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FOREWORD

The reputation of Packard mobor vars, Packiard™s ability 1o
render good service, and Packard’s integrity for (air dealing are
without equal, These qualitics are not enly appreciated by Packard
representatives in the field but by many thousands of satisfiel
Packard owners as well,  This excellent reputation must be main-
tained by keeping our serviee men thoroughly acquainted with the

meshanies of our produoct,

With these thoughts in mind, this Shop Mamual has been
Frrrlrﬂl‘:“-qi. Hu‘p]‘rlrl‘lmﬂtn will b siddesdd from time to time. T this
Manual will be found coreect inlormation on adjustments, and
light repairs on Packards full line oF oars and some helpful sug-
seationg on disgnosing mechanical troubles in general.  Purposely
written briefly to comverve your time, it covers & wide ficld and
contains information that i a basis for more detailed sty and

thowght.  Ttis fully illostrated and weitten to be cosily anderstood,

A systematic study of this manual should be made, Immediately
upon receipt of it, the distributer’s serviee manager should conduet
a series of meetings, probably i the evening, with his own shep
men and those of his dealers. Special asmgnments should be mude
amd every detail m the book covercd s that all serviee men will

have a thorougl mechanical knowledoe of Paekord cars.
L)

"Good Service Means More New Car Sales™
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A ROUTINE FOR TROUBLE
SHOOTING:

I naler the Feelleswing tien |14-m:|.'i.|||l_'i. e Dsted
- g

somis canses of engine troubles.  These are
senersl troubles and can happen 1o all kinds and
tvpes of gasoline engines.  Some symploms are
et b idilferont ailments, e e listed
unider more than one heading,  The ordinary
motor tune-up will not take ecare of all motor

\bwavs rouned test the ear and, il poesible, with

the owner and have him point ont the trouble.

The caiees are lated o thes geder an which
they are found o most eommpnly oeenr, 50
shipping about will not save time A careful
cheek and eorrcetion of each of the items sog.

wemledd 1= eertein Lo remady the troubl.

Lo In miiet cases the remedies are apparent
(eoan Ghie eunses,  In thiese coses pemedies are
nol given. 10 the proper procedure for the
vorrectien is ol anderstood, ceferepee stoald
e e under  the proper licading in the
Tecluteal Duta Book, or tle Mechanical Refor-
et ook, which fully eover the subject. so that

respetition here 15 nol necessary.

I making the eorrection. always use Packard
rts  remember, A Packaed, is a Packard,

aaly. when Packand parts are used.”

The following  subjects are eoversl in the

irraleer fisded:

s e —

L. Huord starting.
2. Gus consumption, exeessive,
A, Nl comsumption, exeessive,

+ Poos ilHing,

(-]
b

Over heating, engine,
t Lack of power, speed amd performance.

Engine misses,

#. Engine stops.
4, Engine knocks.

10. Miscellanecus engine troubles,

HARD STARTING, GENERAL:

Instructions on starling probably are not
being followed,  Attach starting  instroctions

to the light switch:

o Uk o dletermine: if frouble 5 el or

g ¥,

[ 2]
"

lLack of [uel.
3o Water in gasoline.
b Battery weak. Cheek gravity and vinltage.

5. Cables, loose or correded.  Check from

battery ground Lo starting motor switch,

6, Bad starting switch,

=4

Rad ignition awitch.
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Fusledl, broken or worn spark plugs,

Canrlivre o Nawaelial. Pewmibly alirt s

prewlle walvae.

0 Bk aeidt ol oruder,

Vivelerator pumpr oul ol oeder.
I¥irn v el S iesibmer.,

FHen in I".il.l'ih“l‘\ll"rl:ll" |:|||hwi,

Phl i masoline.

Prain tishe ologzed.

Poor compression,  Check vacoum.
Breuker points pitted.
Ciondenser short, apen o leaky. Test.
IYirty distributor.

'|":|.;r||u'l:.' Lo close or Lo Tar mprh,

aml waeak, Test l'li,l!'h ten=tan vollag:,

Fhigh tension wire bhroken or Teaking.

Be swre ignition switel
{hewk

Faulty ignition.
s burned on and making eontact,

auineber reading.

Braka-n  evmmectwn i

sirenil,

iEnibien  prrimars

Throtthe ar choke valve stock in carbuestor.
To function properly, the automatie ehoke

miust be perfectly free,

Starting  modor ot operating  proger] s,

Brush dry. sticking amil not contacting.

IN. Bearings dev, worn amd allowing armaturs

v alewz oo el

2 Fid play  in oarmuture shalt e grean,

HII:HIII‘ il |"u'v|'|.'|| .“l[l’.

Cold Starting:

1. Inuprruth o anbomatie ek,

2, Exeessive Iriction in the linkage or bear-

g, Work- This trouble wsually shows wp

IStarting aml stopping.)

The engine may finally be started by injecting

by many lalse starts,

gasoline into the intake manifold by means of
the sceclerator pedal. but the antomatic choke

hpllbllh* lll' l‘{'lrilirwl i rl'lﬂilnﬁli,
3. Geazoline not sufficiently volatile

Lo il oo heavy,  Nore - Ohl has ncetional

restetanee and  before it i= warmed ap and
tiimned, it s gquite similar o molasses or glue.
ail than

eapeially il it is heavy.,  Heavier

recommerded should never be ased.

Hot Starfing:

Alter the llllg:'iln:' has been diven VT buaedd
in hot weather, and allowed o stand a fow

minten:
1. Throttle not widse A,
2. Gazoline toor volatile,

Ao Pumping the throttle
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4. Carburetor lost chamber dry from evapora-

o,
I ain tubic bhall nl.'irh_ing,
Vapaor lock.

When & hot motor is stopped, the heat from

the manifohl often vaporizes the fuel in the float

chamber so that it is necessary for the fuel punp

o replenish fuel 1o the carburetor,

L.

Weak or Continvally Discharged

Eﬂ!i‘ﬂr}r:
Luck ol attention,
High consumption.
Slow speed night driving,
Short runs and frequent starting.
New battery (not eveled ],

New

tledi vered,

battery not fully  charged when

Lrenerator not charging.

Low generator output.  (For cauees under

this heading, ses page &)

Il the

stoplight switch is leaking from external or

Leaky stoplight switch. Note

internal conditions, the awitch will be
warm in the morning after the motor has
become eool. A leaking atoplight ewitch
will pass sufficient CUFrENt to cause one
stoplight ta give a dull glow in a dark room

when the other biidlb has been removed.

.
il
12,
EF
14

L.

Low water level,

Sulphated plate cansed by low water level.
Frogen or buekled plates,

Partial or poor grouml on bhattery.

A partial groand or o lakage from an
oeeasional ground caused by 2 swinging

wire, oer dthvafige.

A beoben or coereled lmllr'r_'l. v iakslior

gromnel,  The motor may not step when
the break cecurs, but its rowghness may be
noticeable.  The bresker points will beecome
pitted and burnt, caused from the im-
mediate rise i generstor  voltage—the
lamps may Rore op and burn out i this
arcurs 8t might. The motor will probably

not sturt il stopped.
bt of balanee use of aceessories aml thln,

More— Tl wwe of railios electre heaters,
fans, cigar lighters, extra lights, matehed
horns and other clectrical equipment re-
juires  considerable corrent. The owner
TR RS }I“'Ii"._"““'ltl. ].H"I I_h.i.l:li“ll!-l_' I_JH" L]0 ad I'_l[
his accessories, 1§ the generator were set
to charge pulliciently high 1o supply current
enough for the use of all aceessories at ones,
run the motor and still l!‘lldl‘h"d.’ Liw- Jr.ulh-r:. .
the output, even though held st miniom
by the veltage regulator, might be so high
as to damage the battery if none of the

AETESsOTICE Were 1T 1156,

The anly remedy for thi- condition is Lo

provide the owner with a small charger 1o
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keep his battery charged sufliciently  to

meet outpul redquirements,

I thee owner is distinetly a slow speed, short
trip, driver. then a smaller generator pulley,

part 924 may take care of him.

I the owner i continuslly a bong teip. high
apeiid alriver, then a lorger generator pulle

should be installed.

Low Generator Qutput:

Fuse an gencrator voltage regulator blown,
il or dirt on commutator and brushes,
Third brush not properly adjusted.

Poor seating of broshes,

Grounded birosh holder,

Lasse connnection.

Valtage regulator out of adjustiment.

Open or shorted armature.

Open or shocted licld coils,

Commutator out of round or high mica.

Weak brush spring.

The charging current or cate of any generator

cannet be ineregsed without ilwmanlng thee

voltage and more rapid wear on the commutator,

birushes and hreaker pointe, will resull.

The

taranps higlbs wall have shorter life also.

=
H

1.
LL

Starting Motor Fails:

Lovse, broken ar corraded terminals from

battery grownid througl Battery o starter,
Battery dischurged.

."-d.il‘k}' Bemdix drive.  Sustor =pins, Fanat

will met engage in vwheel
Bendix gear jammnsl in By wheel,
Ceronmaledd termmal,

Giroumdied brush.

Faulty starting switel.

Shorted armatuee,

Shorted o open field coil
Burned commutator.

Brush spring weak or sticking.

Poor litiing brush,

GAS CONSUMPTION,
EXCESSIVE:

Hefore doing  anvithing, determine first fo

vouer it foll setisfaction whether or not the gas

consmmption is exeessive.  You should be guided

by what the owner aivn, et s wise 1o check

EVeEryY statement.

=

rs

?d.

High flsat level
et unider weedbe valve.

Late ignition tining.
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12.
14.
14,
15.

16,

18,
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Eetnmmiwer jel stuck open by corrasion or
dirt.
Leconomizer jel opening toa soan.

Choke sticking.  (Should fully release when

molor 15 wiarm_
Brakes dragrine.
Carburetor float punctured.

irty air eleaner.  (Cylinder wear will be
inercased il air cleaner 5 not given proper

ahtention).

Motor idling speed too {ast,
Accelerator sticking.

Gasoline ton volatife.

Dhirty spark plugs or incorrect gap.
Breaker points pitted, boarned, or direy.
Atmospherie condition.  (Head winl.|
Heavy ol

L nvlerantlated tires,

Uhversize Lires,

Gas tank vent.

Leak im dnel line or gasoline tank.

Fuel pump springs switched, pressure too

ereat, alao canses flooding,
balvis not seating.

Worn pistons and rings.  Nove—This only
applies maindy 1o old cars.  Rings anid pis-
tins should never b tampered with in

new engines during “heeaking in.”

s eessive Eas mlll:-mnl.'ll!'lnll ey b ddumix 1o
short measure al pusoline stations=, evaporation
in the hot sun. pilfering. road and driving con-

ditions,

Many exerssive gas consumption complaints
may be settled by the wse of a gas-per-nile
guuge  tester with the owner drving.  The
owner may observe to his own satisfaction, how

much faster the gas goes down on first and second

capeed acceleration and woder high speed driving.

Hoad conditions alse play an important part,
a= well as short runs and !-u.'mg atopes wherein the
motor does not becowe sufliciently warm. A
ateady  speed on u level predetermined  test

roeite at about 30 mph, gives best fuel cconomy.

OIL CONSUMPTION, EXCESSIVE:

Belore proceeding to correct, determing firat,
to vour own full sotisfaction whether oc not the
anl consymipsbion is exeessive., Yo should be
guided by what the owner save, but il i wise to

cheek every stitement.

To check for leaks, the ol must be in cireala-
tion under pressure.  First, warm  the motor
then speed up 1o about 40 mile per hour driv-
ing épecd.  Run until the motor and oil are up
to normal running temperature.  This somewhat

thina the oil. Check the pressure.

(a} Cheek for oil fvmes and smoke at tail
pigee, 17 an unusual amount of smoke is

noted. then ol is passing through the




vantnbiostion chamber, Tt may be ennsed

(O
tal Losse conneeting rod bearings.
(B Dasssw rnain or cam shalt bearing.
fel Passing by inlet valve stems,

Usually o compression  test will indicaie

whether or sl the Ilinl.uu- il l'i||$=n e i ,l__;nurl
condition, 3000 to 3000 miles s often necessary

to perfecthy seat rings,

Loose connecting rod  bearings will throw
mirere ol than |:||'r|'ﬂ:!:|:|- l:ilﬁ.up; |ﬁa.t1,1||:-| amil i
can hamlle and may ultimately carbon and g

thes vings.

Other places for oil 1o leak out:
tal ANl covers amil guskets,

(bl Windshiekl  vacumn  booster  lii-

jhiragm leaking, sucking oil out of

the erankease. {Will caue smoking,

{v=) Through crankcase ventilating sva.

Lesrm
()l Around the distributor shaft.
el Uil pump gasket.
(L) At oil manifold plugs.

(g) (il plugs in the block and crankease

oil galleries.

{h] Crankease oil pan, and drain |ﬂup~_

PACKARD SHOP MANUAL "

(i Bleeder vents.
{j} Chain cover.

(k) Chain cover drain plugged, causing

over How,

(1} Crankshalt oil slinger.
{im) {(hl ennler.

A mew motor useally takes a little moce ofl
during the "breaking in™ period than after.
High speed driving and characteristies of differ-
ent oils play an important part in oil con-

sepmiprtion.

We do not recomumend heavy oil. oo Ei;lu

an oil will increase oil consumption.

POOR IDLING:

The proper idling speed of a motor should be
about 300 ropome, or seven miles per hour. 1
may be possible to throttle o motor down so as
to count the exhaust “putz™ by using too rich 4
mixture and a retarded spark, but this is not
addvisahble.

I. Lkrt im carburetor.

]

Rreaker points dirty, oily or pitted; too close

or oo far apart.

3 Mixtwree too lean, or oo rich.
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15.
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17.

18.
19,
20,

21
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{arburetor low speed jet plagged or loese,
Throttle valves not svnchronized,

Vhrottle valve not closing {adju=1}

Choke valve sticking.

