his radiator should be covered, either by tightly closed shutters or by other
means.

We advise the owner who lives in the smaller town and who does not
have drives long enough to sufficiently warm up the motor, to heat it before
leaving the garage. Let the engine run with the shutters tightly closed and
the spark lever fully retarded until sufficient heat has been generated to com-
pletely volatilize the fuel. Under these conditions, missing and fouled spark
plugs will be unknown.

We depend upon you as dealers to advise owners and actually show them
how to properly warm up their motors. This is the only way they will be
able to overcome missing and fouled spark plugs, as the trouble does not
lie in the motor itself but in the fuel supplied to it,

Above all things, impress upon owners the necessity of heat.

Care of the Radiator Shutter Equipment

We are again calling to your attention the correct position of the radia-
tor shutters when wide open. They should be horizontal when the dash
adjusting rod is pulled out to the last notch. If they do not come to a
horizontal position when the dash adjustment registers with the last notch,
either the rod connecting the shutters to this dash lock is not properly
adjusted or the hinges of the shutters themselves have become gummed,
thereby causing them to stick, -

An adjustment is provided in the clevis connection between the rear
end of this rod and the dash adjusting rod, located just under the cowl apron,
by means of which the relative position of the shutters and the dash adjust-
ment may be changed.

If the bearings of the shutters have become gummed so that they do
not respond to the movement of the dash regulator, they should be washed
with kerosene. Never use lubricating oil on these bearings. It is possible,
in cases where owners have used lubricating oil, that the bearings have
accumulated a sufficient amount of road-dust to make them partially in-
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Shutters in Horizontal Position When Wide Open

operative. Thus, instead of allowing the pull rod to open them to their
wide-open position, the shock-absorbing spring placed between the bell crank
and the shutters, within the radiator shell, merely compresses and does not
open the shutter to its horizontal position.

As opportunity presents itself, examine the various ecars out in your
territory with the foregoing in mind.

Thermostatic Control

A thermostat is located in the cooling system between the motor water
outlet manifold and the top of the radiator. This allows a very much quicker
warming up of the motor as it shuts off water circulation between motor and
radiator until the cooling medium of the water jacket has reached a tem-
perature of approximately 120 degrees. At this point the thermostat opens
a valve which allows a portion of the water to pass through the radiator,
thereby preventing overheating, A by-pass pipe connects the thermostat
with the radiator outlet, so arranged that pressure will not build up against
the thermostatically controlled valve. This allows what might be called a
short circuit for the water, sending it to the pump without going through
the radiator,

In this way we have arranged practically an automatie cooling system,
the only precaution necessary being to leave the shutters closed until the
motometer registers approximately 130 degrees and to take care that the
shutters are closed in order to conserve the heat when the car is stopped.

CAUTION: Since when the motor is cold practically no water is passing
through the radiator core, there is danger of what there is in the radiator
freezing if the radiator shutters are not closed until the motometer registers
the proper temperature. Your attention to this detail will safeguard you
from possible annoyance.
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'Replacing Super-Six Piston Rings

One of the many advantages of the removable cylinder head is that it
permits the replacement of piston rings without taking off the cylinder bloc.
Thus, in cases where the rings in only one or two cylinders need attention, it
effects a great saving in labor.

In connection with the actual work of removing the head, we shall say
nothing, :

From the illustrations which follow, it will be noted that by removing the
reservoir and connecting rod cap, the piston assembly may be pushed up beyond
the top of the eylinder bloc for more than half its length. This enables us to
remove the rings.

IMustration No. 1

If the piston is then pushed back into the cylinder, the latter is exposed so
that we may test for slot clearance the rings which we have removed; and in
the same manner fit up new rings if necessary.

In fitting new rings it must be remembered that as the top ring is nearest
the combustion chamber it gets the hottest. More slot clearance must be
allowed for expansion on this account. The top ring therefore should be fitted
with a clearance of not less than .006” when tested with a feeler gauge, as
shown in illustration No. 2. The second and third rings should have a slot clear-
ance of not less than .003” and not more than .005", the lesser' clearance being
desirable.

We cannot afford to guess at the clearance in an adjustment of this kind
for it is far too delicate to be gauged by the naked eye. A feeler gauge must
be used. Since they can be purchased at any hardware store, there is no excuse
for lack of such tools.

Bear in mind that this is the only way in which you can conscientiously
insure good workmanship and the desired results. Merely taking any ring that
comes to your hand and filing the slot clearance so that it looks approximately
right, is no assurance that you are going to improve compression or eliminate
smoking trouble. Since these two complaints are usually the reason for replac-
ing the rings, why not do the job properly, taking the necessary pains to work
to thousands in so vital a matter?
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The new rings may need fitting into the grooves in the pistons. If they are
tight they will not be free to expand when heated and will either wear exces-
sively or cause a scored cylinder. A piece of fine emery cloth glued to a piece of
flat hardwood, can be used to reduce the thickness of the rings for fitting into
the grooves. Rub the ring over the emery cloth with a rotary motion so as to
reduce it to equal width all over. In refitting them to the grooves, they should
revolve freely with the fingers. There should be no actual clearance that you
can measure, but they should be fitted with what is known as a “sliding fit.”

Rings should be replaced in the order in which they are removed, that is,
the slots of the upper and lower rings should point in one direction, while the
slot of the center ring should point in the opposite direction. Mark the upper
ring so.that in replacing after fitting, you will put the right ring in the right
slot; it must have correct slot clearance.

If you are replacing the same rings that came off the piston, clean the
groove thoroughly to remove all carbon and clean the back of the ring. Never

Illustration No, 2

replace an old ring without first testing the slot for clearance. If it is worn to
more than .010” or .012”, it is cheaper to replace the ring at that time than take
a chance of having to tear the motor down for a second repair.

If you have difficulty in lining up the rings in the cylinder bore, to test for
the slot clearance, use the piston to keep them straight. In other words, after
letting the piston down into the cylinder, enter the ring and then push the piston
up again so that it bears agdinst the ring and lines it up. If the ring is slightly
cocked in the bore, you cannot measure the slot clearance with any accuracy.

In measuring the clearance of rings which are assumed to be excessively
worn, bear in mind that .001” wear on the cylinder bore equals .00314” increase
in the circumference. Thus a ring originally fitted with a .006” clearance will
have at least .012” when run in, because it will wear at least .002” before it is
polished up thoroughly. Then, if the cylinder also wears, say .001”, the ring
will have a slot clearance of at least .015".

Clearly this is no defect which we can overcome except by careful fitting
in the first place and subsequent use of plenty of good quality oil to help the
ring and cylinder bore resist wear. Dirty oil occasioned by failure to clean the
reservoir, excessive carbon deposit which is not removed in time, and incon-

sidgrate use of a new motor, all tend to cause excessive wear in the rings ana
cylinder bore,
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The direct result of such wear is loss of compression, smoking, excessive
oil-carbon deposit and a generally unsatisfactory motor. These things can be
overcome if instructions regarding the handling of a new car and attention to
lubrication are rigidly adhered to.

In conclusion, we would warn you against experimenting with numerous
so-called “leak-proof” types of piston rings which are extensively advertised.
Such rings are invariably installed in worn or “run in” eylinders and this alone
gives them their reputation.

If installed in new cylinders, they would be subject to the same amount of
wear as the conventional type of ring and their efficiency would be impaired to
the same degree. The conventional type of ring installed with the necegsary
care, will be just as effective as the freak rings; perhaps more so. The more
the cylinder is polished up the better the chance of getting the simple conven-
tional type of ring to perform its function satisfactorily and with the minimum
amount of resultant wear.

As a final warning, we again urge you not to guess at matters invclving
thousandths of an inch. Have a good feeler-gauge at hand for this kind of
work and have plenty of light to work with.

A little care expended in working to a few thousands of an inch will often
save many dollars in the repair shop.

Caution

As there is a possible variation of four ounces between the high and low
limits in the weight of Super-Six pistons, it is absolutely essential that you
specify the weight stamped on the head of each individual piston when ordering
any for replacement.

Watch any piston repairs closely and always replace a piston with one of
the same weight, as the inevitable result of installing them without regard to
weight will be a badly balanced motor.

General Motor Adjustments

Test all motor bolts. In order to preserve the alignment of the power
plant with other units, especially the radiator and gear shifting mechanisms
which project through or are attached to other portions of the car, it is essen-
tial that all motor bolts be in place. On the Super Six, the front motor bolts
are cushioned underneath with a heavy spring so as to permit of a certain
amount of weaving in the chassis without any tendency to strain the motor
alignment in the wrong direction.

On the 1915 model cars, there is a semi-three-point suspension which
permits of rigid attachment. On this model, it is particularly necessary that
all bolts be tested to see that they are tight, as any looseness tends to destroy
the alignment.

On the Super Six it is only necessary to test the tightness of the rear
motor bolts. This is but the work of a few moments when suitable wrenches
are used.

Bolts which are left in a loosened condition permit of a great deal of ham-
mering and pounding between the motor support and its bracket on the frame.
This, in time, tends to crystallize the metal and breakage results.

Fan Belt Tension and Fan Bearings

Most important in the functioning of the cooling fan is the fan belt tension.
1f this is allowed to become too slack, there is considerable slippage which
results in insufficient air being drawn through the radiator and over-heating will
oceur. On the other hand, if the fan belt ig too tight, as may be the case if a
new belt has been fitted, the forced stretching of the belt causes a certain amount
of destruction and tends to breakage, and the excessive pressure on the bearings
in the fan hub will eventually ruin them.
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The tension of the belt should be such that the fan can be easily revolved
when taken by the rim and pulled around with two fingers. The belt itself
should slip over the pulley on the crank shaft when grasped with the hand and
pulled. If it is impossible to pull the belt in this manner, it should be loosened
by lowering the bracket to which the fan is attached. This is done by merely
revolving it around the stud on the cylinder block and bringing it closer to the
crank shaft.

The fan bearings are of the cup and cone type and are secured by a lock
nut. Any looseness of the bearings which may have been caused by a tight
belt should be immediately adjusted, with instructions to the owner to watch
the fan carefully and note if the bearings have been damaged. Upon the first
signs of further loosening up, the bearings should be removed and examined.
They should then be set up so that the fan will spin easily, having only enough
play to permit it being felt when the fan is rocked by hand. If the bearings are
set up too tightly, they will crush and cause destruction. This will cause a
noisy fan which may later result in the owner attributing the noise to the
motor itself, thereby incurring experimental expense in trying to diagnose
the trouble through incompetent hands.

Generator Clutch Alignment

When running the motor, observe that the generator pump shaft runs true
and that there is no tendency to chatter at the point where it enters the front
end of the generator. Any looseness at this point, if great enough to allow any
chatter, will result in excessive wear on the coupling parts.

If the pump shaft runs true and misalignment is due to the front end of
the generator being over to one side, the generator bolts should be loosened
and the generator re-aligned.

1f the pump shaft runs eccentric, the coupling should be removed and
straightened.

It is possible that the pump shaft itself has been bent through removal
of the taper pin without properly blocking up the shaft underneath to take the
force of the hammer blows. In this case, it will be necessary to remove the
pump shaft and straighten it. Straightening either the shaft or coupling
requires considerable skill and lathe work.

The generator bolts should be tested to make sure that they are tight.

If there has been any tendency to misalignment it will already have been
necessary to loosen the bolts and re-align the generator. However, if the
coupling is apparently running true and the generator properly lined up, the
bolts should merely be tested to insure against loosening in the future.

In order to re-align the generator it is necessary to remove the cap screws,
then, with a large screw driver, set up or back down on the stud upon which
the generator rests. The rear end of the generator is piloted in the crank case
and cannot possibly get out of alignment. A slight amount of adjustment
is necessary to line up the front end and by the simple method above outlined
it can be accomplished by a novice in a very short time. Tightening the cap
screws which pass through the center of the supporting studs clamps the
generator securely into place.

A generator which is allowed to continue loose upon its base will ultimately
cause considerable damage to the starter gears and clutch.

In the case of the former, the gears get out of line and wear to a point
where they cannot resist the strain imposed upon them when cranking the
motor. The teeth shear off, perhaps damaging the fly wheel and making a
very expensive repair.

Starter Adjustment

The mechanism which brings the starting gears into mesh and is also used
for actuating the motor switch, is provided with an adjustment. Should this
loosen up, the correct alignment between the meshing of the gears and switch-
ing on of the current cannot be maintained.

The gears which mesh with the small pinion on the armature should come
in contact before the rod is withdrawn sufficiently to allow the motor brush
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to drop on the commutator and before the pinion meshes with the fly wheel
teeth. If this adjustment has been disturbed, through removal of the trans-
mission or gear shift mechanism, it should be readjusted.

Barring accidents or repairs of this nature, there is little possibility of
the adjustment becoming disarranged.

On the 1914, ’156 and '16 models, the construction is slightly different.
There are two flanged nuts upon the plunger which actuates the motor brush.
The fork which shifts the gears has a projecting arm which fits in between
the flanged nuts, thus transmitting the action from the pull rod and brush
plunger to the gear shifter fork. If these nuts become loosened, they tend to
back away from one another, allowing more action of the plunger rod before
the gears are moved. In this way it is possible for the motor brush to drop
upon the commutator before the gears mesh. This makes it practically im-
possible to mesh the small pinion with the gear teeth on the fly wheel.

If the plunger is backed out too far, it will be possible to mesh the gears
and engage the pinion with the fily wheel before the motor brush drops. In an
extremely bad case it would then be possible to get the gears into mesh without
dropping the motor brush at all, The adjustment is apparent as soon as the
housing on the rear crank case is removed.

It is therefore essential that this be tested to see that there has been no
tendency to loosen. If such adjustments were neglected, it is quite possible
that the owner would be totally unable to engage the gears and crank the
motor without the assistance of an experienced mechanic.

General Condition of Motor

Such troubles as faulty ignition, failure to start easily, irregularities in
running, or a tendency to overheat invariably have their remedies in some
acecessory or fitting other than the motor proper.

