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SERIAL NUMBERS

Starting car actlal nwabers of the 1917 models ave as follows:

Champiim (&) G.21250]
Corncoatder (1440 423230

Slacting engine serial numbers for the 1947 modcls are as Tolloes:

Champion (6G) 236001
Commander [1dA) H-142001
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Fic. 5.—Tue Healy Lkes [« 3 Ivmcare Boor Rovr Hodes

Body Bolt Location

CHAMPION AMD COMMANDER The Lody s rigidly zi-
1ached o ihe (rame mitd terentr body balts, Lae zingle
Wt allachosents are located &8 dhe iollowing points:
ane ot each cowl Bracked. cne af cach outer edae of
ihe engine rear suppart ormss member, oo wrader each
end oi the jronc zest, twe just bebiod caca end of the
centet frame oz member, two In Tronl of each rear
wheel bousing, oie ar (he center of cach reir whreal
housivg, and owe ac each end of the ges dank rross
member see Fip 5.

Instrument Board

Remavai

CHAMPITOM AND DOMMARBER Tris-unnecd oe batbery
eabte at the battery, the hood lock contral wire ai the
bl Lok Jatch fewer, and the hood kek contral wire
twl+ al ibe haad lock lacck plide Then senwae the
edipe which hald vhe hood lorke wire tizhe 0o the 1aft
lropl fender skirt.

Brwove the frenl seil oushion and chift the from
wpal aq lar rearyard as posailble. Coveer the front seat
back, te hinge post trne, amd Lhe door drim oantls Lo
prevent their berooming seiled.

Remnve the 1w sleese nuls which hold the inglog-

trend caee om the el omment beard. Then push the cage
foraard [awar frem Lhe steering wheeld nee of 1be
buoard.
" Uneoyple the spredotaezer cable al the: *-;uﬂ-i]nnhﬁr.er_
head, Alter unserewicg the jama myt nn tae Jront of
the instrumert loard wlich woids tke hood Lack con-
1ol slepve in pphiae, peall the 2000 Ik zonlro] aszsn-
Blv rearweird |Liward the steering wheeld aul of Lbe
dzsh grommet and istewment boarml. Thee oell the
windshield wiper cootial koob off 1he shadl; aed afeer
remowing T spanenet wee frm e sleeve oe Lhe beck
of the instomamest bowrd, pugh the comrel slecwe Eor-
word aaul ol the bowrl.

Fernowe the dbstrument lamp aml Jightog swilch
krals tmoe che switch, Bemiwe 1he spaaoies itk wehich
holds M switen =lerve to the iasttument board, and
quashy The swibelh and civouit boeaker Eorward out of the
Tivacd Then, aitor remgving Elae igmitica switch mpan.

AUXILLARY SWITCH  WINMDESHIELD 'WPER CONTRO

BRIGHT HGHT
Al LAWP |

phar 1 EHTFING 5WITCH
'WITH CIRCUIT RREAKER

AUKILARY CIRCIIT BREAXER

P oy

LHETRUMERT CALE
ELLEWE HAITS

-r'-

PR "_. i : - i

WIRING FARMESS CLIFS " #  on i HOLES

iy 1
MDUMTING BRACKET STLIES

St

Frc. 6.—CHAM 0N aref C0k M ANDER INEROMEMT Prann
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ner nat on the back of the fsstrument board, posh e
switch forwnd oul of 8 board.

Remove the map |:ur|1|1 :|'.|.'.E|.i.'|l'f|' switch [rom the
instrument beard. Pull jforwnn] on the speedometet
fwmg Balh and sockel aszemblics and on the Brigh
ekt genal lempy asseenble 1o dizsconnect Usese asaem-
bbes Trom the speedesneter. Then remove the map
Lamp hull and sorkel asmembly from its bohler, the
witing harkess: frsm the instrument birsrd r.'|||l.-=. anil
the auxiliary lighting circuir breakes from the instru-
mient hoard,

Bemove the windshield garniBh mouldings. Then res
move: the 1w bolig amd oogs from epch instrument
el luxly beacker and the two nuds and washers [oom
the stuels on ench bracker

Diisconnect the parking brake beacket from the in-
strtment  board  Aange. Remowve the steering  post
bracket to imstrumient board bolts aod delach the
bracket from the bBroce rold and instrument board,
[hen bmsen the steering post brackel Camg bolt amd
sfibe the bracket down the post. Bemdving the center
sevew from Phe tep flanges af the instrment board will
then pormit the removal of the board.

Installation
CHAMPION AMD COMMAMBER TFlace the instrument

board in it cereect posilion: St the feur attaching
balis, the four bracket stud nuts, the seering post
bracket belis, and the top flange center screw. Having
dome this, tiahien hese bolts, nuls, and screwd uniform-
Iy pnd securely, Then insul] the windshield  garnish
nwlding,

Iasts |.|| the auxiliary lighting dreull breaker and the
map lampoauxifiary switch on the inatrument board,
Clin the wiring homess o the instrument board. and
install the map lamp bulb and socket assembly in oiis
hrldier, ‘Then inzall the speedamecer lamp bulh aned
sockel mssembslios and the bright light '~||..nn| lmp ns-
sembrly in the s]'n:t'd--mLL{'r head,

Insiall "|'|..I' sirmithon swilch and I:hl. |I;|!'|1-1II1,L swvtich
with the circuit breaker on the instrument board,
tightening the spanser nuts securely. Then inscall the
imstrument lamp and lighting switch koobs on ik
lghting swhcl.

Inseri the windshield wiper canimal sleeve in the
hasle fm the dmstrument board, amd fnstall the spanner
mut ot ihe 2leeve and the conteol knob on the shait.

Adter pulling the hoed] lock conorsl assemlilly forward
thromgh the hle in the festroment Toared and 1heoogh
the dash grodnmet, matall the famb suot, which linbie
the hood lock eonteal sleeve inoplace, on the (ot of
the snstruient board, Then atiach the apredemeter

cablbe 1o the speedameter head and instafl the instru-

mienl Cxse an Lthe instmment o,

Bl the ¢Jips which hokl the heoil ek owive Lule
piv gl efl (ront Fetider, Then connect (he hoad Baclk
eonieal wire tnbe to the Tatch plate, the howl lock con-
trold wire 1o the latch bever, aod che batiery cabile 1o the
bt ey

Fremove The [rrolec] e Erverios frony the |.|._.:||'||:-|:-i1-:‘r_'.
ael instinl]l the Tt =enl cusdiion.

PACKAGE COMPARTMENT DODR ADIUSTMENT 1o ad-
juat the coiguiimest door, loosen the fowr hinge
sepeves o the wodler side of the trtramont Baned . {s0e
Fig, 74, After mewdng the door o oer sl Lo inepenss
aof dlecreaze the sprng tension of the hinges, tighten
il serews 1o mndniain the adjusiment. The conpart-
ient aloor siriker plate shoull thén be adjusted so
tlent the disor will lock praoperly.

Headlining

Remaoval
CHAMPION AND GCOMMANDER Boonuve Uie renr vizion

i rap, gun \'J'ﬁu'.-c: windslielkl !.':ll.‘lli:-h |nLILIF|1§|1|.:=-. Lusth
fEar qguarier window assemblies, assgs araps, dome
lump assemibly, rear seat back, and rear windows and
weatherstrip. The tacks which hold the heddlining to
the nudling strips armmd the rear windew, quarter win-
cloves, i windshield should. then be removed

With & shaes Enife, cut the honddlining loose over the
tloors and around the sides of the car, shearing plopg a
line paralic] to the lower edme of the ool ard aboat one
inch abewne the weither cortds located above the doaes,
After the heacllinirg hiss been cut lioke, the drlve
srrews which hold the ends of the bows 1 the posl
frmme are accesstbile, Hrmurij'.q Lhese sepows will [EF-
mit 1he removal of the hedlinkng wiwl bow sssembly

With a patey knile, remove the Tining which remoins
in the car by pushing up on the lining between the
headlining dde retainer and the roof (o disengage the
miaiertal [ror the retainer teeth.

Installation

CHAMPION AND COMMANDER FHemove the liows fmom
the okl lining and insert them in the corresponling lst-
ings in the new headlinime The insta s of the bows
in the propser listings is important,

Mize the new lining in the car amd inatall the rear
bivw with the drive srews. With the esar Bow hanging
i an dmverted position, push the skdes of the lining
near the rear bow up uader the lining reininéer, en-
oz the Hiing retaimer teeth. Then swing the rear
bow 1o 0% proper positbm Working  ferwand, repeal
this ooeration on each baw,

Strateh the liing sroond the reor window, wind.
shield, and rear quarter window epenings aod tack the
lining 1o the tacking strips, Then install the windshield
patnish mouldings, (he rear windows, and the rear
uiarter winclows,

To complete the installation, fnstall the sun visors,
rear view mirmor, doie [amp, assist straps, pned orear
seal back. Besure to clean any upholstens which may
have besn soiled,
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BODY &

Door Disassembly

Champion and Commandar

DOOR WINDDYW DAMNISH MOULDING AND VENTILATOR
ASSEMBLY  Remove the Thillips head sceews which
haokd the garnish mnu|d:i|.1lq ta the door (b sure to re-
meve the serow which s hidden by the wentilator
wing), Then remove the garnish moulding and the
ventilator assembly from the door {see Fig. B

To remove the ventilatnr assembly from the parnish
moubding, loosen the two lower pivot clamps bolts {see
Fig, 9) and deill out or cut off the top pivetl point
nivek,

To remove Lthe ventllator handle, drive the celaining
pin out of the handle with a punch.

INSIDE DOOA AND WINDOW REGULATOR HANDLE ['ress
the escutcheon plate in wward the door tom o ex-
pose the reaining pin which holds the regulator bandle
In posicion. Using a punch, drve the pin out of the
handle and remove the handle from the door (see
Fig, 101, Then remove the Phillips head sctew from the
ingide door handle and remove the door handle and
escutchean plate,

ARM REST  Eemwve the two melal screws which hold
the metal retaining plate (o the arm rest, After re-
moving the retaining plate, remove the two long scréws
which were conceabed by the plate. The arm resl Gan
then he removed.

DOOR TRIM PAMEL To remowve the trim panel, re-
lesise the relaining clips by prying the panel away [rom
the door (se= Fig, 11), Alter removing the tim panel,
be sure to remove the codl springs from the window
regulator apd remote conirol shafts,

BCREW LOCATHONS

FEVOT CLAMP BOLTS B

FiG. &

Fic. 11
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OUTSIDE DOOR HANDLE Remove Che two retdining
R screws and star washers from the inner edge of the
|. 1.4 . s ghoor panegl and remove the autside door handle a:sem-
) = bly {see PFig. 123},
LOCK CYLIMDER  With the glass raisad and the ia

et et ; : removed from the [nspection hobe, reach through the

RETAINMG SLEEw - 7 opening and remove the lock eylinder horseshie re-
tainer, The lock cylinder can then be pulled out of the
ghooT.

REMOTE COMTROL  Remove the two screws and siar
washers which hold the remote control o the deor. To
rermnove the controd, furn it 907 clockwise and pull it
out of the contral link slot [see Fig, 15]

LDCK ASSEMBLY  Kemove the pivol screw sl wash-
prs from the remote control bell crank, Adter removing
the four scrows which halid the door Incle ta the door,
ramove the bck amd the remote control links.

DOOR WINDOW BLASS  With the window gluss fnlly
[owered, vse & punch to remove Lse Lwo hairpin clips
ancl washers hobding the negebator ann o the door
glasa lilt channel {seo Fig, 14 ). Thea pall the regizlatuF
rallers out of the Tift channel sleta, turn the plass ape
proximately 4537 chckwise, and rémove the glass rom
the door (see Fim 13},

DOOR WIKDOW REBULATOR  Iemowe the Toar screws
amd stne washers which hosd the window regulatar 1o
the door panel. Then remove the regulator through the
inspection hola in the door {see Fig. 16},

— - y
- L,

Fiz. 13

L B
_-—L .|

BEGLLATE S5 5ERBT /"’)
__-_I—"

: '..-'-_.....-‘-"

Fic, 16
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BODY 7

pO0R WINDOW FRONT AUM To remowve the front
run, remove the four gcrews and star washers which
hold the run in the door pamel (see Fig, 217,

DOOR WIHDOY REAR RUN  Disengage the window mn
o door lower clip, Then remove the run, breaking it
lonee from the cement [see Fig, 17],

WINDOW WEATHERSEALS — IMMER AND OUTER The
inner weatherseal s stliched to the gaenish moulding
and can be replaced only with @ special stitching ma-
chine. To remove the outer weatherseal, release the
elips by prying the weatherseal loose from ihe door
with a putty knile or a similar tool (see Fig. 18).
WINDOW REVEAL MOULDING  To remove the window
reveal moukling, release the clips with a dull putty
keife or gimilar taol and pry the moulding loose from
the door (see Fig, 19}, Be careful not to mar the
finish.

pDOOR GHECK  Remove the rivet located at the door-
post end of the check link. Then remove the deor
check assembly by pulling it through the small inspec-
tion hole in the door panel (see Fig, 10}

DUTES WES [H EREERL

wikDDw REVEAL MTILES

Fi 19

Fiz. 20

Door Reassembly
Champien and Commander

DODR GHECK  Place the door check assembly in its
proper position by putting it through the small inapec-
tfon hole ond the slod in the door. Then atiach the
check link o ithe door post with & new vel,
WINDOW REVEAL MOULDINE  Place the clips on the
window revenl. Then press the moubding over the clips
and align the moulding with the reveal.

WINDD'W HEI.'I'HiHll‘.EI.—EII.ITEH Inaert Lhe weather-
zeal clips in the holes provided in the window opening
and press the weatherseal Into position,

DOOR WINDOW REAR AUN  When insialling the door
windew run, thoroughly clean all surfaces to which
cement is to be applied. Apply an approved window
rin cement o the o anpd to the door and inatall the
windew run by pressing the lower clip inlo position.
OO00R WINDDW FRONT BUN  Place the window run in
the door and fasten it to the inner door panel with the
fouar screws apnd star washers.

DODR WINDOW REGULATOR  Place the window reg-
alator in the door and fasten il to the faner door panel
with the four screws and star washers.

nOTE wiknow
AHTLRATIIER

OO0E CIECE

Fig, 21.—~Inmen Front Door Pamer
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WINDOWe UFT CAr i

RIGLAATDRE RILIERS

Fig, 22

FiG. 23

—

EJ“;

SH1kas

T gl DOOR HMGE LMCREWS
- _\-II 'II.'I

Y P
b

Fiz. 24

DODR WINDDW GLASS  Tilt (he window 437 clocks
wize and luwer the ghiss into s position. Tnsert the
r:ﬁu?.:l.llrr rallers in tha slots In the windew iR chan-
nel and lock the rallers in pasition wath the tao hair-
pin ¢hips, Figure 22 illugtrates the prepec installation of
the haimln clips,

Align the glass o B the window npening wilh tha
regulator adjusting nul (#ee Fig, 23}, For further ad-
justment move the window guide o the right or lefe
irn the stots peovided in the daor,

Tao eliminate exceszive dooe glss side play o bind-
ing, Iopsen the two anti-rattler screws and move the
anti-rattler in or cut a5 recguired.

LOCK ASSEMBLY  Ir=tall the door lock with contral
linka on the dogr and secure the beck in position with
the four screws. Then fasten the bell crank to the Daer
hooe pamied with the pivad serew and washers,

REMOTE CONTROL Connect the remots comirol bo
the condrod link and msiall the emote control on the
dpor panel with the two screws amd afar wazhees.
LOCK BYLINDER  Inseri the lock cylinder in the door
being sure that the square shalt properly engages the
lock  assembily, Then, with the glass rmised, reach
through the large inspection hole and install the Jock
eylinder horseshae rotainer,

OUTSIDE DOOR HAMDLE Inztall the door handie, in-
gert the iwa screws with star washers, and Lighten the
BCrEWS BECHEEly,
DODR TRIM PAMEL  After placing (he cail :Tr:ng:. fn
the window regulitor and remoie control shalis, ine
stall the trim panel by inserting the retaines clips in
the door pamel holes.
ARM REST  Instnll the arm rest oo the inner panel
with the two long screws, The retaining plate can then
be fustencd. to the under side of the arm rest with the
Lwiy maedal sorews,
INSIDE DOOR AND WINDOW REGULATOR HANODLE !Mace
the sseulchesn plats in ile pogtion an the trim paned,
aml pressing on the plate, nstall the regulator handls
and relaining pin. Then install the inside door handle,
insert the Phillips hea:d sceew I the handle, and tight-
efl [0 securely.
DODR WINDOW GARNISH MOULDING AKD VENTILATOR
ASSEMBLY  Place the ventilator nssembly in the gar-
nish moulding, install a hew rivet in the upper pival
point brackels, and tighten the lower pivot clamp bolts
until there is sufficient tension on the ventilitor wing,
Then install 1he veniflador bapdle and washers and
lack the handle in plce with the retaining pin.
Afier instnlling the gamish mouwlding and ventilator
astembly i the window opening, Inzeet amd tighten
uniformly the FPhillips head screws which held the
maulding to the doar.

Door Alignment

CHAMPION AND COMMANDER Peovisions ire made
for doos alignment at both the door hinges and the
siriker plate, The dpor hinges are adjustable at the
door side of the hinge, For proper adjusiment, loosen
the screws which hold the hinge ta the door and move
the dpor in the desired direction, Further adjustments
pro possible with the inserticn of shims betwesn the
hinge and the door panel, (See Fig, 74.)

Toalinin the pooper steiker plate adjustment, losgen
the four retaining sceews and move the striker plate in
the elongated holes previded.
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REMOVE BUBBER PLUG TWwo Daeaid HOLEY TWS ODRATN HOLES
TO RLGHT OF ToGL iH ERiH QUARTER PAHEL IH ERcl BOSOR
£TRAD [ALL BOGY STYLES) (1 BOGR SEDANS b CONVERTIBLES) [ALL BEDY :.T~.-'|.E5}
Fro. 25

Body Drain Holes

CHAMPION AND COMMAKRDER Two drain holez in
the botlom of each door provide proper draimage of
the door panels, Another drain hole iz Jocated in the
tonl compariment 1o the right of the tool strap. The
two-dooe sedans and the convertibles have in addition
two drain holes in each rear quarter panel which pro-
vide deainage for the rear quarter window {aee Fig, 25),

Check all drain holes periodically fo see that they
are frea of foreign mattor, and if pecegsary, clean them
with a =mail wire brush to prevenl rusting of the
doors, quarter panels, and ool compartment,

Trunk Lid Alignment

GHAMPION AMD COMMAMDER For trunk lid abgn-
ment, the [ollowing adjustments can be made at the
hinges and the siriker plate (see Figs. 26 and-27),

For side ndjustmeni of the lid, loosen the balts
which hold the hinges to the trunk lid, move the lid
sideways in the desiced direction, and tighien the bolts,

For front and cear adjesiment, loosén the bolis
which hold the hinges to the bedy, move the lid in
the direction necessary (o correct the misalipament, and
tighten the Lolts,

To move Lhe lid cleser to or away from the body
opening, Ioosen the balts which bold the binges to the
wheel housings and the body, When making this nd-
fistotent, insert or remove the necessary number of
slims batween the top of the hinges and the body,

Il any of the faregoing operations have bheem per
formed, etriker plate adjustment will probably be
necessary. Adjust the steiker plate so that the laich
on the trunk lock properly comtacts the =iciker plate
and the lower edgé of the lid fits tightly sgainst the
weatherstrip, ‘This adjustment cin be made by the
mavement of the sriker plate in its elongated holes
or by ihe removal or sddition of shims beiween the
plate and the body (see Fig 27].

Trunk Lid Lock Handle
and Base Plate

Removal and Disassembly

CHAMPION AND GOMMAHDER After removiog the
Heepse plate bulb and socket, disconnect _1|.'IE lack ac-
gemhly link from the trunk lid handle shaft by remay- Tz 27

STRIKER MLATE
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ing e cotter pin Remowdng dbe four nues from Lhe
bace plate oiuds and rbe cap sorew Norm e base plate
will then permit 1ae cecraival of dhe crunk Jid Jock
hendle, base platg, rubber pad, and licemse plate
bracket.

Bemorn the rublber sl and licenss plate orackel
from the base zlate sdwids To remove the beck himadle
from the base plate, wen Lhe lack cvlioder ane-guaries
rurn; and using a spannet wiench, remoye the E?ﬂ:i-!]
bracs migl and twu washerd [ron (he handle shafi
Reeszembly and Insfallation
EHAMPION AND COMMANDER  Inscrithe lock handle
ir the Lase plale. Tocn 1he ook crlindes oqe-quaicies
twtn place the lwo waskers and 1he spevinl s pul
ot (he bapsdle shafc; and usitg 2 spanner weench,
lghien the nut securely.

Place 1he Ticense platc brackeet ard the rgbler jad
oir 1ke bzse plate and install the wseeinbdy un tlie drunk
4d, tghteping the nuats securelr, Conmect the Jack ag-
seprbly Lk to the toonk lid baodle shale by insercing
a mew corter pin. The Hoerse pide holk aped aoekel
siould then be installed

Truak Lid Lock [Latch) Assembly

EHAMPION AND COMMANGER Thz lrunk lid lock
(laich? assembly (zee Fig, 281 s Gislened o the crunk
id with 1hepe seeews aod hack masdiers apal & commnsceed
1 the lock handle shafl »ith a connstiad lnk.

g 2B

Trunk Lid Handle Lock Cylinder

Ramaval and Insiallafion

SHEAM»CM AND EOMMARKOER Tum the Ecy in the
loek eylinder one-quarcer bien eitler way. Inserling
a2 piaaet clip or smAll pnrh in the hole below the cyls
imdes, push the plunger in and poll the cylinder et
af the hawdie (0= Fig, 207,

Tre nacall the cylimder, ioen the key one-quarksr
twrn, press im 1he phengee, 2ad insem the gpindar o
tlea handls. Then, afeer bursing the Fey to ether the
locked or the unlocked poszition, mave the cyloder
slightly wntil tle plunges drops into it podition,

Tz, 29

Rear Quarter Window and
Regulator (Two-Door Sedans)

Remgval

CHAMPFION ANO COMMAMDEA  Eawmawe Lhe ear aeal
cushion, back, arre b2a coves, and ayne el Thes re-
regve che vedr guaerer window gataish oooelding, vep-
ulerar handle, shd eszulzheon ring.

Bemove the trow which hobds Uae feonl od the rear
qLarter rimn pane] 1o Lhe doar lock acriker post. Geatly
preing inward on the frond padlinge =zrp, moll Lhe strip
{ar=am] to exposz the heaede of the tacks. Then remose
the tacks, belog ceicful oot ta bresk the nailing srip.

