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Ignition Connections of Chalmers-Detroit Forty
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Setting Commutator.

To set the commutator, put the motor on dead center, throw on
the switch and raise spark lever until the coil vibrates. This should
occur when the lever reaches “C” upon the sector. If the coil
does not buzz, disconnect the commutator lever, running near the
steering gear case, and adjust the length of this rod until the coil
vibrates at the proper point; let the control lever remain at “C.”
With the commutator so adjusted that the charge is fired at this
point, there is no danger from a “kick back” when starting the
motor.

Spark Coil.

Directions for adjusting the spark coil are found inside of cover
of coil box.

Charging Storage Batteries.

Charge only from direct current, always connecting the positive
of the line to the positive of the battery and the negative of the
line to the negative of the battery. To determine positive or nega-
tive, dip both ends of the line in water to which a little salt has
been added. The negative side will give off the greatest quantity
of bubbles. The charging rate is usually given on the box con-
taining the storage battery. If not, use a current not exceeding 5
amperes until each cell shows a voltage of 274. Then charge at
214 amperes until each separate cell shows 274 volts. It is inadvisable
for one not familiar with electricity to set up and operate a storage
battery charging installation without advice from an expert on the
subject.

The battery solution should reach above the plates (seen through
filler caps). For temporary filling up after some evaporation has
taken place, use distilled water. Directions for the care of the bat-
tery are found upon the battery box.

Magneto.

Upon the Chalmers-Detroit Forty car, the magneto ignition point
is fixed. The point of ignition being about 1574 degrees, or 2 inches
measured upon the flywheel before dead center. To accomplish
this adjustment, set the pointer upon the crank case, 2 in. before the
line indicating dead center. Remove the bonnet over the mag-
neto primary timer and set the magneto by means of the gears in
the case on the forward end of motor so that the primary contact
is just broken. After this has been accomplished, the magneto
should operate satisfactorily. The cylinders fire in the order, one,
three, four, two, number one being the front cylinder.
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Chalmers-Detroit Forty Cone Clutch Assembly

A shows aluminum clutch cone.

P a plug through which may be inserted the spout of an oil can for
oiling thrust bearing at O.

K shows one of the 10 adjustable flat cushion springs which insure easy
engagement. These springs are inserted at the point of greatest clutch
diameter and may be removed, adjusted or replaced when «clutch is thrown
out.

E is a grease cup for lubrication of the bearing of the clutch hub upon
the spindle B.

¥ is the hardened stcel portion carrying flange against which bear the
throwout rollers.

C is one of the three adjustable clutch springs.

G is an adjustable clamp coupling which transmits the drive of the
clutch to the transmission shaft H. This coupling is supplied with liners
for adjustment should it develop a rattle after a season’s wear.

Clutch may be removed from car without disturbing either motor or
transmission by unclamping coupling G, loosening clutch springs C and
removing flanged portion F.
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To Remove Clutch.

To remove the clutch, take out the pedal shaft by removing the
bearing caps. Remove the clamped slip-coupling connecting with
the transmission, disconnect and remove the small flange carrying
the throw-out roller flange and the squared end, release clutch
springs by the removal of the adjusting nuts, and clutch may be
taken out without disturbing either motor or transmission.

When clutch is engaged, the clutch pedal should always be free;
that is, the set screw for emergency throw-out adjustment should
always have about 4 inch clearance between it and the boss on
the clutch pedal. TR,

Improper (tight) adjustment at this point will throw continu-
ous wear upon the throw-out rollers and the clutch hub and will
also keep clutch from engaging. The clutch leather should have
an occasional treatment of a small quantity of Castor oil. Any ap-
preciable clutch slippage should be remedied by tightening up the
main clutch springs or temporarily by the sprinkling of a little
powdered resin upon the leather.

Clutch Action.

FEasy engagement is assured by means of adjustable springs
beneath clutch leather at the back of the cone.

Should the clutch show a tendency to jerk when starting, slack
away a turn or two upon the adjusting nuts of the small clutch
leather springs around the clutch and thus allow these cushion
springs more arch. THowever, do not release so much as will cause
the leather to drag upon the flywheel when clutch is disengaged.

Back Lash in Steering Wheel.

To overcome back lash in the steering gear, loosen clamp screw
at top of case and with special spanner tool (in kit) adjust thrust
collar down until no lost motion remains.

