











THE CAR AND ITS OPERATION 5

‘“‘advances the spark,” and it should be moved down notch by notch until the
motor séems to reach its maximum speed. If the lever is advanced beyond this
point a dull knock will be noticed in the engine. (See chapter on Ignition.)

Where should these levers be when
starting the Engine? Answer No. 5

On cars not equipped with a starter, the spark lever should usually be put in about
the third or fourth notch on the quadrant (the notched half-circle on which the
levers operate). The throttle should usually be placed in about the fifth or sixth
notch. A little experience will soon teach you where these levers should be
placed for proper starting. Care should be taken not to advance the spark
lever too far, as the engine may “back kick.”

On cars equipped with starter, the spark lever should be fully retarded (all the
way up).

What else is necessary before

starting the Engine? Answer No. 6

First: See that the hand lever, which extends through the floor of the car at the
left of the driver, is pulled back as far as it will go. The lever in this position
holds the clutch in neutral and engages the hub brake, thus preventing the car
moving forward when the engine is started. Second: On cars without starters,
insert the switch key into the switch and turn the key as far to the left (counter-
clockwise) as it will go. On cars equipped with starters the switch key may be
turned either to the right or left. The engine cannot be started until the switch is
turned on—the turning of the switch key to a vertical position stops the engine.

How is the Engine
started? Answer No. 7

If the car is not equipped with a starter the engine is started by the lifting of the
starting crank at the front of the car. Take hold of the handle and push firmly
toward the car till you feel the crank ratchet engage, then lift upward with a
quick swing. With a little experience this operation will becoine an easy matter.
Don’t, as a usual thing, crank downward against compression—for then an
early explosion may drive the handle vigorously backward. This does not mean
however, that it is not advisable, when the car is hard to start, to occasionally
“spin”’ the engine by the use of the starting handle—but be sure the spark lever
is retarded when spinning or cranking the engine against compression, otherwise
a sudden backfire may injure the arm of the operator. When the engine is cool
it is advisable to prime the carburetor by pulling on the small wire at the lower
left corner of the radiator while giving the engine two or three quarter turns with
the starting handle. If the car is equipped with a starter the throttle lever should
be placed in the same position on the quadrant as when cranking by hand, and
the sparkslever should be fully retarded. The ignition switch may then be turned
on. Current from either battery or magneto may be used for ignition. How-
ever, we recommend that the magneto be used at all times. The magneto
was designed to furnish ignition for the Model T engine and better results will
be obtained by operating in this way. Special attention must be paid- to the
position of the spark lever, as a too advanced spark will cause serious backfiring
which in turn will bend or break the shaft in the starter. The starting motor
is operated by a push button, conveniently located in the floor of the car at
the driver’s feet. With the spark and throttle levers in the proper position,
and the ignition switch turned on, press on the push button with the foot. This
closes the circuit between the battery and starting motor, causing the pinion
of the Bendix drive shaft to engage with the teeth on the flywheel, thus turning
over the crankshaft. When the engine is cold it may be necessary to prime it
by pulling out the carburetor priming rod, which is located on the instrument
board. In order to avoid flooding the engine with an over rich mixture of gas, the
priming rod should only be held out for a few seconds at a time.
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How is the Engine best
started in cold weather? Answer No. 8

As gasoline does not vaparize readily in cold weather it is naturally mare difficult
to start the inotor under such conditions. The usual method of starting the engine
when cold is to turu the carburetor dash adjustment one-quarter turn to the left
in order to allow a richer mixture of gascline to be drawn into the cylinders; then
hold out the priming rod, while you turn the crank from six to eight one-quarter
turns in quick succession, or turn the motor over a few times with the starter,
Another method of starting a troublesome cold engine is as follows: Before
you turn on the switch, (1) close throttle lever; (2} hold out priming rod while you
give crank several quick turns, or turn the motor over a few times with the starter,
then let go of priming rod {being carefu! that it goes back all the way); (3} place
spark lever in about third notch and advance throttle lever several notches; (4}
turn on switch; {5) give cranl one or two turns, or close the starting switch, and the
motor should start. After starting the motor it is advisahle to advance the spark
eight or ten notches on the quadrant and let the motor run until thoroughty
heated up. If you start ocut with a cold motor you will uot have much power
and are liable to ‘‘stall.” The advantage of turning on the switch last, or after
priming, is that when you throw on the switch and start the motor, you have
plenty of gas in the cylinders, to keep the motor running, thereby eliminating the
trouble of the motor starting and stopping. After motor is warmed up turn
carburetor adjustment back one-quarter turn.