After rerncving Lae cacks and nails whica hold ke
roar nf LBe trim pancd o the nailing sidp, carefully re
rreve the tim zaanel, Then pall bas =saling riepe: aff
the irspect.on holes: and alter Irwering the wardow,
distnpage the 1ift channel guide from the cexc Tum,

M just the winduw ]14,-ig|11 s chad el yinclow rép -
latar Tikz arm pin %% peresilile Ihr\-::-'.lgll tle dnsperivin
bole, After discrpaging the pin dsom the HEE chaonel,
rerave she glass t.hrt_lugh tlwt: oo I:I[.IEr.iJ'.J{. Tlalees:
-k imTEr Hil:l'j_-[f af the Tum as cegquioed Tn Tacllicars o
reravil of The E]HHG Irin the ru-L.

Hemree the fnny 2orews and leck washers whick
beld 1he mincliow coglistor o the Tezr curattcr pancl,
Then remeve the cegnlabv Srough ibe frant inspection
ha'e,

fmatallation

CHAMPMAH &ND CGAMMAMNDER Inzerl the window
reprelakerr Cheaugh U Ezeol sspecilain bole. Thea in-
siall the luae scpews aod lock washers which hold the
Tegu—iier 10 tae rect guasesr pamel. [eelay the find
1igE|11r_'nin|:; of Lthe screws wnnl the window haz been
preqrerly aligned.

Lower the plzes and Tift channel thmuogh e wize-
dow egmebing, ewrarice the Zront gmide sn the L chas-
pet with fraal wisdow sun. Wich the litt clanmel rese-
irg om Che pepidator, 10l the glass; amd ceaching
thraugh the rese nspection hole, enpage Uhe ceat oeide
an the lift charnel with the reac windaw rar. Then
Fngaee 1he cepeialor Gt jren paln with the JiED chaoncl,

Shif: the windaw tepulalur iw ils slot= wnlil the
window rrawels freely ic s 10t and kas no tendency
Lo Lt “orwacd v backward, When the wegulioir Guas
been propecly pesilioned, secarelr tighter the  Eoor
sorews which bold *Le regulutor to the céar quatter
panel

Creer the mspeciion hes with sealing rape. Tack
the Ecent edge of the trim pace! 1o che frent nailing
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strip, Then swing the unfastened elge of the trim
panel inte posgition, being sere that the escutcheon plate
sprir.g is on the regulator shait, and tack the rear ﬁ'lgr
af the trim pangl to the rear nailing J:rrip.

Inziall the serew which holds the feont af the trim
panel 1o the door Inck siciker post. Then install the
ezcifcheon rimg, regulator handle, gaepizh moulding,
arm rest and cover, ard rear seat back and cushion,

Windshield

Remaoval
OHAMPION AND COMMANDER Rermove the conter
clip fram the tiap of the inner center har, Then remre
the rear wiew mirror and inner center bar, Afler the
mnet center bar bay been removel, the outer oenler
bar with rubber weathersielp will come off easily.
Remoye the inside windshield garnish moulding.
Uslng & putly kelfe or similar tool, press the rubbes
wealherairip over the Qange af the windshicld open-
g {see Fig. 30). Then remove the windshield from
the weatherstirip b{ pushing inward on the upper out-
side corner of the glass (see Fig. 31}.

Installation

EHAMPION AMD COMMAMDER  Apply an approved
seiler to the glass channel in the windshield nibber
weatherstrip and place the windshield in the weather-
strip, Then apply an approved bedding putty to the
isicle surface of the windshield-opening fange; press
the glass and weathersirip into the windshield open-
iﬂll.[: nmed usinﬂ a parlty knife or p simalar tonl, prv the
weatherstoip over the flange of the wind<hield apening,
Install the mside windghield gacnish moulding and
place the outer center bar with the rubber weather-
atrip in its position. The installation of the ianer cen-
ier bar, the rear view mirror, and the center clip at the
iop of the cestér bar can then be sccomplished.

Note—The installation of both sections of the
windshieki requires the fallowing procedure,

Ploce the rubber weathersirip on a bench, apply an
approved sealer 1o the glass chanmel In the weather-
etripy, and insert the towp sections of the windshisld in
the weathersirip. Plece a piece of wine around the
weathersirip under the lip with the loase ends of the
twine centered at the bottom of the windshield, Then
appky an approved bedding putty 1o the inside surface
of the '.l.'im:i;'r.hir.-'lrl-npn:ning Hange, moad press the glass
and weatherstdp into the windshield apening

Inserting two tapered kard wood hlocks betwesn the
upper and Iower adges of the twe sections of the wind-
shield, work the two sections oontward towarnd the zides
of the body, Then pall the twine toward the center of
the windabield so that the lip of the weatherstrip will
be foreed over the flange of the windshield opening,

Rear Window Glass

Removal

CHAMPION END COMMANDER Remowve the inner cen-
ter bar, rubber weatherstrip, and outer moulding.
Uzing & peitly Enife or o similar tool, press the rub-
ber weathersteip over the flange of the rear window
CRENINT, Then remowve the rear window |:-3,' pushin._g
inward on the upper oilside cormer of the glhss

Installation

CHAMPION AND COMMANDER  Apply an approved
seiler bo the EI.“'lH"G channel in the rear window rubber
wealherslelp and imsert the gloss in the weatherstrip,
Place o piece of twine amound the weatherstrip under
the lip with the leose énds al the iwine centorad at tha
bitlasmy ol the resr window. Then tie a string aroumd
the centér of the ghass and the weatherstrip ta hold the
weathersteip in place,

Apply an approved putty to the insicle surface of
the rear window opening Hange, apply liguid sap to
the fnmer edges of the center strip and the 1wo outdr
comers, and press the glags and weatherstrip indo the
rear window opening, Then remove the string ted
araund the cemier of the gless and the we:llhu:.':lri[.r amad
null the ends of the twine fowand (he center of Lhe
gluss =0 that the IlLI of the weathersirip will be fopced
over [he ||."|r|p||_- of the rEar wendow l:li'l-!'!l'lili:_t.

Install 1he aoler mdulding sl the inner weachee-
stripy and center bar,

Fiz 30

Fmz. 31
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Windshield Wiper

# The w-ndzheel:d wper mednT used oo the I:_'.hampjm:
aind Commramnder masbels drivies both wiper arms, iy of
the vacucel type, and oinplovs g peo-war cable ses-
Zem. The eabled run o pollervs whach 2ee atzached
the inner side of rhe cowl.

Hemaval

QHAMPION AND COMMABOER  Pewicre Lhe conied
cable from the wiper wmotor, Eamnove the wiper aotar
iroen the sumlay deive oooeectar by versee e
two aclaching scicws.

Felipwr the tengictt on the cables by laosening she
Cadle tensiomer Jock nuts. precsiop che pallevs towdid
the cenzer of the car, and then etiphtening the rcts.
Remendng the cabies from the zuxiliery drive con-
nactoe il then wrmil the remaval of the auxilinnr
elrive coapectar and 1he cable tonsioners fram. the cowl,

TI.I FENYLE i) -elri'l.'n I.Iniil FI“:"_ |.|.'IE' 'I'-'a'il:l-['[ ArM I'_IH' 1|'IE'
Al gz resave the special pual wilh oL spanner
weznch. Lhe criver wnit. sawcer, and gzskes can then
la: gamaby reminopd,

tnatatlating

CHAMFPION AMD GOMMAMDER  Pluct the waekel and
spacer on the bele pmvided {or the driver unit, Insest
ke driver upit through the hole, gaskel, and spacer:
ingtall the seesial nat on the anit; apd righten 0 with
A qanner wrench, The wiger am cin then e pressed
an Ele= dlriwer ninil,

NUT
&

SPAGER ) e asker

“di
x|
!

¥
ILT"TJ-
CABLE TENSIOMER

AUKILIARY DRIVE CONMECTOR o
o

DRIVER LINIT AMD CABLE

Itslull the cable tenciomers zod the auziliary drive
cotneclor on the cowl. Instail the 1we caizle: ower the
iensiomer palleys. oonkine ihe code in the auailiacy
oo conasstor, Be carchii oo 2 kink or iraciure she
rahles cluring inslaliaticn.

Pacvr) —Lable linkapes and sensioners ate not inoer-
changeable wed mursl ke installed as dezienaled &y che
Shumgaep, e, e ul'.l.rnpl;-tl SR muet be insealled

am L righa e sicle of the cars those slampeest 27"

an Lae lelr-hand slds.

For pooper adjuscment of The cilble rersioner, Beasen
Lhe nut ard Lagr the stad lightly to unseat the logk
witsien '|:|ui|:|._'_ 121k ||H'n|.il:: the Ieasionee I taike up
E.l_tum.'.-l.'.il_a]i._'.' any alack o Lhe catles. Ti.|.;hll::n Lhe
oul frmle o hold the pulieys it the new posilon.
Luch tensiarer mis: he adjuzees sepaizrely. Be sube
thaz the cables opetate withzul eontacioy sty pael =l
Lha arly, accezanries, € Wiringe syotem.

[oslall the wipet mele ea die 2oxididty dres ®ao-
necior. Llianien the two sttarhivg sorow socnrvely. Be
suse, wos anstdling the medar, thal the 1uliber Sadil)e
iz oo ibe eod of the woader Ehall and ‘& nsetle] evenly
in Lhe auxilinry Crive connacier. T faclllbare dozealts.
licn, wel the rubber suddle. Altar Ipstalling the wipet
motar, complate the installation procedure by cotbeck-
ing the conirol cable to Loe wiper motor.

MNUT

&

ASKET .ﬁm SPACER
Py

D 1\“*‘-*‘ DRIVER LINIT
| AND CABLE

R
WIPER MCTOR

- .3, o

E' CONTROL CABLE

Fro. 32.=CHasPON awp CosMManneg WINDSINELD WITTE Asrqpir
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Seats

Rear Seat

CHAMPION AND COMMAMDER  The sear 2ent bnck s
Teld s place with swo invericd hooks at the top amd
ihree sluds and muis at the bottem

Front Seal

CHAMPION AHD COMMANDER e (roat seal back is
attnched to the seat frame with two clips at the top
and three metal sorews at the botlom.,

Two cap scrows on each gide of the seal frame hald
the frame o the seat track. On each seat track, the
rear cap screw is located under the fool rest

il HACK ASSEMBLY

Fia. 33

Frant Seat Track Adjusiment

CHAMPION AND COMMANDER  Four cap screws fase
66 the seat track directly to the chassis frame. Three
holes are provided in each seat track mounting bracket,
In production the mounfing €ap Screws are inserted
through the center holes, 11 this factory selling is nol
satisfactory, the seai track assembly may be mcred
forward or backward as required (sce Fig 33)

Hood

Alignment

CHAMPION AND COMMANDER
ahserve the following procoiure,

Unhosk both hinge springs and leosen slightly the
three bolts which hald each hinge plate to the cowl
isee Fig, 343 Then loosen the four cap screws which
atiach the hoad latch plate to the upper air defector
{=ee Fip. 35).

Close the hood and shift it until proper alignment
and gpacing have been obiained, {To prevent hinge
slippage when raising the hood, it will be necessary to
keep the hood hinge o cowl bolis fairly dight.) Then
EL-;:: the hood and securely tighten the hinge to cowl

E3

Tnstall the hood hinge springs and lower the hood al-
lowing the dovetail o center the hood latch plate.
Then raise the hood, and without disturbing the cen-
tered pasition of the fatch plate, securcly iighlen Lhe
four cap SCEEws,

Tf, after the preceding adjustments, the henod B not
properly aligned with the fenders or grille assembly,
ghiift the Fenders of the grille, or both, i necessary, (o
ohinin proper alignment,

For hood -alignment,

Lock Adjustment

EHAMPION AND COMMANDER The hood bk may
bt adijusted at the dowvetail (see Fig. 36). 1 the fined
is Inose at the latch plate, the dovetail bolt should be
raised {turned chockwise) ; if, however, loo much pres-
sure §s roquired Lo cose the hood, the bt showkl be
lowered (lurned counterchoskwisel

QAN SCREWS HEZE PO HOOD ALIGHLE]
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Floor Carpet istallation

GHAMPION AWNC COMMANDER The front and reawr
Mper carpels shawld be ssewrely fazieed o the Aoor
oan with ibe gcufl plake retaming sctawa. Addlidopel
sczews &k prowided U oann envelope in Lhe beal oom-
partment. The X" mavks i hgares 37 thesggh 40
shaw the earrect points a4 which cthe additlanzl screwrs
should be iesialled om the diferent body bypes. Be
care g install the Tronc Raar carpel (a0 mal} wnder
Lhe sleering pos: dash subber grovnnuel,

B e

vnj. _ : i
|'.-| ]
o — e o .
VT i
3l : |
I i
Ihwl_jﬁ."'“+ il
— i
I—l -_.I
| . Ly .}E_H-
b e - Y =3y — .

[C e
X - =T ——a=—=—r===a—

P, 3% —{uures PR ETVE FAs5BNGERS

Frt, 40,—LoOUFL: FOR TEREE PABSENGEERS

Shroud Venttators

Remeral

EHAWPIOK AND COMMAMDEAL Remova che right in-
sice wentltor der and feame assembly by cemring
the Fouk reraeping sevews With the roatral baadle o
the clomn pewition, wiabookx the spriog from the con-
noctoe luk and the conpector Unk fzom the oalside
elaat. Them rermove the 1wa cap sorews which bald 1he
exwital handle beackes Lo the cowl, thus persMiting 1he
tanoval of 1he control handle.

To wmdve the putside ventilales dooe, firal remave
the insacl rcreen from the feoder, Reanculng the Log
nuts and washers on (he inside of ibe Joor wlll ihew
oeroit che remosal of the dooe fom tbe sender.

To aceemplish he dusssembly aed removal of the
tendec to cuw] wentilador dect, rerscve the four cap
screws which bl the Lwne gections af tbe duct to-
gether,

b TE — Ll consteuction of <he left shroad wventilas
tor 3» the game ag Chat of the right ventilator with the
exceitint of an inaide insect scecen substituled for the
right wnwicle wentilalol door asd frame asembly.

Instadlxlian

EHAMFION AMD COMMAMDER IMlace chr 1o serliona
nf Lhe fender 1o cowl ventlaror duct o position and
et and secuyely ighten the four cap sorews.

Place 1le aJtslde venillator daoor in Lhe fender and
Jackery §r ra the bolts wilk 1ke twe wechers and nuls
Then secure Lhe widect streen to the feader faoge with
1he Lwo small meiel screws.

Adlach Owe conmector Uak to ibe outside weatiletor
dane aind fsten the conira? kandle oo its pasiticn with
the: bracket und tao cap screws. Then kool the spring
ta ibhe connectar “wk, and nstell the insde weociater
dnar atid bame assoubly, securcly tighteming the Eour
yaINiDE SCTEWS.
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Body Wiring Diagrams

DOMAE LAl ASSEWBLY

REAR SCWPT. AMZ LUEHSE
FLATE CABLE 25T

[OME LARF SATOMIAILE WITODH

DOk AHE SOURTEST LamPs CALE ARSE

bde P LAKP SWITSH

ke LAMP RUTOMATES SWITEH

Fii, 4t~ CHAMPRN anle CoMMARDER Faug.-Daoos MDOELS

REAE COMIPT. AMIO LICEHSEF
PLATE CAME AT,

DIME LakP TwiTLH

Dk MO SCURTESY Lahws CANE BELT,

DOAE AR WAF LabF AUTOMATIC FrflcH

Pl 43 —CaamPION AND COMMANDER T9RDooR MOmELS

Care of Car Finish

# Enamel shou wot be subjecterl Lo & waw igplice-
tion of any #ind durmg che firgt 20 days in osdes e
sravide wilicient Lime o the SGrish 1o dry thrraughly.

Mormalky epeme] dines nol requine a prezervative. Tt
is neressary only fir wash the car lo restere the crignal
luster, 11 fhe zme of 3 polish i ileuted Becimse of -
preure of the Mnizh W the flemerls, vy disintegraticeg
prowess which may wecuv cen be veearded by 1he peTis
odic apolication «f & pretective ruat of {lieter Slaze
e Stutiebaker By Cleaner and Folish These prod-
wcts lave been appoowed bor our Enginesring Tepart-
meanl. Aveid the ude of any ulher glaze ac waxes onless
they ate fully guatanieed nol 13 borm the fmish.

fepticatinns of polish may e mode eeety 3ix wotk:
Ir, Bot weathe: 2nd every (hree months i oeld weather
application of Wax, twige 1 yeaT Do ol besomia
alatmed iF & small amerant of calor i eomeved whea
cleaming <t polishitg, an this s a natural comilitlon
with most foiskes,

Washing the Sar

® Wheo washing the car, ficzi safovale all foreign sub-
slarwes on ihe Bnish with water, Then uzo o cloan
g 2¢ runping walee jor the teroval al £irt.
Licy the body witl a ciean, damp chamols glin — uzE
% Arabght horzrmeal or ventical notion Tather Lhab 2
circular wwdion, 1t & important ihat separale spuoges
aml «bemais zking be uged an Lhe Bady and chasels.

It alcote], o an anti-freeqe ousture having an al-
eevnalic content , i% spiZled or ey Ankh, it should e Lo
mediabely theshed o with water.

Chromiurn wes nicke] Hated Enisbes are of a per-
Ishatle maluee and will deteriorate of oot properly
cared for. Thete parts swwld be kept cean and free
jenm £irt apd Sopeism mateer. For cleaing chromium
plated parts vee cither clear water ard & clean clelh
ar Stycebaker Chromltm Cloaner o probect the Anish
after e pores are cleaned, either mb w3t & clean coth
that bas beew Jightly seioreied wath vil, oo apply 2
podbing of wan,
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Care of Cloth Upholstery

® Che e of a vecaum cleaner and A chemgpl heeslis
ing o the wpllscery will wsualy brigheen the falesos
noitaceably. Ramove the cushisms from the cot when
brushice foreign pariicle: Trom the fabne.

The Swmdebake: Fabric Cleaner AC-15% L3 recows-
nseruleel b cleaning uphilstery. 1L 15 effeclive in Ze-
eeeizeg il Lppes al slainz and daes it larer Doe -
hailsiezy,

Cphelaten v can B wached salely with seap dod wa-
tee. lap fckewsrty waner and 3 nevdral somgs, Tl auds
shoed be gaod and frozhy. ot =atery, Apply e med-
erale guanlilios withk a damp <loth, <pange, or oft
Lrush. Bemove soaf suds wita a char, damp clolb or
zponge, shen wipe tae s-iare several times with 2 dry
elach, While: the meuerial is -l danp brwsh 5 ligh-ly
w'th & whisk broom wor brysh o awed:ur stifcoss Per-
mit air 1e ciceadsle lreedy over the wet uphelstetw.
Whe dry, beash apmin B lssen Eny ERiDWOE MALCNg.
- Always brosh “aheic with te Jay =t Lhe pile or nap

Fxmetimes altes ling hanl wse, de seciace of me
mair mar beeome slightly fatteoed. To sive the pile is
orFigital resifienry, dry slearn the falered spot Kiler.
gliv. 1 a0 dry steam is available, a darp clozh shm:ld
be gpread over Lae surface anc & Bt Bat iron toacaed
to il wery lightlr, asr v el dlacnpensd w2th ot waler
thould be zpread nver the flatcnel spal Tor sbueut len
wiabzes. IE the pile has been prossed down heavily, i
may b molessacy 1p repeat e peocess Zeweral times,
While still damp. ke oponbety should be bruisked
lghlly with o whisk bzonn ot brush of medium st
s, When thorowghly oy, the marerial shoald ppain
be brusherd

Removing Stains

& The fulluu.'ing 5L1|:p;f5li-’.:'m LAY Twe ]1.-E|_:II'I.I'| in remov-
:np staing from che uphelstery, Lise hot weaoer onowpe
ldury unly when its ase iz specifically zalled fer.

& Rph the Mz with g rican cloth darmpened with
rinlel waler, el Lol waser,

Caudy

# i Lhe cabely doos nos cantain chaealdle, remare the
stiia by cobiocog i1 wila o cwth ancizened with e
ol wiler. Remove a chocosile stain by cuXBung it wilh
3 clncl ol lukewarm wader amd Gien aponging il with
Studebithier Faiars Clezner or varben cetrachloride

Dhawing Qum

& Meislen the gur with Stidelaker Faliic Cleaner,
caTron telcacklorde, rolunl, ora ged grade of lacquer
Lniomer, "Work the gum ofi the bdine with 3 dull kenile
while i1 35 211l nonal.

Fruit

#® Roh the aain vigoroasly with 2 cloth dempenml
with wery hot weter. [ the fabric doy: then spomge

the stzn with Studebaker Falnic £caner or carban
<etruchlaoide,

Grease aud DIl
® Tne pacoline, Smadeivaber Fakiie Cleaner, or czzbon
et rachlonde, TE e falion 6 shiocated with oil, powr

¢ha cleaning Auid om the slaia 2nd sopk op e dald
by pressiog a white lhietler aa Lhe qoet, Thea spomge
te sinin wta a clplh danpensd e E3e cleaning iuld.

leg Gream

® Byl the stain wposeusly with 2 clah dempencd
with very kot woler, Eet the izhric drye then sponge
the stain with Stcdebzker Fubric Cleansr gt carbon
tefrarhlnrie T the s%ain s pere’stent, wae 2 cbnb
meislenerl witly warim sorp sups, then i aietl mdise ned
with cald water. Alter the Taoric hus deiql, sponge che
stain witk Stludeaker Fabrc Uleaper oy carbon
tetrachlyrirle.

Lipslek

B Poor 2 ety Stodeioker Fabre {leaner ar carbon
tezrzehloddde en the siin ame omuediately press a
claan utter firnly on the spot. Repeat chis procedure
unlil the slain has besn remiaeed.