Thorough inspection and the necessary attention to adjustments insure the
proper functioning of the apparatus which aids the motor in its work. But
the motor itself permits of little adjustment except for grinding valves and
setting tappets.

When a motor iz damaged, it invariably calls for repair which necessitates
the replacement of parts.

But there is another frequent cause for motor repair work. This is
“noise.”

As sounds cannot be measured except by the human ear and the nervous
system, our judgment as to what constitutes a noisy motor, transmission, or
rear axle, is of a very variable nature. Few owners are so unreasonable as to
expect their automobiles to run “absolutely” silent. Occasionally we meet
people who believe a car can be so built. But, if we stop to analyze the
problem carefully, we must realize that there is no piece of mechanism, not
even the common sewing machine, which does not make a noise when it is
laboring!

One owner will consider his car smooth and quiet while another would
be dissatisfied with the standard of silence set by the same car.

Considering a motor, therefore, we must be governed by averages rather
than individual demands. Owners must co-operate with our dealers to the
extent of respecting their knowledge of the average working conditions that
govern the noises in a Hudson car.

It is dangerous to aim at extreme silence. In some instances, it would
necessitate a total elimination of clearance in the bearings. The oiling system
and every other condition would have to be PERFECT both as to lubricant
and operation. If speed were exceeded in the slightest degree there would
be danger of the bearings burning out.

But, when a bearing is fitted to the correct clearance for practical use and
lubricated with a good grade of oil, it has a high safety factor and will stand a
great amount of abuse without detrimental results,

For this reason, a car which is run a few thousand miles under careful
supervision and the best of attention is in better condition than a new car.
Furthermore, it will do better work and stand more abuse than a new car.
The dangers of seized up bearings and insufficient lubrication are minimized.
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Bearing surfaces have become polished and worn in to perfect alignment.
It therefore operates more smoothly and with less friction. Yet such a car
may make a little more noise than a new car.

Obviously, the Hudson dealer’s organization is the more experienced in
such matters and is better able to judge from the standpoint of averages.

Motor knocks do not come from ordinary wear and tear. They represent
excessive friction at some point or undue looseness in a bearing. Friction
may be caused by lack of oil, poor adjustment of the bearings or overheating.
The results of such negligence are lasting and manifest themselves in scored
cylinders, loose connecting rods, worn timing gears, and worn main shaft
bearings. )

In detecting a noise in the motor which has the character of a pound or
knock, and which is obviously attributed to the working stroke of some one
particular cylinder, should be investigated.

You should attempt to discover the cause of the sound no matter what
the result of the investigation may be.

Scored eylinders are caused by lack of water which permits of over-
heating of the cylinder wall, burning up the oil and destroying all lubricant.
The resulting friction causes the cast iron cylinder to score, for it cannot
run without oil. Worn (and sometimes scored) cylinders are caused by failure
to supply the motor with fresh oil periodically, The dirty oil allowed to
remain in the reservoir has practically no lubricating qualities and if the motor
be subjected to more than the average amount of work, the extra load will
cause it to overheat and seize up, due to nothing more than faulty lubrication.
THE QUALITY OF THE OIL IS OF GREAT IMPORTANCE.

In some sections of the country where long stretches of dusty roads are
encountered, the air drawn in at the carburetor contains a quantity of dust,
This is of an abrasive nature and will tend to wear the cylinders and pistons
very much more quickly than in a car used in a section where good, oiled, dust-
less roads prevail. In a dusty section, the flushing out of the oil reservoir and
the filling of new oil is of far more importance than in a section where
traveling is clean.

Worn timing gears and bearings are the result of dirty and insufficient oil.

Therefore, if a knock is discovered on inspection day, the conditions which
cause that knock must be carefully investigated before deciding the respons-
ibility for the trouble.

Owners are requested to bear in mind our remarks in regard to the
measurement of noise. Everything in an automobile which revolves, recipro-
cates, or does any work whatever has a tendency to emit sound. Irrespective
of what your own ideas on the subject may be, we ask you to seek the advice
of the local Hudson dealer before attempting to make any changes.

Spark Plugs

There are so many different types of spark plugs on the market, and the
construction of the electrodes, porcelains, etc., is so widely at variance with
the type of plug which we have found desirable, that we feel it essential to
notify all our dealers and owners on the subject.

The Hudson motors are of the high compression, high speed type and
the combustion chamber is comparatively small. On this account, it is abso-
lutely essential that the electrodes be quite short and of the material or size
necessary to prevent their becoming red-hot and causing pre-ignition. Plugs
with a closed end, or shell, which extends down into the combustion chamber,
will be sure to cause pre-ignition. The same is true of plugs which have
several electrodes, or one central electrode of very thick section. On this
latter type of plug, the porcelain is usually hollow and generally known as
the “petticoat” type. On account of the great heat to which these poreclains
are subjected, breakage is quite frequent, and the length of the electrode in
such a plug is certain to cause pre-ignition.

Another disadvantage of the long electrode is that they distort or warp
under high temperatures and vary the spark gap from the correct setting.
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The plugs which are fitted at the factory are of a type calculated to give
the maximum amount of satisfaction and we are positive that they will not
cause pre-ignition under any conditions.

We do not insist that the particular type of plug which we use be carried
by our dealers or used by owners but we recommend that they consider our
judgment in the selection of a plug before purchasing. Any type of plug
which has a short, solid porcelain and small, short electrodes, will be satis-

PORCELANY OR INSULATOR
MYST BE SOLIDAND SHoORT

END OF SHELL MTUST PoINTS ITUST
NOT FROJECT INTO BE AS SITALL
COrIBUSTION CHAMBER. AS POSS/IBLE.

factory, provided the shell does not project down into the combustion cham-
ber farther than the standard plug we supply. Such a plug must be gas-tight,
and preferably without joints or packing,

The correct gap for the standard spark plug on the Hudson motor is
from .025” to ,028".

The symptoms of pre-ignition are: Back firing in the carburetor and
missing under a heavy pull, especially on long hills where the constant load
has a tendency to heat the motor above normal temperatures.

If the electrodes are being warped out of place by this heat, the missing
will continue. After an experience of this kind, it will be necessary to re-
move the spark plugs and reset them. This will be only a temporary relief
for they will develop the same trouble the next time they are subjected to a
long pull or a slight overheating. The remedy is, use the correct type of
plug.
Owners will do much towards facilitating the work of mechanics if they
will advise them of any symptoms of the above nature having evidenced
themselves in driving their cars under the conditions outlined.

Plugs which have seen a season’s service may become oxidized at the
electrodes to such an extent as to cause the motor to miss when pulling hard.
This can be eliminated by cleaning the electrodes with emery cloth.



Clutch

For the past seven seasons’ models, the Hudson Company has retained the
same design of clutch. It gives so little trouble that few have seen the inside
of one.

The principle upon which it operates is the most simple one conceivable,
based on the theory that there is a great deal of friction between cork and
steel, but that the former element is extremely soft. In consequence the
Hudson clutch is very smooth in action, but once engaged, it seldom slips.

The Care of the Clutch

Renewing the oil and lubricating the clutch throwout collar are practically
the only attentions necessary from the owner,

The cluteh adjustment should be examined periodically, preferably by the
dealer’s mechanics.

The fact that the cork inserts become saturated with oil makes it com-
paratively difficult to abuse this clutch as compared with other types. How
ever, its action will be affected if our instructions in regard to the quality
and quantity of lubricant are mnot strictly adhered to.

Never put more than half a pint of mixture in at one time. Always drain
the clutch to remove the used oil before filling in any fresh oil.

Do not try to experiment with the mixture. Half kerosene and half good
motor oil is best. .

Do not slip the clutch except when absolutely necessary and then only
when you know it has sufficient lubrication to stand it. If you feel that you
must do so, owing to lack of confidence in your ability to handle the car
through congested traffic, remember that the lubrication of the throwout
collar will need more frequent attention,

The Discs

The driving discs, which are secured in the flywheel by four specially
heat-treated studs, are stampings, carefully flattened and machined so as to
slide freely on the studs. The driven discs are also stampings but are
thicker and have numerous holes in them; into these holes the cork inserts
are pressed.

The corks are first soaked in warm water to make them pliable, then they
are forced into the holes by a special machine. A considerable amount of
cork is left projecting on either side of the disc and this is shaved off to leave
about 1/32” after the corks have thoroughly dried out, then the corks are
ground flat on a surface grinder.

In making a replacement of corks in a repair shop not properly equipped,
the surfacing of the corks is usually accomplished by rubbing the disec on a
piece of sand paper. The result is seldom satisfactory, as the corks are not flat
and even, and do not give the full bearing surface which is necessary in order
to have the friction to hold the power of the engine,

It is absolutely necessary that the corks be perfectly dry and show a full
bearing surface. This latter point can only be ascertained by rubbing them
flat on a surface that has been covered with Prussian blue or lamp black,
using only a very thin coating. The greater the bearing surface obtained, the
longer the corks will wear and the lesser the spring tension necessary.

The spring tension can be varied to suit the necessity by putting shims,
about the size of a fifty-cent piece, at the back of the spring. This compresses
it more, making it shorter when the clutch is engaged.

The cork insert discs drive the clutch drum on which they slide and this
sliding, or separating motion is facilitated and equalized by small coil springs
interposed between the driving dises.
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Sectional View of Clutch

Clutch Adjustﬁents

The clutch pedal assembly should be adjusted so that when the clutch is
engaged, the pedal is not striking the back of the toe plate. There should
be a clearance of 3t” between the underside of the toe plate and the clutch
pedal; this for the reason that after the clutch is run in some what, it naturally
settles and packs together more closely. Coincident with this wearing in of
the clutch, the throwout collar moves out, and this action, through the adjust-
ment of the clutch throwout fork, moves the clutch pedal farther back through
the hole in the toe plate. If there is not proper clearance to allow for this
movement, the clutech throwout fork will have constant pressure on the clutch
collar and the increased friction will burn out the lubricant and destroy the
thrust bearing. It is then in practically the same condition as would prevail
were you to keep a constant pressure on the clutch pedal with your foot.

Tne drag caused by the lack of lubricant or the roughened surfaces of the
thrust bearing, stops the clutch spinning the moment it is released. This
makes it practically impossible for the driver to shift from one gear to an-
other. The drag on the cluteh is like a brake, and the resulting pressures on
the gear teeth make it very difficult to shift the gears out of mesh in just

the same manner that it is difficult to shift gears out of mesh when the motor
is driving the car through them.
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Clutch Pedal
should be adjusted
so there is 34 inch
between pedal and
bottom of Toe
Plate,

This Stop is
provided for the
purpose of limit-
ing the amount of
throw, so that
pedal does not hit
toe-plate,

Clutch Pedal Adjustment
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Adjust here in
conjunction with
Clutch Pedal Stop.

If suficient
throw-out cannot
be obtained thru
the adjustments,
an earlier separa-
tion of Cluteh
Discs can be ob-
tained by placing
a 3/32 inch wash-
er on each driving
stud at this point,

Wear of Clutch
during first 500
miles moves
Clutah Collar
away frem Clutch
necessitating free-
dom of Clutch
Pedal so it can
move farther up
thru Toe Plate.

Shoewing Clutch
fully disengaged.



When you find the clutch pedal and clutch throwout fork in perfect ad-
justment and no indication that the clutch collar has been burned or worn to
excess, but the clutch still fails to properly release or “free” itself, it indicates
that the adjustment of the eclutch itself is such that the full throw does not
allow a complete release of all the plates. This can be overcome by inserting
a 3/32” washer on each driving stud at point “A” in the diagram. This washer
has the effect of more thoroughly separating all the plates from one another
at an earlier period in the action of throwing the plates forward, thus causing
them to release earlier.

Needless to say, the question of lubricating the clutch collar is of suf-
ficient importance to be included in the foregoing. All owners should be in-
structed that the grease cup leading to this collar must be turned down at
least every 100 miles, and should be warned of the result if this is not done.

Conditions Governing the Clutch

The thrust of throwing out the clutch is taken on a bronze washer which
fits into a recess in the face of the sleeve, It is highly important that this
washer be sufficiently lubricated at all times or it will burn out. Other reasons
for the shortened life of these washers are as follows:

1. The spring which keeps the pedal from coming back farther than is
necessary may be adjusted to too great a tension, thus puiting a constant
thrust on the washer,

2. The driver may have a habit of driving with his foot resting quite
heavily on the pedal. This is unnecessary.

3. The pedal may be improperly adjusted so that it is touching the toe
plate. The result is the same except that in a case of this kind the clutch will
probably slip so badly as to be noticeable.

4. The grease cup lubricating the pivot pin of the throwout fork may
be empty and the fork seized up so that it will not move freely.

5. There is a stop provided for the purpose of limiting the amount of
throw given. Since the corks wear slightly with use, and since too much
throw is unnecessary, this adjustment should be examined occasionally and
always in the event of any repairs occasioning the dismantling of the trans-
mission or pedals.

The adjustment is simple to determine. Whenever you find the the trans-
mission gears stop and the gears can be engaged without the pedal being
thrown all the way out, the adjustment needs attention and should be screwed
out to meet the sleeve lever until it stops its travel at the correct moment.
Too much throw means more effort to release the clutch and often makes
the clutch noisy when disengaged.

The two most important instructions are: Don’t slip your clutch more
than is absolutely necessary, and then only when you know it has sufficient
lubricant to stand it. Don’'t drive with your foot resting heavily on the pedal.
If you must do so owing to congested traffic or natural nervousness, remember
that the throwout sleeve will need more frequent attention.

Turn Down the Clutch Collar Grease Cup Every Day

The lubrication of the clutch throwout collar has been facilitated by pro-
viding a grease cup connection above the floor boards. This.cup may be filled
and screwed down without getting out of the driver’'s seat.

