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The Packard Lane

ENCLOSED CARS

“2,-3 §” LIMOUSINE

seven passengers

LIMOUSINE

cab sides, seven passengers

IMPERIAL LIMOUSINE

seven passengers

LANDAULET

seven passengers
LANDAULET

cab sides, seven passengers
LLIMOUSINE

SIX passengers
LANDAULET

SIX passengers

BROUGHAM

four passengers

“2—2.5” LIMOUSINE
SIX passengers
ILLANDAULET

SIX passengers

BROUGHAM

four passengers

COUPE

three passengers .

ALL PRICES ARFE F. 0. B. DETROIT

(See ather side)

$4950
#5000
$5150
#5000
$5050
#4900
$4950

$4950

$4450
$4500
$4500

#4150



The Packard I.me

OPEN CARS

“2- -3 5§ STANDARD TOURING CAR

seven passengers . . . . #3500
SALON TOURING CAR

seven passengers sk s e EREE0
PHAETON

five passengets . < = <« = . PO
SALON PHAETON

five passengers . . « , « . $jscE
CHASSIS

$3000

6

2-2§” STANDARD TOURING CAR

seven passengers . .. . . . $3040
PHAETON

five passengets ., . .= . . . $30%0
SALON PHAETON

five passengers . < . s & & 93080
RUNABOUT

four'passcnpgers . . &+ s . . $3OC0
RUNABOUT

LWO Passengers .. .w . o« = « P3050
CHASSIS
S $2650

ALL PRICES ARE F. 0. B. DETROIT

(Sa’ other ."'d'e)
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PACKARD DEALERS’ SERVICE POLICY
NEW MOTOR CARRIAGES

Packard service has been organized [or the purpose of assisting Packard owners

{o keep their motor carriages it good repair and adjustment.
Packard service includes the following:

1. We will make all necessary acljuslmc?nls.for one month after delivery of the
motor carriage provided it is brought to our Service Department for that purpese and
has not been tampered with or injured through accident or neglect.  After that time
a1l work will be done in a (‘.are[lll and workmanlike manner at our regular charge for
such work, except as noted in Clause 2.

9 We will install at our service station without charge any parts that may be
replaced as defective by the Packard Motor Car Company or ourselves under the
warranty printed below, for a period of ninety days after delivery of the motor carriage
to the purchaser.

3. All gratis work under the Packard warranty is to be done at our service station
and in the event an owner requests warranty work to be done at a distance from our
service station the expenses of the workman for transportation, board and lodging,
if any, will be charged to the customer.

4, If desired, and within a radius of one hundred miles of our service station, we
will supply gratis an instructor for a period of three days after delivery ol the motor
carriage.

5. If, at the time warranty work is being done, we are called upon to do ordinary
repair work which does not come under the warranty, the labor and material required
for such repair work will be charged at our regular rates.

6. It is our intention to give each and every purchaser of Packard motor carriages
fair and business-like treatment. Should any patron not receive it, we ask in good [aith
to be so advised.

PACKARD WARRANTY

We [ully guarantee new Packard motor carriages and trucks to be free
[l’l)l.‘ll defects in material and workmanship for ninety days [rom date of
delivery to purchaser.

. We will replace free of charge, any part claimed to be defective, within
ninety days from delivery of vehicle to purchaser, which shall be returned to
us for credit or. replacement, and which upon examination, we shall find to
be defective. The free replacement of a part or parts does not include trans-
portation charge to and from the Packard factory, nor the cost of installing
the new part,

Tires, nms, batteries, speed instruments and other accessories are not
covered by this warranty, they being subject to warranties of their respective
manufacturers.

Packarp Moror Car Couraxy, DETROIT

7.715 Packard Motor Car Company reserves the right to make changes or im provements at
any lime, without thereby incurring any obligations either to install the same on molor cars

previously sold or to install the old part, which has been changed, tmproved or omilled, in new
cars subsequently sold.



6 INSTRUCTIONS FOR ORDERING PARTS

INSTRUCTIONS FOR ORDERING PARTS

OPERATION AND CARE
“2_35,? and “2_25?’

[

been found impracticable

which will be complete and up-to

parts information not contained in this

'-:,Vj':\-'l':;';-”:If.l:::-?,w: provided with a co re and up-to-date price W

Parts in most frequent demand are shown in this book. Th ml MOTOR CARS
on the illustrations are for identification of parts only. Owners should
ore parts by name, and not by number

PACKARD PARTS

Close interchangeability and continued efficiency are best assured by making
replacements only with parts made by the Packard Motor Car Company.

Owners are advised to consult Packard dealers about all repairs, adjustments and
replacements, especially with regard to accessories furnished with Packard cars,
but not manufactured by us, such as lamps, springs, etc.

ORDERING PARTS

General Operation - - - - - 8
When ordering parts from Packard dealers or the factory, specify: Oiling Diagram - opposite 10-11
Shipping directions.
Natie of Care of the Car
s h f Lubricati 10
Model symbol such as "*2-35,” *2-25,” "'1-35," "'1-25,” "*48,” “38," *'30," Schedule of Lubrication -
or “18" and year. Care of Body and Finish - - - 12
Style of car, chassis or body (Touring Car, Limousine, etc.). Standard Adjustments - - - - 14
Motar number of car. (Stamped on dash plate.) Cold Weather Procedure - - - 16
Colog; Egart ispainis, Motor Lubrication System - - 19
TERMS Gasoline System - - - - - - 23
All prices are net, f. 0. b. factory, Detroit, Michigan. Ignition System - - - - - - 29
Our responsibility ceases when goods are delivered in good condition to Lighting and Starting Systems - 35
the transportation companies. Water Circulation - - - - - 39
All quotations t supplies subject to cl ithout notice.
quotations on p-ar s or supplies are subject to change without notice Motor Featiires -« - - - - - #l
Accounts are opened only with Packard dealers. T . 46
Orders from individuals which are not accompanied by cash will be rans_mlssmn o T T
sent ¢. o. d. Running Gear Features - - - 53
Index - - - - - - . - -57

TECHNICAL SERVICE DEPARTMENT

The Technical Service Department of the Packard Motor Car Company will
furnish, at any time, especially desired information concerning parts or the opera-
tion and maintenance of Packard cars.




8 OPERATION AND CARE General Operation

GENERAL OPERATION
TO PREPARE THE CAR FOR SERVICE

Wash the car.
Directions on page 12,

Fill the radiator with clean water.
Directions on page 39,

Fill the gasoline tank.
Directions on page 23,

Turn on the gasoline.
Directions on page 23.

Be sure that motor oil reservoir is filled to pet cock level with cylinder oil.
Directions on page 21.

Be sure that all parts requiring lubrication are supplied with the proper lubricant.
The car is shipped [rom the factory with a supply of oil in all parts.
Complete otling directions are given in the “Schedule of Lubrication,”

beginning on page 10, The motor oiling svstem is deseribed in the chapter
on “Lubrication System,” |':@g1n ning on page 149,

PRELIMINARY TO STARTING THE MOTOR

Put the change speed lever in neutral position,
Complete instructions for the operation of this lever on page 19,

Set the hand brake.

Open the throttle one-sixth.
Purpose and operation of the hand throttle lever on the steering wheel
and its relationship to the accelerator pedal on page 2%,

Turn the auxiliary air valve hand wheel, on the control board, toward ‘‘Gas.”

In cold weather or with a cold motor turn the hand wheel all the way
around to “Choke.”  In warm weather or with the motor warm this will
not be necessary. Full starting directions [or cold weather, etc., are on
page 106,

An experienced driver can readily determine the proper setting of the
hand wheel for varying atmospheric conditions by the suction sound of
the air entering the carburetor while cranking.

Be sure that dash indicator shows pressure in the tank.

Initial pressure may be obtained by using hand pump on the steering
columun.

TO START THE MOTOR
Turn the ignition switch to “*Ignition.”
Set the spark lever at mid position.
Crank motor, using electric-starter.
Instructions for using starter on page 37.
This is the standard method for starting the motor.
AFTER THE MOTOR STARTS

Turn the air valve wheel, on the control board, toward “Air” and set it at the point
at which the motor runs best.

General Operation

TO

T

TO

OPERATION AND CARE 9

An experienced operator may obtain a still finer adjustment by resetting
with the throttle closed.

Close the throttle until the motor runs slowly.
START THE CAR

Release the hand brake.
Push forward the left pedal to release clutch.
The clutch always must be disengaged while shifting gears.
Move the change speed lever laterally inboard, then straight back into first speed
position. . X e
Grear shifting instructions are on page 49.
Increase the speed of the motor slightly.
This may be done by advancing the hand throttle lever several notches,
or by pressing on the accelerator pedal.  An experienced operator will
perhaps obrain the best results in shifting gears by using the accelerator
pedal for increasing speed and releasing it during all shilting operations.
Be sure the spark lever is advanced one-half way or more.

Engage the clutch. . _
The car will move forward.  Allow it to gain speed.
Again disengage the clutch.
Move change speed lever forward into neutral position, then outboard and straight
forward into second speed position.
Engage clutch and open throttle gradually to increase the motor speed.
Allow the car to gain speed.
Again disengage the clutch.

Move change speed lever straight back, through neutral into third t_sp_eed position,
taking care not to move it inboard when it reaches the neutral position.
Engage the clutch.
Attain the desired speed hy pressing with the rig t foot on the accelerator
pedal or by advancing the hand throttle lever.

CHANGE BACK INTO LOWER SPEEDS

If, on account of a very steep grade or heavy going, the speed is reduced until the

motor labors, shift the gears at once into the next lower speed, as follows:
Disengage the clutch; instantly move the change speed lever back into
the next lower speed and engage the clutch.

STOP THE CAR

Reduce the motor speed. Disengage the clutch, and apply the foot brake. When

the car has stopped, with the clutch still disengaged, place change speed lever in
neutral position, set the hand brake and engage the clutch.

REVERSE THE CAR

When the car is stopped, disengage the clutch and move the change speed lever
from neutral position laterally inboard and then forward and engage the clutch.

Never attempt this operation with the car in motion.
STOP THE MOTOR

Turn ignition switch on control board to “Off” position.



10 OPERATION AND CARE Care of the Car

CARE OF THE CAR

Keep all working joints, oilers, ete., free from dirt, and the motor and all other
parts as clean as possible,
An oily motor very rapidly eollects dust and dirt, which eventually
works into the mechanism and causes premature wear,

Every 1000 miles bring liquid to !z inch above plates by adding distilled water.
Full dircetions regarding care of battery on page 35,
COMNECT SWITCH
The disconnect switch at the forward end of the generator regulator should he
thrown over to the opposite side every 1000 miles.
The plug should be pushed inwardly as far as it will go and until it Springs
forward and locks itsell in place.
Where cylinder oil is specified in the schedule of lubrication, oil produced by rep-
utable refiners, and having the following properties, is recommended: gravity
(Baume), 28.5 to 29.5; viscosity 100° F. (Sayboelt), 285 to 300; fire 495° to 500°.
We use monogram, medium oil at the factory.
At the factory Whittemore's compound No. 7 is used in the transmission and No.

45 in the rear axle. These or any similar compositions made by reputable manu-
facturers will give satisfactory results.

The universal joints and steering gear cases are filled at the factory with Spicer
grease. If not obtainable, use graphite grease for the universal joints and a mixture
of half eylinder oil and half graphite grease in the steering gear case.

SCHEDULE OF LUBRICATION

Description of the motor oiling system and its operation, and instructions for its
care and adjustment, begin on page 19.
RY 300 MILES

Cup or graphite grease.

Clutch shifter end bearing grease cup (1) __ Two complete turns.
Steering connecting rod grease cup (1)___ . - --One complete turn.
Steering cross tube grease cups (2) .. . _______ One complete turn.
Rear axle shaft bearing sleeve grease cups (2). - One complete turn.
Motor fan bearing grease cup (1)____ .. __ Two complete turns.
Motor water pump shaft grease cup (1)______ .- Two complete turns.
Cylinder oil.