Fairl and Lacgwer

® Eub (he stdin with 4 cloth satorated "n turpenting;
ihen sponge it winb a cold, damp clach,

Shae Palish

& Bk ou war polish can be remogsvisl with a doth
wincated oy Scudebaker  Fabric Cleaner ar carban
teleachlavide. Whte oelick mill wswally come ot with
a sliff Lruoh. 37 2oL, oocisten ke stan weth cold water,
Iet it dry, aaed then brasa it

Urine

& Afrer snenging the siain with o clean cloth damp-
cied willh ickewemn spap sads, roh ibe stain with @
clean cluzh dempened with enld waeer. Then pour a
mixlure compozed of eng part boosskold ammonia and
five parls of water an the sl Allsw Lhe solution 1o
zaak it for 4 minute and Lien vab ihe =pob with p
coeae, wel clotn,

Water Spots

® Sponpe tae eniace paeel with @ clean el danegs
ened wilh rold waler. Sponge che spot with a claib
meistensd wizhy Suadebaker Fabeie Lleaner «r cachon
-ettazhksicie

Body Lubrication

GHAMPION ARD COMMANDER  Eody Iobricilion a zn
impoclint  macntecance seevice, which, iF nvglecte,
alten rezulte i conayping sgocabs, nooses, ancl exces-
givE Al

The iwlividue. Tubricatior pRinws requite specibe
irds ol luliricant. For che Iscalion of thes pminls aed
the Vepe of ubecane advized, meler tov the Roely Tulni-
snliocn l:'__'|-|;'|_r‘_: I-'i_g, A%, Spverg]l Torealinn ITII.'IE-riltEI.IEIE.
which ace ol melofed 0 The charl cheedld alac oo
pe-fozmesd urcakiondlly. IE the sear track seceaks, i
shahd Lie lubricarssl with Tight nil: tle windekicld
wiper nufley bearings ghools also he Jubrcaued wizh
St wil, aod lignt grease sheuld e applicd <o the
wilprr citbles where 1hkey ruw over the pulleys,

Lubrication of 1he weodow repulater withoul the
removal «f the tsim panels ko the daors or eas
QuHTEEr panes uegrdy cewcltd b impioper wbrcation
anid the miling af uphilaieny. I segelatars which b
becer cemaved anpeeur dry, Jubricale them wila a ligh
rclling print gredse,
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CONVERTIBLE BODY—1947 MODELS

COWL TOF AND
FEAK FANEL KIT

DECK QOPENING
UPPER PAHEL

REAR QUARTER 44
PANEL KIT

WHEEL HOUSE AND
DECK SIDE PANEL

il ' -
o #"‘i:mrmcm:m FILLER
e

o

Fir. din.—orvEsnes Paoen Ky

Body Punel Assemblies Body Bolt Location

‘The panel amemblas ol the Convertibls modsl The Lody iz ripidly attached to the frame with
zre iflustrated in Fip, 43a. The mi when lowerel, tvemy-lour body belis. Dhe single bolt attachments
file il o coenparcnienn between the deck opning ane Iccated ar the following points: owe odl cach
upper pisnel :ncll the desk lid panel. ceavl bracket, one at each ouwer vdge of the engine

rear suppott orose member, Thiee ucder exch end of
the front seat, three just belnd each end of the
cenler frame crigss member, bwa In front of each
rear wheel homs g, ame at thie czniler af cach rear
wheel housing. =nd nne al edch end of te gus tath
cross member [0 Fig. 43b).

-'_?1 '_;_'_.FE
T —T " Tzi
|«ii.l | 3
i

wat

Fiz. 43h.—Boonr Bour LocaTiow
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1D PANEL SCREWS
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-
j HIMGE AMD BRACKET
1 EIGULATOR

Fis. 48e.

Rear Quarter Trim Ponel
REMOVAL

Lewer the top, Remove e rear seat cushion and
the seat back. Remove the rear quarter window regu-
lator handle and the esentcheon plate. See Fig 43
Remove the six Phillips head screws holding the
breakover strip 1o the trin panel (Ehe top sereie and
elip are located Demeath the weatherseal at the lop
of the door pillar pest), Remove this strip and then
remove the five trim panel-to-door post serews. Re-
meve the tis trim panel-to-lloor boltg and washers.
Remewve the three panel-to-seat back panel nuts and
washers, Femove the front top bracket filler plate-
to=itim pancl screw. Lift the panel upward until the
rear flange of the upper ledge clears the filler plate
and at the same time dissngage panel from the rear
geat back studs

IMSTALLATION

When installing the trim panel, first engage the
geal back studs: then align the trim panel-ie-door
post holes and install the five screws, The romaining
screws, bolts, and nuts can then be installed,

Rear Quarter Window Assembly

REGULATOR, REMOVAL

Raise rear quarter window, Remove the rear
quarter trim panel as outlined in the preceding sec-
tion. Remove the four screws and washers holding
the regulator to the frame brace (see Fig, 43d). Dis-
engage the regulator arm stud from the lift channel
and remowve the regulator.

REGULATOR, INSTALLATION AMD ADJUSTMENT

Install the regulator, screws, and washers in the
frame brace. Engage the reguiator arm stud in rhe
lift channel rum. Raise and lower the window to
determine that the window travels freely m the
channel. Securely tighten the four regulator screws.

WINDOW ASSEMELY, REMOWVAL

Remove the rear quarter trim panel as explained
in Rear Quarter Trim Panel Removal section. He-
mave the two window lift channel screws and star
washers (see Fig. 43d). Mext remove the window ragu-
lator arm stud Trom the life channel. Remove the
assembly from the windew channel through the
window opening. Parts of the rear quarter window
and regulator are shown in Fig. 43e

WINBOW ASSEMELY, IMSTALLATION
AND ADJUSTMENT

Insert assembly in window opening, tilting it so
that the bottom end of the rallers aszembly can
enter the window below the window channel Emg?.
Engage the regulator arm stud in the window lift
channel, Install the two window Lift channel screws
and star washers,

Ratse the top and then raise the rear quarter win-
dow and door window. If the rear quarter window
frame & not properly aligned o (he door window
frame, theee adjustments are provided to correct the
misalignment. JI'h.u wincow channel bhack stop s
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Fic. 43F

EEY TO PARTE OF DOOR WINDOW AND YVENTILATOR ASSEMBLIES
1, DOCR wiINDB'W BLARE 15, KEEAULATOR
B CUEHION 14, QAKET
L FRAME AND MOLLERT 1. SFRING
i, QUIDE il EAGUTCHEON
5. MOULDING 17. REQULATOR HAMDLE
1. NEAR GUIDE BRADKEY 1l. YENTILATOR
T. LIFT CHANNEL 15 WELTHERITRIF
i. HAIR MK CLIFY 10 WEATHERITRIF
4. WEATHERIEAL 2. YENTILATON FREAME
1. WEATHENMSEAL 22 TENSION APKING
11, 3TOF £3 YEMTILATON FRAME FAONT PRAGEET

1& LINER Bd. YCMTILATOR FRAME BEAR BRACKET



180 COMVERTIBLE BODY

ol AND 144 SHOP MARLUAL

set i an clongated hole and determines the height
e which the window frame can be raised. It may
be necessary, hewever, 1o move the complete near
quarter window assembly forward to meet the deor
window frame, Loosen the wo wiandow channel
hinge adjustment screws and move the bracket for-
wand. Tighten the scrows,

If the rear guarter window frame dees not [t
propeidy against the weathor cord, shim at the bol-
tort window channel hinge adjusiment screw 1o
mave the window frame inward or shim at the Lop
serew o mave the window [edme outward.

Door Window and Ventilator

Assemblies

DOOR WINDOW ASSEMBLY, REMOVAL

Remove dopr trim p:melf. Partially |ower windaw
to expose door window 1t channel in large ingpection
hole. Remove the two hairpin £ips holding the rep-
Litae arm to the deor window Tift channel. Digengapge
the repulater arm stude from the Lt channel. Then
rereove the door window Fromt guide stop (leeatad
1t thi 1op of the venlilator shandow frame) and lil
the cewsr  windew assembly theough  the window
opening. See Fig 437 on page 18C for parts of the
desar wircdbowe assernhly.

VENTILATOR ASSEMBLY. REMOVAL
Remove dosr trim panel. Remove door window
assembly 3s onthncd in the preceding section. He-

10 DGom BOLR

NEHIILLTCIE IRAME 15
TESR BEACEDT MUTI

FEMTHETON PEAME BRAZ
REASELT PO ESE TR

£

Foe. 43,

move the ventilator frame-to-toor halt. See Fig. 434,
Then remove the lower ventilator Trame rear bracket
nuts bocaled inside the front inspection hole. Reich
through this inspection hole and remove the nuls
bl dins the veptilator frame front bracket 1o the door
face. Lift the ventilator assembly out of the window
upening

VENTILATOR ASSEMBLY, INSTALLATION
AND ADJUSTMEMT

To install the ventilator assembly, lower the as-
semlly through the window opening. Install the
ventilator frame rear bracket nuts. Install the venti-
[t frame-to-dods bolt and then teach through
the fromt ingpection hale and install the ventilator
frame front bBracket nuts. Install door window as-
seimbly as explained in the following section. Finally,
install the door window [ront guide stop with the
two Phillips head screws

The height of the ventilator assembly may be
adjusted by loosening the two adjustment screws
located just below the small front inspection hole.
Loosen the two frame frant bracket-to-door {nce nots
and imove the frame rear bracket up or down asg
required. [nward or éutward adjustment of the as-
sembly is made at the venhilator frame-1o-rear-
brackesl mwiils.

DOOR WINDOW ASSEMBLY,
INSTALLATION AND ADJUSTMENT

Start the window in the door window guides and
lower the window through the opening. Install the
front puide stop and rubber cudhion with the twa
Phillsps head screws. [nstall the regulator arm pins
in the window lift channel and Jock in position with
the two hairpm clips.

If the window does not tavel high enough o
cushion against the underside of the top sade rail,
the rear guide may be sl by loosening the two
gu e acdjustment screws |oeated just above the fower
rear fnspection lele, 11 may be necessary ofter mav-
ing the rear guide to rase the ventilator pssembly
{see above, Ventilator Assembly, Installation and
Adjustment]),

Rear Window
REFPLACEMEMT

Raise the lop, Remove the 21 Phillips head screws
from the inside of the rear window retaining moald-
ing. Remove the moulding. Remove any old or
brolien ghass.

Place new glass in position and position the mould-
ing. Install the 22 Phillips head screws,
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Electric Motor ond Lift Assembly

he convertible top is raised or lowered by an
electric motor and two lift asemblies, The eleciric
moter and ope it assembly are located inside the
left tear quarder Lricti |'|:II'|I:J: a fexible deive shafi
assemhbly transmits power from the Jeft gear box
o a second 1ift assembly bocated inside the right
rear quarter 1rim pane,

I'he top mechanism coniral lever & located just
helow the lower lelt edge of the instrument panel.
Mowving the lever to the left raises the top and to
the right, kowers il.

When the e reaches the limat of 12 travel in the
desired directian (up or doam), an automatic circull
breakir protects the mowr until the control lever is
released to its meutral posation.

The electric motor and the two lift assemblies are
illustrated in Fig, 43h, The proteclive canvas cover
on the assembly pictured at the left has been removed
i show the worm screw, [The gear boxes and worm
screws are prelubricated and requite no (urther lubri-
catiom, The Bexible drive shaft assembly transmits
power to the vight hand gear box and worm serew.

The electric motor is protected from dirt and dust
by a rubber cover. Thi slor in the end of the motor
drive shaft and the skt in the end of the gear box
shaft, set ot right angles to one anather, are connected
by a rubber and steel coupling. A 73-ampere circuit
breaker, mounted at the upper center on the enging
side of the frewall, guards the molor against short
ciroutt and overload. See Fig. 43t

REMONAL OF POWER UNIT

Lower the top. Disonnect the battery ground strap.
Remove the rear ssat cushion and seat back. Remove
the trimi panel, Remove the cotter pin from the
casteblated nut, Remove bolt, robber washer, Mar
witsher, and bromge spacer bushing from the lift shaft
i top link, Hemove the bolt and® lower the ikppeEr
end of the Bt assembly 1o the floor of the car.
Disconnect the motor ground strap from the frame
bracz, [Disconnect urtdlz pill out the fexible drive
shaft from the pear bos. Remove the cotter pin and
washer Trom the lift foor bracket clevis pin: | see
Fig- 437), Hemove the clevis |:|:in froon the hracket,
disconnect the green and the hlack wires from the
junction block, and lift out the complete assembly.

IHSTALLATION OF POWER UNIT

Conpect the wiring harness o the junction block
(eEreen wire to the top terminal, black wire to the
middle terminal}, Install the asembly in the lift-lo-
Moor bracket and install the elevis pin, washer, and
cotter pin. Connect the upper end of the lift as-
sermibly 1o the Jife shaft to top link by insialling the
bronze spacer bushing, rubber washers, bolt. castel-
lated nut, and cotter pin, Conecl the fexible drive
shaft assembly to the gear box. Coinect the motor
ground strap” to the frame brace. Install the trim

anel, rear seat back, and cushion. Connect the

attery ground sieap.

B NP LT ATIRAE Y
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ACJUSTMENT OF LIFT ASSEMBLY

Rase the top to determine i it fts correctly. 1§
e side rail 15 higher than the-other, the adjusiment
ol the worm srew of the lift which was removed has
been disturbed, Disconnect the fexible drive shaft
end from the gear box and with the top adjusting
crank ilinstrated above correct the adjustment by
cranking the worim serew in of oul to equalize the
Il ome gl wirm

The top adjusting crank for manual ad justments
can be made wp in the shop from 316" (480 mm.)
road stock filed toa 28" (3200 mm.} male square on
one end for about 347 (1,90 em.) from the end.

Bend the rod into 3 crank shape as indicated in
the drawing, The female end is made from 3/16"
(480 mm. ) inside diameter tubing 2% inches (6,35
cmy] lomg Inseet the tubing over (he squared end
ol the rod and pound the bing square for about
one inch of it length, Careful squaring of 1he
tubing should result in o squared end of approxi-
rr|..'|.||.'|_g.' .!dl-” 320 mm. ) inaide SLATe. Bolder ar braze
tir crank at the in2ide end of the t:.l:bil'l:g.

NMoTE—When cranking both sides simultaneously,
use the crink only on the left {motar) side of the
Mezible drive shaft. with the male end of crank
inserted 1m the pear hax :|u.~:i!:i:|r}" drive :|'|.'|'!E'|.'l!:'||.'|l=
amd the left end of the Mevible drive shaft inserted
inte the female end of the crank

REMOVAL OF MOTOR OMLY (TO REPLACE
MOTOR OR TO IMSTALL MEW COUFLING)

Disconnect the battery ground strap. Hemove the
rear seal cushion and seat back. Remowve the rear
quarter trim panel. Remove the two puts and lock
wather [rom etch motor-to-gear box through balt
Lift the momr with bolts from the pear housing
(see Fig, 430,

IMSTALLATION OF MNEW COUPLING

When installing a new coupling (see Fig. 43m}, the
slotted end of the gear box drive shalt must be ot
a right amgle to the slotied end of the motor drive
shaft.

INSTALLATION OF ELECTRIC MOTOR

Start the through bolts into the gear box howsing.
Align the elotted end of the mator deive shaft 1o the
coupling, then push the motor through Balts down
into position in the gear box housing, Install the lock
washer and nuts, [nstall the rear quarter trim panel,
rear seatl back, and cushion, Connect the battery
ground strap

REMOVAL AMD IMSTALLATION OF
FLEXIBLE DRIVE SHAFT
Disconnect the drive shaft assembly at the point
indicated in Fig. 43m and pull the assembly out of
the gear box, Hemowve the drive shalt end from the
ather gear box and remove the shafi assembly
When installing o new shaft assembly, take care
nod 1o kink or bend the drive shalt shell.




o ANDE 1A SEELT MAaMUaL

COMVERTIBLE BODY 180

REMOYAL AND INSTALLATION
OF WIRING HARKESS

Liszoest the hattery groond soiax, Beaeee the
front and rear seat costions and the rear sl bach.
Rencie the Zoft rea- squaries trice panel and dis-
conncot the Black amdd gen wires from the jurnction
boock. Fesld back the Nonit znd cear Monz carpets on
the of1 side. Eafwe 1he Aoor iwacdliap material.
Siscomrmecd the black and green wizes from the con-
el switch cerminal, Foermowe the Zeft cowd kich pad
and pull tae harfess down Laneagh e cowd ganel
[emove the serewn bolfing 1he wiring hames to
the our pan clips and remuove thee wiring harness.

When ins1allicg che wining harmess. firsl zun the
lieneas p throuar the eowl parcl o the swilcd,
Ceornect dhe wirtes %o the prer terminals Elide the
ataer end af he harsess through the holes provided
'n ke tra- et hesi board andd then conoeat The Back
wices to myiddle ferminal a=a:l the green adres o top
wiminal on the modor poeshion blocs. 1astall the
harmwess in the e ot 2ips and dnstall the serews

REMDWAL AMD INSTALLATHIN
OF COMTROL SWITCH

Femnowe the s acrew Trom the conire| swarc lever.,
Eemove the lever Zrom the shaft, Remowve the fange
wn walding the switch W the -ownting bracket.
Femcwe the soitch by pushimg the swicch <hafl vp
throzgh the hole in 1he mowniiog Brachel Dissnnest
the black and 1he grean wires From Lhe wwilch
termirals

To instaib switch wescanbly, ceverse 1he removal
prewesdure.

REMOVAL AME INSTALLATION
QF CIRCUIT EREAKER

Disconaeze the bartery gicand srrap. Giscomnect
the toro black wires frem circnit breoher tercnmals
Kemave Lthe [wi Mat head screws. Remove cireuit
breaker. Reverse chis procedee 1o mnscall,

Top Cover

EEMOVAL
[vwer dop. Hemowe the chroms moolding from
the hezder.

Ruise and loch fhe 1op. Hemove al racks holding
cower Lo header. Remove the tacks Tnlding the 1op
pads al header

At tle rear bow remove 1he Phillips head screw
frcam the nemamental binding tips an the conealing
siripe Remave twcks, cooccaling strip, and descard.

ltemove Phillips fead screw gnd dress wasner from
The Tear yuirier side zail on gach side. Pull cut ihe
window weutheretrip Froan Tear quarier side rail
Hemncaee the retoiner thos exposed. Pul, top cover
away from fhe side rail

Blemowe the cover koot [zstenzrs along the rear
deck, nenamental tips, 1a0ks comccaiing sieip, and
vacks holding ccar curtain.

Romove lop cover. 2eing carefol nut e damage
The reas windme mor e mar the chrome vt window
i lding.

IMSTALLATION OF TOP COVER

Faise and scourcly lock tle 1np. Closcly dnsce:
al' nailiag strips. Tigaten wll grrips which appear o
he loosc. Lo addtional deive screwe CPare Ro
267X 1Y for this perpose. 11 any of the sirips are
broken or dasagel, replice with new strips,

Lay vl new cover on irimmer's bench a4 install
rear window frames ool glassey with new weasher-
stripe. Slart alt screws before any tightening 1 rlone
Waen (tames glave and weazkerstrips ane sroperly
aligncd ane Il gotews ure started, proves| o Tigte?
mockerztely and progressively o avuid Ereasking e
wlagses, Santing studs minle froe 347 (120 mm. ]
hroaz: brazog cod will awd n tle propes assembly
of Lhe pear wendew plawes. The siuds showd be
25 (150 zm. 3 longg and shoulg e threaded nnonne
el owith 357 (A4 mum.) of $6-32 thread, Tweive
stugds 29 required. The starting siuds ate sarewed
imin every othes hole of the ouler member of the
feame. Then the haek eurpmn, which comes with
Ihe leoies already punched, is placed owver the stods,
after wAich Eae v glasses with weatherstrips at-
lached are plRepd over the owter member of the
frame  Thiw opecation i followed by plicing 1he
innsr meiher of thc frame pwer the gladses. The
rezairibng sorews ace then stieled i tBe tes hales nat
secupied by the statning soeds The stods arc then
cermoved and replaced by the remainicg miaming,
ECrEWS,

Lay ann the now tie strap covers an the hosvs
(finishen? sides of seams dewn], wizh rhe inner weams
of the covers i line with the enfe of the tcoular
cushians which #xiend across 1the Ma. 1 and ko 2
bows. Tack thy fecns® end of the certer panel of he
cower ta the nailing strip at the (runl velpe nd e
headae. Strefch the tic sirap panel teatwand Lo che
oy nailing strip The doslance beiween the rear
edae of the Mo, 2 1w howe and the froot edge of 1he
rcat top boaw 15 2104% (3306 cm . A sionied peeee
of wewnl com easiiy be cut toes[ip uver thase Lan Tanws
aL rheit center powms =0 as o Bold chem firmly in
placa. See Fig. +¥n.

Tack che te strap cover central paoel sccutely at
all five poinis of bow and body contact, Hegeat this
process b the opposite side of 1he 0.

Gn che central panel of che tacked down cie st-ap
cover lay three strips of 3 {762 om.} webkimg
Artrange cre srzipe of webhing just imsede the ecter
seam: anethor, -ust inside the samnr weamt; and the
third, cverfapping Lthr alber tws, in the ceater.
Srart “he {remt end of the webbing at che intet nail-
ing piece an the front bow, not @1 the nose nailing
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strip  Srretch the webding rcarwand to Lthe bocy
nziling strip and secune with tacks thew aril al
ine=rttedizfe and rear bows, COnogach side aof the oo,
hetween 1he header acd b | Saw, the oo 0 bow
and Me 2, Mo, £ anel rear iaew, 20d hetween cear bow
and the cear deck, place a piece of J&° (860 mm.]
thick Blue wadlding 3™ (86,31 cm.] wide over the
webbing. Croer These fuur pieces ol wadiling, plaes
one pitoe B84 (1031 1m.) wide and long enough to
reach [tim the rear deck o the header tacking serip.
Fiud the ouler panel of the cowver nward over che
hlue wadding and rack af ai) fiee poiats. Fold che
inner pancl ot the oower oriward 0 lap over the
outer panel aped tzck al the header, rear bow. and
boudp oaly. oo nat tack at imermuediats oews. Secce
the |ap of the inner pancl o the duler pranel througn-
alir the encire Tength with eenwnr, Repeze this procecs
on the opposite sile nf vhe g

Lay the new fupr afver on the top bows in 1he
proper posttion apd place ® fen tempotary tarkt
at the birom of the Dhack curain. Check the [
af the quanier panels of the mew coesr al Hhe op af
the heely quarcer panels and remows atd replace
wempneary tacks as reguired fo oblain o gmonch o
acactd the bottom of the new sover. Throw top
cover rearyatd ower the trowk cnvee and grasp the
oo odge of the Saek cnrrain o steetch vpmard and
forwared aver the 1ap of the rear bow, 'When back
roridin has heen siretched smoothly between by
apd rear bow, tack top of cear cuctain o rene Bbow
permanencly. Meatlr trim off excess anaterial o
Eack cortam Torware el nesr ke tack line. Pull
Lo cower forwand 1o [t bose, recheck it and align-
mepk of side panels of new cover with bows and
rempotaciy tack only the front ends of the rower
side pancls 1o the meader Eront nailing strip Sinelch
and femporseily LAy rear ey af oover sida F:-EI':EIE
1o rear bow nailing strip, Chegk center pansl of new
cover Tor weinkles, Temenwve and replase lempo-
taty facks as required 1o accomplish o smooth
ceaver application. When 1he seridce 1 satisfactary,
pecnacencly A the froot ends of the cover sick
peoels arcuna the counded nose of the hexder.
To i Lhis 10 will e mecessary w0 anr diagesally
towird tke far reat oorners of che op foronat
b0 exee=d 1Y [254 om.). Use cutrewe caocion L
avnid extending the diagooal cuts bevond the prings
which will be covered by the nose moulding. Lap
the material b make a wiinkle [me (mnL corner
tirasp the rear oipe of the new cover and stretch
rearward owver the rear bow, Tack e rear edge of
the cower $o the rear bow pailing s1rip perrnanently
and ent off excess cover marerial mothe rear of the
rear bow tack line, Mermanently tack the bagk cur-
1ain 14 the lady nailing strip.