To facilitate starting many drivers make a practice of stopping their engine by
pulling out on the priming rod, which has the effect of shutting off the air suction
and Alling the cylinders full of a very rich gasoline vapor. This should not be
done unless the car is going to stand over night or long encugh to cool off. If the
motor is stopped in this way end then started when hot, starting is apt to be dif-
ficult on account of the surplus gasoline in the carburetor.

What function does the
Hand Lever perform? Answer No. 9

Its chief purpcse is to hold the clutch in neutral position. If it were not for this
lever the driver would have to stop the engine whenever he left the driver’s seat.
He would alsc be unable to crank the engine without the car starting forward
with the first explosion. When pulled back as far as it will go, the hand lever
acts as an emergency brake on the rear wheels, by expanding the brake shoes in
the rear wheel drums. Therefore the hand lever should be back as far as it will
go when cranking the engine or when the car is at rest. It should be in &
vertical position, and not far enough backward to act as s brake on the rear wheels,
when the car is to be reversed. When the car is operating in high or low speed
the hand lever should be a!ll the way forward.

How do the Foot
Pedals vperate? Answer No. 10

The first one toward the left operates the clutch. When pressed forward the
clutch pedal engages the low speed. When half-way forward the clutch is in
neutral (i. e., disconnected from the driving mechanism of the rear wheels), and
the releasing of this pedal engages the high-speed clutch. The center pedal
operates the reverse, The right-hand pedal operates the transmissiou brake.

How is the Car
started? Answer No. 1!

Slightly accelerate the engine by opening the throttle, press the clutch pedal
half way forward, thereby holding the clutch in a neutral position while
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throwing the hand lever forward; then press the pedal forward into slow speed
and when under sufficient headway (20 to 30 feet), allow the pedal to drop
back slowly into high speed, at the same time partially closing the throttle, which
will allow the engine to pick up its load easily. With a little practice, the change
of speeds will be easily accomplished, and without any appreciable effect on the
smooth running of the machine.

How is the Car
stopped? Answer No. 12

Partially close the throttle; release the high speed by pressing the clutch pedal
forward into neutral; apply the foot brake slowly but firmly until the car comes
to a dead stop. Do not remove foot from the clutch pedal without first pulling
the hand lever back to neutral position, or the engine will stall. To stop the
motor, open the throttle a trifle to accelerate the motor and then throw off the
switch. The engine will then stop with the cylinders full of explosive gas, which
will naturally facilitate starting.

Endeavor to so familiarize yourself with the operation of the car that to disengage
the clutch and apply the brake becomes practically automatic—the natural thing
to do in case of emergency.

How is the Car
reversed? Answer No. 13

It must be brought to a dead stop. With the engine running, disengage the clutch
with the hand lever and press the reverse pedal forward with the left foot, the
right foot being free to use on the brake pedal if needed. Do not bring the hand
lever back too far or you will set the brakes on the rear wheels. Experienced drivers
ordinarily reverse the car by simply holding the clutch pedal in neutral with the
left foot, and operating the reverse pedal with the right.

How is the Spark
controlled? Answer No. 14

By the left-hand lever under the steering wheel. Good operators drive with
the spark lever advanced just as far as the engine will permit. However, ad-
vancing the spark too far will cause a dull knock in the motor, due to the fact that
the explosion occurs too early. The spark should only be retarded when the
engine slows down on a heavy road or steep grade, but care should be exercised
not to retard the spark too far as this will result in late ignition, which causes
loss of power and overheating of the motor and may also result in warped, burned
or cracked valves. Learn to operate the spark as the occasion demands. The
greatest economy in gasoline consumption is obtained by driving with the spark
advanced sufficiently to obtain the maximum speed.

