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INTRODUCTORY

T it be understood in the beginning that the Sears Motor Car
is nat a complicated mass of machinery which requires &
practical engmeer to understand and operate. Let it also be
understood that in order to get the best results from the Sears
Motor Car or any automobile, the operator must study the
different parts and learn by tests and expericnce just how they
work and the results obtained when they are wbrking. Study the differ-
ent parts of the Sears Motor Car. learn their functronﬁ, but do not
change them or tamper with them.

What little trouble the owners of Sears Motor Cars have exper-

ienced has always been traced back to the fact that the operator thought
he could better the machine by changing or experimenting 's,uth some
part, overlooking the fact that we have spent years in experimenting
anel testing out the proper parts and the proper arrangement to give the
most satisfactory results; or he took the advice of the local man who
r(‘prcccnted himself to be an expert in automobile engineering. Such
iien Gften advocate changes on the car, stating that the car is not right.
ﬁn ot forget that these men are not the best =111t0m0blle authorities
ol ean get. If they were, they would be employed in some of the big
Hanuiicturing. plants.  We havé automobile experts in our employ, men
vho are mechanical m.gmcha and know the automobile bu%mecs, and
know what is right when it comes to the matter of construction. There-
fore, do not t.t]\e the advice of any outsider, but come direct to us if yon
fequire any information. If the pliin and simple instructions in this
little boolklet are followed, anyone will be able to opéerate and run a
Sears Motor Car successfully and bave practically no trouble;

It must be remembered, however, that the Sears Motor Car cotitaing
an cngthe, a commutator or timer, a spark coil, spark plugs, carburetor,
gasoline tank, switeh and other parts which, combined, put it under the
head of a machine: it cannot, therefore, be handled without some care
and thought. Tt is really wonderful how easily some people operate this
Sears Motor Car, but when you realize that every Sears Motor Car is
run and given road tests and service before it is shipped, you will be
willing to admit that if a car fails to run it is the fault of the operator
and not of the car. There is a great difference in operators, however,
and when handling the Sears Motor Car and’ wiatching: others handle
it, the writer is reminded very much of the managing of a nervous horse.
\nyone who has had any experience with horses (and most of us have)
knows that certain drivers will take a spirited, nerveus horse and drive
him at a good swift gait for a ny¢mber of miles and bring him fp
perfectly ealm with hardly a hair turned, whereas another man can take
the =ame horse and before he has gbne half the distance will have the
horse nervous, worried and wringing wet with sweat. The handling of
the motor or eﬂgme in the Sears Motor Car, or in fact any automobile,
by different parties is very much like h'mdlmg a horse. If you will take
the time to notice different drivers of cars, you will find some drivers
will send their cars along over routes, up and down hill, without very
much effort or very much stir, while other drivers will have their engine
spouting, puffing, kmkmg, and even then don’t accomplish the same
amount of work, It is necessary to study and understand your motor
just the same as it is necessary for a driver to study and understand
his horse if he wants o get the best results.

1t is no more diffcult to learn to operate a Sears Motor Car than it
is'to learn to drive a horse. Tt is necessary. however, to know your car
and your motor and become thoroughly 'u:quamted with them befbre
you ¢an get the best results, the same s it is mecessary to find out by
experience the kind of a horse you are drwmg
o A
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Remember, each motor car gets a thorough and ri gid road test before
delivery and is in perfect condition before we ship it to the customer,
and if properly handled it should work perfectly when received. Study
the instructions carefully and study the construction and operation of
the car. Your success will depend on how well you understand the
machine. Remember, it is only a machine, without life or senses, and
will perform faithfully only the work you make it do. It takes practice
to run a car successfully, and practice will make anyone master of 2
Sears Gar. It is all very easy after you know how, but you can’t expect
to learn all about your car the first day, and vou will learn something
good every day for a while after you start to drive an automobile.

This instruction book is gotten up to cover all the troubles an
automobile is subject to, in a way so simple that any owner can locate
the cause of his own trouble. By all meaus try to keep vour car out of
the hands of repair men in local garages, especially in small towns, as
there are more cars ruined by them than there are by all the owners of
cars put together, regardless of make. Nine times out of ten you will
get far better results by reading these instructions carefully, and system-
atically examining your car and correcting the trouble yourself. After
a tittle experience and time, studying different parts of your car and
their relations to one anmother, you will De surprised how practical awfl
simple an automobile is. In case of serious trouble in the motor, er
should the necessity for general overhauling arise, it is far. more cconom-
ical to send it to the factory to be repaired and it will be returned in
first' class running order.

UNCRATING AND SETTING UP. :

To points at great distances the Sears Motor Car is crated ' for
shipment in order to secure the lowest possible freight rate, and in ordel
to do this the wheels are removed from the axles. After uncrating; thy
Sears Motor Car, put the wheels on the same as you would put on any

- regular buggy wheels, tightening n
the nuts and turning the whgels
around to sce that they work pers
3 fectly frec. When this is dotiej pas

2 - \ pack the chains, slipping them.oy
AN A the rear wheels, or slip.the chai
_ = = the axles hefore putting on the rééa%f
3 5
1e
]

wheels; then disconnect the fr
end of the pull rod, which is‘},%’x
rod that connects to the ¢ross sh
and the foot pedal rod, put the chain,
on the front or small sprockets first,
"pull this front shaft and sprocket”
back as far as it will go, and then
put the chain on the rear sprocket, .
beginning at the bottom. Do not
turn the wheel when doing this, but
1ift the chain over the sprocket
= teeth. When this is done, conrect
I8 d ¥, wig. 1% up the pull vod where you first dis-
connected it from the front pedal shaft. Now attach the fenders, which
you will fnd packed in the body with all the supports attached ready
to fagten to the car: : :
CAUTION—Right at this point a great many mistakes are made,
because the operator is overanxious to run the car to see whether the
engine will start, and before following the balance of our instructions,
- which are very important, they do something that they regret later on.
Please be carefiil and do everything we say, and therl go over the whole
matter again to be sure that every instruction has been carried out
before attempting to run the car.
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HOW TO PREPARE THE CAR FOR RUNNING.

Take out the loose boards in the
front floor of the body, remove the
cap from the automatic oiler (Eigure
2). which sou will find on the right
hand side of the car, and fill this oiler
with Iubricating oil from the can you
will find packed in the car (the oiler
Be sure to
put the cap on the oiler by screwing
it down tightly after the oiler 1s filled.
Next remove the pipe plug in the top
of the crank case (Figure 4, Arrow 1),
which is the center of the engine
between the two cylinders, and put
about ¥4 pint of oil in the crank case

holds about %4 gallon).

Tig. 3

through the hole; then be sure to pht
the pipe plug back and tighten it up. Open pet cocks on top of cylinders,

fill each cup with oil four times and
let it run into the cylinders. Go to
the front of the car and crank the
engine, turning it over three or four
times, so that the inside of the en-
gine will take up the oil. See that
the belt that runs from the engine
shaft to the oiler pulley operates or
turns the oiler pulley when you
crank the engine. Put a little oil
on the drive chains, The next thing
to do is to fill the oil reservoirs in
the cross drive shaft bearings. You
will {ind these bearings hanging
from the frame on each side sup-
porting the cross shaft (Figure 5,
Arrow 3), with the two small

sprockéts on each end; fill these bearings full of ecil, using the small
oil can. Do not put oil in the small holes which are in the plate to which

the small sprockets is attached.

NOTICE—DBe sure these bear-
ings are filled with oil, as they are
very important.

Now oil the cross drive shaft.
You will notice that the wheel on
this shaft (Figure 6), which comes
in contact with the fly wheel when
the car is running, slides from one
side to the other when the speed
lever (Figure 13, Arrow 2) #
operated. Put oil on this shaft
{l'igure 6, -Arrow 4), sliding the
wheel backward and forward sev-
eral times, by operating the speed
lever, so that it works easily. Put
oil in the oil cap on the brass
collar you will find on the hub of
this wheel (Figure 6, Arrow 3).
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Fig. 6 ] Fig. 13
THE CAR IS NOW READY FOR THE GASOLINE. HOW TO PROCEED.

FIRST—Fill the gasoline tank with gasoline; it holds about 6
gallons. Use 74-degree test gasoline, the kind used in all automobiles
and carried by all garfiges. You can get at the gasoline tank by removing
the cushion, lifting out the seat bottom and unscrewing the cap. It is
well to strain the gasoline through a chamois skin, as this takes out any
little particles of foreign matter or water that might afterward give
trouble by clogging the carburetor. When the tank is filled be sure fo
tigchten down the cap in the top, then open up the small valve that you
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will find in the pipe right beneath the tank; this valve should be turned
so that the handles point up and down. The valve is closed when the
handles point crosswise or at right angles to the pipe. This allows the
gasoline to flow down into the carburetor.

SECOND—See that the batteries are connected up properly, that all
nuts that hold the wires are tightened, and that the wires are attached
to their proper places, accordir_lg to illustration.

THIRD—Insert the plug or
key in the switch. You will find
the switch on the left hand side of
the body beneath the outer edge of
the seat; batteries are connected to
forward terminals of switch. Slip
plug forward so end is even with
back of switch block and sticking
through in front. See illustration.

FOURTH—S¢e that the con-
trul levers, both the spark and the
throttle (the throttle is marked “T,”
and controls the mixture from the
carburetor; the spark' lever is
marked “S™) are closed; that is, that
they are in as far as they will go toward the seat. In other words, when
sitting in the seat running the car the levers should be pulled in toward
you. You will [ind these levers on the steering post.

FIFTH—Raise the front flap of the cushion so you can see the spark
coil, then crank the engine slowly, and if the spark coil is operating
properly you will notice the two vibrators on the front of the spark coil
smap or throw a spark at different imtervals. If these vibrators operate
when you crank the engine, you are getting the sparks properly and the
cgr 16 ready for the engine to be started,

HOW TO START THE ENGINE.