Motor starter clutch shaflt oiler (1) ______ __Fill.

FFoot brake band guide block oilers (2)_____ Fill,

Steering knuckle pin oilers (2)______ __ o Fill

Spring bolt oilers (14) ____ .. _ [Fill.

Rear spring front bracket oilers (2)_________ _ _Fill.

Steering connecting rod oiler (1) KL

RY 1000 MILES

Cup or graphite grease.
Rear axle torque arm spring cylinder hinge bolt
grease cup (1)._____ . . ________Twocomplete turns.
Rear axle torque arm spring cvlinder grease cup (1)_Two complete Lurns.
Rear axle torque arm rear end pin grease cups (2) - Twa complete turns.



STEERING GEAR FRONT WHEEL HUB
CASE (D) CAPS (2) B

\ TAF TIRE PUMP
REAR AXLE F CONNECTING ROD

\ CASE (E) g CHAMEER (8}
|

\ \ 4y S -f

IGNITION

ISTRIBUTOR
HOUSING {C)

\ IGNITION TIMER

CAM (1) ©

IGNITION
DISTRIBUTOR
BOARDS (2} A
/
/
P % 2 Sahn s A TRANSMISSION = FRONT WHEEL
-« cBONT E8 3 CASE (E) g BEARINGS (2) B
RED LUBRICATE EVERY 300 MILES {A) CYLINDER OIL - : | \
GREEN &1 7 1000 MILES (B) GUP OR GRAPHITE GREASE \
BLUE B o 2500 MILES {C) VABELINE | |
BLACK o ONGE A SEASON (D) BPICER UNIVERSAL JOINT GREASE UNIVERSAL

(E) TRANSMISSION COMPOSITION JOINTS (2) D




Care of the

Car

Cylinder Oil.
Ignition distributor spiral gears .
Hand brake cam shalt oilers (2)
Hand and foot brake intermediate shaflt oiler (1)
Hand brake lever shaft bracket oiler (1) _____
Foot brake band adjusting handle oilers ( )
Radiator trunnion otlers (2)____________
Steering post upper bushing eiler (1)
Steering post spark and throttle sector sider oiler
Switchhoard carburetor air control rack guide oiler
Steering pillar tube flange oiler (1) . ____
Starter opm‘ating shaft bracket oilers (2
Starter motor ailers (2)

Generator oiler (1)
Crank case._... _____

Cylinder Oil.
Ignition distributor boards (2)

Vaseline.
[gnition timer cam__

Cup or graphite grease.
Front wheel hub caps (2)
Spicer universal joint grease.
Steering gear case. .
Universal joints (2)

Transmission Composition.

Rear 4\]& case_
Transmission case_

Cup or graphite grease.

Iront wheel bearings (2)_

Tire pump connecting rod chamber.
Spring leaves

Vaseline.
[gnition apparatus housing.

'\\"{75. I O\ FERHA | NC

Cup or graphite grease.
Clutch shaft forward bearing.

OPERATION AND CARE

_Fill to oil level plu

Clean

11
Liberally.
[Fill.
Fill.
Fill.
Fill.
_Fill.
_lew drops.
Few drops.
Few drops.
Fill.
_Fill.
Few drops.
Few drops.
__Drain off dirty oil,
flush with kerosene
and fll to level. Di-

rections on page 22.

Wipe off  carefully,
apply oil and again
wipewitha clean rag.

Wipe off and spread
vaseline very spar-
ingly on surface.

Repack.

Fill to plug
_Fill 24 full.

opening.

Fill to oil level ;_l]ll‘l_'{

g

g.

with  kerosene
and repack.

Repack.

Jack up frame to sepa-
rate leaves, «¢lean
and lubricate thor-
oughly. Repeat when
springs squeak.

Repack.

_Remove and clean and
repack recesses in
center of fly wheel.




12 OPERATION AND CARE Care of Body

CARE OF BODY AND FINISH

Extreme care should be used in washing the car, especially during the first few
months that it is in use.
Varnish requires some time to seazon thoroughly, and while scasoning,
is casily affected.  Gasoline or soaps that are injurious to varnish never
should be used.
Soap should never be used for washing o car, except for removing grease,
and then only the purest is recommended.  Use onlv with plenty of
water and rinse the body thoroughly wirh lyke-warm water.  Never
use extremely hot or cold water for washing the hody.
Mud, water, grease or oil should not be allowed to remain on a car longer
than it is possible to avoid.  This is particularly true of 4 new car on which
the finish mav not be thoroughly seasoned.
Soak murd off with plenty of water insteacd of rubbing it off.
For drying the car alter washing, use a clean chamois skin.
It is better to remove heavily accumulated dust by washing rather than
by dusting.  For ordinary hight dusting, a woolen duster is preferable
to one made of feathers.
Running boards can best be cleaned with soap and water.

Dust on the outside of Packard Standard tops should be removed with a dry or
when necessary, a moist cloth. Grease or stains may be removed with a sponge
and suds. Use plenty of clean water to remove all traces of soap.

The inside or cloth side should be dusted with a whisk broom or stiff brush. Remove
stains with soap and water, but use a brush instead of a sponge.

The cloth side should be treated more carefully than the outside.  ITmpure
water or soap may change the color of the lining and make it necessary
to go over the entire lining in order to obtain a uniform color.

Carriage dressings and gasoline are generally injurious for either the inside
or outside, as they mayv kill the luster and cause the material to harden.

Packard Standard seat covers may be cleaned in the same way as the lining of
Packard Standard tops.
Seat covers mav not be dry-cleaned beca
the passage of the cleaning vapors.

se the interlining gum prevents

Tops should never be folded or inserted in envelopes while they are still damp.

DE CURTAINS

Side curtains should be wiped off with a moist cloth before being stowed away.

Removing the dust and grit from the side curtains will help to keep the
celluloid lights from becoming scratched.
Curtains should be folded with the numerals, which are sewed to them,
on the upper side, and put away in order.  They should also be Tolded
as far as possible, so as to have the celluloid lights contact with curtain
material instead of with other lights,

The body should be stored in a dry place with a subdued even light from all sides.
Varnish on a black ground always has a slightly greenish tint. Continued
absence of light, as when a body is stored in a dark place or left crated,
increases the greenish cast.

) "OPERATION AND CARE 13

E'—dl:;’ of Body

Washing the stored body at least twice a month will reduce the change
in the color of the varnish.

Varnish that has turned green from storage in a dark place will resume
its natnral shade after lengthy exposure to the light.

ENAMEL CLEANSER
‘ V-\A\];od cleanser for enamule_d parts of the car, when parts are greasy and very dull,
may be made of the following: )
One pound of washing soda crystals to one pail, or 2"3'3\1I1r.11.- of water.
This should be very briskly applied with a solt ra; I'hen polish with
canton {lannel.
The solution, before applving, should he carelully inspected Lo see thai
all ervatals have been dissolved as anv crystals remaining will seratch

the surface.
CAUTION: This solution should be used only on enameled parts of the car, as
it will ruin varnish or paint. The enameled parts of the car are tl?e rad1a_tor.
radiator splashers, bonnet, front and rear fenders, gasoline tank, tire carriers,
steering column, shifter lever, black motor parts and enameled part of lamps.

ENAM ISH
Enameled parts can ordinarily be kept bright when clean, by rubbing them with a
soft cloth and any good body polish. If they should lose their luster and become
very dull they can be brightened by applying the following special solution, although
this solution should only be used in extreme cases.
It consists of the following:

3 ounces oil of citronella.

114 ounces oil of cedar.

I pint paraffine oil.

1 gallon turpentine. )

Apply with solt cloth and rub dry with clean flannel.

SEAT CUSHION AIR VENTS
There is an air vent in the bottom of each seat cushion.

If a rubber apron or anvthing of a similar nature is carried under the

cushion and directly in contact with it, the air vent may be closed, with

the result that the cushion will not afford the proper degree of comlort.

NICKEL POI
A good rouge, such as a good silver polish, is the best for removing the tarnish
from nickel.
Nickel trimmings may he prevented from tarnishing by [requently rul-
bing the surface with an oily rag. This will keep them bright without
pelishing.

Do not use brass polish on nickel as the abrasive ingredients scratch the surface.

CAUTION: Enclosed body interior fittings, such as regulator handles, arm sling
swivels, etc., are lacquered over the silver plate, and should consequently never
be polished with a metal polish.

LUBRICATION OF BODY RTS
It_is a good plan to occasionally put a drop or two of oil on the working parts of the
windshield, also the door locks and hinges, foot rest, robe rail, tire carrier, etc.
Lubrication of these parts will keep them in a [ree working condition
and will assist in eliminating squeaks,
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Standard Adjustments

STANDARD ADJUSTMENTS

IRCUIT BREAKE]

The circuit breaker points of the ignition apparatus unit should be kept smooth
and parallel, with a clearance of from .015 to .020 inch between them when
fl:llly separated. A feeler of the proper thickness is attached to the timer and
distributor wrench.
Before making adjustments to the points, it is a good plan to put a drop
of oil on each set while the motor is running and wait until the excessive
sparking, which this will cause, has ceased, before stopping the motor.
Then wash the breaker mechanism with gasoline and wipe off carefully.
Be sure all gasoline is evaporated hefore again starting the motor.

\RK SETTING

The spark setting in the full retard position should be 7§ inch on the fly wheel

travel, past upper dead center. Should it become necessary to check this, proceed
as follows:

Set the spark lever on the steering wheel in the fully retarded position.
Open all priming cups with the exception of the one in number one cylinder
in the right block. Crank the motor by hand until compression begins
in this cylinder, then open this priming cup and continue to crank the
motor slowly to the point where the right circuit breaker just begins to
separate. In this position the fly wheel marking for “Top Dead Center
Cylinder Number One and Six Right” should be found ro have traveled
74 inch past the motor center line as indicated on the crank case. If
it should become necessary to reset the spark consult a Packard dealer.

PLUGS

AT

Spark plugs should have .032 inch clearance between the two wires across which
the spark jumps.
A feeler of the proper thickness is attached to the distributor wrench,

REURETOR AUXILIARY AIR VAI

The auxiliary air valve has 5% inch drop when the hand wheel is set for the best
idling position.

To check proceed as follows:

Set the auxiliary air valve hand wheel for the best idling position.
Measure the height of top of air valve stem [rom some fixed point on
the motor.

Depress air valve until it strikes inside spring.

Measure height of top of stem as before.

The difference in these two measurements is the air valve drop.

Make sure that the air adjusting connecting rod clevis is so adjusted that
the air shutter completely closes when the hand wheel on the control
hoard is turned all the way over to choke.

If it becomes necessary to make carburetor adjustments, consult a
Packard dealer.

QIL PF URE

The motor oil pressure should be 20 to 30 pounds at 1000 revolutions with the
motor hot. A lower pressure when the supply is up to level, indicates that the oil
being used has low viscosity or that the relief valve opens too far.
To adjust the relief valve opening, change tension of relief valve spring
located in the pump housing.

COMPRESSION

Compression in the cylinders should show between 75 and 80 pounds pressure
at cranking speed, with all cylinder pet cocks closed and the throttle wide open.

e

Standard Adjustments
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e

AR PRESSURE
Two to three pounds on gauge.
The reliel valve is located on the frame cross channel just fo_r\\-'tu_‘(l .of _l]k}«]—
front seat. 1 inoperative it should be cleaned with gasoline and otlec
very sparingly. I necessary it can be adjusted by changing the tension
of the spring.
VALVES . i o ]
Both inlet and exhaust valves should be set with a full .004 inch clearance when
the motor is cold.