How is speed o,

Car contp;'olled:'! Answer No. 15
The different speeds required to meet road conditions are obtained by opening
or closing the throttle. Practically all the running speeds needed for ordinary
travel are obtained on high gear, and it is seldom necessary to use the low gear
except to give the car momentum in starting. The speed of the car may be tem-
porarily slackened in driving through crowded traffic, turning corners, etc., by
“slipping the clutch,” i. e., pressing the clutch pedal forward into neutral. When
doing this the throttle lever should be nearly closed.
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contrary. All wire connections to spark plugs, coil box and commutator should,
of course, at all times be kept in perfect contact.

What are the indicotions of
Ignition trouble? Answer No. 61

The uneven sputter and bang of the exhaust means that one or more cylinders are
exploding irregularly or not at all, and that the trouble should be promptly located
and overcome. Misfiring, if allowed to continue, willin time injure the engine and
the entire mechanism. If you would be known as a good driver you will be satis-
fied only with a soft, steady purr from the exhaust. If anything goes wrong, stop
and fix it if possible—don’t wait until you get home.

IHow can one tell which
Cylinder is missing? Answer No. 62

‘This is done by manipulating the vibrators on the spark coils. Qpen the throttic
until the engine is running at a good speed and then hold down the two outside
vibrators, Nao. 1 and No. 4, with the fingers, so they cannot buzz. This cuts out
the two corresponding cylinders, No. 1 and No. 4, leaving only No. 2 and No, 3
running. If they explode regularly it is obvious the trouble is in either No. I or No.
4. Relieve No. 4 and hold down No. 2 and No. 3 and also No. 1; if No. 4 cylinder
explodes evenly it is evident the misfiring is in No. 1. In this manner all of the
cylindersin turn can be tested until the trouble is located, Examine both the spark
plug and the vibrator of the missing cylinder.

If the Coil and Plug are
Fight—what? 4 Answer No. 63

The trouble is probably due to an improperly seated valve, worn commutator, or
short circuit in the commutator wiring. Weakness in the valves may be easily
determined by lifting the starting crank slowly the length of the stroke of each
cylinder in turn, a strong or weak compression in eny particular valve being easily
detected. It sometimes happens that the cylinder head gasket {packing) becomes
leaky—permitting the gas under compression to escape, a condition that can be
detected by running a little lubricating oil around the edge of the gasket and uotic-
ing whether bubbles appear or not.

Does a worn Commutator
ever couse misfiring? Answer No. 64

Yes. If misfiring cccurs when running at high speed, inspect the commutator.
The surface of the circle around which roller (see Cut No. 9) travels should be
clean aud smooth, so that the roller makes a perfect contact at all paints. If the
roller fails to make a good contact on any one of the four contact points, its corres-
ponding cylinder will not fire. Clean these surfaces, if dirty. In case the fibre, con-
tact points and rolier of the commutator are badly wom the most satisfactory
remedy is to replace them with new parts. The spring should be strong enocugh to
make a firm contact between the roller points if they are wom or dirty.

Misfiring may also be caused by short circuited commutator wires.

How is the
Commutator removed? Answer No. 65

Remove cotter pin from spark red and detach latter from commutator. Loosen the
cap screw which goes through breather pipe on top of time gear cover. Thia will
release the spring which holds the commutator case in place and this part can be
readily removed. Unscrew lock nut; withdrew steel brush cap and remove the
retaining pin. The brush can then be removed from the cam shaft.







































The Ford Muffler

Why is the Muffler
necessary? Answer No. 83

The exhaust as it comes from the engine through the exhaust pipe would create a
constant and distracting noise were it not for the muffler. From the comparatively
small pipe, the exhaust is liberated into the larger chambers of the mnffier, where
the force of the exhanst is lessened by expansion and discharged out of the muffler
with practically no noise. The Ford mnfHer construction is such that there is very
little back pressure of the escaping gases, ¢onsequently there is nothing to be
gained by putting a cut-out in the exhaust pipe between the engine and the muffler.

Heorwe is the Muffler
disconnected? Answer No. 84
Disconnect the exhaust pipe from the motor by unscrewing the pack nut and

remove the balts which hold the muffler to the frame. After the muffier has been
disconnected it can be disassemnbled by removing the nut at the rear end.