Faorly spark {rough motor).

Float level too high or o low,

Carbwretor Hoodimg.  (Dhrt under  seedle

vuh--:'._r
Leaky float, or sticking fleat.

Air beak in carburetor or manifold zasket,

or windshield wiper connection.

bionomizer valve aticking from corrosion

or dirt (roplocal,
A weak eoil.  (Replaese).
A bl eondenser,  (Replace).

Faomlisd, broken, or imprnprriv paprpacel spa rl

o

Poor compression: valves riding, poor seat.

WwOrn rings,

Insufficient valve lash.

siicky valve steme,

Cross fire.  (High tension leakage. |
Worn dirtributor-shalt or gear.

Dhirty or eracked distribntor cap.

s

L1

OVER-HEATING, ENGINE.

Fan belt shipping, worn, or hroken.

Lack of water or esolunt,

Aleohol in warm weather,

Hadiator shutters not opening.

Hadiator core air openings clogged with

insects and dust.

Water inlet or outlet hose disintegrated or

clogged,

Water inlet hose  too  Aexible- I.";.l“ﬂr.lﬂ-l.'-tl

under suction of pumg.

Hadiator eore water passages restricted or
clogged by alkuline deposit or possibly with
picces ol rubber hose, rust. scale, ete.

Egnition timing late.

Lean mixture,  Hestriction in gas line,

Dhirty fuel pump roreen.,  Stuck o lirty

fuel pump valves.

Insufficient motor lubrication.

Drragging brakes.

. Shpping eluich.

Air trapped in the cooling system, cansing
ateam pockets, hot spote and over flow of

radiator.

Water passages in eylinder block and head
eloggped with seale, rausing poor circulation,
over-heating, over-expansion of pistons and

ereation of mternwal motor friction.
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I f:_'p ligaeleer Dlock iii—nll‘ilmling tuhe i spde ol
the bk damagal.

Pnperasprer o insuMicient water pumipe Inlei-
cani.

18, Mulller elogged or passages restrictedd.

19, Restrietion in tail pipe.

S Thsteibotor aotomatie sldvanees nol operat-
ing,

21, In new motor or averhaul job., bearngs,
pistons, ete., fitted o closely, will eanse

exceasive friction and overheating.
22, Stieking thermostat.

25, Winter type ngh temperature thermostat

used in g warm summer elimate.

Water pump impellor loose on shaft.

Faillure of radiator shutters 1o open may
bee aluies 1as illirllll'rl.lliull. l:||I l||1' shtter tlermstat.
It may have Trogen or musted joints or links, or

it may be due tooa leak in te cooling sy=tem,

Liorreet v alve tim'm-g i5 penpaorkant b proper

iealing,

Air leaking into the eooling svatem becinse
ol a leaky pump gasket or pump packing secel-

erates st aml corrosion,

If a glyeerine base is used in the coolant
ail leaks inta the combustion chamber through
e evhinder head, it is very likely to gom and

stivk up the mator.  Keep the gaskets tight.

LACK OF POWER, SPEED AND
PERFORMANCE:

I MHeavy oil,

b=

Late spark. causing over-heating, low mile-

age, sluggish motor and burnt valves.
3. ety and restricted air eleaner.

4. Too rich a mxture.  Coarbureetor ont of ad.

justment,
5. Dragging brakes,
6. Wheel bearings oo tight.
U Obstraction in fuel line,

e I':‘l'.l'lﬁi\'l' weahirbacenn 4,|.|"|.||r-.-:i|,,

0, Engine over-heating,  ( Lack of oil or water,

See overheating. |

1, Loss of compression. | Valves leaking, rings

nol =eating, |
T Dhrky spark plogs.
12, Pivted podnts.
13. Tappets set too close or too wide.
L Sticky valves.
5. Fauliy or wrong eylinder hoadl :;uﬁlu:lu“
. Weak eaoil.

17. Weak condenser.  {Which also caises pnim
pilting.}

14, Cross fire (high tension wire leakage. )

19, Hestretion o muMler o tail pi:P-L-.



22,

23.

specdometer should alse be checked,
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Fire pressine low.

Loose connection in primary cieenit from
batiery to coil.  (May he disteibutor, am-
i er, 'tgrlili:m switeh, or any ather con.

e bR, |
Faully valve timing.

Wheels out of aligmnent.

IT cheek is made only for top speed, then the

ll Iy

b reading slow,

= |

i

ENGINE MISSES,

On Hard Pull or ot High Speeds:

Hparh too carly.

Becaker points pitted, buent, oo elose, or

tewi far wpart.
F-|r:|n|r. |:|ug pap Lo widle,

Fouled. worn out, burnt, cracked. dirty or

hraken apark plugs.

Weak coil.

Woak condenser,

Weak breaker-arm spring.

Fuel flow restricted in gas line, sereen or

eonnectinmns,

Fuel pump not functioning, dirt under the

valves seals,

Weak pump spring.

10.

11,

18,
19,

20,

Lasw or high float level,
Carbureior jets elogged.,

.qlit:lillt'tg valvies, valves not ﬂrmiug_

- Une or miore valve tuppets too tight.

. I"oor compression in one or mere oy linders.

Poiw ground of distribulor,

+ Uracked distributor cap.

Lowse or hroken wire in primary cireuit

from battery to caoil.

Water in gusoline.

{rver-heating, (See canses for over-heating. )
Cross fire,  (High tension [eskage.}

Weak valve spring.

lrregular Firing or Occasional Miss

)

in Engine:

Cold motor.
Choke sticking.
Sticky, dirty or broken distributor points,

Distributor peints not properly synchro-
niged or sel 100 close.

Broken or fouled spark plugs.
Pour compression,

Cracked or leaky wires,
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Lavamas wyire ©oommmmeds i iona. ':".II!r wlvere froin

battery o dgnition eofl o the  prioaes
eircuit and from the eoil to the spark plig-

in the weeondary ciceuil, )
Waorn distributor cam, shall or gear,
Lirty or crackel distributor cap.

Valves sticking. or tappels too close,

2. Weah valve springs.

. Poor diciributor groumd.

Battery terminals corroded.

Broken motor or ballery grouml.

- Dher i the fuel systems Norg— o this

easp  the entiee fuel system should  be
checked, the gasoline tank cleaned. pipe
lies Blown owl ol thoreughly eleaned,
the Toel pomp oand cacburetor eleaned; all
conpecting joints Lested for free passage

af TS anil liﬂhlm-m ol commee Lo,

Liak v oo looze intake manilobd,

Badly worn intake valve guides.

When ithe four inside or four outside eyl
inders miss, vsually one set of the carburetor
jets are elogged,  The carburetor feeds the
modor in two groape, the center four eyl-

inders and the end four,

ENGINE STOPS,

Or Stops When a Quick Car Stop is

[

i

w

1.

I1.

13.

14

Made:

Lack of fuel.

Water in gasoline.

Corroded bartery terminal.

Broken or dizeonnected primary wire,

Floaded earbnretor.

Lack of oil.
knocking and the motor should be examined

(This will be preceded by

very ecarefully before  atarting again. )
Centrifugal foree acting on fuel in rounding
COrners,

Idling speed set 1o siow.

Hot mator, r-.,:uuning IFH“III‘IE ir pﬂﬂ‘lﬂzllinl'l

of gas in carburetor,

Lyirt in gas tank or fine. elogging the

h}-’htl_‘ﬂ!.

Carburetor float punctured or too low or too
high.

Ldle eystemn clogged.

Open circuit in distributor, eoil, or 'r.guiiil.m

awilch.
Bad air leak at maaifold or carburetor,

Ball check wvalve in manifold drain pipe
stuck,  {Canses a sigeling sound.)

@
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KNOCKS:

W lven win engig ||r::||i||r~|-:- that well Knowe
wan knock, or pring when aceelerating, check

for the Follow ing:
ta) Karly spark.
fopdel  lileenad

(h Fast lnieming mas.

with higher anti-knock valoe. )
{e] Cuarbon deposiz.
Broken pislon ring.
Uhver heating.

Tappet dearanee oo great. [ Naoisy valve

imechianism, |

Hot spark plugs, {Use recommended (ype. |
Loose connecling rod.

IPieton sbap [eold ).

Lasawsas priston pin.

|-"u|||l:| labirertion.  (Chl dillwtion o laek

ol ol

Loose rivels in frame,

Lawwsas body bt

| aneesis pruas e A,

Looseness in damper or Aywheel.
Laowse ppark plug,
Sticking valve stem.  (Syuawk sound.)

Laoose oylinder block.

MISCELLANEOUS ENGINE
TROUBLES:

Coil Trouble:

b oweak eoil will cause lack of power, bt

will sl Irl::rn il bireaker }milll'-‘.

Condenser Trouble:

A weak condenser will cavse loss of power,
but distinguishes izl fron a weak col by
burning the breaker poinis.  Either @ weak coil
o 8 weak comdenser may prevent starting the

TS .

Flat Spots:

L. Rich mixture cavsed by restriction in air

vleaner, or dirty aie cleaner.

Choke =ticking.

3. Low float level,

b Carburetor out of adjustment.

oy

. Jets ril}gg_;i-il.
i Water in ¢arburetor.
[, Late ignition timing,.

f. Main metering jet hoose,

Timing Early:

Ao early spark will vavee motor vibration,

mitor ronghness and a rolling at low speed.
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Timing Late:

A dwre epark will canse leating and los= of
piewer and low pac mileage. The intensity of
the spark, or voltage ol the coil. <haolid he

iheeeboril. alzo dhe awlommatie ady amee,

Rough Motor af Low Speeds Up to
Thirty Miles per Hour:

Lo Dgnition oo carly,  Houghness with gzas

g,

b

Spark plug zap 100 close,

3. I this oveurs aflter a hard pull or high speed
ripi, the indication &= exeessive carkem dis

st or tappels set ton close,
I, Breaker points not synehronized.

[hsiributor cam worn.

et
h

(. Dhstributor shalt worn.
Vo Lo spesd jets partially elogged,

H, Too much back lash in distribotor drivinge
rears,

4, Wires on wrong spark plugs.
1. Accelerator pump inoperative.

1. Manifold heat valve not functioning.

Rough Motor at High Speeds:

1. Synchronized vibration periods of two or

Gre i,

Lowyssr muastor irvownl.

[
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3. Liwese baoddy boft.  This gives & similar

serisalivn Lo that of a reugh motor.

Smoking:

1. RHich mixiure.

=1 I'lllll.'llll'i.'ll L In'-i:ll'».l‘n' dTtham Ill"lFlF I]i-ll-

prhragu.

A Tow mueh oil i erankease.  Filling the
rrwster with Los voaeh oil is L.J.“illg thie mntor

with kindness,

L Chaoke sticking.

[y |
4

Loose connecting rod or main bearing, which

TUEAY  0Td et [-l_l-'l.'r 1]" |Ir"|':lF|I-II"'|'.

. Laose pistons and ringe.

Exhoust Valve Seat Cracked:

[T o e masre exhaust valve seats in a hlack
are cracked, it is very likely that the motor has

beeen ran withont water.

Spitting or Sputtering:

The car runs satisfactorily until high speed
is reached, then after short time glows down

with tendeney to spit back inte carburetor.
1. Fuel starvation.
2. Fuel line damaged or clogpeed.

3. Preignition.
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4. Carbon in the combustion cligmber,

el

"l.l‘t l:i"l]ﬁ H-PHIIL |.|'].Il=_'|.. 1rr&¢'.]-;rcl.. hﬂliil"l'l T

worn ouil,
B, Intake or exhavst valve holding open.

Car runz satislactorily until high speed is
regelwd, and then after & short tiee sloss daown
and losea power, but does not spit biack into the

carburetor.

l. Valves holding open from lack of tappet

clearanee, ealled “valve riding.”

2

Too volatile a g,

3. Restriction in fuel svstem.

Lo oor distributor groand,

3. Wide 1]1.;,“']-5 |||er_'| Lage

fi. 1||.;-|F1|1r losek Coenerally in Spriog tisee b

T Aras pump not produecing suflicient pressure

for high npr'r'li-

Motor Dies in Rounding Corner:

l. The ceatrifugal foree in rounding corners
uniler certain comditions may cause a awish ol
the gaeoline in the float chamber anid 3 move-

ment of the foat which staeves the engine,

SPARK PLUGS:

The Meaning of Hot and Cold Plugs:

To give the most sutisfactory amd ceonomical
performance, spark plugs must operate within
a fertain temperature range-—not too hol, not

Liv il

IT the plog remains too cool, carbon will
deposit on the insslator, cavsing fouling amd
missing. I 1he plog rons too hot, the insulator
willl Brecome inerusted and the firing points will
buarn rapidly. To extreme conditions, they may
canse a premature explosion, of preignition.
They must operate hot enough 10 burn away
the carbon.  IF the carbon iz not boaened s, it

builds up.  They shoold operate cool enough so

s 1o give podid secviceable life without fouling.

The engineering department has sclected a
type ol pling which will operate within the right
temperature range under all normal driving
conditions.  If other than recommended plugs

are iEEL‘d. Lmr-aliﬁ!':wlnr}' prrfurrilam'n Imay Fé=

sult,

Spurk plugs run hotter or cooler secording to
the lemgth of the insulition pmjmthm in the
combuation chamber.  The shorter the insula-

by the Taster the beat s radiated o the meral,
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anil consequently the cooler is the plug, The
longer the nsulation, the slower the heat s

radhated, and consequently the hotter the plug.

Insubator A i longer, therefore will run

listner, B s =horter and will run cooler.

The numbers ased by AU an their plugs in-
dicate in sixtoenths of an ineh the length of the
lower end of the insulator exposed to the heat of
ihe combustion chamber, The lower the nom-
lier, the cooler the plog—the higher the number,

the hotter the plag.

All AC K™ plugs are 14 millimeter, there-
fore, an AC K™ 7 plug i 14 millimeter with

& insulator.

