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Cadillac Sales Organization

In presenting to our sales organization this confidential
advance statement of features incorporated in the new
Cadillac, it is unnecessary to attempt a detailed mechan-
ical description of the car. Each new Cadillac type is a
development. So sound were the principles on which
Cadillac cars were originally designed, so correct was
our initial V-eight construction, that no reason for de-
parting from them has ever arisen.

This year Cadillac presents anumberof advancements
in design that simplify service requirements. It intro-
duces an effective method of preventing crankcase dilu-
tion. It reveals more striking beauty of coachwork and
color than ever before.

The most effective selling points about any new Cadil-
lac are its resemblances to, not its differences from,
earlier Cadillac modéls. _ '

For people do not buy a Cadillac because it has this
or that mechanical feature. They buy it, rather, for the
sum of its qualities—because they know the Cadillac to
be a beautiful, capable, dependable, and enduring car.
The long and consistent record of this company, its con-
servative and sound leadership in technical advance-
ment, the practical value of improvements it has spon-
sored, and the phenomenal long life and ability of the




cars it has built, mean more to the public than minute
details of mechanical refinement will ever mean.

You, on the other hand, who are to sell and service
Cadillac cars can do your work to advantage only if you
know the new type intimately. Questions regarding its
construction will inevitably be put toyou. Publicinterest
in the car is eager and naturally will turn to you for en-
lightenment. You must be in position to supply it.

The basis of accurate knowledge you already have in
vour familiarity with previous Cadillac models. For the
new car is essentially the same, refined and improved
through two added years of intensive study and develop-
ment. We need merely to put you in possession of a few
facts to enable you to continue to present the Cadillac to
vour customers intelligently and effectively.

Such is the purpose of this booklet.

DETROIT
Capirnnac Moror Car CoMPANY
19256

-
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SALESMEN

MECHANICAL CHANGES

A crankcask ventilation system prevents contamination of the
crankcase oil with water and unburned gasoline vapors which seep
past piston rings. In addition an oil filter has been installed.

The platform spring suspension has been replaced by a semi-
elliptic spring system with universal suspensmn atthe rear shackles.

The generator and starter are separate units.

The timer-distributer is at the rear of the engine, is driven by an
automatically lubricated spiral gear on the camshaft, and is easily
removed for service.

Main bearing caps are one-piece aluminum alloy, and are re-
tained by two screws each, which are threaded into steel trunnions
solidly anchored into the crankcase webs.

The six camshaft bearings are lubricated by oil under direct
pressure from the oil pump.

Camslides, or valve lifters, operate directly upon the cams with-

-out the interposition of rocker arms.

Valve stem clearance can be adjusted with one wrench and screw
driver.

Valve stems are automatically lubricated.

Tor better distribution of fuel gas and easier servicing, intake
manifolds as well as exhaust manifolds are separate castings bolted
to the cylinder blocks.

The air pressure pump for gasoline feed is mounted on the front
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left side of the crankcase and operated by a cam on the camshaft
with spring return action.

Nickeled radiator standard on all cars.

There is one water pump.

Upper hose connections need never be loosened. Instead, outlet
elbows are easily unbolted from the cylinder heads.

Automatic shutters, thermostatically controlled, are added in
front of the radiator. ;

"The oil pump is in the position formerly occupied by the right
hand water pump and, with the present water pump, driven by
cross shaft from the crankshaft.

The new oil pressure regulator affords adjustment for pressure
at idling speed.

Engine support bolts can be removed by using one wrench on the
outside of the frame. '

Gear teeth replace lugs on the inside circumference of driven
discs of the clutch,

Grease gun connections are added at each end of the propeller
shaft, from which lubricant is conducted to the universal joints
through internal ducts in the shaft.

A new type of joint connects the front end of the torque arm to
the frame.

Axle shafts drive the rear wheels through fourteen teeth on the
inside of the hub instead of six lugs on the end of the hub.

A new type of hand brake requires no adjustment during the
life of the brake lining.

All wiring, both fore and aft from the dash, is carried in protec-
tive metal conduits and terminates in a terminal block on the dash.

Headlamps have two-filament bulbs instead of tilting refiectors.

For use about the car, the inspection lamp can be attached to
the 12-foot cord of the cigar lighter. It hasa 21 c. p. bulb.

Battery box and tool box are carried in easily accessible posi-
tions in the front fenders.

There is an electric gasoline gauge on the instrument panel.

The accelerator pedal is changed in form. °
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Moulded fenders are standard on all models.

The horn is mounted in front of the radiator on the left hand
headlamp bracket.

Watson Stabilators are standard equipment, front and rear.

Custom cars are equipped with spring covers.

Custom cars are equipped with front and rear bumpers.

A moto-meter has also been installed on the Custom cars.

THE MECHANISM
Tie new Cadillac is powered with a 90° V-type, eight-cylinder en-
gine because with no other construction can the manifold advan-
tages of this type be approximated. Compactness, sturdiness,

smooth flow of power, and simplicity in service attentions are in-

herent in the V-eight design. In the new Cadillac these advan-
tages are carried to ultimate degrees of perfection.

Cadillac developed and introduced the V-type, high-speed,
eight-cylinder engine eleven years ago. Every Cadillac car built
since that time has been so powered. Two years ago, the V-63in-
troduced the revolutionary development of a fully-compensated
crankshaft, thereby achieving a flow of power so abundant, so
pliant, and so docile as to amaze even the most seasoned motorists.

That engine is still the greatest Cadillac power plant. Its per-
formance is not excelled by any other type. Therefore, Cadillac
adheres to its essential features. Bore and stroke remain the same
—314 by 514—the piston displacement is still 314 cubic inches,
and the S. A, E. horsepower rating 31.25. The compensated crank-
shaft introduced in the V-63 is retained. ‘

Such changes as the new mechanism reveals are developments
and refinements calculated to improve the product, and resulting
in greater accessibility and in a wider range of power at usual
driving speeds. The single notable innovation is the system for
crankease ventilation,

CRANKCASE VENTILATION
EvEr since the earliest development of the internal combustion
engine, a difficult problem has been presented by the leakage of
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SIDE VIEW OF THE ENGINE

Fundamental stmplicity prevails throughout the Cadillac engine.
Note the single water pump and the inlet pipe of the crankcase
ventilaling system.

unburned gasoline and water vapors from the combustion cham-
bers into the crankcase oil. The consequent contamination of the
lubricant is rendered especially serious by the water vapor which
makes up 75 per cent of the exhaust gas. This vapor, if allowed to
condense upon the walls of the. crankcase, combines with the oil
to make an emulsion of sharply lessened lubricating value. This
contamination is most noticeable in cold weather, but it goes on
to some extent at all times. The finest possible manufacturing
practice cannot wholly obviate it. The only solution heretofore has
been to change the lubricating oil frequently.

A chief difficulty has been that many fuels contain free sulphur,
which combines with water in the crankcase to form sulphuric
acid. This acid quickly etches the finely machined working surfaces
of the engine and so impairs the efficiency of the power plant.

In bringing about this effect, advantage is taken of the fact
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that the rotation of the crankshaft, with its compensating weights,
constantly draws air into the crankcase. But instead of permitting
air to be drawn in through one breatherandidly blown out through
the other, the right hand breather is closed. No outlet is provided
in the crankcase itself, but in the wall of each cylinder isa port con-
necting the space below the piston with the valve compartment.
This port remains open all the time except when the piston reaches
the very bottom of its stroke.

The effect of this arrangement is as follows: In the absence of
any direct air outlet from the crankcase, the rotation of the crank-
shaft builds up in the crankcase a pressure slightly above atmos-
pheric pressure. This pressure opposes the entrance into the crank-
case of the air forced down by the descending piston. The leakage

vapors that pass the piston rings to some extent in all combustion’

engines are then forced through slots milled on the circumference
of the lowest piston ring and through corresponding holes in the
piston into the center of the cylinder below the piston. Caught
there between the descending piston and the outward pressure
from the crankcase, they are expelled through the port into the
valve compartment before they can cool enough to condense.

Such is, in brief, the principle of the new system. Several addi-
tional but minor changes have also been made necessary. The
left hand breather has been altered in form and extended in a
passage along the under side of the rear half of the cylinder block,
forming a chamber in which the air admitted to the crankcase is
preheated. The valve compartments are made oil tight and each
provided with an opening at the rear end to which is connected a
flexible pipe which discharges the expelled vapors underneath the
car. o ,

So effectively does this system keep contaminating gases out
of the crankcase that the oil is maintained at a high lubricating
quality and need not be changed within 2000 miles, except in cold

weather.

For years Cadillac has sought a remedy for these difficulties,
and two measures against them are now taken. An oil filter is
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connected by tubes to the oil pressure regulator on the crankcase,
and whose function it is to remove from the oil all foreign materi-
als that may find their way into it. But these materials are so
effectually kept out of the crankcase by the second arrangement
that their amount is well-nigh negligible. For Cadillac here intro-
duces the really effective method of prevention—vapors are ex-
pelled before they have an opportunity to reach the oil.

CRANKSHAFT

Tk erankshaft used in the new Cadillac is the same in design
as that of the V-63. So significant are the principles by which
this shaft finally conquers vibration that the salesman cannot too
often review them.

They involve, first, the arrangement of the cranks, or throws,
and sccondly, the use of compensators, or counterweights, attach-
ed to the shaft and revolving with it. These two factors are so ar-
ranged in the Cadillac engine as completely to eliminate vibration.

The light, regular, overlapping power impulses of the 90° V-
type engine—the accurate machining and sensitive balancing of
reciprocating parts—the use of a short, stiff crankshaft carried in
ample bearings—these had already reduced vibration in the Cadil-
lac engine well-nigh to the vanishing point. There remained only
the type resulting from the inertia developed by the pistons in
traveling at extreme speeds with rapidly alternating motion. This
the compensated crankshaft effectually neutralizes.

The first step is the arrangement of crankshaft throws in two
planes at right angles to each other. That is, if the forward throw
is considered to correspond with the figure XII on a clock-dial,
the second, third, and fourth throws stand at III, IX, and VI re-
spectively. This arrangement has the effect of dividing the inertia
forces into pairs of forces which are equal and opposite, but are not
in the same plane,

The effect of these forces is then completely neutralized by com-
pensators of steel securely bolted to the crankshaft cheeks. The
weights of these compensators and the angles at which they
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THE CRANKSHAFT

This compensated crankshaft so conquers vibration that the Cadillac
engine runs smoothly as a balanced flywheel.

are placed are so calculated that their centrifugal effect causes
the entire assembly to operate with the smoothness of a balanced
flywheel.

CAMSHAFT AND VALVES

Tue single camshaft is supported on six bearings instead of five as
formerly, and is driven from the crankshaft by a silent chain 134

. inches wide. The chain is automatically adjusted by a mechanism

contained in the idler sprocket. There are sixteen cams, each of
which operates a valve lifter directly.

Valve adjustment screws are locked in the valve hfters by means
of a split collar and clamping screw. Adjusting the valve stem
clearance has been reduced to its simplest terms, and is effected by
loosening the clamping screw with a screw driver, setting the ad-
justment with a wrench, and retightening the screw.

The camshaft bearings are lubricated under pressure directly
from the engine pump through the hollow camshaft, instead of by
overflow from the pressure regulator valve as formerly.

Valve stems are lubricated from the cylinders through two
14-inch holes drilled in each cylinder wall opposite the two nearest
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valves, and at such distance from the bottom of the cylinder that
when the piston is at the bottom of its stroke these holes register
with a groove in the piston between the second and third piston
rings. When the piston descends on the power stroke, oil collects in
this groove in the piston and as soon as the groove registers with
the two small holes in the cylinder wall, the pressure of the gases
ahove the piston forces a fine spray of oil out through each hole
upon the adjacent valve stem. Excess oil collects in the bottom of
the valve chamber, whence it is returned through ducts into the
crankcase.

MANIFOLDS

THE greatest possible uniformity in distribution of fuel gas and
simpler servicing attention are assured by the construction of the
intake manifold. A very short, exhaust-heated induction pipe con-
ducts fuel from the carburetor to the intake passage. Instead of
being cast in the cylinder block itself, as in previous models, this
passage is now in a separate casting bolted on the face of the
cylinder block. The induction pipe has a single cover on top and is
attached to the intake manifolds and the exhaust pipes by four
cap screws in each flange.

ELECTRIC SYSTEM

STARTING and ignition are by a two-unit Delco system, with the
generator mounted at the front of the engine and driven by the fan
belt, and the starter mounted vertically upon the flywheel housing.
The starting motor meshes with the flywheel through a spring-
loaded pinion gear, which is brought into play upon the initial

pressure upon the starter pedal. Farther depressing the pedal

operates the starter switch and sets the starter into action.

The timer-distributer is located immediately forward of the
starter and driven by a spiral gear from the camshaft. This drive is
automatically lubricated by oil from the oil passage in the hollow
crankcase and does not require packing in grease. ’
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To insure dependable ignition at high speeds, the timer-distri-
buter has a four-lobe cam and two sets of timer contact points
which operate alternately, each one supplying ignition for one-half
of the cylinders. Both manual and automatic controls are pro-
vided for advancing and retarding ignition.

The entire timer-distributer can be removed for service by tak-
ing out one screw. Since it can be put back in only one position, re-
moval and replacement of this unit does not necessitate re-timing.

All wires, both forward and backward fromthe dash, are carried
in protective metal conduits supported inside the frame. To facili-
tate service attention, each circuit contains wires of distinctive
colors, and all are brought together into a single terminal block in

a metal case on the dash. All connections between chassis and =

cowl wiring are made at this one point.

The battery is carried in a locked metal case inset into the left.
hand front fender. In this position the battery is fully accessible at
all times without disturbing passengers in the car, yet is fully pro-
tected from the weather.

A similar metal case in the right hand fender carries road tools
in a convenient place with special provision for holding certain
individual tools separately.

ENGINE LUBRICATION

E~GINE lubrication is by pressure from a gear pump which occu-
pies the position formerly taken by the right hand water pump and
is driven by the water pump shaft. It sends oil under pressuretoall
main, connecting rod, and camshaft bearings.

In the course of its circulation, the engine oil passes through the
simple but efficient oil filter, where all foreign materials which
may have found their way into it are effectually removed.

The automatic pressure regulator has an adjustable bleeder
regulator for controlling the oil pressure at low engine speeds.

The oil level indicator has been removed from the valley be-
tween the cylinder blocks to the right hand side of the crankcase,
where it is readily visible.
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WATER PUMP

A SBINGLE water pump larger than the combined capacity of the
two earlier ones circulates the cooling medium.

The pump is located at the lower left hand side of the crankcase
in front, and driven by a cross shaft from the crankshaft gear. The
pump requires but one radiator connection, and discharges water
at the middle of the base of the left hand cylinder block. From that
point, one channel leads upward into the block, and a second leads
directly across the crankcase, through a brass-lined channel cast
in the center web to the right hand block.

Each block connects individually to the radiator for return

water. An outlet elbow attachment to the eylinder head, with gas-

ket, makes it unnecessary to loosen the hose connection when giv-
ing service.

The six-blade fan is now driven by belt from the camshaft instead
of by a second silent chain. This eliminates the fan driving clutch
and spring necessary with a chain drive.

Efficiency in bringing the engine quickly to operating tempera-
ture and maintaining it there is attained by the installation of
automatic shutters upon the radiator.

Operated by a thermostatic member in the upper tank of the
radiator, these control positively and automatically the volume of
air passing through the radiator at all times.

Being completely closed at starting, they restrict the circulation
of air to that under the hood, which quickly becomes warmer;
then, as the circulating water increases in temperature, the shutters
open gradually, increasing the cooling effect as needed.

'This system gives very precise control over the operating tem-
perature of the engine without attention from the driver at any
time.

The blade pivot pins and pivot bar are made of non-corrosive
chrome alloy steel to assure permanent operation of the shutters
with a minimum of friction.
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The shutters are of the vertical type and as a result contribute
to the beauty and bearing of the car.

CLUTCH

TuE clutch is of the multiple dise, dry-plate type composed of seven
driving and eight driven members. Instead of working on six lugs
as formerly, the driven discs mesh with forty-five teeth on the steel
clutch hub, distributing the driving impulse over forty-five keys
and as many keyways. Pedal leverages are so compounded that
the three-hundred pound pressure of the clutch spring is smooth-
ly and easily operated.

TRANSMISSION

Tue transmission cover is of new design and carries the floor
board trimplate of pressed aluminum. The shifter shafts are inter-
locked by a single ball, which also serves as transmission lock
operated by a Sargent lock in the transmission cover.

SPRING SUSPENSION

A SIGNAL improvement is incor-
porated in the rear spring suspen-
sion, which now employs a semi-
elliptic spring 60 inches long. The
advantages of the former plat-
form type are retained through
the method of attaching the rear
shackle which is universally
mounted to the frame through a
shackle of tension type with ball
and socket connection. This de-
sign protects the body from strain
:)‘i(i.:tl;s;]::cg(:‘ZSS;;:L?::E?:&::; lerou_gh thisun i-twer‘sal l:all aNfI soc:k.

el rear shackle,Cadillac’s semi-ellip-
riding level while the wheels are tic spring suspension preserves all
aligningthemselveswiththeroad.  the advantages of the platform type.

SPRING SUSPENSION
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TORQUE ARM

Tue front end of the torque arm
is connected to theframethrough
three plies of heavy fabric which
absorb the braking and torque
reactions. This construction com-
pletely eliminates wearing sur-
faces at this point, giving silent
operation throughout the life of
the car without necessity for lu-
brication.

REAR AXLE

InsTEAD Of slotting the rear wheel
- hubs for the six lugs on the axle
shaft, fourteen teeth are cut into

A new-type connection of the torque  jts interior circumference, which
arm to the frame eliminales wearing

surfaces at this point.

TORQUE ARM JOINT

engage with fourteen splines on
the shaft.

FOUR-WHEEL BRAKES

So overwhelming are the proved advantages of four-wheel brakes

that this equipment is now acknowledged to be essential in fine- -

car construction. The Cadillac salesman should, however, keep
constantly in mind the fact that his brakes differ decidedly from
those found on any other motor car.

Cadillac four-wheel brakes-are alone in using external contract-
ing bands on the rear wheels and internal expanding bands on
the front wheels. The effect of heat in expanding the brake drums
on grades is thereby fully counterbalanced. When the drums are
expanded, external contracting brakes necessarily take effect more

quickly than normally or, if the original adjustment was close, .

may seize, whereas internal expanding brakes will be slower than
normal in taking effect. Cadillac’s design neutralizes these two
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tendencies, so that the amount of brake pedal movement necessary
does not perceptibly change when the drums expand. Long, steep
grades may be taken without question either of having the brakes
seize or of losing the braking effect.

The brake pedal is made self-adjusting for wear of the brake
lining by the use of two connections. These are so adjusted that
the first operates during normal use, applying the brakes with
light foot pressure. When, however, the lining has worn so that
the pedal is within a short distance of the toeboard, the other con-
nection comes into play, materially increasing the leverage and re-
taining the full efficacy of the brakes.

Further advantages built into Cadillac’s mechanical four-wheel
brakes are the safe distribution of braking effect between front and

COMING HEAD-ON

Handsome vertical radiator shulters. Cellular construction.
Note, too, the sturdy front-wheel brake construction.
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FOUR-WHEEL BRAKES

Self-equalizing and self-compensating, Cadillac’s four-wheel brakes
give the maximum of safety and comfort in driving,

rear wheels;, and the provision for full freedom of steering even
when the brakes are applied with full force.

HEADLAMPS

Tue new Cadillac has nickeled drum-type headlamps with tiltable
light beam for safety in driving. The lamps are fitted with two-
filament bulbs, in which the filaments are so arranged with refer-
ence to the focal point of the parabolic reflector that the full in-
tensity of the beam of light can, at will, be thrown straight ahead
or inclined upon the road. Thefilamentsare individually controlled
from the dash. In this way, the Cadillac gains all the advantages
of dimming without incurring the hazards involvedin the practice.

Lamps are fitted with fluted lenses that spread the light upon
the road. A metal cap over each lamp bulb excludes some of the
horizontal rays, thereby adding to the comfort and safety of the
driver, because, when driving in fog, the cap excludes the rays
which would otherwise be reflected back into the driver’s eyes.

Auxiliary bulbs of 3 c.p. in the headlamps serve for parking
and for city driving. The familiar combination of tail light, traflic
signal, and hack-up light is retained; mounted on left rear fender
instead of the tire carrier. Only three types of bulbs are required
for the entire car,

GASOLINE GAUGE

TuE dash carries an electric gasoline gauge, which indicates at all
times the amount of fuel available in the tank.
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CADILLAC BODIES

SeconD in selling value only to the excellence of the Cadillac chas-
sis is the beauty of Cadillac coacheraft. The new bodies—the most
beautiful Cadillac has ever offered—supply you with a wealth of
sales ammunition. ‘

Cadillacs have always enjoyed the hearty endorsement of the
publie, not only for their mechanical supremacy, but also for the
substantial dignity of their appearance and the luxurious comfort
they accord their passengers. Their sound engineering is matched
with a quality of coacheraft that gains the instant and abiding ap-
proval of those motorists who insist upon the genuinely fine and
beautiful.

In the new car, this traditional leadership in fine coachwork is
asserted more emphatically than ever before. The new body types
designed by Cadillac engineers and the Fisher Body Corporation
working in close harmony mark a genuine achievement in distinc-
tive design. At every point there is evidence of true artistic taste,
practical engineering ability, intimate knowledge of the require-
ments for travel comfort, and sensitive responsiveness to prevail-
ing public preferences.

Bodies are offered in two general classifications—Standard and
Custom. The former embody Cadillac’s most advanced ideals of
travel dignity and comfort. The latter add to this basic excellence
an appeal to that limited class of buyers who seek the individual-
ized touch which makes their motor cars faithful expressions of
their personal requirements and tastes. '

With an abundance of room, Cadillac bodies have a low, graceful
outline, in full harmony with the long wheelbase of the car and
suggestive at once both of ready power and of restful comfort.
They are finished in every detail with an expert attention to cor-
rect appointment that fits them to serve the most exacting motor-
ists on every sort of occasion.

Radiator and hood are strikingly simple and dignified, with an
impression of fleetness that is accentuated by the vertical lines of
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the radiator shutters and by the use of only fourteen louvres
grouped at the rear of the hood.

A touch of added beauty and of high practical value is supplied
by finishing the entire dash behind the engine in Duco in the body
color. Not only is this expanse of metal thereby made attractive in
appearance, but it is also easier to keep clean.

The instrument board is unusually rich by reason of the panels
finished in walnut.

An instance of that tireless attention to minute detail that is
characteristic of Cadillac is the relocation of bolts attaching the
body to the frame in such a way as to support the body more
rigidly than ever before.

All body frames are constructed of first quality, thoroughly
seasoned, clear white, kiln-dried ash, and are mortised and tenon-
ed, glued, screwed and braced in accordance with the best body-
builder's practice.

Fenders are oval in contour, substantial, sturdy and dignified.
Running boards of rigid metal construction carry out the lines of
“the fenders. The running boardsare covered with cork composition
and have white metal binding with black facing. In Custom cars,

the cork is replaced by special moulded rubber composition.

Standard cars are finished in Duco in three color treatments—
Blue, Waverly Gray, and Arizona Gray. This remarkable finish
amply merits its wide popularity. Its rich, soft luster, its perma-
nence, the ease with which it may be cared for make it the most
practical finish for automobiles ever devised. A car of Cadillac’s
unquestioned value, resplendent in this beautiful and indestruc-
tible finish, is a combination whose sales value can hardly be ap-
proached in the automotive industry. -

In Custom cars any practical color combination can be supplied
on condition that we be allowed sixty days for delivery. These

models are regularly produced, however, in six color treatments,
in Duco, every one of which is in production each month. Your
customer, therefore, has an option for immediate delivery of a
variety of color schemes.
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All cars have an electric cigar lighter on the instrument panel
fitted with a twelve-foot cord which permits its use in any part o;
the car. When desired, the lighter can be removed and this cord at-
tached to the inspection lamp to supply light for inspection at an
point of body or chassis. ‘ ¢

In a:ll models, battery and road tools are carried in locked metal
cases inset into each front fender and running board, tools on the
right and battery on the left.

OPEN CARS

THE three open models, Touring, Phaeton, and Roadster, are all
Custom cars. ’

All are upholstered in extra heavy, soft, pliable, satin finish
colored, special-grained, hand-buffed leather. The tops are mad;
of heavy leatherized fabric with a plate glass window in the rear
the Touring with five bows, the Phaeton four, and the Roadste;
t!u'ee. Tops are neater in contour than in past models and are de-
s1gn.ed to fold into compact space—10 inches for the Touring as
against 14 inches last year; 8 inches for the Phaeton, and 7 inches
f?r the Roadster. Top irons and top covers are provided. Rain-
tlght curtains of patented construction are provided that open
:,::::;;:; :)i:ors and have upper panels which open individually for

The wheelbase of the Touring Car and Phaeton is 138 inches;
that of the Roadster is 132 inches. ,

The Phaeton is fitted with a Cadillac special trunk rack.

CLOSED BODIES

THE closed models are Standard Brougham, Standard Five-Pas-
senger Sedan, Standard Seven-Passenger Sedan, Standard Seven-
Passenger Imperial Sedan, Standard Two-Passenger Coupe
Standard Four-Passenger Victoria,Custom Five-Passenger Coupe,
Custom Five-Passenger Sedan, Custom Seven-Passenger Subur:
ban, and Custom Imperial Suburban.
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T'o prevent drumming, the roof of all closed cars is constructed
of two-inch slats, covered with padding and leather fabric. Front
and sides are fitted with aluminum drip mouldings, fastened with
SCrews. ,

The windshield is a one-piece panel, operated for ventilation by
a regulator handle in the header bar. A slight lift of the panel opens
a ventilating aperture across the entire width of the car behind the
instrument board; or the full lift admits a stream of air directly
into the body of the car across the entire width of the windshield.
 The panel is heavy plate glass in mirror finish with ground and
polished outer edges, sliding in velvet-covered channels. At the
lower edge it engages a soft, flexible rubber seat,forming a water-
proof seal.

A universally adjustable rear view mirror is mounted above the
windshield, and a windshield cleaner is carried outside the header
bar. Control rod of the cleaner is on the dash; in Custom cars, it
permits regulation of the speed of the cleaner and automatically
holds the blade out of the driver’s line of vision when not in opera-
tion. ' '

All windows are weather and rattle proof. The glass used is the
best crystal plate, from F5 to 3% inch thick, with mirror finish, and
ground and polished upon- all outer edges. The top or header rail
contains a concealed channel, lined with felt, which engages glass
on both sides when the window is closed. o

All doors and rear quarter windows are operated with mechan-
ical window lifts, by handles of neat design mounted upon sub-
stantial base plates. Segment and pinion type lifting mechanism is
used in Standard cars, cable type lifters in Custom cars. Glass
in rear quarters lowers a little better than half way.

All doors incorporate a dovetail of special construction, encased
in metal, which eliminates wear and assures the permanent align-
ment of the doors. Large rubber door bumpers are used in all
models. The decorative walnut panels on the doors have been dis-
continued and all doors are now trimmed plain. Both doors and
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windows in all Custom closed cars are, howevex", trimmed with
garnish walnut mouldings.

In Custom cars, doors swing from the windshield posts, where
the body frame supplies the maximum of stiffness.

Door sills are covered with aluminum in Standard cars, with
Benedict nickel in Custom cars.

Double safety catches of hard phosphor bronze—with which
pull-to handles are combined into one graceful unit—outside doors
handles, and locks, are used on all closed models. Outside handles
are offset bar type in white nickel in the Standard line, in hard
rubber finish with nickel ends in the Custom line. The key lock in
the right front door handle is operated by the same key that fits
ignition switch, transmission lock, and spare tire lock. Other doors
are fitted with inside thumb lock lever.

In the Sta_ndard cars, upholstery is in mohair velvets, with the
top and head linings in colors to harmonize. Custom cars are
upholstered to the buyer’s specifications.

The cushions are built up of special springs, covered with the
highest quality of curled hair. Standard cars have plaited type
upholstery, Custom cars tufted type of the best custom quality.

Arm rests in both Standard and Custom cars are a patented
construction made of coiled springs covered with curled hair, and
upholstered.

Standard Five-Passenger Sedan, Standard Seven-Passenger
Sedan, Standard Seven-Passenger Imperial Sedan, Custom Five-
Passenger Sedan, Custom Seven-Passenger Suburban, and Custom
Imperial Suburban haverobe rails. InStandard cars, a solid hinged
rail is used. Custom cars have a solid hinged rail, but with a
handle added on each end to assist passengers in entering and
alighting. All Custom cars also have a short silk cord hanging from
the top of the rear door post for further assistance to passengers.

Standard closed cars have smoker case and ladies’ case, detach-
able type, made of walnut. The smoker case contains ash tray and
match box; the ladies’ case contains a removable cosmetic case
with mirror, memo pad with pencil, and ash tray. In Custom cars,
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the cases are of inlaid walnut, with cigar lighter, ash tray, and re-
movable cigarette case in one, and sterling silver compact case
with cosmetics, mirror, memo pad with silver pencil, and ash con-
tainer in the other.

FACTS ABOUT CLOSED CARS

STANDARD BROUGHAM
Doors have been widened 2 inches, or to 87 inches. The two front
seats are full bucket type, and both are hinged at the floor to fold
" forward, allowing twenty inches of clearance for entering the rear
seat. The same garnish mouldings are used as in other Standard
closed cars, and the grade of upholstery is identical with that of
the Standard closed cars. There is an extra large trunk rack.

STANDARD FIVE-PASSENGER SEDAN
Adequate room is afforded for all five passengers, and the same
trunk rack is used as on the Custom Five-Passenger Sedan.

STANDARD SEVEN-PASSENGER SEDAN
The auxiliary seats are changed to occupy the full width of the car
and will, if necessary, accommodate three passengers.

STANDARD SEVEN-PASSENGER IMPERIAL SEDAN
With the exception of the one-piece glass partition between the
compartments, this car is exactly the same as the Seven-Passenger
Sedan. This partition may be completely lowered out of sight.

STANDARD TWO-PASSENGER COUPE
A new and singularly graceful rear deck has been supplied. The
leather rear quarter now has a D window.

The parcel compartment behind the seat has been enlarged, and
the side door into the luggage space is larger to permit more con-
venient handling of packages, bags, or golf clubs.