Al
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Heow does the setting of the Front Wheels
differ from that of the Rear Wheels? Answer No. 90

It will be observed that the front wheels are ““dished;” that is, the spokes are
given a slight outward flare to enable them to meet side stresses with iess rigid
resistance—while the spokes of the rear wheels are straight, The front wheels
are alse placed at an angle—thet iz {o say, the distance between the tops of the
front wheels is about three inchea greater than between the bottoms, This is to
give perfect steering qualities and to save wear on the tires when turning corners.
The front wheels should not, however, “tae-in'" at the front—at least not more
than a quarter of an inch. Lines drawn along the outside of the wheels when the
latter are streight in a forward position should be parallel. All wheels should
always be kept in proper alignment, otherwise steering will be difficuit and tire
wear greatly increased. Adjustment can be made by tuming the yoke at the
left end of the spindle connecting rod, to draw the wheels into a parallel position.

What about installing

Roller RBearing Cups? Answer No. 91
Whenever it is necessary to install roller bearing cups, ecither in changing over
from ball bearings to roller bearings or in replacing worn cups, the work should
be doue by a Dealer or Garage which has the necessary equipment for this work.
In order to avoid excessive wear of the bearings it is esseutial that the cups

be fitted absolutely true aud this is practically impossible without the use of
special equipments

How are the Roller Bearings
installed? Answer No. 92

First, pack the hub full of clean good quality cup grease. Take the inner cone
with its rollers and pack it with grease, filling all of the space around and between
the rollers. Then place the inner cone in the larger cup. Next, drive the dust
ring with felt washer into the inner end of the hub so that it is Aush with the end
of the hub.

Place the wheel carrying the inner bearings with dust ring on the spindle. The
inner coneg is A one-thousandth ft, or, in other words, a slip it on the spindle.
{See Cut No. 17.) It is never necessary to force the cone onto the spindle as the
cups are forced into the hub. Pack the outer or threaded cone and rollers with
cup grease, filling all the space between the rollers, as was done with the inner cone.
The cones are made up in right-and left-hand threads to correspond to the threads
an the spindles. Care should be taken that a right-hand threaded cone is not
forced onto a left-hand threaded spindte. The right-hand thread is on the left-
hand side of the car, while the Jeft-hand thread is on the right-hand side of the
car. Place the cone on the spindle, running it up tight enough so that the wheel
seems to bind; give the wheel a few turns to be sure that all the working parts
are in perfect contact; then back off the cone 1 to 14 a turn which will be suf-
ficient to allow the wheel to revolve freely without end play. To determine if
there is end play, grasp the spokes and shake the wheel. Do not mistake loose
spindle bushings for loose bearings. Insert a cold chisel between axle and spindle
to take up any play while testing the bearings. Next, put on the spindle washer
and nut, drawing the nut to a firm bearing. Make sure that the cone has not
been forced vut of adjustment. This can be determined by giving the wheel a few
tums. Insert the cotter pin which locks the nut on the spindle, fill the hub cap
with grease and screw it in place on the hub.

How often should the
Bearings be lubricated? Answer No. 93
Every three or four months the wheels should be removed, the old grease taken

out and the hubs and bearings thoroughly cleansed with kerosene, Then repack
the hub and bearings with clean grease and readjust the bearings.
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What care do
the Springs need? Answer No, 94

The springs should be lubricated frequently with oil or graphite. To do this,
pry the leaves apart near the ends and insert the lubricant between them. When-
ever a car is given a general overhauling, the springs should be disassembled and
the leaves polished with emery cloth, afterwards packing them with graphite
when reassembling. Rust can be prevented from accumulating on the springs
by painting them when necessary with a quick drying black paint, You will
find that these suggestions if carried out will not only improve the riding qualities
of the car but prolong the life of the parts as well,

Should Spring Clips
be kept tighi? Answer No. 95

Yes, If the spring clips are allowed to work loose the entire strain is put on the
tie bolt which extends through the centre of the spring. This may cause the bolt
to be sheared off and allow the frame and body to shift a trifle to one side. It
is & good plan to frequently inspect the clips which hold the springs to the frame
and see that they are kept tight.