Champton numbers corresponding 1o the
heat characteristics of their pluge may be found

in the following chart,

PACKARD SHOP MANUAL

AL IChampion

Plug
M ber

High Com-|{k-1 | HT
pression | K-35 110
Uﬂﬂ H.‘f. | I' H
Cold Plogs | k-7 ]Ij. 9

Medinm 'IH- B
Con- k-9
pression JH.-]II

-

—— — =
w
u-l:r-'l-]

llaes

Cold Motor|
}H-I-I
Hot FPlags

Plug
Mumther

Ty s
of Serviee

| Sevens Bervice

| High Spseed

[ Mgl Cuompressaon

| Heavy Load. Long
Manl

| Minimum Stops &

| Siarts

| Long Up-grade

|IIu1 Climate

| Motor Coadition

All Normal Motoer
Uperation

) Normal Spad., Full

Load Service

| Cold Typer Motor
| Low Speed

| Low Uompression
S Frequent Stops &
| Siorts &
Heoverned Speed
VCold Climate

| Mator Condition

Packard uses the coolest plugs advisable pnd

they are sufficiently hot s that fouling is never

a problem.

Non eurrent cars up Lo Ninth Series takes

?i_.;' -5 !ﬂngﬂ_
lemt).

Champion C-1h (or equiva-

The T34 speedster only, takes 18 millimeter
plugs. Champion No. 13 {or equivalent ).

Ninth, Tenth, Eleventh, Twelith and Foue-
teenth Series, and the One ‘I"'I-'r't‘lllj- = 14 milli-
meter, 'K 7 AC, Champion J-8 or the equiva-

lent.
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Spark plugs should be eleaned every 500

miles and changed every 10,000 miles, Hegap
alter eleaning,
Pron’t change plugs promiscoously.  You

will ulways be more nearly correct if vouw use
only plugs recommended by the faciory.

thnly four tlungs huppen o spark plugs that
b prair cngine clliciency: worn out, dirty, weong

sap, broken insulator.

Dirty Plugs:

\rie cawsed by over-rich mixtore, excess lu-
brication, faulty ignition oF poor eOmMpression.
Iied, beown, yellow or blistered oxide deposits
are eonductors of electricity  and  short  out
plugs. They are the most prevalent cause of
intermittent missing and plug failure in today’s
operating  conditions,  Fthyl gasoline  often
shows g eolorml Li-.'[nu.-dl.. bt tlags dl‘I.H‘n-'tT i 1L

injuricns and need not be scrapped off,

Wrong Geap:

'ﬁ 1:ra!‘|~, |t|ug_ g‘u]l '|-'ri“ g]’adtlu“} widfn '1'|:|
normal serviee, Tl the wear s anosually rapid
at low mileagr. t b |-|1|:___- may he aperating " too

hot,™

The gap should bve et t'IurlT:r alter vleans
ing.  on't guess, or use a thin dime™

Important:

In regapping, adjust enly the side electrodes.
MSewer bend the eenter electrode, or breakage
of the insulator will result from the strain on
the elctrode under heat.

be

Broken Insulator:

A cracked, or broken, npper emd can never

cansed by the engine. It 15 caused by an

outside hlow, or a poor fitting wrench.

A newly broken, or eracked insalator may

not cause missing immediately, but as soon as

oil or moisture penetrates the fracture, the plog

will et ot

Breakage on the lower end of the insulator

may oocur when operating conditions are ab.

normilly hot, but more generally the Tault e

causcd when regapping by h-.'nliing or straining

the center elecirode.

Spark Plugs as Indicators:

A badly carboned spark plug may indicate:

1. Low battery.,

P o

Corraded connection,

Broken connections,

Broken ignition cables

Waorn insulation,

Pitted, or incorrectly gapped hreaker paines.
Leaky or etuck valves.

Ineorrect spark timing.

Rich mixtare.

Exiessive carbon content in gasoline or lu-
bricating oil used,

Oily Plugs:
These may indicate:
Rich mixtwre.
Choke aticking.
Loose connecting rod or main bearing,

Plugged, stuck or poor fitting rings.
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CARBURETOR ADJUSTMENTS
One Twenty

I, Uheck for air leaks in carbuaretor, manifld
wuskets and windshiehl wiper vacuum eon.

(TR HATII B

A liserse mmain |°||.|'l.1'ri1l|: j-H willl leak el
citise @ richer mixture on one baonk or one
group of 4 eylinders, This will cawse poor
gasoline economy, and if the leak is had
will cause the motor to be rough and cut ot
at high speed due to fouling of the plugs. A
quick clievck o determine this condition may
he maide by removing the aie cleaner, placing
a light wver the air horn and oberving the
pperation of the main discharge jets with the
motior operating at various gpeeds,  Trom
idling to 30 miles per hour.  If the econo.
mizer valve is leaking the high speesd jeis
will he in asperation under T miles per hour.
This also would ruin fuel economy .,

The connomiger vialve may not b seating,
it may he gamrned, stock, or beld apen by
dier. Tt may also be opened by the pump

Ijlu“;_-:--l- i'nrlllll"lg i copilbaet Tide frEn.

When checking the carburetor, always

examine the idling sdjustment velve.  If

the serews  are ridged they shoulid  be

rinewiend,

3. Cheek Moat levael.

A. Plaee the car on a level foor.

PACKARD SHOP MANUAL F

B. Remave air eleaner,

. Thscomneet throttle to pump link, and
the choke link. HRemove the 5 car-
buretor top serews and tip the top
back towards the dash, Tt is not

neoessary  to disconneet the choke

Y ACIILINE -|ri:r- ton link.

Ly, Turn the engine with the starting

mastor until the Aoeat shuts off.

K. Check the gas level by placing the gas
level gange in the accelerator pump
well. The gas level is 43" below top
of carburetor well with  the gu-'l;r!_

remnw ol

GASENT ACCELERATOR

PUMP
LinE

TkLL
« WEHTLI#AN

Fillgmo

& i CHAMBER

LinK FoAT

CHA&MBER

FLOAT LEVEL
GAUGE

Be very careful not to jar the Aoat
while rhq-:'ll.irl;.: the level, otherwise, & Talae

float level measurement will result. 1 an




owner complaing of poor uel coonomy the
oat level should be checked and re-set §f
MECEEEATY fF it i= comrean for wll carhoretor
oat levels o rise and eoriech the maxtore
due to natural wear of the needle valve

ani seat.

MorE—To correct the floatl level, bend

the wpright portion of the float lever arm.

Cavrios—Any effort 1o resdjust the
level will result in the gasoline remaining
in the line under pressure to flow into the
float chamber. Therefore, before making
a secomd foat level eheck, withdraw enough
gasoline 1w cawse the floal valve 1w open
arul again turm the engine over with the
starting motor until the float valve is shuot
off. 'This procedure is necessary if false

n:-n:liugx. are to be avoided.

x PACKARD SHOP MANUAL = 1

fi.

Check gasoline lines for leaks from tank to

carburetor,

Set throttle adjustment screw "X to 6
miiles per hour on Jevel roail in logh gear
with engine warm.  Turn idling serew Y™
IN slowly umtil engine begins 1o run ir-
regularly, then OUT until engine beging to
“roll,” then IN to where the engine rons
the smoothest. Hepeat with serew ™E™
Approximately one full turn OUT will give
the best resulta, The idle adjustment is

pensitive and care must be exeroised 1o

secure good results.

It may be necessary to re-adjust serew X"

to & miles per hour.

Poor gasoline may clog the carburetor and
the small passages in the gasoline line fittings,
The connections must be cleansd when
clogged. Ta clean the carburetor jets, re-
move the carburetor and turn it up side
down, blowing out each jet individually

with clean compressed air.

Water in gasoline accelerates corrosion
which may be ohserved in the loat chamber
as n whitish or pinkish soggy paste when
wel, or dust when dry. 11 this is found in &
carburetor, it must first he cleaned out
of the fuel bowl and great care exerciged in

blowing out the jets,

The soonomizer jel comes inlo aperaiion
only when the aceelerator pump piston

comes in contect with the economizer valve
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|
|

stem in the bottom of the pump well
Thiz ocenrs ml!:.-' when d{‘i'l‘ti_'rill'llu_.’.-. O
driving above 70 miles per houar, at whiel
frrne the throwele ia u!'wm'--rl far l"'!'l.":l‘ll-g,h Lir
gt & deill rod 2407 in diameter between
the throuwle valve apd the throttle hody,
The pump pivot arm ball may be bent op-
wand shghtly to retard the opening of the
econamizer valve or lowered to bring it

into operation Sooner.

Parts Indicated in Wlustrations

are as Follows:

1. Choke Valve

2. Vacoum Piston Link,

0.
Fai.

11,

14,
14.
2,

Main Dscharge Jet.
High Speed Bleeder.
Idle Tube.

Float.

Float Needle Valve.
Float Needle Valve Seat,
(zasoline Inlet.

Floawt Fulerum Fin,
Main Discharge Jet Plug,
Main Metering Jer

ldle Air Bleeder.

Ldle Needle Valve.

[dle Discharge Holes.

. Throttle Yalve,

['_ri;rl.rlr:. Vintur,
Auxiliary Yentur.
Pump Piston Link.

st Washer.




M.

il.

i2.

33.

BT
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st Woarher Spring.

. Spring Retainer Lock,

25, Bpring Retainer Washer.

Pamipe D hariabion Sprng.
Pump Fiston,

I"umy i tosen i'.~.||:|.r'|==:iu!| !";-|lrirki-_-'.

T }"unl.lu Felied Viglve.

Pumip Inlet Cheek Valve.

. Eeonomizer By-Pars Yalve.

Pump Discharge Nozgle Holder.
Pump Discharge Nogzle.

Float Chamber Yent,  (Page 1)
Automatic Choke Piston.

Fuzt Idle Air Pazauge.

Auvtomatic Choke—0One Twenty

Fig. Moo 1. Cheke ”'||-:~r| “mlow Tl -|".||;.|_i!|1:
st

Choke valve "A™ s in wide opaen posilion as
it will by when ii“"ln.u; a hot eng vie v beelore a hot
engine las coobed down after ronminz. Fast idle
passare M i closed ih:'.' II-i:-l'HII =1 i:l.l“ur'lg
fuel s supplied by the normal idling svstem of

the carburetor.,

Fig. 1
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Fiz. Mo, 2. Engine Cold—Thrattle Closel

Choke Closed—Fast  Ldle.

vs e cogine Decomes eold thie thermosgit

spring cliwes choke valve ™A' raises v acuum

piation BT and opens idle passage TR Tdling

mixtigre is now abtained throweh rasrages Iy

and “F. The fast idle mixtare follows the path

ool the arrow in by -pussing the throtele.

PACKARD SHOP MANUAL =

I:EF-' ™Mo, 3, Choke l'.url_:i.ﬂ"_'.' l|||-|'||- Fast ludle

Fngine Startel.

As the engine biging to fice, manifold vacuum
pitlls down piston B apening the choke valve
AT o ive safficient sir for running. Contimed]
running raees the temperature of the thermo-
atat in the munifold and couses B o release (e

vhoke progressively with inereasing temperature.

e —




Fig. No. 4. Slow Idle—Engine Warm,

Choke valve “A" is partially opened.  Piston
"B has moved down with opening of the choke
valve to close fast idle passage "E."  ldling
mixture is now supplied by the carburetor dle
syslem "N As the engine hecomes still warmer,
il ehoke will eontimue g L T T thie pussitiomn

shown in Fig. |.

For further details see Une Twenty Technical
Ihata Hook
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Avtomatic Choke Adjustments —

One Twenty

Most important is to see that the choke

mechanism s clean and absolutely free in its

operation.  To cheek:

b

Dhseonnect link "G." Fig. No. L

Test operation of choke valve. When closed
by hand it should drop open freely without
the slightest hesitaney. If it doesn’t, @t

st be cleaned and freed op.

Check thermostat spring.  The carlier One
Twenty thermostat springs were set with
a 60° windup but since have been re-
duced to a 507 windup. Each graduation
represents 37, The factory setting is zero
to punch mark. The choke linkage should
not he oiled. Uil will collect dust and canse
it to stick,

l.':ilﬂ'-k Llwﬂnﬂﬁtnt for free movement of
lever. It should move [reely without

Frcstiom,

Adjust link ™G, Fig. 2, so that the ther-
mostat lever is 34" away from thermoatat
stop pin "M™ when the choke valve s

claserd.

The choke thermostat may be adjusted to
suit individual driving conditions. but under
nie circgmstaness should this be aupm]n:d

hefore first having read aml understood all
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o
a} -~ H"
zm..,x |I 6.

3 BEIWIEN
EARMLIAATE

Fig. 5

thai 1= wretten on this .-||,||tj,|--ezl wn thie e

Twenty Data Book.

The vwo extreme conditions ander whieh the
choke may require adjustment are too rich
or too lean. 1 sn swner compluins of boad-
g aps, e gpring beosdon may be slizhily
dieereasoal, M thie oswner 4::::-|:|l|r|.uiu.1 abl Ndwe
|I|_':H1 i 1Iri'1.1|11'|1, |F!|' nranlri; Ii-:r-:iuu [FTHRY |:I|"
incregsei.  In making these adjustments
thio thermostat HI.JI.'iI:'I.:._: should mever e in-
credased or decreased more than 5 o one

notolr @t & tme and the new  comdilion

eheekaed.

Should the thermostat spring weaken from
heat, cadad |'|-!|.' Fni;__r.!:l :-:||-|;'-|"|i ar hairad 1_|r:i'|."|u|'_|;F it
may be tightened in o like manner as ahove
bat replucement will be much more satisfue-

tory il the unit is available,

JETS AND AD JUSTMENTS FOR
ONE-TWENTY, EIGHT, SUPER-
EIGHT AND TWELVE
CARBURETORS
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TWELVE CARBURETOR AND
AUTOMATIC CHOKE

In principle and operation, the corburetors
usedd on the One Twenty, Kight, Super Eight and
Twelve are practically the same.  The adjust-
In
sige amd shape, the carburetors are slightly
different.

operation amd adjustment of the Twelve car-

ments are similar and simtlarly  loeated.