Tisseall vew wired closing sicips at bortom of Sack
curtain and across oo ot rear oo 03 cover tack
lincs at Whess peints, [Finish the closing strips by
slresimg thrvaghout 1heir encire cength and install the
ovHarmental meeal 2nde with screvs.

Lse top boot as a femplate and instafl the snap
fastener bases through 1he clasing sthip and che body

meial Lse a 30327 (740 mm ) cbnll 1w stan ahe
hits: aerews lascate the snap fastener bases carefully
unil chech with the top boed as gach Base 15 Znacalled.

L oo approves, snag [aslener ol znd instzll saap
[astzners along the |ower edges of the top cover
aquarker lensli a1 e Tncations, indicared by the bases
which wete ned removed. Cement ep SuaTier pame!
1o reas guarier side ral, instais relainer and mouldiog.
Alipn a1d securely install e rhrodne maslding on
the leasizng edigs of tae heoder. Unlock, lower tap,
rajge 1o, @md Toch ta check instaflation of the newly
appiied cover far need of aadjustment.

Top Bows und Heoder

HEADER, REIPLALCEMEMT

Lonwer top, Remave the header chrome moulding.
Flaise 1op. Rarmowe all tacke holdimg top cover o
taching sreip and racks halding tie straps 1o hepdes
Lower oo, Hemowe the brlis oun each £eone side
vail. Header can new be slipped forwaré and out
of fromt =ide Tails,

MNo. 1 AND Mo, 2 BOWS

Fartiafly loawerd top and fold kack top cover and
pads. Renicwes the four boits hodding thes hinkages
eoe She side rails. 1t it s desired 10 removs ane indi-
viduak bow from the Jinkapge, it will Le aecessiry Lo
derivet the beew [eorn 2 ok arm at cach end.

REAR BOW

Faise top. Hemove omameotal ip, concedling
stvip, and all tacks hoiding Lthe cover. reir cictain,
and tie straps Ly the how Renove bolt at lower
eods of binw,

Top Cross Brace

Commander

fn the 144 Commander canvertible top, lwo
suabilizing top cross braces tin Tedween the top bows
and 1ke teg cover Trwee 1l left snd of the header
dinganally w2 punched fange at the rght of the
tipe f 1he o scorage well, a0 frum e ighl end
ol Lhe header to che punches] Nange ac the lefl carner
of tae well.

The hrares aes bolted to the header and are al-
tachod at the rear by means of ap acjustable ceen-
bwekle which is covered (or sppearance by a glecve

The braces and zleeves are made of the <ame ma-
terial as the o The Braces are backed by felt padl-
dimg bt protect the 1op ooveer from Cricikanal wear,

With the toe nsed and resting [bat nob locked)
ont the wimlshield (ilss, the cvoss brace turnouckles
should be adjusted so 1hat 1he braces are a1, Do
rot 5o tighten the turnbuckles thar the header s
puller] epther 10 right o lelt From 3ts resbing posilicn
aob the pilocs. After cthis adjostment. the wp mayr b
locked o place. T he Braces, pooperly adjosted, acl
1> slihiline iy |!'!I1I.|1'!I'I|.'_'|-' il lateral wnoting be-
foreen 1he Lop keader and cthe windehicld.
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1. HEADER AMD LOOKINE MECHAINITM
7, HEADER To SIDE RAIL PRACEET

1. §I0E RalL W LINE, HINGE, AND EMACGKET
4 MO, 1 QW

5 M, T EON CONTAOL LIWKE

G mil 2 BN

7. TOR OFERATING LINK

B. TG REAR BOW

5. MEAR BDW ALAT IROM

Ik LIFT AHAFT TO LOWER HINGE LINK
11, LIFT EHAFT EPACER AND BOLY

12, LIFT SHAFT TO BQOT RRAGKET LIAK
10 TaP BODY BRAGKET

14, LIFT AMND MO TR

16, QAOUND CABLE

Fuz. dio.

i& LIFT 70 FLoo® ENACKET

1T. WIRING HARMNESS

L FLEXIELE DRIYE aHATT AND CORE
19. LIFT COMTAOL 3WITCH

0. LIFT LIRGUTT BREAKER

1. LIFT TO FLOQR BRAMCKET

1, TOP RIGHMT LIFT

7L TOP EOQOY @RACKET

2%, TOP RALANGE LIMK

{6, AEAN BOW 3LAT IRDM

2. TOF DOPERATING LIKK

3. BOW CONTROL LINK2

. 11DPE KL W/LIMK, HINGE, AMG ERACKET
). HEADER T3 3IDE Rall BAACKET
30, WEATHERAEAL
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Top Assembly

REMOYAL

The ennire assembly consisting of top cover, bows,
shile tails, aed hankagea can be remoeved 2s 3 uwnit.
Riiws topa b doe peot lock it on the pilots. [emoya
the Easieming souds at the rear deck, the concealing
sbiiss and tipa, a2nd all tack: along the Tear deck.
Rernove the master ad)ictooont bolts holding the top
nalance Jinks 1o the top brackets. Temiave the bolts,
washers, and spacers holding e top links w 1he
Lift shafis. I'he top now can be Lifted Pree of the car

IHSTALLATHOM

L crver Bemp assernhby im0 posarion, connect the top
balanze I;i:Es ansl imstail the massar adjusting boles.
Connect Lthe BFL shafl te g labe walh the bolt beade
s Lhe iwgtside of cor aned the riebber washers beiween
ke tp Jinks aed rhe lifr shafts, one on each side
of rhe peomze spaeer hushing. Insiall the ot kot
don met tighten it ewcessively. Use pew cotler pm,
Raise 1o till it just clears 1he bock studs,

Examine nailing sirip ancl reporn Af e showld be
replaced. Moderately siretch and tack alt elements
of tae e straps b Lhe body nailing strip. Tack back
urtain to bixly naglmg alripe Llse only i ounce
Japannel 1a0ks aod s-.L'::ue the racks approsimateiy
[* 42,54 o] apact. Lise extreme care in the 1aching
of the back curmaih 10 the bedy. Avoid wemkles
or bulges, Raise lop and Joek lasped back curtaimn
for smowath By armued quaners and  install new
chsing sorije €lnse sirip o conceal tacks amsd install
reeral cectnabals,

Lise the top boot as a templare and carsfolly
instail the snap Tastener bass studs Chech will tvar
after each base is imstalled Ulse g 3032 (240 1.}
ZrFl to s1at1 1he base sorews.

Imseall the toqr Twsal alep tgr of rear seat and
pul el Teg v runk.

Top Alignment

Three adjuscmend points are proviled W algs
the top. The master adustment for cleacance berveen

the 10 side eails and the cear quarter op sections
1 the window glasses is made at abe serrated oot
af the 10p balance link (see lig. 43n). The bow
aszsecnlly al this point iz slonted anel serrated on
cach side w0 that the correct position vzn be obtaincd.
Adjustmenc here controls the Feight and lengih of
the side wmils amd deletmines Top aover tansion. To
make this adjustment. suppost the side radl, lift the
top off of the keader milars. and loosen the master
aﬂ:j’ustmmt birdes. Then ronve the top lorward or
rearward [0 the Jesired position,

Fuor correct fit of the front of the top Lo the heale
pilots. loosen the three Bolts set im 1he elongae| slos
on each top side rail and mows the g eeler forward
or Tearward 1o obtain perlest fir,

The thard adjustiment is made at Lhe worm screw
of Lk el assemaly. |F 2ither ane of the lifc assemSles
i remvesd, the wakm scsew lenmgth may be disturbed
Trsceeescs the flexikle drive skajt end from the pear
kew 2nd with the crank illusirated in Fig, 43k
adjuac the length by screwdag the worm up ac dewn
o equalize the oad on cash worm without putring
a sirain on the op linkage.

Care of the Top

The [947 Smdebaker Converdiale 1s equippe:] with
a Junamis Clean Easy twa-ply top. The [ace of 1he
material {5 tade of cottoa and paprn cobberized
o 3 eotten back, producing a waterprool material
The vobar is fast, vai-dyed oto the ﬁlhlil.', agsuning
Ieug life and wnifarmify,

Teaflic grime or other snbing way be removed by
washing the top with a sudsy nizrure o mild soap
and watm witer Sirong sulvenrs, naphtha, or carban
tetrachlorde are por fecostimetded Jor cleaning this
Fabric, Seamie Spots can be removed with art gum
rubber amal & sede Trush.

Maul splashings can be washed ot doused off with
canial wber.

The lita af the top can be roaterally Zengrhened
if care is taken fe dourer Lhe Lok oocly wlen 20 4 A7y,
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BRAKE SYSTEM

“C" WASHERS AND ECCENTRIC FINS

G, . —FronT BRrake

The 1947 Champions and Commanders are equipped
with Wagner Lockheed Hydeaulic, self-centering, self
gdjusting brakes, A column of Quid forced through spe-
cial tobes tranzoils the pressure applied by the foot

-\‘-\-\-‘-‘1—\""—\- WHEEL T | IMDEAS

— W HEEL CepinbiERg

PASKINE BLAEE LINK PARKING BRAME LEVER

li‘.l.lklhll.'. AkAXE CARLE

AHCHOR RETOAN SRRIMG
AMTHOR BLOCK

Foi: #5 ——HEAR BREAKE

pedal foothe brake shies in sach wheel assembly by dis-
placing the pistons in the whesl cylinders. The egual-
1zecl pressurce, which does niod poEmiL hr:l_kinq.__- At i
unlil 211 shoes comtack the drums, makes the brake
sygtem self-equalizing

T Bxazf Pioal
'

Fm, 46 —Hymaavnie BRake Svysres
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Self-centering Device

CHAMPION AND COMMANDER  In the new brake, cor
ventionl brake-shoe anchor ping have been eliminated.
The lower ends of the shoes abul against a salid block
righdly attached to the backing plate. This block is ma-
chined so that its sides are aligned radially to the axle,
Rounded abutmenis en the lower ends of the shoes al-
low the shoes o rock laterally on the sides of the
block. When the brakes are applied, the shoes center
themselves by moving radially along the sides of the
block wntil they are in their proper positions in rels-
tion to the drum, This jreedom of shoe movement re-
sults in increassd braking efficiency and greatly sim-
plifies shoe adjustment problema,

ARCHOR ﬁln?’/

APCHIDA DK

Fifi. 47, —SELF-CEMTHRING TMEVICE

The seli-ceniering design permits the anchor points
tn be higher, or claser to the axle, than in conventional-
tepe hrakes. Because of thiz feature, greater beaking
effort Is obtained from a given line pressure Many
birake troubles are ivacealle to the facl that ihe shoes
are not properly centered at all times. Since the shoes
of the new brake are seli-centering, it s possible to
realize the same performance after relining thal existed
when the brake wes new. The scll-centering device re-
QUires o mainienance,

Self-adjusting Device

CHAMPION AND COMMAMDER The seli-adjusting de-
vice automatically compensates for lining wear and
virtually maintaies the original pedal travel through-
out the entire Tife of the lning. The device is located
on the forward shoe enly, Since the lining on the re-
verse shoe wears slowly, it |5 wsually untecessary to
adjust it until relining of the forward shoe is required.
Rasically, the self-mdjusting device consists of a con-
tact plug, one end of which extends through 3 hole in
the centee of the shoe and lining. The other end of the
plug is centrally pinned to & lever which, in turn, is
pinned at its lower end W the brake shoc. “The upper
emd of the lover bears upon the brake ecomtric when
the brake is in the released position, A spring-actuated
wedge is inseried between the plug-and-lever pin anil
a wedge guide is fastened (o the shoe.

The contact plug and ever always move the same
listanice from the brake eccentric when the shoes are

applied. During a brake application, the shoe is forcesd
against the drum by Auid pressure and carries with i1
the contact plug which is held at @15 original position
in relation to the lining surface by means of a light
holding sprig. For purposes of esplanation, we can
asnme Lhat the contact el of the plug does not wear
ionsmich 48 the actual wesr has been found (o be very
slight and is compenzated for by the lever,

With subaequent brake applications, ond as lining
wear ooeurs, the contact plug when pushed inward by
the brakie drum moves the adjusting lever in relation
ta the wedge guide and allows the adjusting wedge to

ML

TE EETURN SERRG

ECCEREIL

WEDGE TIHAN THUNG

Fi. 48.—SpLr-angustins DEVICE

adunnce apward by spring action and therehy take up
the clearance between the plog-and-lever pin and
wedge puide, The welize holds the lever in Bta adjusded
position in relation Lo the shoe,

When the brake & released, the adjosting ever ee-
sumes coniact with the brake eccentric. This limits the
shoe return to its original drom clearance, Thus, the
shee has been adjusted an amount equal Lo the lining
wear. This action continues, with {he wedge gradually
advancing upward until the lining has worn to the
point where the contact plug has reached maximum
travel

When to Reline Brakes

CHAMPION AND COMMAMBER When the lining needs
replacement, the self-adjusting device ceases bo operale.
Should this acour, the brake pedal travel will incresse
and the driver is warned that the brakes need relining.
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Relining Instructions

Shoe Hemoval and Disassembly

CHEMPION AKD COMMANDER To remove the fronl
wheel brake shoes, place & clamp across the wheel
cvlinder bosts, Remove the anchor spring, the shoe re-
turn spring, and b C-washers from the brake shoe
pooentric pins Bach shoe i removed by pulling the
heed of the zhoe away from the anchor block, Lifting
it from the backing plate until it is clear of the eccen-
tric pin, and then pulling it away from the whesl eyl
inder. [See Fig, 49.)

To remove (he rear wheel brake shees, ploce o
clamp seross the wheel cylinder boots, Remove the
anchor spring and the shoc return spring, pull the
parking lever townrd the center of the brake, and un-
ook the cable, Then remove the C-washers from the
brake shoe eccentric pirs and remove each shoe in
the same manner as [ollowed for the front wheel
brakes. (Sxe [Og 49.)

To disasemble the self-adjustmg device, press the
contact plug inward until the wedge haz [ully ad-
vanced, Remove the hairpin cotters, Maintain presre
on the contact plug while removing the wedge tension
spring and while withdrawing the adjusting lever. Re-
papve the wedge, wedge puide, contact plug, and con-
tact plug pressure spring. (See Fig, 50.)

SHOE RETURN SPRIMG

FORWARD SHOE ~

= =
ECGERTRIC —
ADJUSTING LEVER

= = COMTACT PLLG

FRESSURE SPRING
COMTAST PLLG

f‘_,-r"""

WEDGE GLUIDE
= = ADJUSTING WEDGE
WEDGE TEMSION SPRING
o = AHCHOR SPRIMG

Et= A GHERE

EAAKE SFRING HEE .-'

Fie. 40

Relining Brake Shoes

CHAMPION AND COMMANDER  Femowe the old lining
argd reline the shoes, Predrilled linlng acts, designed
for the sall-centoring, woll-adjusting brakes are avail-
abile Teoen The Stidebaker Parts and Accessories Dvi-
Slon and Paets Depots (Lining kits inclode new con-
tact plugs and the Flug Adjusting Gage FL-1047.)

WHEEL CYLIMNDER ASSEMELY

Fro. 50 —ComMeriuerion oFf THE CHAMPION AND COMMANDER PRONT BRAKE
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AL UETIMG Saeh TOOL FL.10ar

Bivel the limiags to the shoes, rmaking =ure shal there
i appraximatelr LS16Y (1,585 mm.] clearance be-
pweer [he 3727 019030 mm.] condoct plug lining ble
iTo bae comlact plug

Always Use a4 new contactl plug wheo peasaosbling
thee aell-al jasizng device. Al ather para of e seli-
adjasting clevice slesuld be cleased, jospecled Dor mear
or datiee, aad vopzaced iF necessary.

Completely retzast the adjusting wedge while press
sop the coctach Al Ulamp the shoe in & vise w0 Lhat
che jaws of the vise wre dibecfly betieath and bearisg
againg! the adjusting lever 1o peven) movement of the
cotacl plug. File 1be cobracl plug to wichin 00s"
(0,15 mm.) of L3¢ lining sucface weing the Plug Ad-
j'.l:‘i'!irlt: {'1'-.d|5|_-= FlL-i047. (Her Fig, 5.

ADIUSTING WEDSE

o
_——

S T T L

i
WEDGE TEMSION SPRING ’ -.

luspeation of Sell-adjusting Deviee

CHAMFIDN AND DGMMANDER  For the self-adjusling
device ko function properby_ the end oi the coolact plog
musl cither be Jewel with, or estend not mace Loan
05" G I3 mm.) abave, the lining sucfacr.

To tesl the contach pPINE Prossne Epring, COMpross
the confack pluy, Fully cetrace the 'nr:trgl:. and hold it
it 2 folly rmejracied pasition while pressiog amwd nes
Iessiog the contant ldog (see Fig, 52F Wilth the wedgge
2T Iw ehe Eqlly retrzcied pusitinR. sebense the oon-
Lar! plug, then Lhe wadpe, T lest the wedge attion,
macowally sleperess e contart phiz, iding whether e
wd e Bl aioes, upawal (see Fig, 533,

Boih teste thawld rewves! posilive spring, a2tio. Worn
parts sboulé Be jeplaced wlen eicher the cocracl pleg
oressuce spring or ke wedpe fepsian sprong Ealla oo
Tuncrion properly.

T

CONTACT FLUS e

!

W

W
i

Fre. 52
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ADUUSTE{G WEDFSZE

‘_.-

ﬁ/nges TEM5IOMN
-
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Braks Reassemably and Initia!) Adjusi ment

CHAMPION AMD EOMMANDER Do nod lubricate any
rart of the rake, fiefore mevnting e shoes upon the
awking mlate, fully vetcact (pall downward} ke ad-
justing wedge while prezaing oo the contact plug.
Moun: the shews. Remove the whesl eybineer rlamps
Botate he shee adjusting etrenlzics to the teleased
pusition dod cenler dhe shoes an chet 1he leake drum
in be installed.

‘The initial edjust:oent is made by mevually seiting
the tronl and rear shoe eccennics [see Fig, §4). The
porking brafs musl he oen Lo relodsed pusition during

affustment. Adjust the lining cleuance Sy coLiting the
eceeniric adjuctient awany from che wheel cyliuler
witk ihe wrench handle poinced oulward, To edjua
the Iront shoe, vatate (he drum forwaed amd bringe 1he
shoe inin wusy oomtoed wizl e drm ooneil a sligh
drag i noted; then hack off the eccentrie until the
trum tumms freely. Fo acotd fomepies the sefj-unjuse.
fg device, e nad agply mora Jorcd ta Mo recouivic
tham iy weceisery fo bong Mie ghee Tnde ewiy cmetgot
tedtd Hhe drum, When adjusiing the rear shre, rolale
the doum backwan! e bring Lhe shis inln conlact
wnth the drum; then back of the cocentiic umldl ihe
drum turn freely,

REAH BACKiWEr FLATE |E2L2K wiFiy]

Fic. 54
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Braks Pedal and Master
Cylinder AdJustment

CHANFPION AND QOMMANDOER  Loo tuca froe moticn
al the hrijke pegal coduces Lae effective travel of the
wsler cxlinder piston; oo Kitle free Lrave]l may cause
Lhwbing o»f che brpass port ard may prevent Lhe
Lrakes from releasing. For this reagon, &djusd 1the brake
pedal by Iopsening the lock net o the pistan mad and
furniag che larmer nut until oot Zess han 174" (6350
mm ] and ol mare chan 3787 (325 mml) Toee
modal frawee] exiats feoe Fig 553,

T
L

b 1'|_'.

1. T

4T T

FIZTaN  FUAH ADD

Eiz. 55

Bleeding the Hydraulic Systam

CHAMPION AND COMMAMEER  “Uhe (itegsct operatinn
nf the hedruwlic brake: regueres o “solid colwne™ of
fluld 3 L7 system. [F air ieibliles are preseol io Lhe
Ouid, i is necessaty 12 Bkl the sealen The neces-
sity for ibix operaticn is indicatoed by a sufl o spongy
pedal

® The recarenic wos? be 20l duzoce the blesmding op-
crazion, U'he Wagper FIL-30A Auteinatie Rebller elim-
inatrs all pussibilley o wr enlerng the aypatein becanse
3 2 ack of 15 |!|.|r:r.p; Lo |:|-]|-.L-|:'|1'r|g 1:{:-|‘.'lEIl.il.‘lL‘| I:Stl‘.'
¥ig 54]

Zlip the beeder drain bose over the bleeder sorew
o o of the wheel cvllnders a@d allew the bleeder
hinse 1 bang tnoa Clean coudainer, preferably glass
Tovien (he Tilegder screw wor mocs than ane [0 Lore
and depres the bBrake pedal slowly: shen allow -he
pedal ta ceturn sowly 1o the roleaaed position TThis
|r,_'|:_'r.zr.ir|r|, wlaicdsy I:i.l.lr_'IE U LA air drom Lhe swestem,
shwulil he sepeased approsimately fen tines,

Walel rhe fuw from Lhe bleeder bose, “ing sare

that the b i sebrecpel in Lhe Aoid it e comlainer,
Wher air Subbles cease w opprar, depeess 1he boake

pedal and cloze ihe bleeder comuection, Flod with-
drawn Love 1he sezleot sbookd 2ol Be osal aguin

TIn blewd the enlire aysien, pecforn Los epseoalion
at carh wheel. Then £11 the orascer evllinder reseswioir
er wilnin 152 12,7 mm.) droe the 1oo.

Preazare Bleading

® The Wamner Floid- Bzl FL-228 facilitetcs the hiced-
g epesilizn brointroducing Ruid under pressure it
lbe musier cylinder, The repaic man ther bleeds toe
Eour wheels in order. Cynslant prerscre i mainlained,
e Audrl 35 icer 9r gpilled, and <he job is comzleted in
mimimum lime

WoaF.-—Dleed Mee mdl Eolider ar the sormn pleg -
midad a0 By rop of Lhn need

Servicing the Master Cylinder

CMAMFION ANO CEMMAHDER The duid resecveic ardd
Lhe cxlicaler bacrel are anirtegral casting The rezet-
vl ea pravicled wath a0 comiination Diler awmd boealner
capy whath enainpigs almespherc pressioe <o the Huid
at all b,

Ermewe Ihe master cyplinder §-om the car To disas-
geatbla clie anil, remove the cTamp ring whivh Fastens
the baat o Lbe melznder. "L hen crmove the push red and
coot assem:bly, tas pislen A wire, aod Lag pislan
sur. The sz woe 1s coa:le ol =priog ateel 2o shiould
e heodled carefully. The piawee, the twn oope, the
Trelorn spring awd vetauser, and the check walwe cao
now be eesily remonred,

Adter tae master cvlinder bas been diseieatled, pes-
lurro the followineg irspections aad opeiztion,

IE the por hole 5 clescd, rew 4 wiee chroogh che
Lele

Ti 1he primery cop s gosovcd, ceplace it with a
LoW OEC.
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If the eylinder bore is pitted or scratched, hone 1he
cwlipgder weall werh ahe FYC 100 Hone Se1 Gae Fig 581
to pestore ibe higbly psdizhed serface necessary lar
cfficient operazion. When haning a cvlinder, use 1he
FL.114 Mudwr Cage Set buoleterncize e diameter ol
the cylincer koro. The FL-1i¢ Burming T shoulf?
L waecl ubter Lhe baning seeragion Lo resove the shags
rdges on the be-pasa port.