Any wear of the bushings after long service may be eliminated
by the renewal of these small and inexpensive parts.

Cross Rod.
Cross rod adjustment should be such that the front wheels “toe
in” about ¥ inch at a point 17 inches above the ground.
Spring Clips.

Tighten up the spring clip nuts hard and often to avoid spring
breakage.
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Sectional Drawing of Transmission

In order that the operator may thoroughly understand the construction
of our transmission, we give herewith a sectional drawing. The Timken
Roller Bearings arc shown at G. To adjust these bearings, remove locking
screw S, loosening up spanner rings A, and screw cap B inward or outward
as it may be desired to tighten or loosen the bearing adjustment. A very little
end play (barely noticeable) should be permitted. After adjusting, sect the
spanner lock nuts A down hard and replace locking screw S. Be sure to
replace through the head of the locking screw S the long cotter pin which
prevents this screw backing out under any condition.

Stuffing boxes will be seen indicated at C-C. These boxes may be re-
packed at any time with felt washers or hemp rope,

All steel parts of this gear set are of nickel steel properly heat-treated.

Oil holes will be scen at O-O permitting oil to feed freely into the bear-
ing of the internal shaft shown at D-D. A ball thrust bearing is inserted
at E for receiving the end thrust of the taper Timken bearing at the ends
of this divided shaft. The advisability of adding a portion of thin oil
to the lubricant within this transmission case may be casily understood, as
this thin oil will work through the oil holes at O-O much easier than will
a heavy grease.

After making adjustment or inspection be very sure that all cotter pins
and locking devices have been replaced and that all lock nuts have been
set down tight.

Ratio of gearing in the transmission itself is 1 to 1 on high, 1.5 to 1 on
the intermediate, 3.36 to 1 upon the low and 4.32 to 1 upon the reverse.
This ratio, of course, has nothing to do with the reduction through the
bevel gears of the rear axle.
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Front Wheel Bearings.

Before making a new adjustment of the front wheel bearings,
jack up the axle, screw nut up tight, then try wheel and see if it
revolves freely without end play of the hub to and from you. If
so, no new adjustment should be made, for the adjustment is per-
fect, and if an adjusting washer is inserted, the bearings will be
damaged.

If, on the other hand, there is end play of the hub as you pull
it to and from you, take off the nut, insert in the nut only one of
the thin steel adjusting washers, which we will send you when
called for, and again screw the nut up tight, using considerable
force. Now try wheel again and sec if it revolves quite freely. If it
does not so revolve, it is conclusive evidence the adjusting washer
just inserted in the nut was not required and unless same is re-
moved, the bearing will be damaged. If, however, the wheel re-
volves quite freely without end play of the hub, to and from you, the
adjustment is perfect.

Your particular attention is called to the fact that if an adjust-
ing washer is inserted in the nut when not required, the bearings
will be damaged or destroyed.

No leather or felt washers are to be used under any circum-
stances.
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Fore and Aft Connection

This connection is extremely heavy and is well constructed. The caps
C-C at the ends are screwed on and then pinned permanently in place, all ad-
justment being made by means of the set screws S-S and lock nuts LL
shown. Even though this adjustment should become loose, it will be im-
possible for the cap to come off and allow the ball end to escape from the
housing. Double springs MM are used in the front end of this connection.
These springs are placed in the front end in order that road vibrations may
be taken up as near the wheel as possible.
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Chalmers-Detroit Forty Rear Axle Gear Case

Cover shown removed. Adjustment of large bevel gear to right or
left made by means of spanner nuts shown just inside the Timken roller
bearings upon either side. Loosening up on one side and tightening on the
other will carry the entire differential housing with gear to right or left as
may be desired. For pinion adjustment, loosen clamp bolt at the right of
pinion housing, remove locking device and screw inward or outward as may
be desired upon the large nut carrying the pinion bearing. Replace locking
device and tighten down hard upon the clamp bolt when finished. Be sure
that all locking devices and cotter pins are kept in place. Adjustment of bearing
on inner end of pinion shaft may be clearly seen in sectional cut on next page.
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Sectional drawing showing semi-floating rear axle construction of
Chalmers-Detroit Forty. Differential gear housing with large bevel attached
is shown supported in its own bearings entirely independent of the driving
shafts, these latter being squared and slipped into the differential gears.
Pinion and pinion adjustment is clearly shown. Adjustment of rear wheel
bearing is also shown. Wheel hub is attached to shaft pin taper and with
long key.
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Rear Wheel Bearings.