Assembling the Clutch

In assembling the clutch great care must be exercised or these little
springs will slip out of place and, becoming jammed between the moving
parts of the clutch, will cause it to drag instead of releasing properly. Usu-
ally the noise made by the interference will indicate that something is wrong.
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Another important feature is to see that the driven disc nearest the
cover, at the back or transmission end of the clutch, does not slip out of the
slots in the drum; this will cause a loud scraping sound when the clutch is
released.

In assembling a clutch ready for inserting in the flywheel the following
method is recommended:

1. Put the clutch drum on the bench and drop the disc on; a cork-insert
dise first and then a plain dise. The discs should be selected so that they slide
freely in the grooves of the drum and with the minimum amount of back lash.

2. After all the discs have been fitted in this manner, take the clutch

cover and slip the studs through the holes in the driving dises, placing the
separating springs one at a time.
: 3. This accomplished, and with the spring, the ball thrust bearing and
the shims in place in the crank shaft, the clutch cover can be slipped into
place.
4. By means of a lever looped into a wire on the motor foot and bearing
against the driving jaws of the clutch, the whole clutch assembly can now be
forced into place against the pressure of the spring very easily. When it has
been entered sufficiently to allow of two cover bolts being started into place,
the pressure of the lever may be released.

5. The cover should then be secured, care being taken to screw up the
bolts evenly so that the tension on them will be the same all around. TUnless
this is carefully accomplished, the cover will be strained and the lubricant
will leak out.

Making the Clutch Oil Tight

The gasket between the cover and the flywheel should be in good con-
dition and shellacked on to the cover; it should be allowed to set for a while
before using so that the shellac is “tacky” and will hold the gasket securely
to the cover during the assembling operation. It is advisable to wind a little
wicking around the heads of the bolts before screwing them down, to prevent
leakage.

The assembling and rendering oil-tight of the clutch is greatly facilitated
by the driving studs being riveted into the cover. In this way there are no
packed joints in the flywheel except the cover and the serews which secure it.

Also, the cover and clutch can be assembled as a unit with no possibility of
the dises slipping out of place by the simple expedient of clamping the jaws
at the point where they project through the cover.

As a hint to the man who ever has to do this job, the bronze throwout
sleeve may be utilized as a clamp temporarily, by wrapping some paper or thin
shim metal around the jaws and then pressing the sleeve over it. There
should be just enough shimming to make the sleeve a tight fit, but not so much
that the sleeve will be distorted or otherwise damaged in removing it.

Transmission

Except for the use of higher grade materials and improved heat treat-
ment, the transmission remains the same as in previous models. The roller
bearings are extra large and provided with adjustment for end play. All
bearings, including the thrust bearings, are provided with oil ducts to insure
efficient lubrication.

The transmission has four speeds, three forward and one reverse. The
gear ratios have been developed with a view to affording the maximum engine
efficiency at those speeds which will be used for climbing hills.

On no account should heavy grease, cork compounds, or any other lubri-
cant excepting those of a liquid nature be used in the transmission case.

Heavy lubricant holds chips and dirt in suspension and ecirculates it
through the bearings and between the teeth of the gears when in action. It
blocks oil returns and totally fails to pass through the oil holes which cir-
culate lubricants to the thrust bearings. Use a light grade of oil, even ordinary
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motor oil if none other is obtainable. We strongly recommend that you follow
the suggestions of our Lubricating Charts, using Whitmore No. 7, as this is
undoubtedly the best type of lubricant for the transmission.

The transmission should be drained off periodically. With most common
greases, it is advisable to throw the lubricant away. But if Whitmore Com-
pound is used, it may be strained through cheese cloth and used again, as it
does not deteriorate like ordinary oils. The main thing, however, is to remove
all dirt and sediment, so that it may not be ecirculated through the bearings
and between the gear teeth.

After having drained the transmission for cleaning purposes, it is a good
plan to fill in about a quart of kerosene. This should be done with the motor
running slowly and the drain plug out, so that the kerosene will flush its way
through. This washes out a great deal of sediment which would ordinarily
adhere to the walls of the transmission case, thereby rendering the straining
of the lubricant and other precautionary measures less effective.

As soon as all the kerosene flows out of the transmission, replace the drain
plug and refill the case with new oil. If it is impossible to obtain Whitmore
Compound as recommended, use 600 W. Steam Cylinder Oil

Transmission Adjustments

This subject deals with the details of the transmission adjustments in
the 1915 Six-40, 1916 Six-40 and Super-Six models, The reasons for wear and
general principles may be applied to all other models as this particular type of
transmission has been in use for many seasons, with only a few minor changes.

At one time it was not difficult to find automobile dealers and purchasers
who believed that a new car, as received from the factory, should show no
wear whatever, nor should there be any cause for adjustment during its first
year of service. We look at this with a broader viewpoint now, as does also
the automobile buying public, and it is generally conceded that in view of the
service a modern automobile performs, the periodical inspection of adjustments
is necessary.

This reasoning has for its basis two points. First, the modern automobile
has many accessible and useful adjustments built into it, thus insuring its
being maintained in the pink of condition when given slight attention at more
or less competent hands. Secondly, everybody has come to appreciate that
all wear is in proportion to the work done. Therefore, those parts which do
the most work will wear the most rapidly. Brakes, clutches, wheel bearings,
gears, and transmission and rear axle bearings, together with the spring bolts
and those parts of the chassis which are exposed to the elements, come in for
the hardest share of the work.

Perhaps the first in importance is the main shaft end thrust adjustment.
On account of the thrust from the propeller shaft, generally due to the sliding
motion in the forward joint, there is a varied pressure on the rear thrust
bearing. When the car is tested at the factory, the end play at the forward
joint is inspected and an allowance of .007"” maximum and .004” minimum is
made. A small amount of play is absolutely essential in order to insure a film
of oil between the bronze and steel washers, hence the minimum allowance of
.004” end play. The surfaces of these thrust washers, however, soon wear in
with the result that the first five to seven hundred miles of running will
develop more end play. The actual amount of wear will vary according to
the accuracy with which these washers have been ground and seated.

Removal of these shims is a simple matter, it being only necessary to
back out the cap screws, slip the retainer back as far as iti will go, and then,
by means of a sharp chisel (as shown in the diagram) split the shim which is
to be removed. If there are no thin shims to remove, and the removal of one
of the thicker ones results in a permanent pressure on the thrust bearings
through the tightening up of the cap screws on the rear bearing retainer,
some thinner ones must be introduced to take its place. For instance, if the
thinnest shim is .025” in thickness and it is required to take out at least .003",
it will be necessary to remove the .025” shim and in place of it put seven
.003” shims, '

a4



.003"- 9820
SHIMS 3 THICKNESSES ~(.0|0‘- 9821
.025"- 9822

BRONZE WASHER
STEEL THRUST WASHER

7. N >
//’//lﬂl/ﬁ. ’Illl///'///d - % “(@‘I Z H

7 i el )

)| m— e 1

== 7 [ e
st " el

N 7222 7 / SHIMS
iii..n." - @ 'g/l/ ‘g —— 3 THICKNESSES
[i'ul‘“mﬁ'ﬁ? s 21 I @m]ﬁﬁ@ THIN 10864

L] gt %/’ oo I MEDIUM 10863
L]

STEEL THRUST THICK 10862

wy
'n)
el
m
=
|

@

m

>

B

=

2]
S

b F/\~ WASHER
S ———~"__ BRONZE WASHER

In no case should a thick shim be removed without replacing it with a
sufficient quantity of thin ones to insure the right amount of end play for
lubrication. If thick shims are removed and the cap screws on the bearing
retainer drawn up tight until the thrust washers bear against one another
with no clearance, it will only take a short time for the bronze washer to
overheat and burn out. This will develop an end play far in excess of that
caused by normal wear and tear.

If end play in the main shaft is allowed to remain without adjustment,
the back and forth movement of the main—or spline—shaft will work the
faces of the gear teeth back and forth upon one another so as to cause ex-
cessive wear. This is especially true when the car is climbing grades in first
and second speeds, particularly the latter. The pounding action increases the
tendency to wear the thrust washers and it is only a matter of a few hundred
miles before the shucking back and forth of the main shaft will be appreciable
to the driver. As the main drive gear at the front end of the transmission is
held in position endwise by the correct spacing of the end thrust bearing, it
is obvious that an excessive amount of play in the main shaft will permit the
front main drive shaft to move back and forth. When climbing a grade on
second speed, or when accelerating sharply, the clutech pedal will chatter and
the driver cannot help but notice it. This is a sure sign that the transmission
rear thrust bearing is in immediate need of adjustment or is burned out
through improper adjustment.
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The excessive wear on the second speed gears soon changes the correct
shape of the teeth and the second speed begins to fly out when climbing hills.
This frequent slipping out of speed wears the gear teeth on an angle and some-
times damages the ball-stop or interlock plunger on the gear shifting rods.
The only remedy is to replace the gears and properly adjust the end play of
the main shaft. Strengthening the interlock spring will do no good as the
gear teeth are worn on such an angle that the actual tendency of the power
transmitted through the gears is to force them out of mesh.

The front thrust bearing of the main drive gear has no adjustment and it
is seldom necessary to dismount it. It sometimes happens, however, that the
oil return hole becomes clogged, this usually being due to the use of heavy
greases or an unsuitable grade of liguid lubricant. The oil return hole is
drilled through at an angle so that it enters the transmission case at the right
hand lower side of the main drive gear, at a point where the gear teeth come
out of mesh with the countershaft main drive gear. At this side, on account
of the direction of rotation, there is a certain amount of suction which tends
to draw the oil through the return drain. At the point where the drain passes
under the outer Hyatt roller bearing shell, it is somewhat narrower in area,
and obstructions are liable to occur at this point. Leakage of oil at the front
bearing retainer will usually be found due to obstructions in the oil return
and can only be eliminated by removing the obstructions so that there is a
tree passage for liquid lubricant to return to the case. 0il leakage at the rear
bearing is usually caused by worn felt washer in the bearing retainers or by
a worn hbearing itself. When the bearing becomes worn, the shaft chatters
and the hub of the universal joint upon which the felt washer bears, has a
certain amount of eccentric motion imparted to it. This soon enlarges the
hole in the felt washer and the oil leaks out. The only way to remedy this is
to replace the rear bearing and felt washer, making sure that the hub of the
universal joint is smooth and has not become roughened up or cut through
contact with the retainer. In the latter case, the roughened hub would cut
away the new felt washer and the leak would soon occur again.

The adjustments of the countershaft bearings are seldom necessary, as
there is no tendency to back and forth motion on this shaft except when run-
ning in second speed or in case of worn gears. The transmission which has
seen a great deal of service may often be quieted by adjustment of the thrust
bearings, thus eliminating the slight chatter present without having recourse
to the replacement of gears. However, in many instances, the gears are re-
placed without properly adjusting the countershaft thrust bearings, with the
result that very little good is done and the much-looked-for increase in silence
is not gained.

In adjusting these bearings, it is absolutely essential that the adjustment
be made at the front bearing, not the rear. In this way the shaft is adjusted
towards the rear, the main drive countershaft gear being brought away from
all possible contact with the bearing protector or washer which is pressed
on to the main drive gear ahead of the bearing roller. It is obvious that if
the adjustment were made from the rear, the countershaft might be moved
forward so as to cause an interference between the edges of the countershaft
main drive gear and the bearing. This would make an objectionable noise
and might result in considerable damage through chips, etc., getting into the
lubricant and finding their way into the bearings.

The method of adjustment is extremely simple, it only being necessary to
introduce shims as shown in the diagram. These shims bear against the outer
races of the Hyatt bearing and foree it inward as soon as the bearing cap is
tightened up. Since the steel thrust washers are supported by the outer races
of the roller bearings, these, too, must move inward, thereby taking up the
end play. It is essential that there is end play of at least .004" to .007” in this
shaft, in fact, an end play of even .012” will do no harm whatever and will
cause no appreciable rattle. As in the case of the main shaft, it is highly im-
portant that no permanent pressure be imposed upon the thrust bearings
through tightening up the cap with too many shims in place, as this would
burn the bearing out and cause a great deal of end play in a very short time.

In the illustration shown, the thickness of the shims and symbol num-
bers are given. In order to get the full advantage of this adjustment on
monthly inspections, the dealer should have a good stock of such shims at all
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times, as there is no knowing when their installation may be necessary. They
are extremely cheap, but that is no reason why the split ones should be thrown
away, as they may be used again after flattening.

Another point to observe closely in connection Wwith transmission adjust-
ment and repair is the removal of the transmission on the Small Six, and
Super-Six motors, which should be done as follows: :

Remove the bolts and cap screws on either side, first, leaving the extreme
top bolt tightened up in position. This supports the entire weight of the trans-
mission and allows no straining of the pilot shaft or main drive gear. As a
last operation, remove the nut from the long bolt at the top and when you
have obtained sufficient help to insure your being able to withdraw the trans-
mission in a perfectly straight line and with no bending or crimping whatever,
pull it off slowly. Leave the bolt in place to pilot the transmission shaft
during removal. )

If this method is not followed out, a bent or strained pilot shaft will
result and when the transmission is put together again there will be an
eccentric, growling noise from the main drive gear. This is because the
main drive gear is not in line with the clutech and there will be no remedy
except taking out the main drive gear and straightening or re-fitting the
pilot shaft.

On those models which involve a Bower roller hearing instead of the
Hyatt type, the adjustment is accomplished in exactly the same manner;
instead of plain thrust bearings, the flanges of the rollers take the thrust and
if too many shims are removed so as to impose a permanent end thrust on
these flanges, they will invariably crumble up and the chips and steel crumb-
lings will ruin the bearings, necessitating replacement. The same results will
be found due to excessive end play which permits the propeller shaft to ham-
mer or pound. The flanges of the rollers will not withstand this pounding
action for any length of time without damage to them.