Presenoe E mibneral ol ]:1 s .i_l.':i.‘.mzl caies [
deterizratizn, sofzenimg, and expansion of the robber
parls end rpcessitales the ceplicement of tae primany
cup, secondary cup, chech valve, aur walve sear, Tlees
patti are included in the Masor Cwlinder Repair Kit.

The cylinder and a7 st be wazhad o clean al-
catiol (e ot use gisoling, kerasene, 31 oill and Sinped
in Wagoer Lockheed brake duid beloze che unil wores
a=semhbled.

T

BCT

»

Servicing the Wheel Cylinders

CHAMFPION AND CONMAMOER Tolscineil Lhe wiling
or aose At the whee] cwvlinder walel avd wnbook 2
brake sooe roacer spring. Eemove b vwa cap rcrews
Ahlcl ] che cpllnder 1o the kacking plane.

CALTIoN —Pretent e Brake Juid from cnmerg ir
comicc! witd e brate lamag.

Biagzamble he wleel cyloder by reouvige e
two rubber boole and perform cthe [ollowlong lhspec-
tirns agd JpeTRbioms,

1 1he olinder boce s pitted o seretched, khone the
celinder walls wlla the FL-i0Ll Houc Sel. When
hiemingr g cylinder, wer the FL-154 Bl Gage Set
e check el duameter of s ayllncdor Twore.

Pisteas muar be fese frame bures.

Eubber lbaols which bave bees: i wcosloct will
greese w.ll swn linger adequately peolecl the oplinder
Nata forelzn eateer. Sbocld the Boors show syvidence
of presse, Teplace Lhe boois and prease retagners. I
mineral cil i= presenn o the epstea, replace the nob-
bl cupe.

The cvlinder end parls musl be wesled I clean
akohel (Ao not wse gr=oling, kelosens, & oil) and
dippet in Wapaer Lickhesd Fuid keforz the umic iz
reegsemed,

L'!'LIHI.'.IEH; '. P

J-.i|

BLEEDER SCREW

Fic. 50 —Fakis oF CHAMPIBN AND CoMMANDEL Wnirr Crlimoum
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Hill Holder

® The hill holder is special equipment for the Cham-
piog and standard  equipment for the Commander,
While the car is on an upgrade, the ball check valve
of tie hill holder prevents the retun of the brake fuid
from the wheel cylinders as long a8 the clutch pedal
i depressed. This action prevents the car from roll-
ing back after it has been stopped on an spgrade.
The connecting linkage shoull ba adjusted to apen the
kill holder walbve simultansously with the engagement
of the clutch.

When the clotch i engaped, the rubber seal iz held
pway from the valee geat o allsw the return of the
brake flwid (=ee Fig. 60).

- OPERATERG LEYVER
i
WALYE HEAT i \"‘-n.,. S ]
IMLET (RO HECTRNT £ WALVE BODW — 4
18 HASTERN B =1
MEAKE CY LINDERD

TIAMBER . HEAF.,
i A lmans, canE BEPEING

SUTLETE " b mimIBEM SEAL e

Fi. 6

When the cluich 1= disengaped, the rubber seal
meyves to Lhe rear allowing the ball 1o step the re-
twrn of the fuid to the master eylinder. With the
car o A down grade, the hall will roll away from
the rubber seal, allowing the fuid to return to the
master cylinder through 2 hole in the cester of the
rubbrer seal (see Fig. 61},

WALV BOEFY

VALVE SEAT
IR T kB R T I |

T EATIRNG LEYER
| CAGHET

!

TO MASTER . _ﬁ_
HHEAKE GYLIFDES] | -

CIAMIER NEAD
L ]

[ mALL CAGE | L EASE PR

R SEAL | Couearr semimg

Frz 61

Adjustmant

CHAMPION AMD COMMANDER When making a clutch

pedal adjustment, also adjust the hill holder to clutch
pedal rod. Loosen the lack nut on the end of the con-
tral rod and Bomm the acdfusiment nut eilber Lo e
right or the lefl ta provide simultapecus hill holder e
lenze and chuich Flr,:n:l::] engagemient, When tho correct
adjustment hnz been abdainsd, tzhien the bek
{see Flg 62},

Flushing the System

CHAMPIOK AMD COMMAMDER U'sc only genuine Wag-
ner Lockheed Fluid in the braking svelem, Failure to
comply with this recommendation nol only may render
the brakes inoperative but also will automatically can-
cel the standnord worranty. If maneral ofl his been in-
stalled in the braking system through error, it 5 im-
portant that the system be thorsughly cleaned and all
rubber parts be replaced ag set forth in the following
apEErations,

Ablach the air blesder tube to the Atting on one
wheel cylinder, open the fitting and pump out all old
Auid by alternstely depressing and releasing the foot
brake pedal. Fill the masier cylinder reservoir with a
good quality aleohol and pump it through the gystem
and out the open bleeder connection. Add alcobol and
continue the operatiom until all fraces of the ofl or
other forelgn matier have been flushed from the mas-
ter cvlinder nnd from the lines leading (o the wheel

After removing the bleeder tube and closing tho
bleeder Biting, peocesd to ihe other wheels and re-
prat the Mushing operation wntil all four lines o the
wheels are elesn, Te maintain o maximum pressure in
the ling to the open ftting, only one blesder Hiting
shodd be opened at a time.

Eemove all wheel cylinders and the master cylinder
and disnssemble them, After removing the pislon s,
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thotoneghly wash and chean all parls 3o & gomt? Guality
alcahol,

Inztall new rubber parta, (Theae should be [ngtplled
in every cast where mineral oil has bees luiroduced in
1ha syalen, gven though there aoc no vislble slgoa of
fallure.] Imapest and clean the master cvlinder befare
Jml..aJIIJig Lhe hiesy Cups,

Braacemble 1he whesl |'.:,-'|'in|,'|¢r5 ardd the master I;j-'l-
inder and Enslal]l them on the varc, Then install genrine
Wagner Lockbead Fluid and air beyd the ooten as
previously dearribed.

Parking Brake Adjustment

GHAMFION AND COMMANEER Adjusirnent of the park-
ing brake Bnkage iz made al the cilile Clip, locabed he-
Yow the dront propeller diafe, Te make an adjuesiment,
perfurm che following aperocons.

Baize the car uodi the rear sleels jre clear of the
Muar Sel the patior brake lever 4 ar 3 wedlehed fron
it% futly released posicion. Laosen the frant sut on the
threaded end of the cable ar the cable clip, and Lghiey
the vegr wiit uniil 3 heavy drag i Eele whes riating
{he reat wheels by hand. Tighten the Ntonl oot te
meiniain the aljusiment, Then telease the patking
brake iully ant maks sure there ic oo Brake shee drag
aE the rear wheebs ave codabed,

BRAKE SYSTEM -— DIAQNOSIS

FEDAL AROET TO FLEORE4ARD
CALSES
1. Moreal wear of lislag.
2 Brake choes not properly adiugbed,
4. Leak In oyatem.
d. Air in oygtem
§. Fedal impropatly st
d. HNo Auld In supply Lank,

ALL EAAKES DAAR
CALTSES
I Minecad gil fo syshem,
%, Fodal improperty et (| inufficient play ).
ONE WHEEL DRABE
CAUSES

o erll; or booken brake shos return or enchor

=pring.
& Clogged or crimped bydraulic brake line.
3. Brake shoe $et too close to drum.
A Fiseen cups disliarled,
E. Lacize whestl lararings,

EAR FULLE TD OME 30E

CATSES
1v Grease-zcabed ov Awid-sceked liniy,

2+ Eboes improperly set.

3. Backing piate lopse ab axle,

4, Dhifterent makes of ThUng.

B Toren ned peapetly Duflasfed,

€. Clogoed nr crimped hydeaulie baake line

S$PRINAY, SPCNOT PEDAL
CAISES

I, Brake shoes nol properly adjusted.
3. Shor surface not square wikth drum
2. Alr io eystem.

EIEELYIVE PRESSURE ON FEDAL, FOOR 3TOR
CALEE:S
f. Beaks shoes not properly adjustsd.
1. Impcaper lining.
3. Ml or Aukd on Kning,
d. Linlng making parbial coolact.
OVERLY SEMEITIVE ERAKES
CAUSES

I Brake shoea not peoperly adinaoed,
#r Eopse brake backing plates.
3. Ureasc-soaked or Awid-soaked Bning.

e i = ——

MUMBER CATE SUBJECT

SERVICE BULLETIM REFERENCE
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CLIMATIZER
(OPTIONAL EQUIPMENT)

Tn.z Climatizer i= 4 feegb-zir hesting ami wentilntiog
sysiom. Fresh air passes throaugh an air duct, an ail-
impregrated flter, ard then thesugh the Climatize
heating core. The fltered ale |5 dischorged below the
froml seal amel disteibuted unlformly throoghoet the
car interior. The lorge volune of (eesh miv, heated as
required, nol only assists the action of the windshield
defroster bt alsie prevents the frosting of car windows,
[See Fig. 63.]

EEDE AWT CEATRE LA TTFRT
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grmchsier  EbilE FE
ALy dap ke

WP, HelE T RO paie
AT Y R ——
ESEE TEIST WAL IR

MEICTY ESF DYHIR FOE P WA TN TRHE

Fig. 63

The defroster, which includes a bealing booster,
forces heated air throogh Mexible bibes and baili=in air
ducts to remaove the condensation and frost from Che
windshiehd. Figure 64 illusirates the high-powered me-
tor and hbower with the heating coil af the air intake.

BMFEEITIN COMAMEL

HLAT COATROL =

LR RE ST EIL

Climatizer Operation

CHAMPION AND GOMMANDER  The procedure for op-
crating the Climatizer 15 as {olbows:

Open the outeids sight aie [ntake at the cowl hy
raizing the =mall handle locatsd on the inside of the
right side cowl panel to the up position. In extremely
cold weaiker, the air intake may be closed during the
first minute of operation so that oold air may be aveid-
ed during the warm-up period. The inside door next
ta the Fredh Alr Conteol Tever and left cowl senillatar
door showld be closed for satisfaciory Climatizer op-
eratiam,

Shift the Thermo-Control lever to the right to the
position which gives the temperature desired by the
car nccupants.

Tf maximuem air circulation is desired, turn the
Fresh Air “A" Motor contral knob to the right oo iz
first position. Turning the switch farther to the right
decreazes the air fow. When the <ar 5 in motion, the
Climatizer will operaie efficiently withael 1he aid of
the Fresh Air Motor. Air pressare generated by the
speed of the car forces sir thenugh the Clinsatizer sys-
tetn and into the car.

Nore.—Maxinum heat is obtained with the Therma-
Control lever in the full right pesition, the Fresh Air
knob in the fird position (o the right, the Fresh Air
Control lever in the up position, and the inside ventila-
tor door clossd,

Defroster Operation

CHAMPION AHD COMMANDER  The rotary switch “ 0"
{on the bower laft of the Climatizer panel] controls the
opeeation of the defroster. Maximum hed air fow
through the defroster ducts is obtained with the rotary
switch in the first position to the right. Turning the
cwitch fariher to the right decreases the air fow,

Summer Operation

CHAMPION AND COMMANDER When uzing the Clima-
tizer solely as a ventilating system, move the Thecmo-
Conlral Tever to the full left position 2nd regulate Lhe
vialume of air with the Fresh Air Control, When the
windows are closed during severe rain or dust storms,
ihe Climatizer may be used o provide an ample
amouant of fltersd fresh ale for passenger comifort and
also 80 prevent moksture from gathering on the inside
ai the windows,

Climatizer Filter

CHAMPION AND COMMAMDER The frequency with
which the filter peeds servicing is governed by Lhe
operating conditions. [T the car is opermted under dusiy
conditions, e:pecially when the system is used bath
for hesting i winter and ventilation in summer, the
filter will need frequent cleaning,

To clean the filter, remove the boltom plate from
ihe heater housing and remove the Eltecing element.
Wash Lhe elsment in clean Rerosene, allow it to dry
thoraughly to ehminale odor, amd saturate it with clean
CORine il Allow the excess oil o deip off the alemest
birfare n-.inﬂi]ling.
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CLUTCH

sjngi!e-p]ale, dey-disc 1ype cleoches zre wsed o the
Chatrpcns aod Ceouomandee:. The wlvike pracedures
and the cenatractear of the 1we clulch ssserblies are
very ardlar. A peelubricieed, balldype clurch relegcs
Liezkiznpg eyuyoped wide a wesr plale 13 uged wilh Sath
clueehes.

Tlece is me wdjustment forowear proveded nooche
clutch ilsell, An ixclivaiual adjpestmect b perovided Tor
cach bever in manufactgre, byt the adjusting nut s
kckel in psilion ard sl never be disturbsed unless
the cdulch is diemmanbed fur Ui ceplacement of paris.

PRING

PN BOWEL @ "’g

TOGBLE LEVER s ey
STRUT

AHTIRATTLE
SPRIMG

CLUTCH LEEYE

\f‘ . ANDY LEVERS
: ;":“? ILER

BEARIMG AMD RETAIMER

GPERATIFNS SHLMFT .«
AND LEWFE |48 /X

,@x
CIPERATIMG SHAFL "
AND LEVER &5 55

__ PRESSLIRE PLATE

% o
o

The t.ckch priel should have o minimum of 37"
e L™ (L1305 i, to 2540 mm. ) free travel before the
resislaniea ol 1he relegse merhaniser ran he Telt. IE 1e=n
tlean 379" (1903 wen ) fres peslal crawvel cxiota, cor-
reciive adjustments shindd e made, because this oon-
ditior, 1 allowed to persist, well caiuse presatore wear
af the clytch angl che release: besriog,

Mntr=—Chisprinng Telure Serial Bo G-2T1004 ro-
eqaire Trome 1427 nae 30457 (A0 vt LR35 am)
Free pecla: teawel

The hill holder rod adjusiment should ke checked
weneyer £ rlnich F-t'd 1 .:|_1I|1|I:Ir'1t'n|: iy mene. .‘i :-'r|1i
erlv ad7usted contmol rod =il provide simuliansias bill
holder releass with clutch engnigemant.

PREZSLURE PLATE

EYE BOLT
"".-F.-.-..H

EJ.U'I'I.'_ZH COVER

'|

. SCREW
[

","5‘ RELEALE BEARIMNG, COLLAR
U e D WEAR FLATE
u@’ B OILER

%ELEAEE LHAFT

’Dec

BUSHING AMD
RETaIMER

LLEWIS PIM
=LPPORT BRACKET

4 \\‘. PENAL TO CFERATIMG

E-H.AFT RCHD
LK WUT

S PG Pk

CLUTCH PERAL SHAFT
AMD LE¥ER

BUSHING

FULL BACK SPRIMG

Fuz, (% —Parts oF THE CouTtcH Amir Recsase MECHANISW
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Clutch Removal

OHAMPFION Eqmuwy Eae varging woth Lhe dsiwer plate
ant [ re=sure |||:|Ir= .-I.WI.'I-::II}' (BT "Fll,.;:nn Benwve" in
tae VFngite” =sesiwr ) Tasn Shwk oo cluweh peewsire
plate 1elcase Gngrees ara remeve the cutch prezaore
plave and griven plate Toocererer 1oe outcls fuls-
inr. dicconnat e aperating shade Nun: e reledse
shafl and Termsac e dne map seeers and Lok washers
nhich hald she Lensing to the Iransmaszics

EOMMAMDEA B toe cear of che car, Test it on
siurdy slands Dlaced canciee the axle Jweasng, gal re-
nere: Lhe 2raqEmizsion as outlined o he ' Tidnaels
ol =eciian.

Bdise t7e o0t and disconnet pre bolkery teTeninal.
Then teriove Lae srsrkes mognting o slews abd 51
oond =lie sa—rer melor v ol e Mvwlee] boosng,

Aot remewire Lae looen Mol capel or mat aad e
Aot plases, remave U eluizh hodgang moanding g
stpews wnd bplts wheely ave secessible tkrough 1he in-
HocLien hale

Eesmte she 1w :1||Fﬂ-:|:r:n|.—|-&l:‘ cakle rereiner scTews
trtm b erse cnecnbier iocl gaoys vhe speedometer
cabls ca Ao kol Cas way [wsizion.

Ader prolecliog 1@ ol peb (baoe damage, 2lace 3
arljasable jeek venler e czar wnd of the engire and
wereee the snals amd Gadls with the insulalors. wisa-
crs. =2ad s fowa the (ear BOEIRS TI0URTTME

Piscgnner che patkiny brake calde “=em the lever,
she clirk epetanas s1adt from the release shailt, 2od
she Drabe pesdal relutn spring from the (rame eross
ne-r e,

Canewr 1l muhausl pipe Aoy wsls ol the manliofd.
momrave Lhe pxbanzd pape sanstt bracket, loosen Lhe
clamp, and utdle he bracket vl of bls way.

Eromewer Lhie rrar erping siopsrt bcss swember, Then
—presse e ertaming crel hoosing adauting bolts
aod renode che clocch housing True Lhe erpine Tear
plate,

Bleck the clelch pressure plate talesse fngers and
romeve L clurch pressare (date aod drivess plats,

Pressure Plate

Disassambly

CHAMPION AHD COMMANRER Flace the pressure plate
aesembly oo 106 bed of an ecloa pross and irsért a
weod #lork wader che pressare plate snthat the caeer
 free Lo move dewn. Punch oark (ke coeer @il 3
pressure 1ale Jug, 4 ilhsracsd e Apcre g, kefure
dizizzembling e wic, My a afoden Block us the
apring hosees acrods the lop ul £e cover aned runug es

i H_:h"_-'l:n'_l'll.:r'. Tha Hd:-ll.ﬁ'i”l-'. Lrs can rhen hie easily
vermovedl, Kelsaze (he press gliwny is prestnt che
sacnps oo Jwing ouk. Thon Teniovs ther poessUCs
Flnte rose,

To temove Lhe tomple bevers, graspe 1he eves and
evchel: hecweer the thuab and lingee: s: thae ihe
iqqer el ol he lever and che uppee eoul of the eres
Bl are s civse o el ulhel as poseiale. Eeeping the
cychait An seaked s secker imothe Jever, il 1he
strul pwer the Tider on the ead oi the leeet, and Dift
the leves and eveloll off ke pressbe plile.

Bladpl| RAARE LV AR
ML FATE (IR

Roassembly

CHEMPION ANO COMMAMBER  Dedors redsembling
the prossece mlate aswmoly, oodt che Dressure plase
Tz and Iever pins with a Loo flm of Lubripiate

T oremstall 1he toeele lever, qveball, ard tirn m
The pressnre plate, M3eis the lower and of -Fe prelaall
in the hile o 2le pressuze platc with the shostt eag nl
the Jewe= near the sliot arder Lthe hook os the pres
sure [iale. Asgantble Uae lever, exeleelo, and o, laehl-
iy the lewer and eeeall as close ingether as pussble.
Wil W otaer hand ipzers the sirct in the shue. of
Hhe presswe place o dinpe it slightly, and ot te
Lowrer exlge wonil 3t touches the vered millsd suckace
ol the lig {sce Fie. &7) Then sicde 1he ol - wasd
an the glats ef the lup, It it cwves the eidee o e
gl eml ol the lever, &nd sdrgp it iawe tle pExave
af Tl Tewes {uee Tl 681,

Aszpenble the prssare sprngy on Lae peosidre plata
o imitoied i3 Mguee &% Then center sgoong boss of
vach group on the Champion clod i ook w3ed.

T ._':_'|:'|'.|'p'i[~|:¢ 13T a_:a-s.o:rf;ﬂ}' nl 1l HrEnsul e l}].l.l.r.". la}'
L cuver wn Lap af e peresscre piae and dezemibled
patis. Fe =ure e pinch nirks o 2e Luvel Aot pres-
suee 2ate lue ore masched wosnainlain aroser halance,
Ttace <lie pressure pide o1 a waoden Black o the arbor
paeds bed. slawly compress (he cowet (Be sore 1he oye
bolis wad oressyre plate Jugs are guided through e
proper hzles io the cover), zarl serew Low Lie adjust-
mg nuls unlil they arg sk wilk the op cyeoalts
Tl rededes The pros:

Ou e Chatnpise the eggle levar adjusment mar
1w made with che Jwwheel either o che for or ar Ui
Eench, Fer leeer swdjustorest wn thr Corramcler, L
firwkeel musl b insesiled on ke cmimkelafe, Toacall
te Clutsh Ahgranp Gape f-2748 47 1he dlol beasicg,
being sure that U paoe is toeotersd properly and
Tacked 1iglily noplace. Plzoe the drivea wemiber gver
te gape apgainat Lhe Ayaheel andd vmnl e pres-
sure plite wwinbly on Vhe fywheel Tighien the cover
relaining wotews ta 13-15 Foat-penmls 115-21 £iln-
pram-meiecs} luehue, tiphterirg coch noe ooy @ tovs
L7 dwn s s tene o avoid distorsion of e covet,
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Deeprezs pach togole lover several times with a ham-
rmier handlz 1o settle all pacts in thalr proper positions.
Plase a straight-pdze on top of the pressure plate case
acraps opposiie bosses, The measurement from the in-
ner sbde of the astraight-edge to the contact poings
the inmer ends of the temgle lever should be 10716
{17463 mm.) on the Champion and 38/64% (15478
ik, | on the Commonder, Adjosl one toggle lever to
the eorrect measuremens by jurning the togple lever
adjusting sut, Afer installing the adjusting Axture on
the clutch aligning gage, set the Anger of the fixture on
the sdjusted toggle lever, Then, wsing the adjusting
fixture, seb the other two bevers to the beight of the
adjusted lever. {Soc Fig, 700}

After adjusting the height of each topgle lever, suake
the mate with a chall puanch 2z Mustrated in figuee ¥1
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Fiz. 6B Fig. 71



CLUTCH HOUSING ~_|

CLUTCH FRICTION
FACINGS

DAMPENER SPRING “

CRANK SHAFT

~

TRANSMISSION | (85

PINION ! N

CLUTCH FILOT
BEARING

CLUTCH DRIVEN /
PLATE ASSEMBLY

/

FLYWHEEL

__-':"_.-'l‘-";: s
B

CLUTCH COVER
FRESSURE FLATE
PRESSURE SPRING

CLUTCH RELEASE
BEARING

/ WEAR PLATE
" RELEASE BEARING
/ COLLAR

RELEASE COLLAR
| SPEING

TRANSMISSION FLANGE

BEARING RELEASE

LEVER
CLUTCH RELEASE

-
/
- e
. /

el

O &

LEVER
———— . ADJUSTING NUT

T EYE BOLT

COVER FPLATE
ASSEMBLY

STARTER GEAR

Fio. Tr—LaMsTRUCTION 9F TiIE {oMuMa~DEE CLLTCH ASEEMBEIY

LIS YR 005 FEL Oy T

H21N1a #E



o3 AND 844 SHOP MANTAL

CLUTCH 35

Driven Plate

CHAMPION  Tn flw event that Lhe transmission s
changed from the overdrive type o the conventional
ivpe, or vice versa, the chuch driven pline assembly
shauld le :hangrrl accordingly, The driven plate wsed
with the Champinn overdrive iransmission has foor
lavender hub damper sprimgs, whereas: the driven plate
ised with the conventional triinsmission hias fvo laven
der and twe Biack huh -efl:'lmiler '-L;'.rinz'-..