Following is a description of the

huoretor.  Where there is a dilference in the

Eight and Super Eight, specific mention is made,

Description

The "EE-37 Stromberg i~ o double Yentuari
l-p‘lu'm Ll me Ly down deaft carburerer. 11 has
a poritive accclerating pump which delivers an
enriched aceclerating charge that s metered
over a delinite period of time. An evonomizer
which insuresd & lean and economical mixtore at
normal dreiving speels, and sutomatically richens

the mixture pecesgary for maximum prower and

NOTE DI ENTON T8 "6 BEFEET TR
FRD BN TGS W ONE THaE "
SEETEN - FHAELEFT NALE AT o~

bigh speed (acceleration and wide-open throttle .
The ulle or low-spead jets are below the throtile.
There i a relief poppet valve in the choke valve
to prevent over-choking, The Fight sl Super

Eight do not have ihe poppet valve.

Float Adjustment

The float adjustment is made the same as
on the One Twenty except the fuel level on the
Twelve 15 maintained at f'ﬁ” and on the Eights

al 34",

Avtomatic Choke—General Description

The sutomutic choke. as usedl on all Packarl
Ciirs, IF 8 1Ir\|iu.||_- thet climinates the hand-
aperitiad ohoke entirely, Tt is completely anto-

fatie,

Two factors govern choke  reguicements.
These are engine temperature and engine speed,
It is obvious that when an eogine iz storted cold

and driven  that the epgine temperature is
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vonstantly rising amd the engine speed almost
comestantly changing.  Therelore, the amouani
ol choke required 15 also constantly changmg.
e autirsatic choke, lllrungll il FE ) L il
Hiermostatic spring, o vacuwn piston amd an
unbalanced choke valve compensates for all
vhunges in engine temperature and envine gpeed,
This explains why it is so difficult, if not actually
miposgible, 1o provide the necessary amount of
vhoke, at all times, by the manuel method and
why a very superior result is obtained through

the wee of the antomatic device,

Technieal data on the constroction and cali-
liration of the automatic choke unit is availahle
Lt it is onr purpose here 1o deal only with the
wnethad of securing the proper relationship be-
tween the avtomatic choke onit and the choke
vilve. Nearly all eoses of faulty operation have
oo found 1o provecd Trom improper adjust-
wient amed it @5 therefore urged that the wljus-
wient be checked 1 pecordance with the Gllow-

jins instriciions.

Good resulis alio require that the entire
mechanism be ss nearly frictionless as possilile,
Foxvessive friction in the choke valve shait
bearings, the linkage or the choke unit will
produce poor resnlts.  However, it should not

baee pptledd as il collects dirt.

There may be occgsions when it will he
necesaary 1o check the calibration of the choke

wnit, However, when it is found that the choke
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pnit itsell doe= not fuosetion properly it s
stromgly recommended that, wherever porsible,
a new unit be installed and the fanlty instm-
ment returned o the Packard Tuctory for e

plavenient.

The choke wnit for the Eight and Soper
Eight are identical in every respeet, whereas the
ehoke unit for the Twelve is of a different type.
The choke units for Eights amd Twelves are not
interchangeahle,

The application of the automatic choke to
all carz in the Packard line is very similar. The
principle of operation is identical and the points
to be observed in secaring @ proper adjustment

wre exactly thie same.

The diagramatic drawing names those parts
and emphasizes only those points invelved in
securing a proper adjustment, 11 the succeeding
operiations are followed literally, no one shonld
e trouble in securing a proper adjustment.
The method suggested is not the only method,
Lt it is w powd one ad it is urged that the pro-

eedure outlined be adbeeed 1o,

\ proper adjustment of the fast idle iz wot
necessury 1o secure o proper adjustment of the
antomatic choke, but it is. nevertheless, MOST
IMPORTANT that the fast idle be properly
adjusted, within ressonable limits, to secure
gonil performance during the early warme-up
perind. Tt is diffieutt vo adjost the fast idle
with the engine running, 1t is better practice Lo

make the adjustment with the engine stoppedd,
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W e i bon mstor i atopgeed amd ohe thieotnle the choke valve a predeteemined amount,  Fige,
closel, the choke valve 15 wide open. As the I, The movement s woverned by the opera-
engine cools, the thermestat bghitens, chsing tivn of the choke and throttle levers, bringing

the fast ddle ear in contaet with the fast idle

.Jll_|uh Himg serew,

T srart. the throttle is opened to about a 20

wile per hour spesd. This movement raises the

adjusting serew, releasing its holil on the fasn idle
ear, allowing the choke to snap shut so that the
position_of the levers become changed, as shown,
Fig. 2. As soon as the engine starts to roun, the

choke partially opens, due to manifolil vacuum

drawing on the choke piston.

Fig. 1 i
Choke Open--Motor Warm, (or Cold - Slow Idle

Fig. 3
Choke Partially Open— High Idle

When the throttle is closed, after the start

has been made, it is prevented from returning

].‘*ig‘ 3 1o slow ulls [HJbi.tiE:li'l h:l.' the fast adle ui‘ljuaﬁng

Choke Closed =High 1dle serew, riding on the ear of the fast idle Rl
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'.'.l'ltl__l'l‘ll _ s shiown, F'iﬁh. 2 aml 3. l|1|III5-iI1:IjII'-tII'H']I.[
is set ot the factory for a car spead of L miles
|u-r_1||||:r 1'.;1|| a ol inelsr !'4I||§I-ruuil'|l.'ill'!'|. 32>
alwivee weriel. Whether ERETe be eoded ooe Dot it
i+ easier to make fast ple adjostment when en-
sine is not running.  When readjusting, with a
liest pestor, i1 is neeessary 1o hold the fust idle
=top weight in the position shown, Fig. 3, hav-
e faat idle adjustmg serew on the ear of the
fasa pelle spop weight,

Now loosen  adjusting serew lock nut and
unserew The adjusting serew until it s no longer
i eontact with stop—with the Gngers torn il -
justing serew inountil it jusL eomes inoeontact
wilh sl [raamy this lunc'ili-:m i uquuhH'nr.'_
worew in from two 1o two and one-half turns for
thee Twelve.  The adjusting serew Jock  nut

ol pow b securely tightened.

Tl =loow il shoalad b et at -r'r;_-l'tt i b per

=20 |
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howr when the engine has reached normal
operating temperature and the choke valve is
wide open.  This adjuestment is made by the
thronile nrljlwling serew, shown Fie, L

After the motor has become warm, the choke
amel fast idle will azsume their normal position,

as shown, Fig. 1.

Fast Idle Adjustment for Eight ond
Super Eight
The fast idle adjostment on the Eight and
Super Fight 1= made with the engine either hot

or cold bt not running,

When the engine is cold, that is ol enourh
for the choke to be closed, open and clase the

throttle. This allows the choke to close.

Hack out the fast idle m’ijuitin,{: screw so that

it i no longer in contact with the fast idle cam.

Turn the serew in slowly, noting position of
alot at the instant it contacts with the fast idle
cam and then continue 244 to 3 turns in,
{opening the throttle) beyond this point. “This
will he found to give approximately the proper
high idle adjustment. When the motor i= hot,
open the throttle and close the choke manually,
holding the choke closed by any convenient
means anid proceed as outlined for a cold motor

adjustment.

In warm climates probably 214 tums in, and
in & cold elimate 3 turne in, will be found o give
the best results. Two and three-quarter turns
will probably be found to provide o satislactory

compromise for all climates,
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The disgrammatic drawing idicstes  the the housing should be turmed o few notehes in
proper setting for the thermostat housing amd the lean direction—if the job is too lean the
reprisents the best possible universal wljustment housing should be turned a few notehes in the
for all elimates, Tt is probable that a somewhat rich direction.  The housing= are plainky marked
better result can be seeured if the adjustment is to show the direction of rotation for richer or
altered slightly to #nit the particnlar car and  leaner settings, Lt will be found that this ad-
the particular conditions umder which the car  justment is quite sensitive.  Two or  threee
opera Les, notches, in either Jdirection from  the normal
setting, makes auite an appreciable difference

With respect to the warmeup persod, {thit
amd  probably, adjustment of the thermostat

housing, in the field, should be held within these

limitts.  Also. it should be remmemibersd that an

period  during which the sutomatic choke is
operstive—about five minutes after =tarting in

cold weather) the adjustment of the thermostat all-around result necessarily involves a ﬁliglll

housing should be treated as though it were o tendency to richness during the early warm-up

carburetor, 7 the mivtore iz excessively rich prerioel.

T e T B HE B ECE M |
Dy TEHILT ShEnwT

- =p i ELETE AvooraetEn
hl QTS T AT . ALARE S Bl
PR T o r

FeP @R TET i —

-—r-_l-_"g_m-— LT

W B TS Lo TRLT R
BT THEMEL Twa Shsrs |
HEEH T FAELT ARTCA

= FEAT Wl WU R aaTel
AN UL T TiE W Bl

l: -7A——1-M1 Byl BDIUST L ERle
5 LT AR T

! Pufd md SFRT SRR

.-'.J.:t'r “_\
LIl e
L |
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Method of Securing Proper Adjust-

[ =]
'

fi.

T

ment of Auvtomatic Choke

. Remove air eleaner.

Remove cover of automatie choke unii.
Loosen clamp screw on choke valve lever.

Open throttle slightly.  Press down fast
idle sljuating eerew stop weight.  Close
thrattle to bring fast idle adjusting screw in
contact with fast idle stop. (Be certain
these parts remain in this position until
final sdjustment s completed. )

The ehwske valve lever clamp serew shonlid

v now b rthﬁ-nmI to auch a degree that the

ehoke valve lever will romain in any position
in which it is placed but which will permat
rolation of the choke lever on the choke
valve whalt }‘-:.' beamad, [Eupnfim-w will s
teaely that the EASE with which an ad-
justrment can be made s dependent upon
securing about the right amount of [riction
between the choke valve lever and the

choke valve shaft.)

Mow place a piece of JHG shim stock, or o
thickness gauge (preferably not more than
L wide) between the edge of the choke
valve and the choke valve body. With the
005 shim in this position bold the choke
valve closed with one hand.

With the other hand rotate the choke valve

lever so as to bring roller in contact with
the FIRST notch of cam as shown.

A i _|I
L

whrled Gl LESDR
Bl RIWE &

[Fll’:ﬁ HITL

MBiew m onIMT dEe
AT Tl TRY POSTL FILE
e

b

H. With the parts in this position arl using a

wrench, rather than a serew driver, securely
tighten choke wvalve lever to choke valve
shaft, (Tt is at this point that the im-
portanee of having the right amount of
friction between the choke valve lever and
choke valve ehaft, as pointed out in item 5,
will become apparent. 11 enough friction
has heen provided to canso the choke valve
lever to remain in the position in which it
has Leen placed the final clamping can be
easily accomplished. )

. Remove the shim, or thickness gange, that

was placed between choke valve and choke
valve body.




o PACKARD SHOF MANUAL # 29

1. The autunml.i-r‘_ choke alwsulil o bae jrers
fr'ﬂ.'tl} 4:l.l|_ilrh|:l.'-:!, bt liir twe e il
checking the result, take hobd of the ther-
meeesbind bever dowd -“ghl]:l. ranban i sl PEHG RG0S
o bring rofler in contact with the FIEST
rotel of the cam as shown.,  In this i-.g:.::.it:im:
you should be able to insert the (005 shim,
or thickness LT TLLR botween the edge of the
choke valve and the choke valve hody,  If
found to be covreet replace choke unit cover

andl alr cleaner.

Adjustment of Stromberg Model EE-23
Carburetor Choke

Fig. ia

Choke DPEH—S.i'nw ldle—Engine Hot
(Or Cold)

With the motor cold. the normul operating
jrimsidionn of Loe cladke b= o losil, I"iF[. | sliomwe= this
choke valve in wide open position. which will be
the case when a hot motor i stopped, the
throttle valve elosed and the motor allowed to
coal.  Movement of the throttle will relesse
serew TET amd the choke valve will spap shut

when the motor is colid, Fig, Za. In the Figs.

L —3
1
|'"r l:Jr oy -'*"nl
il - b ™
:I r"' "'\11
N \
18, i
gl I
24 ;-
N K
o r.;-"""
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af

I and Ta the levers and adjusiment serew pao-
<itions are shown af slew (warm) or cocle idle.
which should be set at 7 miles pee hour with the
enmine warm,  As the encine becomes cold, the
thermiostat also cools and gradually gains ten-
SO, 11-r||!ir:|'_' t close the choke wvalve, [t is
prevented from doing so by the fast idle adjost-
ment serew TR being engaged with the notch

on the Tast idle eam 0" a5 shown, I'"I-"_;'. La.

Choke Closed—Fast Idle

Te make a cold start it is necessary to open

With this

the fand throttle about half way.

PACKARD SHOP MAMNUAL +

movement adjustment serew TR = Lifted away
from the fast idle cam "C" and allows the choke

valve to snap shut raising lever [0, With the

raising of this lever, ear "B, which is a part of

the lever, rotates the fast wlle cam “C" eo that

the adjusting screw “E" comes to rest on the
extreme fast idle position of cam "7 During
the eranking of the engine. the choke remains in

the clnsed position as shown in Figs. 2 and 2a.
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Choke Pnrﬁuﬂf ﬂpen—Engine Warm
—Intermediate ldle

A woom as the engine begins to lire ol 3
manifold vacwum s ereated, vacuwum piston 7 J"

b R r i i L with i[nwlli

i pulled down. Far

pin "&@.:1 IH.II];IIE divwn 1'|:|-r|r|1,.-|'l.l'n; raod T8 amd

forcine the chake valve to open @ predetormined
=

wrnaspmnlk .

l.'l'u:-l. 1adle eamn £

C™ s then rotated by spring
AT allowing adjustment serew TET to rsume
Alower ddle |'|r|'|-.-|i1.iu-|1. until 1t reaches the slow 1die

position, Fig, 1a. The choke valve in the car-

bovsretanr ih*iu,;: ofl eenter. is actuated by the in-

rushing air, which works sgainst the tonsion of
the thermostat until the thermostar absorbe
sufficient heat 1o offer no resistance and the
cholkae valve then D= widie. 1T For any reason
il it mecessary o replace piston sleeve or prin
"Y,” the pin showld be adjusted so that a %"
ilrill can be plul:'l'd hetween the choke valve and
hm!}' aa ahown at U wathi l:i:-.l.m ™1™ in the
down pasition,  After pin s adjusted, lead ball

"N shoudd be wsed to loek pin in position.