Also hinged deck cover——storage space lined and carpeted—
dust-proof. '
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STANDARD FOUR-PASSENGER VICTORIA

There is a substantial increase in the luggage space under the
rear deck. o

CUSTOM FIVE-PASSENGER COUPE

This model carries the same new rear deck design as the Standard
Two-Passenger Coupe. The parcel compartment behind the rear
seat is not so large as in the two-passenger model.

CUSTOM FIVE-PASSENGER SEDAN

Without sacrifice of head room, this model is the lowest in the
Cadillac line and has a full metal-panel body without rear quarters.
Its trunk rack is a special Cadillac type accommodating a large
trunk and fitted with aluminum bars, artistic in design, which are
an added touch of beauty when no trunk is carried.

CUSTOM SEVEN-PASSENGER SUBURBAN

Auxiliary seats are the full width of the car and will, on occasion,
accommodate three passengers.

CUSTOM IMPERIAL SUBURBAN

This model is exactly the same as the Custom Suburban except for
the one-piece glass partition between the compartments. This par-

tition may, if desired, be lowered completely out of sight behind
the front seat, ’

. On the following pages eight of
the tiwelve models are illustrated
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Substantially Lower Prices
on the Great New

CADILLA

At these new prices, the greatest of all
Cadillac cars represents the greatest of
all motor car values

Standard Line

Five-Passenger Brougham . . . .0 $2995
Two-Passenger Coupe . . . . . 3045
Four-Passenger Victoria . . . . 3095
Five-Passenger Sedan . . . . . 3195
Seven-Passenger Sedan . . . . 3295
Seven-Passenger Imperial . . . . 3485

Custom Line

Roadster . . . PR . . 3250
Touring Car . . . . . . . 3250
Phaeton . . . . . . . 3250
Five-Passenger Coupe . . .. 4000
Five-Passenger Sedan . . . . . 4150
Seven-Passenger Suburban . . .. 4985
Seven-Passenger Imperial - . . . . 4485
All prices quoted f.0.b. Detroit. Taz to be added
The privilege of deferred payment crer a twelve months’ period is

gladly given on any Cadillac cars All prices and equipment are
subject to change withoul notice

CADILLAC

Division of General Motors Corporation
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HE story of automobile development is inter-

woven with the story of Cadillac progress and
each chapter marks epochal accomplishment in
automotive transportation to which Cadillac con-
tributed by the several recognized advancements
introduced in Cadillac chassis. In the type V-63,
Cadillac comes forth with further signal improve-
ments.

The new V-63 engine possesses perfect inherent
balance by virtue of a fully compensated crank-
shaft and establishes new standards of comparison
for engine performance.

More than a year ago Cadillac perfected and in-
troduced mechanical four-wheel brakes as a part
of the Cadillac automobile.

It is by advances such as these that Cadillac has
achieved its position of leadership. For the benefit
of motorists who like to go deeper into construction
details and the reasons for the superiority of the
Cadillac, this brief analysis of V-63 is presented.
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Cadillac V-63 Power Plant

Capirrac presents the V-63 engine, which is inherently bal-
anced at all engine speeds.

Numerous advantages are possessed by the Cadillac V-type
90-degree, eight-cylinder engine, as follows:

Impulses frequent

1. Tue Cadillac V-63 engine has a smooth, easy turning
movement, resulting from the overlapping of the frequent
power strokes.

Light reciprocaling parts
2. TaEe Cadillac engine has a low rate of wear because of the
light power impulses and the reduction of inertia forces, result-
ing from its light reciprocating parts. The compensated crank-

+{6 ]+
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shaft construction relieves the bearings of all centrifugal and
inertia load and only the working pressure exerted by pistons
is carried on the bearings.

High engine speed
3. HicH engine speed is also made possible by the light recip-

rocating parts, resulting in the development of a great amount
of power from small piston displacement.

High compression—high efficiency

4. Grear efficiency is made possible by high compression of
the gases in the combustion chambers. Amount of compression
of the mixture is one of the important factors in securing
efficiency, but it is limited in many cases by a tendency to
pre-ignition. The easy cooling of the small pistons of the
Cadillac V-63 engine permits of high compression of the gases
without the rise in temperature from which pre-ignition
results.

Short engine—sturdy construction

5. TuE placing of the cylinders opposite each other, rather
than all in line or staggered, makes the Cadillac V-type of
engine the shortest of all engines with four or more cylinders
and of equal piston displacement.

The bore and stroke of the Cadillac V-63 engine are 314
inches and 514 inches, respectively. The piston displacement
is 314 cubic inches.

The compensated crankshaft

Tue Cadillac compensated crankshaft which renders the en-
gine inherently balanced is the most important advancement
of recent years in eight-cylinder engine design.

The Cadillac V-63 crankshaft has four throws or cranks in
two planes at right angles to each other, rather than all in one
plane as in other types of V-eights. As aresult of thisrearrange-

+7 -
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ment of the crankshaft throws, the V-63 engine has a new
firing order. although the firing interval is still evenly spaced,
the impulses occurring regularly every quarter revolution of
the crankshaft.

Four compensators of forged steel are secured to the crank-
shaft. Each crankshaft, with its compensating weights and
with supplementary weights to represent the pislons and
connecting rads. is dynamically balanced on a special machine
so that the entire reciprocating and centrifugal mass is
perfectly balanced at all engine speeds.

An understanding of the compensating principle of the V-63
engine, employed by Cadillac for the past year, requires an
explanation of the disturbing forces which tend to produce
vibration.

Reciprocaling inerlia forces
INeRTIA forces. due to the alternating movement of the pis-
tons, are the principal disturbing forces and their elimination
is one of the designer’s most difficult problems.

Types of engzines in which the inertia forces complelely
cancel each other arc designaled as ““inherently balanced.”

Crankshaft

The Cadillac V-63 engine is of this type and is the first V-type
eight-cylinder engine to be “inherently balanced.”
By placing the crankshaft throws in two planes at right

.).{: 8 ].;.
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angles 1o each other, the component inertia forces are divided
into pairs of forces which are equal and opposite although not
in the same plane. The effect of these out-of-plane forces is
then completely neulralized by the compensators.

The weights of the compensators and the angles at which
they are placed are so calculated that their centrifugal effect
causes the whole assembly—crankshaft, connecting rods and
pistons—to operate with the smoothness of a balanced fly-
wheel.

Rigidily of crankshaft
Anxonc other forces acting on the crankshaft of an auto-
mobile engine are torsional forces, tending to twist the shaft.
This tendency is obviously more marked in a long shaft than
in a short one.

It is because of this inherent defect of a long crankshaft
that Cadillac engineers have never approved of more than
four cylinders in line.

Even with ils extreme shortness, the V-63 crankshaft has
the large diameter of 234 inches. This gives the crankshaft a
great degree of rigidity.

Bearings
THREE main bearings support the crankshaft, a smaller num-
ber of long bearings being preferable to a larger number of
short ones for two reasons. It is difficult in a short bearing to
maintain an oil film between the crankshaft and the bearing
metal. It is also difficult to maintain the alignment of a larger
number of bearings.

It should be observed that although the compensated
crankshaft of the Cadillac V-63 engine relicves the bearings
of all duty except loads due Lo the power impulses, other
forces being completely neutralized, the diameter of the bear-
ings is even greater than in former Cadillac eight-cylinder
engines.

Hole
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Connecting rods

THE connecting rods are drop-forged from special formula
steel, and finished over their entire su-face, reducing weight
to a minimum, and insuring uniformity.

The connecting rods from cylinder blocks on each side of
the valve channel connect with the four-throw crankshaft,
the bearing of each throw taking care of the ends of connecting
rods from opposite cylinders. '

The connecting rods exemplify Cadillac manufacturing pre-
cision. The machining and finishing of one pair of connecting
rods and pistons involve three hundred and thirty-six opera-
tions. Two dimensions are held within the limits of three ten-
thousandths of an inch; four within one-half thousandth of an
inch; thirty-nine within one thousandth of an inch; twenty-
eight within two thousandths of an inch, and more than
fifty within ten thousandths of an inch. More than 200
gauges and micrometers are used to insure that the pistons
and connecting rods conform to the dimensions specified on
the drawings.

This care is typical of thousands of operations in building
the Cadillac car.

Pislons

THE pistons are of unusually light design, the entire cight
pistons wighing no more than two pistons of theaverage four-
cylinder engine with equal piston displacement. Gray cast
iron alloy of Cadillac special formula is used.

Three concentric piston rings are carried above the wrist-
pin. Each of the two upper rings has a small groove cut in its
circumference which entraps lubricating oil, rendering the
seal against compression leakage most effective. The lowest
ring is grooved and slotted, permitting excess oil to drain back
through the piston into the crankcase.

’{ 10}4.
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Crankcase

TrE most striking characteristic of the Cadillac crankecase, or
engine base, is its weight efficiency, with ample strength,
rigidity and stability.

The material employed is a special copper alloy aluminum,
with a strength-lo-weight ratio more than twice that of an
iron casting.

Seven ribs brace the deep walls of the crankcase and support
the crankshaft and camshaft bearings. The center and rear
crankshaft bearings are supported by two ribs each. E

The crankshaft bearing caps are not simply bolted to the
supporting ribs, but are held in place over the bearings by
through-bolts, eleven inches long, which pass between the
ribs to the very top of the crankcase and share with it the
tensile stress imposed by both the dead and live load of the
crankshaft.

The Cadillac engine is supported at three points—two
points at the rear of the crankcase, and the ball and socket
joint on the front coverplate.

Cylinder blocks

Capi1Lrac cylinders are cast en bloc, in fours, with detachable
heads. Both inlet and exhaust valves are on the same side of
the combustion chamber.

Detachable heads

THE separately cast head members permit the accurate
profiling of the combustion chambers. This results in uniform
compression, and the smoothly machined surface reduces the
tendency of carbon to adhere.

Casting of the cylinder heads separately renders it possible
in manufacturing to have access to both ends of the cylinder
bore, permitting use of the plug gauge in both ends of the
cylinder.

Hul
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Sectional view through exhaust valve, showing delails of valve syslem

A gray cast iron alloy of Cadillac special formula used in
the eylinder blocks gives them exceptional wearing qualities
and facilitates the formation of a glass-like surface on the walls
of the bore.

Valve system

Tue Cadillac eight-cylinder V-type design permits a simple
and unusually quiet valve mechanism. The single camshaft
has sixteen cams, each operating one of the sixteen valves. It

12+
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is positioned directly above the crankshaft, and driven from
it by a silent chain of unusual width and strength.

Its five bearings constitute more than one-third of its over-
all length.

The camshaft is a drop forging with integral cams. To con-
vey abundant supply of lubricant to its bearings the shaft is
hollowed through its entire length. Each valve is actuated by
arocker arm, carrying a hardened steel roller which rides upon
the cam.

The rocker arms are pendant from shafts, supported from
the underside of the crankcase top coverplate. They are
bushed with replaceable bearings of a special composition.

The motion of the valve rocker arms is transmitted to
hardened steel push rods with adjustable tappets, and passed
on to the valve stems.

The Cadillac poppet valves are forged from high quality
special steel.

The diameter of the valve opening is approximately one
and eleven-sixteenths inches. The valve stems have their
bearings in guides four and a half inches long pressed into the
cylinder blocks. This length prohibits the possibility of wear.

Fuel System

Tue 20-gallon tank at the rear of the frame is of Terne plate
steel, rectangular in seclion.

Fuel supply s posilive

Tue flow of fuel to the carburetor is positively assured by a
pressure of air on the contents of the tank, which is auto-
matically maintained between one and two pounds per square
inch above atmospheric pressure.

The pressure is furnished by an air compressor supported
on the front coverplate of the engine and driven by an eccen-
tric on the camshaft.

+H13}s
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Fuel strained

Two settling chambers and two strainers between tank and
carburetor purify the engine fuel before it enters the mixing
chamber.

Carburelor Cadillac-designed and buill

Tue Cadillac carburetor is designed by Cadillac engineers to
nmieet every requirement of the Cadillac eight-cylinder V-63
engine, and is manufactured in the Cadillac factory.

The carburetor, located belween the cylinder blocks, is of
the air-valve, single jet type, but with a number of exclusive
features.

The auxiliary air supply, by which the correct mixture is
automatically maintained at all speeds and throttle openings,
is controlled by a leather-seated swing valve, governed by an
adjustable spring.

Three thermostatic elements are embodied in the V-63
carburetor. One thermostatic device controls the action of the
auxiliary air valve. The second thermostatic element regu-
lates the action of the throttle pump to compensate for
changes in temperature. A third thermostat, acting only at
unusually high temperatures, opens a vent to permit the
escape of pressure which might be generated in very warm
weather by “high-test” gasoline.

Throtile pump for quick acceleration

THE requirement for a mixture of additional richness at the
moment of acceleration is met by a plunger pump, operated
from the throttle shaft, forcing the necessary extra fuel
through the spraying nozzle.

Exhausl-healed inlake

CoMmpLETE vaporization of the present low grade gasoline is
provided for in the Cadillac engine by an exhaust-heated in-
take manifold.

+H14}+

dropreptrpepeeippet DETAILS OF CONSTRUCTION fodedededodododeddode

Inlake healer is healed direct from exhaust manifolds

By the application of heat above and beyond the carburetor
that part of the mixture which normally would condense and
lodge on the walls of the intake manifold remains a part of the
explosive mixture which enters the cylinders.

Alternate high and low pressure in the exhaust manifolds
sets up a surging action which draws the hot exhaust gases
through the passageway as soon as the engine is started.

This immediate application of heat at the vital point in the
fuel system gives good carburetion in a cold motor almost
instantly.

The Exhaust System

Excn block of four cylinders has its individual exhaust sys-
tem, insuring the rapid conduction of the spent gases away
from the cylinders.

Timing Chains
SiLent timing chains have been used on Cadillac engines

since 1911-1912. They have the advantage of being quieter
than gears,and they retain this quietness throughout their life.

#1514
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A large double sprocket is
keyed directly to the cam-
shaft and is driven from the
crankshaft sprocket by a
silent chain, while another
silent chain from the double
camshaftsprocket drives the
fan and generator shaft.

No adjustment of the
chains is necessary because
of the increased size of the
chains employed and the
smoothness with which the
crankshaft rotates,

The Ignition

System

Tue Cadillac engine has a
single ignition system of the
Delco high tension type, a
simple, high grade and reliable design embodying the follow-
ing elements:

Timing chains

A source of current, the generator, or, at low speeds, the
storage battery.

An ignition timer, which interrupts the low tension current
at the proper instant to produce a spark in the high tension
circuit.

An induction coil, transforming the primary current of six
volts into one of sufficient voltage to jump between the points
of the spark plugs. This coil is of the transformer type and is
completely enclosed in moulded bakelite, making it water-
proof.

A condenser, which assists the induction coil to raise the

+H16 1+
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voltage, and which protects
the contact points of the
ignition timer against burn-
ing.

A high tensiondistributor,
which directs the distri-
bution of the high tension
current to the spark plugs.

A resistance unit, which
protects the ignition coil and
timer contacts from injury.

Structurally, the ignition timer, the distributor, the con-
denser and the resistance unit constitute a single assembly,
which is bolted to the rear of the fanshaft housing.

Timer, distributor, condenser and resistance
Jorm one easily accessible unit

Double set of contact poinls
ThE ignition timer, which is driven by a veriical shaft through
spiral gears from the fanshaft, has two sets of contact points.
These share between them the current which would other-
wise pass through one.
The firing order of the cylinders is as follows:

® 00606
ONONONE),

Automatic spark conirol

ONE of the many steps taken by the Cadillac to make driving
entirely pleasurable, frec from constant attention to details,
is the automatic spark control which relieves the operator of
practically all spark lever manipulation.

-
Z
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The Cooling System

Thz temperature of the Cadillac engine is maintained at the
point of maximum efficiency and smooth running by forced
water circulation, thermostatically controlled.

Two pumps
CircuraTiox of water through the radiator and water jackets

is maintained by two centrif ugal pumps, one for each block of
cylinders.

Thermostatic control

THERMOSTATIC control of engine temperature was developed
and first employed by the Cadillac Company,

A balanced valve and a thermostatic member are housed
and mounted in each pump.

When the engine is cold, the thermostat valves are closed,
and the supply from the radiator is cut off. The water then is
circulated only through the water jackets of the cylinders and
heads.

As soon as the temperalure of the water in the water jackets
reaches the predetermined point, the thermostats force open
the valves and allow only sufficient cooled water from the
radiator to enter to keep the temperature down to the pre-
determined point. '

Radialor construction

THE copper Lubular and plate radiator embodies but four ele-
ments—the upper and lower tanks, the vertical tubes, and the
horizontal plates. The construction is such that thereis a pos-
itive metallic connection between each tube and each plate,
insuring the rapid conduction of heat, away from the tubes.

A six-bladed fan is driven at engine speed from the camshaft
by asilent chain. A friction clutch, underspring tension, allows
the fan to slip at high speeds.

+ 18+
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Lubricaling system in perspective—path of oil indicaled by darkened portions. Oil level
indicator and pressure gauge shown. Passages, nof shown, in the craftkshaf 3
conduct the oul from the main bearings to the connecling rod bearings

Condenser holds winler solution
A conpEnsiNG device, protected by patent rights, renders it
possible to use with safety the inexpensive alcohol solution as
an anti-freezing cooling medium. A condenser of simple con-
struction is attached to the frame, and is connected by a tube
to the overflow which runs from the upper tank of theradiator.
It is filled automaltically.

The Engine Lubricating System

Tae engine is lubricated by the pressure circulation system,
employing a gear pump which is driven from the water pump
drive shaft through helical gears.

+H19}s
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The oil supply is carried in the pressed steel reservoir which
closes the under side of the crankcase.

Leuds lo all bearings

Tug oil is forced by the pump to a manifold fitting which
runs the length of the crankecase above the oil pan, and at the
left. Leads to each of the main bearings from this manifold
circulate oil lo all crankshaft bearings.

Hollow crankshaft

O1L passages in the crankshaft conduct the oil from the main
bearings to the connecting rod bearings.

0il forced from the connecting rod bearings is thrown by
centrifugal force onto the cylinder walls and pistons, lubri-
cating the cylinders and wrist-pins.

»

Pressure requlated

Tue pressure under which the oil is forced 1o the main and
connecting rod bearings is controlled by a ball valve pressure
regulator. Overflow oil from the regulating valve, forced into
the hollow camshaft, is a source of supply for the camshaft
bearings, the engine chains and the gasoline system air pump.

Valve lubricalion
Tug valve rocker arms are lubricated by oil entrained in cup-
like depressions at their upper ends. All oil drains back into
the reservoir through a fine wire gauze.
An oil level gauge is fastened to the top coverplate of the
crankcase, at the right of the carburetor.

The Starting and Lighting System

Tux Cadillac-Delco starting and lighting system is the result
of many years of effective codperation between the Dayton
Engineering Laboratories Company and Cadillac.

+H20}
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Starting, lighting and ignition Cadillac-Delco
TuE units of the starting system include a source of current
supply—a generator; a means of storing the current generated
—a storage battery; and a method of applying the current to
crank the engine— a motor.

The motor and generator functions are combined in one
unit, a motor-generator.

Single unit, single wire system
A SINGLE Wire system connects the different units, the circuit
being completed through the frame.

Motor-generator
As a generator, the armature is driven at engine speed by an
extension of the fanshaft, which in turn is driven through a
silent chain from the camshaft. ”
When acting as a motor, the sole function of the motor-
generator is to crank the engine. The armature is then geared

to the flywheel by idler gears, which are meshed upon pressing
the starter button.

The storage battery

THE specially built Cadillac-Exide storage battery gives unin-
terrupted service and long life.

Cadillac Headlamps

CADILLAC headlamps are provided with highly efficient diffus-
ing lenses which deflect and spread out the rays. To provide
for deflecting the rays still further on special occasions when
more illumination is desired nearer the car, as in rounding
sharp corners and going over the crests of steep grades, and
?vhen headlights may be wanted in city driving, the reflectors
in the headlamps are pivoted so that they can be tilted. They
are controlled by a button on the instrument board.

.;{ 21 }4.
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Cadillac headlights may be lilled af will

The lamps and horn

A SINGLE wire system supplies current to the lamps, one side
of each lamp socket being grounded.

The headlamps, side lamps, tail lamp and speedometer
lamp are controlled by a single lever from the ignition and
lighting switch on the instrument board.

The tail lamp has been included in a “triple utility” lamp.
Besides the customary red light for ordinary use, there is a
bright green light for stop signaling, and a bright white light
for use when backing up. The stop signal switch is operated by
the brake pedal. The back-up lamp switch is operated by the
transmission control lever, and is turned on whenever the
transmission is in reverse.

An inspection lamp with fourteen feet of cord and reel is
located under hood.

Protection is afforded to the various circuits by circuit
breakers.

The Power Transmission System

Tue clutch has fifteen steel plates; eight plain driven discs
and seven driving discs faced on both sides with an asbestos
friction fabric.

+H 227+
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The periphery of each driving disc is serrated in the form of
gear teeth, of ten pitch, which mesh with similar teeth on the
inner surface of the clutch driving ring, bolted to the flywheel.
The effect produced by this method of driving the clutch is
that of eighty-one driving keys and as many keyways, greatly
reducing the load on each key.

The thrust of a three-hundred-pound coil clutch spring,
which forces driving and driven discs lightly together, is
taken by a ball-thrust bearing.

Careful compounding of leverage has made the clutch re-
lease pedal astonishingly smooth and easy.

Gearsel

Tue Cadillac selective gearset provides for three speeds for-
ward and one reverse. The gears and shafls are chrome nickel
steel forgings, heat-treated. The faces of the gear teeth are
accurately ground and the ends of the teeth are backed off,
facilitating easy and quiet gear-shifting. Wide gear faces dis-
tribute tooth pressure over an ample area lo minimize fric-
tional wear.

The clutch shaft and main transmission shaft revolve on
ball bearings. To allow differential motion between the clutch
shaft and the transmission shaft, when other than direct drive
is in use, the front end of the transmission shaft revolves on a
Hyatt flexible roller bearing, housed in the rear end of the
clutch shaft. The countershaft revolves on two roller bearings
on a stationary tubular shaft.

Propeller shafl
THE propeller shaft between the transmission and the rear
axle is of seamless drawn steel Lubing.
The rear axle

Tue rear axle carries the weight of the car independently of
ils transmission of power to the rear wheels, a construction
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usually designated as full-floating. The load is taken by the
pressed sleel, tube-shaped housing. Into the ends of this
pressing, chrome nickel steel sleeves are riveted and welded.
The wheel bearings are mounted upon these sleeves.

The transmission of power and the gear reduction are ac-
complished by the helical bevel gear and pinion, and the two
live axle shafts of chrome nickel steel. The pinion gear is a
nickel steel forging.

Helical bevel gears insure a degree of quietness impnssible

with straight-tooth gears. The pinion shaft and ring gear
mount are both supported on large ball bearings. In each case
the thrust is taken by a double-row ball bearing. The dif-
ferential is the bevel gear type.

Frame and Running Gear

CapiLrac engineers have not been content to allow only an
ample factor of safety in the frame. They have designed a
foundation on the basis of rigidity. Body and chassis, as a
result, have an increased length of life.

The side bars have a long, deep channel section through the
center, where the siress is most severe, and a wide top flange.
There is a gradual reduction in the section toward each end
with amoderate kickup at the rear. '

Sir cross members
THE side bars are rigidly tied together by six cross members;
a central cross member of channel seclion; the cross member
for the front engine support; a channel cross member opposite
the front ends of the rear springs; a channel cross member in
front of and supporting the gasoline tank, and two additional
cross members of steel tubing.

The wheels

SareTy will impress the purchaser or prospective purchaser as
the primary consideration in the design and construction of

Cadillac wheels.
,.[ 24 ]4

sttt DETAILS OF CONSTRUCTION deedetrdedododindontods

They are of the artillery tvpe, with twelve spokes in each
wheel. The best selected hickory, thoroughly seasoned, com-
poses the spokes which are of especially large elliptical section.

The felloe is of steel, hollow in section, and the spokes are
anchored in the felloe by hydraulic pressure, forming a prac-
tically indestructible unit.

The wheels revolve upon adjustable roller bearings.

The consideration of safety has been given unusual atten-
tion in the device used for locking-on the front wheels.

The front axle

Tue front axle has been entirely redesigned and strengthened
to resist the additional stresses imposed by the front wheel
brakes. It is of the reverse Llliott type with forked spindles,
and straight axle ends.

Adjustable tapered roller bearings are used in the steering
spindles.

Further facilitating easy turning of the front wheels, the
steering spindle bolts are inclined at an angle which brings the
point of contact between Lhe
tire and the road nearer the
pivot axis.

The
Steering System

The steering gear is of Lhe
worm and seclor type. The
worm is machined from a
solid harof steel and is keyed
to the steering column,
which is a length of scamless
steel tUbing' The worm is Sleering wheel and steering gear housing
supported in the steering sectioned to show worm and seclor
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gear housing by bearings, which take the radial load, and
adjustable ball bearings, which take the thrust.

The sector is machined from a single drop forging of nickel
steel. Adjustment of the position of the sector relative to the
worm is easily made.

The tubular steering connecting rod has a ball and socket
joint at each end. The spindle arms, of generous dimensions,
are forged of chrome nickel steel.

The turning diameter of the 132-inch chassis is forty-four
feet and of the 138-inch, forty-six and one-half feet.

The Spring System
TuE front springs are semi-elliptical and three semi-elliptical
units, arranged on the platform principle, comprise the rear
suspension system.
The combined length of all five units is more than nineteen
feet.

Rear axle torque reactions are transmilted by a substantial
torque arm to the chassis frame.

Unusual precautions have been taken against spring break-
age.

The spring leaves are silico-manganese steel, heat-treated to
give maximum life in service. The length of the springs and
the width and thickness of the plates composing the spring
leaves have been accurately
determined.

The spring eves are lined
with phosphor bronze bush-
ings, bearing on shackle
bolts with the unusually
large diameter of three-
fourths of an inch. The

Semi-elliplic spring construction in frontand .
three-quarler plaiform suspension al rear forged steel shackles, in

+ 26 ]+

sepreproitrapsbtiiet DETAILS OF CONSTRUCTION fodedodedededidodortonts

which these bolts are journaled, have uncommonly large bear-
ing surfaces.

Four-Wheel Brakes

ThuE addition of front wheel brakes to the already efficient
Cadillac system brings to the owner of the V-63 not only
greatly increased braking ability, but also safer, smoother,
and more durable brakes.

The complete braking system of the V-63 consists of three
pairs of brakes—external brakes acting on the rear wheels;
internal brakes acting on the rear wheels; and internal brakes
acting on the front wheels. All of the brake drums have the
same diameter—17 inches.

The rear wheel external brakes and the front wheel internal
brakes are operated simultancously by the brake pedal.

The rear wheel internal brakes are operated by a hand lever
which has the customary provision for locking the rear wheels
when the car is standing. The hand brakes are independent of
the foot brakes in every detail of their mechanism, thus pro-
viding a complete reserve braking system.

Safely
Capicrac V-63 brakes are designed with the greatest con-
sideration for safety. In the case of front wheel brakes, safety
in control is more important than maximum ability to stop
quickly.

This is accomplished in the Cadillac V-63 by a construction
which provides that when the brakes are applied with the
steering wheel turned to the right or left, only the brake on the
inner wheel will take effect, leaving the outer wheel free to
rotate. Similarly, if the car is sliding straight ahead on a
slippery surface with both front wheels locked, and if the
steering wheel is then turned, the outside front brake will
automatically release. The outer wheel will, therefore, start to
rotate, giving it power to change the direction of the car. It is,
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accordingly, impossible for both front wheel brakes to be
locked on a turn.

Provision for safety is further made by properly proportion-
ing the braking effect between the front and rear wheels. In
order that the front wheels will not lock until more than
enough pressure has been applied to lock the rear wheels, the
braking effect of the front wheel brakes is purposely made less
than that of the rear wheel brakes.

Finally, safety is enhanced by the provision made to
counterbalance the effect of heat in expanding the brake
drums.

The simple mechanism of Cadillac four-wheel brakes

On the Cadillac V-63, internal brakes on the front wheels
are combined with external brakeson therear wheels. Through
the division bar, to which the brake pedal is connected, the
effect of expansion of the front wheel brake drums is neutral-
ized by the opposite effect of expansion of the drums on the
rear wheels. The applied position of the brake pedal therefore
hardly changes as the drums expand, minimizing the possi-
bility on long steep grades either of the brakes seizing or of
being unable to apply the brakes because of heated drums.

Adjustment infrequent

A seconD consideration in the design and construction of
brakes should be freedom from attention.

One feature contributing toward this is a two-stage pedal
construction which increases the effective travel of the brake
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pedal. The rod from the brake pedal to the division bar is con-
nected to the pedal at two points, one of which is nearer the
pedal shaft and, naturally, has a greater leverage than the
other. The connections are so adjusted that, during the first
part of the pedal travel—corresponding 10 normal use—the
brakes are applied through the connection ncarest the pedal
shaft, and the leverage permits application of the brakes with
light foot pressure.

- -~ When the brake lining has worn so that the pedal is within

a short distance of the toeboard, the upper connection takes
effect and the rate of pedal travel is reduced.

In addition to making every inch of pedal travel count, the
brakes have been {reed from the need of frequent attention by
increasing the life of the brake lining. The distribution of
braking duty among four instead of two wheels lessens of itself
the load on each brake. Lining wear is proportionately less
than with two brakes alone.

Delails of brake construction
ALL three sels of brakes are of the flexible-band type, which
permits the lining to conform to any slight distortion of the
brake drums resulling from heat.
The rear wheel external brakes are essentially the same as
the corresponding brakes on former Cadillac cars.

The front internal brakes are of the expanding toggle type
similar in principle to previous rear wheel interral brakes but
dilfering in method of application.

Careful provision has been made for protecting the front
wheel brakes from the weather. The brake drum overlaps the
edge of the dust shield in an angle-shaped projection which
automatically calches and throws off any water or dirt which
may pass the dust shield. Connections which are outside the
brake drums and which are exposed to splash from the front
wheels are enclosed.
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The rear wheel internal brakes are of the expanding toggle
type. The hole for the inspection and adjustment of the
brakes has been enlarged and a new type of cover, easily re-
moved and attached, is employed.

Each set of brakes is mechanically operated through posi-
tive connections. Connections at the front axle are made
through universal joints which allow play of the springs and
movement of the steering spindles.

The brake control mechanism is designed so that either set
of brakes is as effective to retard or prevent reverse motion of
the car as forward motion.