The vibration damper, on the front end of the crank shaft, should be adjusted to
slip, under a pull of approximately 95 pounds. .
To check the [rictional resistance, remove l_hc fan belt and ,“'l“(.] a |‘|.)‘g'u:-
in the pulley groove, until the end pulls directly at t.h(—: _pl}ch or m rui
diameter of the pulley. ook a hand scale in the end ol }.I]F: |f.=1_>e1. a [(1](_
adjust the stud springs so that it requires a pull of approximately 95
pounds to slip the pulley.

CLUTCH PEDAL |
The clutch pedal in the engaged position should _hav_re one-half 15:1{211 Iffrefhmotgo;
without touching the floor board when the pedal is lifted by hand. i 11€ pi_on
while in the engaged position is allowed to touch the floor board, the full acti
of the clutch spring is not obtained.

The adjusting link for obtaining the correct adjust;mex_ﬂ of 'L?Pi' Cﬁ;ili(;l?
pedal is to the left of the clutch housing. By lengthening this 1{1 _I_lc
pedal is brought closer to the loor board and by shortening it, the dis-
tance between the pedal and the floor board is increased.

No other change from the original adjustl_uem will be required as clutch
surfaces are automatic in their compensation for wear.

CLUTCH BRAKE

Adjustments for wear can be made by releasing the clevis bolt lock nut and slid'n]ug,
the whole assembly to the rear along the slot in the clutch cover. Set so that tﬁe
spring is compressed %-inch when the clutch pedal is pushed down against the
floor boards.

Adjust tension of spring to give speed of shift desired.
FOOT BRAKES

i 1 to cross shaft on
Foot brake connecting rod from rocker lever on front channe! ;
rear channel should ordinarily be in the middle hole on the front rocker lézv?;':
To adjust the foot brakes properly, make the clearance between the band and the
drum equal all around and 75 inch.

Details of adjustment on page 55.
HAND BRAKES

The hand brakes should be evenly adjusted, so that when applied there is the same
resistance on each rear wheel. ‘
Keep these brakes as tight asit is possible for them to be without dragging.

Details of adjustment on page 55.
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Cold Weather Procedure

COLD WEATHER PROCEDURE

RTING THE M

Starting the motor during cold weather is accomplished the same as at any other
time except that it is necessary to pay more particular attention to the setting of
the air and gas wheel on the control board while cranking.

OTOIl

In extremely cold weather it is best to turn the hand wheel all the way over to
“choke” and crank the motor in the usual way, immediately turning the wheel
back a few notches toward air the moment the motor starts firing.

Turning the hand wheel o “choke,” closes both primary and auxiliary
air intake and permits the raw gasoline to he sucked into the eviinders,
Caution:  I'n warm weather or if the motor is warm, o mixture miy e
<o rich that the charge will not ignite it the hand wheel is turned all the
way over to “chole.”

1 \RY AIR VALVI A1 JUSTNR T INT

As the motor warms up, the hand wheel should be gradually turned toward air until
the proper setting for the most efficient running is obtained.

There is no hard and fast rule which can be followed for the setting of
the hand wheel. It will be necessary to vary the setting to compensate
for different atmospheric conditions and the temperature of the motor.
Make a careful study of the manipulation of this wheel as experience
will dictate better than anything else the proper running position.  Bear
in mind, however, that even though a richer mixture is required while the
motor is cold, than after it has become warnm by running, the mixture
should be given as much air as it will take without causing a pop back
in the carburetor. 1i too rich a mixture is supplied to a cold motor, raw
gasoline will be drawn into the cylinders which will not vaporize and
may interfere with the proper lubrication of the evlinder walls.

F STARTER
Never attempt to start the motor by continued cranking. If it does not start after
a few seconds of cranking release the heel button and determine the cause. See
that the air and gas wheel is properly set, the ignition switch turned on, that there
is gas in the tank, air pressure, etc.

I I'HE

During the winter months 4 very heavy drain is thrown on the battery
due to the fact that more energy is required to start a cold motor, and o
the greater length of time during which the lights are used. 1t is there-
fore essential, in order to conserve the energy ol the battery as much as
possible, that all adjustments be properly made before depressing the heel
button.

DRAINING

If the car is not to be used during freezing weather, the water circulation system
should be thoroughly drained.

The method of draining the water system is given on page 4.

WATER 1IN

In cold weather, water introduced with the gasoline is liable to give trouble by
freezing in gasoline pipes.
If this trouble develops, the gasoline system should he drained.
Directions for draining and filling the gasoline system will be found on
pages 23 to 25,
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Cold Weather Procedure

e

WATER IN Ol
At frequent intervals the crank case should be drained to be sure that it contains

no water. If this is not done the 0il pump may become frozen and inoperative,
thus preventing oil circulation.

_.\,N"l'l»f“l\""-g'- ING MIXTURE

During freezing weather, fill the water circulation system with one of the following
anti-freezing solutions:
For a temperature not lower than five degrees helow zero:
Aleohol_ .. . ommoeees 13 DET CEnY
Glyeerine_ - ..o 15 per cent
Water rseeemmos L S e P S i i 70 per cent
For a temperature not lower than fAfteen degrees below zera:

Alcohol . . o .-.._17 per cent
Glycerine ... . oo - .17 per cent
Water_ . ceorsmser o sraeaiesmie 66 per cent
About eight and one-hali gallons of solution are required for the "2-35"

ane #2295 cars. Aleohol should be added occasionally to make up fon
evaporation.  The glycerine does not evaporate with the water. The
above solution has been found to be entirely practical and is the best for
several reasons. A simple solution of alcohol, while it is not injurious
in any way, lowers the beiling point of the water. Consequently on warm
days, with the car standing and the motor running, the solution will
tend to boil easily and evaporate. The boiling point of denatured alcohol
is about 10 degrees higher than that of wood alcohol.

The use ol glyveerine raises the boiling point of the solution. [t is more
expensive than aleohol and is slightly injurious to rubber. All things
considered, a combination solution of alcohol and glycerine in water is
the most satisfactory.
Do not use a solution of calcium chloride or any alkaline solution, these being
injurious to the metal parts.
CAUTION: If the radiator should become frozen on account of not containing
the proper solution, do not run the motor until full circulation has been started.

It is not possible to thaw a frozen radiator by running the motor, whereas, by doing
so the current of air caused by the fan may cause it to freeze up more solidly.

OIL PRESSURE

In starting the motor when extremely cold the pressure as shown by the dash
gauge may be excessive. This is on account of the congealing of the oil in the pipes
preventing free circulation.

Run the motor slowly for a few moments until the oil has had a chance
to thin down.

THE BAT

LRY

If the car is used in ordinary service during the winter months the battery will
require no special attention other than to keep distilled water above the tops of
the plates as described on page 35. If the battery should become discharged
from allowing the car to stand with the lights burning, ignition switch left on, or
from any other cause, it should be given a recharge immediately. A fully discharged
battery will freeze at about 20 degrees above zero, whereas a battery that is three-
quarters discharged will freeze at about zero.

If the car is out of service for any length of time the battery must be

recharged at regular intervals either from an outside source or by allowing
the motor to run.
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LUBRICATION SYSTEM

[MPORTANCE OF LUBRICATION
Lubrication of a car is more important than any ather one thing in its care.
Detailed instructions regarding the frequency of oiling the different parts
and the proper kind of Tubricants to use for both motor and chassis parts
are given in the “Schedule of Lubrication,” beginning om page 10,

MOTOR OILING SYSTEM
Crank shaft, connecting rod and cam shaft bearings, and all parts within the
crank case and cylinders are lubricated directly or indirectly by a forced feed
oiling system.

MQTOR OILING CIRCULATION
The oil is pumped from the crank case oil reservoir through the oil strainer on the
inside of the crank case to the main oil distributing manifold which is supported
from the lower half of the crank shaft bearing caps. The oil is delivered from this
manifold to all main crank shaft bearings through holes drilled in the bearing caps.
Independent oil passages in the crank shaft carry the oil to each of the lower end
connecting rod bearings, from the main bearings.

All bearings referred to are supplied with oil under pressure and leakage from these
drains back into the crank case.

The cylinder walls and wrist pin bearings are lubricated by oil spray thrown from
the lower end connecting rod bearings.
An oil lead running from the front crank shalt bearing to the front cam
shaft bearing allows oil under pressure to reach the hollow cam shaft
from which all cam shaflt hearings are supplicd.
The generator shalt and the timer drive shalt bearings are lubricated
through oil leads from the cam shaft front bearings.
The [ront end chain receives o1l from a sprayver connected to the oil duct
in the crank case web.
The air pump drive shalt bearings are lubricated through an oil lead
from the crank shaft rear bearing.
Holes drilled in the crank case allow the oil mist to rise into the valve
compartments and lubricate the valve mechanism.
1se reservoir and
again before entering the oil manifold.  Baffle partitions located in the
bottom of the crank case in addition to the crank case oil sereen, prevent
the oil from surging.

The oil 1s twice strained belore it enters the crank c:

MOTOR OIL PUMP
A gear pump, located at the lowest point of the crank case, draws oil from the reser-
volr and forces it through a feed pipe, inside the crank case, to the main oil dis-
tributing manifold, which is attached to the crank shaft bearing caps.
The pump is operated by a shaft, driven:by a spiral gear on the cam shalt.
The pump may be removed for cleaning or inspection by removing the
nuts which hold it to the bottom of the crank case.
No adjustment of pump gears is possible or necessary.  The oil pressure
1s regulated by means of a relief valve.

OIL RELIEF VALVE

The oi! I‘E]if‘.:f valve is contained in the pump body. It is controlled by the tension
of a coil spring which should be set to maintain a pressure of from 20 to 30 pounds
with the motor warm and running at a speed of about 1000 R. P. M., which is
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equivalent to a car speed of approximately 25 miles per hour. The relief valve
inlet is connected with the pump discharge passage and any excess pressure causes
the valve to open and allows the oil to return to the inlet side of the pump body.
(See illustration below.)
To raise the oil pressure, remove the plug from the bottom of the pump
housing, loosen the jam nut on the adjusting stud and increase the spring
tension until the proper pressure is obtained.
To lower the oil pressure, the spring tension should be decreased.

Make sure that the jam nut is screwed up tight before the plug is replaced.

The supply of oil is obtained by pouring oil directly into the crank case through
the crank case filler on the left side of the motor. Fill to pet cock level.
The pet cock is operated by a rod coming through the crank case web on
the left side of the motor.
Do not put oil into the front end compartment through the plug opening
at the left of the timer unit. This opening is intended for inspection of
the chain only.

Plate No. 2 — Sectional View of Lubrication System

L
Plate No. 3 — Qil Pump and Relief Valve

}\irif‘%rgélrce Name of Part Reference Name of Part
) . Number

l) %}otnr oil pump driving impeller assembly. 9 Motor oil pump relief valve adjusting screw
?3 ‘“Ut')r ‘3!1 pump body to base screw, long. lock nut.

4 T\[D;(.jr oil pump body. 10 Motor oil pump base plug gasket.

5 7\[8 or oil pump hase. ) 11 Motor oil pump relief valve spring cap gasket.
i ;\‘[D{“r U!]' pump d{lven ;muciler assembly. 12 Motor oil pump relief valve sprin;g cap.

7 T\r"[otm oil pump driven impeller shaft. 13 Motor oil pump relief valve spring.

8 ?\‘Iot_g: ?ﬂl pump base plug, . 14 Motor oil pump relief valve.

i ol pump relief valve spring adjusting 15 Motor oil pump body plug.

Screw.
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A primary oil strainer, located in the oil filler, prevents any foreign matter from
reaching the crank case.