FIRST—Open the throttle gas
lever, which you will find on the steer-
ing post, about 14 inch. Leave the
spark lever retarded, or in as far as it
will go, when starting. An advanced
spark may injure you by a back fire.
Be sure not to advance the spark lever
before cranking the engine.

SECOND—Sec¢ that the brake is
set on thie car by pushing the right foot
pedal and catching it in the ratchet.

THIRD—FPrime the carburctor by
nulling the small wire which you will
find extending through the frame on
the front of the hody near the starting
crank. Hold this wire out with left
hand while you crank. As soon as -
engine explodes, release the wire.
(Figure 1.)

FOURTH—Run the motor for about fifteen minutes with spark
lever pushed forward and a closed throttle to fill the oil veihs before
starting to drive the car.

HOW TO START THE CAR RUNNING.

CAUTION—Unless you have run a car before and know something
about automobiles it is well for you to familiarize yourself thoroughly
with the different levers and controls before trying to run the car. You
can do this by sitting in the seat for a few minutes and operating all the
levers, excepting the contact foot pedal or the left foot pedal, which. as
you will see afterward, starts the car.
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FIRST—See¢ that the speed
leyer or the lever on the side of the
body is a little forward of perpen-
dicular, as in this position it is set
for the lowest speed. If you pull it
back of the perpendicular position 1t
is set for reversc motion or to run
the car backward.

SECOND—Advance the spark
lever and have throttle partly open
so that the engine is running at a
good rate of speed. Do not allow
the engine to tun away with itsclf
or race, as this does it harm,

THIRD—Be sure that the right
foot pedal is rcleased from the
ratehet; in other words, see that
the brake is not set.

FOURTH—Press your left foot gently on the lcft foot pedal and 2
the same time open the throttle slowly. Be sure not to push heayily, as
a very slight pressure will start the car. This pedal is geared so that a
very slight fbot pressure throws the contact wheel against the power ot
fly wheel with sufficient force. Do not, therefore, think you must
push with all our strength on the foot pedal. You will soon become
sceustomed to this by practice. Keep your heel lirmly on the fladr in
starting so the car will start off steadily. .

FIFTH—The car should now be moving forward at the siowest
speed, and it is well to run it for some little time at this speed before
trying to go faster, Throttle the engine by pulling in slowly the throtfle
or lever marked “T.” Do not, however, pull this in so far that it wil
stop or kill the engine, This is something you must learn by experience
after you have thoroughly familiarized yoursell with the car and have
run it slowly for some distance.” You can then release your foot and
shove the speed lIever forward about halfway down. Now by speeding
up the engine and pressing the left foot pedal you will gather speed. To
run on high speed, push the speed lever forward as far as it will go. 1t
is not well, however, for you to try to speed the car, if you have never-
before operated an automobile, until you become perfectly familiar with
i1

When you have the engine and car running smoothly; advance or
push the spark lever to the left as far as it will go.” In other words, give
the engine an early spark. Control the speed of the cngine by the
throttle or lever marked “T."

CAUTION—Don't try to start right out driving your car up steep
hills or through decp sand and mud. You will need practice running the
car on good level roads before you can attempt to make such tests. The
car will do it, but vou must learn to drive it properly first.

HOW TO BACK THE CAR.

. It i3 often necessary in turning around on a narrow street or to get
out of a bad place to back the car. To do this pull the specd lever back
against the seat and then by pressing the left pedal the car will back up.

What is commonly called running on spark is accomplished by
having the spark lever out as far as it will go,-and the throttle or lever
marked “T7 in as far as you can keep it and still keep the car going
along. This method of running on spark is economy, as you use the
least possible amount of gasoline. To get power when climbing a hill
or starting, however, you must open up the throttle so as to give the
engine enough mixture from the carburetor.

You will be surprised after you have mastered the car, which should
take but a very short time. how simple vou find everything on the Sears
Motor Car, and no matter what your expectations are you will be sur-
prised at iks simplicity. <
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RULES FOR STARTING.

Four rales to observe before starting:

FIRS8T—Sece that all moving parts are well oiled.

SECOND-—Be sure the oiler is full of oil or that there is enough oil
for the trip. The glass gauge in one corper of the oil reservoir will
enable you to see how much oil there is.

. THIRD—See that battery connections are tight. These sontetinies
jar loose. :

. FOURTH-—Always see how much gasoline there is in the gazoline
tank.

SEVEN RULES FOR STARTING THE MOTOR.
FIRST—Open gasoline valve under gasoline tank.
SECOND—Insert switch plug.

THIRD—See that spark lever (marked.“3”) is away back (late
spark). Look twice to make sure. It will save you from a “back kick™
from starting crank,

" FOURTH—Open throttle lever just a litile; this differs a little on
different cars. You will find just the right position of throtfle lever to
start promptly. i X

... FIFTH—Pull out priming wire and hold out while cranking. This is
ot always necessary.

SIXTH-—Crank the engine.

SEVENTH—After motor is running, get into the car; have side
speed lever standing a little forward of perpendicular, which is slow
speed forward, and advance spark lever. Wave a goodby to the folks
standing around to see you start, press left foot pedal and car will move
slowly forward. After you are started you can control speed of car
with “gas” throttle, favoring the car where roads are bad, and speeding
along where roads will permit.

IF ENGINE WON'T START, ASK YOURSELF THESE QUESTIONS:

FIRST—Is the plug in the switch?

SECOND—Daoes the spark coil click?

THIRD—Is gasoline valve openf?

FOURTH—Is switch plug clean?

FIFTH—Is there gasoline in tank?

SIXTH-—Are spark and throttle levers set right for start?

All of the above little things are so easily overlooked that one must
form a habit to overcome neglect, * It will happen to anyone, and often
vou will find yourself cranking the engine when there is no gasoline in
the supply tank or you have not inserted switch plug.

LEARN TO OPERATE THE CAR WHERE THERE IS PLENTY OF
ROQM.

It is always well to start the car where you will have plenty of room
to operate it. Starting a car and becoming accustomed to working the
foot both on the contact pedal and the brake pedal is like learning any-
thing else. If you have never run a car you will naturally be a little
timid at first, and in case you become confused and push the wrong pedal
at any time, if you have plenty of room there will not be any accident.
Like other things, it is very easy once you master it. The Sears Motor
Car is the easiest car on the market to operate and is the only car
so simple in construction of its operating parts that it can be sent to a
purchaser without the gid of an expert to demonstrate it.

A bicycle is easy to ride after you have learned how; but it takes
practice. The Sears Motor Car is not as hard to master as a bicycle.
There is no balancing to be done to hold your seat but, like learning to
ride a bicycle, practice will make you proficient. In fact, after you have
practiced a few times you will ﬁﬂgit comes as natural to push this pedal
and that pedal, pull this lever and that lever, as it is'for you to put one
foot before the other when walking.
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ADVICE.

Now don’t expect to do it all in a day when you start out with your
motor car. We all have to learn. You can’t expect to start right out and
do everything that every other person has done with a motor car. Have
patience. You may have difficulties while you are learning, but you will
overcome all of these. Perhaps the reader is as well informed on auto-
mobiles as the writer, but we are saying this for the benefit of the
beginn®r. An automobile is only a machine, and its success depends
entirely upon the operator. Remember, we don’t ship a machine from
our factory until it is in perfect condition, Each car gets a severe 1oad
test and 15 in perfect running order up to the time the gdasoline tank is
drained and the machine crated for shipment, and should continue in
that same perfect condition unless put out of adjustment in some way.

See that the oiler delivers a liberal supply of oil to the cylinders,
especially if you are using the motor hard on severe roads, ‘climbing
steep hills, zoing through deep sand, or driving at a steady high speed.
With the c¢ylinders well oiled you will get full power from the motor,
and an air cooled motor should have plenty of oil; this will prevent over-
heating of the motor. '

After you understand the operation of the machine it will be a
continuous source of pleasure. . Do not abuse the car. Drive it as care-
fully as you would a nice buggy, and your expense for repairs will be-
practically nothing. Rough handling will increase your repair bills and
shorten the life of the car.

Go over the car frequently and lock for loose wires, loose nuts or
bolts. Look over the steering connections. Keep all nuts tight to
prevent rattle. Don’t let fenders work loose. It's only a moment's
work to tighten a nut, and it will keep the car running smoothly¥ and
quietly.

Use good automobile lubricating oil in the oiler.

Strain the gasoline through a chamois skin; it will save you trouble
from dirt or water getting into the carburetor.

EXPLANATION OF TWO-CYCLE AND FOUR-CYCLE MOTORS.

For the benelit of those who are not familiar with motor con-
struction we will explain that there are two classes of motors, one known
as the two-cyéle motor, the other known as the four-cycle motor.

The two-cycle motor is commonly called the valveless motor, and
the piston is utilized to open and close the passages through which the
gas enters the cylinder and throush which it leaves the cylinder: in
other words, it opens and closes the intake port and the exhaust port.
This type of motor has not sroven to be absolutely successful in every
respect, consequently it has not heen adopted by the majority of man-
ufacturers, ,

The four-cycle motor is the one that is in universal use, and its
operation is in four cycles as follows: The first eycle is the first outward
stroke of the piston, This stroke is somctimes called the suction stroke.
as it draws the mixture into the cylinder. The second cycle is commenly
called the compression stroke, This is Swhen the piston travels in the
cylinder toward the head and compresses the gases which have been
drawn in on the first stroke. The third cycle is called the power stroke,
as this is the stroke that is caused by the explosion of the compressed
gases. The fourth cycle, called the exhaust stroke, expels the burnt
gases from the cylinder through the exhaust outlets.

INSTRUCTIOMS FOR REMOVING MOTOR FROM CAR.

Secure a box at least 18 inches wide (longer if possible), and just
high enough to slide under the fly wheel. When it is in this position.
put a block of wood on each end of the motor between the box and the
muffler pipe elbows.