To adjust bearings adjacent to rear wheels, remove wheel and set
up on spanner nut until lost motion can be scarcely noticed. Care
should be taken that bearing is not adjusted too tightly, also that
locking device is replaced after making the adjustment. Bearings
within the rear axle gear case may be adjusted after the removal
of gear case cover. Screw down the spanner nuts until the lost
motion disappears.

Tires.

The tires should be kept pumped up hard at all times. A soft
tire may ride easier but will cause much tire trouble.

Sectional Drawing of Gasoline Strainer, Drain and Sediment Cup

Beneath the gasoline tank will be found the sediment strainer and cup
shown in section above. Strainer A is held in place by spring B and both
strainer and spring may be removed by the taking out of pipe plug C. Drain
cock D may be used for withdrawing any water deposit through the sedi-
ment cup or for draining off gasoline slowly. Should it be desired to drain
the gasoline tank quickly, for instance before loading the car either upon a boat
or for railway shipment, the plug C may be unscrewed, permitting an inch
stream of gasoline to flow. Shut-off valve E is in the carburetor pipe line
IF. Valve E is of the taper seat spring variety and snaps into either closed
or open position. Handle of drain cock D hangs downward when cock is
in closed position, thus preventing by gravity any possibility of this cock
becoming open by the jars of the road.
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LOCATION AND REMEDY OF TROUBLE

Knocks or Pounds.

A pound in a motor may be caused by the improper adjustment
of some part, whether too loose or too tight. Some of the most
common causes are: Connecting rod bearing or bearings too loose
or too tight, the carrying of the spark too far advanced, lack of
proper lubrication with the motor, a stiff motor (a new motor not
yet thoroughly worked in), a faulty carburetor adjustment, a loose
piston in the cylinder. A very infrequent cause of pound will some-
times be found in a loose fly-wheel upon the crank shaft. This is
one of the hardest for the operator to locate, as it may be so tight
as to not be noticeable with the hands, but yet sufficiently loose to
be perceptible under the force of the explosions. Another source
of knock which should always be investigated is the carbon deposit
upon the head of the piston within the combustion space. This
carbon becoming heated may produce premature ignition. With
the interior of the combustion space thoroughly cleaned by the
use of kerosene oil and by scraping, any pound remaining may be
charged up against improper adjustment at some point.

Lack of Good Compression.

Lack of good compression is generally due to leaky valves. These
should be reground, using oil and fine emery powder or ground
glass. Special care should be taken that emery does not get into
the cylinder or remain under the valve, when through grinding, as
this abrasive material would certainly ruin these parts. Insertion of
a bunch of waste in the exhaust passage will keep emery out of the
cylinders.  Wash out valves and cylinders with gasoline when
through grinding. Very infrequently loss of compression may be
traced to faulty piston rings or to cutting of the cylinder walls
due to running the motor without oil.

Oil Leaks Around Motor.

Oil leaks around the motor are generally due to a worn out
paper gasket or leather washer. Such gaskets should be carefully
renewed and shellaced to one of the two parts which they are be-
tween.

Noisy Two to One Cam Shaft Gears.

Gears are lubricated by oil from the crank case. In case of
extreme noise in the gear, fill the cam shaft gear case with heavy
grease, first plugging the oil drain hole from cam gear case to crank
case. )

31

Automotive Research Library



1909 Chalmers-Detroit - Chalmers-Detroit Forty Instructon Book for 1909

Squeaks.

Squeaks in the motor or running gear are generally due to lack
of lubrication and should be located and remedied at once.

Overheating Motor.

The cooling system of the Forty has been proven extraordinarily
efficient during two seasons’ use. Lor racing we even recommend
the removal of the fan. Therefore overheating trouble may be
charged at once to some irregular condition.

1. Inspect all water passages, making sure that the gaskets at
flange joints have not swollen in such a way as to cut down the ef-
fective opening.

2. Lack of oil. -Use only very highest grade gas engine oil in
motor. It is always cheaper in the end.

3. A motor is sometimes caused to overheat on account of a
slipping clutch.

4. A motor will sometimes continue to fire after spark has been
shut off when the water is not at all overheated or boiling. This
fire is occasioned either by carbon deposit in the cylinders which
becomes incandescent or by some sharp metallic edge or point
within the combustion space which becomes incandescent.