In the foregoing paragraphs, the reference to the slipping out of second
speed and other transmission troubles are all applicable to the earlier model
transmissions without exception, as are also the instructions regarding the re-
moval of the transmission in a careful manner. In the case of those trans-
missions which are attached by means of two side arms, it will be necessary
to put a jack under the transmission or block it up in some way that will
insure the mechanic not having to take the entire weight. Any system of
blocking or jacking up which will insure the transmission being removed
in a perfectly straight line backward from the motor, will be satisfactory.
It is not as easy to handle these transmissions in this manner as those of the
later type, but it is just as essential that the necessary precautions be taken.

Note

Thousandths parts of an inch are expressed thus: .006”. This may also
be written 6/1000ths inch.

The average calling card thickness is .010” or 10/1000ths of an inch.

A worn dime is about .030” or 30/1000ths of an inch.

A sheet of newspaper is about .002” or 2/1000ths. The paper on which
this article is printed averages .004” or 4/1000ths.



Universal Joints and Propeller Shaft

The propeller shaft, which transmits the power from the transmisslon to
the rear axle iz of the hollow, tubolar type, and has enclosed dust tight joints
at either ond. The light weight of the tubular shaft minimizes the wear on the
propeller shaft joints and axle housing by decreasing the straipg resulling
from centrifugal acticn. In this way, it differs from the =olid type of shaft
ag there is no tendency td whip.

The Tniversal Joints depend upon their dust covers to retain the naeces
gary amount of lubricant. As these eovers are of necessity removable for
agzembling purposes, it iz possible they may have become loose in service,
It ia therefore necessary to inspect them with a view Lo tightening them up
or re-filling with grease as occasion requires.

If the covers are allowed to remain loose, not only will the grease be
lost but & ecertain amount of dire will work into the Universal Joint. Al dict
canses abrasive action when mixed with grease, The resulting wear will be
out of all proportion to the wear in ordinary service,

The covers are fitted with a felt ring which iz compressed into a channel
at the ouler edge or largest diameter of the dust cover shell. On cars which
have seen o great deal of service or on which the tightening up of covers has
been neglectad, this felt may be worn. If such be the case, tightening of the
dust cover will cause friction, possibly cutling the outer shell of the joint, The
remedy is obyviously to replace the covers, or, if the damage {2 net too great,
to replace the f[elt packing.

Fvery thonsand miles, refill the Tniversal Joints with a good quality soft
grease, By removing the pipe plug a grease gun may be used convenlently.
Be aure to replace the plug after flling the universal joint



Rear Axle

The rear axle is of semi-floating construction with pressed steel housing
and spiral bevel gears. Except for modifications and improvements in the
adjusting mechanism, it is identical with the axle used on previous models.
A larger section drive shaft and better grade materials insure the higher factor
of safety required to transmit the power of the new type motor.

Lubrication

Whitmore Compound No. 45 is used to fill the rear axle housing, 5%
pounds being the guantity required. Filling the housing too full will cause the
grease to work out at the rear wheels and front end of the pinion shaft.
When this occurs, it will be necessary to lower the level, clean out the case,
remove grease from shafts, and renew the felt washers located at the above
mentioned places. Unless this is done, the grease will come out even though
the level iz lowered, due to capillary attraction.

The lubricant in the rear axle shounld be looked after every 2,000 miles.
Clean out occasionally, and refill with the same oil after it has been strained,
(if Whitmore Compound has been used) then add new oil if necessary to
obtain the desired quantity.

Grease cups are provided (shown at “D” in rear axle illustration) just
inside the brake supports. These lubricate the rear wheel bearings,

The grease cup on the pinion housing is intended to lubricate the pinion
bearings.

These grease cups should be filled frequently with Whitmore Anti-Friction
No. b Grease.

Adjustment of Wheels

Through usage, the wheel bearings or drive shaft bearings, shown at “B”
in rear axle illustration, are subject to a certain amount of natural wear which
in turn allows end play to develop in the drive shafts.

As the wheels are rigidly fastened to the drive shafts by being pulled up on
a taper on the shafts, the bearing wear will cause side play in the wheels,
which can be taken up in the following manner after the wheels have been
removed. For this operation, we provide a special puller included in the tool
kit. -
© “A” in rear axle illustration is the adjusting nut for the bearing “B,)”
and “C” is the locking bolt for adjusting nut “A.” After removing the locking
bolt “C,” tighten “A” by turning towards the right. A special wrench is fur-
nished with the tool equipment for this purpose.

In making this adjustment, care should be taken not to take up all the play
on one side. It should be equalized. The lining up of the brake drum and
the axle housing on the opposite side to that on which the adjustment is being
made, will indicate whether the wheel is out too far on that side.

Take up the adjusting nut so that the drive shafts show no end play but are
perfectly free and the bearings do not bind.

Should it be impossible to lock the adjusting nuts “A” when the above
results are obtained, back off rather than tighten so that the notches will line
up in the adjusting nuts.

This adjustment does not affect the ring gear or drive gear in any way
due to the fact that the drive shafts float through.

Adjustment of Gears

Before attempting to make any adjustments, remove the inspection plug
at the left side of gear set and differential carrier. (See rear axle illustration.)

99



See that the back face of the teeth on both pinion and ring gear are flush.
The pinion adjustment can be reached by first removing the pinion adjustment
lock held in place by two bolts on the top of the carrier, as shown in the small
cut in rear axle illustration.

End play in the pinion shaft should be taken up by turning the front
bearing adjustment toward the left (when looking at the axle from the front
end). This is the inner nut. The outer nut, which is for the rear bearing
adjustment, should be held against movement during this operation. Take up
the play between the bearings until there is no end motion, but do not bind
or cause the shaft to turn hard. Line up the slots in both adjusting nuts,
then turn both toward the right to bring the pinion deeper into mesh with the
ring gear, or toward the left to withdraw. The proper amount of back lash
between the teeth of the ring gear and pinion ig from .006” to 008",

The grease cup on the pinion housing is intended to lubricate the pinion
bearings. This should be filled frequently with Whitmore Anti-Friction No. 5
grease. It should always be examined when a pinion adjustment is made and
an additional quantity of grease added at the adjustment opening.

If the pinion is flush with the ring gear and there is too much lash or too
little, the ring gear may be adjusted either in or out to remedy this condition.

The adjustments should be made as follows:

Remove the differential cover plate in the rear of the axle housing.

Take off the differential bearing adjustment locks and back off slightly the
bolts holding the bearing caps in place, so that the adjusting nut can be turned
easily. Only loosen a very little as the threads in these caps will become cross
threaded if the bolts are backed out too much.

To move the gear toward the right, back off the right hand adjusting nut
one or two notches at a time and take up on the left hand nut the same
number of notches, or, if the gear needs to go to the left, reverse the action.

Take side play out of the bearings by these adjusting nuts.

When the proper results have been obtained, tighten the bearing caps and
see that the bearing adjusting nut locks are put in place.

Rear axle diagram see back of book.

Adjustment of Brakes

The internal or emergency brakes are of the expanding type, the brake
band bearing against the inside of the drum on the rear wheels. These brakes
are enclosed and it is therefore necessary to remove the wheel for any adjust-
ment to the band itself. -

For all ordinary purposes, the adjustment is made by shortening the rod
“A.” This brings the cam lever forward, thereby expanding the brakes. The
wheels should spin freely without any signs of dragging. It is therefore
essential that the rear of the car should be jacked up when making adjustments
of the internal brake.

If the brake lining is worn out, proportionately more movement of the cam
will be required before the brake will grip. This will give less advantageous
leverage and should only be resorted to in an emergency. Since the internal
brakes must be relied upon to hold the car on any grade and in any emergency,
they must be relined as often as is necessary. ;

These brakes are not provided with equalizers in order to keep the leverage
the same on both sides. Separate adjustments must be made for each brake
and shortening of the rod “A” is the only correct method.

On no account attempt to strain or change the leverage and rod length
between the hand brake lever and the cross shaft which actuates the pull rods
connected to the axle.

Any adjustments under the floor boards can only be for correcting the
leverage, should it have been tampered with. The ideal position for this
leverage would be such that the levers are vertical at the time the brake is
applied and the maximum pull exerted. For this reason, the leverage is set
at the factory to the most advantageous position and should not be disturbed.

The external or foot brakes are of the contracting type and bear on the
outer surface of the brake drums. On account of their receiving more wear
and tear, they have been provided with more accessible adjusting mechanism.
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Brake Adjustment

Provided the brake lining is not excessively worn, the method of procedure
should always be as follows:

Remove the clevis pin which links the rod “B"” to the lever “C.” The lever
“C” should then spring back and rest upon the bracket. Loosen the fop adjust-
ing nut “D” two turns. Now loosen the check nut at “E.” This is the lower
and smaller nut of the two.

By screwing up (turning from left to right in a clockwise direction) the
adjusting nut, the lower portion of the brake band may be drawn closer to the
brake drum. When this is drawn up so close that the thickness of a visiting
card is all the clearance allowed between the brake lining and the drum the
check nut “E” should be tightened so as to lock the adjustment of the lower
half.

To adjust the top half, screw down on the nut “D” until it has the correct
clearance.

Always set the lower half before adjusting the top half. Never attempt to
adjust worn brakes without first disconnecting the clevis which connects the
actuating rod to the brake lever. }

1f the brakes are very badly worn, the rear portion of the brake may stand
farther away from the brake drum than the front portion. It will be necessary
to bring this closer to the drum in order to make a good adjustment at the
front end and this may be accomplished by removing cotter pin from adjust-
ment screw at point “F" and turning the latter in as necessary. This will bring
the brake band closer to the center of the axle, thereby centralizing it and giving
a greater range of adjustment at the front end.

-On account of the wearing qualities of the lining with which these brakes
are equipped, such adjustments should not be necessary more than once in
a geason unless the car is subjected to very heavy duty. In this event, it will
be more satisfactory to reline the brakes than to attempt to simply adjust the
worn brake lining.

If the brake squeaks, it is an indication that it is dirty and needs cleaning,
or that it is out of adjustment. In the former case, dirt clogs the pores in the
surface of the lining and glazes it over. Kerosene applied with a stiff brush
will remove thig dirt.
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If the brake squeaks, due to improper adjustment, it is because some portion
of the brake has been allowed to do most of the work and as a result the lining
is worn down to the rivets, which are probably bearing on the brake drum. This
will always cause squeaking and can only be eliminated by relining and central-
izing the brake band.

If the brakes are properly centralized and kept in such adjustment, the
wear will be equalized over their entire surface.

Squeaking Brakes

There are a number of things which have a tendency to cause brakes on
any car to squeak. The average repair man is familiar with the ordinary
method of realigning and adjusting the bands and cleaning the linings. In
cases where the trouble refuses to yield to the ordinary treatment, we have
found the following procedure to be extremely satisfactory and very convenient.

The foot brakes should be held in the down position so as to hold the brake
band tight to the drum. By referring to the illustration, you will notice
a method of removing a piece of the brake lining at the external rear anchor
bracket, extending on either side of the bracket approximately two inches
or to within one-half inch of the rivets. This is accomplished by inserting
a 1g” drill between the brake drum and the brake band, drilling the lining
through in the two places marked in illustration.

The ends of the brake band should be beveled in such a way that no sharp
surface is brought against the brake drum. The illustration shows very
clearly how this work should be done. Then when running at a moderate
rate the brakes should be applied suddenly and tightly once or twice,

This operation is recommended where realigning and adjustment have failed
to give satisfaction.
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Front Axle

The front axle, while of the conventional design, has been improved. The
tie bar adjustment is of such construction that it cannot possibly loosen and
disarrange the alignment of the front wheels. The tie bar bushings are of
hardened steel and are fitted with grease cups.

The steering knuckles and arms have been strengthened to give added
safety at a higher car speed than has been demanded heretofore.

Instructions for lubricating the front axle will be found on the lubricating
chart.

Front Axle Adjustments

The adjustment for wear in the steering knuckles is accomplished by
introducing shims between the top thrust washer and the axle fork. The king
bolt is provided with a passage which conveys the lubricant to the upper
bearing and the thrust washers. There is a second grease cup which lubri-
cates the lower bearing. Whenever it is obtainable, we recommend Whitmore
Anti-Friction No. b as the most desirable lubricant. This also applies to all
other steering connections.

Timken bearings are used in the front wheels. The wheel hubs are of
pressed steel construction and therefore extremely sturdy. The bearing re-
tainers are for the purpose of confining the lubricant and are not disturbed by
the removal of the wheel.

The wheel bearings should be adjusted by the nut so that a slight amount
of play is noticeable when the wheel is shaken by grasping the tire. If the
bearings are adjusted so that there is no play at all, it will be impossible for
any lubricant to penetrate between the rollers and cones, and on account of the
excessive pressures that may result from such adjustment, the life of the
bearings will be decreased.

‘Since it is to be expected that any bearing will wear sooner or later, we
would caution all against overlooking this important point of inspection. Too
much play is almost as bad as a tight bearing but is more objectionable on
account of the rattle it causes.

Wheel Alignment

Because the alignment of the wheels is an important factor in the life of
the front tires, the distance rod is provided with adjustments. The front of
the tires should be about 5/16” closer together than the rear, measured at the
same height from the ground,

The easiest way to check this adjustment is as follows:

Jack up the front of the car from the center of the axle so that the distance
rod is not interfered with, With both wheels free to revolve, a center line may
be marked on each tire by holding a soft lead pencil against it when spinning.
The pencil must be held steady or the result will not be a straight line.

Next, measure with a tape or stick the distance between these lines at a
point opposite the hub; turn the wheels half a revolution and measure again.
The distance between the two results is the average, allowing for a slight
wabble, and should be 5/16” to 3¢” less than the distance measured in the
same way at the rear.

The handiest way to check this alignment is with the distance stick
shown in the illustration.

To adjust the distance rod, it is necessary to remove one of the bolts so
that the clamp serew can be loosened and the clevis adjusted by turning on
the threads of the distance rod. Any backlash in the axle knuckles and clevises
should be taken up by straining the wheels outward in front before setting
the distance by the rod.