Disconnect all the parts that run from the motor to the running
gear or frame, such as oiler and gasoline pipes, oiler belt, timer wire at
the coil, ground wire on tha cover of crank case, spark and thrattle
control rodg, muffler hangers, etc. Also disconnect the two front motor
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supports and the rear motor support. Having done all this, the motor
is free from the car. With the assistance of men at both front wheels,
have them lift the front end of the car high enough to clear the motor.
and at the same time shove the car backward over the motor. Replace
the motor in the same way. [t will require only about fifteen minutes
to do this work, and it is advisable to take the motor out of the car when
you wish to give it a general overhauling and general cleaning.

NOTE OF EXPLANATION.

The following pages are compiled in paragraphs and cach parvagraph
iven a different number. The last few pages of the book consist of an
index alphabetically arranged to assist you in locating the car trouble.
T.ock in this index for the symptom which corresponds with the trouble
you are having with the car. There you will find given the various
thingd which might cause the trouble, and reference to paragraphs,
Refer to the paragraph or paragraphs given for a remedy. For example.
if the clutches of the car slip, look in the index under the heading of
“Clutches Slipping.” You will find this indicated by their not being
properly adjusted, or they are too oily. You are then referred to
Paraﬁraph- 29, which gives vou complete instructions for remedying this
trouble.

PARAGRAPH A.

OILING. We cannot emphasize too strongly the matter of lubrica-
tiom, and wish to warn you against the local garage man or dealer who
sells you oil on the representation that it is fit for your motor. Nothing
but the highest grade of oil should be used, and this must be a high fire
test, air cooled engine oil. Do not be deceived by the statement that the
oil you are buying is strictly high grade. This may be true, but there arc
strictly shigh grade oils that are only fit for water cooled engines and
fcanmot be used successlully in air cocled engines, Do not use machine
oil ur any clicap lubricaling vil. The life of the machinery depends upon
itg proper lubrication. If poor oil is used the motor will overheat, the
power will be decreased, the cylinders will get dirty, and you run a great
risk of having the bearings burn out. We furnish with each car 1 gallon
of lubricating oil of the kind that should be used in our motors, We can
supply this oil in any' quantity. This is the only oil we guaramgfee. If
you do not care to buy from us,"we recommend the following ‘oil, and
that you do not use any other: “Monogram,” medium, made by New
York Lubricating Oil Co., New York City, or Mobiloil “B” in summer
and Mobileil “E” in winter. This oil is made by the Vacuum Qil Co,
New York City.

Tig. 2

Before starting out on a trip be sure that the oiler is full, that the
oiler belt is on and that the oiler is working properly. Start the motor
and watch the operation of the oiler and if it is working properly the
pumps will rise about 3% of an inch (Figure 2, Arrow 1) and snap back
in place suddenly. If they do not snap back the oiler is not working
properly, and an examination must immediafely be made of the oiler to
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determine the cause, This mught be caused by tne set screw (Figure 3,
Arrow 2) coming out of place on worm gear on pulley shaft. Ii it has
come out you will probably find it in the bottom of the oiler. In replac-
ing it serew it down tight and hold it in place with a drop of soldetr.

PAKAGRAPH B.

- — OILING. When you first re-
ceive the car be stre to put oil in
the e¢rank case before starting.
This can be done by removing the
pipe plug in the top of the c¢rank
case (Figure 4, Arrow 1). One-half
pint of oil should be used for this
purpose. This should be replenished
froni time to time znd a careful
watch kept to sce that there i =
bath of oil 34 of an inch deep in the
bottom of the crank casze at all times:
Another point which needs oiling is
the thrust bearing (Figure 4, Arrow
2). This ociling can be done by
means of an oil can.

PARAGRAPH C.

OILING. On each end of the
jack shaft you will find three places,
indicated by arrows in the drawing,
whigh mneed oiling. Once a werk
showld be sufficient for the poiut on
the external half of the clutch
(Figure 5, Arrow 1) and the pomnt
bhetween the clutch and the jack
shaft bearing boxes (Figure 35,
Arrow 2). Special attention should
be given to oiling the jack shalt
bearing (Figure 5, Arrow 3). This
should be taken care of after cvery
100 or 130 miles, Special attention
should also be given to oiling the

jack shaft where the friction wheel
slides backward znd forward
(Figure 6, Arrow 4j, and plenty
of oil should be pui in the oiler
(Figure 6, Arrow 5). This shonld
be done every 100 or 150 miles.
Another point which should re-
ceive careful attention in regard
to lubrication is at the end of the
bell crank where it fits into socket
on yoke (Figure 6, Arrow 3). We
advise looking at the axles at
least once a month, and, if neces-
sary, oil them. Put a small
TFig. 6 amount of oil on each chaih every
few days.

PARAGRAPH 1.

FAILURE TO START CAR EASILY IN COLD WEATHER is
due to slow vaporization of gasoline, especially if poor grade of gasoline
is being used. In this event, prime motor through pet cocks with about
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one teaspoonful of gasoline, or wrap a hot cloth around carburetor
until gasoline warms up, which never fails to start car.

PARAGRAPH 2.

IF IN RUNNING THROUGH A HARD PLACE, such as sand
or mud, or up a steep hill, the engine develops a knock, it indidates that
the throttle is too wide open or that the speed lever is too far forward.
To overcome this, close the throttle slightly until the knocking ceases,"
or move the speed lever back.

PARAGRAPH 3

WHEN THE STARTING CRANK SLIPS OFF THE STARTING
RATCHET when you are cranking the car it indicates that the slot in
which the pin on the end of the starting crank fits is worn so badly that
the pin will not hold, To remedy this take a round file and file the slot
deeper. ]

PARAGRAPH 4.

IF TOO LITTLE GASOLINE IS BEING FED BY THE
CARBURETOR, make carburctor adjustment by opening up the needle
valve indicated (Figure 7, Arrow 1). Just g
a slight opening will be sufficient. Make
sure that the gasoline is running freely from
the tank to the carburetor. This can be
determined by disconnecting the gasoline
feed pipe at the point where it connects
with the carburetor.

Water or dirt in gasoline is a very com-
mon source of trouble which causes the
motor to tun very irregularly, andif inany
quantitysit will stop the motor entirely, In |f
very cold weather the water in gasoline will
freeze; blocking -the outlet from tank and
also the gasoljne feed pipe and carburetor.
Stram all gasoline through a chamois skin.

PARAGRAPH 5.

+  IF TOO MUCH GASOLINE IS BE-
ING FED BY THE CARBURETOR, cut
down_the gasoline supply by turning up the
fieedle valve (Figure 7, Arrow 1). About one-hali turn open on ncedle
valve will usually give proper mixturc. See that the air valve spring is
not adjusted too tight. This wvalve can be adjusted in the f{ollowing
fanner: Loosen locknut (Ifigure 7, Arrow 2) and then relieve the
tension on the air valve spring by unscrewing the knurled nut (Figure 7,
Arrow 3) until there is only a light pressure on the seat. This pressure
can-be tfried with a nail or anything <mall enough to enter the mouth of
the air intake.

NOTE—As water and dirt will get into the gasoline in spite of what
precautions you may take to prevent it, we advise (hat the carburetor
and gasoline pipe be occasionally flushed, The carburetor can be flushed
by opening the pet cocks at the bottom and letting the gasoline run out.
The feed pipe can be flushed by disconrecting it from the carburetor and
then turning the gasoline on at the tank and letting about 1 quart run
through. Do this while the gasoline tank is full, for then the pressure
will be greater and the particles of dirt that have lodged in the gasoline
pipe will be washed ont.

PARAGRAPH 6. P L

IF THE CARBURETOR LEAKS it is probably caused by dirt
getting on the seat of the necedle valve and preventing the valve [rom
closing. Shut off gasoline at tank and drain carburetor through the
pet cock on the bottom (Figure 7. Arrow 4), then turn on gasoline at
tank and fill the carburetor with a new supply of gasoline. This simple
operation will usually wash out any dirt that has settled on the float valve
seat.

Fiz. T
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PARAGRAPH 7.

IF THE CARBURETOR IS CLOGGED screw up on the necedle
valve as far as it will go. This will have a tendency to mash any dirt
that may be obstructing the passage. Then open needle valve again to
the proper adjustment. Also drain the carburetor through the pet cocks
at the bottom. This will remove whatever water is in the carburetor.

PARAGRAPH 8.

IF CARBURETOR WORKS ONLY WHEN FLOODED it indi-
cates that you are not feeding enough gasoline. Open needle valve by
unscrewing until the motor runs properly. Or it may be that the air
intake valve opens too ecasily and does not give enough suction to draw
up the gasoline through the nozzle in the proper proportion. To over-
come this, tighten the tension on the air valve spring by first loosening
the locknut (Figure 7, Arrow 2) and then screw up on the knurled nut
(Figure 7, Arrow 3) until there is a light pressure on the seat, This
pressure can be tried with a nail or anything small enough to enter the.
mouth of air intake.

PARAGRAPH 9.

WHEN GASOLINE DOES NOT RUN FREELY INTO CAR-
BURETOR it indicates that there is a stoppage somewhere in the gaso-
line feed. Remove the gasoline feed pipe at the carburctor and blow
through it. If the stoppage is at the point where the gasoline leaves
the tank this will usually remove the dirt, but if this fails to wozk,
remove the pipe entircly from the tank, see that it is clean, and with a
small wire or nail removgdirt that has accumulated around the opening
inside the tank by pushing the wire or nail through this opening

PARAGRAPH 10. _

WEAK BATTERIES. The only sure way to determine this amd
correct it is by the use of an ammeter, and while the coil we furnish will
enable you to use batteries with an amperage as low as three or ipur,
we would advise against letting the batteries get this weak. We would
prefer that you use a battery that tests not below five or six. Tn testing
batteries, test each one separately, and if you find a weak one throw it
out and use the remaining batteries until you have replaced the whale
set. Examine the wiring to see that the fastenings are perfectly uight,
and also that the battery conrections are tight. 1f you have occasion to
replace the batteries be sure to zet the battery connections on in the
proper manner. In other words, connect the carbon on one battery to
the zine of the other, and follow this throughout the entire set. When
the batteries become weak it will be indicated by misfiring and explo-
sions in the muftler.