5. The addition through the relief cocks of a few spoonfuls of
kerosene to each combustion space occasionally when leaving the
car for the night, will have a tendency to dissolve the carbon deposit
and will have a very beneficial effect upon the behavior of the motor-
The muffler will emit dense volumes of smoke when started next
morning but this will very soon disappear.

6. Overheating of a motor may be caused by running with an
open throttle and a retarded spark. The spark lever should be kept
well up on the quadrant—experience will soon dictate at what point
it can be carried without causing the motor to knock. It is also
much more economical in fuel consumption to carry this spark
lever as high as possible.

7. The angle of fan blades or a slipping fan belt may sometimes
cause the water to overheat in the radiator. These items should be
checked up when looking for trouble of this kind.

8. Black smoke at the exhaust will indicate too rich a mixture
at the carburetor (too much gasoline). Popping back through the
carburetor shows too little gasoline, due ecither to needle valve
adjustment or to clogged gasoline passages. Popping may also
be caused by excessive temperature of the water within the
carburetor water jacket, especially in hot weather. See under
“Carburetor.”
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Missing.

Missing of the motor may be traced to weak batteries, faulty
wiring, dirty spark plugs, imperfect contacts in commutator, coil
adjustment or carburetor adjustment.

To detect trouble in the electrical circuit, it will be found of
great help to remove the spark plugs from the cylinders and lay
them with wires attached on top of the motor so that the character
or absence of the spark may be observed at the points.

Failure to Start.

TFailure of motor to start easily may be due to lack of gasoline,
lack of igniting current, dirty spark plugs, incorrect carburetor or
coil adjustment, or to the fact that the operator has neglected some-
thing in the routine of starting. See that the gasoline tank cock is
open and that gasoline supply pipe is free from obstruction. Iack
of igniting current is due to run-down storage battery or dry cells,
neglect to switch on current, a broken wire, or incorrect coil adjust-
ment. Dirty spark plugs are due to the use of an excessive amount
of oil (or very long use whereby the insulation may become coated
with carbon) and they should be either exchanged or cleaned at
once, as it is neither pleasant to have an engine “running on three
legs” nor good for the engine or any other part of the car.

Noisy Rear Axle.

Noise from the rear axle is due to loose roller bearings, a loose
gear or lack of lubrication. Bearings should be adjusted in a man-
ner described in the Section on Adjustments, and gears should be in-
spected to be sure that they are in proper alignment.

Noisy Transmission.

Noisy transmission gear is due to lack of lubrication, or im-
proper alignment of gears due to looseness of the transmission bear-
ings. TFor remedy see Section on Adjustments. Inside the trans-
mission case is a positive interlock mechanism which prevents
absolutely the sliding of one set of gears while another is in mesh.

Radiator.

A leaky radiator is generally due to looseness in the connections
between radiator and supporting bracket (causing a constant jar-
ring). The hose clamps connecting the radiator to the engine and
the pump should be carefully inspected to see that there is no leak-
age of water at these points.

33

Automotive Research Library



1909 Chalmers-Detroit - Chalmers-Detroit Forty Instructon Book for 1909

Leaky Transmission.

Leaky transmission is due to failure of the operator to keep
transmission cover bolts tight, or to loose stuffing boxes.

‘Clutch Slippage.

Clutch slipping is due to weak spring tension, too much lubri-
cation of the leather, or to the fact that the clutch “bottoms” before
the leather friction surface comes sufficiently in contact with fly-
wheel. A gripping clutch is due to lack of lubrication or too tight
clutch spring adjustment. Back off adjusting nuts or apply castor
or neatsfoot oil as may be necessary. Flat cushion springs may
be adjusted to insure easy engagement without dragging when
clutch is released.

Propeller Shaft.

Noise or squeaking of this part will be due entirely to lack of
lubrication (see directions for lubrication of universal joints).

Torque Tube.

Noise or squeaking of the torque tube anchorage will always be
due to lack of lubrication of the surfaces between ball end and cups.
Screw up grease cups. Any rattle may be cured by tightening up
on bolt carrying buffer spring housing or by the insertion of a
washer.

Draining Car.