The job should always be checked after the wheels have been let down
on the ground with the weight of the car on them.
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Lubrication of Spring Leaves

Few Hudson owners have had the experience of riding in a common farm
wagon from which the platform springs have been removed! But those who
bave, will always remember the ride. The general shaking up that goes with
a ride of this kind putz them in a position to imagine what the effect would
be if the suspension aprings on their antomobiles were not doing their work.
It would be a very disagreeable mode of transportation, to say the least. and
no pleasure could possibly be connected with it as compared with a trip in a
Hudson,

We have made this comparison to illustrate that thers i2 a difference in
the riding gualities of a car on which the springs are properly lubricated
and one in which the springs have been rendered ineffective through indif-
lerence or total lack of attention,

It is only a few years since the antomoblle deslgner “figured out™ the
apring sugpension system by rule o thumb rather than rellable emgineering
data. He was ecompelled to resort to a certain amount of guess work in his
calculations (if he made any calenlations at all), and the only good quality
that he really made sure of was the actual strength of the springs themselves.
This resulted in hard riding ears, the eprings being heavy enough to support the
weight of the ear but having insullicient resiliency or flexibility to afford easy
Hiding. The direct result of this design was frequent epring breakoge through
crystallization, and lubrication of the spring leaves was hardly o necessity.
Today, however, It is o necessity, For with our present knowledge of spring
desizn and spring materlal, we are able to produce n light spring which has
ample strength, besides having wonderful Hexibility.

Such eprings do a great deal of work, and when a car {a being driven aver
even the most moderately smooth roads, the spring action is conslderable,

Bpring breakages are an infrequent occurrence on modern antomobiles
of good design.  But it is possible, by lmiting the Hexibility of a spring
through insufficlent lubrication, to impose upon it such heavy duty and exeess
friction that not only its riding gualities and resiliency are affected, but the
tendency to cryetallize and break is considerably inereased, Well-deslgned
springs will stand a great deal of abuse but, lke all moving parts of a com-
plicated mechanism, they require attention oceasionally.

To illustrate this need of Iwbricant in a spring, we offer the following
exXample:

Compare a spring, which is made up of numerous steel leaves, to the
leaves of a magazine, When the magazine iz bent from one position to an-
other, it will be noticed that the leaves slide on each other. If several pages
of the magazine are stnck together with mucilage, and the mueflage allowed to
dry. or if the magazine he wetted so0 as to cauee the paper to stick alightly, it
will be far mere difficult to bend any quantity of leaves o that they will slide
on one another. Any soction wetted orF stuck together In this manner will
become practically =olid and stiff.

Theee same conditionz apply in the case of the spring action of your
antomobile,

When the spring is manufactured, the leaves are carefully ground and
polished at the points where they rub aeainst one another, The gpring steal
is of slightly concave sectlon so that the center of the rubbing surface will
refain, to a great extent. any lubricant which 18 introduced at the time the
gpring ia assembled, or from subsequent applications. However, the springs
on an automaohbile are being constantly exposed to mud and dust which grad-
ually absorbs the oil and grease oozing out between the leaves. A certaln
amount of mud works into the small spaces between the leaves and destroys
the effectiveness of the lubrieant. When this condition iz reached, friction
commences; and the spring stiffens up becaunse the leaves cannot slide freely
against one another. The robbing action continues to some extent beenusse
of the enorfmous straing to which the springs are subjected. But the friction
1s still there, and if the application of a sultable lubricant iz deferred long
emough, an abragive action will commence, with the result that a rusty mixture
will be foreed out from between the leaves every time the spring is wetted
or the car subjected to a washing,
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Numerous well-designed “spreaders” are on the market. These can be
purchased at almost any hardware store, and some of them, in which the grease
injection is made through the center spreading wedge, are very simple to
manipulate. At best, however, most owners do not care to fuss with a greasy
job of this nature, preferring to take advantage of the repair shop's facilities.
But it is quite a simple job and there is really no excuse why it should not
be a matter of periodical inspection.

If a spring leaf gpreader ig needed in an emergency and is not obtainable
locally, a screw driver or chisel driven between the leaves will serve the pur-
pose. Such a method, however, is clumsy, and on account of the inaccesibility
of the inner ends of the springs, usually results in the hammer blows being
misdirected to the detriment of the paint on the springs,

Many attempts have been made to design a spring which will permanently
retain a lubricant. Some designs approach this desirable condition to a certain
degree, but they are far from reliable. The introduction of any form of re-
tainer between the spring leaves makes it possible for an abnormal accumula-
tion of rust and sediment to form, thus causing a correspondingly abnormal
wear not only to the retainer, but the leaves as well. The only safe method
at present known is frequent lubrication by means of a spreader,

The Whitmore Mfg. Company of Cleveland, Ohio, manufacture a special
lubricant for lubricating spring leaves which is especially desirable inasmuch
as it will repel water very much better than common oils and greases. Almost
as good is a mixture of high grade lubricating oil and graphite. Some of the
larger graphite manufacturers are supplying a grade for this work which is to
be specially recommended. When neither of the above are obtainable, good
cylinder lubriating oil may be used and will last a long time.

Springs need lubricating on an average of every 500 miles. If uged in the
winter, or when the roads are in poor condition, and the springs are constantly
covered with mud, they will have to be lubricated more frequently. This is
also true of heavy closed cars, especially limousines, which are washed more
frequently than the average touring car.

It is obvious that although spring leaves are lubricated with a special
compound when assembled at the factory, they cannot be expected fo retain
such lubricant for more than 1000 to 2500 miles, according to the conditions
under which the car is driven.

If proper attention is not given to the lubricating of springs, we cannot
hope to fulfill our obligation in regard to the guaranty on them.

Tighten Spring Clips

Causes for spring breakages are by no means limited to lack of lubrication
or over-loading. Perhaps the most frequent cause is the loosening up of spring
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clips—those U-shaped members which clip the springs to the saddles on the
axles, On Hudson cars these clips are made of a special alloy steel, heat-
treated to insure the minimum amount of stretch. To prevent the possiblity
of the nuts loosening, we use an extra long nut with a lock nut on top of it.
Despite these precautions, the enormous strains to which the springs are
subjected make it possible for them to loosen up. It is therefore essential
that the spring clips be tested for tightness at least once a month, or every
2000 miles. If Hudson owners will follow our suggestions in regard to lubrica-
tion and tightening of spring clips, they will not only be far more satisfied with
the riding qualities of their car, but they will enjoy the knowledge that the
possibilities of spring breakage are absolutely minimized.

Special end socket wrenches may be obtained from the Hudson Motor
Car Company for the purpose of facilitating work of this nature.

How to Use the Spring Spreader



Model J Shackle Bolt Adjustments

One of the most annoyving rattles about a car is caused by side play in
the spring ends in the shackles.

The direct cause of this looseness is natural wear or lack of lubrication.
Driving over muddy roads, then allowing the car to stand without proper at-
tention to these shackles, permits the mud to work into the shackle bolts, which
naturally brings about this result much more quickly.

A common practice of taking up this play is to tighten the spring bolts,
thus clamping the shackle bracket or frame end, as the case may be, against
the spring to take up the play. This method, while effective for the time
being, is only a temporary relief as the strain is naturally in the wrong direc-
tion, in fact, directly opposite to what it should be.

There is only one permanent and satisfactory way of taking up this play
and that is by the use of shims. The accompanying sketch shows where the
shims are installed between the springs and shackle, or bracket. Force in as
many shims as possible by springing open the shackle or bracket., After the
shims are in place, the bolts should not be drawn up too tightly. TLeave just
enough to take up the play. It is well to check up the latter to see that
lubricant is coming out of the hole in the center of the bolt and that the
passage leading from the grease cup to this hole is entirely free. If blocked,
excessive wear will follow.

Turning up the grease cups on the spring shackle bolts once a day will
insure the maximum life of these parts; and an owner may be sure that unless
he follows our instructions in this respect, the excessive wear on the bushings
will call for replacement of the parts within a very short mileage.

Spring shackles are exposed to the mud and dirt from the road and unless
the grease is constantly being forced from the interior outward so as to carry
with it all particles of grit, it is obvious that the -dirt will work into the
bushings and destroy them in a very ghort time.

Spring Shackle Adjustment
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Shackle Adjustment on Model “M”’

The front shackle is adjusted, not by shims, as was last year’s but by
means of a nut and cotter pin. To take up any wear remove cotter pin and
take up nut. Replace cotter pin. This applies to front end of both front
and rear spring.

The rear shackles are not joined by a cross member as was the case on
the previous model. When the cross member is used play must be taken up
by means of shims. Model “M" shackle is adjusted by loosening up nut on
shackle bolt, and turning bolt until the threaded shackle is pulled in enough
to eliminate play. Lock with nut and cotter pin,

Front Shackle Bolt Adjustment Model M

THREADED
SHACKLE

iﬁ“w““}ﬂﬂ%

TP AN

Rear Shackle Bolt Adjustment Model M
110



Steering Gear—Model J

Aglde from the lubrication of the steering gear proper, there is practically
no maintenanee or attention necessary in connection with it,

The only wearing parta on which adjustment is necessary are the throst
bearings which take the pressure due to the worm gear within the housing,
Should these bearings loosen, there will be a certain amount of up and down
play in the steering column when the wheel is strained. first in one direction
and then in the other. If excessive, this will be noticeabla by the driver. It
manifests itself in a rattle or pound cavsed by the nut on top of the steering
wheeal hitting the bottom of the sector hub, There should always be at least
1/64% elearance between the nut and the bottom of this hob when the wheel
is turned against the worm so as to foree the column up to the full degree
of ite end play, Trouble of this nature may be eliminated by removing shims
from the bottom of the steering gear, thereby allowing the thrust bearing to
be set closer. The shims are of different thicknesses and in the adjusting of
them care must be exercised, so that only the proper size shim will be removed.
It too much shimming material is removed, & constant pressure is brought to
bear on the thrust bearings and their life will be materially decreased. With
the exceplion of lubrication this iz practically the only contingency that ealls
for attention to the steering gear case.
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ECCENTRIC BUSHING
ADJUSTMENT LOCK

TECRIRD wORM CEAR

steering Gear Adjustments No, 1

Steering Worm Wheel End Play

Owing to the fact that the drag link which connects the steering arm to
the front axle does not work in a direct line, but transmits its power with an
angular action, there is a certain amount of in and out thrust upon the worm
wheel shaft, We therefore thought it advisable to introduce an adjuostment
at this point so that all signs of wear may be immediately eliminated should
trouble develop, Thig 18 most infrequent, however, but ag It is only the work
of a few moments, it should nevertheless be attended to.

To check up this adjustment, put a pinch bar between the steering arm
and the (rame, and pry it out as far as it will come. Then drive it in again
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with a hammer so as to loosen it up. When it is in the extreme “inward”
position, put the ball of the thumb on the steering arm hub and the frame.
Upon applying the pinch bar, the slightest motion of end play will be imme-
diately felt at the point where the thumb presses on the steering arm hub and
the frame. A small amount of end play does no harm but should it exist to
the extent of 1/64", it is possible a rattle will develop. It is quite permissible
to have as much as 1/20” end play at this point wihout detrimental results and
therefore does not call for adjustment or repair unless it manifests itself
objectionably.

STEERIMD WORM THRUST BEARINGS

STEERING STEERING WORM
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STEERING GLAR CASE

#C-KEEP THIS NUT ABSOLUTELY TIGHT
NEVER BACK OFF TO INSERT COTTER PIN

Steering Gear Adjustments No, 2

Steering Arm Tight on Taper

The reason for calling your attention to the steering arm on its taper is very
obvious. The lives of the occupants of the car depend on the steering gear,
for if this were to become disconnected while the car was traveling at even a
moderate speed, it is more than likely that a serious accident would resnlt,
For this reason, the steering gear is made of the highest grade materials with
the most accurate workmanship. The design is such that it may be kept in
good condition by periodical adjustments and lubrication with very little diffi-
culty., Every precaution is taken to insure all parts remaining tight. For that
reason, a taper connection is used on the end of the worm wheel shaft in order
to key the steering arm into place. It is possible that any taper connection
may loosen up in service and since so much depends upon the steering appar-
atus, it is absolutely vital that this nut and taper arm be tested for tightness
at least once a month.
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If the arm has been allowed to remain loose for so long as to injure the
keys and key ways, it will be necessary to change them. There are three such
keyvs and key ways in the arm and hub to safeguard against replacing a key in a
key way which has become worn. By turning the worm wheel around, it is pos-
gible to fit a new key in the key way without any difficulty.

In a car which has seen considerable service, that portion of the wheel
which is in contact all the time that the ecar is being driven straight ahead,
receives more wear than the teeth around the rest of the circumference. By
being able to turn the wheel around one-third of its circumference, a new
wearing surface is obtained. This means that Hudson steering gears will prac-
tically never wear out.

It will be impossible to dwell with sufficient emphasis upon the harmful
results that come from lack of attention to the steering apparatus and we are
sure that every owner and mechanic will appreciate the importance of follow-
ing our directions to the fullest degree.

Drag Link

The drag link connects the steering arm with the front axle steering
knuckle and must be always maintained with the proper adjustment and ade-
quate lubrication. Boots are provided to keep out mud and dirt but it is
possible that these boots will retain a certain amount of mud and dirt if suf-
ficient lubricant is not forced through them from the inside, thereby carrying
out with it any accumulation within the ball and socket joints themselves.

The adjustment of the drag link is extremely simple and is immediately
apparent upon examination. The only precaution we recommend is that the
ball and sockets are not screwed up so tight as to cause excessive friction or
that the cotters in adjusting nuts be omitted. In the latter case, the drag link
may become disconnected, with serious results, Most important of all in
connection with the drag link is sufficient lubricaticn.