The oil reservoir is entirely covered and separated from the crank shaft compart-
ment by an oil screen, which in addition to its strainer function, prevents the
oil from splashing. The oil is again strained, after leaving the pump and before
entering the manifold, through a cylindrical strainer carried in the housing integral
with the crank case lower half.
[T the oil pressure drops below normal when the crank case oil supply is
up to the proper level, the cylindrical strainer should be removed from
the crank case and cleaned. Tt should also he cleaned whenever a fresh
supply of oil is put into the crank case. This can be done by removing
the small plate, from the right hand side of the crank case lower half,
bearing the inscription “Remove and disconnect oil manifold before
taking off lower half of crank case.” If the crank case lower cover is to
be removed, it will be necessary to disconnect the oil manifold by using
the special socket wrench provided with the tool equipment for this purpose.
Owing to the large surface of the crank case oil reservoir screen, cleaning
is necessary only at times of overhauling of the motor.

SURE C

There is a gauge on the dashboard which shows the oil pressure in the manifold.
The normal running pressure is 20 to 30 pounds at 1000 R. P M. with
the motor warm.

Failure of the gauge to show pressure after the motor has been running for a few
minutes is an indication of lack of oil or of the clogging of the cylindrical strainer
or of the oil pipes.

The motor should be immediately stopped and the cause determined.
Also, excessive pressure on the gauge may indicate the clogging of the system.
When the motor is cold the pressure will be higher until the oil thins down.

The oil in the crank case should be drained and a fresh supply put in every 1000
miles.
The ail may be drained by removing the drain plugs from the bottom of
the crank case and from the oil pump housing.
After draining, flush the crank cuse with kerosene through the o1l fller
and thoroughly clean pump and strainer but do not run muotor with
kerosene in the system.
The motor should not be run until the crank case has been refilled with
fresh oil to pet cock level.

SUFFICIENT LUBRICATION

If, through oversight, the motor does not receive sufficient lubrication and begins
to heat or to pound, it should be stopped immediately.
Allow the motor to cool. Bring the oil in the crank case oil reservoir up
to the pet cock level. Fill the radiator with water after the motor is
thoroughly cool.  Run the motor slowly, making sure that the proper oil
pressure is indicated by the gauge. Should there be apparent damage,
the motor should be tharoughly inspected without further driving.
If no obvious damage has been done, the motor should be given a thorough
shop examination at the earliest opportunity 1o sce that the running
without oil has not burned the bearings or caused other damage.
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Gasoline System

GASOLINE SYSTEM
GASOLINE TANK
The gasoline tank is located on the rear of the frame.
The capacity of the tank on all models is 21 gallons, including about a
threc-gallon reserve.

In filling the tank, pour the gasoline through a chamois skin to free it from water
and impurities, but in doing so make sure that the side of the funnel makes a firm
contact with the gasoline tank. Gasoline and chamois when brought into contact
form static electricity which may cause a jump spark unless the funnel is grounded
to the tank.

GASOLINE RESE

The gasoline tank is partitioned crosswise through the center for a short distance
up from the bottom.
This arrangement divides the bottom of the tank into two compartments,
thus automatically providing a reserve supply ol three gallons on the
side of the tank not connected with the outlet valve,

TANE

GASOLIN

A three-way valve located on the top of the gasoline tank connects with outlet
pipes leading to both sides of the tank.
Turning the valve handle to the right permits the gasoline to be com-
pletely drained {rom the right hand side of the tank and viee versa.
When gasoline has ceased to flow, in order 1o obtain the reserve supply,
turn the valve handle to its opposite extreme regardless of the previous
running position.  Turning the handle straight up shuts ofl supply.

CAUTION: If gasoline tank has been completely drained and is replenished with
less than a five-gallon supply, be sure that the valve handle is turned to the left
which is the side of the tank which traps the first three to five gallons; otherwisc
the gasoline will not flow.

PRESSURE GASOLINE FEED
The flow of gasoline from tank to carburetor is maintained by air pressure.

POWER PRESSURE

The air pressure is furnished by a two-cycle motor-driven air pump, located on
the left side of the motor crank case at the rear.
This pump is deiven from the cam shafe.  To draws air from the outside
and forces it under pressure past the reliel valve to the gasoline tanlk.
There is no adjustment to the air pump.
HAND PRE

Il' i"l IMFE

frl_le. hand or emergeney pump on the steering column provides means of abtaining
initial air pressure before the motor is started, providing the gauge on the dash
shows that there is no air pressure in the gasoline tank.
The plunger leather of this pump should he oiled occasionally with neat's-
foot oil.  Mineral oils imprave the operation of the pump only temporarily
and tend to dry up the leather.

"I‘he h?nd pump stop cock handle should be turned to the front when the pump
1S not in use.

T; obtain pressure by the hand pump, turn the hand pump stop cock handle toward
the rear and operate pump till pressure shows on gauge.
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GASOLINE
On the dash there is a gauge connected directly with the gasoline tank, independ-
ently of the pumping system, which shows the exact air pressure in the tank.

SSU

There is a relief valve on the pressure system on right side at front cross channel
to prevent the pressure in the gasoline tank from rising above the normal limit
of two or three pounds.

s very little chance of the reliel valve getting out of adjustment.
omes inoperative it should be removed and cleaned with gasoline
and oiled very sparingly with light oil. 1T too much, or too heavy an o1l
is used it mav cangeal, especially in cold weather, and will eause the
valve to stick.

ILACE OF Pk
If the pressure gauge shows that the pump is not maintaining the proper pressure
in the tank, proceed as follows:

Inspect gasoline tank filler cap to make sure it is tightly seated.  Sec
that gasket and seat are in good clean condition and free from nicks.
See that reliel valve is working properly.

If the trouble is not found by any of the above methods, examine all
connections on the air pressure and gasoline supply lines to make sure
there are no leaks.

A good methed of locating leaks in the air line is to put pressure in the
tank and go over the line carefully with soap suds.

GASOLINE SUPPL

The gasoline pipe from the tank connects with a filter well at the entrance to the
carburetor float chamber.

This filter well is provided with a screen which can be casily removed
when necessary. A plug at the hottom of the well provides for the con-
venient removal of the screen.  This sereen should be removed occasionally
and cleaned.

CLEANING GASOLINE IE

The gasoline tank may be casily Aushed after removing both drain plugs from the
bottom of the tank.

If it is desired to clean the gasoline and pressure pipes at the same time, it can be
done by disconnecting the pipes at the unions.

em should not he necessary except at long

Flushing the gasoline avs
~aurions are taken when filling the tank.

intervals, if the proper pre

CARBUI

ghe float chamber maintains a constant level, or supply, of gasoline for the car-
uretor.

The gasoline flows into the loat chamber through a needle valve The
height of a copper foat automatically adjusts the position of the balance
levers, which in turn, raise or lower the needle valve to regulate the
incoming low of gasoline.

MIXING CHAMBER ANI NTAZ

After _lelaving the float chamber, the gasoline passes through the spray nozzle into
the mixing chamber and thence into the intake manifold.
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The carburctor is placed above and between the cvlinder blocks, Thus
the heat derived from the exhaust pipes, in addition to the completely
hot water jacketed cross and cylinder block manifolds, permits a uniform
temperature and insures efficiency in nu\uw the spre uul casoline with air.
The mixing chamber is a cvlindrical chamber around and above the spray
nozzle.  The vacuum created by lh1~ pistons, causes air to enter the
mixing chamber through both the primary and the anxiliary air inlets.
This air passes through the mixing chamber around rhe nozzle, atomizes
and mixes with the gasoline spraved through the latter.

It is impurl it that the proportion of air and gasoline in the mixture be
correct for all motor speeds. lmhulmml\ although the primary air
inlet remains wide open under all running conditions, the auxiliary air
inlet valve is controlled by springs, so that while the valve opens slightly
at low speed, the increased vacuum of high speed opens it still more
letting in the greater amount of air required to maintain the correct pro
portion of the mixture.

The carburetor thus automatically produces a correct mixture for all
motor speeds, the auxiliary air valve hand wheel on the control board
being used only for the regulation of the mixture for starting and o suil
different atmespheric conditions.

Do not adjust the carburetor.
There is very little chance of it being out of a adjustment.  Consult a
Packard dealer il Lht'w s any question |=um:|mn its action.

L

The auxiliary air valve is in a housing forward of the mixing chamber.

It is cantrolled by the tension of two springs, one within the other.

Z Regulating the tension of the springs adjusts the action of the valve.
: Two cams underneath the springs control their tension,

Plate No. 5 — Carburetor

Reference Name of Part Nuame of Part
Numher Number
I Motor carburetor air wvalve spri tsmally 20 Motor carburetor Hoat chamber flter well
adjusting nut lock v L SCTeCn.
2 Motor carburetor to inlet manifold screw. Motor carburetor S mixing tube.

Motor huretor s s tube g et.
Motor carhuretor spray tube assembls
AMotor carburetor body plug

Motor rhuretor body ph
carburetor tloat cha

3 Motor carburetor throttle valve adinsting
screw lock nut

1 Motor carburetor to inlet manifoli was

a5 \[ulnr t".ll}»lli'n'{nl throttle  valve adj

1sket.
mber vent tube

‘5_3 .11'1)1\1";1.0('lhrnuh valve shaft assembly. aszenibly.
7 arhuretor throttle valve lev 27  Motor carburetor float chamber wvent tube
8 carburetor float chamber needle valve union niut.
; Motor t tube union tee,
9 Motor carburetor foat chamber needie valve, Motor carburetor air shutter,
10 Motor carburetor Hoat chamber needle valve Moator ¢ Lo body,
collar. Motor ¢ *tor air intak
E.lj Motor carburetor t - we 1"]11 pivot. Mutor carburetor air valve
]:' Motor carburetor SCrew. Maotor carbure .
13 Motor carburetor AMotor can collar.
14 Motor carburetor Alotor ¢ » seat.
15 Motor carburetor float chs needle valve Motor car assembly

Seat gas

” L.
16 Motar car

urctor flout chamber inlet tube

Motor carburetor

= spring
AMotor carburetor i

7 3 elhow. ) Motor carburetor
7 Motor carburetor float chamber needle valve Motor carburetor air valve
seat lock nut
18 5 . | e ; i
8 Motor carburetor ioat chamber filter weil 11 Motor carburetor air valve adjusting nut.
19 gas 12 Motor carburetor air vadve spring  tsmall)

Mator carburetor float chamber filter well, adiusting nut.
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The cams are connected with and regulated by the auxiliary air valve
hand wheel on control board.

Turning the air valve hand wheel toward “Gas" provides a rich mixture; turning
it toward ‘““Air"” provides a rare mixture.
Directions for using' auxiliary hand wheel in starting are given under
CGieneral Operation,” beginning on page N,
[f the hand wheel is turned too Tar toward “Air,"” the consequent rare
mixture may cause back firing into the carburetor. [f it is turned
- I - - 2= o (LY -~ TeTE - L = .
too far toward “Gas,’ the consequent rich mixture may ecause irregular
running and overheating. Experience will dictate the best position for
the most efficient running under different conditions.

IMARY AIF NTAKE

The primary air intake is at the front end of the carburetor.

It contains a shutter which is normally open and not in use when runming.
The shutter is operated by the hand wheel on the control hoard, which
also operates the auxiliary air valve. By turning the hand wheel all the
way over (o “Choke,” the air intake is closed and a rich mixture is drawn
into the motor cvlinders. The hand wheel should be ser back toward
A and consequently the air intake opened, as soon as the motor
15 started.

The throttle valve is of the butterfly type and is located in the mixing chamber,
above the spray nozzle. It is controlled by the hand throttle lever on the steering
wheel and by the accelerator pedal.
The throttle valve doee not regulate the quality or richness of the mixture
but simply the amount supplied to the motor cvlinders through the inlet
header.