If the car is to be laid up during cold weather in a freezing
atmosphere, it is necessary to drain off the cooling water. To ac-
complish this, open up cock underneath radiator, remove pipe plugs
from bottom of pump casing and cylinder water jackets (left side) ;
open cock in carburetor hot water line, if closed. Radiator filler
cap may be removed if desired. Rock the body a few times.
The motor may be started up and run a few minutes to
evaporate any residue. Take care not to run motor long enough to
overheat it, as there is no cooling water in the jackets.

Anti-Freeze Mixture.

A good anti-freeze mixture for ordinary temperatures consists
of a mixture by volume of 1/3 wood alcohol and 2/3 water. This
mixture should not freeze until the temperature is about 10 to 15
degrees FFahr. The use of a larger percentage of alchol makes this
mixture applicable to still lower temperature.
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Running Gear.

All squeaks in the running gear are due to lack of lubrication,
or to looseness.  Sce that all bolts and nuts are tight, spring clips
carefully tightened and all nuts are provided with either lock wash-
ers or cotter pins. If the springs squeak, loosen up the clips, apply
graphite and oil hetween the leaves and tighten the clips again hard.

Commutator.

If the commutator fails to operate satisfactorily, see that the cam
makes perfect contact with the metal contacts in the periphery of
the commutator and that there are no loose wires. At the end of
the season it may be advisable to take commutator off and true up
the strip upon which the roller bears.

Spark Plugs.

The Chalmers-Detroit valve caps are tapped to receive 7§-inch
spark plugs, tapped 18 U. S. Standard threads per inch. This is the
standard thread adopted by the Association of Licensed Automobile
Manufacturers.

RULES OF THE ROAD

Do not be a “road hog.” Give another motorist or any other
user of the public highway his lawful half of it and give the man
with the heavy load or nervous horse all the road you can without
going into the ditch yourself.

Keep both within the spirit and the letter of the law when driv-
ing your car. It is much better to say “Good morning” to a farmer
than it is to “cuss him” for not getting out of your way just as
quickly as you could wish. Maybe he was deaf and didn’t hear you.

Don’t run by a cow at a forty-mile clip, as she is dead sure to
turn the wrong way.

Don’t drive through a crowded street at high spced nor around
a corner, as someone is liable to step out directly in your path.

Always be careful and considerate in your dealings with all the
users of the public highways. It is the very best missionary work
vou can do to increase the popularity of the motor car.

DON'T
Don’t start on a trip without attention to oil, gasoline and water,
Don’t take someone’s else word for it that you have supplies
and tools.
Don't allow the motor to race. It is bad for the motor.
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Don’t ride on soft tires. Soft tires make punctures, and blow-
outs are more liable to occur. Tires cost money, to say nothing of
the aggravation of having to repair them upon the road.

Don’t try to run up a steep hill on the high speed. The second
speed will take you up faster and with less strain on the car.

Don’t “jump” the car by quick opening of the throttle.

Don’t drive with the spark so much advanced that the engine
pounds. It is hard on the bearings and is evidence of a poor driver.

Don’t light a match to see how much gasoline there is in the
tank. It seems foolish to mention this, but people do it every year.

Don’t go on an extended trip without testing your battery.

Don’t neglect to lubricate the car.

Don’t think that if a six-volt igniting current is good an eight-
volt is better. It isn’t.

Don’t fail to keep your brakes adjusted. It is more necessary to
be able to stop the car than to start it.

Don’t neglect to keep your lamps filled. You may need the light
badly some time.

Don’t leave the car alone with the motor running idle.

Don’t stop the car on the wrong side of the street. In all of the
larger cities ordinances provide for this, and anyway, it is much
more convenient when you start to start with the traffic than
against it.

Don’t drive faster than the law allows.

Don’t leave the car with the control lever anywhere but in the
neutral position.

Don’t do anything either in adjusting or operating the car that
is not entirely sane and logical. It is much better to be slow and
sure than to be swift and careless.

Don’t forget, above all else, that an automobile is the finest piece
of machinery in the world and that you will be repaid in excellence
of service many times over for the care and attention given it.

GENERAL DIRECTIONS

NOTICE:—To insure prompt attention to correspondence,
whether relating to the shipment of repairs or not, always give vour
car number, which will be found upon the brass plate on dash.

We wish our customers to make their troubles ours, for in this
way only will we be able to realize our ambition—to place the
CHALMERS-DETROIT CARS at the head of their class.

Kindly order repairs through your agent.

Correspondence should be addressed to the Company, not to
individuals.
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