STEERING GEAR ADJUSTING NUT

Showing Action of Worm
Gear

Illustration No. 2
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LOCK WASHER
SET SCREW
R

STEERING GEAR
ADJUSTING NUT

Illustration No. 1
Model M Steering Gear Adjustment

Adjustment of the Model “M’’ Steering Gear

One of our latest improvements is the method of adjusting the steering
gear to remove end play and lost motion. We have substituted for the cap
and shim adjustment a much handier and more satisfactory one. This is
accomplished by means of an adjusting nut locked by a set screw and lock
washer.

To remove end play in the steering gear loosen set serew until large ad-
justing nut does not bind. The nut should then be turned until all but the
necessary play is removed, The set screw should then be tightened to pre-
vent any accidental turning of the adjusting nut. See illustrations Nos. 1 and 2.
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The worm wheel shaft, as usual, has an eccentric bushing. See illustration
No. 3. In order to bring the worm wheel deeper into megh with the worm re-

ECCENTRIC BUSHING

INMustration No. 3
Model M Steering Gear

move the steering arm and the cover from the side of steering gear housing
nearest motor, The worm wheel and =haft may then be removed. Examination
of the eccentric bushing will show a series of notches at the end nearest the
steering arm. The bushing is prevented from turning by means of a pin which
fits into one of the slots. The pin should be removed and the bushing turned
enough to bring about the desired adjustment. The pin should then be
replaced and the steering gear reassembled.



The Gasoline System

The gasoline is carried in a 20-gallon tank hung at the rear of the car.
There is an indicator in this tank which shows the amout of gasoline carried,

The indieator may be removed lor purposes of adjustment or repair. Its
construction is extremely simple, the indicating action being obtained by means
of a reoetangnlar cork float, running in a guide and revolving a twisted strip
of brass as it moves up and down, The indicator needle is attached to the end
of this strip of brass. There is nothing that can get out of adjustment except
through corrosion or damage to the float, Cleaning is practieally the only
attention that will ever bhe necessary.

The Gasoline System

The Stewart Vacuum Gasoline
System employs a small tank, in-
atalled under the hood, This tan TO VACUUM "‘]
is connected by brass tubing to the “PUMPONDASH | |
intake manifold, also to gasoline b
supply tank, and to carburetor.
Kvery motor draws its supply of |NTAKE_C
gasoline through the earburetor by . =] NIFOLD
reason of the pumping action of the
pistons, Tt is this same pumping
action which draws gasoline from CPYEAEKUVLAE'VE-N
the main supply tank into the =3
Siewart tank, through the connec- L = R
tion of the manifold and the Stewart
tank, and algo the connection of the
Stewart tank with the gasoline sup-
ply tank.

The Stewart Vacuum Gasoline ;
Tank consists of two chnmber'v/
The upper one is the filling cham s\K
ber, and the lower one is the empty-
ing chamhber. Between these two
chambers is a partition in which is
placed a valve. The suetion of the
pistons on the intake stroke creates -
a vacunm in the upper chamber, = G L
and this vacuum cloges the valve 5y z
between the two chambiers, and also
sucks or pumps up the gasoline
from the main supply tank info this
upper  ehamhber.  As the gasoline
flows into this upper chamber it
rajses a float valve,  When this
float valve has risen to a certain
point it operales a valve which
shuts off the suction and at the
same time opens an air valve, This
admission of outside air releases
the vacuum suction, thus causing
the valve leading into the lower
chamber to open, and through
which the gasoline immediately
commences to flow into the lower
or emptyving chamber., This lower
chamber is always open to the out-
side air, so that nothing can ever
prevent the gasoline in this lower
chamber from feeding through its
connection to the carburetor in a
perfect, even. uninterrupted flow.
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A is the suction valve for opening and closing the connection to manifold
and through which a vacuum is extended from the engine manifold to gasoline
tank.

B is the atmospheric valve, and permits or prevents an atmospherice condi-
tion in the upper chamber. When the suction valve A is open and the suction
is drawing gasoline from main reservoir, this atmospheric valve B is closed.
When the suection valve A is closed then the atmospheric valve B must be open,
as an atmospheric condition is necessary in the upper tank in order to allow the
fuel to flow through the flapper valve H into the lower chamber,

C is pipe connecting tank to manifold of engine.
D is pipe connecting vacuum tank to main gasoline supply tanlk.

E is lever to which the two coil springs 8 are attached. This lever is
operated by the movement of the float G,

F is short lever, which is operated by the lever E, and which in turn
operates the valves A and B. :

G is the float.

H is flapper valve in the outlet T. This flapper valve is held closed by
the action of the suction whenever the valve A is open, but it opens when the
float valve has closed the vacuum valve A and opered the atmospheric valve B,

J is pet cock for drawing water
or sediment out of reservoir. May
also be used for drawing off gasoline  P- 1o vacuum
for priming or cleaning purposes. PUMP ON DASH

K is line to carburetor extended
on ingide of tank to form pocket for
trapping waler and sediment, and
which may be drawn out through

D=TO GASOLINE | MANIFOLD
pet cock J. SUPPLY =t
L is channel space between inner TANK

and outer shells, and connects with
air vent R, thus admitting an atmos-
pheric condition in lower chamber
at all times, thereby permitting an
even, uninterrupted flow of gasoline
to carburetor.

M is the guide for float.

N is vacuum check valve.

P is a line leading to vacuum
pump on dash. This vacuum pump.
which is installed on the dash, can
be used for priming, or for filling the
vacuum tank should it ever become
empty. It is not necessary to turn
over the engine, but merely pull
plunger in vacuum pump two or
three times, which will create suf-
ficient vacuum in tank to draw gaso-
line from main supply tank.

R is an air vent over the atmos-
pheriec valve. Through this tube the
lower or reservoir chamber is con-
tinually open to atmospheric pres-
sure, s0 that the flow of gasoline
from this lower chamber to the car-
buretor is always an even, uninter-
rupted flow.

T is the outlet located at the bot- Top of Stewart YVacuum Gasoline Tank
tom of the float reservolr, removed, showing valve mechanism,
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Care and Repair of
. Stewart Vacuum Tank

Leave tank alone. Don’t tamper with it. It is not very likely that it will
ever be mecessary to open the tank, but if it is opened, then follow
directions carefully.

The simple, durable construction used in the manufacture of the Stewart
Vacuum Tank makes it unlikely that the car owner will ever need to make
internal repairs. If the instructions for care are carried out, the Stewart
Vacuum Gasoline System should continue indefinitely to operate perfectly.
Before proceeding to repair vacuum tank, make absolutely sure that the trouble
is not due to some other cause.

If your vacuum system does not operate satisfactorily, the following sug-
gestions will enable you to make the necessary adjustment:

Vent Tube Overflow

The air vent allows an atmospheric condition to be maintained in the
lower chamber, and al=o serves to prevent an overflow of gasoline in descend-
ing steep grades. If once in a long while a small amount of gasoline escapes,
no harm will be done and no adjustment is needed.

However, if the vent tube regularly overflows, it may be found that the
air hole in main gasoline tank filler cap is stopped up. If so, clean it out.

Gasoline Leakage

If gasoline leaks from system, except from vent tube, it can only do so
from one of the following causes:

A. A leak in outer wall of tank may have occurred. If so, soldering up
the hole will eliminate trouble.

B. Carburetor connection in bottom of tank may bhe loose. If so, it should
be screwed up tight.

C. There may be leak in tubing length B or C.

Failure to Feed Gasoline to Carburetor

Remember that this condition may be due to other causes than the vac-
uum system, Do not blame vacuum system until you are sure that the fault
does not lie elsewhere. After flooding the carburetor, or “tickling the car-
buretor,” as it is commonly called, if gasoline runs out of the carburetor float
chamber, you may be sure that the vacuum feed is performing its work of
feeding the gasoline to carburetor.

Another test is to take out the inner vacuum tank, leaving only the outer
shell. If you fill this shell with gasoline and motor still refuses to run prop-
erly, then the fault clearly lies elsewhere and not with the vacuum system—
because you must certainly get gasoline feed from this open, elevated tank
of gasoline, unless there is stoppage in the connection line to carburetor.

To Remove Top

In removing top of tank, after taking out serews, run the blade of a knife
carefully around top, between cover and body of tank, so as to separate gasket
without damaging it. Gasket is shellaced to make an air-tight joint,

If faulty feed is traced to vacuum system, one of the following conditions
may be the cause.

A, The float (see G, page 118), which should be air-tight, may have develop-
ed a leak; thus filling up float with gasoline and making it too heavy to rise
sufficiently to close vacuum valve. This allows gasoline to be drawn into
manifold, which in turn will choke down the motor.

Proper operation depends upon the float being air-tight.
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To Repair Float

Remove top of tank (to which float is attached) as above directed. Dip
the float into a pan of HOT water, in order to find out definitely where the
leak is. Bubbles will be seen at point where leak occurs, Mark this spot.

Next, punch two small holes, one in the top and the other in the bottom
of the float, to permit discharge of the gasoline. Then solder up these holes
and the leak. Test the float by dipping in HOT water. If no bubbles are
seen, the float is air-tight.

In soldering float, be careful not to use more solder than required. Any
unnecessary amount of solder will make the float too heavy.

In taking out float and repairing it, take care not to bend the float guide
rod. If you do bend the rod, it will strike against guide and retard float, pro-
ducing the same effect as a leaky float, and allowing gasoline to enter mani-
fold. Also note whether surface of rod is perfectly smooth so that it cannot
be retarded by guide.

To overcome the condition of a leaky float temporarily until you can
reach a garage, remove plug W at the top. In some cases the suction of the
motor is sufficient to draw gasoline into tank even with this plug open, but
not enough to continue to be drawn into the manifold. If, however, you are
not able to do this, close up plug W with engine running. This will fill tank.
After running engine until tank is full remove plug W until gasoline gives
out. Continue repeating same operations until a repair station or garage is
reached, when the leaky float can be remedied,

B. The flapper valve may be out of commission,

A small particle of dirt getting under the ffapper valve (see H, page 116)
might prevent it from seating absolutely air-tight, and thereby render the
tank inoperative.

In order to determine whether or not the flapper valve is out of com-
mission, first plug up air vent; then detach tubing from bottom of tank to
carburetor. Start motor and apply finger to this opening. If suction is felt
continuously then it is evident that there is a leak in the connection between
the tank and the main gasoline supply, or else the flapper valve is being held
off its seat and is letting air into the tank, instead of drawing gasoline.

In many ecases this troublesome condition of the flapper valve can be
remedied by merely tapping the side of the tank, thus shaking loose the
particle of dirt or lint which has clogged the valve. If this does not prove
effective, remove tank cover, as described on previous page. Then lift out
the inner tank. The flapper valve will be found serewed into the bottom of
thig inner tank,

¢.  Manifold connection (see €, page 116) may be loose, allowing air to
be drawn into manifold.

d. Tubing may be stopped up, in lengths A, B or C (see page 4).

e. Gasoline strainer (see V, page 116) is a screen located in the line from
gasoline tank. This screen collects all foreign substances that might get in
the rear tank and be carried through to the carburetor and clog it. If tank
fails to work, it may be that this screen is clogged, preventing gasoline from
getting into tank. Screen may be easily cleaned by unfastening connection
at elbow. This cleaning should be done every three weeks. If tank should
ever fail to operate, examine strainer FIRST.

Increased Gasoline Consumption

Vacuum feed should show the same rate of gasoline consumption as
gravity feed, and a saving over pressure feed. If such a condition does not
result in your car, perhaps the cause is:

a. Carburetor may need adjustment.

b. Vent tube may overflow. (See “Vent Tube,” page 118.)

c. There may be a leak in tank or tubing-—note instructions under
“Vent Tube” and “Gasoline Leakage."

d. 1If the motor speeds up when the vacuum tank is drawing gasoline
from the main supply. It shows that either your carburetor mixture is too
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rich, or your connections are so loose that it is drawing air into the manifold.
There should be no perceptible change of engine speed when the tank is
operating,.

Carburetor Trouble

a. Carburetor trouble cannot be attributed to vacuum system. If
gasoline is delivered to carburetor, vacuum feed has done its work,

b. If carburetor pops and spits, carburetor adjustment is needed.

¢. If ear slows down, or if you cannot get usual speed out of car
while running with open throttle, although the car still continues to run, you
may be sure the trouble is not due to vacuum system. If all the gasoline in
vacuum tank is exhausted the car will stop.

Filling Up Tank in Starting

To fill the tank, should it ever become entirely empty, close the engine
throttle and turn the engine over a few revolutions. This will create sufficient
vacuum in the tank to fill it. If the tank has been allowed to stand empty
for a considerable time and it does not easily fill when the engine is turned
over, this may be caused by dirt or sediment being under the flapper valve H.
Or, perhaps, the valves are dry. Removing the plug W in the top and squirting
a little gasoline into the tank will wash the dirt from this valve, and also
wet the valves, and cause the tank to work immediately. This flapper valve
sometimes gets a black carbon pitting on it, which may tend to hold it from
being sucked tight on its seat. In this case the valve should be scraped with
a knife,

Clean Tank Every Three Months

Unless gasoline is filtered through a screen or chamois when filling the
main gasoline tank, from which the vacuum tank draws its supply, some dirt
or sediment will accumulate in the main tank. Part of this dirt may be
drawn into the vacuum tank. This dirt should be removed from the vacuum
tank at least once every three months. To clean the tank remove the top
of the tank and take out the inner shell or vacuum chamber (note instruc-
tions “To remove Top,” on page 119). This will give acess to the lower
chamber from which the dirt should be removed. (Don't take tank off of car
—you may not be able to get it back in the same position.)

Primer Pump

Primer Pump

The Primer Pump mounted on cowl to the right or left of the steering
column provides means for injecting a charge of gasoline into the motor
intake passages, a necessary aid to easy starting in cold weather.
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It iz fraerted from tha hack af the inetrument boarc aod scourod by
Toeknes F oand ehonlder nnt T To allow ample room for stolling box adjust-
rent the nus should be sorewed back far encugh to loave the pump harrel
projecting at leest % inch, The iolet conncctian TT shonld paint downward.