PARAGRAPH 11.

TIMER NOT MAKING CONTACT FOR EACH CYLINDER.
Ta determine this, turn the engine with the crank the same as you woul
in starting, and watch the timer pin
(Figure 8, Arrow 1)« to sce that it
makes a clean contact between the
discs on both halves of ithe timer,
especially the bottom half. If you
find the contact is not good, loosen
the set screw (Figure 8, Arrow 2)
and pull the timer pin through a suffi-
cient distance to cause it to make a
good contact. If the timer pin is
worn too much, reverse it and usc
the new cnd. Il for any reason ‘the
arm on which the timer discs are as-
sembled should become bent so far
4s to make 1t impossible for the
timer pin to make @ contact, it will

: be mnecessary to straighten it. The

g, 8 timer discs must always be in line

with the timer pin. This adjustment ecan be made by removing the
L |
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cotter pin, and loosening or tightening the nut on the end of the shaft
holding the timer discs. Be sure that the terminals on the timer (Figurc
8, Arrow 3), to which the wires are attached, are not bent so that they
come in contact with the timer at any point. If they de it will cause a
short circuit and the coil will fail to work, and this will prevent the
engine from working properly.

PARAGRAPH 12.

WHEN THE TIMER PIN COMES IN CONTACT WITH THE
TIMER and causes a shower of sparks, it indicates that the timer is too
dry and ‘dirty. This should be washed off with kerosene oil and a drop
of lubricating oil put on. It also indicates that the contact points of
your coil are dirty and not properly
adjusted, or vibrator spring is broken.

PARAGRAPH 13.

SHOULD PLATINUM CON-
TACTS (Figure 9, Arrow 4) BE-
COME ROUGHENED OR DIRTY,
smooth the same by means of a fine
file or emery cloth, being careful not
to alter the tension of contact spring.

PARAGRAPH 14.

TO ADJUST COIL, press down
vibrator lightly (Figure 9, Arrow 1)
until it comes in contact with mag-
nets underneath (Figure 9, Arrow 2) k&
serew down adjusting screw (Figure
9, Arrow 3) until contact points meet,
then unscrew one-half turn.
PARAGRAPH 15.

TESTING COIL. To determine if the coil is working properly,
Temove the secondary wires from the spark plugs and place the terminals
=g they will be about 1-16 inch away Irom the engine. Then crank the
efgine very slowly and watch closely to sce if the spark jumps from the
sgnd of the sccondary wires when the spark coil clicks. If it does not,
#he sceondary wires are leaking current on account of broken or oil
sgaked insulation, or the coil is in all probability broken down on the
inbide of the secondary winding and must be replaced by a new coil.
PARAGRAPH 16.

IFTHE VIBRATORS STICK ON THE COIL it is usually caused
~ by a short circuit between the timer and the primary terminals on the
-~ timer; or the insulation between the vibrator spring and the coil core,

which acts as a magnet, being broken off or worn out; or the insulation

on the timer wires being broken and coming in contact with some metal

part, causing a short circuit. '
- PARAGRAPH 17.

IF SHORT CIRCUITED, straighten terminal and examine timer
wiring to see that insulation is not broken and coming in contact with
some metal part and short circuiting. &«

PARAGRAPH 18. ..

IF INSULATION OR VIBRATOR IS BROKEN OFF, glue a
thin piece of cardboard on under side of vibrator,
PARAGRAPH 19.

IF COIL BUZZES it indicates weak batteries. If you know that
the batteries are not weak by al::tua:l test, the trouble is probably due to
the coil. Try remedy covered by instructions in Paragraph 15.°
PARAGRAPH 20.

IF COIL IS DEAD it is probably due to the batteries being dead.
Bat if you y actual test that the batteries are not dead, examine the
timer to. g ere is a short circuit caused by the terminals being bent
and com ntact with the timer; also examine thg vibrators to see
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that the contact points are clean. Examine the wibrator spring-to see
that it is not broken; also sce that the little coil spring on the vibrator is
not broken or out of place; and see that timer is 11131..111g good contact.
PARAGRAPH 21.

MAGNETO FAILS TO RUN

375 ' CAR WELL, BUT BATTERIES
== =L o T WORK O. K. If belt is ﬂ:hrapmg,
—i— i tighten it by cutting off one end and
| linking it together again. To c¢lean

ey A armature, temove fthe vound cap

» (Figure 10, Arrow 1). This will ex-
pose to view the armaturc. As the

(_,Tlu'l]'iL. Thns. ?'El'ld armiatiire ],'C'VOI\"(‘..\',

3 hold a 'piece of fine emery cloth
e 35 agmml the armature. This will

clean it off and brighten i up.
PARAGRAPH 22.

TO DETERMINE WHEN FRICTION AND CLUTCHES ARE
HOLDING PROPERLY, drive the car on level road, and when the
car is under headway release the power pedal, speed up the motor and
press on the power pedal. If car does not show an immediate response
it indicates that there is a <=.11[)page See Paragraphs 27 and 28
PARAGRAPH 23.

USING TOO MUCH PRESSURE ON POWER PEDAL will
waste power and ‘cause fricticn fiber ring to flatten out. Vh:,n frittion
wheel and disc are free from grease and adjusted properi®, and speed
lever is in proper place for pullmg, a slight pressure will czm-y the car
up the steepest hill.

PARAGRAPH 24,

IF FRICTION RING IS WORN DOWN TO IRON RING it will
cause the iron flange on the friction ‘'wheel to come in‘contact with the
aluminum disc on the fly wheel and cut it badly, make a i'u:nbhng #0150
and fail to make proper friction contact. The motor will develop'igs: full
power, but the car will have a noticeable drag. The only 'reme&y is to
replace the fiber ring. If it hes cut your friction disc very hadly you will
have to turn it over and use the other side, or replace it with z new one.

PARAGRAPH 25.

IF FRICTION - WHEEL R PLATE IS GLAZED TOOQ
SMOOTH it car be remedied by taking a file and roughening the surface
of the friction plate by seratching if: -
from the center to the outer edge in
a. way that will resemble spokes
radiating from a hub. Wash off all
traces of oil with gasoline.

PARAGRAPH 26.

WHEN SPEED LEVER DOES
NOT TRAVEL FREELY it indi-
cates that the jack shaft on which sl
the friction wheel slides is too dry}
also that the end of bel! crank which
fits into the slot on friction wheel”
shifting yoke is toeo dry. Oil ag
points indicated in Figure 8, Ar-
rows 3, 4 and 5

PARAGCRAPH 27. Fig. 6

WHEN KNOCK OCCURS WHILE THE CAR IS RUNNING
ON THE ROAD, BUT DOES NOT KNOCK WHEN STANDING
IDLE, it is due to 2 flat spot on the friction wheel; or the eap screw
which acts as a stop to prevent the friction wheel from slhiding too far.
cither way on the shaft.is broken off and is allowing .thet wheel to rum”
over top of cap screws which hold the friction plate to the ﬂy Wwheel.
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WHEN THE KNOCK IS DUE
TO A FLAT SPOT IN THE FRIC-
TION WHEEL it can be remedied
in the following manner: Jack the
rear axle up free from the floor, open
the floor boards in the rear of the
car, have somebody turn the wheels,
and then’ take a sharp carpenters’
~— chiscl, hold it verticul, brace it against

the floor of the car (Figure 11) and,
while the fiber ring is revolving, push
. the sharp edge of the chisel against
the fiher ring until it just comes in
contact with the high spots on the
wheel.  As the fiber ring revolves,
the chisel will scrape off the surface
of the wheel. Contintie this operation
until the chisel makes an even con-
tact with all parts of the wheel I
flat spot is not bad, another remedy
waould be to run the car on the level road and have the pressure on the
power pedal very light. This will permit a certain amount of slippage
and will gradually wear the flat spot off. But if you cmploy this means
of removing the flat spot, we want to caution you against having the
pressure too great, If the pressure is too great it will simply increase
rather than decrease the flat spot.  Aunother remedy which has been
tried and preven suceessful is to throw the fiber ring in the reverse
position, and with pressure light and the engine going, drive down hill.
Do not run the car with a bad flat spot. It is not only annoying, but
it is detrimental to the motor. The nest thing to do would be to remove
the friction wheel immediately and
have it trued up on a lathe, or order
a new one and have the old {riction
wheel trued up at your own con-
veniempe.

If friction ring should flatten
out 50 it comes over the flanges of
the wheel it will kill power. The
cdges should he beveled off with a
chisel as the wheel revolves (Figure
12). This is usually caused by too
much oil accumiulating on the fric-
tiem ring.

PARAGRAPH 28,

WRONG ADJUSTMENT OF
FRICTION WHEEL AND FRIC-
TION PLATE. The distance be-
tween the friction disc and fiber ring
(Figure 13, Arrow 1) should not be
greater than 1-16 inch, If it is, it
<. must be adjusted in the following

N manner: Remove cofter pin in pull
j rad (TFigure 14, Arrow 2) and slip
pull rod off the end of shaft; loosen
locknut (Figure 14, Arrow 3), and
turn turnbuckle a sufficient number
of turns to bring friction wheel up to
within 1-16 inch of the friction disc.
This should be done on both pull
rods. Tighten up locknuts and slip
) pull rods on shaft. After doing this
Fig. 18 see that the distance between friction
wheel and friction disc is the same
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when the shifting lever is in the reverse position, and also in position
for high speed. TIf there is any variance adjust the pull rod on the side
of the car on which the variance oceurs until the distance s equal on
both reverse and high when the power pedal is back in position « Figure
13, Arrow 4). Replace cotter pins in pull rods. Now adjust chains in
the following manner: Tut the shifting lever in a vertical position and
force the power pedal far enough forward to make a contact between the
fiber ring and the friction dise sufficient to run the car over an ordinary

Big. 16 |

road. Then block the power pedal in this position with a wedge (Figure
16). With the pedal in this position.the chains should be a little slack.
If it is necessary to adjust the chains on aceotint of their heing cither too
Toose or too tight, loosen the three nuts on each sliding pad (Figure 17,
Arrows 5, 6 and 7) and force the spring pad either back or forward until
the chains are properly adjusted on both sides. Then tighten all nuts
and remove wedge,
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PARAGRAPH 29.