COMMANDER  The same clutch driven plate is used
with either the Commander dverdrive or conventional
Lransmission

Driven Plate Recondifioning

OHAMFION AND COMMANODER o recoaxlitioning ol
the driven plate other than replacing the fekction fac-
ings = recommended. Frictbod facing replacoment re-
quires extramie care and sheald be attempred only by
those who have the peoper toels ard riveling eqoips
ment. Use only facings supplicd through 1be Spwles
baker Parts and Accessories Division,

To remewe the old facimes, deill oul the rvels (da
not panch them oot} with o 3706" (4,763 mm.} dia-
meter drill to prevent damnge amd distorticn to the
driven plate.

Ta install the fricton facing, place the facing on
the Hywheel side of the driven plate, Hoe up the
counleesunk holes witk the rivelr hales In the cashlon
spring “A" of section “B-B" as iMustrated in fgures 73,
74, and 73, and astemble the facing on the coshion
gpring. which i onvex gl Uhis poinl. These holes are
i line with the neck of the cushion spring, Insert the
rivet bead in the counter bore and rall, o not split,
the rivet npninst the cushion spring, Rivel each cushion
sprine to this Fweing before instaliing the ather fncing.

Turm the driven plate sver and line up the counier-
unk hodes of the pressuce phite facing with the holes
fn the cuslion speing as illustrmted in section “C-O
of fgures 73, T4, and 75, Tmert a rivel in the counter
bare and roll, do not split, the rivel aeamet coshion
spring A" The river hotes for this faciog are those
nearer the edge of the cushion spring, Eoch rvet goes
through only ane facing,

Instailation of the Driven Plate
and Pressure Plate Assembly

CHAMPION | Engine Femoved) AND COMMANDER [En-
gine i Chaszis)  To replace the clutch assembly,
wse the Clutch Aligning Gage J-2045. Insert and cen-
iralize. the goge in the pilot beoring and tghten it
firmly. Slip the clatch driven plate, which shoubd
always be installed with the long end of the hub away
from the Aywheel, over the aligning gage and fit it
tightly against the Aywhesl, To prevent pressure plate
distortion during installatbon; place a 378" (9,323
mi., | woien block betwesn each release lever and the
pm of the cluteh cover. Install the clutch assembly
om the Aywhed and lightén the cover relabning screws
securelv. Tighten the cover relaining screws fo §3.13
ippt-pounds (1,8-2,1 kilopram-meters) [orque. Tight-
enling each cap scoew ome or two turns &t o time avobds
covwer distoriion. {See Fig, 76.)

e ST i

PRESSLSEL FLATE SID8

L [

Fio. 74

Tz, 76
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Installation of New Clutch Housing

CHAMPION AND COMMANDER A new clulch bousing
must be redoweled when it s installed, Use the Lal
Test Inclicator 196-A installed an the Chuich Align
ing Gage J-2045 to insure proper housing ond enging
alignment.

EHAMPION  [nstall the new clutch housing on the
enping rear plate and install all cap screws, bolts, bk
washers, and nuls in all but the twe sde lodes whicls
are ta be vaad as dawel holes (see Fig, 77). Then Light-
en the bols and cap screws sufficenily (o hold the
clutch housing in place ond nssemble the clutch align-
ing gage and the dial test indicator.

Obindn o totzl reading drom the dial indicator by
revolving the engine, The bore alignment shauld be
correct within 004" (0,10 mm.]. I"%u, desired reading
can be sbizined by moving the honsing around with a
fear] hammer. When a satisfactory positlen for the
clutch Bmsing Iz obtained, tighten all cap serews amd
halts and recheck the dial indicater reading by re-
velving the engine at least one complete turn, Then
check the total face veading. This should be 0067
(0,15 mm.}. (See Fig, 78

Using a 3/8* (9,525 mm.] drill, enlarge the two
heles to be used as new dowsl positions {see Fig: 77,
See. “A-A"Y and finish by reaming the hole (0 3900°-
3005 (9.9060-9,9187 mm.). Then insert the original
dowel boltz in the new dowel holes and install the
3/BY (%525 mm. ) blts, lock washers, and ougs in
the ol devael lioles,

Remove the hopsing from the engive and inscall it
un the Uransmizsion, cotmecting the operating shaii (o
the relense shaft, Then install the engine in the chas-
wg, following the procedure ootlined upder “Ergine
Tnstallodion' in the “Engine’ section,

Drab KO ATOE 1044 9
— ar

EFig. 78
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REAR TOD
A3 TO 433

MWW DOWEL
LiCHC A TR

THATALL
NEW DOWEL =510501

-

GRIMD DFF
owg Q1w L

AFTER aSSEMBLED TO ENGIMNE
RUNMOLT OF BORE MUST HOT EMTEEDR
O TOTaL MO ATOR READIMG

SECTICHN A-A

WEW RIGHT DOWEL

()

¢

@)

@ {

ChRIEH MAL
DOWWEL
LOCATICOMN

IMSTALL
5" BOLE

MNEW LEFT DOWEL

TR RUNOUT OF EACE AT 3" RADILS

LOCATION
9‘) A
-~ "DRILL
214" HOLE
REAM T -
A3Y TG 438
DRMGIMAL
DOWEL LOCATION
INATALL
A" BEAT
o

LOTATION - 1':'_-_}' MUST WO EXCEED Ofe" TOTAL
CRILL IMDHC B TR READING.
27 L4 HAOLE
REAM 70
A17 T A38
CoMMAMEER
Exi,

COMMANEER  Holure the wnstallztion of = now clarch
houzing, the top duwes] poost be pemased or ground off
slightly beluw <k sorlace ol the rear engine plate,

Icctall te clhiich Sousing an the eneine rear plate
and Dnstall all cap seress, boles, Lok washess, and ruts
in all acr te twooxide toles which abe o e used as
rew drwe] wies (s Fig, 790, Thea tishien the Bolvg
and cap screws subicienlly Lo hold the aouzing in place
wil assemiale che ghileh alipeing pzpe zod dial Iest
indicalor.

Ohtait a loial ceading Zrom toe gial indicazor ki ce-
wplving the rrgine. The bore alignraent shorld be con-
yect within Q04% (0,10 mra])  The desicerl reading
may be obtained Ly awving the housing zvund with
2 lead hammer, When = satisfactory posilion for L
clucch housirys is cblalned, tighlen all cip scoews anr
balts and techeck ihe dial Irdicator ceolicg oF Te-
volving ihe eraioe ot least cne complete tutn. Then
check “he 1atal face veading. This should be M
(0,15 mm, ), (Zee Fig. 78.)

e a 27/64% (10,718 mm.) o2cill, deill & new
dewed Teale 1-17146% (26,988 mm.) deep ni the eop af
[bne Bousing o the il of e ariginal dowsl, Then
pentm bais hese b W3- 418% [[L0ER-17 125 )
gliarmelar 1 [33,4] men) deep and inserl a oew dowel,
Studebaker Past oo §10301, [See Fig 74

1inill vam aew side dower boles (see Fig 1%, 22,
T At with a 27847 (1,714 mm ) drill; then eeam
the aales tn A4 438" [11,099-11,123 mm.). In-
serl The wriginal riog dowels fbom the onzine side
threaych the engine plate and Lata the cluich housing
ondl inztzil the oripinal bolo, Jack weasBers. and s,
Inzta.l mew 306" | 0505 men.] belis, Jock wasbers, and
ouls in 1he nciginezl dowel hales.

Ikhacall the Tear engine suppwers eroes meand=sr, BglL-
et the mounling bsdes serurely, @ oseall ooche reat
ebplee suppotrt nsulators, geivecs, washers, puls, and
eoller pins, MNow cemeve the jack [mom ibe rear of the
englne and Upghten the exhawsl pipe faoge nuts and
gupport bracked,

Coarect the brake peldal colurn spring, the cioich
linkape, and the parking brzke cable (install all pins
apd ceter pins esoept the clueck adjusting clevie oot-
ter pin]. Then adjuse Lhe cluteh a9 owtlioed in this
seceion uncer O lhowh Pedal Travel Adjustmeo:.™

Insiall che Leansmission Az suined in the "Trangs
mizsiaa” seclion s1d cemowe the reec axle stimeds.

Install the ilvor plates and the Lowt floor carset
of mai. Then imglall L= srzcker petor and conoect
the batiecy cable,
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installation of Original
Clutch Housing

COMMANDER  Aseemble the clulch housing on the
enging; install all the retaining bolis, the exhaust pipe
bracket, bock washers, and cap screws, Tighten the
brlez evenly In sequense (o assore correct assembly,

[nstall fhe renr engine support cross member, Light-
el the mounting bolts secweely, and irstall loth rear
engine support insulators, spacers, woshers, nuts, and
codter pins. Mow remvove the jack (rom the rear of the
enging and tighten the exhaust pipe fAange nuis and
suppart bracket,

Connect the brike pedal return spring, the clubch
linkage, and the parking brake cable (install all pins
amd cotter pins excepd the clotch adjuzting clevis oot-
Ler pin:'. Then rlcl:_iusr. the cletch a= owtlined In this
sertion under “Clutch Pedal Travel Adjustment,

Imstall the leandmision az aotlinesd in the "Trong-
mission™ section and remove the rese axle sfands

[nstall the foor plates and the front floor camet or
niat, Then instafl the starter motor and conmect the
bailery cable,

Clutch Release Shaft
and Bearing, Operating
Shaft and Support Bearing

GHAMPION AND COMMANDER The clutch release shaft
rotates in bromge bushipgs which are provided with
nilers.

The ball-type cluich release bearing is prelubricated
andl is erjuipped with a wear plate,

The vater end of the clutch operating shaft Is sup-
ported by o specinl prelubricated beaving and bracket
assernbly,

Fiz, H0—Ciurch Hereasey MecHanism

Clutch Pedal Travel Adjustment

CHAMPION AND COMMANDER The clutch pedal should
have a minimirn of 354" o 1™ (19,05 mm, to 2540
mm.) free travel Before the resisiance of the release
mechamism 15 felt | sec ]"ig. &1, Ta udjl.lst the amatnl
of free travel, unhool the pallback spring which is
located on e outside of the frame, lossen the lock
nut, and remove the cotter pin and chevis pin from

the adjustable cleviz at the rear end of the clitch pedal
1] 1:-]1[::.'|I!'i:rq shaft lever rod, Tumn the clevis (o the 1t
ar righl, as rnr||:|:'r\{'r|, until 34" fm I (19,05 mm. to
2540 mm.} free travel is ohtained,

MNore—Champions before Serial Moo G=2170649 re-
quire fram 1/2% to 3/47 {1270 mm. to 19,05 mm. |
free pesdal travel,

After muking the adjustment, reassemble the clevis
(e a mew eolter pin), lghten the lock nut, rensdall

the pallback speing with the bag book ferwand, amd
check the hill holder adjusiment.

CLUTCH-PEDAL-TO-OPERATING-SHAFT-LEVER ROD
] ’ \"-."id. |

ERL

PULL BACK SPRING I
! |

CLUTCH aDJUSTMENT CLEVIS

Pz B1

CLUTCH DIAGHOSIS

ENGIHE CLUTGH SLIPPIMG
CAUSES

iv Driver ciding cluteh pedal,

2. Imzuffichent of no clutch padal lash,

3. Chiteh release shafe tight in hoasing.

&, Wenk or broken clutch pressure springs.

Bs Gresse or ol on clutch friction facings.

B: Eadhy wom or burped friction facings.

Ty Friction facings improperly installed on cluich
driven plate.

8. The wse of incorrect type of friction facings.

8, Clatch togele levers improperdy adjusted,

18, Improper asgembly of unit parts of eluteh,

EHGIHE CLUTCH ORABS OR GHATTERS
DURIMNE EMGAOEMENT
CAUSES

I, Lozz of tension in clutch facing cushioning plates.

2. Use of incorrect type of choich facings.

3 Hiph zpots on clatch friction facings.

4, Chutch Iriction facings coated with gam.

5. Clutch shifter shaft tight in housing.

B Facings loose on driven I|:;1|:.I.|.l|:.

T. Diriven plate loose ot hub,

8. Excesslve sk in power ieansmitiing units,

8. Clutch driven plate tighlt on transmission pinion
shaft splines.
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CLUTCH 2%

1B Clulch case or pressure plive dssembly Loose on
Bywieel.

[l Clotch pressura plate badly cracked or br'een.

I Ireorrecl zsserdly of unit parts o cBench.

1. IIill haider @ok preoerly adiosted,

EHGINE CLUTCH NOIVFEZ
DESL BTN
Kngloe clutch noiges are usaally snccnwtered wheo
the eogine i wlhing It s impoeoanl Vet oo anisy be
Ieass boating be cormectly dingnosed, kecause & re-
Tews Sedriog noize i@ ozorewhat smilar Lo ol peo-
chused By o warn transmission pinian Berng.
CAUERS
l« Cluich ooizy when Jeengaged (pedal depressed ).
a) Clhiech rebesee b g wessng il y, demaeed, or
hroksn
fi Chetch release dewning bidleg oo release shaflt

AITTTS,

o) Urankshick ¢letel pilat bearing worn, damagsd,
hooken, or inadegiately Jubricated,

d; Clatch topgle lewels inprepecly adjvsted anrl
Y3;trming mpaiast dviver plate hub.

Cictch nmusy when esngaped (pedal relessed ).

g Mizahgnmeot ¢f Lrapsmission ®iih emgne a8
semlly ciusing =lighl movement of cluteh el
em plate buls an Leboinsulator, €Nnise outae-
rhle weth engine Wiing or al low il gesds

&1 Clatrh drlven plate huf lonss om irdnSeission
pinium spilines,

oy Chlch dsiven plote dappensr Serngs weak o
|::-r||kr-:|.

EMRINE CLUTEH TPINNINQ
(DRAGGING) WHEN DISENOAEED
CALSES
1. Inoasbect elutch pedz! al=esicnent [ uon suuch pedal
lash].
3 Inenrrect relcass lever adpastosete,
A Warped or distorted clulch deivan plate.

SERYICE BULLETIN REFERENCE

d. Clutch Zacmg cushioning plaies distorred.

B, High apote av friclin {acingd.

A Cluich cdeiven plase dzvings Dweorreelly anstalled
e liAe.

T. Clteh driven plae bul light on pinion shafc
falimea,

k. Roagh, distorted, or burzed pinian shaft mplines.

ARNDRMAL OF FREMATUARE ENGINE
CLUTEH FAGIHB WERR
CALSES

1. Doscficient pedal Lash.

¥, Dieiver rides clutch pedal.

Y. Drieer lips clulch gxcessively doring ime of en-

EAgErICo.

8, Ahnoemal qrad LIMEERESSA ]y LS al chich

§ Wesk or broksn dutch prsssure plare gorings.
€. Badly warped ¢lucch pressurce plate,

T. Lse of incorneel ivps af friction facmps,

4. Toiction Ecivps improperly instiolled,

EMEINE CLUTQH PFEDAL FULSATION
DESCRIETION

Clalche podal pulsation Bas often beep cermed a
nervuns padal. When a adighl pressure s applied on
the pedal when ihe engine @ yunning, the pedal will
wilirate ar boonce with meery revoluilon af Lhe enpine,
Ax e, pressare on the pefal s increpssd, the pilsa-
rinn will ceaze

rLATTSES

1. Clatch “oggle lewets utevacly adjusted.

¥, Clulch case spoung by Doproper actalletion.

2, Clutch release shide arons el parallel

d. Cluich release skafe tent.

6. Clutch pedal prliback apring missing or bro'orm,

B, Severs case ol masalipunert bolween Lransmizsion
32d enpine assembdy.

1. Flywhee] neat jaropeerly seacod ot crankehaft Aange.

8. Ber¢ crankshall flywhes] Range.

DATE SURIECT

MNLINBER

CHANGES
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COOLING SYSTEM

Tllc water pump and fan assembly on the Champion the fiow of water o the mdiator until the efficient op-
and Comemander models is mounted on the front of erating lemperature is reached. The water purngs,
the cylinder block. A thermostat, located between the which are similar in design, have prelubricated shaft

upper radiator hose and the cylinder block, restricts ball bearings and nonadjustable pump packings.

FAR HLE, AT
aAnl EEadlHi ASREWELY

RAPELLER SEAL AETRLLY FULP BT CRA KT fou,
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WATEE FIWF BOD¥
ACAPTER pLA R
ke T s FUNF BODY GRIKET

: Fic, B3 —ParTs oF THE CoMmanner WaTe Powme

Water Pump and Fan Assembly

Removal

CHAMPION AKD COMMAROER  Dirain the cooling sys-
tem completely, Looden the fan belt and remove the
fan blades. Then disconmect the lower radistor hoge
at the pump copnection and complete the remaval of
the assembly by removing the mounling €ap sCTews,

Disassembly

CHAMPION AMD COMMAMDER The hearing lock ring
muzi be removed before the water pump can be dis-
meeombilad. The haft and bearing aseermbly can then
be presesd ol of the water pump impetler and on out

the fromt of the housing (see Fig. B4}
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Reassembly

CHAMPION AMD CDOMMAMNDER  Inspect the parts far
damage or wear, If the thrust seal surface bas be
come rough becanze of long vsage, it should be refaced
with the Water Tump Facing Toal J-15031. In reassem-
bling the pump, always use s new impeller and seal ns-
sembly,

Beplace a fan hub which has been removed with a
new one bo insure a lght Gt on the shaft, Press the
fan hub oo the shaft {flush with the end of the ghaft},
install the shaft and besring in the hausing, and In-
sert the Learing retainer clip. Then install a new seal
assembly In & new impeller aod press the impellsr ae-
serbly on the shaft, Allow 1/32% (0704 mm.) clear-
ance botween the impeller and the bouging: check tha
cléarance by rodating the shafl {see Fig. BE),

Fie. 85

Installation

CHAMPION AND COMMAMDER  Using new gaskets, in-
stzll the water pump assembly on the enging. Thea
connect the lower radintor hose, refill the cooling sya
tem, and check the pump and bose connections for
leaks,

Fan Belt Replacement and Adjustment

CHAMPION AND GOMMANDER  The fan belt should be
adjusted until there is from 3/8" to 1,/2" (9,525 mm.
o 12,700 mm.) movemnent of the belt. To adjust the
fan belt tension, loosen the generator adjusting arm
lock bolt nut and the two lower support bolts and pry
the penerator oulward (see Fig, 86). When the correct
beli tengion iz obtainel, tighten the two bols and the
adjusting arm lock bolt nut and recheck the belt ad-
justment. The fan bell should be kept reasonably tight.
[Fxressive tension, however, will result in placing urdoe
sirain on the fan aml gencrator bearings.

Fig. BE

Thermostat

CHAMPION AND COMMANDER  ‘The thermosial used in
the coaling sysiem restricts the water flow through the
cadiator ducing the warm-up periesl, When the water
in the cvlinder Block approaches the Lemperature of
efficienl engine operatiom, the thermostar valve will
apen slightly to permit a partial Aow of water lJlrtlrJﬁh
the radiator. As the wiler témperature increazes, ihe
valve opens o corresponding amount, When the valve
i5 [n its wide-open pegition, there Is no restriciion o
water fow.

I the thermostat is helieved to Tunction improperly,
check its operation by removing the unit from the
cylinder head. The siandard thermnstat begins open-
ing at 1519 F, tn 155° F_ (66,127 C, w 68,33 C.).
Thermostats can be checked with a pan of water and
an accuraie thermameter. Tha tempernture at which
the walve is wide open need mof be checked, beciuse
this will putomatically be correct if the start=io-open
setting 15 correct.

When installing & thermnstat, place the beliows
epd downwatil, An error in this respect will render the
thermestal inoperative and cause severs overbeating,

— ERGINE WATER
A TLET

L THEEMIETAT
AEREMELY

-SPACER TUHE
GAEHET

CYLINDER
HEALY

=

Fiz, 87 ~ComnsRucTion O Tl THERMOSTAT
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Draining the System

CHAMPMON AND COMMAMDER Tu d-nin the cooling
Sreler. CUMplelely, dmin the eodiatar, the blck, the
Climerizer, anc the defrzatel (see Fig, 383,

Filling the System

CHAMFION &NO COMMAKOER  Aler chr cooling gwa-
wer b heen drained i the engine has been per-
bl L ol the 2hermostar valve will be cloecd. Al-
tlragh the thermestat s provederd] with 3 hole which
acld ny i vind when the ayalee is realled 1he Lele is
meresstily ety Smull to dnguce minimum waler eie
cuttian threupeh Lhe racisiar dunng the indtial wasie-
up perivd. The coclbng ayseem should, therelsre, ke
Riled slowly.

L8 b mrezery i Tlled too ragicdly, ke radiacor uppeet
lank wiil §ll and & gerglice ywarc will be heard as Lhe
air esapes Laveurh the cenmnsig vene hole. Shewlil
this wwryr, continue Lo add Musd ol che paraling
nbise wrwses, Endicacing chat all the air hos cocoped.
The enging should then 32 slaried and operated ontil
the thermwtit apens. 11 necessary, ald sufficieot Auid
(o Lring the lewel in the 1adiair belween bwn anpd
rinee dmclies fram the oop of che Gller pipe

CRQLING SYSTEM 43

Cooling System Corrosion

UHAMFION AMD COMMANDER  Because lime asd othe:
minetals, wiich gre cwolly present in many kinds of
wAler, ipficce rorrdsicen of eeetale, s pint of Stodee
Eaker Coaliopg Syatem Rost lihibitor o0 awy ather
woprgved  Inbibitor aboobd bBe adderd o Lbe cocliog
spslem of peery Tew cac belare Celivery, This #tl] help
arorcct the miedal components of we ealire esoling
svuilem The advisability. awover, of sezecaslly Buan-
ing the systen should oot be JFisicgarded.