The accelerator pedal is the usual means of controlling the speed of the car.
When pressed downward [or increase or released for decrease of speed,
its action is instantancous. When the accelerator is released the maotor
immediately resumes the speed determined by the position of the hand
lever on the steering wheel. Although either the hand throttle lever or
the accelerator may be used to control the speed of the ear, the use of the
hand lever is advised [or beginners. After confidence in driving has

been gained, the more delicate action of the accelerator will be preferred.

Movement of the aceelerator pedal when the hand throttle lever is moved

is proof of the proper action of the latter.

There should be % inch clearance between the accelerator pedal and

the toe board, when the pedal is [ully depressed.

(ROTTLE VALVE

An adjustable stop holds the throttle valve slightly open and thus allows a small
amount of mixture to reach the motor cylinders, even when the hand throttle
on the wheel is entirely closed.
The minimum amount of mixture for the slowest running of the motor
is thus supplied.
To increase this minimum speed, loosen the check nut and screw the
stop forward. To decrease the speed, screw the stop backward.
This screw is adjusted and sealed at the factory and there is ordinarily no occasion
to change the adjustment.

. - - - :
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IGNITION SYSTEM

GENERAL PRINGE

The source of current for ignition is the generator, with a storage battery floating
on the line. The low tension current passes through separate low tension circuits
for each block of cylinders. The sudden breaking of these circuits, in the timer
unit, induces a high tension current, in the transformer coils. This current is carried
through the distributors and spark plugs in proper succession to cause ignition.

LOW TENSION CURRE!

The low tension current, starting at the positive ignition terminal in the dash
wiring moulding, is conducted to the ignition coils on the front left crank case arm,
through a wire carried in a flexible conduit in the left frame side member; through
the low tension windings of the coils and thence to the timer unit by means of wires
leading from the number 2 terminals on the tops of the coils. The low tension cir-
cuit is completed, when the breaker points are in contact, through the central ter-
minal on the timer which is common to both sets of breaker points, and through
the low tension wire returning through the conduit on the left side of the frame to
the ignition switch in the control box.

IGNITION

The low tension circuit is completed and broken in the twin timer at the top of
the ignition apparatus.

When the circuit breaker points are in contact the low tension circuit is completed.
When the points separate, the instantaneous clearing of the low tension current
from the primary winding of the transformer coil induces a high tension current
in the secondary winding which is used for ignition in the cylinders.
The breaker mechanism consists of a separate set of circuit breaker points
for each low tension circuit. These are operated by a single three-lobed
cam mounted on the top of a vertical shaft which is driven at crank shaft
speed.  This causes cach low tension circuit to be broken three times to
each revolution of the crank shaft.

The circuit breaker points should be kept smooth and parallel with a clearance of

from .015 to .020 inch between them when fully separated.
Arcing across the contact points when they are separating is minimized
by the use of separate condensers, for each set of breaker points, located
in the rear side of the ignition timer and distributor housing. Indirectly
these condensers also serve to intensify the high tension current wave.
Resistance units in both low tension circuits, and located on either side
of the common return terminal on the timer housing, serve to keep the
low tension current down to the proper rate of How.

T G
2

HIGH T

The high tension current which originates in the secondary windings of the trans-
former coils passes through the H terminal at the front of the coils to the high
tension distributor, thence to the appropriate spark plug. The high tension current
after jumping the spark plug gap, completes the circuit through the spark plug
body, cylinder castings and crank case to the coil bracket.

HIGH TEN

Separate high tension distributors are provided for each cylinder block. These
are mounted on either side of the ignition apparatus housing and are operated by
a cross shaft driven from the vertical timer shaft. The high tension distributor is
in no sense a timer. It simply serves to complete the high tension circuit to the
proper plug at the time of separation of the breaker points.
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The firing order in cach block is 1:4: 2: 6: 3; 5; the impulses alternating between
the two cylinder blo ring the cylinders in succession, beginning with
number one at the front ¢, the firing order would be 1R: 6L: 4R: 3L:
IR: 5L: 6R: 1L: 3R: 4L; 53R: 2L; the R and L designating the right and left cy
inder blocks.

Detailed and simplifie
circuits, are shown on |

wiring diagrams including ignition, starting and lhighting
cs 32 and 34.

On the motor the h and low tension wird
[ the difference in =i the low tension wir
rion.  The low tension current is i
not cromule ’

Ll (5o

v s readily distineaishalile
having the ihinner insula

{5

carried In o complete two-wire eirenit
I at any point [he high tension current 15
[AFES by, through the motor 1o the cotl bracket,

1 tension wires from distributors to spark plugs are

wported on the ovlinder hlocks.

ihe coils and distributors are carried

supported on the erank ca arm oand distributor.

The wires bhetw

The switch on the control hoard has two positions.

A low tension circuit is completed through either one set of breaker points or the
other, whenever the switch handle is turned to Ignition, and the battery current
fows continuously. The car should, therefore, never be left unattended with the
switch in this position. Even if the motor is running and should stop accidentally,
the battery would be rapidly ex ed.

A kev lock pernits the switeh to be loe e Coft” position.

The point at which ignition occurs in the cylinders relative to piston travel is
automatically controlled by a centrifugal governor in the ignition apparatus.
This is accomplished by ving the angular relation between the timer shaft and
crank shaft. This angular relation may also be affected by operating the spark
advanee lever located above the steering wheel at the left side, which has the effect
of bodily shifting the entire range of action of the automatic spark advance.

Plate No. 6 — Distributor Unit
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Lighting and Starting Diagrams

7 — Ignition and Simplified Ignition

Plate No.

SPARK PI1
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FFor starting and ordinary running, the hand advance lever may be set
and carried in the midway position. For extremely low speed it is advis-
able to carry this lever in the fully retarded position rln‘:l for extremely
high speed in the fully advanced position.  For maximum economi
above fifteen miles per hour the lever mav also be Tolly advanced.

If the ignition apparatus has been removed for any reason, it may be replaced as

follows, providing the driving spiral gear on the front end of the cam shaft has not

been moved relatively to the cam shaft:
Remove the inclined front Hoor board and the cover over the Hy wheel,
and open all eviinder priming cocks. Turn the motor slowly until the
entission of air from the priming cock on the right front evlinder denotes
compression in that evlinder.  Continue to turn carefully until the inserip-
tion “Top dead center eyl No. 17 on the fly wheel is 73 inch past the
highest point in its travel.

Remove the right distributor head {rom the ignition apparatus and rotate
the distributor arm until its |,><aniliun <'~'x|'|‘e~=1)rmd.~: with the position of
the No. 1 terminal on the ¢ head.  Keep the spark advance
lever in its upper or Yretard” 5 This lever is on the left side of
the ignition apparatus near the bottam.  The ignition apparatus may now
he set in place and all connections made.

RETIMING THE

Retiming of the spark should not be necessary unless previous disassembling has

caused disarrangement of related parts. It may be accomplished as follows:
Remove the amall cover which is in front of the cam shaft. Remove the
wire from the heads of the three cap screws in the spiral gear, loosen the
cap screws, and tap them lightlv toward the rear. Place the fly wheel
in the position described under the heading " Replacing the complete
fgnition apparatus.”  See that the ignition apparatus is bolted in place
aned turned into the position described under that same heading, taking
the further precaution of removing the cover from over the timer and
turning the rotating pares 1o the exact position where clock-wise ratation
of the vertical shaft causes the right-hand pair of contact points to begin
o separate.
Tighten the three cap screws an the front end of the eam shalt and replace
the locking wire,

The 1gn1uoﬂ spark jumps across a gap between the center wire, or electrode, and
the wire connected to the body of the plug. These W1rL5 should be adjusted so
that they are parallel to each other with a gap of .y of an inch between them.
Improper adjustment of the spark plugs will impair the efficiency of the motor
and may cause it to miss fire.

A

i
pull

ng, and is the best all around adjustment obtainable.

The spark plug hlmuhl be kept free of carbon which otherwise will cause
short circuiting.  The plug points may be cleaned with fine emery cloch.
[t is also a good plan to occasionally wash themn thoroughly in gasoline.
It is not possible (o disassemble the plug.

s of an inch .:1[ "1\(~\ o good spark for slow running and for hard
1

l he center electrade is insulated from the body of the plug with porcelain.

I this becomes cracled the plug should be replaced as the current other-
wise, following the course of resistance, may jump the gap at the
crack in the porcelain rather gh the highlyv compressed charge
in the cvlinder, making the plug 1mHLL i
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STARTING AND LIGHTING SYSTEM

GENERAL PRINCIPLE
The current for starting and lighting is furnished by the generator, with a storage
battery floating on the line. The current is taken from the ends of two heavy cables
leading from the battery.
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One of the cables is attached to a terminal on the cranking motor and the
1‘ other to a terminal on the starting switch, The other terminals on the
3 motor and switch are connected together,

THE BATTERY

The battery is common to ignition, starting and lighting systems. It is composed
of three cells, and is 6-volt with a capacity of 120 ampere hours.

The battery rests in a base located on the leflt running board. It is held
in place by holding-down bolts at each end, the nuts of which should be
tightened dewn just enough to hold the battery firm.

To disconnect the battery, take off the battery box cover and remove the screws
in the top of the connectors so that the terminal plugs may be pulled out of their
sockets.

COBT dmdy

Care should be taken that the terminal plugs do not come in contact with
cach other or any metal part when the battery is disconnected. Care
should be taken not to run the engine at a car speed over 20 miles an
hour when the batrery is disconnected.

ST ynienEEas

In ordinary service the battery should require no further attention than to keep
distilled water above the tops of the plates.

A e conoy

To add water to the battery remove the vent plug in each cell of the batrery
and fill with distilled water, using the syringe furnished for this purpose,
until the liquid is one-hall inch above the top of the plates.

Be sure to bring the liquid to this point. Do not fill above and then drain the
excess. Be sure to screw the vent plugs securely into the vent holes.

Full information relative to charging the battery and caring for it when not in
service will be furnished by the Technical Service Department of the Packard
Motor Car Company upon request.

Plate No. 8 — Diagram of Ignition, Lighting and Starting Systems
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2; E ' r“;@g i u The generator is carried at the front end of the motor on the right side. The
g =L B generator is provided with three terminal tubes on the top, into which the three
Bt 0 split pins of the regulator box fit.
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TRerae B Thus the generator is a self-contained unit provided with a detachable
— — sealed regulator.
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LIGHTING SYSTEM
THE LIGHTING SYSTEM

|
e

All electric light appliances derive their current from the ends of the two heavy
cables leading from the battery. One of the cables is attached to the cranking
motor and the other to the starting switch.

DISCENNECT O FiGHT

HEADLIGHT

Wiring for tail and dome lights is carried in a flexible metal conduit attached to
the frame.

Wiring for electric horn, side lights and speedometer is connected to terminals
on the dash and carried in the bonnet dash shelf.
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Headlight and auxiliary headlight wires are carried forward in flexible metal
conduits located on the right frame member.

An inspection lamp with wire connections is included in the tool box.
Lamp sizes:
Hl‘ﬁ(]ll"’hl\* 24 cp., 7-volt,
_\_Ll\ﬂl[l[} headlights — 6 cp,,
Side lamps — 2 cp., 7-volt, 3 J.

~-inch round bulb.
-volt, 144-inch round bulb.
inch rmlrul bulb.

2.3
=1k
f b

2
Gauge lamp — 4 ep., T-volt, 35-inch round bulb.
Tonneau llghl for open hmlle-\—lj cp.,f.a-volt, I-in. round gas-filled hulls
Tail lamp — 2 cp., 7-volt, #-inch muml bulb.
Inspection light — 4 ¢p., T-\'olt. 3q-in, round bulb.
Dome light in enclosed bodies—12 cp., 6.5-volt, I-in. round gas-filled bull.

Coupe — baggage compt., 12 cp., 6.5-volt, 14

; round gas-filled bully
Speedometer light (Coupe only) 2 cp., 7- volt , A

n. round bulb.