The rear wheel external brake equalizer is suspended from
the frame cross member opposite the front ends of the rear
springs. The location of the equalizer is such that the rods
between it and the rear axle pivot about approximately the
same axis as the rear springs. Movement of the rear springs
accordingly has no effect on the brake action, the pedal re-
maining stationary on the roughest roads. A rocker shaft for
the rear wheel internal brakes is provided on the same cross
member to which the rear wheel external brake equalizer is
attached.

All lever and rocker shaft bearings are provided with lubri-
cating connections for use with the pressure gun in the tool
equipment.

The last analysis

TuEsE fine points of engineering and these precise manufac-
turing practices converge to a common focus, which is the
behavior of the car in the owner’s hands. They insure, as
nothing else can do, great excellence in two phases of perform-
ance, viz.: (1) spirited, flexible, quiet action of the new
Cadillac and (2) rare longevity of all parts, which guaran-
tees the Cadillac standard of performance during a long pe-
riod of use.

You may test the first very readily, as any Cadillac dealer
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will be glad to place a car at your command. The second will
be confirmed by a large and very notable list of Cadillac
owners whom Cadillac has served long and faithfully, and
whose recognition of Cadillac excellence has made it the
leader in an exacting field.

d A separale booklel is devoled
{o describing and picluring
Cadillac body styles and will

be mailed on request

Where craftsmanship is a creed and accuracy is a law
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. LICENSE DATA

The following information may be found useful in making license appli-
cation:

Numberofcylinders........ ... . ... . .. . . . . . . . . 8
Cylinder bore. ........... ... . ... ... . ... ..., 314 in.
Pistondisplacement. .. ......... ... .. ... .. .. . ... ... . ... .. 314 cubic in.
Stroke. ... 514 in.
Horsepower (N. A. C. C. rating)....... ... ... ... . ... .. . c..... 31.25

Engine number:

The engine number is stamped on the crank case just back of the right-
hand block of eylinders, and on the name plate attached to the forward
face of the dash. .

The number of each ‘“V-63"’ engine begins with the figures “63.”

Wheelbase: . ... .. .. 132 and 138 in.
Tread. . ... . 56 in.

THE THREE MOST IMPORTANT THINGS IN CONNEGCTION
WITH THE CARE OF THE ENGINE

I. Use of Suitable Oil

The use of Cadillac Engine Oil is recommended (see under “‘Lubricants’”
page 33.)

2. Replacement of Oil

Replace the engine oil at the end of each 500 miles of travel during
warm weather and at the end of each 350 miles of travel or once a week
during cold weather. (See under ‘Replace Engine Oil’”’ page 35 and
““Replace Engine Oil Frequently During Cold Weather,” page 36.)

3. Manipulation of Carburetor Enriching Button

After starting the engine, do not run it with the carburetor enriching
button pulled back any longer than is ahsolutely necessary. (See under
“Starting the Engine,” page 9.)




THE USER’S RESPONSIBILITY

The information, advice and instruction contained in this Manual are
'urnished because the user of a motor car needs them. But if the user fails
:0 heed the advice, the loss is not wholly his but partly ours as well.

A Cadillac car in the hands of an operator who will give it the reason-
1ble consideration to which it is entitled, and which every car requires, will
‘un as smoothly and as quietly as is possible for any motor car to run. No
sar will give greater satisfaction nor will any car stand more abuse. But no
sar can be expected to stand continued abuse without showing the results
»f it sooner or later.

We are interested that Cadillac cars render unfailing service and satis-
faction. They are built for that purpose but the user must do his part after
the car comes into his possession. The Cadillac is capable of rendering the
best of service and directions are furnished which will guide the user toward
obtaining that service. But if he persists in ignoring these directions,
there is no one but himself upon whom he can rightfully place the responsi-
bility for difficulties which may result.

DRIVING AND CARING FOR A MOTOR CAR

Driving an automobile means more than simply starting, steering and
stopping. To drive an automobile properly requires an understanding of
the principles involved and the exercise of intelligence and judgment.

With well designed and correctly built automobiles, probably 95 per
cent of the so-called ““troubles’ are directly traceable to lack of lubrication,
abuse, carelessness, and a lack of an understanding of the principles in-
volved.

To begin with, the driver should study the construction of his car and
thoroughly acquaint himself with its mechanism, the functions of its various
parts and the “why’’ of everything connected with it. If he understands
these he is better able to realize why certain things must be done and why
certain other things must not be done, if he is to obtain the most satisfactory
results, the greatest efficiency and the greatest economy, together with dur-
ability and long life of the engine and car. Remember that the difference
between a comprehensive understanding of your car and the superficial
knowledge possessed by many drivers is the difference between having
“troubles” and not having them.

On the other hand is frequently found the user who is constantly tinker-
ing with his car when there is no necessity for it. Avoid both extremes. If,
after seeing that all parts are lubricated properly and that all bolts, nuts
and screws are tight, the car is running well, let it alone. Many users drive
their Cadillacs for months without finding an adjustment necessary. If ad-
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justment seems necessary and you are not sufficiently acquainted with the
construction of the car to know what adjustment is necessary or how to
make it, don’t experiment but take the car to a Cadillac maintenance
station. Maintenance stations operated by Cadillac distributors and dealers
display the official sign illustrated on the cover of this Manual.

The most important thing in the care of an automobile is proper lubri-
cation. Part Two of this Manual gives detailed directions regarding lubri-
cation.

PLACING A NEW CAR IN RUNNING CONDITION

Before the cars are shipped, the fuel and cooling systems are drained.
When the car is received and before it is placed in use, the supply of gasoline
and water must be replenished. During freezing weather an anti-freezing
solution should be used instead of water. (See under ‘‘Anti-Freezing
Solutions,” page 24.) '

The car should be lubricated thoroughly in accordance with directions
contained in this Manual. (See under “Lubrication,” Part II.)

Filling the Cooling System

Fill the cooling system with water during warm weather and with a
suitable anti-freezing solution during freezing weather (see under “Anti-
Freezing Solutions,” page 2-1.) To fill the cooling system proceed as follows:

Make sure that the cylinder drain plugs “E”, Fig. 22, are tightly in
place. Close the water pump drain valves “G”. Turn the thermostat
control shaft “B’’ on each water pump so that the triangular indicator on
the end of the shaft points up. The shaft may be turned in either direction.

There is a drain plug “E” in each cylinder block and a drain valve “G”
and a thermostat control shaft “B” at each water pump. A special wrench
for the drain valves “G” and the thermostat control shafts “B”" is included
in the tool equipment of the car.

Remove the radiator filler cap “A” and fill the cooling system to within
one inch of the top of the filler. Then add three quarts additional to fill the
condenser which is connected to the radiator overflow pipe. This may be
done by pouring the liquid slowly into the radiator filler or by removing the
filler strainer and pouring the liquid directly into the overflow pipe through
a small funnel. The second method is the shorter.

Screw the radiator filler cap down tightly after replacing it. Thisis im-
portant because the operation of the radiator condenser depends upon a
tight joint at the radiator cap.




After filling the cooling system turn the thermostat control shafts “B”
so that the triangular indicators point down. These indicators should point
up when filling the cooling system and down at all other times.

Caution:—Do not use water in the cooling system during freezing weataer.
Use a good anti-freezing solution. Water will freeze even though the engine
be run conttnuously.

Filling the Gasoline Tank

The gasoline tank is at the rear of the car. (See Figure 21.) The filler
cap can be removed after loosening the thumb screw.

Filtered gasoline should be used to prevent dirt or water entering the
gasoline system. Only high-grade, reliable filling stations, which supply
filtered gasoline should be patronized. '

After filling the tank and screwing on the filler cap, tighten the thumb
screw. This is necessary to prevent leakage of the air pressure by which
gasoline is forced to the carburetor.

Operating a New Car

It is recommended that the operator of a new car refrain from driving it
at its maximum capacity and speed until the car has been driven at least
five hundred miles. '

Although the parts of a Cadillac car are machined and ground with the
greatest possible accuracy and fineness of finish, manufacturing processes
cannot give to bearing surfaces the fine polish which results from actual
operation at moderate speed and under light loads.

For this reason, it is advised that a car be driven no faster than twenty
miles per hour for the first two hundred and fifty miles, and no faster than
twenty-five miles per hour for the second two hundred and fifty miles.

TOOL BOX LOCK

A compartment for tools is provided in the right hand dust shield. The
hinged door of the compartment forms a part of the dust shield and is
locked with the switch key. To open the tool box door insert the switch
key and turn the nickel plated handle to the right. Do not attempt to turn
the key in the lock. Insertion of the key unlocks the handle.
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STARTING THE ENGINE

1. Firs.t make certain that the transmission control lever is in the
neutral position and that the hand brake is applied, (see Figure 1.)

2. If the fuel pressure gauge on the instrument board indicates a
pressure of less than one pound, increase the pressure by means of the hand
air compressor. The handle of the compressor is screwed into place. Loos-
en it by unscrewing it a few turns in the counter-clockwise direction. After
the pressure has been increased to at least one pound, lock the plunger in
place by holding it in and turning it in the clockwise direction.

3. Place the spark lever about one-third the way down from the
‘“Advance” position, except in cold winter weather, when it should be at
the “Advance” position. If the engine should be cranked by hand, always
place the spark lever at the ‘“‘Retard” position. If this precaution is not
observed, a back kick will occur, resulting in personal injury.

4. In extremely cold winter weather, prime the carburetor by placing
the throttle lever at the “Close’” position, then pushing the accelerator
button down to the floor and permitting it to return. Twice repeat this
operation. Do not prime the carburetor except in extremely cold weather.

5. Place the throttle lever approximately one-fourth the way down
from the “Close’’ position.

6. In f:old weather, or in warm weather, if the engine has been standing
for some time, pull back the carburetor enriching button.

7. Switch on ignition by moving the ignition switch lever up.

8. Push down on the starter button. This will bring the starter into
operation and will cause the engine to ‘‘turn over.” (See under “Caution.”)
In extremely cold weather, when the car has been standing long enough
to have become thoroughly chilled, it is a good plan to release the clutch
before pressing down on the starter button, and to hold the clutch pedal
down during the cranking operation. If the habit is formed of doing this
regularly one will not be so likely to neglect to do it during cold weather.

9. Immediately the engine commences to run under its own power
which should be in a few seconds, permit the starter button to return to the,
normal position. If the carburetor enriching button is back, push it as far
forward as possible without causing the engine to stop or slow down ma-
terially. Push it in as far forward as it goes as soon as the engine is warm
enough to permit it. It is {mportant that the button be left back no longer
than is absolutely mecessary.
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If the engine does not start within thirty seconds, do not continue to
operate the starter, but permit the starter pedal to return to the normal
position and determine the cause. Be certain that the ignition is on,
that there is gasoline in the tank, and sufficient air pressure to force it to
the carburetor. The starter will crank the engine only; ignition and gas-
oline must be present before it will run.

Caution:—The action which causes the engine to ‘‘turn over’ is produced
by a gear of the electric starting motor sliding into mesh with teeth on the fly
wheel of the engine. When pushing down on the starter buiton to throw these
gears into mesh, if it should so happen that they are in just such positions that
the ends of the teeth of the starter gear come against the ends of the teeth of the fly
wheel, instead of the teeth of one sliding between the teeth of the other, do not
use force. Simply permit the starter button to return to the normal position
and then push it down again. In the meantime, the gears will probably have
changed their relative positions sufficiently to permit the teeth to mesh.

Oil Pressure

Lubricating oil is fed under pressure to the main and connecting rod
bearings of the engine (see under ‘“Engine Lubrication,” page 34.) The
pressure of the oil is indicated by the pressure gauge on the instrument
board. (See Fig. 1.)

When the engine is not running, the hand of the oil pressure gauge
should remain at zero, but immediately the engine is started and while it
is in operation, pressure should be indicated. The pressure indicated
depends upon the speed of the engine and the viscosity of the oil.

If at any time while the engine is in operation, the hand of the oil
pressure gauge remains at zero, stop the engine at once and determine {:he
cause. Serious engine trouble is a result of continuing to run the engine
without oil pressure.

GEAR SHIFTING

Caution: Do noi attempt to shift from neutral to any gear, (R D
or from ome gear to any other without first disengaging the = = S
main engine' clutch by pushing and holding down the clutch @)
pedal (see Figure 1.)

As the transmission is of the selective type, the opera- L) ‘H)

tor may shift from any gear to any other gear without Pig. 2.
shifting through a third gear. Control Lever

Referring to Fig. 2, the ball at the top of the trans- Positions.
mission control or gear shifting lever is shown at “N” in
the neutral position, at “L” in the low gear position, at “I” in the int.erm‘e—
diate gear position, at “H’" in the high gear position, and at “R” in the
reverse gear position.
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Starting the Car

To start the car, after starting the engine and unlocking the transmission
lock, push down on the left pedal, which is the clutch pedal, thereby re-
leasing the main engine clutch. Be sure the clutch pedal is pushed down
far enough to release the clutch completely. Then disengage the. hand
brake by means of the hand lever—still holding the clutch pedal down.
(If the car is standing on a grade it will be necessary to hold it with the
foot brake until ready to start.) Next shift into low gear.

To do so, move the control lever as far to the left as possible and then
pull it back as far as it will go (Flig. 8.) Open the throttle slightly by means
of the accelerator pedal or throttle lever and permit the main cluteh to en-
gage gradually, by allowing the pedal to come towards you slowly.

7N Ll ,’\\
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Fig. 8. . Pig.4.
Neulral to Low Low Gear to
Gear. Intermediate Gear. .

If it should so happen that the gears which mesh to make low gear are in
positions such that the ends of the teeth of one gear come against the ends
of the teeth of the other gear instead of the teeth of one sliding between
the teeth of the other, do not force them but return the transmission control
lever to the neutral position, engage the clutch by allowing the clutch pedal

to come towards you, again release the clutch, then shift into low gear as
directed above.

After the car is under way in low gear, release the clutch and shift into
intermediate gear. To do this move the control lever back to the neutral
position, then to the right and push it forward as far as it will go (Fig. 4.)
Then permit the clutch to engage. In shifting from low to intermediate
gear, it is advisable to pause for a moment in the neutral position if there is
a tendency of the gears to clash.:

After the car is under way in intermediate gear, shift into high gear.
To do this, simply release the clutch and then pull the control lever straight
back (Fig. 5.) Then permit the clutch to engage.
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It is possible when starting the car on level ground to shift from low gear
to intermediate gear and from intermediate to high gear at low speeds, and
shifting can be done more quietly than at higher speeds. In starting on an
incline a higher rate of speed must be attained before shifting gears.

Reversing

To start the car backwards, with the control lever in the neutral posi-
tion, release the clutch, move the control lever to the left and push it for-
ward as far as it will go. Open the throttle slightly by means of the
accelerator pedal or throttle lever and engage the main clutch gradually.

If it should so happen that the transmission gears which mesh to make
reverse are in just such positions that the ends of the teeth of one gear come
against the ends of the teeth of the other gear, do not force them, but return
the transmission control lever to the neutral position, engage the clutch,
again release the clutch and shift into reverse gear as directed.
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Fig. 5. Fig. 6.

Intermediate Gear Neulral to Reverse
{o High Gear. . Gear.

Shifting into Lower Gear

If, when ascending steep grades or pulling through soft mud roads or
deep sand in high gear, the speed of the car is reduced until theenginelabors,
shift into intermediate gear. To do this, release the clutch, then push the
control lever forward as far as it will go. Then engage the clutch. Itis best
to allow the car to slow down before making the shift and then, after releas-
ing the clutch, to shift quickly. An experienced driver may find it more
satisfactory to shift from high into intermediate gear in the following
manner:

Release the clutch, return the control lever to the neutral position, en-
gage the clutch, at the same time slightly accelerating the engine; then
release the clutch again, and instantly shift into intermediate gear. Engage
the clutch.

‘This entire change may be made in less time than it takes to read these
directions by one who becomes familiar with this method. Shifting in this
manner may be accomplished satisfactorily at higher speeds than is possible
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when shifting in the usual manner. It is not recommended, hbwever, that
the operator attempt to shift from high to intermediate gear in this manner
until he has considerable experience in shifting in the ordinary way.

Stopping the Car

First close the throttle and then release the engine clutch. Next return
the transmission control lever to the neutral position. The clutch may then
be re-engaged. Stop the car by pushing forward on the brake pedal. After
the car has been brought to a stop, apply the hand brake by means of the
hand brake lever.

Stopping the Engine

After stopping the car and applying the hand brake, move the ignition
switch lever down.

TILTING HEAD LAMP REFLECTORS

Cadillac headlamps are provided with highly efficient diffusing lenses
which deflect and spread out the rays. To provide for deflecting the rays
still further on special occasions when more illumination is desired nearer
the car, as in rounding sharp corners and going over the crests of steep
grades, the reflectors in the headlamps are pivoted so that they can be
tilted. They are controlled by a button on the instrument board (see Fig.
1) and are tilted down when the button is pushed forward. To raise the
reflectors for illumination of the distant road pull the button out from the
instrument board,

DRIVING SUGGESTIONS
Rules of the Road

Road and traffic laws vary greatly in different localltles It is, therefore,
impossible to set down a complete list of rules which may be followed in all
parts of the country. The following are some of the rules which are universal
in practically all parts of the United States.

In meeting a vehicle going in the opposite direction pass to the right.

In passing a vehicle going in the same direction pass to the left.

Always stop with the right hand side of the car next to the curb. If it is
necessary to turn the car around to do this, it should be done.

Never turn around or turn off onto another road without making abso-
lutely certain that there is no other vehicle directly behind you.

Never enter upon street car tracks without making sure that there is
no car directly behind you—no matter how sure you feel, look and+see.

Do not cross street car or steam railroad tracks without making certain
that it is absolutely safe to do so. At any railroad crossing which is on an
up grade or which for any reason must be approached very slowly, it is a
wise precaution to shift to intermediate gear before crossing as the car can
thereby be accelerated more quickly, if necessary.
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In crowded traffic do not apply the brakes suddenly unless it is abso-

lutely necessary. It may be that a following vehicle cannot stop as quickly
as you can.

On wet asphalt streets or slippery roads do not apply the brakes sud-
denly unless it is absolutely necessary. Cadillac four wheel brakes minim-
ize the possibility of skidding under these conditions but their effectiveness
should not induce anyone to drive less carefully.

Always signal vehicles at the rear, before turning. The law requires this
in most cities.

Slow down in passing vehicles going in the opposite direction.

One of the most essential things to remember is that you should never
“lake a chance.”

Coasting

To coast on the level, close the throttle and then release the main engine
clutch by pushing forward on the left pedal.

When descending grades a good method is to close the throttle and, with
the clutch engaged, allow the engine to do the holding back as much as
possible. This saves much wear on the brake band linings. The resistance
offered by causing the car to drive the engine when “high gear” or “‘direct
drive” is engaged is usually sufficient to control the speed. When the engine
does not offer sufficient resistance the speed may be checked further by
applying the foot brakes. ’

When it is necessary to descend a very steep grade it is best to engage the
intermediate or possibly the low speed gear before commencing the descent,
and if the resistance thus obtained is not sufficient, to supplement it by the
foot brakes. Bear in mind that the more the resistance of the engine is
used in coasting the longer the brake band linings will last and the longer
the brakes will retain their adjustment.

Do not switch off the ignition when coasting with the car driving the
engine. This does not appreciably increase the resistance and is liable to
injure the engine. Even with the throttle closed some fuel is admitted to
the cylinders and if this is not burned it condenses on the eylinder walls and
washes off the oil by which the pistons are lubricated. In time a sufficient
quantity of this unburned fuel would find its way into the crankcase to
dilute the oil supply and destroy its lubricating qualities.

DON'TS FOR GENERAL OPERATION

Don't fail to change the engine oil frequently.

Don’t fail to push forward the carburetor enriching button as soon after
starting as possible.
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Don’t fill the lubricating system of the engine alone and neglect to lu-
bricate all other parts of the car.

Don’t neglect the lubrication of any part of the car.
Don’t run the car at sustained high speed when it is new.

Don’t permit filling station attendants to remove the strainer in the oil
filler before adding oil. This strainer, which is of fine mesh, is necessary to
insure against dirt or other foreign matter entering with the oil.

Don’t allow the clutch to engage suddenly,
Don’t prime the carburetor too much.

Don’t attempt to shift from neutral to any gear, or from one gear to
another gear without first releasing the clutch.

Don’t attempt to shift from the reverse gear to any other gear when the
car is moving.

Don’t attempt to shift from any forward gear to the reverse gear when
the ecar is moving. «

Don’t attempt to shift from the high gear to the low gear when the car
is moving.

Don’t attempt to shift from the intermediate gear to the low gear when
the car is moving, unless it is moving very slowly. Ordinarily it is best to
stop the car altogether,

Don’t switch off the ignition when coasting with the car driving the engine.

Don’t push the starter button when the engine is running.

Don’t turn the steering gear when the car is standing. This is not only

unnecessary but is also bad practice. The front wheels pivot more easily if
they are rotating. \

Don'’t fail to investigate any unusual sound which may develop in the

car. The car should be inspected at the maintenance station of a Cadillac
distributor or dealer.

Don’t neglect to inspect the level of the acid in the storage battery every
500 miles and add distilled water if necessary. (See page 62.)

Don’t turn corners at high speed.

Don’t neglect to keep the cooling system filled. +

Don’t drive fast or attempt to stop suddenly on wet pavements.

Don't attempt to start the engine with the switch turned off, without
air pressure or without gasoline in the tank.

Don’t neglect to keep the tires inflated properly.
Don’t race the engine when it is not driving the car. There is no worse abuse.
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OPEN CAR CURTAINS

Installing Curtains

The side curtains with which the open cars are equipped are carried in an
envelope provided with cloth partitions to prevent rubbing and chafing. The
Touring Car curtains are stowed under the front seat; the Phaeton, in a com-
partment back of the front seat, with a door opening in the tonneau; the
Roadster, in the package compartment just back of the seat,

The Touring Car and Phaeton curtains are in six sections, each of which
is marked to indicate its position, as ‘‘Left Front”, “Right Center”, etc. The
front and center sections on both sides are each provided with a rod, the lower
end of which fits a socket in the top of the door. When a curtain is folded

Fig. 7. Center Section of Side Curtains
Showing Position of Rod.

for stowing, this rod is parallel with the bottom of the curtain as shown in
Fig. 7. Before thc curtain can be attached to the door, the rod must be
moved to the position shown by the dotted line. The upper end of the rod
is slotted to engage with the stiffener which runs along the upper edge of the
curtain. '

The rear sections should be applied first, followed by the center and front
sections in the order named. The rear sections
should be fastened to the rear bows under the side
flaps of the permanent rear curtains.

Curtain Fasteners

Most of the curtain fasteners used are of the type
illustrated in Fig. 7a. When this type of fastener is
snapped together, it becomes locked on three sides.
To release the fastencr, it must be lifted on the side
which is not locked. This side is indicated by a small Fig. 74
projection on the fastener as shown in Fig. 7a.  This

pes s Curtain Fastener
type of fastener cannot be released by lifting it at
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any other side. The remainder of the fasteners used are of the usual glove
type. ,
Before the curtains are stowed, they should be dry and clean.

SPEEDOMETER

The speedometer registers the speed at which the car is traveling, the
total number of miles traveled, and the trip mileage. The total mileage
cannot be reset but the trip mileage can be reset to zero.

An automobile repairman should never 3e permitted to attempt to
adjust or repair the speedometer head or to replace the glass. This work
can be done only by men experienced in speedometer work and only with
special machinery and tools.

If the speedometer head is removed, handle it with the same care that
you would a fine watch. The speedometer head may easily be damaged
by rough handling.

CLOCK

The clock is at the right of the ignition and lighting switch. It has an
eight day movement and is wound and set in the same manner as any
stem winding watch. The winding and setting stem is on the under side of
the clock just back of the instrument board.

TIRE AIR PRESSURES

For normal driving the following air pressures are recommended for
the 83" x 5" tires which are standard on V-63 Cadillac cars.

With Driver Only With Full Load

Body Style Front Rear Front Rear
Touring 45 lbs. 50 1bs. 45 lbs. 65 lbs.
Phaeton “ 45 ¢ « 60
Roadster ¢ 45 “ 50
Coach ¢ 50 ¢ 60 “
5-passenger Sedans “ 50 o 65
7-passenger Sedans “ 55 a 70 «
2-passenger Coupe H 45 ¢ o 50 “
Victoria “ 50 “ 60 “
5-passenger Coupe ‘ 50 * “ 60
Limousine “ 55 ¢ Tong oo
Town Brougham “ 50 ¢ , ¢ 65

Note—Front tires on cars driven at high speeds must be inflated to
more than the pressure recommended above. This is important.
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TIRE VALVE CAPS

The caps which fit over the tire valve stems on
some makes of tires are combination dust and valve
caps. They can be removed or replaced without
screwing the cap the entire length of the thread on
the stem. -

To install one of these tire valve caps, place the
cap over the valve stem and turn it a few turns to
the right to engage the thread in the sliding nut
inside the cap. (See Fig. 8.) If the sliding nut is too
far inside the cap to be reached by the valve stem,
shake it down by tapping the bottom of the cap on
some solid object. When the valve stem has been
started in the sliding nut push the cap down as far
as it will go. Turn the cap to the right until it
locks tightly.

To remove a tire valve cap turn it two or three
turns to the left. This loosens the sliding nut inside
the cap. Next pull the cap up as far as it will go.

Fig. 8 Then remove the cap by unscrewing it the rest of
Tire Valve Cap the way.

'DEMOUNTABLE RIMS

Demounting Rim with Tire

Jack up the axle until the wheel is free from the ground. Then remove
the valve cap and the valve stem clamping nut. Loosen the eight rim
clamping nuts with the brace wrench furnished with the tool kit. Turn
each clamp so that the lug is away from the rim and hold it in this position
by tightening the nut slightly with your fingers. Turn the wheel so that
the valve is at the top and pull the bottom of the rim towards you un-
til it clears the wheel. The rim with tire can then be removed by lifting it
straight up.

Mounting Rim with Tire

If the rim you are mounting has no split clamping ring, take the one
from the rim removed. Turn the wheel so that the hole for the valve stem
is at the top. Hold the rim so that the valve stem is at the top and so that
the rim latch and the clamping ring are towards you. Insert the valve
stem and then push the bottom of the rim into place.
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Turn each clamp to its original position and turn the clamping ring so
that the split in the ring comes directly under one of the clamps. Tighten
each clamping nut slightly. Then continue around the wheel, tightening
each nut firmly. Screw onthe valve stem clamping nut and tighten it firmly
against the rim. This s important. Install the valve cap. (See page 18.)

Fig. 9. Fig. 10.

Removing Tire from Rim Removing T'ire from Rim,
First Position. Second Position.

If the rim does mot run true, mark the part that runs “out” from the face
of the wheel. Then slightly loosen the nuts diametrically opposite this part
and tighten the nuts at the marked part. Proceed in this manner until the
rim does run true.

Removing Tire from Rim

Caution—Do not attempt to remove a tire from a demouniable rim with-
out first completely deflating the tire. Serious personal injury may result if
this 18 attempted.

The tire may be removed without removing the rim from the wheel.

Deflate the tire. Then open the lock
with the pointed end of the tire tool or
with a screw-driver.

4 Raise one end of the ring with the
¥ tool as shown (Figure 9) until the lug is
clear of the slot in the rim.

Raise the end of the ring further and
- force the lug out over the edge of the
« rim. (Figure 10.)

Start at the end of the ring, which is
out of the groove, and remove the entire
ring from the rim. (Figure 11.) (See note.)

Fig. 11, .
Removing ;?,-,e from Rim, Turn the wheel until the valve stem is
Third Position. at the top, and pull the lower part.of the
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tire towards you until it is clear of the rim. The tire may then be removed
from the rim by lifting it straight up.

Note—In removing the ring from the rim, care should be taken to
avoid opening the ring beyond its elastic limit. When the ring is free
from the rim, the ends should overlap from 14 to 134 inches which they
will do if the ring has not been stretched in removal.

If the ends of the ring do not overlap they should be closed together
before replacing. If this is not done there is a possibility of the lock fail-
ing to engage the lugs on the ends of the ring. This might later be the
cause of an accident. :

Fig. 12 Fig, 13,

Placing Tire on Rim,
First Position.

Placing Tire on Rim,
Second Position.

Placing Tire on Rim

If the demountable rim is on the wheel, jack up the axle and turn the
wheel until the hole for the valve is at the top.

Hold the tire so that the valve stem is at the top and insert the valve
stem in the valve stem hole in the rim and wheel. Then push the bottom
of the tire into place.

Insert one end of the locking ring in
the slot in the rim. Then with the tool as
a lever, force the tire back far enough to
allow the ring to go on easily. (Figure
12.)

R Starting at the end of the ring which
Fig. 14. is inserted in the slot in the rim, force the
remainder of the ring into place by using
the tire tool as pliers. (Figure 13.)

Placing Tire on Rim.
Third Position.
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Insert the flat end of the tool between
the rim and the ring and turn the tool up
edgewise. (Figure 14.) This will lift the
loose end of the ring and force it into
place.

Draw the ends of the locking ring
together with the tool. (Figure 15.)
Then swing the lock into place.

Then inflate the tire. (See under
“Tire Air Compressor,” page 21 and “Tire
Air Pressures,” page 17.)

-

If the demountable rim is not attached Fig. 15.
to a wheel, lay the rim with the tire flat
on the ground when removing or replac-
ing a tire.

Placing Tire on Rim,
Fourth Position.

TIRE HOLDER
The tire holder is designed to carry two standard size tires inflated on
rims. ,

To remove the tire with rim, remove the cap from the lock at the center
of the clamp and unlock it. Then unscrew the clamp as far as it will go.
The tire then may be removed.

To put a tire on the holder proceed in the reverse manner.

When mounting two tires on the tire holder, the clamping or locking rings
should face each other to prevent theft of the tires by removing them from
the rims. If mounting one tire on the tire holder, the clamping or locking
ring should face to the front or toward the body.

Care should be exercised not to permit the inner tire to strike the body
of the ecar when removing or replacing it.

TIRE AIR COMPRESSOR
Using the Compressor

To inflate a tire, first attach the air hose to the connection projecting

from the left hand dust shield just back of the battery box cover, then con-

nect the other end to the tire valve. Do not connect the hose to the tire
first, if there is air pressure in the tire.

If the engine is running, release the clutch by pushing the left pedal
down. Hold the pedal down until you are certain the transmission gears
have ceased to revolve, and then turn the slotted head of the compressor
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control shaft in the clockwise direction (see Figure 1). If the engine is not
running, it is unnecessary to disengage the clutch before bringing the com-
pressor into operation. .