2lufing box O mosl e scloap suffeiently tight ta prevant aie leakage and
loeked in Lhis positicn with hexagoen nuat L

I'tmp plunger b has a bayonet ook engaged with sioMog box O To
release, turn plunger ta right or lofr until loek pin M emerges through slot
in .

A glow outwerd pull sod quiek retorn of plunger infects Easenline spray
intn the molor. Two complels aleokes shoulld give a sufcient starting charge,
If mare strakas are required 1t indicates that the stulling box l=aks air and
should ke tzghbenad.

T mon fall ro ek plunger afver each priming operatien. "Fo e this,
piress plunger inwards, emtering pin M in stafling box zlot, and turn plunger
slightly. Tnless thiz iz done, gasaling will he drawn through the Primer
when the engina is ramming,. causing it o Hood and miss. A spring noedls
valve at the inner end of the plunger cloges the pump portz cightly anly
wher the plunzer is secarely locked,

Treert a =irand of candle wick packiog in sielling box whenever QL is
found Ywnoesinle to earter lock pin M far eoough W loek 6L in ploce.

AN nnicm commections shoald be made perfectly tight and secure and kept
in this condition, otherwise the effectivenszs of the Primer Pomp will ha
Tessenenl or destesyed,

| ||

Mustrating Applicarion

Caution: Keep Primer Closed

Drivers of eare pquipped with Lunkeoleimer primers are lable to neglect
ther Iowking of the primer pleton in its clesed position after the motor iz started,

The pesnlt of this is very paor gagoline mileape. It is egquivelent to ronning
wilh the choke particlly on, ns an cxness of Puel is drawn iole Lhe motor threugh
the priming duevice iscll.

Thia primer iz so construeted that the plunger, whan not in use, may ba
plshed in, torned slehtly, snd eked in the closed position. When the plunzer
ig in thiz poeftion, no gasoling cen be drawn ioto the mabor through thls davice,

It is important that yoo eobify your owners of the importanse of thiz pre-
caution, us low pluch gagoline meeTe excess carhon, touling spark plugs, missing,
and & diluticn of the erank case luhricant.
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Rims
Rims Applied Properly

The changing of a tire is usually done in haste and is extremely distaste-
ful to the average owner. Not infrequently he prefers to have this work done
in some garage or will be willing to pay any help that comes to hand to
relieve him of so arduous a task. Tire trouble has always been regarded as
the one feature to mar an otherwise pleasant automobile trip. For this
reason, it is a fact that very few owners apply their rims properly or take
pains to see that others do so; even though it be under the owner’s direction.
This results in complaints of rear wheels wabbling and rims squeaking. These
may be eliminated if the rim is properly applied.

An important rule to follow in applying a rim is the sequence in which
the wedges are tightened as it is obvious that if any one wedge is screwed
up too tightly before the others are in place, the wheel will be forced farther
over the right flange of the felloe in that particular spot. When the rest of
the wedges are applied, it will be impossible to line the rim up so that it runs
true and a wabbling wheel will result. On account of the inequality of the
pressure of the wedges, a rim so applied will squeak and creak.

To ascertain if the rims are correctly applied, it is only necessary to
examine the rim at the point where it bears on the inner flange of the felloe.
If it projects more at one point than another, it is obvious that the wedges
at this point were tightened up before those on the opposite side and the
trouble may be eliminated by backing off such wedges and tightening the
ones on the opposite side to counteract the action.

Directly opposite the valve, there is a locking plate which tends to hold
the rim to the correct height from the base of the felloe. It will be very much
easier to drive this side of the rim too far over the flange and it is therefore
essential that the two bolts nearest the valve be pulled up first. They should
not be screwed up to the fullest extent but should be set in place so as to
support the rim and keep it from being pulled down close to the base of the
felloe.

The two wedges to the extreme right and left of the valve should be the
next to be inserted. These should be tightened a little in the same manner.
The last wedge to be applied should be the one immediately under the locking
plate. After the rim has been centered in this manner, all the wedges may be
tightened up to the maximum degree; but they need not be tightened exces-
sively as this would tend to pull the head of the bolt and may result in strip-
ping the threads or breaking the bolt off short.
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Wire Wheels

Owners, whose cars are equipped with wire wheels, will not find it neces-
sary to change rims when tire trouble is experienced. It, however, results
that the wire wheel upon which the tire is mounted will have to be completely
changed.

Connected with this operation there is one very important point upon
which we feel a word of advice is not wasted.

Whenever it becomes necessary to change a Houk wire wheel, care must
be exercised in the removal or replacing of the hub cap. The hub cap
wrench must be so applied that it completely grips the extire hexagon sur-
face of the cap, at the same time being firmly placed against the shoulder
as far as it will go, so that the pawl which locks the hub cap, becomes com-
pletely depressed beneath the weight of the wrench and allows the hub ecap
to be turned freely.

Unless the pawl is forced downward by the proper application of the
wrench, the hub cap remains locked and must necessarily become damaged,
as a result of trying to force it off while it is held in the hub of the wire
wheel by means of an unreleased locking spring.

When tightening up the hub cap always be sure that the pawl springs
upward as soon as the wrench is removed. Otherwise, the cap is not locked
and the wheel is likely to come off. It is possible that the pawl may stick
tight sometimes if a little dirt gets onto the spring. Be sure and see that the
pawl functions properly.

. The following instructions must be closely observed when installing wire
wheels:

The inner hubs, being the part which is attached to the axle, are marked
very distinetly “Right side” and “Left side.” This marking indicates the
proper side upon which these hubs are to be used. The right side of any
car is on the person’s right when they are sitting in the seat facing forward.

When the proper inner hubs have been selected for the right and left
sides, bearings properly adjusted in the front hubs and keys properly fitted
in the rear hubs, the locking nuts on the end of the front axle spindles and ~
on the ends of the rear axle shafts should be securely locked by inserting
cotter key through the nut and end of spindle or shaft.

The outer caps used for holding wire upon inner hubs are also marked
“Left side” and “Right side.” In addition to this the Rudge-Whitworth nut
is marked showing direction in which nut should be turned in order to remove
it. In case of the Houk wheel, the outer nut is marked showing direction
in which same should be turned to screw it on. It is impossible to place a
nut intended for the right side on the left side if the inner hubs are properly in-
stalled. This for the reason that the large nuts are cut with right-hand
threads on the left side, and left-hand threads on the right side.

Always use wrenches furnished with wire wheels for removing outer
caps, and before attempting to remove caps, make sure that you are turning
the wrench in the proper direction as indicated on the end of the cap.
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General Body Adjustments
Body Bolts Tight

The sill, or frame work of an automobile body is necessarily made of
wood. In order to secure it rigidly to the frame a number of bolts are re-
quired, but, on account of these bolfs being set in wood there is a tendency
to loosen after the first few hundred miles of service. Body bolts should be
checked every month for the first three months. After that time, if there is
no continual tendency to loosen up, they will remain tight indefinitely.

Perhaps one of the most frequent complaints on a modern automobile
is about the squeaks and rattles which seem to emanate from the body. Few
owners appreciate that these are aggravated by neglecting to see that the
body bolts are always tight. It is impossible to eliminate a squeak for any
time if there is any looseness or working of the sill upon the frame. There-
fore, before any attempts are made to eliminate squeaks and rattles, the
body bolts must be checked up to make sure that they are drawn down as
tightly as possible.

All Hudson bodies are fitted with graphited shims placed between the
sill and the sill frame to eliminate all contact between wood and metal
These shims are square in form and have a hole in the center through which
the body bolt is passed. This holds the shim in place and insures its being
drawn down tight., The graphite with which these shims are impregnated
will last for many months, but in extremely damp climates or in a car which
receives more than the average amount of mileage on country roads, it is
possible that the shims will need graphiting more frequently. To do this,
it is only necesary to loosen the bolt, wedge a chisel or pinch bar between
the body and the frame, and strain it upwards sufficiently to allow of a
seperation of the shims. A knife may be used to spread the graphite between
the shims in much the same manner that a spring is lubricated. This will
be essential at least once a year on a car which receives more than the
average milage,

If the above items are neglected and the body is allowed to remain loose
on the frame, a great deal of objectionable noise will result. In addition to
the noise, the damage done to the frame work of the body will be serious.
It must be eclearly understood, therefore, that the rigidity and long life of a
body depend entirely upon its being securely bolted to the frame. As soon
as it is allowed to remain loose it is weakened, squeaks and rattles cannot be
successfully eliminated, and joints in the metal panels are sooner or later
opened up.

Oil Door Hinges and Locks and Set Bumpers

Door hinges and door locks attract a great deal of dust and dirt. On
account of their being exposed, it is undesirable to oil them excessively for
fear it would soil the clothes of the occupants of the car. Nevertheless, a
small amount of Iubrication is necessary to eliminate squeaks and prevent
rusting. For this purpose, ordinary engine oil is unsuitable as it runs away
and absorbs dirt very quickly. A better preparation is linseed oil with which
a little fine, powdered graphite is mixed. Linseed oil has less tendency to
run and spread over a surface as would the common mineral oils. Further-
more, it tends to become gummy and is therefore more effectual in retaining
the graphite at the required spot for a greater period of time.

When a body has been allowed to remain loose for a long period the
frame work begins to squeak in places. Linseed oil and graphite may be
used to eliminate the squeaking. This should be squirted into the joints at
the base of the door posts or at the front end of the cowl, wherever the
sq_ueaking has been located. It is sometimes necessary to remove the trim-
ming to do this, but the effects are of such lasting quality that it is well
worth while.

The bumpers on the doors require renewal in proportion to the amount
of usage they receive. New door bumpers are on hand in every Service Sta-
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tion so tHat they may be replaced whenever necessary. Neglecting to re-
place door bumpers results in worn hinges and locks. These are more ex-
pensive to repair and cause very annoying rattles.

0il Hood Lacing—Hood Sockets Tight

There is a certain amount of weaving in an automobile which neces-
sitates the hood sliding upon the radiator and the dash, The actual amount
of movement is small and will only be noticed on rough roads. To
make this as frictionless and noiseless as possible, the hood lacing is used
to support the ends of the hood. This lace should be kept soaked in oil so
that there will be no squeaking or excessive friction at this point. If the
lace is not oiled frequently and kept in good repair, the hood works very
stiffly and will tend to loosen the bracket in the body and at the top of the
radiator. In addition, it may wear through the lacing and touch the metal
shell of the radiator or cowl dash, This causes abrasion of the paint and
may result in completely wearing through the metal. To repair such dam-
ages is expensive in the extreme, especially since it may be eliminated by a
little attention once in a while.

The hood sockets, by which we mean the brackets which support the
top hinge at the front and rear of the hood, should be securely bolted in place
on the radiator and dash. If these are allowed to become loose, the working
back and forth of the hood will be increased and the tendency to damage the
cowl and radiator will be very much greater. Excessive looseness at this
point usually results in wearing out the brackets on the side in which are
fitted the holding down eclips. All these troubles may be overcome by atten-
tion and sufficient lubrication.
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Focusing Headlights

Before new cars are loaded for shipment, we run each car on to a range
specially measured off for focusing and adjusting the headlights. During the
loading or unloading, or after the car has been put into service, it is quite
possible that the headlights may have been moved out of their proper posi-
tion by some one accidently bumping the fenders or leaning heavily against
the lamp tie rod.

To obtain the best results from the headlights for all-around purposes,
measure off and use a range as illustrated in the accompanying sketch.

The car should be placed forty feet from a wall and the rays focused
against the wall so that each circle of light measures three feet in diameter.
The edges of these circles should just touch each other in the center. (See
X in illustration.) The lower edges of these circles should strike the wall
115 feet from the floor.

To focus the rays on the Super-Six headlights, remove the front glass by
pressing in on the nickel plated rim and at the same time turning it to the
left. Focus by pressing down on the bulb and at the same time pushing in
or pulling out to obtain the desired results.

On the Super-Six, the glass is removed in the same manner, but the
focusing of the bulb is somewhat different, being accomplished by turning
the bulb socket to the right or left as the case may require. The socket turns
in a coarse, spiral thread, causing the bulb to move in or out.

Should the circle of light strike the wall too high or too low, it may be
adjusted by slightly bending the bracket which supports the lamp; or, if the
lamp is adjusted so that the light shines too far to the left or right the
brackets and tie rods may both be bent to bring the light into proper
position.

Many owners have ideas of their own in regard to how headlights should
be adjusted and this depends very much on their requirements.

Those who operate their cars in the city do not need very much light: in
fact, the glare directed close in front of the car is the most satisfactory.

Owners driving in the rural districts and especially those who like to
drive fast, prefer to have the lamps focused to throw the light a considerable
distance down the road.

Some consider it an advantage to have one focused for a, beam light, and
the other for a fan effect to illuminate the entire width of the road.

Should the reflectors become dirty or tarnished, they may be cleaned in
the following manner:

Secure a small quantity of Putz Pomade at any drug store. Remove the
glass front and bulb and apply a litfle of the Pomade with a soft chamois
skin, drawing the chamois from the center to the outside of the reflector and
then polishing the reflector with another chamois in the same way. Never
polish a reflecior with a circular movement, as this will scratch it and greatly
impair its brilliancy.



128



Greases

Whitmore Compounds for Rear Axles and Transmissions

Sometime ago a dealer in the West wrote us as follows:

“Regarding the Auto Protection Compound you have recommended for dif-
ferentials, beg to say I had sample of this material drawn from a new Hudson
“Six,” as 1 wished to have material matched so we could secure same from
local manufacturer in this section, and eliminate delay in securing our needs.
The sample was sent to laboratory and analysis is as follows:

Gravity ...viininin it iia e raanaaranns ...15.8
Flash .....cviiiiineinneiinannnas s ...265
= I 340
Viscosity...ovveiiiiiiiinninanns 102 at 212 Temp.
AL titrorenessnnarinnsnsanassansssasassnnas 30%
Napthine acids ............... . . 5.8%

We can secure match to above analysis very easily, but we are informed
by local concern here, Oil as per sample we are mailing you, will give much
better lubrication, and same can be mixed with any other first-class Pennsyl-
vania Oil Product. Kindly examine sample we are mailing you today and
advise us if we should use same, also if you are still recommending the use
of Whitmore’s Compound.”