Whet abour the Steering
Apparatus? Answer No, 96

It is exceedingly simple and will need little care—except, of course, proper lubri-
cation. The post gears which are arranged iu the “sun and planet™ form are
located at the top of the post just below the hub of the wheel (see Cut No. 1.
By loosening the set screw and unscrewiug the cap—after having removed the
steeriug wheel—they may readily be inspected and replenished with grease. To
remove the steering wheel, unscrew the nut on top of the post and drive the wheel
off the shaft with a block of wood and hammer.

How is Steering

ear tightened? Answer No, 97
Should the steering gear become loose, that is, so that a slight movement of the
whee!l does not produce immediate results, it may be tightened in the following
manner; Discouuect the two halves of the ball sockets which surround the ball
arm at the lower end of the steering post and file off the surface until they fit
enugly around the ball. If the ball is badly worn it is best to replace it with a new
cone. Also tighten the ball caps at the other end of the steering gear connecting
rod in the same manner. If the bolts in the steering spindle arms appear to be
loose, the brass bushings should be replaced with uew ones (see Cut No. 16).
Excessive play in the front axle may be detected by grasping one of the front
wheels by the spokes and jerking the front axle back and forth., After the car
has been in service two or three years excessive play in the steering gear may
make necessary the renewal of the little pinions, as well as the brass internal gear
just underneath the steering wheel spider,

It is also advisable to inspect the front spring and front spriug perches occasionally
to determine whether or not new bushings are necessary to overcome any exces-
sive vibration.
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When a car iz idle for any appreciable length of time, it should be jacked up to
take the load off the tires. If the car is laid up for many monthas it is best to
remove the tires, and wrap up the outer casings and inner tubes separately, and
store them in a dark room not exposed to extreme temperatures, Remove oil
or grease from the tires with gasoline. Remember that heat, light and oil are
three natural enemies of rubber.

How is a puncture in the

Inner Tu{:e repeired? Answer No. 107
After locating the puncture, carefully clean the rubber around the leak with
benzine or gasoline, then roughen the surface to give a hold for the cement.
Apply one coat of cement to the tube allowing it to dry thoroughly. Cut a
piece of patching material to the required size, and when the cement is dry
remove the white surface from the face of the patch and apply it to the tube,
pressing it down firmly and smoothly. Examine the casing carefully to make
sure there are no cuts which will cause a further puncture. If any are found,
repair according to instructions in Answer No. 105. Before the tube iz put
back into the casing plenty of talc powder should be sprinkled into the latter.
In replacing the tire on the rim be very careful not to pinch the tube.

Points on Maintenance

What iz the proper

way o wash the Car? Answer No. 108
Always use cold or lukewarm water—never hot water. If a hose is used, don’t
turn on the water at fnll force, as this drives the dirt into the vamish and injures
the finish. After the surplus mud and grime have been washed off take a sponge
and clean the body and running gear with a tepid solution of water and Ivory or
linseed oil soap. Rinse off with cold water; then rub and polish the body with
a chamois skin. A body or furniture polish of good quality may be used to add
tustre to the car. Grease on the running gear may be removed with a gasoline-
soaked sponge or rag. The nickeled parts may be polished with any good metal
polish.

What care does
Top need? Answer No. 109

When putting the top down be careful in folding to see that the fabric is not
pinched between the bow spacers, as they will chafe a hole through the top very
quickly. Applying a good top dressing will greatly improve the appearance of
an old top.

What should be done when
the Car is stored? Answer No. 110

Drain the water from the radiator, and then pnt in about a quart of denatured
alcohol to prevent freezing of any water that may possibly remain. Remove
cylinder head and clean out any carbon deposits in combustion chamber. Draw
off all the gasoline. Drain the dirty oil from the crank case and cleanse the engine
with kerosene as directed in Answer No. 101. Refill the crank case with fresh
oil and revolve the engine enough to cover the different parts with vil Remove
the tires and store them away. Wash up the car, and if possible cover the body
with a sheet af muslin to protect the finish.
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and Ford 21 candle-power gas filled bulbs, when properly focused and aligned,
pass the lighting requirements of all states, and should they get out of focus or
alignment they should immediately be re-focused and re-alipned. Headlights
not equipped with the Ford refracting lens or the Ford 21 candle-power gas filled
bulbs will pass the lighting requirements of all states if these lenses and bulbs are
installed.