Run the engine at a speed of approximately 1,000 revolutions per minute.
With all lights turned off, the ammeter on the instrument board should
indicate approximately thirteen at 1,000 revolutions per minute of the engine.
With the side, tail and speedometer lights turned on, the ammeter should
indicate approximately eleven at this speed. If the portable lamp is also in
use, the ammeter should read approximately ten. The compressor operates
at its most efficient speed at 1,000 revolutions per minute of the engine.
Do not race the engine in operating the compressor, or at any other time,
when it is not driving the car. _

To stop the compressor, turn the slotted head of the control shaft in
the counter-clockwise direction.

Caution:—Do not turn the compressor conirol shaft to bring the compressor
into operation when the engine is running and the clulch is engaged.

COLD WEATHER SUGGESTIONS

STARTING THE ENGINE

Manipulation of Carburetor Enriching Button

Pull back the carburetor enriching button before attempting to start the
engine in cold weather, but immediately the engine commences to run under
its own power push the button as far forward as possible without causing the
engine to stop or slow down materially and as far forward as it goes as
soon as the engine is warm enough to permit it.

Priming the Carburetor

In extremely cold weather, if the engine is not started in 30 seconds with
the carburetor enriching button pulled back, remove the foot from the
starter button. This will stop the eranking operation. Now open and close
the throttle once or twice with the hand throttle or the foot accelerator. Do
not open and close the throttle more than twice. Opening and closing the
throttle operates the throttle pump of the carburetor. This raises the level
of the gasoline in the carburetor, thereby priming it. If the throttle is
opened and closed more than twice, gasoline is forced out of the carburetor.

Position for Spark Lever

Except in extremely cold weather the spark lever should be placed about
one-third the way down from the “Advance” position when starting. In
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extremely cold weather, it should be in the “Advance” position when starting.

(If the engine is to be cranked by hand, the spark lever shoul
the “Retard” position.) . ® ver should be placed at

It is the practice of some drivers to place the spark lever at the “Retard”
position whgn starting the engine. While this is the proper position for the
spark lever if the engine is to be hand cranked, there is no reason for retarding
!;he spark when the engine is electrically cranked and starting is facilitated
if the spark lever is advanced. In extremely cold weather there is no reason
why the spark lever cannot be placed in the “Advance” position if the
engine be glectricall‘y cranked and a quicker start is assured if this is done
The following will explain why it is possible to fully advance the spark Ievex:
at such times:

The mixture in a cold engine does not burn as rapidly, nor is there so
much.ener'gy in it, as when the engine is warmer and the fuel.is better
vapon'zed._ When the engine is cold a large percentage of the heat of each
explomqn is instantly dissipated by reason of the cold combustion chambers
and cylinder walls, the result being that an explosion which in a hot engine
would occur early enough and have energy enough to produce a “spark
knock” or “back kick,” occurs so much later and is so much less intense
that neither of these results is produced. ’

It is best to have the spark lever in thé fully ad iti
‘ y advanced position f
weather starting for the follpwing reasons: ’ or eold

. As explained before, a cold mixture ignites much more slowly than a hot
mixture. A cold, slow-burning mixture, if ignited on top dead center on
account of the spark being in the retarded position, may burn through the
power st':roke, through the exhaust stroke and may be still burning in the
combustion chamber when the inlet valve is opened to draw in another
Fha:rge. When. this happens, the flame sets fire to the incoming charge
lgmtl’?g the mixture in the intake pipe and carburetor, producing a “po;;
back” in the carburetor. The possibility of this happening is very much

less if ignition is started earlier by placin ;
g the spark lev .
vanced position. , p er in the fully ad

Position for Throttle Lever

In winter weather the throttle lever should be opened pnly sl
for starting. ) Many drivers make a practice of openinlz); the fhrgrttf:g:it;z
or ngarly so immediately the engine is started and after shifting the trans-
mission into gear. The full suction of each piston through the carburetor
under ‘fhese conditions causes the auxiliary air valve in the carburetor to
open wide, allowing a large volume of cold air to rush into the carburetor.
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-The proportion of air to gasoline drawn in under these conditions is
practically the same as when the engine is hotter, but as only a portion of
the gasoline drawn in is vaporized, and as only the vaporized portion burns,
the proportion of air to gasoline burned is greater than when the engine is
warmer, thus producing a “lean” mixture. A “lean” mixture is slow bur-
ing, whether it is warm or hot, and a cold “lean” mixture is particularly slow
burning. Thus if the throttle is opened suddenly before the engine is thor-
oughly warm, the cold ‘“lean” mixture resulting, burns so slowly that a
“pop back” in the carburetor is almost sure to occur.

Use of Starter Button

Do not press the starter button while the engine 18 running.

In extremely cold weather, when the car has been standing long enough
to become thoroughly chilled, it is a good plan to release the clutch before
pressing down the starter button and to hold the clutch pedal down during
the cranking operation. If this is not done, the starter is called upon to
turn the jackshaft in the transmission in addition to cranking the engine.
While at ordinary temperatures the additional energy required is almost
negligible, in extremely cold weather the lubricant in the transmission may
offer enough resistance to the transmission gears to increase considerably
the demand upon the battery. If the habit is formed of regularly holding
the clutch pedal down during the eranking operation one will not be so likely
to neglect to do so during cold weather.

ANTI-FREEZING SOLUTIONS

In cold weather a good anti-freezing solution should be used. A solu-
tion of commercial glycerine and water is recommended of the correct
proportion for the temperature experienced. The following are the freezing
temperatures of glycerine and water solutions:

Glycerine Water Freezing Temperature
(Parts by volume) (Parts by volume) (degrees Fahr.)
1 3 20°
1 2 12°
1 1 0°
3 2 —4°

Do not use a solution containing calcium chloride, as it is injurious to
the metal parts of the cooling system. .
The radiator condenser also makes it possible to use with safety an anti-

freezing solution of denatured or wood aleohol and water. The following
are the freezing temperatures of denatured alcohol and water solutions.
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Denatured Alcohol Water Freezing Temperature
(Parts by volume) (Parts by volume) (degrees Fahr.)

1 ‘ 4 10°
1 3 0°
1 2 ~—10°
1 1 —25°

Before filling the cooling system with anti-freezing solution, the condenser
should be drained by removing the plug “R”, Fig. 22. If water is left in
the condenser at this time, it may freeze before enough alcohol passes over
from the radiator to lower its freezing temperature.

Caution—Strong solutions of alcohol have a harmful effect on the finish. In
adding pure alcohol or solutions containing 50 per cent or more alcohol, extreme
care must be used not to let the liguid spatter or spill. A funnel and a pouring
vessel with a suitable spout should always be used. Especially avoid pouring
cold alcohol into extremely hot water. The effect of this is {o make the mizture
foam up and possibly bubble over on the finish.

The capacity of the cooling system exclusive of the condenser, is 51
gallons. The condenser should contain an additional three quarts, making a
total of six gallons. '

Caution—Do not use water alone in the cooling system during freezing weather.

Use a good' anti-freezing solution. Water will freeze even though the engine
be run continuously.

ADDITIONAL COLD WEATHER SUGGESTIONS

Starting in Intermediate or High Gear

Sta;ting in intermediate or high gear should not be done at any time,
but this is particularly unfair to a cold engine, as it necessitates a further
opening of the throttle than is necessary when starting on low gear, with
the probability of a “pop back” in the carburetor.

Cold Test of Engine Oil

Use oil having a low cold test. In other words, use oil which flows freely
at low temperature. (See under “Lubricants,” page 33.)
Frequent Changing of Oil .

Water and gasoline may accumulate in the crank case of the engine
during cold weather. It is necessary, therefore, to drain the oil frequently

‘and replace it. (See under “Replace Engine Oil Frequently During Cold

Weather,” page 36:) If water and gasoline are permitted to accumulate in
the crank case, serious damage to the engine may result.
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Strainers in Gasoline System

It may be found necessary to remove the strainers in the gasoline line
more frequently during cold weather in order to prevent an accumulation
of water at these points which would freeze and prevent the gasoline from
flowing to. the carburetor. (See under ‘“Settling Chambers and Strainers,”
page 53.)

OPERATION OF ENGINE
General Principle

The production of power by the engine may be described briefly as follows:

Gasoline is forced by air pressure from the tank to the carburetor. At
the carburetor the gasoline is mixed with air in the proper proportion,
forming an explosive vapor or gas. The gas is drawn through the intake
manifold and inlet valves into the cylinders of the engine, where it is com-
pressed and ignited by electrie sparks, the pressure of the resulting explosions
producing the power.

The quantity of gas supplied to the engine is regulated by a throttle
valve at the carburetor which is operated by means of the throttle lever
at the steering wheel or by the accelerator button at the right of the brake
pedal.

Four-Cycle Engine

The engine is of the four-cycle type, that is, there are four movements
or strokes of each piston and two revolutions of the flywheel to complete
each power producing stroke. The four strokes.of the cycle each have a
different function and follow one another in the same order as follows:

Suction Stroke. The suction stroke commences with the piston at its
highest point in the cylinder and with the inlet and exhaust valves closed.
Immediately the piston starts to descend the inlet valve opens and through
this valve a charge of gas from the earburetor is drawn into the space above
the piston.

Compression Stroke. As the piston starts upward again after completing
the suction stroke, the inlet valve closes. As there is then no escape for the
gas in the cylinder, it is compressed, the maximum compression being reached
when the piston is at the top of its stroke.

Power Stroke. At the completion of the compression stroke, the spark
takes place at the spark plug, igniting the compressed charge of gas. The
heat resulting from the rapid combustion causes the pressure of the con-
fined gas to rise almost instantaneously to several times its pressure
before the explosion. This pressure exerted on the piston forces down the
piston and produces the impulse which is transmitted by the connecting
rod to the crankshaft, causing it to rotate. '
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Exhaust Stroke. Just before the piston reaches the end of the power
stroke, the exhaust valve opens. It remains open as the piston travels
upward again on the exhaust stroke, driving the burned gas out from the
cylinders. By the time the piston has reached its highest point it has forced
out the burned gas and the exhaust valve closes. Having completed the
four strokes, the piston is now ready to draw in a new charge and to repeat
the cycle. ‘

The same cycle of events takes place in all of the cylinders but no two
pistons are at the same point in the eyecle at the same time. In the Cadillac
eight cylinder V-type engine, the impulses in the eight cylinders are so
timed that a power stroke is begun every quarter turn of the crankshaft.
In other words, the crankshaft receives four overlapping impulses every
revolution. The order in which the impulses take place is shown in Figure 186.

Automatic Spark Control

When each piston is at its highest position in the cylinder is, of course,
the time when the charge is at its greatest compression, or, in other words,
when the gas is “jammed in the tightest.” Ignition occurring exactly at
this instant produces a much more forceful explosion than if it occurred at
a time when the charge was not so tightly compressed.

If the charge were ignited the instant the contact is made in the ignition
timer, regardless of the speed of the engine, the spark could be set per-
manently in one position and would not require changing. But a certain
amount of time elapses from the instant the circuit is closed at the ignition
timer until the charge is ignited in the cylinder. While this time is but the
merest fraction of a second, in fact, almost infinitesimal, yet it is time just
the same and must be taken into account when dealing with such a rapidly
acting mechanism as an automobile engine.
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The lapse of time required to ignite the charge is always the same regard-
less of the speed of the engine and pistons. You will realize that when the
engine is running, say 3000 R. P. M., the pistons are traveling many times

as fast as they do when it is running only 300 R. P. M. When the engine

is running 3000 R. P. M,, it is necessary therefore to start the ignition proe-
ess earlier.

In the Cadillac this is accomplished by means of a ring governor located
directly under the ignition timer. As the speed of the engine increases, the
ring in the governor assumes a position more nearly horizontal, forcing the
timer cam slightly ahead on the shaft by which it is driven. This causes
the timer contact points to break earlier, thereby starting the ignition
process earlier in relation to the positions of the pistons. When the engine
slows down, the ring in the governor assumes a position more nearly ver-
tical, forcing the cam back on the shaft by which it is driven, causing the
contact points to break later and thereby starting the ignition process later
in the strokes of the pistons.

Manual Spark Control

The automatic control takes care of the spark position for all ordinary
driving. A spark lever is provided, however, by which the ignition timing
may be still further advanced or retarded.

Ordinarily the spark lever should be carried about one-third the way
down from the “Advance” position. To get the best results, however, it
should be retarded further for extremely low speeds and advanced further for
extremely high speeds. The car should be driven at all times with the great-
est possible spark advance permitted by the speed of the engine.

Advancing the spark too far for given engine speeds will usually cause a
slight pounding noise, which is sometimes not noticed by the beginner, as
it is usually but slight owing to the substantial character of the crankshaft
and bearings.

When starting the engine, place the spark about one-third the way down
from the “Advance” position, except during extremely cold weather when it
should be placed at the “Advance’” position. If the engine should be cranked
by hand, the lever should be placed at the “Retard” position. If this caution
is not observed a “back kick” may occur, probably resulting in personal in-
jury.

WINDSHIELD POSITIONS
Open Cars

Under ordinary conditions, sufficient ventilation in the front compart-
ment of the open cars is provided for by the cowl ventilator which is oper-
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ated by a lever just in front of the instrument board and at the right of the
steering column. Additional ventilation for warmer weather is provided
for by the adjustable upper and lower sections of the windshield.

To secure greater ventilation by means of the windshield, the lower sec-
tion of the windshield should be tilted inward. The thumb screws half way
up the windshield standards must be loosened before the lower section can
be moved and should be tightened afterward. If still greater ventilation
is desired, the upper section may be tilted toward the driver. The rubber
strip between the windshield glasses must be removed before either the up-
per or lower section of the shield is tilted inward.

The normal position of the windshield for inclement weather is with
the upper and lower sections closed, and with the removable rubber strip
between the glasses. If rain or snow should freeze on the glass, making it
impossible to clean it with the windshield wiper, the upper section may be
tilted out at aslight angle. This isknown as the “rain vision” position.

Closed Cars

. Ventilation in the front compartment of some of the closed cars is pro-
v1‘ded for by raising the windshield glass which is in one piece. The glass
slides up and down and is operated by a knob above the windshield. (See

Fig. 1). The knob should be turned counter-clockwise to raise the glass
and clockwise to lower it. :

. If only moderate ventilation is desired, the windshield glass should be
raised only a slight amount, so that the lower edge of the glass is still below
the ledge over the instrument board. In this position air is deflected down
behind the instrument board through an opening extending the entire width
of the windshield. If additional ventilation is desired, the windshield glass
should be raised above the level of the ledge over the instrument board.
In this position air enters the compartment direct.

Qn closed cars which have the windshield in two sections, ordinary
ventilation. is provided by the cowl ventilator as on the open cars. To
secure greater ventilation in these cars the upper edge of the lower
sectgon of the windshield should be tilted outward, leaving the upper
section closed. To do this, loosen the thumb screws at the sides
lift the handles until the lower edge clears the weather strip on thé
cqwl, and tl}en push outward. Tighten the thumb screws when the
windshield is in the open position. If still greater ventilation is

desired the lower section of the windshield should be elosed and the upper
section tilted outward. '
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IMPORTANCE OF LUBRICATION

There is no one thing which is the primary cause of more trouble and
the cause of more expense in maintenance to the mechanism of an auto-
mobile than insufficient lubrication. :

All moving parts of the Cadillac car are manufactured with an unusual
degree of accuracy. In order to maintain the splendid running qualities
of the car, it becomes necessary systematically to introduce suitable lubri-
cants between surfaces which move in contact with one another.

; It should be borne in mind constantly that where one part moves upon or in
contact with another friction s created. Friction means wear, and the wear will
be of the metal dtself unless there is oil. The use of too much oil 1s better than

too little, but just enough 1s best. ,

Proper lubrication not only largely prevents the wearing of the parts,
but it makes the car run more easily, consequently with less expense for
fuel and makes its operation easier in every way.

The oiling diagram shown on page 38 indicates the more important
points which require attention. But do not stop at these. Notice the
numerous little places where there are moving parts, such as the yokes on
the ends of various brake rod connections, ete. A few drops of oil on these
occasionally will make them work more smoothly.

Judicious lubrication is one of the greatest essentials to the satisfactory
running and the long life of the motor car. Therefore, lubricate, and lubri-
cate judiciously.
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LUBRICANTS

There are many grades of oils. There are none too good. Naturally,
we have experimented a great deal with numerous lubricants to determine
which are best adapted for the various parts of the Cadillac car. It is not
always an easy matter for users to obtain suitable lubricants. The constant
demand made upon us by Cadillac users has induced us to provide suitable
lubricants which may be obtained from Cadillac distributors or dealers.

Engine 0Oil

Cadillac Engine Oil is recommended and is supplied in three grades:
light, medium and heavy. If some other oil is preferred our Technical
Department will mail a complete up-to-date list of tested and approved
oils on request.

The oil used should be a filtered one and not an acid or alkali treated oil.

We cannot hold ourselves responsible for damage resulting from the use
of oil not suited to the Cadillac engine.

Rear Axle and Transmission Lubricant

Cadillac Rear Axle and Transmission Lubricant is recommended for the
rear axle and transmission. This lubricant is made in two grades: heavy and
light, for summer and winter use respectfully. It is important that the light
grade be used when low temperatures prevail. ‘

Gun Grease

Cadillac Roller Bearing and Cup Grease is recommended for use in the
grease gun or, in its absence, number three cup grease.

Distributor Grease
Cadillac Distributor Grease is recommended for the distributor.
Universal Joint Grease

Cadillac Universal Joint Grease is recommended for the universal joints

on the drive shaft or, in its absence, number three fibre grease.

Steering Gear Lubricant .

Cadillac Steering Gear Lubricant is recommended for the steering gear.
In its absence a mixture consisting of seventy-five per cent of Cadillac Rear
Axle and Transmission Lubricant and twenty-five per cent Cadillac Roller
Bearing and Cup Grease or number one cup grease can be used.
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ENGINE LUBRICATION
Lubricating System

The lubrication of the engine is by oil under pressure. A supply of oil
is carried in the oil pan. Oil is drawn from the oil pan by an oil pump and
forced to the main engine bearings.

The connecting rod bearings on the crank shaft are lubricated by oil
from the main bearings forced through holes drilled in the crank shaft. A
bole drilled in the forward end of the crankshaft communicates with a hole
drilled in the crankshaft sprocket through which oil is supplied to the cam-
shaft driving chain. The cylinders are lubricated by oil thrown from the
lower ends of the connecting rods.

The pressure of the oil is regulated by pressure regulator (Figure 17),
- containing a valve under spring tension. When the pressure is reached
for which the valve is set, the valve is forced open and the oil overflows
past the valve. A small hole drilled in the regulator housing allows oil to
by-pass the valve when the valve is seated. Oil flowing through the by-
pass and oil forced past the valve is carried to the camshaft bearings, power
pressure pump in the gasoline system and the camshaft sprockets and
chains through a hole drilled in the camshaft.

There is one gauge and one indicator in the lubricating system. The
pressure gauge is located on the instrument board and indicates the pres-
sure of the oil. The indicator is attached to the upper cover of the erank
case near the carburetor and indicates the level of the oil in the engine.

Filling Lubricating System

An oil level indicator on the engine is for the purpose of indicating when
the supply of engine oil is low and when a sufficient amount has been added.
The indicator is between the cylinder blocks and is under the intake mani-
fold, on the right hand side.

Oil should be added whenever the red ball of the indicator is down to
the line marked “Fill.” Do not risk running the engine after the red ball
has reached the line marked “Fill.” If, through oversight, the.red ball
should reach the line marked “Empty” the engine should be stopped imme-
diately and supplied with oil. The oil filler is just back of the fan on the
right side. (See Figure 17.)

Use only oil which is suitable (see under “Lubricants,” page 33), and
be certain that the oil is free from dirt or lint before pouring it into the
engine, A

-
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When the red ball of the indicator is at “Full” the engine should con-
tain seven quarts of oil.

OIL LEVEL INDICATOR ~emtm OIL FILLER

:/ OlIL PRESSURE REGULATOR

DRAIN PLUG

Fig. 17.
Oil Filler, Pressure Regulalor, Level Indicator and Drain Plug.

Replace Engine 0il

At the end of each 500 miles of travel remove the drain plug from the
enginie oil pan (see Figure 17). After the oil has drained out replace the plug
and through the oil filler on the housing just back of the fan, add seven
quarts of fresh engine oil (see under “Replace Engine Oil Frequently During
Cold Weather,” page 36). A socket wrench with a long handle is supplied
with the tool equipment to facilitate the removal and replacement of the
drain plug.

At the end of the first 1,000 miles of travel, at the end of the next 3,000
miles of travel and at the end of every 4,000 miles of travel thereafter, drain
the oil pan as directed in the preceding paragraph, replace the plug and
through the- filler add a mixture consisting of three quarts of,kerosene oil
and one quart of engine oil. The mixture must be free from dirt and lint.
Run the engine at a speed of between 600 and 1,000 revolutions per minute
for the period of one minute. Then drain the oil pan, remove it and the
screen from the engine and thoroughly clean the oil pan and screen. Do
not fail to add seven quarts of fresh engine oil after replacing the oil pan.
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After cleaning the lubricating system with a mixture of kerosene and
engine oil it is a good plan to clean the valve and seat of the pressure regu-
lator. The regulator is located just back of the right hand block of eylinders.
The valve can be removed after removing the regulator cover by unserew-
ing it. It is important also to make certain that the small by-pass hole by

which oil is permitted to escape when the regulator valve is closed, is clean
and free from any obstruction. Do not use waste in cleaning the regulator

valve or its seat. Use cloth free from lint.

Caution:—Do not fail to replace the engine oil as frequently as suggested.

Replace Engine Oil Frequently During Cold Weather

The mileages given under “Replace Engine Qil” at which engine oil
should be replaced and the oil pan and screen cleaned are those at which
this work should be done during warm weather.

During eold weather water and gasoline may accumulate in the crank-
case of the engine. It is necessary, therefore, to drain the oil pan and clean
the oil pan and sereen much more frequently than during warm weather.

The frequency with which it is necessary to do this depends very largely
upon the manner in which the car is driven. In cases where the car is driven
short distances only and frequent stops are made so that the engine base
and the oil remain cold it will be necessary to drain the oil pan and to clean
the oil pan and screen much more frequently than in cases where the car
is driven for longer distances with fewer stops, so that the engine base
becomes thoroughly warmed.

If the car is constantly making short trips in cold weather the oil should.

be drained every 350 miles of travel or once a week and the oil pan and
sereen cleaned once a month.

Unless the o1l ts drained out and the oil pan and screen are cleaned frequently
tn cold weather, sertous damage to the engine may result, particularly on cars in
ghort trip service.

Oil Pressure

The pressure indicated by the oil gauge on the instrument board varies
with the speed and temperature of the engine and the viscosity of the oil.
When the engine is warm and supplied with fresh Cadillac Engine Oil or oil
of approximately the same viscosity, the pressure as indicated by the gauge
should be from five to seven pounds when the engine is idling. (When idling
the engine should run at approximately 300 revolutions per minute, if the

~
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throttle stop-screw at the carburetor is properly adjusted.) At higher
speeds a higher pressure should be indicated and at lower speeds, a lower
pressure. Before the engine has become warm, higher pressures will be
indicated at given speeds. In other words, maximum pressures will be
indicated at given speeds when the engine is cold and the oil is fresh; mini-
mum pressures, when the engine is hot and the oil becomes thin from use.

Practically all engine lubricating oils become less viscous from use even
under normal conditions. Running the engine too long with the ecarburetor
enriching button pulled back will cause the oil to be thinned more rapidly
due to the condensation of gasoline from the rich mixture.

Caution

If when starting the engine after replacing the oil it is found that the
pressure gauge does not register pressure, stop the engine immediately and
prime the oil pump. This may be done by disconnecting, at its upper
end, the oil pipe running from the engine around the right hand side of the
dash, and forcing clean engine oil into the pipe. Connect the pipe and
tighten the union before starting the engine.

Do not continue to run the engine if, as a result of low viscosity of the oil,
or other cause, pressure ts not indicated on the gauge when the engine is running.

~ (See under *Replace Engine Oil,”’ page 35.)

~ GENERAL LUBRICATION

It is manifestly impossible to give exact directions in every instance as
to just how frequently each individual point should be oiled or exactly how
much lubricant should be applied. In the following directions this is given
approximately, based on average use. The numbers refer to Fig, 18.

With the tool equipment of each car is packed a lubrication chart, with
a schedule for the lubrication of the car, This is intended to be hung in
the garage to serve as a reminder.

. EVERY 125 MILES
Engine: 28

At every 125 miles, or oftener, determine the quantity of oil in the engine
and add oil if required (see under “Filling Lubricating System,” page 34, and
under “Replace Engine Oil,”” page 35).

EVERY 500 MILES
Grease Gun Connections: G

Points “G” should be lubricated with the grease gun at every 500 miles

of travel. Cadillac Roller Bearing and Cup Grease or No. 3 cup grease is
recommended.
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Fig. 18. General Lubrication Diagram

Each “0 Indicates An Oiling Point at Which Engine Ol Should Be Applied.

Each G Indicates a Grease Gun Connection.
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Each Number Indicates a Lubricating Point for Which Instructions Are Given Under “General Lubrication.

Others are indicated by arrows.

Lubricating points which are visible in the diagram are surrounded by circles.
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Springs: 1, 2,12, 17, 27

It is recommended that the springs be lubricated every 500 miles by
painting the edges and ends of the leaves with engine oil. A small, stiff
brush should be used. After applying the oil, the car should not be washed
until it has been driven far enough to allow the lubricant to work in between
the leaves. Do not open the leaves and insert lubricant.

Replace Engine Oil

Replace the engine oil at the end of every 500 miles of travel. (See under
“Replace Engine Oil”, page 35, and “Replace Engine Oil Frequently During
Cold Weather,” page 36.)

Water in Storage Battery: §

Every five hundred miles inspect the level of the acid in the storage
battery and add distilled water if the level is low. (See under “Adding
Water to Storage Battery,” page 63.)

- EVERY 1000 MILES
Oil Cups: O
A few drops of engine oil should be applied at points “O” every 1,000
miles. - ’

Universal Joints: _,4,"20

Fill the forward and rear universal joints on the drive shaft between the
transmission and rear axle with Cadillac Universal Joint Grease every 1.000
miles. A connection is furnished with the grease gun which fits the filling
holes.

The forward joint on some cars is surrounded by a eylindrieal shield
shown at 20, Fig. 18, -to prevent grease from being thrown upon the under
side of the floor. To fill the joint it is necessary first to detach this shield
from the transmission case and to slide it back over the drive shaft.  This
may be done after loosening the two screws which hold the shield and turn-
ing the shield through a small are in a counter-clockwise direction. On
other cars the shield covers only the upper half of the joint and grease can
be injected from underneath without removing the shield.

Fan Driving Clutch: 16

There is a lubricating point in the hub of the rear fan disc just forward of
the shield which encloses the fan spring. This point is fitted with a slotted
screw plug.  Every 1,000 miles, the screw plug should be removed and
the grease gun connection furnished with the tool equipment should be tempo-
rarily fitted in its place. A small amount of Cadillac Roller Bearing and Cup
Grease should then be injected with the grease gun. Be sure afterward to
remove the connection and replace the secrew plug. This is important. A
grease gun connection should not be installed permanently in place of the
screw plug as the fan will be thrown out of balance.
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Generator Oil Cups: 23, 24

These oil cups conduct lubricant to the forward and rear bearings on
"the armature shaft of the motor generator. A few drops of engine oil should
be applied every 1,000 miles.

Oil Holes at Steering Wheel: 6,7

A few drops of engine oil should be applied at “6” and *“7” every 1,000
miles. The hole at “6” is in the collar directly above the steering wheel.
The oil hole at 7" is at the upper end of the steering column and is closed
by a screw plug, which must be removed before the oil can be applied. Do
not mistake the hole in the collar just below the steering wheel for an oil
hole. This hole is for tightening the collar in assembly and is not drilled
through.

Engine Rear Supports: 9, 22

There are felt wicks in the frame brackets to which the engine supports
are bolted. Engine oil should be applied at these points every 1,000 miles
of travel or oftener if necessary.

Clean Engine Lubricating System

At the end of the first 1,000 miles of travel, at the end of the next 3,000
miles of travel, and at the end of every 4,000 miles of travel thereafter,
clean the lubricating system and the oil pan and screen. (See under ‘“Re-
place Engine Qil”, page 35, and “Replace Engme Oil Frequently During
Cold Weather,” page 36.)

+

EVERY 2000 MILES
Transmission: 21

The transmission should contain sufficient lubricant to bring it up to the
level of the filling hole at the right hand side. The level should be inspected
every 2,000 miles and lubricant added if necessary. - Cadillac Rear Axle and
Transmission Lubricant is recommended. It is important that, with the be-
ginning of freezing weather; the heavy lubricant be drained and replaced thh
the light or winter grade.

Rear Axle: 18 (

The rear axle should contain enough lubricant to bring it up to the level
of the filling hole in the rear cover plate. The level should be inspected
every 2,000 miles and lubricant added if necessary. Cadillac Rear Axle and
Transmission Lubricant is recommended. It is important that, with the be-
ginning of freezing weather, the heavy lubricant be drained and replaced with
the light or winter grade.

Timer and Distributor: 26

Every 2,000 miles remove the small breather at the rear of the timer-
distributor housing by unscrewing it and pack Cadillac Distributor Grease
around the gears by which the timer and distributor are driven.

~
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Valve Stems: 11, 25

Apply engine oil to the valve stems and cam slides every 2,000 miles.
This may be done by lifting the valve compartment covers and inserting
the spout of the oil can.

Steering Gear: 10

The steering gear should be lubricated every 2,000 miles by applying the
grease gun to the connection at “A”, Fig. 26. Cadillac Steering Gear Lu-
bricant is recommended. In order to determine when sufficient grease has
been injected, remove the screw plug from the hole in the steering column
just below the steering wheel and inject grease with the gun until it flows
from this hole. :

Speedometer Flexible Drive Shaft -

The flexible shaft by which the speedometer is driven is carried in a flexible
casing. The shaft should be removed from the casing and lubricated at the
end of every 2,000 miles of travel. Cadillac Roller Bearing and Cup Grease
is recommended. ~

Do not under any circumstances attempt to lubricate the speedometer
head. Any parts in the head which require lubrication are amply supplied
when the head is assembled.