7]
JDl‘uv "
s T Q. "
| o |
2 |
:

e i )
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Engine Flooded—Throttle Open

Should for any reason. the emeine eecoae
Boaded.  the choke walve can e mannally
oppenied] by Tully  depressing the fosirt  Ahirvstthe
peddul, This aetion rotates theottle lever, bring-
g it in contict with car "N Fig, 4, of the
clagks livier, which j:urliu!]_\ opens the choke
valve,  The engine then may be eranked for o

few tirmes b elean ot Uhe manilold.

Adjusting Thermostat

Should the thermostat not operate properly

it is advizable to replace the unit.  Shoulid

Fig, 4a

View showing choke open, throttle closed and
warm Idle screw adjusiment

PACKARD SHOP MANUAL i

unit not e gvaillable § may b _'I-Iljllitll""lt T
follows=:  Wemowe the thermostat unit from the

(LU i rlllll AL I IIH [ L i I = fl"‘l LI L5

[ Allew dhe thwermnisial to el ar warm antil
it has reached 5 normal room Laspi e Eure af
W%, This precaution = necessary for a
thermostat ia !'l.r.14:-1'ir|,|tl:l. w  thermometer
amil travels approximately one radial de-

wres for cach temperature degree.
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Aier it lias reaclusd {his (ERTVTETR STy T PR TP
sk the thermostat from the proag 706
reviolye ipdicator Ill.hlll'l! "It the merrs
marking ol the thermostal plate. o this
[rasilinn thie sk of the thermasizat shoobl
cotte Mush with the promg "6 of the in-

aliator.

Thermostat pointer showld then be revolved
o the prick paach marking which is cleven
graduations rich. the original favtory sef-

ting.

iliwm=  rhwl

i the lrisesk

aainst prong "G when the pointer TR s

ilpermstal e
wl Ui mero murking, it will he e Ty L

recalibrate the thermostat us lollows:

With lever "I held wgamat serew "1
revolyve pointer so that the hook of the

thermostat comes Aush with prong 7627

Thi= will then place pointer L7 4L
different position and will be the new zero
location, Thix should be stumped on the
plote and the old marking obfiteraned.

17

Haook the spring onto prong 077 and from
this point revidve pointer "L winding up
the spring eleven notches rich and lock in

position.

Hemmestall the thermostat amil o s fobd
amid with choke valve elosed and lever "1

ugﬂ:'mtl st serew ™ miegel eodd TR

Should the Mator Lack Speed

and Power
I, Cheek ilirottle R KEar o lewer
shomhil Wit against bawly ol carlirenor

when the accelerator pedal s prushed o

the floor bowrd, Mg 1.

2, Choke valve shoplil be in wide apen position
when engine has reaclud its normal operat-

ing tesnpueriLinge,

3. Make sure main ||'|+"l|rr'ill'?' anil by <prass thS

are free from water ad dire.

. Make sure (here oo water or dict i Boat

|'l 14 Illl"f.

Accelerating Pump—
14th Series Carburetors

For smooth. suappy aceeleration, an extrs
discharge of gas s necessary.  During  the
Sumaier momiths, less pump discharge is required
and the pump rod should he placed in the
"Summer”  setting,  During  the Winter i
shoulil be placed in the "Winter™ setting Lo give

Tl

s Mor the

a greater discharge. hole  nearest the

thraitle shaft  center Teinmmer

setting.

Carburetor Overflow Valve

Al Packard down

erquippiad with an over-flow pipe containing o

idrafi  earburetors are

hall check valve,
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This [|j|||' |n—-l'|!tll|::i PRITPES g’amrli:m' L lwe lis-
charged wnderneath the cary and prevents air
from entering the carboretor becanse of the

pressence of u hall check valve in the pipe.

There 15 a possibility of air k'ill'uug_t' il e
valve does not seat properly. and this in tum

will interfere with the idling of the motor.

The condition can easily be checked by
stopping  the emil of the pipe with the motor
running. I the idling result is changeld, o leak

in the valve s indieted,

WATER PUMP:

1y respective views wre aof the e Twent s
super Eight and Twelve,  Renewal of the jack-
inz s different,

U the Une T'wenty remove waler pump

PACKARD SHOP MANUAL =«

packing nut and snap new packing over the

shalt as shown, 1o not remoye old packing,

§ and 5-8

O the Eight, Super Eight and Twelve, the
bl packing must be removed before the new
packing is installed,

Pull the packing nut up just cnough Lo
prevent leaking.

The above view shows the water pump used
on the Eight and Super Fight and the packing

uaed] therewith,
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This wview shows the waten [ETLTT TR RTE TRy g TR
linn [e]d] ﬂ]:!j: twelve r:}'iin:iarr' ;\-||:|.i Hhe Fl;ll:i{iﬂ,‘;

u-a;-e]. I.hl::r:willl.

FAN BELT ADJUSTMENT:
One Twenty and Twelve

1. Loosen all fone generator bolte, as indicated

h}' lllf" BErTOWER.

2. Hoak a BPCLINE geale 1o lock bolt om Een-

r
¥ LG SN TN
H}iﬂ.nr POl S

f M - AS
i Larags
._.- ‘ b 4

AR S

erator lug and pull in line with the adjost-

ing link. as indicated by the long arrow.

NOFF

on scale is equivalent to “4" thumb deflection on

Ui the 1200:ingle helt, a 25 [h. tension

the biele.

1. Tighten all four bolts and then remove the

acale,

Nore—On the 12 cyl. double belt. 180 Ib.
tension on weale is eguivalent to T5° thomb
deflection on each belt seperately,

Fan belts wear [ast when slipping - and

it too tight wear the bushings. New belts

FLANGE

NUTS

.
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elen miel steedel o sleoslid Dy ailpu=tenl wlter
U aniles o vompensate for ecating i

le”‘I'_‘. -

Eight and Super Eight:

Phe water punspe beady on the izl and
Soper Fight s mownted on an oosecentdric,  To
wljust the fan belt, loosen the five Qange nots
il rotate the Jrump |:|milv.- MNuvre A lure tnsl
b doscerensedd i making thia ||r|j|J-IH||-1'|I- or e
wasket will b dam.u_gr'll amd e jlriﬂl will leak.
B sure and tighten the live nnts alter making
Hlaee wad justment, Tl leielt alocsnalil boe !1';:'|H-rn!'||

ter give nioel imere Lhan J5th 2lack as imdicated.
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GENERATOR AND THIRD BRUSH
AD JUSTMENT:

One Twenty, Eight, Super Eight and

Twelve.

|1 i 1|.-i:1i:|!|_l. TR Lis  bovierestses Do
;-h;-.r:i"q_r Fate duriigg e winter g e pe s

it ||'ur'||'|__y, this surmmier.

When the generator outpuat s insollicient
Inlurrll e Bra i ey I'ulllvq eharzed amil also '\llFbll‘I:I.
curren] necessary loe Emition il aeesssories,
the eharsing rute muy be ineressed by moyving
W plimld Dol dee thee alieeetion ol aromiare

rotatimi,

One Twenty Generator.

b Memove the hand hobe cover Band,

2. The generator third brasie i held on oo

e ]:|;-1:r' v o Frietiom Al wmil ¢an
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he pushed with the toemb o fiiger Lo
wnny desired position. € the One Twenty,
the thind brush has no stap and may be

—_— ——

]== S—

pushed againet either brush,  Cavnon—
The third brosh must pever towch it
ment nearest beoeh but shoeld e backed

e Bermmenil awiy .,

Eight, Super Eight and Twelve.

The third brush 1a regolated by serew “A
Ita full rotution i= one-quarter of o tarn,  Moving
the brush in the direction of armatore rotation
inereases the charging rate. Do nod file or move

the brush stop.

-

All gencrator commutators shoulid be Kept
clean and free from oil and grease. 1they appear
dirty or rough they should be cloaned with 00

sl paper.  Emery cloth shoold never be nsed.

All brushes should move [reely in the bruzh
holders and the Tull comtact area shoalid bear on

the commmuatator.

The circuit breaker is an antomatic switch
which opens aml closes the circuit between the
generator and battery., On the One Twenty,
Eight, Super Eight sod Twelve, the points
should close when the generator builds up a
voltage of 6% to 715 wolts, and should open

with a discharze not to exceed one ampere,

CEICUT BREARTR S CHADGE REGLILATOR

_..._'l_-i- | R — ‘.... R
| ~=2H T _JI___,.-' [ F

: |

o,

T —

WD EELINTARGE

BORUATIHE ik By
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The preceding diagram shows the entire gen- T RRRA D B BAE

Pk

erator charging circait.  The voltage regulator
used on the One Twenty operates as follows:

Nocmully the control pointe are closed and
remain =0 while the generator is on high charging

rate.. When the battery i fully charged, or the

current demands lessen, the I:'H'pi.“hq T, thirow =

ing resstance in the generator field ciecair,

eutting down the Ellurg'mg rate. This w called

arpetic type of voltare rogulatos. O ¥ .
the mag ype of ge regulator " Never run the generator with the baitery

sight, 5 <1 Ive, the g _ ol
b Eighty Sapes Eigh and Tralvo, the vilapt disconnected, or short cirenited.

repulator is of the thermostatic type,

MNeither the circuit breaker nor the voltage

Az seen in diagram, there is a fose in the \ ,
o ) resulator should be adjusted. 11 either should

renerator Geld cirewit, Tt is on the back side of

[wil to work properly, replace the wnit.
the box. I the generator fails to churge, first @
lpok at the fuse, Note that the fuse is protected The chart below shows the generator voltage
by a fiber insulator. Shouhl the insulator be anid charging rate of the One Twenty under
omitted, the fuse would be “cut out™ and pro-  variows generator speed and load eonditions.
ville no protection, The eurve to the left shows how the voltage
g Fﬂ;?'-ﬁd Generator output curve LM engine
| || |c-voLrs coLo I
o8 | ~VOLTS HOT
' rAMPS COLD
AMPI. HOT !
oy L ] - !
W ] .

h. IF I j -t i L ] ‘h_-‘
6 Jarn ' i : =
- — e ol S — e

2 - =

F. = '-. B>
e TAMPS COLD H ITH A ONAM
' Tlames sor 515 FANEE N E7EL D
L)
8 ) £ 3z H 8 56 G 72 80

GENERATOES 252 M IN HNENOREDS
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inereases with generator current output.  The
hesvy lines represent the generator charging
rate when cold.  (Points closed.) The dotted
line represenis the generator charmng rate after
the generator has been run and is hot, The
lawer lweavy curve represents the generator
charging rate with the voltage regulator points
G el grd 1.1 ohims pesistance ineperted o the

field rircait.

TO REMOVE DAMPER OR
TIMING CHAIN AND REPLACE:
One Twanf}'.

Hemiove ilue cadiator amd Tesuder pazeinbly in

o il

B oelips from ruoming board molding —1

vach side.
Lift off agsermbly.

2. Remove fan belt.

3- I""II'|'-'|Z:"EII'1! the l:'rl!f-l-'l" and remove thi' EI‘"I':I-I'H

1. Temove 17 bolis and § 1"|i1h—' s Fol Loy Wi OF AP member.

0 bolts to bodv—3 each <ide. L Hemove the vibration damper azsembly.

6 haolts to runming board— 3 cach side. 5. Hemove twelve serews and the chain hous-
2 muts—radiator to e rod, L GOV,

2 bolts- - fender to brace—one each side. . Hemove the crank shalt odl seal.

I bolt center of rodiator core 1o front 7. Remove cam shaft sprocket locking nut

croas member, and amd lock.
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REMOVE SCREW AND
USE PULLER ST 5002 I

DAMPER
CHAIN HOUSING COVER
COVER SCREW

tha- timing marks are nearest each other

and on the center line of the sprockets,

" —‘_H [[EC LS
"-'J sm-—.-—-:]'.-.ﬁ

A o L G
e f‘f;i‘

I-.- ﬁ\%—i - RREHT- :-:'_ -
- xi_-"-:

- --. 4 " "
e \ k\,;-;f{

~ IR e 06 ALY
i T H
[ de SCRTEA

- mr FRUALT 4L TEETH
ONELE AT WL HET f TEETS

CAMIHAFT SPROCKET

LOCK

hE
i' @-;ﬂcu NUT

ik

q=da

The chuin and sprockets may now be pulled
off an an assembly.  The reverse provedurs
is wed in assembling, but it is neeessary

to time the drive as Follows:

Put Moo | piston on top dead center.

Put No. 1 exhavst cam at the fnish of
chosing.
Line up the sprockets in the chain so that

1. Shde the chain and sprocket assembly on
the shalte,

After assembling and before replacing
the chain cover, check the timing marks
according to the diagram.  Tf service tool
ST-5025 is available,
positive check. Always make cortain that
the lock has been replaced and locked on

the camshaft nut before finishing the job.

use it to make a

TIMING IGNITION.

One Twenty, Eight, Super Eight and
Twelve.