All lamp circuits and the horn circuit pass through a fuse board on the engine side
of the dash. When lamps or horn fail the fuses should be inspected.
If it is in good condition the wiring should be inspected for loose connections.

All fuses are of the glass tube tvpe making mspw_urm easy. If a fuse has
been blown it should be replaced. Should the fuse in anv circuit continue
to be blown out, it 111:11:“.1!% a short circuit which should he cleared.

The tail and license lamp is so wired that it can either be turned on by a switch
on the control board or by a revolving switch at the lamp.

In cases where the tail lamp is wired to be turned on and off at the lamp,
as required by law, in some states, the cireuit is controlled by the dome
light fuse and the dash light by the tail lamp luse.

The ammeter is located on the dashboard. It is connected between the generator
and battery; thus, with the engine idle, the ammeter does not indicate, regardless
of whether the lights are on or off. Should it register to the left of zero with the
motor idle, remove the disconnect plug from the regulator, to prevent discharg-
ing the battery.

When the engine is running the ammeter registers the amount of charging current
passing from the generator to the storage battery. When the engine is running
and lights are turned on, the ammeter shows the amount of current passing from
the generator to both lights and storage battery. If ammeter fails to register
when engine is running about 750 revolutions or over 20 miles per hour, look for
loose connections or broken wires between generator and battery, also see that the
‘generator commutator is clean and that the brushes are making good contact.
Should ammeter indicate a high current continuously of 25 or 30 amperes it indi-
cates a heavy ground or short circuit in the wiring or storage battery.

Disconnect the battery to prevent discharging and examine wiring for short circuits.
EGULATOR

The generator regulator is located on top of the generator. It is provided with
three split pins which fit into the three terminal tubes on top of the generator body.
1t is clamped down in position by a single brass thumb nut which should be screwed
down securely on leather washer.

The generator regulator box contains the regulator and an automatic switch which
closes the circuit between generator and battery when the generator speed is
sufficient to begin furnishing current.
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Electric Starter

The generator regulator keeps a constant electrical pressure or voltage, slightly
higher than the voltage maintained by a fully charged battery, this pressure being
maintained regardless of speed.
The voltage being constant, the current generated naturally varies, being
small when the battery is fully charged and increasing as the lights are
turned on or the battery is partially discharged.

ELECTRIC STARTER

THE SYSTEM

The electric starter system consists of a cranking motor, the storage battery also
commen to lighting and ignition system, a starting switch and a heel button with
suitable connections between it and the switch.

THE MOTOI

The cranking motor is located on the right side of the engine at the rear. The
motor shaft, at its rear end, carries a pinion adapted to mesh with an over running
roller clutch gear concentric with a pinion which is adapted to mesh with teeth
in the fly wheel.

THE STARTING SWI1

The starting switch is attached to the upper side of the crank case arm at the rear
of the cranking motor. The switch is always open when not in use. Pressure on
the heel button starts to close the switch and a resistance in the switch allows only
enough current to reach the motor to make it rotate slowly. This same operation
meshes the pinion with the fly wheel.

When the pinion is fully meshed the resistance is short circuited, allowing full
current to flow through the cranking motor.

HEEL

The heel button is located in the level front floor board and is connected through
a spring retracted rock shaft to the rod which actuates the switch and also throws
the clutch gears into contact with the fly wheel and motor pinion.
The starting mechanism is operated by pressing down on this heel button
slowly but firmly, the full length of its stroke.
If starting gears do not mesh properly at first, do not try to force them into mesh
but release pressure on starting button and wait until starting motor stops spinning
before again pressing on the heel button.

OPERATION OF STARTER

Turn the auxiliary air valve hand wheel, on the control board, toward “Gas.’
Full directions for proper position of hand wheel on page 8.

Set the spark lever somewhat beyond mid position. Turn the ignition switch to
“Ignition” position. Press down slowly but firmly on the heel button as far as it
will go. Hold the button down until the engine starts firing, when it should be
instantly relcased. Never press heel button down while engine is running.
A very heavy drain is thrown upon the battery whenever it is used for
starting purposes. If the motor does not start readily, do not attempt
to start 1t by continued cranking. Release the heel button and locatc
the trouble. [t may be due to an improper setting of the air and gas wheel,
no gasoline or air pressure, switch turned off, loose or broken wire connec-
tion, or other causes. Continued canlng may cause battery trouble.
In event of any electrical trouble consult the nearest Packard dealer. Do not

attempt any repairs or allow local electricians to tamper with the electrical equip-
ment as the maker’s responsibility ceases where any repairs have been attempted.



£
4]
-
£
B
=

)
|
>

No.

Plate

Cooling System OPERATION AND CARE 39

COOLING SYSTEM

FILLIN( HE RADIATOI

Keep the radiator Alled with water which is as free from lime and other impurities,
as possible.
For cold weather solution see instructions on page 7.
Any steam or surplus water will escape through a vent pipe, extending
[rom beneath the hller cap to the lower left corner ol the radiator,
The emission of steam is generally an indication of a low water suppl
or an overheated motor. Tt may also be caused by a frozen radiator or
a clogging of the water system.

CAUTION: Avoid pouring cold water into an empty or nearly empty water system
when the motor is excessively hot.

WATER
A centrifugal water pump is attached to the right side of the motor and is driven
by the generator shaft.
There are twa impellers, opposed to balance the thrust, cach impeller
supplving a single evlinder block.
An adjustable gland nut at the front end of the pump shaft permits the
packing to be kept tight to prevent leaking at the gland.
WATER CIRCULATION

The water is drawn from the bottom of the radiator by the double impeller pump
and is distributed through manifolds to each of cylinder block water jackets. The
outlet is through the water jacket surrounding the gas intake header, which connects
the two cylinder blocks, and thence through the tube leading to the top of the
radiator.

The purpose of the water jacket surrounding the gas intake header is
to furnish heat to assist in vaporizing the gasoline.

THERM
A thermostat located in the upper tank of the radiator prevents the water from
circulating through the radiator until it has reached the proper temperature for
efficient running of the moter.
A by-pass pipe connecting the radiator inlet and outlet tubes contains
a shut-off valve which is controlled by the action of the thermostat. When
the water in the cooling system is cold the valve at the radiator inlet,
also contralled by the thermostat, is closed causing the water to flow
directly from the radiator inlet, back to the pump inlet through the by-
pass pipe without entering the radiator.  As the water warms up, the
expansion of the thermostat, caused by the heat, automatically closes
the by-pass valve and apens the radiator inlet valve. This makes it
necessary [or the water to cireulate through the radiator, thus keeping it
at a predetermined temperature.

There is no adjustment to the thermostat.

FAN

A belt-driven fan placed directly behind the radiator draws a current of air through
the radiator to increase the coocling efficiency.
Adjustment is provided for the tension of the fan belt by sliding ways
in the timer housing into which the fan bracket is mounted.
The fan belt is driven by a pulley attached to the crank shaft by means
of a [rictional clutch.
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To thoroughly drain the water from the entire system, open the drain cock at the
water pump inlet tube, also the radiator fller cap.
When \_Ilt‘ water has ceased to flow, it is a good plan to run the motor
slowly for about a minute.
The radiator and cylinder water jackets should be occasionally flushed with water
to remove any sediment which may accumulate.
To clean radiator, remove the hose connections and flush out by Torcing
water under city pressure through it, from the bottom o the top. Avoid
eXCesSIVEe pressure
The eylinder water jackets should he thoroughly cleaned and flushed at
times of overhauls To [acilitate the cleaning of the jackets, the plates
miy be removed from the ends of the cvlinde
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Plate No. 10 — Motor Water Pump
Reference Name of Part Reference Name of Part
Number Number
1 Motor water pump cover stud. 11 Motor water pump c ~over, front.
2 Maotor water pump cover gasket. 12 Motor water pump gland packing
3 Motor water pump shaft bushing, rear. 13 Motor water pump gland nut.
4 Motor water pump shaft sle ) 14 Motor water pump s IE:
5 Motor water pump shaft washer, 15 Motor water pump s
6 Motor water pump impel 16 NMotor water pump shaft
7 Motor water pump impeller ke 17  Motor water pump body.
8 Motor water pump :1111. ller, front. 18 Motor water pump shaft nut.
& Motor water pump impeller thrust washer. 19 Motor water pump cover, rear.
10 Motor water pump shaft grease cup.
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Impolmm Frnlme\ of Motor

IMPORTANT FEATURES OF MOTOR

The motor is a twelve-cylinder four-cycle V type with two blocks of L head cylinders
bolted to the crank case at an angle of 60 degrees. The left block is set one and one-
quarter inches ahead of the right block to permit the lower end connecting rod
bearings from opposite cylinders being placed side by side on the same crank pin.
This arrangement also permits the use of a single cam shaft with a separate cam,
for each valve operating directly on the valve push red roller.

Do not, under any circumstances, run a new motor at sustained high speed.
Do not unnecessarily race the motor, at any time.
This is extremely injurious and is never of any purpose.

Compression in all eylinders should be equal and up to the standard. Weakness
or loss of compression is most probably due to imperfectly seating valves, which
may be caused by insufficient clearance between the valve stems and lift rods,
carbon deposit on the valve seats or by the valve stems sticking in the guides.
Compression should be tested for uniformity in all cylinders at regular intervals.

To test compression in a cylinder, remove the spark plug and replace it
with a standard (.l'}!ll]')l'L;-iiflI] gauge,  Then, with the ignition switch
“off" and petcocks in all eyvlinders clesed, crank the motor using the
clectric-starter. At cranking speed the gauge should register between 75
and 80 pounds with the throttle wide open.

The valve roller holders, or lift rods, should be so adjusted that the clearance
between the lift rod and the valve stem, when the valve is closed, is .004 with the
motor cold.

A full 004 clearance is required under all conditions on account of the
expansion of the valve stem, caused by the heat.

The valve seats may, in time, collect a carbon deposit which will prevent the
valve from seating properly. When this occurs the valves should be removed and
the seats ground, using a mixture of oil and powdered glass or some prepared
valve grinding paste.
To grind the valve seats, disconnect the carburetor intake manifold and
spark plug connections, and remove the cylinder head. Remove the
valve collar kev, valve collar and spring, using the special valve lifter
furnished with the tool equipment. Take out the valve and clean it
thoroughly, also noting whether or not the stem is clean and otherwise
in good condition. It is a good plan to put a light spring around the
valve stem before putting the valve into place for grinding. This raises
the valve stem from its seat and prevents grinding a groove in the seat.
Grind by rotating the valve back and forth, with a screw driver or hand
brace, with the grinding paste between the valve and its seat.

CAUTION: Before using the grinding compound care should be taken to stuff
rags or waste into the cylinders to prevent the abrasive from reaching the cylinder
walls.

All carbon should be cleaned from cylinder heads and pistons whenever
heads are removed.
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Plate No.
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CAI
If the motor knocks easily, and does not seem to develop the normal amount of
power, it is generally an indication that the cylinders are carbonized.

To clean the carbon, remove the evlinder heads according to directions
given above under the heading “Grinding the Valves,” after which the
carbon can easily be removed with a scraper.
CAUTION: Before replacing the cylinder heads be sure that the cylinders are
clean and entirely free from loose carbon or any other foreign substance. Also see
that the cylinder head gasket is not broken and is otherwise in good condition.

TRONT END DR

o

The cam shaft and generator shaft are operated by a triangular drive of silent
chain with provision for adjustment. The generator driving sprocket is mounted
on an eccentric block through which the generator shaft projects. The generator
shaft is driven by the sprocket through a sliding universal joint making adjustment
of the sprocket possible without changing the position of the generator shaft.