CLUTCHES NOT PROPERLY
ADJUSTED. To adjust, remove pull
rods to allow _jack shaft to swing
backward a sufficient distance to per-
mit the removal of chains; take out
dotter pin (Figure 18, Arrow ‘1) and
unscrew slotted nut (Figure 18, Arrow
2), Then remove internal and external
differential plates. This will expose
the end of the jack shaft and show
the  internal pin protruding through
slot in the jack shaft (Figure 14,
Arrow 3). See that this pin is in
place in both ends of the shaft and Fig. 18
that it moves freely back and forth.

- Before replacing clutch see that the
piid on the inside half (Figure 20,
Arrow 4) ‘is washed free from all
grease and that the inner edge of the
clutch member (Figure 20, Arrow 5)
is also free from grease and dirt
accumulation; also see that the per-
forations in the outer member of
clutch are free from grease and dirt
accumulation. The inner surfaces of
: these clutch plates should always be
Pig. 19 kept free from oil. In replacing the
5 clutch see that there is plenty of oilin
the slot through which the internalpin
protrudes.  First, replace the spring;
second, the internal halk of the clutch,”
and see that the inteérnal pin works
freely in the key way (Figure 20,
Arrow 6); third, put on perforated
plates and see that all’ work back and
forth freely on the rshaft; fourtly,”
_1;(’1)111&* the slotted nut, turn up as
tight as possible, and then turn back :
this nut four notches; fifth, insert cot-
ter pin. - Make this same adjystment
on both ends of the shaft. If chain
has a tendency to jump on either side, Fig. 20
tighten up the slotted nut on A% side
one notch, or back off one notch on the other side.

. AFTER ADJUSTING CLUTCHES in accordance with the above
instractions you shonld test, the adjustment to see that it s right. It
may be that in driving through mud or up hill the clutches will slip.
If this is the casg they have not been adjusted tight enough, and it will
be necessary to tighten the slotted nut up another notch, If you find
that the clutches stick and do not reclease freely it will be necessary
to loosen the slotted nut until the sticking is overcome,

CLUTCHES SHOULD NOT BE SCREWED UP TIGHT. If they
arc the differential will not worky and this will -make the car act as
fh{m:éh it lacked power. Do not put oil in the:holes in outside clutch
member. :

PARAGRAPH 30.

IF SPEED LEVER TRAVELS FORWARD it indicates that the
motor is too low; if speed lever travels backward the motor is too high.
This can be remedied in the following manner: On the cross member of
frame and front of fly wheel is the rear motor support (Figure 21, Arrow 1).
Underneath this cross member at a point indicated by Arrow 2 are two
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not be greater than the thickness of an ordinary postal card, . Fig. 22
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‘“'foclumts. When the lever travels
forwird unscrew the two lower nuts
onc-hali turn and tighten up oa the
two nuts that show on top of the
cross member and which are indicated
by Arrow 3. If this does not remedy
the trouble repeat the operation until

ou have raised the motor a sufficient

eight to overcome the traveling of
the speed lever. 1If the speed lever
travels backward loosen the top nuts
a half turn and tighten up on the
under nuts, Repeat this operation
until the motor is lowered a sufficient
distance to overcome the traveling of
the lever,

PARAGRAPH 31.

TO DETERMINE IF BOTH CYLINDERS ARE WORKING
REGULARLY hold down the vibrators on the coil alternately. If whesy
holding down the vibrator on the left hand side of the coil the motor
stops, it indicates that the right cylinder is not working poperly; i’{
when holding down the vibrator on the right side the motor stops, i
indicates that the left hand cylinder is not working properly. '
PARAGRAPH 32. :

MISFIRING. The meaning of this is that the engine: fails to
explode its charge on either one or both of the cylinders, It can be
determined by listening to the motor exhaust. [i the engine is firing
regularly you will hear an even and continucus exhaust, but if the
engine is not firing regularly you will hear an ungven exhaust. '

FOUL SPARK PLUG OR PLUGS. Remove spark
plugs from the cylinders and clean them carefully, being sure |
to take off all carbon and all oil, Examine the 'boreelains to
see that they are not broken. This break wusually occurs
inside the plug and can only be determined by taking the
plug apart for examination. 1f you find the porcelain broken
the only remedy is to replace it with a new plug. Be sure
that the gap between the sparking points on the plug is not
more or less than 1-32 inch. Be sure that the wire that runs
through the center of the spark plug is tight: This can he
tightened and held in place by means of the little locknut on
top of the plug next to the porcelain (Iigure 22, Arrow 1).
PARAGRAPH 33. 7 ; =

TOO MUCH SPACE BETWEEN EXHAUST:
VALVE STEM AND PUSH ROD. The space between
the end of the .exhaust valve stem and the red fOber splug
on the end of the push rod (Figure 23, Arrow 1) should

] el

If it is worn 0 that this space is
greater than 1-16 inch it must be
adjusted in sthe following mannerg
Remove the two nuts on the cd
box (Fighre 23, Arrow 2); 2
remove: timer pin, and then rém
the cam box a sufficient distanceigy
allow you to pull out the push rod
When .the push rod has been re-
moved:take out-the fiber plug and”
-either replace with a new fiber plug
or cut off the worn part, and insert
in the push rod a piece of hard card-
board the thickness of the amount
removed fromr the fiber plug; then
ifisert plug and replace timer.
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PARAGRAPH 34,

CARBON DEPOSIT. The use of poor lubricating oil and irregular
running of the motor will cause a carbon deposit to form 1 the cylinders,
and this carbon deposit if allowed to remain and retain
heat will cause premature explosions and lack of power.
Therefore, in order to clean it out, remove the cylinder
head (Figure 24, Arrow 3). This can be done by 4
means of g short punch and a hdammer, tapping
the cylindeér head on the two lugs that
form part of the cylinder head casting.
If you find it difficult to remove the
cylinder head, a little keroscne put on
around the threads will loosen it. Afier
it has. been removed, as shown in the
illustration, carefully scrape off all cur-
bon deposit from the cylinder walls,
the head of the piston and the cylinder
head (Figure 24, Arrows 1, 2 and 3),
and be very careful not to allow any of
this carbon to get into the exhaunst Tig. 24
valve opening, which is also shown in the illustration (Figure 24, Arrow
4). In repracing the cylinder head put a light coat of powdered graphite
and oil around the threads.

PARACRAPH 35.

LOOSE CONNECTING ROD. The adjustment of the connecting
rad is made in the following manner:  Remove the cofter pin and nuts
(IMigure 25, Arrow 2), then remove
the connecting rod cap (Figure 25,
Arrow 1). When this is done remove
th- hearing from the cap and file the
c:poat the two points indicated by
Figure 26, Arrows 1 and 2. Do not
lile the bearing. It will be impossible
for us to tell you just how much to file
off. This will have to be judged by
voursell by noting the amount of wear
tiere 13 1n the bearing hefore you
reinove the cap. This can be deter-
mined quite aceurately By grasping
the fly wheel and moving erank back
and forth slightly. 1f you should
happen to fle off too much ana can’t turn crank shaft freely, don’t
loosen up nuts and leave if that way. Tuke connccting rod off again
and put a thin sheet of hard paper .~ :
between connecting rod and cap. and g8
then tighten up. Always be sure
leave nuts perfeotly tight or else con- Fli
necting rod is liable to break eylinder JRl
and bend crank shaft. E -
PARAGRAPH 36. Mg, 26

LEAK IN THE INLET MANIFOLD. Usually this leak occurs at
the point where the inlet manifold is connected with the cyvlinder. It
can be overcome by merely tightening
the manifald nut. 1f the leak 1s at
any other place it will bhe necessary to
solder it. The manifpld nut and other
connections are indicated by TFigure
2%, Arrows 1, 2 and 3. If for any
b reason you have oceasion to remove
the manifold in replacing it, be sure
to get the threads started straight.
1f you are careful of this you can then
very easily turn the nut up all the way
7 and this will cause the intake'manifold
Fig. 27 tt be drawn up tight against the seat.
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PARAGRAPH 37.

WEAK INTAKE VALVE SPRING. To
remedy this trouble tighten the tension on
the spring by turning up the nut on the end
of the valve stem (Figure 28, Arrow 1).