The above opened up a very interesting field for discussion, and we im-
mediately conferred with the Whitmore Company with the following result:
The analysis quoted covers a mixture which is made from residual ends, and
undoubtedly pine tar and napthine. It is not Whitmore Compound and would
seem to be the attempt of an unscrupulous manufacturer to push his own in-
ferior goods against a compound which apparently cannot be duplicated. The
purported analysis made, has no bearing on the Whitmore product in any way,
their composition being absolutely free from napthine acids and tar of all
deseriptions. They assert that no chemist has been able to determine, by
analytical test, the nature or composition of the Whitmore Auto Gear
Protective Composition, for differentials and transmissions. The same applies
to all products manufactured by the Whitmore Company, which are secret
formulae, and which their competitors have tried in every way to duplicate
for several years. All products manufactured by the Whitmore Company are
guaranteed to be absolutely free from napthine acids, coal or pine tar products,
moisture, acids or anything that would have any detrimental effect on metal,
and that there are no lubricants in the entire world that will, under practical,
severe, hard tests give the same results as have been found with their goods.
This, of course, refers to their special lubricants which they recommend as
being adapted to certain conditions.

It is interesting to learn the report of the Isthmian Canal Commission
which is appended hereto, bringing to light some interesting facts regarding
the Whitmore Compound. At the time of making these tests, they were in
competition with 52 different lubricants, and as the tests proceeded, covering
a period of two and a half years, and the different lubricants had been set
aside on account of failure to cover the specifications required, they were
reduced down to two compositions—the Whitmore and one other. The two
products were then tested by spreading a thin film of lubricant over metal,
which was then subjected to chlorine, acids, gas fumes, and the Whitmore
produet was the only one that would stand up under this unusual, severe test,
and on that account was accepted by the Isthmian Canal Commission, who
reports on same as follows:

“The tests were made to determine the relative merits of various lubri-
cants for lubricating the centre pivot of the emergency dams for the Panama
Canal. The centre pivot is of essentially the same construction as that used on
all centre pivot draw spans, namely, there are three dises, an upper and lower,
similar to each other, and a middle dise. The upper and lower discs are each
concaved on one face and fit and revolve on the convex faces of the middle
dise. The flat face of the lower disc bears directly on a large base casting,
welghing approximately 17 tons and imbedded in concrete. The flat face of the
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upper disc supports the top casting which transmits the entire weight of the
structure to the pivot. A cast box, in halves, encloses the three disecs, thereby
affording protection from dirt and water.

“In the turning of the dam it can be seen that either the surface between
the upper and middle dise, or the surface between the lower and middle disc
will require lubrication, and in view of this, both convex surfaces of the middle
disc have been provided with grease grooves radiating from the centre of the
surface. Through all three discs a 2” hole has been drilled and the radial
grooves on the middle disc originate in this hole. A 1” pipe connects the 2"
hole with a greasing device on the floor of the dam. This device consists of
a cylinder, to be filled with the lubricant, fitted with a piston upon which
pressure is applied by means of a hand wheel at the end of a screw., The
cylinder is 6” in diameter, by 12" long and is located about 20° 0” away from
the dises. The lubricant is, therefore, forced into the centre pivot at con-
siderable pressure.

“The discs are all 43” in diameter, the upper and lower discs being 5 through
the centre, while the middle disc is 7" thick. The upper and lower discs are
vanadium steel, case-hardened on the concave face to a scleroscope hardness of
85 to 90. The middle disc is of forged manganese bronze, having an elastic
limit of about 90,000 and a scleroscope hardness of 66 to 60. The weight of
the structure coming upon the disc is about 6,700,000 1bs., giving unit pressure
over the area of the discs of about 4,620 pounds per square inch. The dam is
to revolve about 90 degrees in two minutes and there will be long periods of
rest, approximately one month between turnings. It is therefore, imperative
that the lubricant used shall be of such quality as to maintain a film of grease
between the surfaces during the period of rest, and under the load to which
it will be subjected, so that at the first instant of motion there will be no
binding of the metals to each other. In consideration of the points under
which the centre of the emergency Dam will operate, the apparatus used to
determine the most suitable lubricant for the purpose was made to approxi-
mate the actual working conditions as nearly as possible, Three discs were
secured, two of case-hardened steel each 314" in diameter by 14" thick, having
a 115" hole in the centre and a forged manganese bronze middle disc 414" in
diameter, also having 114" hole in the centre. A lever 36" long was clamped
to the rim of the bronze disc so that with a known weight applied to the lever,
the force required to rotate the disc under pressure could be measured. The
pressure was applied to the disc by a hydraulic plunger and the readings were
taken directly from the gauge. The following different lubricants were tested:

No. 1 Whitmore No. 3 Whitmore
No. 2 Whitmore No. 4 Whitmore
Standard Albany Grease No. 600-W Cylinder Oil

The table below gives the results of the test made. It is evident that all
co-efficients of friction are starting co-efficients.

Unit Inch Lbs. [ Co-efficient | Surface

Grease Pressure | to Start of Motion | See Note
on Disc Motion Friction Below
No. 1 Whitmore 1070 2592 .130 Slight | No. 1
No. 2 Whitmore 1330 2592 | L1104 Slight | No. 2
No. 3 Whitmore hasd0 2592 | 025 Slight | No. 3
No. 4 Whitmore K800 2502 (157 Slight | No. 4
Std. Albany 870 2592 208 Slight | No. 5
No. 600 W-Cylinder Oil 1070 2592 130 Slight | No. 6

Surface No. 1
Film of lubricant over entire surface but unequally distributed, showing
a probable tendency to squeeze out.

Surface No. 2
Film of grease over entire surface more uniformly distributed than Neo. 1.
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Surface No. 3
Satisfactory film of grease over both surfaces, practically uniform over
entire area, showing no tendency to squeeze out,
Surface No. 4 i
Appreciable film of grease over entire area very unequally distributed.
It is probable that under continued revolution the surface would become
dry unless additional lubricant was supplied.
Surface No. 5
Film of grease fairly uniform over entire area, but very thin.
Surface No. 6
Film of oil over entire surface better than No. b.
Tests were also made as follows to determine the effect of high unit
pressure on the discs and below will be found the result of these tests.

| | |
Unit | Inch Lbs. | Co-efficient Surface

Grease - Pressure to Start of Motion See Note
on Disc | Motion Friction | Below
No. 3 Whitmore L3300 4198 017 Slight No. 7
No. 3 Whitmore Dt 2560 025 Slight No. 7
No. 3 Whitmore 3500 1340 027 - Slight No. 7
Std. Albany | 3200 HEE0 100 Slight | No. 8

Surface No. 7

Decided film of grease over entire surface, uniform throughout, grease

showing no tendency to be forced out between surface even under extreme

pressure.
Surface No. 8

“Film of grease over most of the surface, unequal’ in distribution and

showing numerous dry spots which with further revolution would undoubt-

edly become abraided.

“Referring to the above tables and notes on the surfaces, it is evident
that the grease marked No. 3 Whitmore is the most desirable grease for the
purposes, in not only having a lower co-efficient, but under excessive pressure
a film of grease is maintained between the surfaces.

“The above shows: at a unit of pressure 5,330 1bs. to the sguare inch, a
betterment or factor of safety of 7009 and at 13,300 lbs., 600%."”

Inspection of an axle containing Whitmore Compound will reveal the fact
that the contact of the gear teeth does not entirely squeeze out the film of oil.
For this reason the Whitmore Compound will quiet any axle. It also follows
that, there being no direct contact between the metallic surfaces, the life of
the gears and other revolving parts is considerably increased. The lubricant
will last very much longer than ordinary oils and greases, and for that reason
is very much more economical from the user’s standpoint. Whenever com-
plaint is made on Whitmore Compound, it has developed, upon investigation,
that either the wrong grade of lubricant was used or that the quantity was
insufficient for thorough distribution over all moving parts.

We are offering this advice because we believe that many of our dealers
are using cheaper grades of oil for economy’s sake, or because they have
come in contact with unsuitable grades of Whitmore Compound. Since the
Hudson Motor Car Company have deemed it advisable to pay a high price
for this composition, we believe it behooves every one of our dealers and all
HUDSON owners to benefit by our experience and accept our recommendations,
Whitmore Compound can be obtain from the Whitmore Mfg. Company, Cleve-
land, Ohio, and the grade used in our cars are as follows:

Transmission. Whitmore Composition No. 7, 4% lbs.
Rear Axle. Whitmore Composition No. 45, 614 lbs.

All grease cups on front axle, steering gear, springs and pinion ecarrier

housing are lubricated with Whitmore Anti-Friction No. 6.

131



Oils For Winter Use

We are recommending the following oils for winter use in the Super-Six
motor:

Veedol—Light
Vacuum—Arctic
Harris—Light
Monogram—Light
Texaco—Medium.

There are many other good oils on the market, but at least one of these
may be secured in nearly any community.

0il should be purchased in sealed containers.

0il should be drained from the motors every 500 miles. This is even
more important than it has been heretofore due to the fact that the heavy,
non-volatile products contained in the gasoline today, do not all find their
way out through the exhaust. These heavier products get past the pistons
and into the oil of the crank case, diluting it, and impairing its lubricating
qualities.

The produets of combustion are Carbon Monoxide, Carbon Dioxide and
Water. When a motor is still cold and has not as yet generated heat enough
to vaporize this water, part of it may be seen dripping from the exhaust pipe
while some of it is going down past the pistons to unite with the lubricant.

Poor oils absorb a great deal of this water, while good oils reject it to
a certain extent. Therefore, during the cold weather, it is particularly im-
portant that you carefully watch the cars with this advice in mind, and in-
struct your owners accordingly.

General Super-Six Lubrication

The following covers proper lubricant and amount io be used in the various

parts of the Hudson chassis:

Motor. Use six quarts of a good quality lubricating oil, light grade in the
winter time, medium in the summer.

Clutch. TUse one-half pint of a mixture of equal parts kerosene and light
lubricating oil.

Transmission. Three pounds of No. 7 Whitmore Anti-Friction Compound.

Universal Joint. One-quarter pound of Moore’s Universal Joint Grease in
each joint. Mix this grease with enough light cylinder oil to insure its
getting into the bearings. -

Front Axle, Whitmore's Roller Ball Bearing Compound, distributing six
ounces per wheel as follows: two ounces in each hub, including bearing
cups; four ounces in each hub ecap.

Rear Axle. Four pounds No. 45 Whitmore Anti-Friction Compound.

Steering Gear. One-quarter pound No. 5 Whitmore Anti-Friction Compound.

Distributer, E. F. Houghton & Company’s No. 7 Absorbed oil. Approxi-
mately one teaspoonful in both top and bottom of distributer.

All Grease Cups Except Water Pump. No. 5 Whitmore’s Anti-Friction Com-
pound.

Water Pump Grease Cups. Arctic Cup Grease. Medium.
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General Super-Six Information

Motor
2 75 o = 31 Inches
ST o 0 ) - T 5 Inches
Firing Order . ... ... e s 1-5-3-6-2-4
Dip of Connecting Rod...... ... . . i, 1-1/16 Inches
yenerator Gear Reduction—Armature to Flywheel. ... .. ... 23.35 to 1
Crank Shaft to Generator Shaft Ratio. ......... ... ... ...... 1to 1%
Capacity of Various Units ’ _ .
Capacity of Oil Pan ....... .. ..., 21 Gallons
Capacity of Radiator ... .... ... .. i 21 Gallons
Capacity of Entire Cooling System................ 4 Gallons 1 Quart
Capacity of Vacuum Tank . ........ .. .. .. . 2.4 Pints
Capacity of Gasoline Tank ............ ... .. ... 19 Gallons
Capacity of Transmission (Grease) ...................... 61e Lbs.
Capacity of Rear Axle (Grease) ... .. ...t nnrenans 5 Lbs.
Rear Axle Ratios
Third Speed Direct. ... ... .. ... .. . .. . . . 4-5/11 to 1
Second Speed .. ... ... e 8.017 to 1
First Speed ... ... ... e 13.362 to 1
Reverse Speed. . ... . e e e 16.435 to 1
Transmission Ratios
First Speed . ... e e 3 to 1
Second Speed L L e e 1.8 to 1
Third Speed . . ... . e e 1to1l
= = - Y 3.69 to 1
Miscellaneous
Clutch Throwout . ... ... .. e 34 Inches
Number of Driving Dises—=8teel. . ... .. .. .. . . 8
Number of Driven Discs—Steel. .. ... i i et 8
Weight of Storage Battery....... 49.625 1bs. Capacity 80 Amp. Hours
Wheel Base ... .. ..ttt 1251 Inches
Length Overall—Top Up....... ... ieiunn . 14 feet '8 Inches
Length Overall—Top Down...............cco0e... 15 feet 7 Inches
Height Overall—Top Up. ...t iin e 7 feet 1 Inch
Width Overall ... i ittt c et 67 Inches
Road CLEATANCE . . e e e e e e e e e 107% Inches
Tread. .. ..o i e, 56 Inches Standard and 60 Inch
B 8 = 32x41%—33x5—35x4 1%
Turning Radius.................. 231, feet to left—18 feet to right
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FRONT BEARING ADJUSTMENT PINION SHAFT

ADJUSTMENT LOCK
REAR BEARING ADJUSTMENT

“CARRIER"

INSPECTION PLUG

LIVE AXLE LIVE AXLE

DIFFERENTIAL BEARING

DIFFERENTIAL BEARING ADJUSTMENT LOCK

Rear Axle Diagram