EVERY 4000 MILES

Clutch Thrust Bearing: 8

. Every 4,000 miles remove the cover plate shown at “8.” With the engine
not running reach in and turn the cluteh thrust bearing so that the small
filler screw is at the top. Remove the screw with a screw driver. Care
must be exercised not to drop the secrew into the clutch case.

A small connection for the grease gun is furnished with the tool kit.
Screw this into the threaded hole from Whlch the filler screw was removed
and attach the grease gun.

Cadillac Roller Bearing and Cup Grease is recommended.

Wheels: 3, 14, 19, 29
Front Brake Trunnions 15, 30

Every 4,000 miles, or every six months if the car is driven but little, all
the wheels shou]d be removed (see under “Wheels”, page 67) and the bearings
thoroughly cleaned in either gasoline or kerosene and examined. The
bearings should be lubricated with a thin grease. Cadillac Roller Bearing
and Cup Grease is recommended. Do not use heavy grease, as it will roll
away from the path of the rollers and will not return.
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Every 4,000 miles, while the front
wheels are removed for lubricating, the
brake operating trunnions inside the
front wheel brake drums should also
be lubricated by attaching the grease
gun to the connection at “A.” Fig. 19,
and injecting grease just until it begins
to appear around the trunnion bearing.
Do not inject too much grease. Before
replacing the wheel be sure and wipe off
any grease appearing around the trun-
nion bearing.

Clean Engine Lubricating System
» Fig. 19. Front Wheel Brake Lubricating
At the end of every 4,000 miles of Counection.  (Front Wheel Removed)

travel clean the engine lubricating

system and the oil pan and screen. (See under “Replace Engine Oil”, page
35 and “Replace Engine Oil Frequently During Cold Weather,” page 36.)

Horn: 13

The horn is lubricated when assembled and does not require further
lubrication but the commutator of the horn should be inspected every 4,000
miles and cleaned if necessary. To do this remove the motor shell from the
horn. If the commutator appears to be dirty clean it with a dry cloth.
This should be done with the horn motor running so that the commutator
will be cleaned on all sides. Do not attempt to polish the commutator
or brushes with oil or vaseline. These parts are designed to run dry.

Replace Transmission Lubricant: 21

At the end of every 4,000 miles of travel remove the drain plug from the
under side of the transmission case and drain out all of the lubricant. Refill
with two quarts of suitable lubricant. Cadillac Rear Axle and Transmission
lubricant is recommended. It is important that the light grade be used in
winter. The filler is shown at “21,” Fig. 18.

Replace Rear Axle Lubricant: 18

At the end of every 4,000 miles of travel remove the drain plug from the
axle and drain out all of the lubricant. Refill with 5 quarts of suitable lubri-
cant, Cadillac Rear Axle and Transmission Lubricant is recommended.

It is important that the light grade be used in winter. The filler is shown at
“18,” Fig. 18.

LUBRICATION 43

ADDITIONAL

In addition to the places specially mentioned, note carefully and oil
all of the small connections and joints throughout the car, such as the various
brake rod connections and joints in the brake mechanism.

Also lubricate the door lock strikers and striker plates, the dovetail bump-
ers, the door hinge pins and the door. checks as directed under “Care of
Body,” page 50.

. 9
Remember that wherever one part moves in contact with another

wear will be reduced to the minimum by lubrication.
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TIRES

Each tire maker publishes a booklet with instructions for care and repair
of tires. Every motorist should provide himself with one of these and
thoroughly familiarize himself with the contents. We give here suggestions
- that apply to pneumatic tires in general.

Probably 769, of so-called “tire trouble” is the result of misuse. We
give here some suggestions regarding the more important points of the care
of tires. '

Result of Under-Inflation

Under-inflation causes a tire to flatten out under load. This causes the
side walls to bend sharply as the tire revolves. The result is the breaking
of the side walls. An under-inflated tire is susceptible to bruise, broken
cords and blow-out. : ‘

Result of Improperly Aligned Front Wheels

Running a car with the front wheels out of alignment causes rapid tread
wear. ' This usually affects both tires similarly, although sometimes only
one tire is affected. An incorrect adjustment of the front axle parallel rod
or a bent steering arm is responsible for the condition, Unless the wheels
are in proper alignment the treads of the front tires will wear away in a
remarkably short time.

Neglect of Small Cuts

If cuts extending to the cords are neglected deterioration and
blistering of the tire tread is the result. It is unnecessary to remove a tire
to treat small cuts of this nature. Tire companies furnish a plastic com-
pound for filling cuts. This prevents moisture and dirt from getting in. If
a cut is large, it should be vuleanized at once.

Result of Improperly Adjusted Tire Chains

Tires are sometimes badly damaged through the use of tire chains which
are incorrectly adjusted or which are fastened to the spokes of the wheel .
holding the chains tightly in place.

The least injury results when chains are applied loosely leaving play
enough to permit them to work around. The wear on the tire is thus dis-
tributed evenly. Probably the greatest amount of injury comes from using
chains unnecessarily on paved streets. .

Result of Sudden Application of the Brakes

The sudden application of the brakes resulting in sliding the wheels
causes the treads to wear away in spots. A tire will give away very rapidly
under this severe treatment.
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Additional Suggestions

The tires are constructed for the purpose of carrying up to certain maxi-
num loads and no more. It should be realized that overloading a car be-
yond the intended carrying capacity is sure to materially shorten the life of
she tires. '

Do not turn corners or run over sharp obstructions, like car tracks, at
2 high rate of speed. Such practice is sure to strain or possibly break
the cords, with the result that the further life of the tires will be limited.
Remember that most tire troubles are the result of abuse.

Avoid scraping the tires against the curb and running in ruts. This
kind of wear scrapes off the rubber side wall and exposes the layers of
cords to dirt and moisture, which soon starts to rot the cords.

In turning in a narrow street, avoid striking the curb.

If a tire goes flat without any indication of injury to the tire, see that
the valve is not leaking. A little moisture on the tip will show bubbles if
the air is escaping.

In case of puncture, the car should be stopped at once and the tube
repaired or replaced, or the tire replaced by the extra one. The tire should
also be examined carefully and the cause of the puncture ascertained and
~ the nail, glass or whatever it may be, should be extracted. Before replacing
" the tire on the rim, examine the inside of the casing to see that the cause
of the puncture is nnt still protruding. It is also advisable to look over the
 outside of the tires frequently and take out any pieces of glass or other
' particles which may have become imbedded in the casing.

Don’t run in ruts or car tracks; the sides of a tire will soon wear out
under such treatment. Avoid large stones or other obstructions in the
road. To hit one of these may break the carcass even though no external

injury be visible.

The garage floor should be kept free from oil or gasoline. The tires on

a car left standing on a grease-covered floor deteriorate quickly, the natural

enemies of rubber being oil and gasoline. These destroy the nature of the
rubber, rendering it soft, so that it cuts and wears away quickly.

If the car is not used during the winter, it is better to remove the tires

from the rims, keeping casings and tubes in a fairly warm atmosphere away

from the light. It will be better to slightly inflate the tubes, as that keeps
them very nearly in the position in which they will be used later on. If the
tires are not removed and the car is stored in a light place, it will be well
to cover the tires to protect them from the strong light, which has a dete-
riorating effect on rubber.

~
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) The. greatest injury that can be done to tires on a car stored for the
winter is to allow the weight of the car to rest on the tires. The car should
be blocked up, so that no weight is borne by the tires, and the tires should
'then be dgﬂated partially. - This will relieve the tires of all strain, so that
in the spring they should be practically no worse for the winter’s séorage.

STORAGE
Engine

To prepare the engine for storage proceed as follows: Start the engine
cover th.e radiator and run the engine until it is hot. (See under “Personai
Danger in Running Engine in Closed Garage,” page 54.) The engine should
be run at a speed which will show an ammeter reading of about 10 with all

lights switfzhed off. It usually requires from two to ten minutes to heat
up the engine.

Aft:er the engine is hot, stop the flow of gasoline to the carburetor by
removing the gasoline tank filler cap, thus relieving the air pressure. Im-
mediately the engine starts to slow down from a “lean mixture” inject
from three to four tablespoonfuls of clean fresh engine oil into the car-
buretor. This may be done easily after lifting the large polished alumi-
num cap on the carburetor directly over the air valve. This will stop the
engine. Be certain there is no fire near when the filler cap is removed. Re-
place and tighten the cap after the engine stops.

Open the compression relief cocks by turning them counter-clockwise.
Putc from two to three t.ablespoonfuls of clean fresh engine oil into each
cylinder and before closing the cocks crank the engine three or four re-

vplutions with the ignition switched off. This will tend to distribute the
oil over the eylinder walls.

If the engine is started again repeat the series of o . .
s eration
Paragraphs 1, 2 and 3. Y s given in

Drain th‘e‘ coqlh:lg system. You will find complete directions in this
book under “Draining the Cooling System,” page 57.

Storage Battery
(See under “Preparing Battery for Winter Storage,” page 63).

Tires

-During winter storage it is best to remove the tires from the rims and
lgeep ‘the .casings and tubes in a fairly warm atmosphere away from the
light. Itis best to inflate the tubes slightly after the tires have been removed
to keep the tires in the position in which they are when inflated on the rim.
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If the tires are not removed from the car, and the car is storefl ina light
Jlace, it is best to cover the tires to protect them from strong light, which
1as a deteriorating effect on rubber. |

The greatest injury that can be done to tires when' the car is stored is
-0 allow the weight of the car to rest on them. If the tires are npt removed
-he car should be blocked up so that no weight is borne by the tires and the
sires partly deflated. 4

Rody and Top ‘
Tt is best to put the top up and cover the entire car to protect it from dust.

Taking the Car Out of Storage o

When the car is taken out of storage and before the engine is started,
jrain the oil from the oil pan, remove and clean the oil pan angl l’),aﬁle plate
and replace the oil with fresh oil. (See under “Replace Engine Oil,” page 35.)

The following instructions should be followed carefully in starting the
angine: .

Open the compression relief cocks by turning them c?untgr-?lqckwxse
and put from two to three tablespoonfuls of clean fresh engine oil into eag:h
eylinder. .

Close the cocks and with the ignition turned off turn the engine over a
tew revolutions by hand. This will tend to distribute the oil over the
- eylinder walls.

Start the engine in the usual manner.

Immediately the engine starts push the carburetor enriching button as
tar forward as possible without causing the engine to stop or slow down ma-
terially and open the throttle to a poipt which causes an amme.ter readl.ng
of approximately 10 with all lights switched off. With ’ghe engine running
inject from two to three tablespoonfuls of clean fresh.engme oil }nto the car-
buretor. This may be done after lifting the large polished aluminum cap on
the carburetor directly over the air valve.

Push the carburetor enriching button forward as far as it will go as soon
as the engine is warm enough to permit it. -

CARE OF BODY

Finish

The finish of an automobile requires more careful and frc?que.nt atten-
tion when the car is new than when it is older and the varnish is harder.
Particular care should be taken to keep mud from the body and hood of the
car while new. “ ’

Never permit mud to remain on the finish over night or long ent?ugh to
dry. If it is not possible to wash the car thoroughly before putting it away
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for the night, flush it off and then thoroughly wash the car the next morning.
Mud permitted to remain on the car until it has dried, is not only difficult
to remove but stains and dulls the finish.

Washing the Car

Use clean water and plenty of it. Do not use water containing alkali,
In parts of the country where the regular water supply contains alkali use
rain water. Do not use hot water, as it destroys the lustre. The tempera-
ture of the water should be between 40 and 60 degrees Fahrenheit. Do
not wash the hood while it is hot. The effect on the finish is the same as
washing it with hot water. Unless the hood is allowed to cool before wash-
ing, the lustre will soon disappear.

If a hose is used in washing, do not have water pressure greater than will
carry the water 67 beyond the end of the hose. Water under higher pressure
drives the grit and dirt into the varnish. It is best not to use a nozzle.

Start at one of the front wheels, first going over the underside of the
fender, the wheel and the chassis nearby, with water flowing gently from
the hose. This will flush off most of the mud and dirt,

If it is necessary to use soap to remove road oil from the underside of
the fenders or machine oil or grease from the chassis, use a little good auto-
mobile soap dissolved in a pail of water and apply the soapy solution with
a sponge.. Do not let this soapy solution remain on the finish more than
two or three minutes but immediately wash it off thoroughly with a good
soft carriage sponge. Then proceed to wash the under surfaces of the remain-
ing fenders, the wheels and the remainder of the chassis in a similiar manner.

When the washing of the chassis is completed begin at the front of ‘the
car and with the water running gently from the hose, flow on the body,
hood and upper surfaces of the fenders. This will soften the accumulation
of road dirt and remove most of it. Then go over the car again and remove
all dirt by rubbing lightly with a soft wool sponge, which should be kept
exclusively for the body, hood and upper surfaces of the fenders. At the
same time, apply gently from a hose an abundance of water. Rinse the
sponge frequently in clean water to remove any grit. After the washing
is completed squeeze the sponge as dry as possible and pick up all water
from crevices.

Then thoroughly wet a clean soft chamois, wring it as dry as possible,
and dry the finish. Rinse the chamois and wring it out frequently. - Do not
rub the finish or apply more pressure than is necessary to dry off the water.
Water evaporates quickly and leaves the finish in good condition.

If it is desired to chamois the wheels and chassis, wet the parts with
clean water if they have become dry, and then wipe them. Use a separate
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jamois for the chassis. Do not use on the body a chamois that has been
sed on the chassis or wheels.

Do not use soap, gasoline, kerosene or anything of this nature-on the
nish. Such ingredients attack the varnish.

Do not clean the glass with preparations which may contain harmful
igredients. Use only cleaning compounds which are known to have no
estructive effects on highly polished glass.
pholstery

To keep the upholstery in closed cars in the best condition it should be
leaned thoroughly at least once a month with a whisk broom and vacuum
leaner. Dirt and grit accumulating in the fabric wear it out faster than use.

Spots on the upholstery may be cleaned with any good dry cleaner. When
he cleaner has thoroughly cvaporated, apply a hot flat iron wrapped in a wet
loth. Steaming the fabric and mbbmg lightly against the nap will raise the
ap to its normal position.

Jody Bolts

An automobile body is attached to the chassis by hold-down bolts. Between
he sills of the body and the chassis frame is placed a closely woven fabric,
alled “anti-squeak,” which may compress to some extent under the weight
~ f the body. Since this may permit the body bolts to loosen somewhat, it is
vell to have the bolts inspected occasionally and tightened if necessary.
~ 00se body bolts result in noises which are frequently attributed to other
~auses.

Joor Hardware

Whenever the chassis is being lubricated it is important to lubricate the
oor locks and other door hardware as follows:

Place a few drops of oil on each door lock plunger or striker, turning the
andle back and forth so that the oil will work into the lock. Also place a
rop of oil on cach of the striker plates against which the strikers engage
shen the doors are closed. The hinge pins should also be oiled sparingly, so
s not to get oil on the finish.

Each door has a wedge-shaped tongue which dove-tails into a receptacle
n the body when the door is closed. These tongues should receive a small
mount of grease or oil.

A check which limits the outward movemant of the door is fitted at the
op of each door. Apply asmall amount of hard grease to the pin which
lides in the slot at the top of the door.

Vindow Regulators

The window regulators should not be forced after the window has been
aised or lowered as far as it will go. In order to provide easy operation of
he windows, the regulator handle has a leverage of about fifteento one and
o apply excessive force is liable to result in damage.

-
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GASOLINE SYSTEM

General Description

The supply of gasoline is carried in a tank at the rear of the car and is
forced to the carburetor by air under a pressure of one to two pounds. A
float controlled needle valve in the carburetor maintains the gasoline at
the correct level in the carburetor bowl.

The gasoline pressure is indicated by a gauge on the instrument board
(see Figure 1). A hand air compressor on the instrument board is provided,
by which pressure for starting may be obtained when the car has been
standing long enough to make this necessary. When the engine is runnmg,
pressure is automatically maintained by an air compressor on the engine,
driven by an eccentric on the front end of the cam shaft. An air pressure
relief valve connected in the air line prevents the pressure rising above that
for which the valve is set.

The pipe extending almost to the bottom of the gasolinc tank is a con-
tinuation of the gasoline line. The air line simply enters the tank at the
top and does not extend into the gasoline.

Filling the Gasoline Tank

The gasoline tank is at the rear of the car. (See Fig.21.) The filler
cap may be removed after loosening the thumb screw.

Gasoline should be strained through a wire cloth of very fine mesh before
it is poured into the tank. If dirt or water is allowed to enter the gasoline
system it may cause great annoyance by getting under the carburetor inlet
needle and causing the carburetor to flood.

After filling the tank, screw on the filler cap and tighten the thumb
screw. This is necessary to prevent leakage of the air pressure by which
the gasoline is forced to the carburetor.

Settling Chambers and Strainers

There are two settling chambers in the gasoline system, one at the under
side of the gasoline tank and the other attached to the left hand side of the
frame of the car just under the front floor boards.

There is a drain plug at the bottom of each of these settling chambers.
Every one thousand miles or oftener the plug in the settling chamber under
the floor boards and the plug in the settling chamber underneath the gaso-
line tank should be removed to drain the settling chambers of any dirt or
water which has accumulated. Before unscrewing either of the plugs, the
car should be driven out of the garage into the open and the gasoline system
relieved of all air pressure by removing the gasoline filler cap on the tank.
Be sure there is no fire near the car when these plugs are removed.
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There are two strainers in the gasoline system which require cleaning
sriodically—one at the point where the gasoline feed pipe is attached to
ie carburetor, and the other attached to the drain plug in the settling
1amber under the front floor boards. (See Fig. 21.)

. PRESSURE GAUGE CARBURETOR . S
HAND AIR COMPRESSOR” | ]| - STRAINER - . oy
GASOLINE GAUGE - . - i

GASOLINE LINE CATCH BASIN

AIR LINE PRESSURE RELIEF VALVE

FILLER CAP

T pe

R GASOLINE TANK

. ‘ 'A _~,
DRAIN PIPE e i
POWER AIR COMPRESSOR

SETTLING CHAMBER SETTLING CHAMBER
AND STRA
DRAIN PLUG INER

Fig. 21. Gasoline System.

The strainers should be removed and cleaned every one thousand miles
«oftener. Remove the filler cap to relieve the air pressure before removing
ther strainer. In cold weather it may be found necessary to remove the

rainers more frequently, to prevent an accumulation of water at these

oints which would freeze and prevent gasoline from flowing to the car-
uretor.

CARBURETOR

The carburetor is correctly adjusted when jthe car is assembled and unless

| impered with should not require readjustment. It is unnecessary to change

1e adjustment for changes in season and weather.

Good carburetor action cannot be expected until the engine is thoroughly
armed up. Imperfect carburetor action while the engine is cold does not
idicate that the carburetor requires adjustment.

If adjustment of the carburetor seems to be necessary have it made by

Cadillac distributor or dealer. The adjustment should not be attempted
y one unfamiliar with it. .

ersonal Danger of Running Engine in Closed Garage

Carbon monoxide, a deadly poisonous gas, is present in the exhaust of
asoline engines. Increasing the proportion of gasoline to air in the mixture
«d to the engine, in other words, enriching it, increases the amount of
irbon monoxide given off.

The presence of carbon monoxide makes it very dangerous to run the
agine while the car is in a small, closed garage. If the doors and windows
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are open the danger is lessened, but it is far safer, particularly if an adjust-
ment of the carburetor is being made, to run the car into the open.

Serious personal injury may be caused by the presence of carbon mon-
oxide in a garage if the percentage of it in the air is greater than a very small
fraction of one per cent. Unconsciousness may result without warning.
It is reported that no indication of danger is given by personal discomfort
until too late. Deaths resulting from the presence of carbon monoxide in
garages have been reported.

COOLING SYSTEM

General Description

The cooling system is of the forced circulation type. Circulation through
each cylinder block is independent of that through the other, two pumps
being provided.

The temperature of the liquid circulated by the pumps is under ther-
mostatic control, the purpose of which is to permit liquid circulated through
the water jackets of the cylinders to warm up to the temperature at which
the engine operates best, very soon after the engine is started and to prevent
the temperature dropping below this point while the engine is running.

Condenser

A condenser, the purpose of which is to prevent the loss of the cooling
medium by evaporation, is attached to the right hand side of the car frame
and connected by a pipe to the radiator overflow pipe.

The operation of the condenser requires an air tight seal at the radiator
filler cap. To make it possible to serew down and tighten the cap without
injury to the rubber gasket, two metal washers are interposed between the
head of the cap and the gasket. If anything is installed on the radiator
cap which makes necessary cutting a hole through the gasket, care must be
taken that no air leak results,

Reﬁlling the Cooling System

Fill the cooling system with water during warm weather and with a suitable
anti-freezing solution during freezing weather. (See under “Anti-Freezing
Solutions”, page 24.) To fill the cooling system proceed as follows:-

Make sure that the cylinder drain plugs “E”, Fig. 22, are tightly in place.
Close the water pump drain valves “G”. Turn the thermostat control shaft
“B” on each water pump so that the triangular indicator on the end of the
shaft points up. The shaft may be turned in either direction.
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There is a drain plug “E” in each cylinder block and a drain Yalve “G”
1d a thermostat control shaft “B’’ at each water pump. A special wrench

i the drain valves “G’’ and the thermostat control shafts “B” is included in -

1

1e tool equipment of the car.

Remove the radiator filler cap “A”’ and fill the cooling system to within
ne inch of the top of the filler. Then add three quarts additional to fill the
yndenser which is connected to the radiator overflow pipe. This may be
one by pouring the liquid slowly into the radiator filler or by removing the
ller strainer and pouring the liquid directly into the overflow pipe through
small funnel. The second method is t?e shorter.

Fig. 22.  Cooling System

Screw the radiator filler cap down tightly after replacing it. This is .im-
sortant because the operation of the radiator condenser depends upon a tight
joint at the radiator cap.

After filling the cooling system turn the thermostat control shafts ‘iB’? S0
-hat the triangular indicators point down. These indicators should point up
when filling the cooling system and down at all otller times.
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Adding Cooling Solution

If only a small amount of cooling solution is necessary to fill the system,
it is necessary only to remove the radiator filler cap and pour in the required
amount,

Screw down the radiator filler cap firmly after replacing it. This is
necessary to insure operation of the condenser.

Draining the Cooling System

To drain the cooling system turn the thermostat control shaft “B,”
Fig. 22, on each water pump so that the triangular indicator on the end of
the shaft points up. The shaft may be turned in either direction. Then
open the drain cock “G” on each water pump and remove the drain plug
“E” on each cylinder block.

To drain the condenser remove the drain plug “R.”

Cleaning the Cooling System

The cooling system should be drained and flushed out every two or three
months. This can be done in the following manner:

Run the engine with the radiator covered until the liquid in the cooling
system is boiling hot.

Shut off the engine and immediately drain the cooling system.

If an aleohol anti-freezing solution is drawn off part of it may be used
again if the sediment is allowed to settle. In case it is used the specific
gravity should be tested with a hydrometer, after it has cooled thoroughly.

After the liquid is drained off, refill the cooling system with hot water and
repeat the operations outlined above.

In cleaning the cooling system do not turn the water pump shafts “B”
(Fig. 22) each time the cooling system is drained and refilled. After drain-
ing it the first time, leave the shafts with the indicators pointing up until
the cleaning has been completed and the cooling system has been refilled
with fresh liquid. Then turn the shafts so that the indicators point down.

If, in draining the second time, the water is very dirty, it may be desir-
able to repeat the flushing operation a third time, using a solution of sal-
soda. If the sal-soda solution is used, be sure that it is drained out and the
system flushed again with clear water.

The sal-soda solution should not be permitted to get onto the finish of
the hood or radiator.
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CADILLAC-DELCO ELECTRICAL SYSTEM

eneral Description

The Cadillac-Delco system is the single wire, single unit system. One
de of the motor, generator, storage battery, lamps, horn and ignition
sparatus is connected to some part of the frame of the car or the engine.
he other connections are made with copper wires or cables.

The motor generator serves both as a generator of current and as an
ectric motor for cranking the engine when starting. The principal ele-
ients of the motor generator are an armature and a field. There are two
indings on the armature and two in the field—one on the armature and
ne in the field are used when the motor generator is used as a generator
nd the other windings when it is used as a motor. ‘

GENERATION OF CURRENT

When the engine is not running and the lights are turned on, the ammeter
yeated on the instrument board (see Figure 1) indicates on the “discharge”
~ide of the dial, the amount of current drawn from the storage battery

or the lights. When the 1gmtlon switch is turned on the ammeter indicates
1 addition the current used in slowly rotatmg the armature of the motor
 enerator. When the starter button is pushed down, the current is no
nger required for slowly rotating the armature of the motor generator.
| ‘he ammeter then indicates only the current used for ignition and lights

' turned on. The ammeter does not indicate the amount of current used

a the cranking operation.

Before the-engine is running fast enough to generate sufficient current
o equal the current demand, the ammeter indicates on the ‘Discharge”
ide the amount of current being drawn from the storage battery. When
he engine has attained a speed sufficient to generate current to more than
qual demand, the ammeter indicates on the “Charge” side the excess
urrent. This passes to the storage battery and recharges it.

Ordinarily, with all lights switched off, sufficient current is generated to
tart recharging the battery when the car is operated in high gear at speeds
rom ten to twelve miles per hour and, of course, at much lower speeds
vhen the car is operated in low or intermediate gear. With all lights turned
n sufficient current is generated to take care of the requirements at speeds
rom ten to fifteen miles per hour. At speeds greater than this the surplus
wurrent passes through the storage battery and recharges it. In other words,
-he ammeter indicates the rate at which the storage battery is being charged
or discharged.
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To determine the total output of the generator turn off all the lights
and add the amount of current used for ignition, i. e., two to three amperes,
to the ammeter reading.

MOTOR GENERATOR COMMUTATORS
Do not put oil on the commutators of the motor generator.

IGNITION SYSTEM

The ignition system embodies the following elements: A source of cur-
rent, the generator, or at low speeds, the storage battery; an ignition timer,
which interrupts the low tension current at the proper instant to produce
a spark in the high tension circuit; an induction coil, transforming the
primary current of six volts into one of sufficient voltage to jump between
the points of the spark plugs; a condenser, which assists the induction coil
to raise the voltage, and which protects the contact points of the ignition
timer from burning; and a high tension distributor which directs the distri-
bution of the high tension current to the spark plugs in the respectlve
cylinders.

Spark Plugs

. Spark plugs should be clean. When carbon or soot is permitted to collect
on them short circuiting of the cwrrent results and prevents the proper
ignition of the charge in the cylinder. A good method of cleaning plugs is
to wash them in aleohol. Use gasoline in the absence of alcohol. '

In order to get the best results the points of the spark plugs should be
.023 of an inch apart.

Cleaning Lamp Reflectors

The reflectors of the head and side lamps are plated with pure silver. In
polishing, extreme care must be exercised in selecting materials which will
not serateh it.

Powdered dry rouge and a chamois skin are recommended. If the reflec-
tors are tarnished, moisten the rouge with alcohol, and apply with the
chamois. Then polish with a dry chamois and rouge.

The chamois should be soft and must be free from dust. Do not use a
chamois used for any other purpose.

Lamp Bulbs

It is recommended that bulbs for the lamps be purchased from a Cadillae
distributor or dealer. In any event bulbs should have the correct voltage
and candle power rating. The following is a table of correct voltages and
candle powers: :
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Lamps Voltage Candle Power
Head ' 8 21
Side 8 4
Instrument 4 2
Tail 4 2
Stop light 8 21
Back-up light 8 21
Portable 8 4
Dome, enclosed cars 8 4
Quarter, enclosed cars 8 2

Cigar Lighter

The cord which supplies current to the cigar lighter (Fig. 1) is carried on
a reel which is fastened to the front face of the instrument board and which
operates in a manner similar to a curtain roller. The cord may be pulled
out to any desired length and will lock when slowly released. To return the
lighter to its receptacle, pull the cord out slightly and then let it rewind
rapidly. To turn on the current, press the button in the rim of the
lighter. The current can be turned on only when the reel is locked, that is,
when the cord is slack. ‘ .

Some cars are equipped with a different type of cigar lighter which does
not have the locking feature and the cord must be held taut while the lighter
isin use. On these cars the current is automatically turned on when the
lighter is taken out and turned off when the lighter is returned to its re-
ceptacle.

" Portable Lamp

The portable lamp is attached to the right hand side of the front face

of the dash. The wire to the lamp is wound upon a reel. The current for
the lamp is controlled by a small switch button near the lamp socket. To
use the lamp lift the right hand side of the engine hood and pull the lamp
straight out from its socket. To release the reel and return the lamp to its
socket, press in on the switch button, holding it in while the cord is rewound.

STORAGE BATTERY
General Description

The storage battery consists of three cells. Itis carried in a compart-
ment in the left hand dust shield. The cover of this compartment forms a
part of the dust shield and may be removed after turning the nickel-plated
handle to the right. On some cars this handle is fitted with a lock which
must be unlocked by inserting the switch key before the handle can be

turned. Do not attempt to turn the key. Insertion of the key unlocks

the handle.
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Caution:—Never run the engine with the storage battery disconnected.
Serious damage to the motor generator may resull. Do not remove the motor
generaior or altempt any adjustment of the circuit breakers or remove any of
the wires to the circuit breakers, without first disconnecting the storage battery.

The battery is designed especially for the Cadillac-Delco electrical
cranking, lighting and ignition system and is unusually rugged and long
lived. It is made by the Electric Storage Battery Co., Philadelphia, Pa.,
whose batteries are known as “Exide” batteries. :

NEGATIVE TERMINAL

FILLING PLUGS POSITIVE TERMINAL

POSITIVE PLATE

2
KEEP LIQUID UP TO LEVEL OF
BOTTOM OF FILLING TUBE

GROOVED WOOD
SEPARATOR

- FLAT RUBBER SEPARATOR

'RUBBER JAR

NEGATIVE PLATE

Fig. 23. Slorage Ballery, Sectional View.

The specific gravity of the acid solution in the battery is an indication
of the state of charge. (See under “Hydrometer Syringe,” page 62.) Ina
fully charged battery the specific gravity should be from 1.270 to 1.290. It
Phe specific gravity registers from 1.150 to 1.170 it indicates that the battery
is practically discharged. A battery discharged below a specific gravity of
1.150 will not crank the engine nor will it burn the lights to full candle-
power when the engine is not running.
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Adding Water to Storage Battery

The acid solution in the battery must always cover the plates and the
level of the acid solution should be kept even with the bottom of the filling
tubes. Water should be added every 500 miles or frequently enough to keep
the level up to this point. Do not add acid. Usually it will require only a
teaspoonful or so; in hot weather it may require more. Be sure to replace
and tighten the filling plugs after adding water.