Adjustment of the chain will ordinarily be necessary after about the first 2000
miles of running, after which adjustments should be required only at times of
overhaul. To inspect the chain, remove the inspection hole plug which is above
the chain at the right forward end of the crank case.
If the combined, upward and downward deflection of the chain, at a
point midway between the cam shaft gear and the generator gear, equals
or excecds 11 inch, the chain should be readjusted.
Adjustments when necessary should be made by a Packard dealer's
mechanical department, although if this is not convenient, full insiruc-
arding adjustment will be furnished by the Technical Service

1ions rege
Department of the Packard Motor Car Company.

SETT VAI C 1
Disarrangement of the valve cam shaft setting is possible only by removing the
front end chain. Adjustments te the chain do not affect the valve timing.
Plate No. 11 — Motor, Right Side
Reference Name of Part Reference Name of Part
Number Number
1 Motor cvlinder head, core plugs and sthds 26 Motor generator sprocket coupling, female,
assembly. nut loc
2 Motor cylinder head gasket. Motor generator shaft eceentric lock.
3 Motor dinder inlet manifold (o cylinder Motor generator shaft eccentric clamp nut lock.
head ket. Motor generator regulator.
Motor v Motor generator.

Motor water pump inlet elbow assembly.
Motor water pump assembly.

Motor cyvlinder water inlet manifold, right.
Motor oil strainer cover.

Motor starter motor.

Motor starter switch operating lever link,
sembly. voke end, female.

witch operatin
on gear shifter lo

spring collar kev.

Motar valve spring.

Motor valve spring collar.

Motor valve roller holde

Motor valve roller holder scre

Motor valve roller holder and roller a

Motor crank casze cam shaft driving chain 37
inspection hole plug. 38 Transm

13 Motor cam shaft sprocket. 39 Transm

14 Motor cam shaft spiral gear, front. 10 Transmission gear shifter g

14)_ Dl_stributor dri shaft. 11 Transmission gear shifter shaft bearing, right,

|l3 Distributor driving shaft bushing, upper. cap.

17 Motor gear cover plate, large. 42 Clutch shifter end bearing, .

18 Distributor driving shaft bushing, lower. 43 Clutch shifter end bearing g cup.

19 Motor gear cover oil trap. 14 Motor starter switch operating lever pivot

:;3(1 Distributor driving shaft gear, vake. )

;1) Motor crank shaft starting crank juw. 15 Motor starter cluteh shait oil cup. .
22 Motor fan driving pulley hub assembly. 46 Motor starter cluteh shaft oiler extension.
?’.i Motor generator shaft nut. 47 Motor ter switch, .

‘;f Motor crank shaft sprocket. 18  Motor crank case inspection plate.

aft driving chain. 19  Motor cylinder and core plugs assembly.

25 Motor cam s
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In resetting the cam shaft the arrows on both the crank shaft and cam
shaft gears, should point directly upward and be in line with the arrow

on the front end cover face ol the motor.

In this position the inscrip-

tion on the Ay wheel “Exhaust closes 1 and 6 R will be on the top dead
center line of the motor, which is the center between the two cylinder

[F:“l'.

The

The erLIl'I‘msL (o

cam Hh Jt and the seats for the upper half of the ¢
rank shalt bearings are held rigid by
ion. A forward extension contains 111; chain
aft,
ction or bottom cover is &\|~1l\ removable f[or iI]hi'lE‘L‘Ei-‘\ll and
rods, cam shalts, etc., without disturbing
rs or the [ront cover, although the oil manifold must be

I'he lower hall of the
to the upper crank cas
for operating the cam sh
lower

wljustment of connecting
crank shalt beari

and number 1 right piston will be in the firing position.

-ank case is divided horizontally into two sections, and carries the clutch
and transmission housing at the rear.
r main section forms the engine base and contains the

k shaft bearings.
aps holted

generator, water pump and timer. The
2 I

disconnected in accordance with inscription on the small plate on the

right hand sidle of the crank case. T!

may be done by using the special

square headed wrench provided with the tool equipment.

The main and connecting rod bearings
The bearings are set with a
‘twee

flooded with a Alm of oil |

L0015 to 002 cle

are of the babbitt-faced bronze type.
rance and are constantly
the shaft and the bearing surface which

should make adjustments for wear necessary only at long intervals. The
wljustment when required should be made by a Packard dealer.

Plate No. 12 — Moter, Left Side

Referenc

wr fan.
2 lgnition spark plug

Diseril
Te

mhbly.

on cable tube, left, assen

AT

pet cock.
- water inlet manifeld, left.

7 [aiur manifold.
5 der head stud, st
g der head stud, intermediate
0 inder head stud, long.
tube,

frout

>

3 \Intur oll p 5 tube assembly.

1 Motor oil i

a3 Clutch per

i Ignition zh
ssemibly.

pedal.

Clutch b hoe hinge.
Cluteh h

Clute !1 5]

shaft bearing

2 COVer.
cover oil iller plug.

housing co

tension cahle tube, right,

shaft  rear bearing

Reference Name of Part
anaLr

ersal joint i
rsal joint ou
jolnt  rear

casing spring retainer

Transmission counter rear bearing
housing cover.

ing pinion pin.

sion case oil drain plug.

al bushing.

gear shifter shaft bearing, left,

]
40 Transmis
lock nut,
Transmission gear s
Clutch shifter link
3 Cluteh shifter lever connec ting voke end pin.
4 Cluteh \Iuilu lever.
15

embly.

pump tube tee.

, front.
, front, union.
embly.
oline power pressure puinp cevlinder cap.
Oil can holder support.

Motor crank case overflow va
Motor crank case, lower half
Motor crank case overflow valve handle.
Motor oil can holder
Motor crank case oil filler o
Motor fan belt,

Tgnition coil.

60 Ignition coil bracket

1blv.
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THE TRANSMISSION

Transmission

The motor unit includes the clutch and transmission assemblies. These are
enclosed in housings attached to the rear end of the crank case casting. The
transmission case, which is bolted to the rear of the clutch housing, contains =
selective gear set giving three speeds forward and one reverse. The driving torque
is transmitted to the worm bevel driving gears in the rear axle unit through a shaft
with an encased universal joint at cach end. The final drive is through the dif-
ferential and live axle shafts to which the rear wheels are keyed.

Attached to the fly wheel and enclosed in a housing bolted to the crank case casting
is a multiple disc clutch. It consists of two series of dry plates which are alter-
nately connected with a casing attached to the fly wheel and with a spider on the
clutch shaft. The casing or driving plates are faced with special friction material
which contacts with the hardened and ground steel spider or driven plates.

The cluteh plates are held in contact by the te n-1<:n ol a strong coil spring,
Pressure upon the left pedal compresses the spring and allows the plates
to separate slightly by sliding endwise on their respective kevs, \\ hich
connect the nhlum, plates to the drum and the driven plates to the spider,

Plate No. 13 — Transmission and Clutch Assembly

Transmission
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Do not slip the clutch to reduce the speed of the car or to partially relieve the load
from the motor. Use the throttle or shift to the next lower gear.
The clutch plates are run dry. They are unaffected by atmospheric conditions
and in service require no lubrication or other attention.
Oil the cluteh hearings as described in the “Schedule of Lubrication”
beginning on page 10.

The clutch pedal in the engaged position, if properly adjusted, should have one
half inch free motion or play when the pedal is lifted by hand. If the pedal while
in this position is allowed to touch the under side of the floor board the full action
of the clutch spring is not obtained.
Detatls of adjustment on page

There is a clutch brake attached to the clutch housing cover which contacts with
the cone attached to the clutch spring sleeve when the pedal is depressed. This
prevents the counter shaft gears from spinning and assists in shifting gears.

The clutch brake is fully adjustable and can be set to give the speed of

shift agreeable to cach individual owner.

Details of adjustment on page 15,

Section of Transmission Assembly

Reference 2 Relerence Nuame of Part
Number \Hm‘m
1 Transm ] Cluteh s

-ln\u{” shafl rear bearing dust Clutch spider k nut
Cluteh saring, Iront.
driving shaft rear bearing oil 35 Clutch shaft front bearing retainer plate,
39 Cluteh spider,
n driving shaft ball be: 1y Clute ider clamp plate and studs assembly.

41 Clatch
12 Clutch
43 Clutch sg
4 Clutch
15
£

driving  shaft
driving shaft rear hbearing oil

5 Cluteh
o Clutch

first spee :
Cluteh s

fir speed  and

Transmiss

shifter fork. Clutceh s s collar
drive and second speed Clutch < i 3
Clutch s 1 thrus saring sleeve screw.

direct drive and second speed Clutch
' 1

ollar screw.
tershafe  front bearing

gear.
Transm gear shifter shaft.
Transmission driving shaft hearing, front.
Clutch fr nll thrower. : Trans a1 count slml\ ball bearing.
Clutch bearing housing ])n]r 1 ift bearing bafile plate.
Transmission ¢ rase to clutch hous g L gear
Clutch ring dust washer recainer. on case oibdrain plug.
Clutch g WL gear kev.
Clutch shaft rear rr\'.mm lock nut ring oil thrower,
Clutch brake shoe stud. 2 C
Clutch brake s udd spring.
Clutch brake shoe hinge.

nd speed gear.

Clutch shifter. on countershaft peed gear
Cluteh brake shoe stud plate. on countershaft. .
Cluteh brake shoe 65 Transmission  countershait  ball  bearing
Clutch brake shoe facing. _honsing .

Clutch brake cone. 66 Transmission tershaft rear  bearing
Clutch shifter thrust b washer, rear. _hou COVEer )

Clutch shifter thrust | 7  Transmission countershaft be lock nut
Cluteh shifter thrust asher, front 68 Transmission reversing pinio

10 Transmission drive shaft rear bearing housing
cCOover,

Motor fly wh
Clutch sprir
Clutch spris
Cluteh sl

sul joint Hange.
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The gear shift is of the selective type with three speeds forward and one reverse
which are obtained by different movements of a single change speed hand lever
located at the left of the driver

ribed under 'General

I'he actual operations in making gear shifts are des

Operation” on page 9

In neutral position with no gears enzaged the change speed lever is in
the vertical position.

at the rear of the slot.

| end of

I n
In second speed position the lever is outhoard and at the forw
the slot.

[n third speed, or dircct drive position, the lever ¢ outhoard and at the

speed position the lever is inboard
1

rear end of the slot.
In reverse the lever is inboard and forward in the slot.  In all positions
the lever should be moved to the limit of its range where it is automati
cally held in position

There are three forward speeds and one reve!

< A splined driving shaft contains two sliding gears, actuated by a single shifter
= lever. These gears engage with countershaft gears for first and second speeds,

and a constant mesh idler gear for reverse. Third speed or direct drive is obtained
by coupling the second speed gear to the end of the clutch shaft.

Plate No. 14 — Rear Axle Section

ference Name of Part

imhber
Hand brake expanding ring retracting spring,

we Name of Part

er, outer.

iiner, inner
vasher.

5
i . right
T hub cap, lod
N I hub cap. rear.
i . Rear axle shaft nut.
1 ential pinion spider. Rear axle hub key.
11 Differential driving 2 axle shaft bearing dust washer.
12 ial pinion bushing. axle shaft bearing check nut lock screw,
13 holt. shaft bearing retainer lock plate
14 ACTEW.
b 1 nut Wheel hub core (rear) to spoke bolt.
16 NUL SEL SCrew Foot brake band steady bracket guide,
17 il + to brake drum bolt.
15 assembly.
19 carrier o
20 erential carrier «
21 pinion hearing (small ential driving | el ol
t ywer, tron
22 pinion  bearing  (small Difierential driving pinion
52 Differential driving pini 1am
23 ing pruon bearing, small nut.
24 i pinion. Rear axle torque arm re end pin grease cup

Differential carrier torque arm pin cap
Rear axle torque arm rear end pin.
Rear axle torque arm rear end bushine.
nd pin dowel.

pinion bearing (lar

25  Differential driv
1 thrower, rear.
26 Difterential dri

ng pinion hearing sleeve

27 ntial Rear axle torgue arm rear ;
28 Rear axle case to differential carrier stud nut
29 Differential carrier.
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The plan view of the transmission on page 46 shows the gears in th

neutral [n'J::i’ ion.