. Muke breaker points clean and square.
gap 0187 1o 0227,

Set

2. 5t fuel compensator at gero and tighten
thumb nut "A"
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.0I8 70.022 A

on the & Super § and 12 every Gime carrent

g delivered to that b=|:'|.'n'k i!ing_: WFe,

1. With the motor idling, cheek the timing
g, The best way to time an ongine 3= while the of the fixed set of breaker points to the
white mark on the fiywheel. This mark

engine is running.  Attach a spark wire, or _
oceurs at T B.T.D.C, 120: 6° on 8 and

Neon timing light, to No. 1 spark plog

wire. I greater intensity aml brightness
15 ilesired, remove the spark plug wire from
the spark plug. A spark will jump, or the
light will flash, and illuminate the Aywheel

of the 120 or vibration damper marking

Super 8 8° on 12. Nove—If the timing
is correct, the white mark on the fvwheel
will appear to stand still in bne with the
pointer attached to the flywheel housing,

If it shows at either side of the pointer,
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rotate the distributor housing wntil the
white mark lines up with the pointer.
Lock the housing in place. (Do not move

the fuel compensator leave that at zero.)

Om the 120, 8 and Super 8 this checks the

firing of eylinders 1, 2, B and 7.

To check the movable set of breaker points
firing eylinders 6, 5, 3 and 4, attach the
timing light to No. 6 spark plog wire, M
the breaker points are synchronized, the
other white mark on the Bywheel will appear

to stamd still in line with the pointer, 1f

.

it doesn't, then use synchronoscope ST-913

and synchronize the movable points,

Nore—In an eight evlinder, four-cyele
motor, a spark ovcors every 9 crankshafi
degrees.  Perfect synchronization is es-

sential for 4 smooth running motor and can
only be had by checking all cam lobes for

WCAr,

Cheek condenser.

always be tested when work is done on the

The condenser should

ignition aystem, of on motor tunc-up jobs.
We recommend the use of the Neon tube
vondenser teater, ST045,




- PACKARD SHOP MANUAL = L

BRAKE ADJUSTMENT, 120:

~ FRIART BT
o wETTE A
;-'f-'"' A WL VLIS TRCHT

A | (RkREE SROE moLa
I,.-‘:"f .-::_.-"_"’:l_lmp CUF AN AR
.-.::::_.' . ..l
e _,-"'. [ MABTTE CYLINEER REREREHN —;
. ') FISSTER OLFBOTA -, |

P&l FCLAT DEVEK B0
'tm:m—m = riafi S ITLAL LOILEFTiMS

ESSENTIAL TOOLS FOR THESE OPERATIONS

T84T Anchor Bolt Wrencl STS010  Fluid Filler,
ST-845  Eecentrie and Star Wheel Adjosting ST-84 010 Feeler Gauge.
Serew Wrench. Clean lass Jar.

ST-5006  Blecder Kit.
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Wear Adjustment for Foot or
Service Brake 120

Jack wp all four wheels snd Oilly relesse
lugmd hrake., Hewmove inr-:pm:lmn hole eirvars
from the brake droms and backing plates

amndl see that the wheels turn {reely.

ib} Check fluid level in master svlinder, fill only

with Packard approved fluid. Adjust the
brake pedal rod to allow 147 to 247 fres
movement at brake pedal pad before the

piztons i the wheel eylinders start to

l'.ll'.r-l"':l"H.‘l i,

If pedal i= spongy™ there probably is air

i the line which should be bled aa follows:

{d}

Remove serew [rom the end of blecder eon-
paiction &t cach wheel and attach bleeder
tubie.  Dip end of tube in flmd in a2 elean
slass jar. Uneerew bleeder connection
of o tum, depress (oot pedal forcing fluid
out at the wheel evlinder, careving with i
any air present.  Allow the pedal to return
to ite released position slowlv. otherwise

air may he drawn back into the system.

Make the following adjustments at cach
wheel: Tuen eccentrie in direction of wheel
rotation until a 010" fecler zange inserted
between the lining of the secondary (rear)
shoe and brake drom is a snug fit at both
enile of the shoe.

ends of chos varies more than 3%, adjust

If the clearance at the

the anchor.

L]

(F)

fa)

i1l

L)

A
{d)

(n

Lowosieny the leek nut on anchor pin one tuem.
Tap the anchor pin slightly with & soft
hammer up or down. to get proper shoe
clearance, and torn the eecentric in the
direction of forward wheel rotation to give
clearance of 010" at bath ends of the choe.

Adjust primary shoe by turning star wheel
adjusting screw mntil a light drag is felt on
the brake drom, then wwen the acrew in
opposite direction until the drum is free
from drag. Replace inspection covers.

Adjustment for Hand Brake:

Release oot hrake fully.

Expanid rear wheel brake shoes by turning
star wheel adjusting serew until hrike droms

can just be tarned by hand.

With hand brake lever fully released and
equalizer lever against stop, remove all
glack from hand hrake lever o wqualizer

ca bl

Set hund brake lever in first noteh. Arrange
the equalizer so that itz edge is lined across
the car and clamp in position. Pull rear
wheel cables toward the equalizer. Remove
slack so that the clevis pins will just enter
freely. Lock clevis voke jam nuts and

insert cotter keva,

} Relesse hand brake lever.

Release star adjusting screws until rear
brake drums are free from drag.
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(1 Pull the hand brake lever on one or two
notehes, amd bhalance the brake draz hy
s 0f the star whesl adjusting sceew, hack-
ing off the tight wheel, Replace inspection

LY EFE,

Brake Maintenance Hints
One TwEn#r

o Medal goes to foor board or las Papongy™
act o,
(o) Normal wear of lining. (Minor ad-
justments).
(b Leak in evstem. (Tighten econnect-
ion, )
{ Bleed brakes, )
(! Mo fluid in supply tank.  (Rehll and

bleed hrake -'-..:l

i) Air in system.

)

All brakes drag,

(a] Hv-Pags port hole closed.  (Adjust

pedal clearsnce. )
(h) Mineral oil in system. (Flush hine
with aleohol, )

Do not clean with anything but elean
alehohol.
Do not allow the Quid in the supply tank
to begome Low.

[lo not attempt to salvage used brake Quid,

[} mot use a rubstitute for Packard ap-
proved brake fluid.

Do not allow grease, paint. oil or brake fluid

o comne in contact with brake lining,

Be careiunl in r-nm-n'ing sl 1'l'i'I'EIII'iIIﬂ AL

cups to see that they are assembled cor-
rectly, mot crompled. and are Tunctioning

properly.

General Brake Information Pertaining
to the ﬂne-Twenfy

The bore of the brake cvlinders on the two
front wheols 1a 11!,‘- * arvd For icden tifica i fon 3mir|l_:1,l
white—on the two rear wheels it = 1" and
painted  brown.  Interchanging  these brake
wheel cylinders will throw the brake system
extremely out of balance. In replacing any of
the internal wheel evlinder parts, such as the
pittons and piston eups, care must be exercised
never o place @ srall piston in a large eylinder.
Both pistons and piston cups fit the cxlinders

enughy.

Use the brake exlinder clamp shown above

whenever it is necessary to disconnect the shoe




retracting spring, otherwise the pistons and eupe
will creep out of the cylinder, The Cups e
made of fairly soft rubber and are difficult 1o
IFE]!.‘]W' unless the bleeder valve is opened.  Wihen
the rubber cups are replaced,; he positive that
the skirts are placed toward the center as shown.,
and (hat their edges are not turned over or

wrinkled, otherwise Ausd will leak il:l-' the CLEEE.

When adding hrake Huid 1o the master
cylinder, check the vent holes in the filler cap.
if they become plugged, heat may cause a slighe

expansion and brake drag.

The primary brake shoe return spring, No.
WNARIT, has a pull of 63 pounds and is painted
red. The secondary shoe spring, No. 303836,

haz a pull of T0 pounds and is painted yellow, In
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riassembling, be careful not e misplace these

AR,

- --'ﬂ--
-. -

me’nm‘ cup
PISTON

RETURH SPRING
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BRAKE ADJUSTMENTS:
EﬁEFEJJfﬁ, Twefff.l‘l, and

Fourteenth Series

TOOLS

The same tools, except for the hleeder kit
amd fuid filler a5 vsed on the One Twenty, are

used on the senior Packard wheel mechanizsm.

Wear Adjustments for Foot or
Service Brakes:

(a) Proceed as in paragraph "A™ under One
T'wenty.

(b} Make sure the brake pedal, eross shaft and
cables are well lubricated and operate freely
and that the brake pedal and cross shaflt are

Pedal to

toe board clearance should be 5%, This

in their fully released position.

adjustment is made at the clevis on the

lower side of the booster valve,

(¢) Dhsconnect all four cables at eross shaft

lever.

The whee! adjustments on the Eight, Super
Fight and Twelve are the same as those on the
One Twenty.  All senior Packard cara have
power operated brakes.  The hrake pedal is
connected to the wheel mechanisms by eable,
commonly referred 1o a8 "mechanical brakes,”
whereas on the One Twenty. the hrake pedal i
connected to the wheel mechanisms by hy-

dranlics.

The linkage, or cables, should require ad-
justment enly when the shoes are changed or

replaced.  The adjustments are as follows:

id] |

il |!Th|: wheel adjustments are made as on the
{;f ) One Twenty under paragraphs I, E and F.

{g) By use of notched star adjusting wheel,
expand the brake shoes in all four drums.
With the cross shaft against its stop, pull
both front and rear cables tightly toward
the crose shaft levers 1o remove all eable
slack, udjunr_iug the clevises aso that the
eleviz pin will just enter with no slack in the
cable. (ANl four cables alike.) Lock the

clevis jam nuts and insert the elevis pin
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Fig. L. FROMNT
AXLE

By Bocpnrric Ad)wmss-
nAnit

T Al pue gl Screw

. Anchor Fin Nai

e ——

cotters,  Release the shoes by backing off
the star adjusting screws until brakes are
just  free of drag.  Replace imspection
covers.  Balanee Jrzu: ikl LeRler, road

test, backing off the tight wheel.

The right front wheel should pall 650 10 675
poviennil s, while the other three wheels pull
M) poumils on a brake tester. The actual
:||=|p“ mMEY vary with different hrake testimg
equipment, but the ratio should remain the

St [ TEN

Adjustment for Hand Brake:

The hand brake on the Senwr Packards
aperates on #ll foor wheels.  Adjostment s
sl at oross shaft eable end with hand brake
bever i fully  redeassed !u:w:hllm wini] eross sl

against stop,  All slack in cable should be re-

||iﬂn=-|i imt {:.uhir' TR T b 1ig||l i'nﬂllgh Lis

J'Iuh! I.l]'.r.l.k!" L.

Adjustments to compersale for sensitivencss,
nr :-_:i'ighl_ ruﬂl fo e wide or the other, shiould not
bue made until aflter the deam lining has become

burniched and smooth.

Brake Lubrication:

To hasten the release action of the brake
eontrol system, the uninformed mechanic may
install retwrn springs at various points in the
ayatem. This is detrimental to satisfactory
lwake performance. It will vsually be foand
that correct lubrication and proper adjustment
is the remedy, HReplace only a weak or hroken

return spring.

If a click is heard in the rear brakes, uwanally
alter backing up, it i3 becanse the shoes are re-
turning to their forward braking position against
the anchor pin. Too great a shoe clearance is
the probable cause and adjustment for choe
wear should be made,  TF this does not remedy
the click a thin coat of Labriplite applied in the
wheel mechanism to the brake cam, anchor pin,
backing plate shoe edges and any other points
where there iz metal o metal friction, will
reduce or entirely eliminate this. Yoo will
final that Lubriplate deposits on each of the
Laskri-

plate meed not be applied o the cables and

wearing surfaces o hard. smooth film.

eoridinits,
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The brake cables and condurts should be
lubricated with No, :'E.ﬂ-:!.ﬁé Gnn!n'; i:'_rlli'll'u'.if-
erease.  The conduits may be greased by un.
i'alnh'm'r'lr_-' both ends of each cable. Lhr-ruugi:h’
cleaning the cable, applying grease anid dowly
pitlling the cable back and forth through the
comduit,  This 45 a simple method and will
liberally coat the inside of the conduit. A zreat
deal of friction may be built up if these cables
are allowed to become dry and very anoven

hrake aeiton can result,

Yvold over-lubrication of the rear axle anid
the front wheel bearings. Ol or grease on brake
lining= ruins their effectiveness. A little oil or
grease wsually makes the lining very sensitive

and grabby, Much gresse eauses a hard pedal,

Hand Brake Lever—Position Changes:
14th Series

The nl:lrra!llug |:|L|.r|i!'l|:4!| of the hamd brake
lever may be moved two inches 1o the rear by
changing the pawl, or hand brake lateh, piece

228705,

To do this it will be necessary to remove the
glove compartment in order to remove the hand
brake lever assembly.  After making the change,
the linkage of the hand brake cable will need to
be adjusted at the clevis on the lower end of the
cable,

GENERAL BRAKE INFORMATION
—ALL MODELS:

Assembling Brake Shoes:

Where two different types of brake lining are
used in the same brakes, it is necessary that the
liningz and their respective shoes be assembled
in a definite relation. The shoes are marked
8" amd P, abbreviating the words secondary
and primary. Irrespective of the position in
which the brake assembly is mounted on the
axle, the primary brake shoe is always the one
that comes in contact with the brake deum first
during a forward brake application and transfers
Servo action to the secondary shoo. The heavy
return spring should always be connected with

the secondary shoe.
Relining:

When lining renewal is necessary, it will be
found much more satisfactory if genuine Bendix
replacement brake shocs, fitted with factory

specification linings, are used. These replace-
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ment bruke shoes have been litted with the
correct lining, ground to proper radius. A
special  filler compound  cemwents the hrake
linings to the shoes and forme a solid foundation
for the lining, lengthening ihe intervals hetween
adjustments and eliminating brake squeal. Tt

eosts no more than for the lining alone.

Always reline the brake in two wheels, either
both fromt wheels, or hoth rear wheels, at the
aamie time, MNever reline the brake on one wheel

or those on one side of the car at one time.