PARAGRAPH 38,

LOSS OF COMPRESSION, CAUSED
BY LEAK where inlet manifold is connected
with theecylinder; around spark plugs, around
cylinder heads or around exhaust valve seats.
To determine whether or not you have loss of
compression,. that is, whether one or heoth
cylinders offer little or no resistance on the
compression stroke, crank the engine the same
as for starting. If one cylinder turns over
hard and the other easy, the easy one has los
compression.  After having determined this,
make certain that the manifold nut is tight,
and then with an oil can pour oil arcund the
cylinder heads where they screw into the cylinders and around spark:
plugs, and then crank the engine asain. If the leak is arownd either
of these two points the oil will bubble. 1f the leak is not in these places?
it will be necessary to examine the exhaust valve. In ordet to do this
it will De necessary to remove the two motor straps which support.
motor in front, then remove the square cap (Figure 29, Arrow 2).
next remove the small pin in the end of the exhaust valve stem andk:
push out the exhawst valve as shown in Figure 29. This will enable,
you to examinc the beveled edge on the valve head and also the valve.
seat. Ii the leak has occurred at this point it will be indicated by ligtle
holes in the beveled edge or in the seat, which are called “pita:? or yon
will e able to see on the beveled .&dee
of the valve head the point where it
comes in contact with the valve s
and if the valve is warped this centack
will only show on part of the beveled
cdge.  The rest of this beveled® edge
will probably be blackened by soot, ’f‘g
p, overcome this trouble it will be neces-
il sary to grind in the valve. This can
il be done in the following manner: On
i) the beveled edge of the valve (Figure
29, Arrow 3) put a nrxiure of emery
flour and oil mixed to a consistency of
thin paste, or some vulve grinding com-
ponnd,  Then with a screwdriver in-
serted 1n the small slot on the head of
the valve press the valve into itz seat.
; When you do this be sure that the

Iig. 29 push rod is way hack so that the end
: of the wvalve stem will not come in
contact with it. Then with the screwdriver still inserted in the slot,
rotate the valve back and forth in its seat with 2 slight pressure, and at
every four or [ive rotations remove the valve from the seat a small
distance. This is done for the purpose ol allowing the valve grinding
mixture to distribute itself evenly over the seat, otherwise a continual
grinding without removing it from the seat will cut grooves in both the
seat and the valve, and if this is done you would not be able to retain.
compression until they had been remowved. After having ground the-
valve into a perfect seat, that is, where every part of the beveled edge
comes in contact with the seat, wash off carefully with gasoline all
traces of the compound, leaving the valve and its seat perfectly clean.
{ motor has been run for a long period without lubrication, which may
result in eylinders heing cut and compression blowing past pistons, motor
should be shipped to factory for repairs,

Fig. 28

o
2
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PARAGRAPH 39,

NO OIL IN THE ENGINE. Pour oil through the pet cocks in
the top of the cylinders; also put some in the crank case and examine the
feced pipes of the oiler to see that they are not clogged. This can besr
be done by removing the connections at the engine end, starting the
engine and locking to see that the eil is pumped out of each vein.

PARAGRAFPH 40.
MAIN CRANK SHAFT BEARINGS can be taken up by putting a

small sheet of paper between crank case cover and main bearing cap
and screwing cover down ?ight. Be sure not to have bearings too tight
ot they will run dry and stick.

PARAGRAPH 41.

WHEN MOTOR DEVELOPS A SUDDEN EKNOCK ON THE
ROAD IT IS IN ALL PROBABILITY DUE TO BURNT OUT
DBEARINGS. In this case we want to caution you against driving
another foot. Stop immediately. Take off the crank case cover and
examine the connecting rods, If you find the bearing has burnt out it
ig in all probability due to a lack of lubrication, the use of poor lubri-
cating oil, fan belt being lost off or large fan pulley being loose on
chaft. There is no remedy for this except replacing with a new bear-
ing, but a temporary remedy can often be applied which will enable
vou to get home or get te the nearest town where yvou can have a
bearing fitted. Proceed in the following manner: First, loosen the
cap and take the connecting rod away from the shaft; remove from the
shaft all traces of any melted bearing; use fine emery paper or scraps
it with a knife; be sure that the shaft is perfectly smooth. Next, drain
all oil ont of the erank case through the plug in the bottom of the case;
be sure that the crank case is clean and free from all oil and parts of
the burnt out bearing. Next, make a temporary bearing out of a piece
of ‘wood if you can find a pieve large enough to whitlle inlo the shape
of a bearing. If you cannot, take small pieces, whittle them smooth,
and lay them aroung the crank where the connecting rod joins.'Them
replace the connecting rod and cap and tighten them up: replace the
plug in the bottom of the erank ease, pour in some fresh oil, replace
e¢rank case cover, and drive carefully to the nearest point where it
will be convenient for you to replace the bearing, When the bearing is
repiaced be sure that all traces of roughness are removed from: the
crank shaft, and polish off the shaft perfectly smooth with the very
finest emery cloth. If this is not done the bearing will be destroyed as
fast as it is put in.

WHEN EXHAUST VALVE FAILS TO OPEN ON EITHER
CYLINDER when motor is running it indicates that one or more teeth
are hroken out of the cam gear, or the cam is loose on shaft, or shaft is
loose in the timing gear. You can determine if the exhaust valve is
opening by watching the operation of the push rod while the motor is
running. [If the push rod does not work back and forth in the cam box
and strike the end of the valve stem, you may be sure that one of the
above three troubles is the cause.

If cam is loose replace the taper pin and rivet over the head to keep
it from coming out again. If the cam gear is loose on the shaft or there
arc tceth broken out of the gear it will be necessary to replace with new
ones. Note the following:

INSTRUCTIONS FOR SETTING EXHAUST VALVES FOR No. 1
CYLINDER,
The right hand cylinder as you are sitting in the car.

. Set the pistons so that they are in the position as shown in Figure 1.
This position is called the out stroke.

On the right hand cam gear, marked “A,” is stamped Figure 1.
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On the crank shaft, marked “C.” is a flat place, and on this place is
a line cut which points between two teeth on the small crank shaft sear,
which is marked “B.”

Set the tooth on the cam gear which is marked No. 1 in the space
indicated between the two tecth on the small crank shaft gear.

INSTRUCTIONS FOR SETTING EXHAUST VALVES FOR No. 2
CYLINDER.
The left hand cylinder as you are sitting in the car.

After having set the gears in iur No. 1 eylinder, turn the fly wheel
one-hali turn in the opposite dirccrion from which the motor usually
runs,  This will plice the pistons on dead center, as shown in Figure 2.
This position of the pistons is known as the inner stroke.

- D
—==( o 0@ ==z
: L 'll . =
“2 CYLINDER
" FIG2

Set the tooth marked No. 1 on the left cam gear in the space indi-
cated by the line on the small crank shaft gear.

After you have sct the valves it will be necessary to sece that the
timer pin projects on the proper side of the cam shaft to make the
contact at the right time, and the following instructions will enable you to
do this:

First, see that the wires are connected as shown in the wiring
diagram. Now remove the cylinder head from the Wo. 1 cylinder, which
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is the right hand cylinder as you are sitting in the car. Advance the
timer, which is indicated by “I'” in the illustration, as far as possible, as
shown in the illustration; then set the timer pin “G’” so that it makes a
contact with the upper timer disc, indicated by “H.”

When this contact is made the piston must be on the compression
stroke, that is, the stroke toward the head of the cylinder and immediately

after the exhaust stroke, and wher_l the p:iston is_ about 234 itfiches from
the end of the cylinder, as shown in the illustration.

——

i
.

FIG3

You will be able to determine if the pin projects from the proper
side of the cam shaft by watching the exhaust valve in the No. 1. cylinder
af the point where the push rod comes in contact with the valve stem.
The push rod will begin to push the valve open when the crank shaft has
made about one-quarter of a revolution, after the timer pin has
made contact with the timer disc. ia other words, aiter you have set the
timer pin to make contact with the disec, as described above, turn the
“engine one-quarter of a turn and then ascertain if the exhaust valve in
the No. 1 cylinder is starting to open.

When the timer pin makes a contact with the discs these discs
should spread aparl from 1-32 inch to 1-16 inch as the timer pin passes
between them. When this contact is made it is called “closing the
circuit,” and it is at this time that the vibrator on the coil clicks.

- When looking at the motor you will be able to sce where the push
rod fromsthe cam box comes in contact with the end of the exhaust
valve stém.

When these valves are closed there should be a space between the
end of the push rod and the exhaust valve stem about the thickness of
an ordinary postal card, and if ypon investigation you find that there is
not, you must either put in a new liber pltg or adjust the old plug,

This can be done by removing it, cutting off the worn part, and
before inserting the fiber plug again put in the hole a packing of sufficient
thickness to hold the fiber plug oul the distance necessary to allow the
proper clearance between the plug and the valve stem. See Paragraph 33.

When the push rod comes in contact with the end of the stem you
will know that the exhaust valves are beginning to open, and this opening
should take place 7-16 inch before dead center on the outward or expan-
sion stroke, and they should close after the piston has traveled from i-64
to 1-16 inch past dead center on the inward stroke.

In attaching the cam box to the cylinder care should be taken to
draw it down tight to its seat to prevent the cam shaft hinding in its.
bearings.
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In tightening the cam box do not tighten up on one bolt as far as
you can, then on the other, but tighten slightly on first one and then
the other, and keep this operation up until the cam box is firmly seated.

If you have occasion to remove the cam box, in replacing it be
sure to replace the spider spring on the inside. This should be replaced
in such a way that the three projections on the spring come in contact
with the inside of the cam box.

PARAGRAPH 43.

IF EXHAUST VALVES ARE
GUMMED UP WITH SOQOT remove
valve in the following manner: Re-
move the two motor straps which
form front motor support, and the
square cap (Figure. 29, Arrow 2).
Remove also the small pin in the end
of ihe exhaust valve and push the
exhaust valve out as shown in the
illustration. Now clean valve stem
and bearing through which stem
passes into valve chamber.

PARAGRAPH 44.

INTAKE VALVE BROKEN.
The only remedy for this is to replack
with a new intake valve. This can he

Fig. 99 done in the following manner: Dis-
G connect intake manifold from engine
by loosening fhe manifold nut, remove all the broken parts, ins_er% *

new one, and in replacing manifold b. :ure that the threads are startgd
straight. You will then be able to wrew fhe manifold nut all the WAE
in and draw the manifold up against iis sedt, thus preventing a leak, "§ 8
PARAGRAFPH 45. "R

DO NOT RACE MOTOR. Weo want to warn you against the
practice of racing the motor. This 15 a praciice that is followed invari-
ably by every man when he first gets an automobile. There is notbing
that can do a motor greater harim. When the motor is not pulling its
load, throttle it down =o that it runs slowly, and at all timess*endeavor
‘to keep the specd of che motor at the same speed of the car. In other
words, don't let the motor run at a rate of speed that would carry a
car at the rate of 30 miles an hour while the car is only going 8 or 10
miles an hour. When vou stop the =ar stop the mottr,

PARAGRAPH 46.