In this position, with the
gears are in motion with the exce

speed gears which are fitted by means of
forward end of th

Mmoo

:mw«lrm driving shalt.  The

roller bearing located on the

ption of the direc

ide of the clute

running and the clurch
drive first and s cond
s to the main trans
halt is mounted i
shaft gear, hence, no

iding wa

torque is transmitted to the driving shaft unless one of the driving shaf

s in mesh.

gears

First speed is obtained

gear {forward into mesh with the first speed counter
it to he driven forward at the lowest transmission gear ratio.

permits the

through the constant mesh gears, at the front end of the case, «

and first speed gears,

Second speed is obtained
ive gear back into mg*ah \\i'lll the second speed countershalt gear

direct

by

iding the larger or first speed and

haft gear.

wuntershall

sliding the smaller or second speed and

Third speed or direct drive is obtained by -.1!E1||__: the smaller driving

shaft gear forward until the

outer ends of the teeth on

the drive

mesh with the
then throt

h the

the lar
nto mesh with the reverse idler pinion, which is in constant
small gear at the rear end of the counter:
nstant mesh gears at the forward end of the trans
ountershaft and the r
with both the countershaflt and driving shaft
causes the main driving shaft to be revolved 1

internal teeth in this gear engage with the
the clutch shaft gear, thereby
shafts together for direct drive.

locking both

transmission driving shaft gear is

rive

aft ['he ¢

idler pinion which is in
ars.  This arran
the reverse direction.

Ve

While it is possible to shift from any one gear o dl!OLh\_[ without going

through an intermediate gear,
shifrer lever through the neutral position.
ont of engagement and in making the next shift the

it

is nec

o hnmu the

2 >
This brings Lh!,‘
ar that is not to

be used is dullJthIlLdH_ locked in the neutral position.

Plate No. 15 — Rear Axle

ence Name of Part
mber

Foaot brake band steady hracket guide.

Foot brake operating lever, left.

Hand brake cam lever.

Foot brake band gui

Rear axle shaft be
clamp bolt.

6 Rear axle shaft bearing sleeve gr

7 Rear axle torque arm rear end pin arease

8 Rear axle torque .um rear Ln:] ,;m

4 Differential ¢

10 Differential

11 Rear axle 4

12 Rear axle shaft bearing ret 2

13 Rear axle shaft bearing retainer lock plate

14 Foot brake band, right, and guide assembly

13 Hand brake expanding ring facing.

16 Foot brake band lining.

17 TFoot brake band guide block.

18 Foot brake band guide block stud

19 Rear axle shaft nut.

and Brake Construction

I

rence Name of Part

umber

Hand brs
HJ;M bra

l(' hub key.

expanding ring retracting spring,

brake band adjusting clevis pin and foot
srake band lever clevis pin

i‘uul brake band lever, right.

: band adjusting ¢
e hand adjustin
Jrn-t brake link.

Foot brake band adjusting ha
Hand brake cam bracket oiler.
Toot brake band adjusting handie oiler.
Differential carrier oil hol

Differential driving pinion
Torque arm assembly.
I"aot brake link pin

is guide
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The differential is mounted in ball bearings supported in the differential carrier
which is bolted to the front end of the rear axle case. The axle shafts are mounted
in ball bearings at the outer ends of the case, and are fitted to the differential gears
at the inner ends by means of hexagonal prisms. The rear wheels are keyed directly
to the axle shafts.

The differential bevel gears are properly adjusted at Lhe" factory and should
require no further attention other than to receive proper lubrication as
11. I for any reason the r!a;luuni.,]f has been dis-
assembled, readjustment of the gears should be made by a Packard
dealer's mechanical department.

ontlined on page

It is a good plan to drain the oil from the transmission and differential after about
every 5,000 miles of running and to flush out the cases with kerosene. The cases
should then be refilled to the proper level with fresh oil.

The transmission case oil level plug is on the left-hand side just [orward
of the air pump.

The rear axle case -;II level plug located in the front end cover to the

left of the drive

Plate No. 16 — Front Axle Parts
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RUNNING GEAR FEATURES

Do not turn the front wheels through the steering connections while the car is
not in motion.

The steering gear is of worm and nut type.

mechanism properly lubricated and lurther attention

Keep the z |
quired only at extremely long intervals.

will be

Adjustments for wear should be made in a Packard dealer’s mechanical
department.

All exterior steering connections should be frequently inspected and properly
lubricated. All bolts should be kept tight.

¢ “Schedule of Lubrication” on page 10.

The front wheels should have a toe-in of !s inch; the measurements to be taken
between the felloe bands at the front and rear of the wheels on a herizontal plane
with the steering knuckle spindle.

Adjustments can be made by disconnecting the steering cross tube at
the left steering knuckle lmm, loosening the ball casing clamp bolis and
setting the clamp to give the proper adjustment.  Lengthening the cross
rod increases the amount of toe-in.

The front wheels are mounted on tapered roller bearings which fit into tapered
seats in the wheel hub core.

In replacing a front wheel, the steering knuckle adjusting nut should be
tightened until it is difficult to turn the wheel by hand. e nut should
then be backed off, not less than the full spacing between adjacent holes,
nor more than twice this distance. Great care must be taken not to get
the wheel too loose. )

Plate No. 16 — Front Axle Parts

vame of Part Reference Name of Part

Number
k nut, left. 15 Front axle spring rubber bumper
her. 16 Steering connecting rod assembly.
17 i

18
14

ck! bL‘ H115 ml;cmm
ring knuckle speedometer bra
€ cap, upper.
cap, oiler.
ing L._uu\,klc le\ er nut.
i le lever grease cup.
ring knuckle lever, upper, left.
ring knuckle ball joint nut.
Steering connecting rod ball socket casing,
Front axle spring clip.

iller screw.

.|(u\l‘|’.‘ 1
lower, stud nut
lower
stop screw

fwrmg knuckle, left.




OPERATION AND CARE Running Gear Features

There are two universal joints on the driving shaft, between the transmission and
rear axle.
These are surrounded by metal casings and packed in grease.
When necessary, additional grease may be added by removing the oil-
hole plug in the inner casing and injecting new grease with a squirt gun.
This casing should be kept about two-thirds full of grease.

There is an external contracting brake and an internal expanding brake on each
wheel. The external or service brakes are operated by the right pedal. The
internal or emergency brakes are operated by the hand lever.

Both external and internal brake bands are faced with a wire woven
tos fabric which contacts with the rear wheel brake drums.

Running Gear Features

—
CoSU~S

bt bt ot ok et ek
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Plate No. 17 — Steering Gear Parts
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Foot brake connecting rod from rocker lever on front channel to cross shaft on
rear channel should ordinarily be in the middle hole on the front rocker lever.
To adjust the foot brakes properly, make the clearance between the band and the
drum equal all around and 3% inch. In making this adjustment, proceed as follows:

1. Adjust the nut at the rear support until the clearance between the
drum and the brake band is g% inch at this point.

2. Adjust the two nuts on the shank of the clevis just below the eve boli

at the front of the brakes until the distance between the lower half of

the brake band and the drum is

inch.

3. Adjust the T imnnflc which operates the adjusting screw until there

is a clearance of
the drum.

inch between

upper half of the brake band and

These adjustments give the greatest braking efficiency as they result in

the use of the full braking surface.

The hand brakes should be evenly adjusted, so that when applied there is the same

resistance on each rear wheel.

Adjustment for wear should be made at the forward ends of the rods

connecting with the cam lever

By removing the rear wheel the hand brake band can be set concentric
with the brake drum by means of the adjusting set screw at the rear.

Keep these brakes as tight

dragging.

as

ir is possible for them to be withour

Plate No. 17 — Steering Gear Parts

Reference Name of Part
Number

Steering wheel assembly.

Steering post spark control sector lever and
shaft assembly.

Steering post throttling sector lever and shait
assembly.

Steering post electric signal button.

Steering post spark and throttling sector
spider.

Steering post upper end nut.

Steering wheel spider hub bushing.

Steering post spark control shaft.

Steering post throttling shaft.

Steering post spark and throttling sector
anchor tube.

Switchboard cap stud nut.

£ |tth0ard cap.

eering pillar tube.

soline hand pressure pump bracket cap.

Switchboard cable conduit.

Gasoline hand pressure pump assembly.

Switchboard carburetor air contral  rod
asgembly,

Gasgoline hand pressure pump tube assembly,

Steering post carburetor air control rod gland.

Steering post bracket, dash half.

Gasoline hand pressure pump tube bushing.

Steering post bracket, toe hoard hall.

Steering pillar tube flange oiler.

Steering pillar tube flange to gear case stud.

Steering worm.

Reference Name of Part
Number
206

40

Steering gear case, right.

Steering worm nut.

Steering post spark contrel lever and shait

embly.

ng yoke.

Steering gear case to frame bracket bolt,

Steering post throttling gear, small.

Steering post spark control gear, small.

Switchboard carburetor air control hand whe

Switchboard carburetor air control hand wh
shaft nut.

"sxuuhlmzn(l carburetor air control hand wheel

ft.

> r|lLL1'th)l air control hand wheel

) :

‘a\nnhbm\tcl car hlueml air control hand wheel
spring.

Switchboard carburetor air control rack gear.

Switchboard side lamp switch to fuse cable.

Switchboard headlight, auxiliary, switeh to
fuse cable.

itchboard headlight switch to fuse cable.

Switchboard tail lamp switch to fuse cabl

Switchboard ignition switch  to  ignition
terminal cable.

Switchboard common terminal (o de
moulding binding post No. 1 cable,

Steering wheel spider hub,

Switchboard carburetor air control rack guide.

5

sh wi
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USING THE BRAKES

Apply the brakes gradually.

When stopping the car, or slowing it for rounding corners, reduce the
speed as much as pu‘aﬂb]t‘ by du:mg the throttle; disengage the clutch
and then apply the brakes. Do not unnecessarily apply the brakes
harshly upon a swiftly moving car.

If the brakes are in good condition, and properly adjusted, either the
foot or the hand brakes are sufficient to slide the wheels.

When descending very steep hills, assist the brakes by shifting the gears
into second speed, engaging the clutch, closing the throttle and lermlng
the motor to run with the spark advanced.

If it becomes necessary to use the brakes in descending a hill, the oot
and hand brakes should be applied alternately.

INFLATING TIRES

A motor driven tire pump is attached to the left side of the transmission housing
and is driven from the transmission reverse idler pinion. When the pump is in
operation the motor should be run at a speed of about 300 R. P. M., which is
equivalent to a car speed of approximately 7 miles per hour.

To inflate tires, attach hose connection at left running board splasher
and with the motor running slowly, pull out lever button to mesh the tire
pump gear. lnflate the tires to the following pressures.

Front Tires (All models) 65 pounds.
Rear Tires (1\[1 models except Coupe and Runabout) S0 pounds,
Rear Tires (Coupe and Runabout) 70 pounds.

EQUALIZING TRACTION

Tires of the same diameter should always be used on the rear wheels; also tire
chains and special treads should always be used in pairs.

Any variation in the diameter of the rear tires or in the traction of the
wheels causes the differential to work w henever the car is in motion.
The result is considerable loss of power and unnecessary wear of the
differential parts.

SPRING CLIPS
Keep the spring clips tight.
Spring breakage is frequently due to the spnng clips being loose and not
holding the spring firmly to its seat. The spring clips will require taking

up more frequently when new than after the vehicle has been in service
for a few hundred miles.
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