Mest ol 1he permanene or crealed dlcnl vpe entl-
Ireesr compouncds centain 3 satizfaclory rist indisitor.
When ome of these solutions is wsed, additicral rugt
'.h|:'|'.|.'||:|.|,1r i.'s QONSLeEHITY,

Flushing the System

CHAMPION AMO COMMANDER 1§ c rust inkibdtar is
nol wsoid, il wile lw Aecessiery 10 drain and flush 1be
cacding systent nehe (oenuently The frequeoncy of e
flushing will deache vn the becal woter cenditians

A cleaning selutian, fuch as thit aveilziale throogh
our Frarty 2ol Awcessorles Thysien, shoald be wead in
ronmection wila an appeoved  ramlidor Aucher, A
relialy cleaner contaiticg 4 iimng eamsir solation
most tet e used, &5 osech a salabion will hevr B
detsmenial efiect oo the ooetings syslem

DRAINING THE COQLING SYSTEM
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4 COOLING SYSTEM

Antl-Freeze Solution

CHAMFION AMD EOMMANDEM To awoid the lass af
expenzive anci-frecze sHutions, be zute 1hal these is
no lezkame at eitber the hose conncciions or the conls
ing syebem pararls AN chohe] anbi-Treexe solitions
must be periedicaliy tested, and o suffiient quanticy
al altohal shomd ke added in compersalion far any

3 AND 144 SIIO MANTAL

e Ul coay have accurmsd through esapnealioe.

Caction.—La sot spdll oy aleohulic Soiatlon on
the pminled anfaces, becawse the aloohe] may damepe
1he hmixh.

The [alzwliog rables indicate the rnrrocl cquaioicy
ol che vations anti-frocze wlotinng reooeed for pro-
tortiom al the temperatuscs indicated:

Anti-Freeze Charls

CHAMPION
CODEINE SYSTEM CARACITY {0 U. 5. Ois,; B35 [mp. Qh; 8,46 Liters
Quanuty of Anti-Frecze reguired for protecticn 2 temperaturas indbealed.
ODEQREES L 5. QUARTS IMFERIAL QUARTE METAE LITERZ
5 [ -l E - ] E -l w
L. ot | S X - i ax 1 ~ o Ex ¥
AEREIEAR-AE S |0k (35 1«8 | B (%, |28 |iE | K
F 1] T [ x I = i |5 = | E | =x | a3 il
- 1 E - | i o5 ) EH LT - =:l- e E;- EE
B o|Ep 137 |25 |43 | % |ER |B|% |es (% |2 |ud|cw|ed
| ag - &7 o |lacfan|as| s [ v [ er o [2e fLpf o] gy 24 3
413 —13.3 o fanlsolas [ 50 (28 (25|25 |29 |42 |28 |28 |28 |33 147
2 —q75 | 3% s |an |43 |en |20 (32 |3e |58 [50 |33 |46 |28 |43 |8r
- —133 | s0 a5 |as salmn [z4 [38 |56 |42 [58 138 543 |43 |47 |64
20 —am5 | 45 |50 {80 |55 | Hs [aa lar fad (46 |70 [43 |47 |47 |52 {80
-39 —sea | 50 |es |60 e (bt |22 46 |50 |50 |53 |47 (22 )7 |57 |06
—a — 4.0 .0 55 | 4.3 5L 53 |5 5,7 6.2 |62
— 50 azs | 68 g 2.5 | 2.9 54 i |58 6.2 1.1 |68
o COMMANDER
EOOLING SYSTEM CAPARITY 13.00 U, & Qtw: 1082 kmp, Qs 12,30 Liters
fuenzicy of ATti-Freeme requived [ peatection to temperikyres incdivated.
DEBAEES . 3. QUARATS IMPERIAL QUARTS METAIC LITERS
" £ |23 s |- |L |8 |s2 I a¥ | 3
.i_ i.l Ei I;E i A= 3 Eﬂ. E§ HE -.EE E “::,, Eg 3.:: ..';E
F v = |55 |88 |52 |8 B 2 (5 | = | B EE £ 5E| <
£ |[FE | 6= |om | vl T 2 |8a |50 | »3 o a | 41
+I — 47 0 |25 25 |30 |48 (17 X1 |40 |25 |23 |Lp |24 )14 (25| 43
+ 14 -it2 42 |lao |20 (45|60 [20 3« |34 |ZA 50 |33 (3B [3E |43 5T
0 =175 43 |50l 30|55 80 |38 [42 |40 |1a|ey |43 |47 [&7 |58 Th
.- 15 Lot |en|s0|eo|ws |46 |50 |50 (5079 |52 |97 |57 |57 20
-0 LR} A |68 s lsaien | oo [54 |54 58|92 (57 |62 |67 [46 [104
“an | cae | sa |7s v [7s{isa {54 |63 ped |ad |lod ez |a (5t |92 123
— 40 —a0 | v ¢0 |55 . 75 |71 7,1 B5 |80
— 50 “ass | as 00 | e Tl 83 | 1.5 20| 25 | 8,5
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COOLING SYSTEM 45

COOLING SYSTEM DIAGNOSIS

EXCESSIVE EAGINE TEMPERATURES
CALNSLES

1. Tgnilicn Liming dco tale o oo £arlye

2, Engine 2o belt s3poing.

& Abnoraul warer loss iron coeling 5sLem,

d, Radialor tubes resiricted of clogged

B, Radjator core surface Ttestricted by ogrille cowvees,
emblems, atc.

B Rediator corc covered with hoivy paint o dicd
accuulativn.

1. Engine thetimestat nnt epeTity properly

B Eogire thermastat reversed when instatled.

8. Daiekiozuied or callapsed water pump inlet hose

8. Putnp impeller Ivse on shadl

11, Abnormal clearanee of impeller in pumg hoysing.

12, Abnormal sludpe or dirt zrevmalizen oo mwdiatisg
or water jacket of cngne blehk.

13 Aor condicon <hat will result in preigoition.

i4, Spatk meelifies ctark and nat lvicecing Liring.

15. Frstocticn of wmter tsicntkbes boles in rng:'n& black
ar cxlinder heag,

1§ Cxlindes bearl musket impropery inslallol.

1T. Fngiae fan Llarlas not see al peopet patch.

1B. Freegn ohject, sach o woislen plug it celeder
heod, whuea Bupls and socaconally abslioels water
ciriulinl Zen,

1% Higk frictinmal resistanee o pogiee assembly re-
multiongg Eriet
2! Insaficent intemmill cieinonce.
A0 Trveeral indsaligzicen .
6] Tlie ol heayy erogiog nil
W | Insafacienl 240 circulzraon,

20, Draggirg brakes,

21 Tight wbeed bering.

8. Ablrermal Fricziooal eesisdance ia powel Lransmil-
ting nnoits.

28 Tlse ol bap Tass a vear axle gear ratio o7 oversize
liress in cpowpboinoes aoehs.

23, Tlue of cectalw ovpes af anti-Trecze selulions in

wak i wedbher.
28, Cluteh alioping.

WATER LD55 FACM COOLIHD 5THTEM
CALCSES

b Eadialor leaks.

I Eadiabor or walet oy hioee leakape.

4 Cooling svstem slrath plog or valve leakage

$ Wazer pump leakags.

B Conling system askel leakage.

8. Cylnder bleck ot eylinder bead cracoed {leaking
externzbly o1 inleonally ).

% Loose zod iatar wppeer tank baifle plate.

8 Combysiion paoed lealiing inte cocling sysiem bee
camse of paor 2eal o crlinder ead gacker due b
itk packel 2 loose cylindsr head <np SGEems

8, bogire trernesat no funclioning properdy o op-
grating wilheat a thermesiad,

I0. Air Leak nocutring Al wacer pump seal ssaetnly
ose al higly soeed only ),

1. Engine overheating cosulting it wiler Doling axd
luza derongh Fretlz= pine.

WATER PUMP NOISES
DESCRIFPTION

Watar pumpr noises are pare and are oizen ifficnlt
10 1oeale. A Beisy weldr pUTAD, however, wim geoerally
T delecled by lhe use oF a zounding tod against the
wiled [aitp breiy. Weter pump noizes are asually in-
dicaced Ly a soraping sound, squeal, or “rumg

CALSLES
I+ Pulics loosc on pump shast,
& I'u:n:up impelier Ivase on pemp shalt,
3 Escessive end play of sump zhait,
4 Impellor blades mibbinge water punp hoasing
By Impeller Broken or pine hegeed,

FAR MGOISES
[T CRM o 0 o W
Fan noizes due b Lhe cmnclilion oF Lll.-e;'_ lan L+#lb wre
usually a.EpJ.nrnt by a -u-l.'l ek, or srrizal ia she Bprwad
part of Lthe engine when ibe engine b5 Bhing o w
the engine 3u rapicly armelenesl,

Faq gnises have varicae clavactenstics but can ges-
|:..'a.|]:,' e Ircatei whese tuwe I:I'.'H]I:IE o i.-llLi:l.g. Pma;.;r:apl::
a A, el ) owcler Canae B, Lowall B dodicaced by a
rantinuae Aqueak b squeal, wiole parapsaph &) under
Canze 2o, 2 owill eayge an anleritacien? ‘fud. Para-
pragi o) amder Cavae Moo 3 wd] casze a light emetallic
caltlir al livw apessd wilb an ooewen engloe idle. The
fin Dladles sioking ihe radlater ar 7aa belo »22 cause
a decisded serapung saund. Paragraphs fr, g, End &)
utdit Canes Ko, 2 will genersily cauze 3 whir ar hum
al the ligaer enging apeals.

CATSES

P, Ean belt redses.

a; el adjusted soo tighe {=gucak ).

B Belt sdjoeted rao lowse leqecdk on actelera-
tom).

c] Grease, rust. or Iereign m™arter on fan belt or
mukleys,

¢ Encormect 1vpe or make of Zan belt

= Fon belt Badly vocn or bocned.,

I. Mhizalignmeot of Jan bele pulleys,

Fan noises.

4, Lxcessive waler pump shaft erd plar.

4) Tan hlades loose on huh.

¢) Urankeheft. penperaler, or B pudlers eoacksl
ot distaried.

¢ Fan hub leose and turming en shall.

vr Fan blades stmdeing B bell g ro ladaz,

_I'._.I Unsatinced an blace asaoamalily.

gi Lneeen piteh ol fan blarls

&1 lent oo destioried fan blades.

MEMATURE FAM BELT EREAKAGE OR RAPIO WEAR
CATSES
I. "lighe #id|uszment causing abnormal stretch.
2. Loozse adjnateorot caicing cxecasivo Sipproe,
¥ U= of incorcect tvpe belt,
4 Oil or. bell cauzing detericration,
Micalignment of Lelt pullers.
« Eglt ptsiking rr nibbung oo (o Rlades.
Igcesawve E-lelosh in wabey purop ot seaccarar
i.'.i.l.l.l,.'ElII'IH coverloard oo hell.
Sustaine] Tugh apweeds.
Brolen or roepls fan publey Bangea.

-

Smm

Ll
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ELECTRICAL SYSTEM

EI:: to eight well baltery ignition Systems with the
positive oc goennded are csed en Ihe Champion smd
Comeaanger madels. Hlgh-auipat, sbacd-saund  gen-
gralors with Fylly apcoesetic currept 2rd voltage 1n-
ienic carmyr the ireeeased leads Sngesed upon the hdbs
fery bor 5CA |_-1'|||"||:rn|11:'|1. as radivs, La=diven beaters,
vigar Tishtess, fog keops, and ciber aeceszories Hoth
models ore squipped with non-spill baliedes on which
caps and wenkbs garecsll everalling.

The slatber nulor on coch mode] is provided with 2
Eendiz drive. Compleely deprowiog The cluteh pedal
operabes the warter saitch whicl s locoted on the Boar-
beard.

The ignilital avatems are wroected sgainst meather
aod shocling by the latest oype af lacquered bigh teo-
ciog cables THs rihulsr ceps zfe thorouglly water-
proaf=l, and the roils ate Eacaced in high, prolected
Fraitusts,

Sle-tobo cam distribueers wich single sets of brzaker
s are csed on ol madels, They ata the fall A
matic advance b eoainped with vacuum spark modl-
figrs.

Seaied eam head fnmpe witle Lhe lighl couere, re-
feclot, an-l lens o cie sealed unie are nsed an ledh
I:Il\.'II..IE".Ih.

Storage Batlery

#® A 10C-ampere-hour bantery 3 used on the Cham-
paor: Brd Cornntander models awl s [ocate] wrder the
liaoed 7ot vacries fustened i the left Fender. “The clamp
balis and Uae terminals slwuld b securely tigbrened ai
all iimes. Do naz, howeees, tighten the elaop balks
sufiiciently tw creck the baleery cage. Uaver L3 her
minals Lilsrally with -easolice ip peevenl careczisn.

YWaen 4 bew car is teecived by the dealer, Uae bat-
rery is andioariy sufcislly coargsl [F Lhe m3r in
placed in stovage For ower thivky days hefore britg sokl,
the batteer should e checked and corlaveed i neces-

2aTY,

Tl oréinary cperatine cobditions Ve battery
sheuld he chesked al LECE mile | 1609 km.} hicervals
az jollowe:

1. Uheek the speofic oravitr of e battery sold-
tion jor che state af charge,

1. See that the lavel oF the laeey solution is at
1l proper acighe,

4 See ol the Loleery leeminals &y clean and
iz,

Fully vhareeel cells shoold read between [.2490 and
500 Tn pnler to prevent (reesng in cold wearber,
Lzt the battery Feequently to cmake sute 1he gravity
ia kep as mear 128D A prgechie. A dischazjped Laltery
will Trecre ol o TELLe below the [beaz’ng paiol ol wacer,

Whea i ned car ig znll, the bactery shoald be reg-
isteroel at the tearcst Wallasd Hatcery service alalime
e that the usner may recewve ke benebts of the
Willard 0wty inserance pulicy. A setvice card oo
which the cepisrralion dale oo be ritten whoukd also
be ghlgined, The Willard Storage Fatiery Canipany
insures pwrry ncw Willil baliery jor ™) days Erem
dace ol peoclase provideal (he batoery is Tegitlerrd im-
racdiniely uTnen tale of *l car at the memcesl Wilkard
service station, IT any cepdirs are nevesaly, they will
he el wirlul chacge, REE]I-E-TE'i.ﬂI. |'II'h'-"E"'-"nE'r| i5 nr
comgicleced 1epaiting, ol the ownes iy exbected 1o pay
For hix sppselos,

Filllag the Battery

QHANPIOH AND OOMMANDER  When adding distilled
watsr, uiscrew the filler well cap and lerca it on the
wlete-Nl wenr whirh 4 adjacent to e Gller hele
‘This wdil form anm ab-lock in the oell. Then dake a
hyd rateter ceading and redem he suluton to the el
W ling anv excars. IE necessary, @id dislilled waiet
uotil tne water Tewel 18 near the kopoal the filler well
et Afler Blicg, remove the cap from the venl
amd veplace it in the hller hule. Bemoval of the
Irina ibe venl wail allow the saliztion in 1be batiery o
seeh. iln proper level.

The arinmparying illesiraied steps show Lhe apera-
tion af the ait-lack m preventing owerdilling of the bat-

wry.

&

L. Fefiarr hIbRi=tap rd !'IJ.:r capg o adderpenern
“urming mir [uckh [ himasher.

=amlear

B,

o vl wie e JiatilTol waner, 4, Hrmmez car e B2 [eresear

and zzicloze diupa b3l FCY

Bir ook precenl Salpnon riks
leve.. Reyl3ie i3 Inaila halre

ing abievyz Tutimn ol well

HY
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ELECTRICAL SYSTEM 4%

Generator

CHAMPIOM AMD ODMMAMBER  Hopgl-ovtpur, Toll-cm-
Tl :gnlj '.'ull.aﬂrﬂ:.-:lrllr-:l]lml:_ slumt- o QEﬂEHtuES
ard eeulied ooy the lelr feal corene- of taoth enaines
Each ecneralor is atr-craled bre oo lan ot the docwacs
ead, =p dhat chy hest opetabtihe ternporatuTe is main-
'_.|'|iI'|Ed il.r.l,z ||'Ii:' 4:::|_n|.l_'e_‘.r I_:IF r_l'u'frl'll:'.".l‘;l'l“ l.I:II:i-I:!I.' il I'Illl_.l'lil.l
hoad 18 slinsivaied.

BR1'53k ST RIEG - AFMATIIRF.

THHMINAL

CORM_T“alDe

Pl HE.ALK \
BEAEIS,

[ #

TR AL

Commulators which becorrne ibty  or dizcalnmed
shonkd Bn polished whith OG sand peper. I7 1he com-
mutalc? §2 Feugn or worm =no that the mica sorface
and U= cupper burs ace neatly even, Lhe commatator
ebauld Lie tion? 3l the mica undeccat. The eencrator
lerazhes should L& examineG periodically and  worn
bt 15522 <houll ke replaced, The speracion of 1he gen-
crabes, whick can e checked with a calibraced solt-
weler and werweser, shoild cenfoom b Lhe cwl e
shodnn i1 Jigute G4,

il I'E

/

Li ARG

I FZLT WILK

DRATS W E

sl LER - \l\

\

COME LA U —II"

|
!

AMMATULRE

lAR1WE ENTY
s

FAF A DEIVI
FLELEY

Fuii. Bl —CossrRUCTION 10F THE CHAMPINY {STHERATAK
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JIRRN -
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RETAINER el
. g SLINGER
EEARING o | BEARING RETAIMER
o QLS —
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DRIVE END PLATE —»= FEAME

o 1
FLATE AMD BEUSH HOUDER

FRAME BOLT EEITT
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ELECTRIGAL SYSTEM &l
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Current and Vaoltage Regulators

GHEMPION SHE COMWAERER
e receladpr vorgisks ¢l aogab enl celay. aocroent rege
ulzer ard A welage repulatac, The et aotaemicteeadly

The cprrert angl wle.

Leeas 2 linnpery dully vlaa-ged Bl prrevenls ower-
churgzng ororacessive volioges widch mighs resalt
chinape Lo L varbsne eleelrizal wnits,

Tlhe Toartizn wd e ep-oet relay s bocompees e
TLatlers L 1Ae genesder when b2 e o im eoeralion
Lipene sl < larganggd are o ibseernecl Hhe halery
freswn the zenaratar wien e oengoee ool cunmiog

The cirrent regulintuc unil limuy the mpciomym am
Lerige kgl ol 1he daeneralar. When 1he HUZIL 2 H |
wulpul remclee s prreceterminer aoiesiznon, Ue oepu-
Lutear |||:li1'.lr; dpern, athing in & oresRlance i Lo penesd -
fn Dedd vizeon wXicd eclerces the o ljml. Wleu tle
sl -:||'-c||m_ 1h [enrls rhosnr i.|||||u-||i:|.l-r|3.'. Thia in
Lurer culs ol Llie sescansn, a:d Lha Saladl apan 2iaas,
Uhese Cvslen vic . Soocasidly Liag the puinls, «idrdung
al o gl Zeevpuerca e, biold L oudpol caaslact cboils
pPredel srrioed s Enon,

Thr valtage irgulann peatrcis 1o laey Ty hold-
it tle veliage od tke plecceecel gvslen wilbin pre-
cetermped lemit= Uhe uperitmn of chis wnid i 2inme-
il b thet ol e cicen 'I"'HIJ-HlI.II aril l'Jé|'.lEl'|dE [ATN]
the shte of |".'|:|||.'|3' AU T P lery.

To Lesl e regualutos asserably, cooosecl do aed asale
vmmeter with heivey, skirl paddy belwiea Lhe pppelyter
orereina’ 2zl she learl cereowest [remn Lhis wErmanzl,
aned cornper: an pagearale cpltinee s e e regnletar
LForerminal and 3 gmenand Gres Elig B35,

Check -l Fatlrers o wep thies oL s fu]l_-.- L’]'..l'll|.;|‘:|1
Cenegin e gr:n'i'._'.' il leasi 1.253d]. 11 the I'.-almr:-f 15 hot
fully charaed, rmlace it lar the dezadiaa of 1he rest
wilh y Tl lye l:'I‘IiLrﬂhI T

Slart 1= Py L e se? 0l 4 5.]:||-H.1 Pl’|:.|.1: Tooap-
prosimately 30 oiles (433 ki) pe Lot do'ligh geae.

Dl ALLLATOR

G

= C.URREST REMWILAIGE
(i g
BT TE MY
| 4

E""—fl..lr CuT

Ty, 9%

Bin Lhe etgime [ar 2everal mirooes 0 b cthe vollaps
rexnlina comsbaol belsre lakineg any mebsr teadinps.
The wallrmeer shualil teeiset elween V.20 aad 753
vilth Al brwd LEbaperialude appTokinodbely 105 T
[£07 L]0 LD cha reelings wie witkin thess dimics, e
vallage regelatir ol s fubetiening corractly. Cee the
Fil ey wirllage cliarl wlen clhiecking e opcratimg ol
the viollage repmlatoes in b adels (see Figo 94l

To Aes the clbrenn 1apdldiue, wse Lhe sarme canae:-
Lz an aleracdy twored Bor both the sarmrseeer and eoli-
meter. Add an eleciticz] laad of o cerrert valoe in ex-
e of 33 awmpeles by luroitg o lighls, recis, beston,
af lnseiting & fuatable 1esistance) ar o poirr belween
the eur arameler and ibe callery. TT L currcrl cogu-
lator iz Twnctioning prooerlr, obn tesc ammener will
show A readeg irom 33 e 2F srapeves, Since Lhe rarg.
lalor #ea. should bor B hrosen, anye regalicaor which
ha= “seen nroves] incperazive by dhe arecpding oo
moeldre saould e orelerred i3 a0 affrial Auta-Lice
scevioe stariom,
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ELEETRICAL SYSTEM &3

Starter Motor

GHAMWPMAN AND COMMARDER The starter motor is
equipped with a Bendix drive. 1wpressing the clulrh
p{'dzrppgraieﬁ el srabber qwitch Tocried an 1h5e Haer
board. When thee slurles switch i3 uperated, the solenasd

e : Flri"

gwiteh #m the stacier mwelor i energized aod the cir-
Luil Lo e starter nodgr o5 then Closed.