MOTOR VIBRATES BADLY
WHEN RUNNING ON HIGH
‘SPEED. Examine the motor sup-
iBort straps on the front end of motor,
‘mnd if loose, tighten; if broken, 're-
‘place. No specific instructions are
needed for this. Also examine the
rear motor supports (Figure 21,
Arrow 3), and if loose, tighten by the
use of the nuts which fasten these
supports to the cross member of the 3
frame; if broken, remove and replace
with new ones.

PARAGRAPH 47.
OVERHEATING. An accumu-

lation of mud on cylinders will cause
them to become overheated, which
naturally reduces the efficicncy of the "
motor.  Clean off and keep clean. Keep spark lever well advanced
while running. Follow Oiling Instructions.
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PARAGRAPH 48.

IF PULLEY WHEEL RUN-
NING BELT THAT OPERATES
FANS BECOMES LOOSE ON
SHAFT it will cause the motor to
Licat, and it will begin to knock as well
as lose its power. If not caught in
time it will damage the motor on the
5 inside. This should be watched care-
e fully, as well as the oiler belt and

: punps. Be sure that set screw in
spulley  that drives fans 1s always
tight (Figure 23, Arrow 3). See that
fan belt is tight efough to prevent
slipping or coming off. If upon
examination’ you find that the fan or
oiler belt has been lost, a temporary
Trig. 23 replacement ¢an be made by the use
of a shoe string or a picce of rope.

PARAGRAPH 49.
IF BOXES BECOME LOOSE IN WHEELS they can be tightened

up in the following manner:

Take wire nails 2 inches long an¢d drive them in the wood surround-
ing the box half way between the bux and the outside of hub at intervals
cof about eyery V2 iunch, and if this does not tighten them sufficiently
dri ®Mails in between the first ones. This is a very simple and
ipadr and can be done mo-i any place.

PARAGRAPH 50.

STEERING KNUCKLES
LOOSE. To adjust steering
knuckles, tighten bolt on top of
steering knuckles  (Figure 30,
‘rrow 1) and lock m place by
menns of locknut and cotter pin on
the lower end (Figure 30, Arrow
2). To adjust the ball and socket
conneetion on the steering gear,
remove the cotter pin and tighten
up on the screw (Figure 30, Arrow
3) two or three turns, and replace
cotter pin.

PARAGRAPH 51.

TIRES OPEN AT JOINTS. 1f ihe solid rubber tires opeun at the
joints and the wires are not too loose, ¢lean off the channel thoroughly,
and then with a wooden mallet Lewin about 175 fect back from the end
of the tire-and drive toward the opening with glancing hlows antil the
two ends are driven up in place ard meet. Then with a screwdriver pry-
underneath the tire and pour in some shellac about 2 feet each way from
the joint on buth sides of the tire, and let the tire set for two or three
hours. Another remedy i3 to reverse the wheels by putting the right
wheel on left side and the left wheel on right side.

PARAGRAPH 52.

BADLY WORN TIRES. Do not allow the tires to become worn
too close tb channels before replacing. This 1s not economy. If you
do this you run the risk of cracking the channels, and the vibration will
he so great that yon will eventually spail the running gear of the car.
We can furnish new tires promptly.

PARAGRAPH 53.
WHEN WHEEL BEARINGS ARE DRY it will cause the wheels

to turn hard, thereby consuming power and having a tendency to over-
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heat the engine. Remove the wheels, clean out the boxes, bearings and
spindle with gasoline®until they are perfectly clean; then lubricate well
with lubricating oil, Boston coach oil or medium hard grease. Do not
use common axle grease,

PARAGRAFPH 54.

BRAKES BINDING. This is
wsually caused by the brake cam
shaft (Figure 31, Arrow 1) being
dry or rusted and binding in the
brake bracket. Loosen this by
soaking well with kerosene oil; then
see that it is kept lubricated
Another cause is fiber pad on the
brake band being worn off (Figure
31, Arrow 2), allowing the cam (Fig-
ure 31, Arrow 3) which operates the
‘two halves of the brake to travel too
far and get on dead center when the
brake pedal is applied. This in turn
will prevent the brakes coming back
in the natural position when the
power pedal is released. Adjust
brakes in the following imanner:
When the distance between the
brake bands and the brake drum is more than %4 inch, discennect the
spring, which will allow you to spread the two halves of the brake; then
remove the brake cam pads (Figure 31, Arrow 4) and on each one put a
washer about 1-16 inch in thickness, replace pads and sprivg, slip the
wheel on the axle, and revolve it by hand to determine it the wheel
travels freely.

BATTERIES WEAK, Indicatcd by misfiring, explosions in muiffler
motor hard to start, coil buzzing, coil dead. IFollow instructions ar
Paragraph 10.

BATTERY TERMINALS LOOSE. Indicated by misfiring, motor
hard to start, coil dead. Follow instructions in Paragraph 10.

BEARINGS TIGHT. Indicates no oil in the engine, use of pom
lubricating oil, oiler or fan belt too loose or lost off. Read Paragrapls
A and B, Oiling Instructions, and follow instru¢tions in Paragraph 30.

BLACK SMOKE COMING OUT OF MUFFLER. Indicates feed-
ing too much gasoline, TFollow instructions in Paragraph 5.

BOXES COMING LOOSE IN WHEELS AND HOW TO
TIGHTEN THEM. Follow instructions in Paragraph 44, _

CAR WILL NOT TURN CORNERS FREELY. Indicates 2
broken internal pin, clutches adjusted too tight, Follow instructions
im Paragraph 29.

CAR FAILS TO ROLL FREELY ON ORDINARY FLOORK
WITH A LIGHT PULL. Indicates wheel bearings being dry, brakes
binding, clutches adjusted too tight or dry, one of the internzi pins ou
jack shaft being sheared off. Follow instructions in Paragraphs 53, &4
and 29.

CARBURETOR LEAKS. Indicates that there is dirt on the seat of
the needie valve, which prevents the valve from closing. Follow instruc-
tions in Paragraph 6.

CARBURETOR CLOGGED. Indicated by misfiring, lack of power,
motor hard to start, motor dies down and then picks up, overheating.
Follow instructions in Paragraphs 7 and 9.

CARBURETOR WORKS ONLY WHEN FLOODED. Indicates
that tou little gasoline is being fed, that the gasoline does not run freely
to carburetor, leak in intake manifold. Follow instructions in Paragraphs
8. 9 and 36.
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CARBURETOR KEEPS FLOODING WHEN STANDING IDLE.
Indicates that some forcign substance is prcycntini{ the float valve from
seating properly, and shutting off the gasoline. IFollow instructions in
Paragraph 6.

CHAINS JUMPING. Indicates that clutches are too loose, too
tight, or not adjusted the same on both sides; that the friction wheel is
too far away from the fly wheel, internal pin is sheared off, chains are
too loose. Follow instructions in Paragraphs 28 and 29.

CHAINS TOO TIGHT. Indicated by being obliged to push too
hard on power pedal to make contact between friction wheel and
friction disc., Follow instructions in Paragraph 28,

CLUTCHES SLIPPING. Indicates that they are not properly
adjusted or are too oily. TFollow instructions in Paragraph 29.

CLUTCHES TOO OILY. Indicated Ly clutches slipping, locknut
on end of jack shaft cutting out, car fails to start easily when power is
applied. Follow instructions in Paragraph 29,

CLUTCHES ADJUSTED TOO 7TIGHT. Indicated by power
pedal jerking, chains jumping off, differential binding, which will cause a
seeming lack of power, [Follow instructions in Paragraph 29.

CLUTCHES ADJUSTED TGO LOOSE. Indicated by jerking of
power pedal, chains jumping off. i“ollow instructions in Paragraph 29,

COIL NOT CLICKING ON EITHER OR BOTH SIDES. Indi-
cates weak batteries, looge battery connections, poor timer contact,
loose or broken timer wire, small vibrator spring being broken, timer
wires short circeuited, contaet points rough or dry. Follow instructions
in Faragraphs 10, 11, 13 and 14.

CONNE(CTING ROCD BEARINGS BURNT OUT. Indicates
insufficient oil, poor lubricating oil, oiler not working, poor carburetor
adjustment, racing motor. Read Paragraphs A, B and C, Oiling Instruc-
tions, and Paragraphs 41, 4, 5 and 45.

CYLINDERS FILLED WITH CARBON DEPOSIT, Indicales
use of poor lubricating oil, too much oil, irregular running of motor,
poor carburetor adjustment. Read Paragraph A., Oiling Instruetions,
and Paragraphs 34, 4 and 5.

EXHAUST VALVE STEMS GUMMED UPr WITH S00T. Indi-
cated by misfiring, motor hard to start, loss of power. Follow instruc-
tions In Faragraph 43,

FXHAUST VALVES PITTED OR WARPED SO THEY WILL
NOT SEAT. Indicated by loss of compression, loss of power, misfiring,

overheating, motor hard to start. Follow instructions in Paragraph 38.

EXHAUST VALVE FAILS TO OPEN ON RIGHT OR LEFT
CVYLINDER WHEN MOTOR IS RUNNING. Indicates that the cam
is leose on the shaft, that one or more teeth are broken out of the can
gear, that shaft is loose in the timing gear. Follow instructions im
Paragraph 42,

EXPLOSIONS IN MUFFLER. Indicate weéak batteries, loose
battery connections, loose primary wires, poor contact on timer, coil
fails to work. vibrators not adipsied properly, platinum points pitted,
switeh key dirty. Follow instructions in Paragraphs 10, 11, 12, 13, 14
and 15.

EXPLOSIONS POP BACK IN CARBURETOR. Indicatc a weak
mixture caused by too little gascline or too much air. weak inlet valve
springs. Follow instructions in Paragraphs 4, 8 and 587.

FIRER PLUG IN END OF PUSH ROD WORN SHORT.
Indicated by loss of power, misfiring, overheating, noisy valves, motor
hard to start. Follow instructions in Paragraph 33,
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FRICTION RING WORN DOWN TO IRON RING. Indicated b
drag in car while motor seems to be developing its full power; a dull
rumbling noise. Follow instructions in-Paragraph 24.