Hrake linings on all new cars are rather
sensitive and should not be abused.  The high
sparts on brake linings have to be worn down just

as metors have to be “hroken in.™

Where a shoe adjustment docs not give per-
liect brakes, all brake shoes should be removed.
mspected s to lining condition and the entire
wheel mechanisms thoroughly cleaned end hlown
ok, '”m “u:i.ltgrl ahould be eleared with a sull
wire brush. Labriplate grease shonkl be lightly
applied to the cable ramps, shoe support ledges
on backing plates, eccentries, shoe ends and all
MV InE parts at frictional contact |'|-nir'l1.-, CAFE
being exercised to get no grease on the limngs.

o not use Lubriplate on the cable and conduit.

YACUUM BOOSTER ON EIGHTS
AND TWELVES:

Booster Part Names:
{a] Piston chamber front.

(b} Piston operating chamber rear.

e} f_:}'lindﬂr |'||1'.|:|PE-E.
(H} J'
(H-1)
(H-2) )
ij) Fiston rod guide.
kY Piston rod end.

(1" Piston rod end seal.

{m} Pressure adjustment clevis pin.

Front hracket SUpports.

{p} Piston.

{¥) Valve diaphragm.
{w) Yalve.

ix) Valve nipple intake.
(v) Valve nipple outlet.

=) Stop.

Brake Vacuum Booster Adjustment:
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Packard brake boosters aid the application
of the brakes in direct proportion (o the pedal
pressure, 80 that the action of the brake is

proportional to the pressure everted on the

brake pedal.

Note from the illustration that the vertical
arm of the brake pedal is connected to a lever
which operates by an adjustable link that may
be connected to any one of three holes in the
lever. Cars shipped from the factory have the

links in the lower hole as ehown.

When the brake lining ie new and com-
paratively soft, very little pedal pressure is
necessary and the mitial aetting is the one which
develops the least automatic assistance.

As the brake lining becomes smooth, the
pedal pressure will increase, so if a softer pedal
it desired the result may be accomplished by the
adjustment referred to. 1t will probably be
sufficient te move the link up one hole to the
center, although the upper hole may be used if
an extremely soft pedal s desired.

Uparuﬂnn:

The booster system consisis of 1wo main

e A P B

s e

units—a vacuum control valve and a brake
e¥linder. The control valve on the Twelve is
interposed between the brake pedal and the
linkage,

the brake lever by a steel cable.

The brake cylinder is connected to

The eylinder on the Twelve is 6% in diameter
and the piston has a surface of 284 sq. in,
With 20" or 10 lba. of vacuum the puall produced
on the cable is 284 Ibs.

The Eight and Super Eight eylinders are
5147 in dimmeter with surfaces of 216 aq. in.
and with 10 Ibs. of vacuum produces a pall of
216 lhs.

When the brake is in the "off” position there

is atmospheric pressure on both sides of the
piston, When the pedal is pressed, air is drawn
from chamber "B, tending to ereate a vacuum
so that the atmospheric pressure in chamber

A" causes the piston to move,

Of course, 8 perfect vacuum is never reached,

but at sea level the difference in pressure on the




59 ‘

eylinder chambers may reach eight 1o ea pouds

per square inch,

Connec tion from chamber B 1o the boaster
valve i effoctnd by copper tabing and o spreial
wrade of rubber hose sonnectimg nipple "7
Nipple Y™

conaecied o the manifold oo wlhich e

with Iliflfil-- T oy e valve s

sVELErn frols ilE W A,

Phe three disgram views show (e opeeration

of the valve. Note the holes I||r'1|l||:|:I| e valve
diaphragm and the sie cleaners on bath the valve
andl eylinder,  The left hand view sbawes the
“oft™" or “released” |||lr-il.l'm| of the valve mechans
jwrn and  brakes,  The diaphragm i seated,
elosing  commumication  between  the cylinder
and the manifold. The Hli'llﬂ:ii'd]i'r'il' valve WY
% unseated, and open, establishing communica.
iion hetween the interser of the {':,']imiq-r dil Lhe
atmosphere, which equalizes the pressure on

haoth sides of ||J'.|d1.lll.

When the brake pedal s depressed, the at-
mospheric valve will be seated upon the dia-
phragm, as shown in the center diagram. closing
communication between the operating chamber
lIIIrI ti!l' Il'llhhl]l'""]’f"- Illllrl |'|Er P[’r.ﬁhll'll i 1hr
foot pedal will move the valve disphragm away
from its seat, as shown in the disgram at the

cight, thus commecting one end of the oyl
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iniler with the vacuum, causing the air 1o be
withdrawn from that end of the eylinder,

If the operator stops the forward movement
of the brake pedal before sl of the air is with-
drawn from the eylinder, the valve casing, which
i= connectid 10 the brake mechanism, will con-
tinue to be moved by the power of the cylinder
until the valve casing has receded the diaphragm,
as shown in the center figure. This will shut off
the cylinder from the intake manifold and hold
the brakes as applied. The valve diaphragm
movement is 35" When the brakes are fully
applied, and the valve iz wide open, as shown in
the right hand figure, any further foree exerted
on the brake pedal will be transmitted theough
the stop "£" 10 the valve casing and brake
mechanism making a solid hook up from hrake
pedal to brake linkage.

When the operator refeases the brake pedal,
the atmospheric valve will open after the
diaphragm has been seated, as shown in the
diagram at the left. This opens the cylinder
chamber "B to atmospheric pressure balaneing
the pressure on both sides of piston and allowing
brakes to release.

The brakes when applied will remain as
applied provided the brake pedal is not moved to
alter the position of the valve mechanism, Any
leakage of air sufficient to cause the brakes to
release will move the valve casing and reapply
the brakes until the valve casing has been
moved back ta the nentral position, ax shown in
the center diagram.




Any leakage of air from the vocunm side of
the cslinder, sullicient to cause the brakes to
be Turther applied. will move the valve casing
inte the position shown in the diagram to the
lelt. 1T the motor on the Eight and Super Eight
stalls as the brakes are being applied, there will

be no vacuum and the pedal will he hard.

The twelve cylinder car is provided with a
cluteh and brake hooster vacuum tank capable
of several applications after the motor has
stalled.

The only adjustments on the bruke hooster
mechanism are in the linkage at the clevis pin
M. and at the clevis on the lower hall of the
valve casing. If the valve adjustment iz teo
tight, 1. e, serewed in too far putling a load on
the valve in its released position the brakes will
drag.

The clevis on the lower hall of the valve
casing should be so adjusted that there is no
load on the valve and that the brake pedal is
held against its stop by the brake retracting

Bpring.

To adjust piston cable: pull piston all the
way oot amd adjust cable so thut there is no

glack with cross shaflt against stop.

Brake Booster Troubles:

If an owner complaing that his motor flutters
and stalls when the brakes are applied, and that
hia brake power is poor, it is an indication that
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there iz an air leak in the booster system, causing
air to he admitted to the manifohl in the “brake
applied™ position.  This may be caused by a
loose hose comnection between the booster valve
anil booster evlinder—a dry piston seal m the
booster cylinder, o cracked disphragm in the
booster valve, or dirt between the valve and
diaphragm seat. A leak in the brake eylinder =

usually caused by a dry piston seal.
To check the eylinder for an air leak:

I. Diseannect cable from piston rod end.

| ]

Dheconnect hose from nipple 7C.

3. Push the piston all the way in and then
place a finger over nipple "7 plugging the
hole. Endeavor to pull the piston oar. If
it is possible to pull the piston out with the
finger over the hose connection, then the
piston scal i8 leaking and should be Jubri-
cated.

To lnbricate the seal, remove the evlinder
from the car, imject about two ounces of
Bendix Vaeuum oil at nipple "C.7 By
holding the eylinder in & vertical position
with the piston rod down, rotate the piston
in the eylinder, working it in and out, at
the same time, to distribute the oil around
the piston seal, occasionally trying the
piston by placing the finger over the nipple
and attempting to pull the piston out.

If this does not remedy the trouble, it is
ohvious thut the seal has lacked lubrication




for =0 long that it has become hard aml

must he replaced.

To check the valves for leaks, remove the
valve from the car; place the lips over the
nipple marked "To manilold,” and draw
on it. [fit is possible to draw air through
the valve, this indicates that the valve
diaphragm is not seating properly, or is
crached. It might also be due 1o the Tact
that the valve stem is rusted and sticking
i the guide. When the valve is seating
properly. it will not be possible to draw air

'I'-llhh::gh ithat connectiom.

Engine Continuvally Flutters and Stalls
on ldle

Thia indicates a leaky hose or loose hosc

coaneetion from the manifold to the booster

vilve. Tt should be checked anad tightened or

replaced il necessary.

STEERING GEAR ADJUSTMENTS:
One Twenty:

There are three steering gear mechanism
adjustments and they must be made in the

following sequence:
L. Adjust steering gear post for emd play.
2. Adjust gear lash.

3. Adjust lever shait end play.
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T EE—— L T e e

CROGE BAFT EDLLEE Ml

STEERIBG GEAT TLRE
ETHERMG GEAF SHAFT
STRERING Wi EERRMG
ST CHERT WOHE
CTERERC GELE CASE

CRCEE SHAFT
ROLVEE BISEMALY

CROES SHAT DOYVER

Fig. No. 1 Fig. No. 2

« Adjust steering gesr post to remove end

play or bind.

Mo, 2.

Use shim as shown in Fig.

Nore—These shims come in two thicknesses
—part 302239 is 005" thick—part 302238
in 10" thick.

The combined adjustments for gear lach

and lever shaft end play are as follows:
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For this

adjustment use shim as shown in Fig, No. 1.

2, Shim sdjustment for gear lash.

I:rii_'.l'ﬂ'! .'ﬂ.l-mll () .{H]E" thick,
Piere 302883 is 0107 thick.
Pieee 302882 ia 030" thiek.

3. End play adjustment for lever shaft. This
is made by ecross shalt adjusting serew.

Nore— That the worm roller iz off conter
14", and that the worm and roller are pra-
lnaded when the wheels are in their straight

- L PG

(OS5 FHAIT

A ST SRR CEr AT §OnR

RO AT
PELLER SEUinL Y

e
]

V=
Ll LU o T T ]
LTEERG CERd RS SHAF]
S SHET m—{’

LISy SHAT OF WAL I

e
.
o
_}IIF':.:-_'_"""' il L LHE ST PO adsEea
Ty AUALLIR AR THIEUGH

CRcHt Hlb‘:-wﬁq_

CRCTERE CHAET Y T -

CREASE A 1A R

ahead position.  Make sure the cross shalt
adjusting screw i= not binding and also that
there is no end play in the shaft when the
steering wheel is torned to extreme right
or left.

For further detail see One Twenty Tech-
nical Data Book.

To raise or lower the steering wheel, proceed

as follows:

1. Remove the sieering gear assembly from
the ear.

=]

. File o thres of the four holes in the frame
If this i8 not
done, the steering gear shaft may he sprung

to give sufficient movement.

and binding will eceur in the gear.
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1. Uzing the front lower hole as the pivaol
poind., I.'-I.'I.llﬂi'.t' ihie: Rleering wear asmenilely
in l.]u" CHr 'h-'tt.h tlm [rraper prALF el boanl
hraeket and tighten in place by Girt tighi-
eming the instrament board hracker.

4. Tighten all other bolts and connections
and make sure they are locked and cottered

an required.

Note—In radio equipped cars the stecring

gear cannot be rased.

STEERING GEAR AD JUSTMENTS—
GENERAL INSTRUCTIONS:

Ninth, Tenth, Eleventh, Twelfth and
Fourteenth Series Packard Twelves and
Eleventh, Twelfth and Fourteenth
Series Eights and Super Eights

Tools:
ST-135 Steering lover puller.
ST-653 Steering crosa tube ball joint puller.
ST-195 Steering knuckle plug wrenach
ST-704 Steering knuckle pin paller.
ST-938 Steering wheel puller,
ST-128 Wheel gauge.
Steering gear adjustments are wsually made

o eliminate excessive ler. ratiles, or stifl

wit L. TI:IE_".' shouald be made in the frﬁ“rh'wing

order:

2,
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Juck up front end of car,

Place wheels mn straight-ahead  position,
:||rl'i:|'|.g J'.m-'ii'iun il |;|r-.q=ri.|1;_r. wheel :-'-III'lI-Li‘:l-:
while driving so that true stroght-alead.
position 15 assurod doring adjustment pro-

eedure.,

isconneet drag link from steenng arm.

Adjust end play in column shalt,

P 7

The Ninth and Tenth Series Twelves and
Tenth Series Super Eights have a screw
adjustment for end play located in a boss
on the steering gear housing just above the
filler plug, as shown. Care must he ex-
ercised not to cock the cone in making this
adjustment in these series cars, On all
Eleventh, Twelfth and Fourteenth Series

Packarde this adjustment is made by a nut.

Turn wheel to full trovel in one direction
nmd then back ap M turn.  This leaves

column bearing free of side thrust.




FiG. 2

nm

Fig. 3 FiG.

6. Loosen the jum nut on adjusting serew and

back off the screw 14 turn,

I-'\-J

Loosen housing clamp bolt antil the lock
washer is partially elomped. Tizhien ad-
justing serew snogly with 6° wreneh and
then back off (i turn. Hald in this position
and lock jam nut. Tighten clamp bold
seeucely and turn steering wheel thronghou
full travel for test of stiffness.  The drag
on the O, 1 of steering wheel shoulid be
about 1 1o 144 pounds, O the Eights and
Super Eights the adjustment for columm
shaft end play i= made by tormng the
column nut after the clamp bolt has been
loosened, A slight drag should be felt when

turning the steering wheel.
$. Adjust end play in cross shafi.