How is the Headlight
Lens installed? Answer No. 127

Remove the door by pressing in and turning to the left until the pins in the
deoor rim disengage from the notches in the lamp case, You can then readily
see how the lens fits into the door rim.

What about Bulb
replacement? Answer No. 128

When replacing burned out bulbs purchase genuine Ford bulbs {marked with
thie name FORD on the glass), as satisfactory results cannot be obtained with the
many inferior bulbs now on the market. It is absolutely essential that the Ford
2! candle-power gas filled bulbs be used in the lamps equipped with the Ford
Fefracting Leus as the use of any other than genuine Ford bulbs may result in
the lights failing to meet the lighting requirements of the various states. Care
should be exercised not to touch the reflectnr except with a soft clean cloth,

How are the Headlights
focused? 4 Answer No. 129

Place the empty car on a level surface facing a white wall or screen 25 feet
in front of the headiights. This wall must be shielded from direct light
sufficiently so that the light spots from the headlights can be clearly seen and
should be marked off with black lines as follows: ©One horizontal line 32 inches
above the snrface on which the car is standing, and three vertical lines 14 inches
apart, The center line of the car should be directly in front of the center vertical
line. Tum on the bright lights, then focns by means of the screw on the back of
the lamp, adjusting to obtain an elongated elliptical spot of light on the wall
with its long axis horizontal. (See plate No. 24.} Adjust the bulb to obtain
as good contrast and as well defined cut-off across the top of the spot of light as
possible. With the lights thns focnsed for the “bright'’ filament, the *'dim" will
be satisfactory.

Hoiw are Headlights
aligned? Answer No. 150

Headlamps may be aligned by bending the headlamp brackets so that the tops
of the bright spot on the wall or screen 25 feet in front of the car are at a line
32 inches above the level surface on which the car stands and so that the beam
of light from each headlamp extends straight forward; that is, with the centers
of the elliptical spots of light 28 inches apart. (See plate No. 25.) Oumers may
prefer to have their lamps focused ana aligned by an authorized Ford dealer as
all Ford dealers are specially equipped to do this wark.

What about repairing
Starter and Generator? Answer No. 151
If either the starter or generator fails to give proper serivce, the owner should at

once consult an authorized Ford denaler. Owners should noft attempt fo
repair or adjust the mechaniam of the starter and generator.
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Summary of Engine Troubles and Their Causes

ENCGINE FAILS TO START

hali ol

Gas mixture too lean,
Water in gasoline,
Vibrators adjusted too close.

Water or congealed oil in commu-
tatar.

Magneta contact point (in trans.
cover) obstructed with foreign
matter.

Gasaline supply shut off.
Carburetor frozen {in zero weather).

Water frozen in gasoline tank
sediment bulb,

Coil switch off,

ENGINE LACKS POWER—RUNS

(=

L Al

&

I

ITRREGULARLY

At Low Speeds.

Poor compression—account leaky
valves,

Gas mixture too rich or too lean.
Spark plugs dirty.

Coil vibrater improperly adjusted
Air leak in intake manifold.

Weak exhaust valve spring.

Too great clearance between valve
stem and push rod.

Too _closc gap between spark plug
pomts.

At High Speeds.
Commutator contact imperfect.
Weak valve spring.

Too much gap in spark plug.
Imperfect gas mixture.
Vibrator points dirty or burned.

ENGINE STOPS SUDDENLY

wok woee

b

Gasoline tank empty.

Water in gasoline.

Flooded carburetor.

Dirt in carburetor or feed pipe.
either

Magneto wire loose at

terminal,
Magneto contact point obstructed.

Overheated—account lack of oil
or water.

Gas mixture too lean.

ENGINE OVERIIEATS

1.
2,
3.
4

o

Lack of water.
Lack of oil.
Fan belt torn, loose or slipping

Carbon deposit
chamber.

in combnstion

Gpark retarded too far.
Gas mixture too rich.

Water circulation retarded by
sediment in radiator.

Dirty spark plugs.

ENGINE KNOCKS

L

Carbon deposit on piston heads,
Loose connecting rod bearing,
Loose crank shalt bearing,
Spark advanced too far.

Engine overheated,
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