To remove a filling plug, turn it as far as possible in the counter-clock-
wise direction, then lift it straight up. To replace it, set the plug in place and
turn it in the clockwise direction until tight.

If a plug is left out or is loose, acid solution will escape from the cell,
especially when the battery is being charged. If a plug is lost or broken
obtain a new one and install it as soon as possible.

If one cell regularly requires more water than the others, thus lowering
the specific gravity of the acid solution in that cell, a leaky jar is indicated.
Even a very slow leak will in time result in the loss of all the acid solution
in the cell. A leaky jar should be replaced immediately by a new one.

Water for filling the battery must be pure. Distilled water, melted arti-
ficial ice or fresh rain water are suitable for this purpose. If rain water is
used, it should not be allowed to come in contact with any metal. It should
not be caught from a metal roof or in a metal receptacle.

Never keep the water in a metal container, such as a metal bucket or
can. It is best to get a bottle of distilled water from a druggist or from an
ice plant. A quart will last a long time. The whole point is to keep metal
particles out of the battery. Spring water, well water or hydrant water
from iron pipes generally contains iron and other metals in solution, which
will ultimately cause trouble if used.

Fig. 24. .Hydrometer Syringe

Hydrometer Syringe

A hydrometer (Fig. 24) is an instrument for testing the specific
gravity of a liquid. A hydrometer syringe is a hydrometer specially
designed for convenience in testing the specific gravity of the acid solution
in storage batteries. Hydrometer syringes are not a part of the electrical
system but can be purchased from any “Exide” representative

To test the solution in the storage battery with a hydrometér syringe,
proceed as follows: ‘ . .
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Remove the filling plug from the cell to be tested, compress the rubber
bulb of the syringe, and insert the pipette into the solution of the cell.
Hold the syringe as nearly vertical as possible, and gradually lessen the pres-
sure on the bulb until enough of the acid solution is drawn into the syringe
to float the hydrometer. The specific gravity reading is taken on the hydro-
meter at the surface of the acid solution in the glass barrel..

If the acid solution is below the top of the battery plate, or so low that
it is not possible to draw enough of the solution into the barrel to float the
hydrometer, fill the cell to the proper level (see Fig. 23), by adding pure
water, run the engine until the water has become thoroughly mixed with
the acid solution, and then take the reading as above deseribed. The engine
ghould run for several hours after water is added before an hydrometer
reading is taken.

Preparing Battery for Winter Storage

When the car is stored for the winter the level of the acid solution should
be even with the bottom of the filling tubes. (See under “Adding Water
to Storage Battery,” page 62.) If water is added it should be added just
before the last time the car is used so that it will be thoroughly mixed with
the acid solution. When the car is stored, the specific gravity of the acid
should register from 1.270 to 1.290. In this condition there is no danger
of the acid solution freezing. The specific gravity of water is 1.000 and
water freezes at 32 degrees F. above zero.

Unless the battery 1s fully charged or mearly so it is probable that the acid

_ solution in the battery will freeze and cause exiensive damage.

The following is a table of the freezing temperatures of sulphuric acid
and water solutions of specific gravities from 1.050 to 1.300.

Specific Gravity Freezing Temperature

(Hydrometer Reading) (Degrees Fahr.)
1.050 +27°
1.100 ' ' +18°
1.150 ‘ + 5°
1.164 , 0°
1.200 —17°
1.250 —61°
1.275 to 1.300 —90°

The battery should be charged every two months during the “out of
§er.vice” period, by running the engine. If the above is impossible and there
1s no garage equipped for charging batteries to which it may be conveniently
sept, the battery may be allowed to stand without charging during the
winter, provided the specific gravity of the acid solution registers from 1.270
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to 1.290 at the time the car is laid up. Much better results and longer life
from the battery will be obtained by giving the periodic charges.

The wires of the battery should be disconnected during the ‘out of
service” period, as a slight leak in the wiring will discharge the battery.

Placing Battery in Service Again

If the battery has received periodic charges it will be unnecessary to
give it any special attention, other than to fill it to the proper height with
distilled water and connect the wires which were disconnected when the
car was stored. After the car has been driven for a number of hours, the
specific gravity of the acid solution should be taken with a hydrometer
syringe. The solution should register from 1.270 to 1.290 if the battery is
fully charged.

A greenish deposit sometimes exists on the terminals of a storage bat-
tery which has been stored. This deposit may be removed with a solution
of bicarbonate of soda (common cooking soda) in water. Do not allow any
of this solution to get into the cells of the battery.

If the battery has not been kept charged during the winter, it is advisable
to remove it from the car and give it a fifty-hour charge at a 4-ampere rate,
before putting it into service again. This should be done at a plant equip-
ped to take care of the work. :

Sediment

The sediment which gradually accumulates in the bottom of the jars,
should be removed before it reaches the bottom of the plates. The need of
cleaning may be determined by inspection. Its necessity is indicated by
lack of capacity, excessive evaporation of the acid solution and excessive
heating when charging. If a battery is in need of cleaning or repairs, it is
best to communicate with a Cadillac distributor or dealer or with the nearest
Exide depot, who will advise you where to ship the battery. Do not ship
batteries without receiving instructions.

Exide Depots and Sales Offices

The Electric Storage Battery Company, whose general offices and works
are at Alleghany Avenue and 19th Street, Philadelphia, Pa., has repre-
sentative stations in towns of any considerable size where battery repair work
is done, as well as sales offices and Exide battery depots in a number of
the larger cities of the country, where complete assembled batteries and
repair parts are carried in stock. For the location of the nearest Exide re-
presentative, write the local Cadillac distributor or dealer, or, if preferred,
the Electric Storage Battery Company, at Philadelphia.
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TRANSMISSION AND CLUTCH

TRANSMISSION
General Description

The transmission is in unit with the engine, and is of the selective type
of sliding gear. The gear changes are accomplished by the movement of a
hand lever at the driver’s right (see Figure 1, also under “Gear Shifting,”
page 10).

‘When traveling in high gear, power from the engine is transmitted through
the transmission without passing through any of the transmission gears.
Power is transmitted through transmission gears when the car is operated
in intermediate, low, or reverse gear.

Changes of gear must never be attempted without first disengaging the
clutch by holding down on the clutch pedal.

Lubrication

‘The transmission case should always contain lubricant enough to bring
the level up to the filler plug in the right-hand side of the case. The level
should be inspected at least every 2,000 miles, and lubricant added if
necessary. :

At the end of every 4,000 miles the transmission case should be thor-
oughly drained and refilled with frésh lubricant.

Cadillac Rear Axle and Transmission Lubricant is recommended for the
transmission. It is important that, with the beginning of freezing weather,
the heavy lubricant be drained and replaced with the light or winter grade.

CLUTCH

General Description

The main clutch is of the multiple dise dry
plate type. The driving discs are covered on
both sides with a friction material composed
largely of asbestos, and are driven by gear teeth
in a clutch ring bolted to the fly wheel of the .
engine.

The driven discs are not covered. These
dises are carried on a cluteh hub and drive the
clutch hub through keys. The clutech hub in
turn drives the transmission shaft.

When the clutch is engaged by allowing
the clutch pedal to come toward you, the clutch
spring forces all of the discs together.
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The resulting friction between the driving and driven discs drives the
transmission shaft and the car when the transmission control lever is in
other than neutral position.

The clutch pedal should be adjusted occasionally to compensate for
wear on the facings of the clutch dises. This adjustment is explained below
under “Adjustment of Clutch Pedal Clearance.”

Adjustment of Clutch Pedal Clearance

After the car has been run for some time it may be found that the fac-
ings on the clutch discs have become compressed or worn to some extent
and that consequently the clutch pedal strikes the stop screw before the

clutch is fully engaged. When this condition exists a readjustment may be

made as follows:
Remove the pin “T,” Fig. 25, and unscrew the yoke “S,” which is

threaded on the rod “0,” so that when the pin ““T" is replaced the clutch

pedal has a movement back and forth of one and one-quarter inches without
starting to release the clutch. Secure the pin “T” with a cotter pin and
tighten the lock nut “R.”

: STEERING GEAR
General Description _

The steering gear is of the worm and sector type. Adjustments are
provided in the steering gear for taking up play, which may result after
long use.

The worm and sector are contained in
a housing, which is bolted to the web of
the side bar, and serves as a container for
lubricant.

Lubrication

The steering gear should be lubricated
every 2,000 miles by applying the grease
gun to the connection at “A”, Fig. 26.
Cadillac Steering Gear Lubricant is recom-
mended. In its absence, lubricant made
by mixing 75 percent of Cadillac Rear
Axle and Transmission Lubricant with 25
percent of Cadillac Roller Bearing and
Cup Grease or No. 1 cup grease can be
used. In order to defermine when suffi- -
cient grease has been injected, remove the  pij 5. Steering Gear Lubrication
screw plug from the hole in the steering Connection
column just below the steering wheel and
inject grease with the gun until it flows from this hole.

~.
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WHEELS

The adjustment of wheel bearings or the removal of wheels should not
be attempted by one unfamiliar with work of this nature. It isrecommended
that the car be taken to a Cadillac distributor or dealer for this work.

Removing a Front Wheel

Jack up the axle until the wheel is free from the ground. Remove the
hub cap by unscrewing it. Remqve the cotter pin. Remove the lock nut
“A,” Fig. 27. Remove the washer “B.” Remove the adjusting nut “C.”
The wheel may now be removed.

Before replacing the wheel, see that the bearings are clean and that they
are filled with a thin grease. Be sure that the grease is free from dirt and grit.

Replacing a Front Wheel and Adjusting Bearings

In replacing the wheel, adjust the nut “C” very carefully. (See under
“Caution in Adjusting Wheel Bearings,” page 68.) Replace washer “B,”

being sure that oneofthe
notches in the washer
fits over the stud “D.”
Replace the lock nut
“A” and - tighten care-
fully. Replace the cot-
ter pin.

It is better to adjust
the wheel bearings a
little too loose than
tight. If, after the ad-
justment is apparently
correct, a notch in the
washer “B” is not di-
rectly over the stud

Ft'g. 27. Front Wheel Bearings and Adjusting Nute,
“D,” itis best to loosen the adjustment rather than to tighten it.

Removing a Rear Wheel
Remove the hub eap “B”, Fig. 28, by unscrewing it.
Remove the spring locking ring “I.”
Withdraw the axle shaft “K.” .
Jack up the axle so that the wheel will clear the floor,

With a serew driver or blunt tool straighten the lug of the outer lock
washer “E” which has been bent over the lock nut “D.»"
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Remove thelock nut “D,” both washers “E” and the adjusting nut “F.”
The wheel can then be taken off.

Replacing a Rear Wheel
and Adjusting Bearings

Before replacing the wheel
see that the bearings “A” and
“G” are clean and filled with
light grease which is free from
dirt and grit.

In replacing the wheel, set
the adjusting nut “F” very
carefully. (See under “Cau-
tion in Adjusting Wheel Bear-
ings.””) Before replacing the
lock washers “‘E,” straighten
them or use new ones. Place

both washers in position, re- v
' versing the outer one with respect to the inner so that the lugs on one
washer are opposite the spaces between the lugs on the other washer,
' that is, so that the lugs on the two washers are staggered. Install and
~ tighten the lock nut “D.” Next select that lug on the inner washer which
falls nearest to the center of one of the flat sides of the adjusting nut and
| with a screw driver or other suitable tool bend this lug over the nut. Inthe
same way bend one of the lugs of the outer washer over one of the flat sides
of the locking nut. In bending the lugs of the locking washers, take care
not to alter the adjustment of the inner nut nor loosen the outer nut.

CAUTION IN ADJUSTING WHEEL BEARINGS

When adjusting the wheel bearings, with which the wheels are equipped,
great care must be exercised not to get them tight. These bearings will
revolve even when adjusted very tightly, but that condition is sure to prove
disastrous. They should be adjusted so that a very slight amount of play
or looseness may be discerned. '

If, after a bearing has been adjusted to a point that is apparently cor-
rect, the locking device cannot be placed in position without changing the
‘adjustment, it is far better to loosen the adjustment until it can be secured
with the locking device than to tighten the bearing adjustment.

Fig. 28. Sectional View of Rear
Hub, Showing Bearings.

BRAKES
General Description

There are three pairs of brakes: the rear wheel external brakes, the rear
wheel internal brakes, and the front wheel internal brakes. The rear wheel
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external brakes and the front wheel brakes are operated by the brake pedal
and are used for regular service. The rear wheel internal brakes are operated
by a hand lever and are used principally for locking the rear wheels when the
car is standing. :

The purpose of the front wheel brakes is to add to the braking ability as
much as is consistent with safety. It is not desirable to attempt to secure
the maximum possible braking effect on the front wheels for the reason that
when a front wheel slides without rotating it has no power to change the
direction of the car. The driver of a car with both front wheels locked has
therefore no control over its direction, particularly in rounding slippery corners.

The Cadillac front wheel brakes are accordingly designed so that when the
foot brakes are applied while the steering wheel is turned to right or left, only

Fig. 29. Rear Wheel Brakes (Wheel Removed)

the brake on the inner wheel is effective, and the outer wheel is left free to
rotate. This feature also provides that if the brakes are applied with sufficient
pressure to lock both front wheels while moving straight ahead on a slippery
road and the steering wheel is then turned to right or left, the brake on the
outer wheel will automatically release and the wheel will turn freely, giving it
ability to steer the car. ,
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Adjustment

Provision is made at each brake for its adjustment to compensate for wear
on the brake lining. It is recommended that the car be taken to a Cadillac
distributor or dealer for all brake adjustments. If this is done before the pedal
pad is less than oneinch from the toe board when the brakes are fully applied,
no emergency adjustment will be required. In the event, however, that the
adjustment is neglected and as a result the pedal pad touches the toe board
before the brakes are fully applied, an emergency adjustment may be made
by screwing down the adjusting nuts “C”, Fig. 29, one or more half-turns. The
nuts “C” lock every half-turn and must be turned a half-turn at a time.

If adjustment of nuts “C” is not sufficient, a more complete adjustment
should be made as follows:

Loosen the three locking nuts “E”, Fig. 29, and screw the two stop
serews “G” and the stop screw “X”’ away from the brake band. Observe the
clearance between those parts of the brake lining nearest the hexagonal
headed screw “A” and the brake drum. This clearance should be .030-.035
of an inch. If the clearance is not correct adjust the screw “A” until it is.
The screw “A” is kept from turning of its own accord by a lock washer which
turns with the screw and locks every half-turn. It must accordingly be turned
a half-turn at a time.

Loosen the locking nut “T”’ and adjust the nut “B” and the screw “X” so
that there is a uniform clearance of .030-.035 of:an inch between the lower part
of the brake lining and the brake drum. To decrease the clearance between
the brake lining and the drum the nut “B” should be turned counter-
clockwise (looking up).

Adjust the nut “C” and the two stop screws “G” so that there is a
uniform clearance of .030-.035 of an mch between the upper part of the
brake lining and the drum.

After making the foregoing adjustments so that there is a uniform clear-
ance of .030-.035 inch between the drum and the lining, check the result by
applying the brake and measuring the travel of the upper end of the lever
“7.” This travel should not be less than 74 inch.

If the end of the lever “Z” travels less than 7% inch in moving from
the released position to the applied position, readjust one or all of the nuts
“C" and “B” and the screws “A” “G” and “X” to increase the clearance
slightly, keeping the clearance uniform at all points around the drum.
Do not fail to tighten the locking nut “T” and the locking nuts “E”
when the adjustment has been made.

Do not change the adjustment of the screw “S.” This screw is properly .

set when the car is assembled and does not require readjustment in taking
up wear on the lining.
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Since the brakes are designed so that the greater proportion of the braking
load is taken by the rear wheel brakes, the rear wheel foot brakes can be
adjusted several times before it is necessary to make any adjustment of the
front wheel brakes. In any event the car should be taken to a Cadillac distri-
butor or dealer and the front wheel brakes adjusted before the limit of
adjustment for the rear wheel foot brakes has been reached.

All joints in the brake connections should be oiled at regular intervals.
The brakes should also be tested occasionally to be sure that they are in
serviceable condition. When the brake band linings have worn so that
further adjustment is impossible they can be renewed.

SNUBBERS

The spring rebound snubbers, of which there are four, one for each of the
front and rear side springs, should be readjusted at the end of the first 1000
miles of travel. This is necessary on account of a slight settling of the springs
and firmer seating of the coils of the snubber belts. The snubbers should

. also be lubricated every 4000 miles. Refer to a Cadillac distributor or

dealer regarding adJustment or lubrication of snubbers.
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REPAIR PARTS

Genuine Cadillac Parts

Cadillac owners are cautioned against permitting the use of other than
genuine Cadillac parts in the repair of their cars. The quality of the
Cadillac car is identical with the quality of its component parts, the pro-
duction of which is based upon more than twenty years of experience in
designing, manufacturing, and inspecting. No other individual or organi-
zation has access to the data resulting from this experience nor could they
possibly have the same interest in protecting the owners of Cadillac cars.

Uniform Parts Prices

Cadillac parts are sold at uniform prices throughout the United States
and are not subject to the addition of transportation, excise or other supple-

_ mentary charges.. Printed price lists published by the Cadillac Motor Car

Company are open to inspection by owners at any authorized Cadillac dis-
tributor’s or dealer’s establishment. '

Ordering New Parts

With many thousands of Cadillac automobiles in use, it is obviously im-
practical to deal directly with each Cadillac owner. We cannot open
accoun::is with any except regular distributors with whom annual contracts
are made.

To avoid unnecessary delay and correspondence new parts should, where
possible, be ordered from the distributor or dealer from whom the car was
purchased or from the nearest Cadillac distributor or dealer, who carries a
large stock and is generally in a position to supply a part immediately. If
he cannot do so, he can order it for you.

Where, however, conditions are such as in our judgment to warrant it,
we will fill orders for parts at current list prices, {. 0. b. factory, provided the
order is accompanied by cash. In ordering, send the engine number and
type of the car with an accurate description of the part desired, preferably
accompanied by a sketch with dimensions. If this cannot be done, return
the part tagged properly and with transportation charges prepaid. (See
below under “Returning Parts”). Otherwise, we cannot promise prompt
service or to fill the order intelligently.

Our responsibility ceases in all cases, with delivery to the transportation
company.

Returning Parts

In the event parts are returned, transportation charges must be prepaid
or the parts cannot be accepted. They should be tagged properly with
the name of the owner and the engine number of the car. A letter should
be sent, giving complete instructions regarding the disposition of the parts.

Tires, Speedometer and Clock ,

In cases of repairs to tires, speedometer, or clocks, correspon;ience should
be opened with the manufacturers or one of their branches. If necessary
the parts should be sent to them. Transportation charges should be pre-

paid.
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Foreword

TI{E experienced motorist whose new Cadillac succeeds other cars,

some of which may also have been Cadillacs, requires less ele-
mentary operating instructions than the beginner, learning for the
first time to drive. Likewise, the owner who takes advantage of the
facilities offered by the maintenance station haslessneed for detailed
information in regard to care of the car than the owner who provides
for all necessary attention in his private garage.

In preparing this Manual, it has been taken for granted that the
typical Cadillac purchaser is no longer a novice in motor car opera-
tion and that the greatest number of Cadillac owners will be best
served by omitting that which is extremely elementary in character.
It has also been assumed that, although he should at least know
what care his car must regularly receive in order to render the best
possible performance with the fewest possible interruptions, the
typical Cadillac owner prefers to depend upon the maintenance
station for occasional adjustments and repairs.

By thus omitting both that which is very elementary and that
which is too lechnical, the first two divisions of the Manual have
been made to include only information that is vital to every Cadillac
owner regardless of his previous motoring experience. Part I, Opera-
lion,”" is important because, no matter what car the ownermay have
driven before, his new car will differ in some feature, even from an
earlier Cadillac. Part II, “Lubrication and Care,”” contains informa-
tion that every owner should have regardless of the extent to which
he expects to delegale the care of the car to others. Especially should
he be familiar with lubrication, for correct lubrication is an essential
without which it is impossible for the car to render unfaltering per-
formance.




Part 111, “General Informaltion,” may be considered as a supple-
ment to the Manual. Tt contains information that may never be ‘re—
quired by some owners, but that is included for use should occasion
arise. In other words, il is a reference section. ' »

All written instructions are subject to limitations. The O\T'IIE‘I is
asked to remember that the Manual is only one; means by which t.he‘
Cadillac organization desives to assist the Cadillac owner to reahz.c
the most from his car. Cadillac distributors and dealers every\\. hfn(%
invite the Cadillac owner to consult them on any matters pertam.lflg
to the operation and care of his car. If preferred, a rf:que:st for m

formation may be made direct to the factory, where it will receive

the attention of the Technical Department.
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CHAPTER 1|

Controls and Instruments

OnE of the first things the driver of a new car has to do is to familiarize him-
self with the various controls, In the following chapter are described the
levers, pedals, instruments, and other devices used in the operation of the
car. The experienced motorist, as well as the beginner, should read this chap-
Ler Lo avoid overlooking any detail of operation in which the car may differ
from cars he has previously driven.

Locks

The Cadillac car is provided with the following cylinder locks, all of which
on any one car are operated by the same key: ignition switch, transmission
control lever, tool comparlment, battery compartment, tire holder, and, on

closed cars, the doors and various package compartments.

The lock on the switch acts only on the ignition or left-hand lever, which
must be down in order to be locked. The transmission control lever can he
locked in neutral or in any one of the four other positions of the lever,

Gasoline Gauges and Air Compressor

The two upper dials on the instrument panel (F ig. 1) are gauges for the
gasoline system. The gauge at the right marked “Gas” indicates in gallons
the quantity of fuel in the tank at the rear of the car, and is operated
electrically.

The gauge at the left marked “Air”is a pressure gauge and indicates in
pounds per square inch the ajr pressure in the gasoline system. This pressure
is necessary to force the fuel from the tank to the carburetor.

Initial pressure is secured by operating the hand air compressor at the
left-hand end of the instrument hoard. While the engine is running, pressure
is automatically maintained by a compressor driven by the engine camshaf t.

The normal pressure maintained by the automatic compressor is from one
1o Lwo pounds. There is sufficient pressure for starting the engine when the
car 1s on level ground, if the gauge pointer is even one division away from
the pin al zero. On a steep upgrade an initial pressure of one pound may he
necessary.

In order to prevent leakage of the air pressure in the gasoline system it is
important that the gasoline tank filler cap be air-tight. After screwing on the
filler cap be sure to tighten the thumb screw in the cenler of the cap.

Before operating the hand compressor, the plunger must be released by
turning the handle counter-clockwise. When the necessary pressure has been
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obtained, push the compressor handle all the way in and lock it, turning it
clockwise as far as it will go.

Throttle Control

The power and speed of the engine are controlled by opening and closing
a throttle valve in the carburetor. This throttle is operated both by a hand
lever and a foot pedal.

The foot pedal, or accelerator, is at the right of the brake pedal (Fig. 1).
The hand control is the right-hand lever of the two levers above the steering
wheel. Both controls operate the same throttle; the hand lever, however, re-
mains in the position to which it is moved, whereas the accelerator must be
held down 1o keep the throttle open.

The normal position of the throttle hand lever for driving the car is all the
way up. In this position the throttle of the carburetor is open just enough to
permit the engine to run at idling speed after it is warm. For starting, how-
ever. Lhe lever should be moved approximately one-fourth the way down,
and should be left in this position until the engine is warm enough to permit
the lever to be returned to the idling position without stalling the engine.

The throttle should normally be controlled by the accelerator. In starting
the car on a hill, however, the hand lever should be used rather than the
accelerator. This permits the brake pedal to be released with the right foot
at the same time that the clutch is engaged with the left.

In cold weather, the accelerator should not be pushed down suddenly be-
fore the engine is warm. Sudden opening of the throttle before the engine is
warm causes ““popping-back” in the carburetor. This should be avoided as
much as possible by judicious opening of the throttle during the warming-up
period. (See page 32 under “Use of Accelerator Before lingine is Warm.”)

The accelerator can be used in cold weather to prime the carburetor by
pushing the accelerator Lo the floor once or twice. This is not necessary ex-
cept in very cold weather and should never be done more than twice: other-
wise gasoline may overflow from the carburetor. (See page 31 under “‘Prim-

ing the Carburetor.”)

Ignition Control Lever

Correct liming of the ignition in relation to the positions of the pistons is
accomplished automatically by a governor which is a part of the timer-
distributor and which provides for all ordinary advancing and retarding of
the spark. (See page 66 under “Timer-Distributor.””) A hand control is also
provided for still farther advancing or retarding the spark on certain occa-
sions as hereafter described.

The hand control is the left-hand lever of the two levers above the steer-
ing wheel. For average driving. the correct position of this lever is about one-
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:,hfll‘(.l do\zm fl'(?ll'l the extreme top or advanced position. The lever should be
eft in this position except on the following occasions:

1. {lf Lthe engine is being c.ranked by hand, the lever should be moved all
the way (loyvn. If this is not done, a “kick-back” may occur resulti
in personal injury. S .
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3. Indriving at high speeds. the lever should be moved all the way up.

4. In sti;'ting the engine in extremely cold weather, the lever should be
moved all the way up unless the engine is being cranked by hand.

Carburetor Enriching Button

- The button at the left of the ignition switch lever (Fig. 1) controls a de-
Z(l)c:hgrz r:;len ga;rl:l:l'f;t(:? fm; }fempo.rarily enriching the fuel mixture snipplied
o th . rting the engine it is necessar ti
liquid gasoline in the fuel mixtut;'e greater t;:lsla:i:, :)(t)l?eiv;ttx};z I;f:cr::steloirrllo;
ic:])ldllm_\ituw?, orfly a part of the ga.soline is vaporized. Pulling out the enrich-
g mtt'on increases the proportion of liquid gasoline to air, the normal
propon't}ons being restored when the button is released and pe : itted ro
turn e its original position. ‘ permileciore
Correcl use of the enriching control not only is essential to quick starti
of the engine, but also has an important bearing on the life of the enl ino,
The (‘n'nchlr.\g bution must be pulled out far enough in starting to prf)\:i(féne.
explosive mixture quickly so that the battery is not unnecessarily dischar 33
by use:less crank.ing. The button must also be held out far enough durinﬂt %‘}31
warming-up period so Lhat the engine will run without missing and “po T ine
back.” On the other hand, it should not be pulled out any farther or Il)leﬁf 0 é;,
any longer than is necessary to accomplish these results, because som ftllll
eXeess hquid.gasoline in the enriched mixture does not b’urn ’ e
I the engine still retains heat from previous running l}'w enriching
trol shoul.d not be used without first attempting to star,t Lh;e engine gxlc;;’l!:f:
normzfl mixture. If the enriching bution is pulled out for startingd hot onﬂim;
tho‘mlxlur.e may be made so rich that starting will be impossible o
The enriching button is not a priming device. It has no eﬂ'ectl;n'hateve :
the fuel or the fuel mixture unless the engine is being craﬁkéd or is l‘llnll]i;)lz

under its own power. The bulton m
: or, The ust be pulled out and hel Ly
during the cranking operation. A partly out

Ignition and Lighting Switch

ti(,The 1g1n;uon and Iighi.;ing switch {Fig. 1) controls the current for the igni-
n and for the following lamps: headlamps. instrument lamp, and rear
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lamp. The ignition lever is the left-hand lever and has two positions: “off,”
when down, and “on,” when up. The lighting lever is the right-hand lever
and has four positions. Starting with the lowest position, these are:

First Posilion—All lights off,

Second Position—Parking lights, instrument lamp and rear lamp.

Third Posilion—Headlamp lower beams, instrument lamp and rear lamp.
Fourth Posilion—Headlamp upper beams, instrument lamp and rear lamp.

Cadillac headlamp bulbs have two filaments, one above the other, instead
of the customary single filament. Both filaments are of the same candle-~
power (21), but because they are located in different positions with respect
to the focus of the parabolic reflector, the beam of light from one filament is
projected at a different angle from the other. When the switch lever is in the
fourth position. the lower filaments are lighted and the beams are projected
straight ahead, illuminating the road at a distance. When the lever is in the
third position, the upper filaments are lighted and the beams are projected
down al an angle, illuminating more brightly the road directly in front of
the car.

The practice to be followed by the driver in using this double-beam feature
of the headlamps will depend upon the regulations imposed by local authori-
ties. In general, it is expected that the upper beams will be used except on
the following occasions: when passing a vehicle approaching from the oppo-
site direction, when rounding a sharp curve and when topping the crest of a
hill. On these occasions and at other times when illumination is desired
directly in front of the car, the lower beams should be used. For a further
description of the headlamps, see page 68.

Starter Pedal

The starter pedal is at the right of the accelerator (Fig. 1). Pushing this
pedal forward brings into action the electric motor that cranks the engine
for starting. Do nol push the slarler pedal when the engine is running.

The starter pedal is only one of the controls that must be manipulated to
sturt the engine. Unless there is an explosive mixture in the cylinders and a
spark to ignite it, it is useless to crank the engine. The starter pedal should
not Le operated, therefore, until the necessary preliminary steps have been
taken. The following, in their proper order, are the various steps that must
be performed to start Lhe engine. As each control is mentioned, reference is
made to the page on which that control is explained in detail.

1. Unlock the transmission. (Page 9.)
2. Unlack the ignition switch. (Page 11.)
3. Make sure that the transmission control Jever is in neutral. (Page 15.)
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1. Nole whether pressure is indicated on the gasoline pressure gauge; if
‘not, operate the hand compressor. (Page 9.)

Place the ignition control lever at the steering wheel about one-third*
the way down. (Page 10.)

6. Place the throttle lever about one-fourth the way down from the idling
position. (Page 10.)

Cold Weather Onlv—In extremely cold weather, prime the carburetor
by pushing the accelerator to the floor once or twice, but not more
than twice. (Page 10.)

8. Pull back the carburetor enriching button unless the engine is still
warm. If the engine is still warm, do not pull back the enriching button
unless the engine fails to start on the normal mixture. (Page 11.)

9. Switch on the ignition. (Page 11.)

10. Push the starter pedal forward and hold it until the engine starts under
its own power. Release it immediately as soon as the engine starts,
(See below for probable causes for the engine failing to start.)

11. Let the carburetor enriching button partly in as soon as the engine
starts, and all the way in as soon as the engine is warm enough to per-
mit it. (Page 11.)