FRICTION WHEEL OR PLATE BEING GLAZED TOO
SMOOTH. Indicated by slipping between the friction disc and the
fiber ring. Follow instructions i Paragraph 25.

FRICTION WHEEL HAS FLAT SPOT. Indicated by a knocking
sound when power pedal is applied, whlch'stOps when power pedal is
released and engine is running idle. I'ollow instructions in Paragraph 27.

FRICTION WHEEL TOO FAR AWAY FROM FLY WHEEL.
Indicated by being obliged to push the power pedal too far forward
before you make a contact, chains jumping off when you releasc the
power pedal. Tollow instructions in Paragraph 28.

GASOLINE NOT RUNNING FREELY TO CARBURETOR.
Indicated by motor running well, then dying down and suddenly picking
up again; dyying down while running and coming to a stop, and after
standing runs O. K. for a while longer. Follow instructions in Para-
graph 9.

INTAKE VALVE BROKEN. Indicated by motor being hard to
start, misfiring, loss of compression, engine works on orly one cylinder:
Follow instructions in Paragraph 44,

LOUD VIBRATING NOISE COMING ON ALL AT ONCE
WHILE RUNNING ON ROAD. Indicates yoke that operates friction
wheel is too dry, thrust bearings are too dry. Read Paragraphs B and
C, Oiling Instructions.

LUBRICATOR RUNNING DRY. Indicated by hot motor, burnt
out bearings, pistons seizjng. Read Paragraphs A, B, and C, Oiling
Instructions.

MAGNETO FAILS TO RUN CAR WELL, BUT BATTERIES
WORK 0. K. Indicates that armature is dirty, belt is slipping. Follow
fnstructions in Paragraph 21.

MANIFOLD LOOSE OR LEAK IN MANIFOLD. Indicated by
misfiring, overheating, engine being hard to start; when car is running
on the road engine will die down and car act as though it were going
t?:o stop, and suddenly pick up again. Follow instructions in Paragraph
6.

MISFIRING. Indicates foul spark plug or plugs, too little gasoline
being fet .by carburetor, gasoline not running freely to irburetor,
weak batteries, timer not making contaet, timer dry and dirty, plati-
num contact points rough or dirty, coil not properly adjusted, vibrat-
ors on coil sticking, short circuit at timer, insulation on coil vibrator
broken off or worn out, Foilow instructions in Paragraphs 32, 4,9, 10
11, 12, 18, 14, 15, 16, 17 and 18.

MOTOR DEVELOPS SUDDEN EKNOCK ON THE ROAD.
Indicates burnt out bearings. Follow instructions in Paragraph 41.

MOTOR SEEMS TO RUN RIGHT, BUT FAILS TO PULL
THROUGH HEAVY ROADS OR UP HILLS. Indicates jack sha
not properly adjusted, making the distance between the fiber ring an
the friction plate too great; clutches slipping, clutches too tight, too
much pressure on power pedal. Follow instructions in Paragraphs 23,
28 and 290.

MOTOR KNOCKS WHEN CAR IS RUNNING ON ROAD, BUT
DOES NOT KNOCK WHEN STANDING IDLE. Indicates flat spot

in friction wheel. Tollow instructions in Paragraph 27,

MOTOR RUNS STRONG, BUT CAR FAILS TO MOVE EASILY.
Indicates clutches slipping, jack shaft not properly ad usted, leaving too
much space between fiber ring and friction disc: brakes binding, wheel
bearings tight or dry, chains too tight, fiber ring and friction disc oily
or glazed, Follow instructions in Paragraphs 28, 20, 63, 54, 23 and 24,
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MOTOR OFFERS NO RESISTANCE WHEN CRANKING.
Indicates loss of compression. Fellow instructions in Paragraphs 38
and 44.

MOTOR FAILS TO START EASILY WHEN COLD. Indicates
poor gasoline, slow vaporization of gasoline. Follow instruections in
Paragraph 1.

~ MOTOR DOES NOT CRANK FREELY. Indicates tight bearings,
tight. pistons. Read Paragraphs A, B and C, Oiling Instructions, and
Paragraph 39.

MOTOR FAILS ‘TO START EASILY. Indicates a dirty switch
key or switch key not in place, weak batteries, dirty spark plugs, dirty
timer, timer mot making contact with cylinder, loose wiring. Clean
switeh key and insert it properly, and follow instructions in Paragraphs
10, 11, 12 and 32. | g

MOTOR VIBRATES BADLY WHEN RUNNING ON HIGH
SPEED. Indicates that front or rear motor supports are loose or
broken. Follow instuoctions in Paragraph 486, g

MOTOR RUNS IRREGULARLY. - Indicates dirt or water in
gasoline, gasoline not flowing freely to carburetor, wealk batteries, timer
not making good contact, loose wires, dirty spark plugs, dirty timer.
Follow instructions in Paragraphs 4, 7,9, 10, 12°and 32. .

MOTOR KNOUKS SHARPLY WHEN RUNNING IDLE.
Indicates a loose connecting rod; when this knock is heard, run your
car slowly and tighten this connecting rod at the first possible moment.
1f you do not, you are liable to damage the motor beyond repair. Follow
instructions in Paragraph 35.

MOTOR CONTINUES TO RUN AFTER PULLING OUT THE
SWITCH KEY. Indicates a carbon deposit in the cyliuders, which is
holding heat and exploding gasoline; poor carburetor adjusiiment, too
mueh space between exhaust valve stem and push rod, causing the
motor to overheat. Follow instructions in Paragraphs 4, 34 and 33.

MOTOR LACKS POWER. Indicates too little gasoline being fed
by carburetor, -too much gasoline being fed by carburetor, carburetor
clogged, weak batteries, timer not making contact with each eylinder,
misfiring, too much space between exhaust valve stem and push rod,
carbon deposit, leak in intake manifold, loss of compression, no oil in
engine. Follow instructions in Paragraphs 4, 5, 7, 10, 11, 32, 33, 34, 36,
387and 39.

MUFFLER BLOWING UP. Indicates weak bdtteries, loose wir-
ing, dirty spark plugs, timer making poor contact, dirty timer, ¢oil not
working properly, sticking exhaust valve, Follow instructions in Para-
graphs 10, 32, 11, 12, 15, 16, 17, 18, 13, 14 and 43.

OILFR OR FAN BELT TOO LOOSE. Indicated by hot motor.
Follow instructions in Paragraph 48.

OVERHEATING. . Indicates too little gasoline being fed by car-
buretor, weak batteries, timer not making contaet with each eylinder,
wrong adjustment of friction wheel and frietion plate, clutches not
propery adjusted, misfiring, too much space between exhaust vave stem
and push rod, carbon deposit, leak in intake manifold, poor compression
caused by leak, exhaust valve gummed up’ with svut, accumulation of
dirt packed on cylinders, spark lever retarded, fan belt loose or lost off,
large pulley operating fans loose on shaft, oiler belt loose or lost off.
Read Paragraphs A, B and C, Oiling Instructions, and Paragraphs 4, b,
10, 11, 28, 29, 32, 33, 34, 36, 38, 39, 43, 47 and 48.

POROELAIN ON SPARK PLUGS CRACKED. Indicated by
motor hard to start, misfiring. Follow instructions in Paragraph 32.

POWER PEDAL JERKS. Indicates that clutches are adjusted
too loose, too tight or unequally; internal pin sheared off, chains too
tight. Follow instructions in Paragraphs 28 and 29.
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POWER FPEDAL MOVES TOO FAR AHBEAD. Indicates that
the distance between the friction ring and the friction plate is too great.
Follow instructions in Paragraph 28,

POWER FPEDAL JERKS BADLY WHEN PULLING OUT OF
HARD PLACE. Indicates that the speed lever is too far forward for a
hard pull. Change position of speed lever to a point which will make
the confiact hetween the fiber ring and the frietion disc nearer the
center. Keep heel of foot wiiich applies the power planted firmly on
floor when starting ear.

- SLOTTED NUTS ON END OF JACK SHAFT CUITING OR
RUNNING HOT. Indicates clutches are too oily and slip. Follow
instructions in Paragraph 29.

SPARK PLUG POINTS ADJUSTED TOO CLOSE.  Indicated
by misfiring. Follow instrustions in Paragraph 32.

SPEED LEVER TRAVELS. Indicates that the motor is either
too high or too low. Follow instructions in Paragraph 30.

SPEED LEVER DOES NOT TRAVEL FREELY. Indicates that
the jack shaft needs oil at the point where the friction wheel slides, and
also where the end of the bell ¢rank slides in the yoke on friction
wheel. Read Paragraph €, Oiling Instructions,

STARTING CRANK SLIPS OFF EASILY. Indicates that the
slot in the starting ratchet ig worn so badly that it will not hold the pin.
Follow instructions in Paragraph 3.

TIMER THROWS A SHOWER OF SPARHKS WHEN THE
TIMER PIN COMES IN CONTACT WITH THE DISCS. Indicates
that the timer is dry and dirty, platinum points on c¢oil are dirty or not
properly adjusted, vibrator spring is broken or adjusted too tight. If
vibrator spring is broken, replace with a new one. Follow instruetions
in Paragraphs 12, 13 and 14.

TIMER PIN WORN SHORT. Indicated by misfiring, motor hard
to start, explosions in muffler, Follow instructions in Paragraph 11.

TIMER WIRES SHORT CIRCUITED. Indicated by vibrators on
c¢oil staying down, and when an attempt is made to force them op they
will offer resistance, cause gparks and give a buzzing sound. Follow
instructions in Paragraph 16.

TIRES WORN TOO CLOSE TO CHANNELS. Follow instructions
in Paragraph 52.

TIRES OPEN AT JOINTS. Follow instructions in Paragraph 51.

VIBRATORS ON COIL STICKING. Indicated by vibrators fail-
ing to-click, misfiring. Follow instruetions in Paragraphs 16, 17 and 18.
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