The cross shafi in the Twelve, beginping
with Ninth Series and in 8 and Super 8
beginming with 11th Series i made by first
turning  the  sleering  wheel 10 either

extreme and then ' torn back and
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adjusting all play out by means
of adjusting sceew "G ot side of
housing next to the motor. Be
sure 1o lock sceurely with lock
oot 1 and reinspeet for free-
dom of rotation and end play.
Thi= adjustment should increase
the drag on the steering wheel O,
I to 285214 pounds,

9, Adjustment for back lash between

roller tooth and worm. This ad-
justment should be last anid never made
without hirst having cheeked the other two,
The zteering gear worm amd roller tooth
are generated to give a close mesh in center
position and a gradual release toward each
end.

Place the steering wheel in the straighi-
ahead position, as indicated by steenng
wheel spoke before drapg link was dis-
connacted,

The amount of back lash should be de-
termined by movement of the steering arm
fore and aft by hand. Loosen housing
cover nute AT one«quarter  tuoen and
eecentric jam nut "E7 one-half turn, Turn
the eccentric adjusting sleeve "F” clock-
wise very gradually, checking for back lash,
Adjust sufficiently tight to eliminate all
lash, being sure to fmish movement of
eocentric in a clockwise direction. With
drag link disconnested 1he maxiomum pull on
steering wheel O, 1), shoulil not exceed 3
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Ihs. With wheels connected bot raised off
the ground the maximum pull should not
exceed 100 Tha,
wheel 1o road wheels should not execed 1°

Back lash from aliering

at steering wheel €0, 1),

Tighten seeentric adjusting sleeve jam nut
TEY securely and  follow  lkewise  with
housing cover nut A" Turn steering
whesl throughout full travel to test free-
If too tight slack off

dom of operation,

and readjost.

Tight or Stiff Steering:

With the front wheels jacked up, the steering
miechanism should operate freely throughout the
entire turning radios, 10 does not, diseonnect
the drag link—check both steering gear and
wheel mechanizm for bind.  The front wheels
should swing through their tarning cadins freely

and withaat {ig'lll SpRLR.

Should there be a bind in the wheel uechan-
ism, it may be from lack of lubrication or dirt,
or some member may have been homped and

Sprung.

If the steering gear binds, it may be from
improper adjostment, or a misalignment in the
steering pear shali. T'o align the stecring gear
shaft, loosen the steering gear housing and the
column gt the dash bracket, allowing the steering

mear to adjust itsell to its natural position, and

retiphien.
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IT the gear still operates too stiffiy. the upper
steering gear bushing may be the source of
trouble and eshould be repluced. The steering
gear and steering mechanism should be well
lubricated with transmission lubricant, as speei-

fied on the lubrication rhart.

S:I‘EEring Knuckle:

The ball bearings on which the king pins are
mounted are packed with grease.  They are
carcfully sealed and will operate for a long
period withont further attention. No Alemite
connectors are provided at these points because
a pressure lubricator i likely o blow out the
oil seals.  The plugs may be removed and elbow
type Alemite fittings temporarily installed for
wsie with hand gun 10 inject o limited quantity
of heavy oil, or cup grease.  After this has been
done, the Alemite littings should be removed and
the plugs replaced so there will be no possibility

of damage through the use of high pressure guns.




We sugzeet that these be lnbricated anmmally or
about every 10D miles,

Looseness in Steering:

This may oecur anywhere in 1 stecring
mechanism  because of wear doe to lack of
lubeication. Wheel bearings, also, beeome loose
and give the same effect as loose steering. There
should be no excessive play in a steering mechans
ism and vet it should not be so tight as to cause

wander and require constant steering.

FRONT END TROUBLE
SHOOTING:

In General Any Type Car:

This is a diagnosis chart and sgince the
correction for the trouble is apparent from the
reason or canse of the tronble, the remedy is not
giw-n-

Hard Turning:

I. Too much caster.

2. Tight or bent spindle.

" EII.HE;IIE :[rtillgﬂ.

4. Low or unequal tire pressure.

3 Tight steering auatmhh'.
Leose Spmriﬂg:

. DLasonr wheels,

2. Wom king pina and bushings.
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3.

4.

— = = =

Loose or worn bearing:.

Play in steering assembly.

Wander or Weape:

1.
2
3.

=

=

10,
1.
12
13.
14.
15.
L.
17.
18.
19,

Tow little, reverse, or unequal caster,
Low or unequal tire pressure,
Looseness in ateering ascembly,
Front wheel bearing too tight,

Worn or loose bearings.

Wom king pins or bushings.

Bent spindle.

Tight steering assembly.

Wheel balance—drop center tire may  be

off-rim.

Load shift.

Tires of different tread and weight.

Weak rear spring or over-lubricated spring.
Sprung frame,

Ineorrect toe-in.

Loose spring shackles or U-heles.

Play in spring saddles,

Chne weak spring.

Loose front cross member.

Bent spindle or steering arm,

Sﬁiﬂmy

1.
2.

Too much or ton little caster,

Bent apindle.
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3. Bent or iwisted axle, or equivalent.

4. Low or unequal tire pressure.

3. Fecentric or unhalaneed wheel,  {Bowis in

lires. )

fi. Worn king pins or bushings.

et |
u

Worn or lose bearings.

#. Improper toe-in.

9, Unequal camber.
18, Loose U-bolte ar spring shackles
11. Uneven action of shoek abhsorhers,

12. Weak springs or too well oiled without suffi-
cient shoek absorher control,

13. Tire wohble (lateral).
14. Weak spring in tie rods.

Seuffed Tires
1. Wrong camber.

2. Wrong toe-dn.

<

Worn king pin, bushings or bearings.

4. Bent spindle, arms or frame.

=y |
b

Bent or twisted axles or equivalent.

Cupped Tires
1. Dragging brakes.
2. Eeeentric or unbalanced wheels.
3. Too muoch or too little caster,

4. Rent or twisted axles or equivalent.

2. Bent spindlé arms or frame.

6. Worn king pins, bushings or bearings.

7. Under inflation of tires,

It mray be found that many of these troubles
do not oceur on Packard cars of either conven.
tional or independent springing, but the chart
may be found useful in the reconditioning of
weed cars,

Regarding Tires

The selection of tires for each Packard
model is based opon extensive experimental in-
vestigation, and in most cases, changing the
standard equipment for tires of different size or
type will deteriorate rather than improve the
riding or handling characteristics—or both. In
the case of the Model 120, six-ply tires may be
substituted for the standard four-ply, but only
at the expense of ride harshness, Tt is not
feasible—or safe—to try to compensate for the
greater stiffness of the six-ply by using pressures
lower than those recommended for this type.
The vsual effects of underinflation are certain
sy (FCTHr,

ONE TWENTY
Rebushing King Pin:

When the king pin bushings have been worn
g0 that they need to be replaced, it i nsually
necessary to replace the king ping as well:




1. Jack upr feomt ol of car.

2. Hemove wheels, brake deoms and breake

hacking plate,

1. Bemowve rhlupi al the ends of the I'H'.'H'il'l[!
harses in the steering knuckle, [(Take care

mot to damage the plug seat. )
L Withdraw the locking bolis.
v Drive the king pin out.
6. Press the old bushings oul.

7. Push in new Ehtlhll.ill"-_',.‘- w that the LR
the inside will be cither 1o the front or the
rear when the knuckle & in place on the car.
Thiz position brings one of the four holes
i 1lee huHhiu’_r wall i hoe with the liole

froam the Frease ﬁll!llljr':'.

A, Broach the hashings with a speeial hroach,
ST-3Mb after inserting. | Never ream these

boushings. )

0, Beforo .|L-|--:'II:|]||E|||J:, clean everyihimg with

sgsoline and reoil properly.

Wheel Alignment:

The factors of steering are so interdependent
upaan cach other that any specifie trouble may
arise from a nuwmber of different causes. T
will usnally be found that not one but several
factiors are ol of ine and, of comr=e, all must be
encrecled before the car can e cxpectidd 1o

aperale properly,
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Hefiore 11I4-|;|!1Iir|l-':__ tiv cluck @ ear for caster,

1:\¢;r:||'|1-|".| Lime=iin Or Dowe=isl
I L'u'l‘n'rtl_!- infate all gires.
2 Maee the car onoa smioslh level Rosr,

1. laoad the car o l:rilt-,; Ll Lo of the frame
side rails 187 above the Roor and parallel

with id.

b Turn the wheels =0 they paint straight

shemd.

This

should be done by tightening the nut then

v Adjust the front wheel hearings.

hﬂi'lti.l:g it aff 2 ar 3 notehes as meazured I"‘."'

the locking washer.

. Check shock alsorber fhid level. refilling

il necessary.
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(. Uk for damage o any fromt end or steer.
g part.

B Make core thai all eosnections are el
bt ot do tight, and properly locked or

eattered hefore h;l\-iug_ AT j||-|!|

Caster:

T'lee desived caster angll- 18 2'-". 1[ Ly T
plus or wimus 1%, that i, 1145° minimum and
214" maximum, but the variation in caster angle
etween the right and left knockles should aol

L=
exceed L.

Machined reference points are provided on

ther vertical support arm for checking caster.

~ (]
| u — |
TO DECREASE TV MEFEASE
CASTER CASTERE

The abhove i3 a caster correction shim. [t s
wedge shaped.  Two are provided for servier,

(304699 tapers 14°
O304 tapers 1°
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Ster the front end bas been eliecked anid
levmmal tow n*qui:ﬁ- A radbEber corree ., |h‘-|'|1‘.l!l|"1[ A4

Fislboniw e

[, Jack up front end.

2. Hemove 3 serews [rome ol BOSraqibe  arn
wA'H'L,l-T redilF,

3. Remowe 2 ouwits feom front end of Largue
arm, disconnecting feom the lowd carrving

AT,
+. Remove the torgue arm.

G, lTosert a shin of the correct taper on the

toripue arm studs and reassemble,

Caster may be incroased or decreased accord.-

ing 1o the way the shims are wsed.

There are 3 points where cach wheel aupport
assembly iz attached to the chassis,  All points
oG -'.LtE!l!ml“r"i.l m live rubber |!u|.-=|:u'r'|.gn- The

front end should move frecly.

Cavmos—Aler making o caster rorrection,

muake certain that theee is no linding or strain




on the shock abreorber link shing, the wheel
aupport arm bshing at the eenter, or the torgue

arin bushing at the rear, Soe arrows,

Camber:

There are 4 offset |}ilnr=; s for changing
wheesl camber.  All but ope hag the hoele oflsct

fromm \he center.  (See inseri above.]  Anvone
may be used 10 increase or decresse camber,

depending on the way it s usad.

3030750 ofleet
JOIOTO— 'y offser
I0A0TT—LL offeet
SO30TE—% offket

To change the camber 0 a Une Twenty

'Iu'i'III"I"I I

L. Remove the shock absorber link Dushing
balt and pilot.

1, Keplace the pilot with ope of the ahove
BErvies l:litl'.rl:- llLﬁnigrlﬁrI i imeresse or e

prease the camber gz desired.

To increase camber, use pilots that will tip
the wheel farther aut st the tog anid leck n
place. Camher may be redoced in a like manner
by weing pilots that will tip the top of the whoeel

in closer 1o the frame.

Tﬂﬂ-,ﬂ;

Spin the wheels, Chalk mark a line on the
outside center of each wheel, Correctly aligned

wheels show hotween g and L inch toe-in, I
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I— . EAALY LivE J.
G I §
P omssae i

the wheels are not bent and do not cheek 1o the
desired dimenzions, it will he necessary 1o adjost

the cross tubes:
On Ume Twenty:
1. Loosen all slamps on cross tubes.

2. Turn both rods an equal amount so that

they remain the same length,

3. Check tubes for length and correct to make

them eiual if neesssary.

A, Secarcly tighten  clamps when  finishad.
{:L'.tmph aml perews should he vertical and

i rear of tuahe.

Toe-Out or Steering Geometry:

Toc-out or stecring geometry is the me-
chunics of keeping the front wheels in their
proper alignment wnder all driving conditiona
amd particalarly as the wheels are turned right
or left from their straight-ahead course. Due
to camber, it is necessary that the wheels " tos-
in” slightly when the car is in its etraight-shead

course, but when driving on a curve, it is




&4 &

\a Lf;__ﬂ_

-

o

necessary that the wheels o intoe a "ioe-ont™

position—that they are farther apart at the
Feont of the tire than they are at the rear. This

iereases with  the sharpness of  the turn,

Packard One Twenty has a turning radios of

194", When the cor iz turning in this short
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radius the front wheels at the ciccuniference
arc much farther apart at the fromt than they

are at the rear.

The above view shows this relationship of
the front wheels, Omn the One T'wenty when the
outzide wheel has turned through an are of 20°
the inside wheel must have turned an arc of 23°
or there will be slippage of the inside wheel,
This applies on either a right or left hand turn.
The angles are in the same relationship, 1§ the
angles do not check as above, it is probable that
levers
{steering arms=} have been bent and should be

replaced to correct the steering geametry.

one o both of the steering knuckle

Ll the right arm is beni, wseially the left tire

sliws exeessive wear and viee versa,
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MECHANICAL SPECIFICATIINS —STANDARD SIZES and ADJUSTMENTS

| Packard Bight | ackind Sapser Packurd Twelve :

Mllcnbels Eight Models Muodels One-Tweini v Une Twenty "B
| PR -T2 | AT 10 RS 14K 1 MTH 1iferences] |
| |

KRS [ [
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MECHANICAL SPECIFICATIONS—STANDARI SIZES and ADJUSTMENTS

—— I = e o — = me e -

| Packamd Figha Packard 5 Packamnd Twelve ; | . |
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MECHANICAL SPECIFICATIONS—STANDARD SIZES and ADJUSTMENTS
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MECHANICAL SPECIFICATIONS- STANDARD 5LZES and ADJUSTMENTS
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MECHANICAL SPECIFICATIONS —STANDARD S1Z2ES and ADJUSTMENTS
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MECHANLICAL SPECIFICATHONS—STANDARD SIZES and ADJUSTMENTS
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