12. Note whether pressure is indicated on the oil pressure gauge and stop
the engine at once if no pressure is indicated. (Page 14.)

13. Move the throttle lever up to the idling position as soon as the engine
is warm enough to permit it.

In cold weather, disengage the clutch before pressing down the starter
pedal, and hold it down during the cranking operation. This relieves the
starter of the necessity of turning the transmission gears, which are immersed
in lubricant. The additional load is small in warm weather when the lubri-
cant is thin, but in cold weather the power required Lo turn the gears through
the thickened lubricant adds unnecessarily to the demand upon the battery.

1f the Engine Fails lo Slart—1I{ the engine fails to start after being cranked
for a few seconds, do not continue to operate the starter. To do so is a use-
less expenditure of battery energy. Release the starter pedal and investigate
the cause, which may be one of the following:

No fuel in the tank. ‘

No air pressure in the gasoline system.

Ignition not switched on.

Carburetor flooded by unnecessary use of enriching device w hen engine is
warm.

wr

=1

*In extremely cold weather move the 1gmtlon control lever all the way up unless the
engine should be cranked by hand. If the engine is cranked by hand, be sure to move the
ignition control lever all the way down.
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0il Pressure Gauge

The lower left-hand dial on the instrument panel (Fig. 1) is the oil
pressure gauge. This gauge indicates, not the quantily of oil in the engine,
but the pressure under which the oil is forced to the engine bearings.

When the engine is not running, the pointer on the oil pressure gauge
should remain al zero, but as soon as the engine is started and as long as it
runs the gauge should show pressure. If the gauge does not show pressure
when the engine is running, stop the engine at once and determine the cause.
Serious damage may be done if the engine is run without oil pressure. (See
page 11 under “0il Pressure.””)

The amount of the pressure indicated by the gauge depends upon the
speed of the engine, the viscosity of the oil, and the adjustment of the oil
pressure regulator. At idling speed with {resh oil of the correct viscosity, the
pressure after the engine is warm should be 5 to 7 Ibs. Before the engine is
warm, higher pressures than those specified will be indicated. After the oil
has become thin from use, lower pressures than those specified will be in-
dicated. These are normal variations from the standard and do not indicate
need {or readjustment of the oil pressure vegulator.

Clutch Pedal

The clutch pedal is the left-hand pedal. When this pedal is in its normal or
released position, the clutch is engaged. The flywheel of the engine is then
coupled to the transmission by a series of discs, every other one of which is
faced on bothsides with friction material, and which are pressed together by a
powerful spring. When the clutch pedal is pushed down, the spring is com-
pressed and the clutch discs are allowed to separate. The clutch is then dis-
engaged and the flywheel, if the engine is running, revolves independently
of the transmission.

The cluteh has two uses: First, to enable the car to be started gradually
and without jerk or jar; second, Lo permit shifting of the transmission gears.
The operation of the clutch pedal is discussed in connection with the trans-
mission control on page 15. Further comment is unnecessary at this point
except the following suggestions to the driver:

Do not drive with the fool resting on the clutch pedal. The Cadillac clutch
operates so easily that even the weight of the driver’s foot may uninten-
tionally cause the clutch Lo slip.

Do nol form the practice of disengaging the clutch whenever the brakes
are applied. Most occasions for use of the brakes require only slowing down
without stopping or even shifting of gears. A skilled driver will not touch the
cluteh pedal unlil the car is just about to stop or until he is about to shift
to a lower gear. It is a mistaken idea that applying the brakes with the
clutch engaged is more severe on the brake lining. The opposite is actually
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the case, proof of which is in the fact that in coasting down grades the re-
sistance of the engine is used to assist the brakes in controlling the car
speed.

It will be observed in operating the clutch pedal that the pedal offers al-
most no resistance until it has been moved about one inch. Tt is at this point
that it actually begins to disengage the clutch. It is important that the pedal
have this “lost motion.”” If the full pressure of the clutch spring is felt just
as soon as the pedal is moved from its released position. necessity for re-
adjustment of the pedal connectionsis indicated. Failure to make this ad-
justment will result in the cluteh slipping. (See page 72.)

Transmission Control

The Cadillac transmission has three forward speeds and reverse. It is con-
trolled by a lever, the handle of which describes the letter “H” as it is
moved from one posilion to another, It should be observed by those who
have driven other makes of cars that,
although most cars have this conven-
tional H-type of transmission control,
all these cars do not have the same
positions of the lever. The driver should
study Fig. 2 carefully, and if the various
positions of the lever ave different from
those to which he has been accustomed,
he should master the new arrangement
before attempting to drive.

No attempt can be made here to teach
the beginner the technique of gear shift-
ing. It is recommended that the begin-
ner secure individual instruction from
the Cadillac distributor or dealer from
whom the car was purchased and who
will be glad to give this instruction. There are, however, certain rules
and suggestions for the operation of the transmission control that it will be
to the advantage of every driver Lo learn or to vecall if he already knows
them.

Always disengage Lhe clutch before moving the control lever and hold the
pedal down until the shift is completed.

Do not attempt to start the car with the transmission control in’high gear.

Do not start with the transmission control in intermediate except when
the car is on a smooth level road or on a down grade; even under these con-

ditions do not start the car in intermediate unless the engine is thoroughly
warm,

FIGURE 2. Positions of transmission
control lever
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Do not make any of the following shifts when the car is moving:
From reverse to any forward gear.
From any forward gear to reverse.
From high gear to low gear.
From intermediate to low gear (except when the car is moving very
slowly.)

In shifting from high to intermediate, the car should not be traveling
faster than fifteen miles per hour and the control lever should be moved
very quickly and with no hesitation in neutral.

There are times when it is desirable to be able to shift from high to inter-
mediate at higher car speeds. IL is possible to do this by the following
method, which is called “double de-clutching’’:

Disengage the clutch and shift the transmission control lever at once to
neutral. Re-engage the cluteh at the same time accelerating the engine; then
disengage the clutch again and instantly shift to intermediate, after which
re-engage Lhe cluich, The speed to which the engine should be accelerated
while the transmission control is in neutral depends upon the speed at which
the car is traveling when the shift is made.

It is not recommended that the driver attempt the double de-clutching
method until he has become expert in shifting from high to intermediate in
the usual manner at lower speeds.

Make a practice of shifting the transmission control to intermediate or
even 10 low before commencing the descent of steep grades. The reason for
this is explained on page 19, where will also be found further suggestions
for coasting.

Brakes

The foot brakes. which consist of external brake bands on the rear wheels
and internal bands on the front wheels, are operated by the right-hand
pedal. This pedal-differs from the conventional brake pedal in a construction
that provides automatically for notifying the driver when re-adjustment of
the brakes is necessary. Every driver is familiar with the fact that, as the
brake lining wears, the brake pedal must be pushed farther toward the floor-
hoard to apply the brakes. On most cars this proceeds until an occasion
arises for an emergency stop and then it is found that the pedal goes all the
way to the floorboard before the brakes are fully applied.

The Cadillac brake pedal has two stages in its travel. The first stage,
which consists of the first four or five inches of the pedal travel, is sufficient
for all ordinary stops when the brake band clearance is properly adjusted.
When. as the result of wear on the lining, the pedal must be pushed farther
toward the floorboard, an inch or inch and a half from the floorboard the
second stage of pedal travel is reached. In the second stage, the pedal has
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somewhat less leverage than in the first stage and the point of division is
marked by increased resistance to movement of the pedal. This serves as a
notice to the driver that the brakes require readjustment. If it is not con-
venient to have the adjustment made at once, the brakes can still be operated
for some time. The adjustment should be made, however, as soon therealter
as possible. '

The hand brakes, which are internal brakes on the rear wheels, are (;})(!l'—
ated by the hand lever at the right of the transmission control lever.

Speedometer

The speedometer has three dials. The upper dial indicates the speed of
the car. The center dial indicates the total mileage traveled. The lower dial
also indicates mileage, but it can be reset to zero by pushing up and turn-
ing the knurled stem back of the instrument board. The right-hand figure
on the lower dial indicates tenths of a mile.

An automobile repairman should never be permitted to attempt to adjust
or repair the speedometer head or to replace the glass. This work can be
done only by men experienced in speedometer work and only with special
machinery and tools. If the speedometer head is removed, handle it as care-
fully as a fine watch. The speedometer head may easily be damaged by
rough handling. )

Ammeter

The lower right-hand dial on the instrument panel (Fig. 1)is the ammeter
which measures the electric current flowing to the battery and the current,.
flowing from the battery at all times except when the starter is cranking the
engine. When current is flowing from the battery, the ammeter shows a
reading on the side marked ‘“Discharge”; when current is flowing to the
battery, the ammeter reading is on the “Charge” side.

- The ammeter should indicate on the “Charge” side most of the time.
Otherwise, more current will be taken out of the baltery than is put into it
and the battery will eventually become fully discharged. The exact amount
of current that should be indicated by the ammeter at any time depends
upon various conditions, which are explained on page 62.

Ordinarily, when no lights are in use, the ammeter should show **Charge”
as soon as the car is running ten or twelve miles per hour in high gear. If the
ammeter indicates “Discharge” with all lights off, either when the engine is
nf)t running or when the car is running more than twelve miles per hour in
high gear, need for readjustment of the generator is indicated.
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"~ CHAPTER 1I

Driving

Tie preceding chapter of Lhe Manual has aimed to familiarize the driver
with the controls and instruments used in operating the car. Actual skill
in driving is, of course, more than knowledge of and familiarity with these in-
dividual devices. It is not the purpose of this Manual to discuss all phases of
driving, but there are a few matters of sufficient importance to Cadillac
owners to warrant devoling a chapter to them.

Driving Speed When Car is New

The parts of the Cadillac car are machined and ground to secure the most
accurate fit and the finest finish. Proper functioning of the assembled
mechanism is further assured by testing the engine and chassis both on shop
dynamometers and on the road. Nevertheless, it is not possible by manu-
facturing processes and tests to give to bearing surfaces the fine polish that
results from continued operation at moderate speeds and loads.

Until a new car has been driven far enough to produce this effect on the
bearing surfaces, the car should not be driven at high speeds. 1t is recom-
mended that the car be driven no faster than twenty miles per hour for the
first two hundred and fifty miles, and no faster than twenty-five miles per
hour for the second two hundred and fifty miles. Moderate driving during
the first five hundred miles will increase the life of the car more than enough
to repay any inconvenience. M anufacturers of locomotives and stationary
steam engines have always ‘relcognized the necessity for an initial “‘running-
in” period.

Danger of Running Engine in Closed Garage

Every person having to do with the operation or care of a motor car
<hould be warned of the danger that attends running the engine while the
car is in a small closed garage.

Carbon monoxide, a deadly poisonous gas, is present in the exhaust of all
internal combustion engines. Most people are already familiar with carbon
monoxide in the form of illuminating gas, or in the gas produced by furnaces
and stoves when insufficient air is supplied to give complete combustion.
But illuminating gas and coal gas have an unpleasant odor, which serves as
a warning. whereas carbon monoxide, as produced in the internal-combus-
tion engine, is colorless, tasteless, and almost odorless, so that the victim
may be overcome before he 1s aware of the danger.

When the engine exhausts into the open air, the carbon monoxide is so
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diluted that it has no effect. It is when the engine is run for a time in a closed
room thal the proportion of carbon monoxide in the air may increase to ;,l;e
point at which continued breathing of it would be fatal. T};e United Stateé
Public Health Service advises that the average automobile engine warming
up in a single-car garage will give off enough carbon monoxide in three
minutes to endanger lile.

Unusual precaution must be laken in cold weather when the natural
tendeney is to keep the garage doors and windows closed. The practice of
letting the engine warm up before running the car out of the garage is
unsale. The risk is made greater by the fact that the enriching of the mixture
by manipulation of the carburetor enriching device increases the anr;ount
of carbon monoxide formed.

Cousting

To coast on the level, simply release the accelerator pedal and disengage
the cluteh. If coasting to a stop, the transmission control may also be sh;}t:d
to neutral and the clutch re-engaged. |

In coasting down grades. however, it is recommended that the trans-
mission be left in gear and the clutch engaged. With the throttle in the idlin
position, the car is thus made to drive the engine, the resistance of whiclgl
assists the brakes'and saves wear on the brake lining. It must be remem-
bered that the brakes are subjected to much more severe use on grades than
on the level because gravity acts continuously, whereas on the level the
brake;s need absorb only the momentum of the car. Even on slight grades
(-(.nustmg with the transmission in neutral or the clutch disengage:l’ is not ad:
visable. On any grade steep cnough to warrant coasting, it is worth while
Lo save the brakes as much as possible by"il':tji'li,zing the braking effect of the
engine. '

. f)rdinarily, the resistance offered by the engine when the transmission
is in high is sufficient to control the speed of the car, supplemented b
moderate use of the brakes. On steep grades, however, the transmissiozrx
control should be shifted to inlermediate or even to low if the grade is very
steep. Shifting should always be done before commencing the descent o)f
}he grade, because, after the car has once gained speed, considerable brak-
ing may be necessary to slow down to the speed at which the shift can be
made easily.

D'o not switch off the ignition when coasting with the car driving the
nngme.‘Contrary to a common impression, this does not appreciably increase
the resistance and is likely to cause damage to the engine. Even with the
throttle closed, some fuel is admitted to the cylinders and if this is not

burned it conden: g i
t , ses on the cylinder walls and washes off the oil b i
pistons are lubricated. Y which the
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General Driving Suggestions

Road and traffic laws vary greatly in different localities. It is unfortu-
nately impossible to set down a complete list of rules that may be followed
in all parts of the country. The following are some of the rules that are
universal in practically all parts of the United States:

In meeting a vehicle going in the opposite direction pass to the right.

In overtaking a vehicle going in the same direction pass to the left.

Always stop with the right-hand side of the car next to the curb. If it is
necessary to turn the car around to do this, it should be done.

Never turn around or turn off on another road without making absolutely
certain that there is no other vehicle directly behind.

Never start to cross street car tracks without making sure that there is no
car directly behind. No matter how sure you feel, look and see.

Do not cross street car or steam railroad tracks without making certain
that it is absolutely safe to do so. At any railroad crossing that is on an up
grade or which for any reason must be approached very slowly, it is a wise
precaution to shift to intermediate gear before crossing because the car can
thereby be accelerated more quickly, if necessary.

In crowded traffic do not apply the brakes suddenly unless it is absolutely
necessary. A vehicle following may not have brakes as efficient as Cadillac
four-wheel brakes.

On wet asphalt streets or slippery roads do not apply the brakes suddenly
unless it is absolutely necessary. Cadillac four-wheel brakes minimize the
possibility of skidding under these conditions, but their effectiveness should
not induce anyone to drive less carefully.

Slow down in passing vehicles going in the opposite direction.

Never lake a chance.

Don’ts for General Operation

Don’t fail to change the engine oil as frequently as recommended.

Dor’t fail to release the carburetor enriching button as soon after start-
ing as possible.

Don’t fill the lubricating system of the engine alone and neglect to lubri-
cate all other parts of the car.

Don’t neglect the lubrication of any part of the car.

Don’t run the car at sustained high speed when it is new.

Don’t allow the clutch to engage suddenly.

Don’t prime the carburetor too much.

Don't attempt to shift from neutral to any gear, or from one gear to
another gear, without first disengaging the clutch.
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Don t- auem.pt to shift from any forward gear to the reverse gear when
the car is moving. '

. Donit attempt to shift from the high gear to the low gear when the car
is moving.

] Don’t. attempt to slllif t from the intermediate gear to the low gear when
the car is moving, unless it is moving very slowly. Ordinarily i
, ) . Ordinarily
stop Lhe car altogether. ’ fily it best to
Don’t switch off the ignition when coasting with the car driving the engine
Don’t push the starter pedal when the engine is running. V

Don’t turn the steering gear when the car is standing. This is not only

unnecessary but is also bad practice. The front i
y b . wheels pivo ily i
they are rotating. pivot more easiy

N Don’t fail to in\'e.stigate any unusual sound which may develop in the car
I'he car should be inspected at a Cadillac maintenance station. .

Don’t neglect to inspect the level of the acid i
) ! S e acid in the storage batte rery
500 miles and add distilled water if necessary. i e

Don’t turn corners at high speed.
Don’t neglect to keep the cooling system filled.
Don’t drive fast or attempt to stop suddenly on wet pavements.

Don’t atter{xpt to start the engine with the switch turned off, without air
pressure or without gasoline in the tank.

Don’t neglect to keep the tires inflated properly.
Don’t race the engine when it is not driving the car. There is no worse abuse
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CHAPTER 111

Ef[uipment

TuE controls and instruments used in driving have already been described.
In addition to these the car is equipped with various devices which are for
the convenience and comfort of the occupants, and are used only as occasion
demands. 1t is suggested that the driver anticipate his use of such equip-
ment by becoming familiar at once with the directions contained in this
chapter.

Windshield and Ventilation

Closed Cars—Cadillac closed cars are equipped with a one-piece windshield,
which can be moved up and down. Movement of the glass is controlled by
a handle above the windshield.To raise the glass, the handle should be turned
clockwise, and Lo lower the glass the handle should be turned counter-clock-
wise.

For moderate ventilation, the windshield should be raised not more than
one inch so that the lower edge of the glass is still below the ledge over the
instrument board. With the windshield in this position, air is deflected into
the driving compartment through an opening in the cowl just forward of the
instrument board. For additional ventilation, the windshield can be raised
above the level of the ledge over the instrument board, and air then enters
directly into the car.

Open Cars—Cadillac open cars are equipped with a cowl ventilator which is
operated by a lever just in front of the instrument board and at the right of
the steering column. Additional ventilation for warmer weather can be se-
cured by manipulating the windshield.

The open-car windshield is in one section, which is pivoted at the upper
corners. To secure more ventilation than can be obtained through the cowl
ventilator. the windshield should be tilted in toward the driver. A fixed stop
prevents the windshield from striking the steering wheel. If still greater
ventilation is desired. the windshield can be tilted out.

The thumb screws on the windshield supports must be loosened before
adjusting the position of the windshield and must be tightened to hold it in
the desired position.

Windshield Cleaner

The windshield cleaner is attached to the car outside and above the wind-
shield. It is operated by the suction or vacuum in the passages between the
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carburetor and the engine, and is controlled by a lever on the instrument
board. (Fig. 1.) The lever has three positions: in the extreme ri(vht-haJnd
position, the cleaner is shut off; in the center position, the cleane; operates
slowly; and in the left-hand position, the cleaner 0pefates at its full speed.

Rear Vision Mirror

‘ T'he rear vision mirror may be adjusted by the driver to suit his preference,
alter loosening the clamp screws that hold the mirror to its supporting
bracket.

Cigar Lighter and Inspection Lamp

The car is equipped with a combination cigar lighter and inspection lamp

that makes use of a single reel with twelve feet of flexible cord attached to
the back of the instrument board. The flexible cord ends in a bayonet type
socket to which may be attached either the inspection lamp or the heating
c-lf'menl of the cigar lighter. The method of attachment is identical with that
of an ordinary lamp bulb. Ordinarily the cigar lighter is carried in place in
the socket on the cord and the inspection lamp in a stationary socket pro-
vided on the front of the dash, where it is useful to illuminate ihe engine.
_ To use the cigar lighter pull it out from the instrument board at aleast a
l(.ml, wail a few seconds for the heatling element to heat and apply it to the
cigar or cigarette. The current Is automatically switched on as soon as ten
or twelve inches of the cord has been unreeled. To light a pipe, remove the
nickel plated shield by turning it slightly counter-clockwise and pulling it
straight off. o

To lock the cord in any desired position, pull out the button on the instru-
nu-fn board at the right of the cigar lighter (Fig.1). This engages a ratchet
which prevents the reel from rewinding. To rewind the cord, preés the button
hm-}& to ils original position. |

"The inspection lamp socket on the dash has a double bayonet lock with
two sf\ts of slots. Normally, the pins on the lamp engage the first or outer
sel of slots and in this position the current is not switched on. To switch
}!m current on, turn the lamp slightly counter-clockwise, press in, and turn
it (‘-luckwise again, engaging the pins in the second or inner set of slots. To
switch off the light, turn the lamp counter-clockwise and pull it out of the
sacket far enough to engage the first set of slots. ‘

Clock

y l h(f ClOCkr has an eight-day movement and is wound in the same manner
s a watch. The stem is under the clock back of the instrument board.
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Side Curtains

The side curtains, with which the open cars are equipped, are carried in an
envelope provided with cloth partitions to prevent rubbing and chafing. The
Touring car curtains are stowed under the front seat; the Phaeton curtains
ina compartment back of the front
seat, with a door opening in the
tonneau; the Roadster curtains in
the package compartment just
back of the seat. ‘

The Touring car and Phaeton
curtains are in six sections, each
of which is marked to indicate its
position, as “Left Front,” “Right
Center)” The front and center sec-
tions on both sides are each pro-
vided with a rod, the lower end of
which fits a socket in the top of the
door. When a curtain is folded for
stowing, this rod is parallel with the bottom of the curtain as shown in Fig. 3.
Before the curtain can be attached to the door, the rod must be moved to the
position shown by the dotted lines. The upper end of the rod is slotted to
engage with the stiffener that runs along the upper edge of the curtain.

The rear sections should be applied first, followed by the center and front
sections. The rear sections should be fastened to the rear bows under the side
flaps of the permanent rear curtains.

Before stowing the curtains, they should be dry and clean.

FIGURE 3. Side curtaeins

Curtain Fasteners

Most of the curtain fasteners used on the top and side curtains are of the
type illustrated in Fig. . When this type of lastener is snapped on its stud, it
becomes locked on three sides. To release the faslener
it must be lifted on the side that is not locked. This
side is indicated by the small projection to which the
arrow points in Fig. 4. This type of fastener cannot
be released by lifting it at any other side. The re-
mainder of the fasteners used on the top and curtains
are of the usual glove type.

Tools

- The compartment for carrying the tool equipment FIGURE 4.
is just forward of the right-hand running board. The Curtain fastener
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lock on this comparlment is operated by the switch key. The following are
the tools comprising the standard equipment. The numbers refer to the
numbers by which the tools are designated in Fig. 5. |
1. Open end wrenches (two) for adjusting vear foot brakes
2. Small screw driver

3. Socket wrench for oil pan drain plug
1. Large screw driver

5. Center punch

6. Cold chisel

7. Hammer

8. File

9. Pliers

10. Distributor wrench (with gauge for adjusting timer contact points and
spark plugs)

11. Distributor wrench (plain)

12, Bicycle wrench

13. Monkey wrench

It Wrench for rim clamping nuts

15. Rim assembling tool

16. Wrench for spark plugs and compression relief cocks

17. Adapter for grease gun for lubricating clutch thrust bearing

18. Grease gun

19. Hand starting crank

20. Hub cap wrench

21. Qilcan
22, Jack handle
23. Jack

21. Hose for tire air compressor
25. Small tool bag

26. Large tool bag

27. Lubrication chart

28. Operator’s Manual

n Tires
T'ire Falve Caps

The valve caps used with some makes of tires are a combination dust and
valve cap. This type of cap can be removed and installed without screwing
the cap the entire length of the threads on the valve stem. '

To remove one of these valve caps, turn it two or three turns counter-
clockwise. This loosens the sliding nut inside the cap. (Fig. 6). Next, pull the

‘L;:D up as far as it will go. Then remove the cap by unscrewing it the rest of
¢ way. ' )



FIGURE 3. Standard tool equipment
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.To install a valve cap, place the cap over the valve
stem and turn it a few turns clockwise lo engage the
threads in the sliding nut. If the sliding nut is too far
inside the cap to be reached by the valve stem, shake
the nut down by tapping the bottom of the cap on some
solid object. When the valve stem has beenstarted inthe
sliding nut, push the cap down over the stem as far as il
will go. Then turn the cap until it locks tightly.

Inflation Pressure

For normal driving, the 33 by 6.75 low pressure tires,
which are standard equipment on Cadillac cars, should
he inflated to a pressure of 40 lbs. per square inch. The
inflation pressure should be checked al least weekly and
should not be permitted to drop more than 5 lbs.

On cars driven at high speeds, the front tires should
be inflated to 45 lbs. or higher if necessary. This is im-
porlant.

FIGURE 6

Tire Air Compressor .
Tire valve cap

To use the tire air compressor with which the car is
equipped, proceed as follows:

Turn back the left-hand side of the front carpet and lift the small oval-
shaped cover which is in the floor just to the left of the transmission control
lever. Reach through the hole in the floor and remove the knurled cap from
the connection on top of the compressor. Connect one end of the air hose (in
the tool equipment) to this connection and the other end of the hose to the
valve of the tire to be inflated. Do nol connect the hose lo the lire first if there
is pressure in the lire.

The control shaft by which the compressor driving gear is placed in mesh
with the transmission gears projects through a small hole in the floor just in
front of the large hole over the compressor. To start the compressor, if the
engine is running, disengage the clutch and hold the pedal down until the
transmission gears have ceased (o revolve. Then, with a screw driver, turn
the slotted head of the compressor control shaft clockwise. If the engine is
nol running, simply turn the control shaft clockwise without disengaging
the clutch and then start the engine.

The compressor gives best results when the engine runs at a_ speed of
approximately 1,000 r.p.m., which is about three times the normal speed of
the engine when idling. Do not race the engine in operating the compressor,
or. for Lthat matter, at any other time when it is not driving the car. Racing
the engine beyond the recommended speed not only decreases the efficiency

(Continued on page 30)
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Figure7a
Jack up the axle until the tire clears the

ground. Unscrew the dust cap and the
clamping nut from the tire valve stem.

Figure 7h
With the brace wrench, supplied in the
tool kit, loosen the six rim clamping nuts.
Turn each clamp so that the lug is away
from the rim and tighten the nut enough
10 hold the clamp in this position.

Figure 7¢

Rotate the wheel so that the valve stem
is at the top, and pull the bottom of the
rim away from the wheel.

Figure 7d

Rotate the wheel until the valve stem
approaches the bottom. At the point
shown in the illustration, the rim and
tire will roll free from the wheel and can
be removed without lifting.

FIGURE 7. Remeoving rim with tire from wheel
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Figure 8a

If the rim has no split clamping ring,
take the one from the rim removed. The
correct position for the ring is just inside
the three lugs and with the split opposite
one of the lugs. If the ends of the ring
overlap, they can be sprung inte place
with a screw driver.

Figure 8)

Rotate the wheel so that the hole for
the valve stem is in the position shown.
Hold the rim so that the three lugs are
on the side away from the car and insert
the valve stem into the hole in the wheel.

Figure 8¢

Rotate the wheel, which will carry the
rim with it, until the valve stem is at
the top. Then push the lower part of the
rim into place.

FIGU

Figure 8d

Turn each rim clamp so that the lug is
over the clamping ring, drawing the nut
down until the end of the bolt is flush,
or nearly so, with the outer surface of
the nut. Then go over the six nuts again,
tightening them firmly. (See page 30 in
regard to truing up the rim on the
wheel.) Install the valve stent clamping
nut and the dust cap. It is important
that the clamping nut be firmly tight-
ened,

RE8. Installing rim with tire on wheel
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of the compressor. but is one of the worst forms of abuse. To stop the com-
pressor. turn the control shaft counter-clockwise.

Do not turn the compressor control shalt to start the compressor when
the engine is running and the clutch is engaged.

Tire Holder

The tire holder is designed to carry either one or two standard size tires
mounted on rims and inflaled. Each rim has on it three Iugs which are lo-
cated so as to engage with notches on the support arms and on the adjustable
clamp. There are two sets of these notches.

When two rims are carried. the rim nearest the car should be placed so
that the side with the lugs is away from the car and the lugs should be
inserted in the inner set of notches. The outer rim should then be placed so
that the side with the lugs faces toward the car and the lugs of this rim
should be inserted in the outer set of notches.

When only one rim is carried, the side of the rim with the lugs should face
away from the ear and the lugs should be inserted in the outer set of notches.

The tire holder lock is in the upper end of the clamp screw and is protected
by a dust cap which must be unscrewed to insert the key. Turning the key
clockwise disengages the lock. permitting the clamp serew to be turned.

To lock the tire holder, screw the clamp down firmly against the rim or
rims. Adjust the clamp screw handle so that it peints squarely acress the car.
Then turn the key counter-clockwise. Care should be exercised in removing
or replacing a spare tive not to strike the body of the car.

Changing Tires

If a spare rim with inflated tire is always carried on the tire holder, the
driver will seldom or never have occasion Lo disassemble a tire from the rim.
In case of tire trouble it is then merely necessary to remove the rim with tire
from the wheel and to install on the wheel the spare rim and tire. Illustrated
directions for making this change are on pages 28 and 29. Disassembly of
the tire from the rim is necessary only if the Lire is to be repaired or a new
one installed. Directions for this work, which is usually left to the repair shop,
will be found on pages 78 and 79. Never attempt to remove a tire from its
rim without first deflating the tire.

Truing Up Rim 7

If a rim does not run true. it may be trued up in the following manner:
Rotate the wheel slowly and mark the part that runs farthest out from the
face of the wheel. Loosen slightly the nuts diametrically opposite the mark
and then Lighten the nuts on the marked side. Test the wheel again and if it
still does not run true repeat the operation.
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CHAPTER 1V
Cold Weather Operation

Tue Cadillac car is an all-season car and no owner need hesitate to make full
use of his car in severe winler weather as well as at other times. It is neces-
sary in freezing weather, however. to observe certain precantions and to fol-
jow a somewhat different procedure, particularly in starting the engine. In
this chapter has been grouped all the information relating to operation of the
car during cold weather. It should be reviewed just prior to the beginning of
the winter season.

Starting the Engine

Carburetor Enriching Button

The first difference between starting the engine in cold weather and start-
ing the engine in warm weather is in the greater use of the carburetor en-
riching device necessary in cold weather. Gasoline does not vaporize as
readily at low temperatures, and in order to supply the cylinders with a
gaseous mixture rich encugh lo be ignited, the proportion of liquid gasoline
to air must be increased.

At the same time it is important not to apply the enriching device maore
than is necessary. The unvaporized gasoline collects on the eylinder walls and
works down past the pistons, washing off the lubricant as it goes. Although
dilution of the oil supply with this unburned gasoline is minimized in the
Cadillac engine by an exclusive system for ventilating the crankcase (see
page 12), it is best to avoid an excess of liquid gasoline in the combustion
chambers by careful and judicious use of the enriching device.

The following rule should govern the use of the enriching button in winter
weather: Pull the enriching button back just as far as it is necessary to start
the engine, but as soon as the engine starts, let the button return as far as
possible without causing the engine to stop or slow down. Then release the
hulton entirely as soon as the engine is warm enough to permit doing so.

Priming the Carburetor

In extremely cold weather, if the engine does not start after cranking for a
few seconds with the enriching device fully applied, release the starter pedal.
Then prime the carburetor by opening and closing the throttle once or twice
rather rapidly with the accelerator. Opening and closing the throttle operates
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a throttle pump on the carburetor and raises the level of gasoline in the car-
buretor bowl. Do not open and close the throttle more than twice or gasoline
will overflow from the carburetor.

Position of Throttle Hand Lever

The correct position of the throttle hand lever for starting in cold weather
is the same as for starting under other conditions, that is, about one-fourth
the way down from the idling position. In warm weather, however, the lever
may be returned to the idling position almost as soon as the engine is started.
In cold weather, the throttle must be left slightly open until the engine be-
comes warm.

Position of Ignition Control Lever

Unless the weather is extremely cold, the correct position of the ignition
control lever for starting is the same as that recommended on page 10, that
is, about one-third the way down. In extremely cold weather, however, the
lever should be moved all the way up for starting, unless the engine should
be cranked by hand, in which case the lever should be moved all the way
down.

It is the practice of some drivers to move the ignition control lever all the
way down whenever starting the engine. This is the correct position if the
engine is to be cranked by hand, but if the engine is to be cranked with the
starter, there is no reason for retarding the spark, and in extremely cold
weather “popping back” in the carburetor is less likely to eccur if the spark
is fully advanced.

Use of Starter

In extremely cold weather, when the car has been standing long enough to
become thoroughly chilled, it is a good plan to disengage the clutch during
the cranking operation. If this is not done, the starter is called upon to turn
the jackshaft gears in the transmission in addition to cranking the engine. At
ordinary lemperatures, the additional energy required is negligible, but in
extremely cold weather, the lubricant in the transmission offers sufficient
resistance to rotation of the Lransmission gears to increase considerably the
demand upon the battery and to reterd the cranking speed.

Use of Accelerator Before Engineis Warm

In cold weather, after the engine has been started and before it has run
long enough to become warm, the engine cannot deliver its normal power
and it should not be called upon to do so. In accelerating the engine to start
the car and in accelerating the car after the transmission is in gear, do not
open the throttle suddenly or too far. To do so is not only to invite “popping
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hack’ in the carburetor, but to increase the amount of excess unvaporized
wasoline in the combustion chambers, both of which results are undesirable.
For this reason also, starting in intermediate should never be attempted in
cold weather.

Additional Cold Weather Suggestions
Engine Oil for Cold Weather

All engine lubricating oil is more viscous at lower temperatures than at
higher temperatures. An engine oil of the proper viscosity for summer
weather will not flow freely at freezing temperatures, and will not lubricate
the cylinders and bearings properly until the engine is warm. If the oil con-
eals it also offers considerable resistance to cranking of the engine, causing a
severe drain on the battery, and retarding the cranking speed.

In cold weather, therefore, it is essential that an oil be used that has a
sufliciently low cold test. The light grade of the Cadillac Motor Oil is recom-
mended generally for winter use. If in doubt as to a suitable oil for cold
weather, consult an authorized Cadillac maintenance station.

Strainers in Gasoline System

During cold weather, it may be found necessary to remove and clean the
strainers in the gasoline line (see page 58) more frequently. An accumulation
of water at these points that would have no bad effect in warm weather
might freeze in cold weather and prevent the gasoline from flowing to the
carburetor,

Anti-Freezing Solutions

In freezing weather, the water in the cooling system must be replaced with
some sofution that has a lower freezing temperature than that of water. A
solution of alcohol and water or of glycerin and water is recommended.
Solutions containing calcium chloride or other ingredients injurious to the
metal parts of the cooling system should never be used.

Aleohol and Water

The following table gives the freezing temperatures of solutions of de-
natured alcohol and water:

Denatured Aleohol Water Freezing Temperature
(Parts by volume) (Parts by volume) (Degrees Fahr.)

1 4 10°

1 3 0°

1 2 —-10°

1 1 - —25°
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Aleohol is more volatile than water and an alcohol solution tends to de-
crease in strength. Tt is a good plan, if an alcohol anti-freezing solution is
used, to test a sample occasionally with a hydrometer. Hydrometers gradu-
ated to indicate the freezing temperature of the solution can be obtained,

Clycerin and Water

The following table gives the freezing temperatures of solutions of com-
mercial glycerin and water:

Glveerim Water Freezing Temperature
(Parts by volume) (Parts by volume) (Degrees Fahr.)
1 3 200
1 2 12°
1 1 0°
3 2 —~4°

Capacit::y of Cooling System

The capacity of the cooling system is five and one-half gallons,

Effect of Alcohol on Finish

Strong solutions of alcohol have a harmful effect on the finish. In adding
pure alcohol or solutions containing 50 per cent or more alcohol, extreme
care must be used not to let the liquid spatter or spill. A funnel and a pour-
ing vessel with a suitable spout are necessary. Especially avoid pouring cold
aleohol into very hot water. The eflect of this is to make the mixture foam
up and possibly bubble over on the finish.

PART 11

LUBRICATION AND CARE
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Cadillac 4000-Mile Lubrication Schedule

Note: Engine oil musl he added whenever the oil level indicator ball
drops to “Fill.” regardless of the changing of oil specified every 2000
mileson the schedule. The oil level should be checked every 100 lo 150 miles.

Lubrication No. and
3 Mileage at which due
Explanation: The figures and letters following the items in & gli1{21314]5]617]8
this column refer to the chassis lubrication diagram, Fig. 11 = 8
SHMARAABEE
BlE|IZ|R|G|B]|8]3
*-{ Grease gun eonnections: G s510fololojojofjojo
[~ ——
=|Spring leaves: 2, 10, 13,23 sglolololofolojolo
: " Add water to storage battery 631 0}0]0]0}]0}0]0}0
&| Universal joints: 16.17 ’ a6| |o| (o} jo] |o
- 21 Generatorand distributoroil cups:20,21,22 | 45 0 0 (4] 0
-1z e ||
E S| Engine rear supports: 7,19 45 0 0 0 0
§ C Steering column oil holes: ¢ 47 (§] o (4] 0
zizr— - -
REE Brake pins and connections 77 0 0 0 0
S E ~| Door hardware 48 0 0 (0] 0
=l Lo =
§ E Gasoline strainers and settling chambers*:
z|2 1,59 58 0 0 0 0
.4 3
Z1 ™| Drain and replace engine oil: 24 43 0 0
E-
S Transmissionj—add lubricant: 18 46 0 0
§ Rear axle{-—add lubricant: 14 46 0 (§]
- Steering gear—add lubricant: 8 47 0 0
Speedometer drive shaft 47 0 0
Clutch thrust bearing: 6 4/5 0
Transmission{—drain and replace lubricant: 18 46 0
Rear axlet—drain and replace lubricant: 14 46 0
W heel bearings—clean and repack: 3, 11,15,25 |46 0
Front brake trunnions: 12, 26 47 0
Clean horn commutator 48 0
Speedometer
2 Reading
[=]
2
& Date
FIGURE 9

*More frequently in cold weather. -

1Change to light grade of lubricant at beginning of
cold weather and to heavy grade of lubricant at
beginning of warm wenther. regardless of mifeage.

Lubrication schedule
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CHAPTER 1

Systematic Lubrication
Necessity for Lubrication

Lubrication has made machinery possible. Without it the destructive
effects of friction would render the most ingeniously designed mechanism
useless. Especially is this so of the gasoline engine, in which heat of combus-
tion is added to that of friction. Absence of lubrication for even a brief in-
stant while the engine is running would heat the surfaces in contact to the
melting point.

Bul it is not enough to know that friction, unrestrained by lubrication, is
capable of ruining an engine in less time than it takes to tell it. No motor}st
expects Lo run out of oil. What is frequently not fully appreciated is that, if
improper lubricants are used and are infrequently applied, friction is still a
powerful destructive agent capable of shortening the useful life of the car
from ycars to months.

The quiet, dependable operation of a new car is primarily the result of the
accurate finishing of surfaces separated from each other by a few thousandths
of an inch. In the Cadillac, there are hundreds of such surfaces. If the clear-
ances between these surfaces are to be maintained, so that the car will con-
linue lo operate quietly and dependably, [riction must be prevented from
1aking its toll in wear.

. -Cadillac engineers have provided for the lubrication of all surfaces where
friction is a factor. The most that a manufacturer can do, however, is to
prov ide a place for the lubricant and means for it to reach the surfaces to be
Iul)rfcal.ed. The car cannot be equipped with an inexhaustible supply of
lubricant. Upon the car owner devolves the responsibility of replenisiling
the supply at the proper time with lubricant of the prescribed specifications.

Because of the importance to the car owner of proper lubrication of his
car, every effort has been made in this Manual to give explicit information
‘(.ll' his guidance. Lubricants are prescribed for each point requiring lubrica-
tion, directions are given for applying the lubricant, and recommendations
are made as to the frequency with which the lubricant should be applied. All

this information is based upon actual operation of Cadillac cars over hun-
dreds of thousands of miles.

Lubrication Schedule

. ’Fubric?tion is effective only insofar as it is regular and systematic. To be
systematic, lubrication must be performed at regular mileage intervals.The
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Cadillac technical staff has accordingly developed for the Cadillac car a com-
plete lubrication schedule which, if faithfully followed, will insure for each
bearing surface ample, but not superfluous, lubrication. This schedule is
shown in Fig. 9. ' '

The unit of the Cadillac lubrication schedule is 4,000 miles, which is
divided into eight 500-mile intervals. Corresponding to these is a series of
eight consecutive groups of lubricating operations. When the car has
traveled 500 miles, the points enumeraled under Lubrication No. 1 should
receive attention. At 1,000 miles, Lubrication No. 2 is due, and so on until at
4,000 miles Lubrication No. 8 should be performed. At 4,500 miles the
schedule begins again with Lubrication No. 1.

In order that the driver may be continually reminded of the mileage at
which the next lubrication is due, it is recommended that a lubrication
notice be used. Cadillac distributors and dealers can supply a gummed notice
to be affixed to the speedometer just below the total mileage dial. This notice
has two blank spaces upon which are to be written the number of the lubri-
cation next due and the mileage at which it is due. If this notice is used, the
driver need only glance occasionally at the speedometer and compare the
mileage on the dial with the figures on the notice in order to plan for the
necessary attention.

Cadillac distributors and dealers are prepared to scll lubrication based on
this schedule. A car that is being lubricated on the schedule can be taken to
any authorized Cadillac maintenance station; and without further ordering
than to specify “Schedule Lubrication,” the car will receive the necessary
attention. _

The schedule in Fig. 9 is in outline form. Detailed information as to the
location of the points Lo which lubricant is to be applied, the method of lu-
bricating, and the kind and amount of lubricant will be found in Chapters VI
and VII. For each point on the schedule, two reference numbers are given:
the number of the page on which detailed dirvections will be found and the
number designating the point on the chassis lubrication diagram, Fig. 11.

The schedule is the most effective aid to systematic lubrication that has
been devised. Used in conjunclion with a notice on the speedomeler cover
glass, it reduces lubrication to the simplest possible terins. Whether the car
is lubricated in the owner’s private garage or in a Cadillac authorized main-
tenance station, it is strongly urged that this schedule be followed from the
first mile of operation.

Lubricants

The selection of proper lubricants for the Cadillac car is one of the first
concerns of the owner in his attention to the lubrication of his car.

LUBRICATION AND CARE 39

The lubricants must not only be of high quality, but their viscosity and
other characteristics must be suited to the Cadillac car. The difficulty of
securing suitable lubricants on the open market has induced us to provide
lubricants under the Cadillac trade mark. These lubricants are prepared
according to specifications prescribed by the Cadillac technical staff and are
based upon hundreds of actual tests. Cadillac lubricants include the follow-
ing and can be obtained from Cadillac distributors or dealers:

Cadillac Engine Oil—Light, Medium and Heavy

Cadillac Rear Axle and Transmission Lubricant—Light and Heavy

Cadillac Roller Bearing and Cup Grease

Cadillac Universal Joint Grease

Cadillac Steering Gear Lubricant
Engine 0Oil

Except in extremely hot or extremely cold weather, the medium grade of
Cadillac Engine Oil is recommended. In extremely hot weather, the heavy
grade should be used and in freezing weather, the light grade.

The names of other engine oils approved for use in the Cadillac engine
will be supplied by our Technical Department on request,

Rear Axle and Transmission Lubricant :

The heavy grade of Cadillac Rear Axle and Transmission Lubricant
should be used except in cold weather, The light grade should then be used.
If the heavy grade is used in cold weather the transmission gears will be
difficult to shift.

The names of other lubricants suitable for use in the Cadillac rear axle and
transmission will be supplied upon request.

Roller Bearing and Cup Grease

Cadillac Roller Bearing and Cup Grease is recommended for the wheel
bearings and for all points for which grease gun connections are provided,
with the exception of the steering gear and the universal joints. In the ab-
sence of Cadillac Roller Bearing and Cup Grease, No. 3 cup grease may be

used for the grease gun connections and No. 114 cup grease for the wheel
bearings.

Universal Joint Grease »
Cadillac Universal Joint Grease is recommended for the universal Joints

on the drive shaft. In its absence a No. 3 fibre grease may be used.

Steering Gear Lubricant

Cadillac Steering Gear Lubricant is recommended for lubricating the
steering gear worm and sector. In its absence, use a mixture consisting of 75
per cent rear axle and transmission lubricant and 25 per cent cup grease.
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CHAPTER 11

Engine Lubrication

0il Circulating System

The supply of engine oil is carried in the pressed steel reservoir that covers
the bottom of the crankcase. The oil is forced to the bearings by a gear
pump attached to the right-hand side of the engine toward the front and
driven by a spiral gear on the crankshaft.

The pump draws the oil from the bottom of the oil pan and delivers it
under pressure to a supply pipe running the length of the engine parallel
with the crankshaft. From this supply pipe, three leads branch off to feed the
three main bearings. A fourth lead connects the supply pipe to the oil pres-
sure regulator which is attached to the crankcase just back of the right-hand
evlinder block. A fifth lead at the front end of the supply pipe directs a
stream of oil upon the spirval gears. A separate passage drilled through the
crankcase conducts oil direct from the pump to the camshaft front bearing
from which the oil enters the hollow camshaft and is carried to the other
camshaft bearings and to the distributor driving gear.

At the oil pressure regulator there are four paths for the oil to follow :

OIL PRESSURE

GAUGE«.——;G
K

OIL FILTER

: OlL FILLER

PRIMING
PLUG

QiL PUMP

OIL PRESSURE REGULATOR OIL DRAIN

ADJUSTMENT ’ Ol LEVEL INDICATOR

FIGURE 10. Engine lubrication features
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{wo through passages within the regulator and two through outside connec-
tions. The first passage is a small by-pass which leads back to the crankcase
and which has an adjustable metering screw. Oil flows through this by-pass
whenever the engine is running. The second passage leads to a valve which is
under spring tension and which does not open until the pressure in the supply
pipe reaches approximately 30 1bs. Oil passing this valve also flows back to
the crankcase.

The T-connection on the outside of the oil pressure regulator leads to the
pressure gauge on the instrument panel and to the oil filter on the dash. Qil
flows through the filter whenever the engine is running, the filtered oil being
returned to the oil pressure regulator and thence to the crankcase.

The crankpin bearings are fed from the main bearings through ducts in
the crankshaft. Oil thrown from the crankpins as the crankshaft revolves be-
comes a fine mist or spray which pervades the interior of the crankcase and
cylinders and lubricates the pistons, piston pins, cams, camslides, and rollers.

The valve stems are automatically lubricated by oil sprayed from two
small holes drilled in the wall of each cylinder at such a distance from the
bottom of the cylinder that, when the piston is at the bottom of its stroke,
these holes register with a groove in the piston between the second and third
piston rings. As the piston descends on the power stroke, oil collects in this
groove and as soon as the groove registers with the holes, the pressure of the
gases above the piston forces oil out upon the valve stems. Surplus oil col-
lecting in the valve compartments is returned to the crankcase through
drain passages.

All oil returns to the oil pan through a fine mesh screen placed above the
oil pan and separating it from the crankcase.

Oil Level

The normal capacity of the oil pan is two gallons which fills it to the level
of the screen above the pan. When the oil pan contains this amount, the oil
level indicator on the right-hand side of the engine (Fig. 10) indicates “Full.”
As the oil level descends, the indicator indicates “Fill”” and then “Empty.”
Oil should be added as soon as the indicator ball has dropped to “Fill.” If the
indicator indicates “Empty,” under no circumstances should the engine be
run until oil has been added.

The mileage interval at which oil must be added depends upon individual
circumstances. It is recommended that the oil level indicator be checked
every one hundred to one hundred and fifty miles, although it is improbable
that oil will be required as frequently as this. ‘

Oil Pressure

The pressure of the oil in the supply pipe is indicated by the oil pressure
gauge on the instrument panel (Fig. 1). The purpose of the oil pressure gauge
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is, first, to enable the driver to make sure that there is pressure whenever the
engine is running, and second, to verify the adjustment of the oil pressure
regulator.

It is absolutely necessary that there should be oil pressure just as soon as
the engine starts and as long as the engine is running. If the oil pressure
gauge does not indicate pressure as soon as the engine starts, stop the engine
at once and investigate the cause. First, check the level of oil in the oil pan.
If the level is above “Fill,”” prime the oil pump by removing the plug shown
in Fig. 10 and pouring oil in through a funnel. Be sure to replace the plug
before starting the engine. If, after priming the oil pump and starting the
engine, the oil pressure gauge does not indicate pressure, stop the engine
immediately and consult the nearest Cadillac maintenance station.

Before the adjustment of the oil pressure regulator can be verified, the
factors affecting the viscosity of the oil must be standardized. The oil pres-
sure changes with the viscosity, which in turn depends upon the kind of oil,
the extent to which it has been thinned by use, and the temperature. It is
therefore necessary that the oil be fresh and of the viscosity specified for the
Cadillac engine. The engine must also be run long enough to become thor-
oughly warm. Under these conditions the pressure at idling speed (300 r.p.m.)
should be from 5 to 7 1bs.

Adjustment of the pressure at idling speeds is made by the screw shown
in Fig. 10. To increase the pressure, turn the screw clockwise; to decrease the
pressure turn the screw counter-clockwise. This adjustment should be made
while the engine is running.

Crankcase Ventilating System

In every internal combustion engine, seepage of vapors by the pistons
takes place to some extent, permitting water vapor and other products re-
sulting (rom combustion, as well as unburned gasoline, 1o enter the crank-
case. Contamination of the lubricating oil from this source makes it neces-
sary in most engines to replace the oil supply at frequent intervals.

Cadillac engines are equipped with an exclusive system to prevent the
seepage vapors from enlering the crankcase. To bring about this result, ad-
vantage is taken of the fact that the Cadillac crankshaft with its compensat-
ing weighls acts naturally to draw air through an inlet in the left-hand side
of the engine, building up within the crankcase a. pressure slightly above
atmospheric pressure. No outlel is provided in the crankcase itself but in the
wall of each cylinder is a port connecting the space below the piston with the
valve compartment. This port is open except when the piston is at the
extreme bottom of its stroke.

The effect of this arrangement is as follows: The seepage vapors that pass
the two upper piston rings are forced through slots milled in the circumfer-
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ence of the lower piston ring and tlirough corresponding holes in the piston
into the space inside the piston, where they are carried down as the piston
descends. The vapors cannot enter the crankcase, however, because they are
prevented from doing so by the pressure built up in the crankcase by the
revolving crankshaft. Instead, the vapors are expelled through the port into
the valve compartment. From the valve compartments the expelled vapors
are conducted through flexible pipes underneath the car where they are dis-
charged. .

QOil Filter

Another source of contamination of the oil supply is dirt. In the Cadillac
engine all solid matter in the oil is removed by means of a filter (Fig. 10)
which is attached to the dash and which is connected to the oil circulating
system.

The filter consists of a metal container in which is a series of eight
envelopes made of special fabric. As the oil is forced through these fabric
envelopes, the total area of which is over five square feet, it leaves all solid
malter behind, returning to the engine as clean oil.

The filter is connected to the oil pressure regulator at the same pomt as
the oil pressure gauge. Oil is thus forced to the filter whenever the engine is
running and there is pressure in the oil lines. The normal flow when the filter
is new is approximately one quart per minute so that an amount of oil equal
to the entire capacity of the lubricating system passes through the filter
every eight to ten minutes.

The filtered oil, which is returned to the oil pressure regulator and thence
to the crankcase, leaves the filter through a sight-feed glass. When the filter
is new, the stream of filtered oil visible through the glass should be about
14 inch in diameter. As dirt accumulates in the filter, the flow of oil gradually
decreases. When the stream has diminished to the size of a pencil lead, the
filter unit should be replaced. When checking the flow of oil through the
sight-feed the engine should be warm and the throttle should be opened until
the oil pressure gauge indicates approximately 15 lbs.

Under average driving conditions the filter unit should not require replace-
ment for 12,000 to 15,000 miles. Filter units for replacement can be obtained
from Cadillac distributors and dealers.

Replacing Engine Oil
Although the crankcase ventilating system and the oil filter deseribed in
the preceding sections greatly prolong the useful life of the oil, it is recom-
mended that the oil be drained and replaced with fresh oil every 2,000 miles.
To drain the oil, simply remove the drain plug (Fig. 10). A special socket
wrench for the oil pan drain plug is supplied as part of the tool equipment.
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FIGURE 11. Chassis lubrication diagram
Each “G” indicales a grease gun conneclion. Each number indicales a lubricaling point for which instructions are given in Chaplers II and I11].

Lubricating poinls tha!l are visible in the diagram are surrounded by circles, others are indicated by arrows.
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Be sure to reinstall the drain plug before adding the fresh oil. Two gallons
of fresh oil should be added, or enough Lo bring the oil level indicator ball to
“Full.”

At the end of the first 1,000 miles, it is recommended that the car be taken
1o a Cadillac maintenance station to have the oil pan and screen removed and
¢leaned with gasoline or kerosene. This should be repeated once a year or
whenever the filter unit is replaced.

Generator Oil Cups: 21, 22*

Two oil cups on the generalor conduct lubricant to the forward and rear
bearings on the armature shaft. A few drops of engine oil should be applied
Lo each cup every 1,000 miles.

Timer-Distributor 0il Cup: 20

The oil cup at 20 is for lubricating the ball bearing at the upper end of
the timer-distributor shaft. A few drops of engine oil should be applied every
1,000 miles.

Engine Rear Supports: 7, 19

The brackets on the {rame to which the engine rear supports are bolted
are provided with felt wicks. Engine oil should be applied at these points
every 1,000 miles,

CHAPTER 111

General Lubrication

Grease Gun Connections: G

Spring bolts, steering connections, brake rocker shalls and other points
are provided with connections Lo fit the grease gun supplied with the tool
equipment. These points are indicated by “G” in Fig. 11. Cadillac Roller
Bearing and Cup Grease should be applied to these points with the grease
gun every 500 miles. ’

Clutch Thrust Bearing: 6

The clutch thrust bearing is provided with a grease gun connection, which
is accessible after removing the floor boards and the cover plate shown at

*The numbers following the headings in this chapter and in Chapter I1I refer to Fig.11.
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*6.” Before the grease gun can be applied to the connection, it is necessary
to attach to the connection the adapter furnished with the tool equipment.

If the connection does not point upward so that the adapter can he
applied, turn the bearing until it dees. This must be done with the engine not
running.

The clutch thrust bearing should be lubricated every 1,000 miles with
Cadillac Roller Bearing and Cup Grease.

Caution: Do not inject too much grease into the clutch thrust bearing.
One or two turns of Lhe grease gun handle are sufficient.

Transmission: 18

The transmission case should contain sufficient lubricant to bring the level
up to the filling hole at the right-hand side. The level should be inspected
every 2,000 miles and lubricant added if necessary. Cadillac Rear Axle and
Transmission Lubricant is recommended. The heavy grade should be used
except in cold weather. The light grade should then be used. If the heavy
grade is used in cold weather, the transmission gears will be difficult to shift.

Every 1,000 miles the drain plug should be removed from the bottom of
the transmission case and the lubricant should be drained and replaced with
fresh lubricant. Three quarts of lubricant are required to fill the transmission
case to the proper level.

Universal Joints: 16, 17

The forward and rear universal joints on the drive shaft are provided with
grease gun conneclions as indicated at “16” and “17.” It may be necessary to
roll the car forward or backward a few inches Lo bring Lthe connections under-
neath where they can be reached with the grease gun. Cadillac Universal
Joint Grease should be applied every 1,000 miles.

Rear Axle: 11

The rear axle housing should contain enough lubricant 1o bring the level
up to the filling hole in the rear cover plate. The level should be inspected
every 2.000 miles and lubricant added if necessary. Cadillac Rear Axle and
Transmission Lubricant is recommended. The heavy grade should be used
except in cold weather. The light grade should then be used.

. Every 4,000 miles the drain plug should be removed from the bottom of
the axle housing and the lubricant should be drained and replaced with fresh
lubricant. Three and one-half quarts of lubricant are necessary to fill the
rear axle housing to the proper level. ’

Wheels: 3,11, 15, 25

The front and rear wheel bearings are packed in grease when the car is
assembled. Every 4,000 miles all the wheels should be removed and the bear-
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ings should be thoroughly cleaned in gasoline or kerosene. They should then
be repacked and the bearings adjusted in accordance with the directions on
pages 80, 81 and 82.

Cadillac Roller Bearing and Cup Grease is recommended for the wheel
bearings. Do not use heavy grease as it will roll away from the path of the
rollers and will not return.

IFront Brake Trunnions: 12, 26

Every 1,000 miles, at the same time that the wheels are removed for lubri-
cation of the wheel bearings, the brake operating trunnions inside the front
wheel brake drums should be lubricated
by applying the grease gun to the con-
nection at “A” (Fig. 12). Cadillac Roller
Bearing and Cup Grease should be used.
It should be injected only until it be-
gins toappear around the trunnion bear-
ings. Do not inject too much grease.
Beforereplacing the wheels, wipe off any
grease appearing around the trunnion
bearings. Do not inject any grease at
“A” except when the wheel is off and
the application of too much grease can
be definitely avoided.

FIGURE 12

Lubricationof frontbrake trunnions

Steering Gear: 8

A grease gun connection is provided
on the steering gear housing for injecting lubricant for the steering gear
worm and sector. Cadillac Steering Gear Lubricant is recommended for the
steering gear and it should be applied every 2,000 miles.

0il Holes in Steering Column: 4

There are two oil holes in the steering column just below the steering
wheel. A few drops of engine oil should be applied Lo these every 1,000 miles.
The holes are closed by screw plugs which must be removed before the oil
can be applied.

Speedometer Flexible Drive Shaft

The flexible shaft by which the speedometer is driven is housed in a flex-
ible casing. To lubricate the speedometer drive shaft, the shaft should be
removed from its casing and lubricant applied to it for its entire length.
Cadillac Roller Bearing and Cup Grease is recommended for this lubrica-
tion, which should be performed every 2,000 miles.
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Do not under any circumstances attempt to lubricate the speedometer
itself. Any parts in the speedometer requiring lubrication are amply supplied
when it is assembled.

Horn

The horn is lubricated when assembled and does not require further lubri-
cation, but the commutator of the horn motor should be inspected every
1,000 miles and cleaned, il necessary. To do this, remove the motor shell
from the horn. If the commutator appears to be dirty, clean it with a dry
cloth. This should be done with the horn motor running so that the com-
mutator will be cleaned on all sides. Do not attempt to polish the commu-
tator or brushes with oil or vaseline, These parts ave designed to run without
lubricant.

Springs: 2, 10,13, 23

To lubricate the spring leaves, it is recommended that the edges and ends
of the leaves be painted with engine oil every 500 miles. A small stiff brush
should be used. After applying the oil, the car should not be washed until it
has been driven far enough 10 allow the lubricant to work in between the
leaves. Do not separate the leaves and insert lubricant. A certain amount of
friction between the spring leaves is necessary in order to give the springs
the desired characteristics.

If spring covers are used, it is not necessary to lubricate the spring leaves
as directed in the preceding paragraph.

Stabilators

The stabilators, with which the car is equipped and which are for the
purposeof controlling therecoil of the springs, not only need no lubrication—
they mus{ nol be lubricated. To lubricate the stabilators would defeat their
purpose just as oil or grease on the brakes would prevent them from holding.

Door Hardware

Whenever the chassis is being lubricated, the door locks and other door
hardware should also be lubricated as follows:

Place a few drops of oil on each door lock plunger or striker, turning the
handle back and forth so that the oil will work into the lock. Also place a
drop of oil on each of the striker plates against which the strikers engage
when the doors are closed. The hinge pins should also be oiled sparingly so as
not to get oil on the finish.

Fach door has a wedge-shaped tongue that dovetails into a receptacle
on the body when the door is closed. These tongues should receive a small
amount of grease or oil. '
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Each closed car door is also fitted with a check at the top which limits the
outward movement of the door. A small amount of grease should be applied
to the pin that slides in the slot at the top of the door.

CHAPTER 1V

Care of Body
Care of Finish When New

On cars finished with varnish, more careful and more frequent attention is
necessary when the car is new than after the varnish has hardened. Particu-
lar care should be taken to keep mud from the body and hood for the first
few weeks. Even after the varnish has hardened, mud should not be per-
mitted to remain on the finish over night or long enough to dry. If it is not
possible to wash the car thoroughly before putting it away for the night,
flush it off and then thoroughly wash the car the next morning. Mud per-
mitted to remain on the car until it has dried is not only difficult to remove,
but stains and dulls the finish.

The same degree of caution, although commendable, is not as necessary
on cars finished with Duco, because Duco hardens much more quickly than
paint or varnish.

Washing Varnished Cars

Use clean water and plenty of it. Do not use water containing alkali. In
parts of the country where the regular water supply contains alkali, use
rain water.

Do not use hot water as it destroys the lustre. The temperature of the
water should be between 40 and 60 degrees Fahrenheit. Do not wash the
hood while it is hot, because the effect on the finish is the same as washing it
with hot water. Unless the hood is allowed to cool before washing, the lustre
will soon disappear.

If a hose is used in washing, do not have pressure greater than will carry
the water six inches beyond the end of the hose. Water under higher pressure
drives the grit and dirt into the varnish. It is best not to vse a nozzle.

Wash the chassis first, going over the under sides of the fenders, the
wheels, and the running gear with water flowing gently from the hose. This
will flush off most of the mu