Peviadic inspoction nf Lae owter and boushes and
Liequent dighiening ard lubrication of the ieeminals
are the ualy requitements tor normal stider sookor
Opearation,

.
L p raa

NSl AT mdia s

Fic. i —CoxNETEUCTTON OF THE COMMANUFE STARTER WOTGR

KEY T3 FARATS OF STAATER MOTOA (FIG. 9T)

I+ FIZLD EAD BALEH

2. STANTEN SWITOH

&. COMMUTATER END PLATE

4, STARTER MOTOA ERLEH SPAING

E. STAATEM MOTOR GADUNDED BRUSH
5. AMMATURE SPAUER

T. ARMATUAE THRUST WASHER

5. EOMMUTATOR ZHIELD

9. STAETER SWITOH 70 METOR CONMECTOR
10, STARTER MOTOR DALE

1. DOYWEL PIN

12, STARTER MOTOR ARMATURE

2. THAUST WASHER

I, /NTEAMEDIATE BEARING [CHAWFION QHLY)
[§: LOCK, AIME

16 BENDIX DRIYE APRING PLATE
(7. REND|X ORIYE SPRINE

B, BEMDIZ DRIVE 3GREW SHAFT
18, 4PAINA

i0. LDEK RIMQ

21. irRIng

22. FINION AND BARREL

22. HOUSING WITH BUSHING

¢, BULSHING

Clrcuit Breakers and Fuses

CHAMFION AND COMMANDER  Tension rircuit hreak.
ets used st tbe elecrrical system ere cesigaed o open
the electrioal ciecuil ineermitieotly when a shorl or
gverload oocuks, Afler a short intarval, the breskeet witl
again chee to emmplsts the cirevit. T4, howerer, tha
current Aow iy alill excessive, the breaker will coo-
tinue e apen and clege the cirmuit until the t-ooble [
located sl oorrected.

Ooe 0-ampere elroull breaker ic lovated an 1be back
aof the main lghling 9sicch and poplectls Lhe comoult
which inclustes tlw: bead lamps, parking iarops, tail
lampz, and instramoeat panel lamps,

The sernnd citeuit breaker, a FS-ampere omit, i2 lo-
pated braimd 1he instrumen: panek oa 1he left gide. This
urit preleeds che bady lamzsz and the slop Tanips

Weore—IIn cers having right-hand controf, the cir-
caic broaker i5 on 1he mAghe gide oF P ined rigment pane

A Lhird circuit deeaker, 8 Li-ampere wnit osed writh
the Climatizer and defroster installations, 7s localed on
the back of the Thermo-Contzol zanel,

All ulhar aocessary circuits ace E:{-tl:n:trd by aumiliary
tuges. The jolowing 1able Jists 1he fuses Tequired for
the warious elecrrical accessacies.,

LFag Lamps 0 ampecs
Crverdrive solenoid celay — 0 ampeoe
Direcrional sipnals — 14 amprer
Radie - 14 armere
Inattument board compartment

lamip 5 ampeepa
Unelet-losd lamp — & ampers
Clock — 5 aAmjeere
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ignition System
DISTAIBUTOR ASSEMBLY

| Ginckele vins rlistrilolsTs mith 4 singie se of break-
& poinls are gsed on beth models, These disstibutor
ara ihe Bl aptwvmatic advance type pwvided with
vivuum gk e ifers

ADEETIMG POIM™ PAMT

AOILISTIMG POINT
! INCK Sepsw _ ALIUSTING SCREw

;o
BEEAR TR AR Cam

B BLOICE e
Pife. G BLOIC ','_"“:-'l. RELT DL ik

Eni, 00, CoaMprxy apan SoM MANDEL TNsTERIDUTOR

Aamaval

CHEMFION AND COMMANDER  The distribuar and <4l
Jmemnpe on gl models are driven ge 3 wRtt by Uie cam
thaft, To remove the disteibcior, reoeve the eap, dis
connect the primary wice, and loosen the bole in the
didrbotor clamp aian. The distribpor driveshall s
50 constructed that, e the Sisirbritor is removed, it
can e ingtalled asnly 0 pts criginal pogition.

EHAMFION AMD EOMMANDER  Whenever any work
i perfacmed on ihe isttlealor, 1he hreaker amm ten-
alaer shaofd ke checked. A pul® of foom 17 10 20 oences
PRI I 036FT kg aliould Le recquired 3 cpen
by peiinf= ATake adjustment: v shifting 1he breaker
palid 4o spring Al its polec of altachment 1 the dis-
Lribulor mide brackeet {32 Fig, L2000,

Examine the pointe ta make suie dual Lisr are con-
tactitg each wiher squecely. I they are not, use Lis
urlbutar Point Alining Tool Xa. 38 16 align (ke points.

[ --mm

LLIE R TR LU Lo R i -

Fic.

Adjustimg amd Testing

CHAMFION AND EOMMANDER The distributor brcak-
er paint gap sheuld be seooac 0207 (2,51 mm.), Te
space lhe poins. boasen che adiestne peind lock screw
and place fhe brezker arm bomper Block on 3 bigh
puint af the cam, Turn che poinl adjusting screw 10
Eting che points up 1o the prapee spaciag, Then lighlen
the Teck nut ond again check the macing.

CaM ANTLE

Tin. Ll

Carn angle is defined as the rolation of the distrib-
utor cam in cegrees £uting which the distributor points
are closed, The cam anghk un both models s 357
1dee Tig 0L

1F poesible. the distsibutor shovld be chetked on an
approved elecirical :I.I'|H|}':£+!I". Fallinw Al |1-rm:HI:|re Liat
the proser model in eke inslpaclion e pesendal with
the znabyzer. Any appeteral analyzer wil, when ecad
aucvariliog b1 Lo saoufacturers divections, check ihe
cimelenae . heeake paubls, aubcmatic <o cebldileeal ad-
wAnre, VECULEL advance, and cam aogle. The ceadinga
cbtaired frem these tests shauld come withir the talor-
ances seboup i fgares 102, 103, 104, aod 105

T 1] 1 I
il el . .
FA ._:_ - = H _' -
. - ! .
e - I_ 1 __-|- .I-
e H - . 1.
gh - ] . — HA-
= W B AN - 1wt '
2 I P T
N = " LIS I I
=, . i ..-I" e | =
et _...-"" — I A I
-l_'jt T 41 - []
o R Y [ . N =1 4] --
| | | I i

o ing ] L]l | = Hi nik! L Lk} L]

I RlEIMUNT SR
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Installzfien and Timing

CHAMFION AND QUMMANOER T cieliin Bhe Corbect
igpiticn Hming, be sure chat 1he 51 pump shafr oague
which dreiwes tae disttibuzar it axsemblak properly.
Tals torgue can ke =oen by feosing dewn L dislribu-
tar =qaf] hale Eipare 1004 illiesleales Clig COYLeCt pui-
tion rd the nil pump dhall aogue wila 1the 3o, 1
riskon in kg SRNE pesitiatbe.

Eefore rightering fw cliattizator clamo zom, inserd
a J20Y (051 mm) [eele: bovwesn the modifier cnn-
trel arn anch ke counp. This will be spficient rlear
ance 1o poeerzd "_-l.'l.lJ.iJl,_,.' duriug -:-pua.L'mn.

The spark an the Champion and Commandee i
timed watly <he [ecition 41GM) mark on 1he wibratlon

<—| FranT 0F Can

L kA

ol Al SN
Tl T

CJrAraAHOLR
rHialb IF

121 PowdF - DISIAICAITCIR
Da *F GEAR R1AT "SI

Fr. 108e-—EWl Fumr Tomcgue Posmoms
oA amn 1£A

damper Hywheel directly wioder he ciming pointer on
L hay I"rr'i'l::_l |PELT CXBRET UNPE Fi;.;- 12%%, With the timingr
Tn.'l.rk 'i:l I:]'u,-: [RdF ol H el E!-uhi.l.:i.'nll: U= Srezkesr |:ll.'-il11:5 showld
just hpwe started o brewk. 19 Lhew have rot, the dis
srilitiar arm -:'|:-dr|||| File shinuld Le Joazened and che dis
IASukar rorpbes makil Lo nIils leive juEl'. Srobken. Use
amaseoedited negn Dosine lghe, Mooked up in cesice
wilh the ™o 1 oagark ploe, o cheching the timina
Wilh the CIZiTe FITRINgE &L icl Lo :.|.||:ad.: L= |J'|E|:|l Lhapuld
show 1he gmivan (LGN) mzek in the cncrect posidion
The Fri'lg pecler Toor Liocle madels o 1-5-3-0-7-4

5
4

s

Fws, 107
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OCTAME SELECTOR

FiG. 104

The octane gelector is the device by which the kgni-
tion timing may be adjusted to comform o the octane
rating o the gasoline being used {see Fig, 108). The
]gniﬁnn shonld be tirmed with the pninhn' centered. Af-
tor the ignition has been timed correctly, adjust the
selector undil the motor “pings” when the engine i
hot and Fqllinn hard. Then retard the selector until
the “ping " jusl dizappears,

IGHITION COIL

CHAMPION AMD COMMAMDER The ignition coil is ko
eated ahove the distributor and under the spars plag
eakle hracket. A& clamp fastens the coil to the throtile
coateal bell crank bracket, The bell crank beacket is
sarured to the cylinder head by two cylinder head cap
SCTEWE.

SPARK PLUGS

CHANPION AND COMMAMNDER  Maximum engine effi-
ciency requires that the spark plugs be in excellent con-
dition. Champion J% or J7 (14 mm.) spark plugs are
psed in bath madels. (The J7 spark plug is identical
with the J% pleg formerly used.) Spark plugs should
bt cleaned and respaced at 5,000 mile {8.046 km.) in-
iorvals. An elactrode gap of 0257 (0,64 mm.) i3 recs
ommended, It is preferrsd that this pap be checked
with a wire page {see Fig, 109). After cleaning and re-
spacing, test the spark plugs under pressure, For peak
prpine efficiency, spark plugs should be replaced every
10,000 miles (16090 km.).

I Tl e, o
% dd Ok 41 !

<

¥
Lo =
d "

Y

iyt

2150 WIRE GAGE

Horn Adjustment

CHAMPION AND COMMANDER  Adjustment of the air-

tone horn consists of barely loosering the adjusting
lnck nut and turning the adjusting not until the proper
tone is pbizined {see Fig 110).

Fez 110

Horn Ring and Button
(Regal Deluxe Steering Whesl)

® The horn circuil i3 comgleted by contnct botween
the horn ring and the metal plate on the steering whesl,
This elearance is controlled by & sponge rubber pad.
The following directions will smplify the removal and
installation of the newly desgned horn ring and button.

Remaval

CHAMPION AMD COMMAMNDER Femove the button
from the steeritig wheel. 14 may be necessary Lo insert
i screw driver or Emilar toal in the recess on the oui-
slide edee al the button abowve the hom ring lo force
the button up and oot, Bemove (he three screws irom
the hom ring and W6t it off the steering wheel, Then
remove Lhe sponge mibber pad and the three Dber
BpRCers

Installation

CHAMPION AND COMMANDER [Insfall the iheee fiher
spacers In the sponge Tobber pad and place the pad
with spacers on the steering wihieel, Flace the hom
ring on the sponge rubber pad, nsert the three sorows,
and lighten them sacurely,

The ruhber lock ring must be installed in the recess
o ihe horn button and lightly coated with ssapy
water. Then place the lower side of the button in the
opening in the horn ring and force the bulton inio
place,

Marr—I1 the rubber look ring hns been atretched
or darmaged, it will have to be replaced before a satis-
factory lock will be obtained.

Head Lamps

@ Sealed beam head lamps are used on both the Cham-
pion and Comminder models. These lamps are ao de-
signad that the light source, the reflector, and the lens
are &l azzembled in oae sealed unit, When the filament
buris out or ihe lens breaks, the entire whit mese b
replaced, This aseures maximum lighting effcency
throughout the entire life of the car.
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WEATHERSTRIF

COMHMECTOR CABE i
SEALFD BEAM BASE

HEADLAMF BOILY

FOCRISIMG SGREWY

CoiL PR

PAREING L5zHT LEMS
|

USHT, BuLS | LENS GASKET
! T

SEALED OEAR UNIT

REFAIMIMG RHSS

Fic. 111.—Pagrs oF THE CHaMmrion Hiap Limp

Sealed Beam Replacement

CHAMPION AND COMMANDER Remove the head lamp
fin and loosen the three scféws in orler to remove the
sealed beam unil retaining ring {see Fig. 113). Remove
the unit retaining fing, laking care that the umi does
not fall. Then pall the unit carefully outward and dis-

connect it by pulling off e socket.

When installing a new sealed benm unit, bie sure that
ihe =acket is connecied securely and that all retaming

screws are tighi.

Adjustment

CHAMPION AND COMMANDER To adjust the head
lumps, use either on adjusting sereen or o head Eamp
tester, The screw &t the top of the head lamp body
controls the vertical adjustment of the heacd famp
hearn, wherens the sorew af the [2fE of the head lamp
body contrals the horizontal sdjusiment of the bearn

{2ee Fla. 114),

PaEx G LEHT LERS iDL Wik TRARRE BEAk

- v -\-:-|

FARMING LGHT Bl D WIRE COUNHTRY A
["' ¥ P :-.35-;-;.-:-
; b

b
| GREEN W|ﬁ/r‘.l.mm UGHT

GROUMD TESwiraL

Nl BETAIKER MCREW

THaLIE BhA LESIT

Wi BETAINWER SCERW

P, 112 —=ComsTRUCTION OF THE CHAMPION
Hesn Laimep

(i
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ELECTRICAL SYSTEM DHAGNOYI%
JSNITICN COIL DIFFICULTIES

FRULTY IRNITION

CAHLUSEY
Frimiucy Circaid,
m) WWariog,.
{1 Loose ar orreoded bermicals,
(73 Inseladion cracksd nr wurn Lhrough,
. (3] Taulcy sraund conmection.
£ ] Dpmition 2witch.
¢} Luome contaces
(2% Cucruded or burned topeets,
) Insleiluroe,
{17 Tyuwtion a preperly Lrsd.
123 Ensteibutor points noz propesly zpaced,
L3, EMaltioutor poitts osted (due ta rxces-
s aecingy, dirty. pitter], or oo
{4 Suching broeaker arm of woken breikes
armz Sl ing,
10w £m obp
Exvecsdive clearanre nf distributor shall
luslninms.
(7% Rk or spreng distervator zhzit,
4, Coadenrser wepk nr grmaniled,
) Cheerdrive solenodd improperdy wined o1 growed-
i
Serendary ciccait.
e Winng.
¢1) Cerroded oo Lwss LeTrainals
{21 Cracked nr leaking table insulation
A Dhaatribotar,
[1% Lrocked chsliburar zam.
§21 Madsture or dirs accumulaons U distribe
ulor caj
{3y Dgiriloot cap serminals Bnined orocose
mrdded.
41 Distribuler rotar baroed ar corroded.
¢ ) Wenk igrition coil.
¢} Taulty uc incorvectly spaces? spark Dlugs-
) Lae uf spart plug to ol suppressor vr il
installaginns.

(1)
i)

DISTRIBUTGR — INCORREGTLY ADIUSTED
oh DAMAEED

I
1.
i
1.
B
4.

T
L]
]

Fl
} 8
- §

CALUSES
Breaker point gap incoerect. )
Hreaker jints aurned, cracked, pitted, o dirty,
Ipriliod timing ron Jale or too ey
I Hgrrihoe: cap crakesd.
Lliza tensian cable sockels cersoded.
Conderser poen er shorted (check with new cone
denxer].
Gparc modiber stuck or ieaking.
lreaker crm spring weak or broken. .
Breaker arm eebbipp block lonse o1 bady s,
eaket arm plale lose of ol praperly orovaded.

. Aptornalic gdviusce plate free an distribator base

Distritnator s insects benl, Tinse, or badly litwed.
[neulbeioat wearance between disttibuter cap In-
#erts 3o oo, .

Grovnded catar ar broken vl pring,

. Digtrilint ahafl oo bushlngs soom,
. Thstribator drive geat o7 coupling <heared or loose

on Enail, ) ]
Tristrilotar drive gedr o1 gil ump drive geer not
perzerly zssemtled {limed ).

CAUSES

I. Poccary winding,

i
1.

L F
I

4p Sleried  (ionition wwerenl deaw  abrermelly

lavpe — weak spatkd,
&) Geownded (imicinn cocrect dots nol drap 1o
aeto when contacts sepatads ).

Becondary winding sbured of proucded {weak
spack]. _

Loage ar faley igwitiabn s&ilch coneacis.

Locze contact «f duieibulor to coil gecomcl e cakle
in ooil tower.

Use of @ ouil atlet 1her siandatd equipmend.

Faulty ammeles,

SFARK PLUA DIFFICLLTIES

4.

CALISES
Pluy daea noc fee a1 spatk 15 weak.
w) Fascelain creched.
A1 Poreslaln cathonized oc Toowed
¢ hImsture nrodirt wrouznulalion on porceliin.
#; Eleerrofe gap pot pepeely spaced fupark will
qot junis 81 high speed).
#) Weak ignition ogil,
Flevteides and porceliin bita at Jow milenges,
a) Leeal ton ht am cpetaling plug.
A3 Uue of cectaln types of gasoline having o del-
rimantal efiect om prccelala,
Favd led plups.
a) Uss of too el pe operating plug
&, Ewcoszively rich carburetlor mivkire.
) Englnc ofl pasing paalon rings
tae nf zome pes ol spak plugs and geil sup-
pressabs in tadie insiallations.

STARTINGE MOTQR IHOPEAATIVE

4

&
7

I
El

it

HOT DPEMATIND PROPERALY

CATEES
Tiead nc anderchecged buleery,
Praor hittery eround a7 cartoded Batiers terminals.
Clarling matzl Lo Batiesy sable Broken or terminal
rravked.
Terth an statter pinie we drwheck araker,
L#e ol heavy engne cal i oold wreather.
Teelt on Siwriee pimen ar flywhesl bortped, caus-
ing slarter to stick,

. D gyocnd for siarting motor dwe 1o broken

gecund calle,

Starting swifch tot opetating praperly.

Excrtsive reslqeance 1o mtation dee eac

g) Den: acmateic shaft.

R Dsincted s racked hoesizg.

o) Misalipned as Gigily filesd hearcings.

&) Lack of lubeicatism,

fl Starmer vod propeely aligns] with engoe,
Armatyre shiocted.

Dirty, baraed, pitied, o swcessivelr lubricated
commuiator surface,

Hizh mica betwesn commutetor scgment due to
cnmabUtator wWeLr.

Brush ring grommaled o set incereectly.

Excemive bmsh spring tension causisg repd com-
eealar and raah weet,

EBrushes Tod uncticning propesly due to:

al Sickicg brush bolders.

f] Wezk oo broken springs.
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2) Eent brush helder amms,

d) Brushes warn ton shorl

g] Brueles csoicking in guides

51 Tuweiizpcl 1vpe of breshes,

¥l Bresl: coonections or pig 1idls hnee.

ATARTER TRIVE MDISER
DESCELFTTON

The most cammen «Earler drlve noise due to cansea
Mpg, 1,2, and i is a poomawnced grine when the stariet
olex (o operoting, Uhis grind ic similac to, o Beeler
than, (e normal stacler seise when the eagine i9 be-
iog cranked and slwald awed Do confused. A Jussing
poise wiil ioclivare canse Moo b, wrke canse Wo. 4 will
be indicated by an tncetenitcent rubbing noesz, IT che
wurring motor s hob rigidly atteched. 2 koock ar
"bump® will I heartl wlet the siorler panioe engages.

CAL=ES

I Staret oimon teczh oaipped ar damaged.

% Flewheel zear tecth chipgeed of dameged,
« Sprung or distorted d-ive abedt.
Zlarcel molar nel prepser Ty snouoced (misaligeed ).

« Htarter mocar Jonse i 2ngine.
. Starter Tader arnature shA asring wotn, EToken,

ob dirty,

L T

GEMEMATDA INOPERATIVE
R MOT gHARBIMG PROPEALY
CATTELES
s Slipping fan hell.
. Armeler jndlcales iccorrest v La Lharging cole
ichkeck wilh master ammener).
3 Cleperarar prlley Inzee pn shail.
A Reliy puinla ternaring open.
B, Tncerrecl size generator drevce palfcy.
B. TTua wowr an engine iclle <oeed.
T, Impeoper regulatne openation.
B (recsy, charmed, nt plaved commuiatar.
4, Sticking brush holler arms —- broslgs worn too
sliot.
I8, Brusics saft o aily Cexcessive Tubricallue,
I'l. Snarted, apem, or detred aut Seld rmils.

REIMERATOR 2ZN0 BEMERATOR DAIVE WDISES
DESCRIFTION

Thr maes fbnon ¢ Eroaemicor 20aRes is 3 ﬁqutak
resulting from causes Mos, | and 2. Cauzas Wes. §and
7 are wsmally Jodlcaied by a koo ac low speed al-
thozgh wease M. b may soreetiies also cause &
Bqueac, An inlepmictent knovk increaciag it frequency
5 the speed i2 increased will faelicate cawse Se. b &
wihine usally bedicates st Nes, o oand B

LCAVEES
1, Woun, damaged, oe rlefective geasrator bwarings.
2, Insufiicient bearing habrieation.
1. Pulley Izasc on shife.
4, Cracked puller,
B Excessive enrl nlay of geoeratur shall.
6. Micaligmmer:t of generator et
T. Geoerator Lonse oo cngine,
B Cerecator brush nolees coptllieg from:
x) High mica insulotobs hWebween commutave: bars.
It} High commuiator Lazs.
el Haugh commutalor,
d) Drirry commuialer.
o) Twperoperly seiked Lrisbes.

{1 Har spols in genealor brushes )
3 Tnsaffciess o1 exsoyssve Loush spring iension,
J Geenerator brushes Tecse in bolder,

i, Loose field moymets stuking armanzoe,

FREGUENT RECHARGING OF BATTERMY NEGESSARY

CAUSES
I. Tusubicicnt current Maw ta Ladtery,
a; IeCpCrative gemetaliT.
b} Tao low an epgoege idlz speed.
] Lowca conneclirs in e xteraal cizomt.
d; Cornded vonoections in exletnal cicoil (g
pecially 3t battery darminzls and frame graund
alrap}.
k] Slipping Tom Bell.
1 Incerrec: sice wenetalon deivs pulley.
+ Recafator vut of adjusimert. )
1 Aupmcter repistering higher charging rate than
zeical fchoes with piasier ammeiec).

2. Eucessive stz-ting laad c3usiag abooread curresd
flewr Eram Dastery,
2, Freguen! use of starter mntar,
B Exressive uke of he starer mutoes dug W difi-
Culty im FraFLng.
¢) 1ligh mica belween commutator bars or Badly
worn 21 buroed cobcouietar,

-

Excezsivg lighting Joad due Lo;

g ) Car operalion ceabined Jargely to night £oving,

f) Uil wrad slope JARIp wires reveracdl.

fi %top Nght awilch inoperative (clased at @l
times:,

¢y Use ¢l apar Jights

7; Linpeoessaty wie o brid lange while parking

B iproumek o sheto in the lighting circud,

4, Abporma accessany bad due 10 wze of

a ! Uar radis.

N1 Car weazer (olersrvally soerated].
o) Wirdsloeld defrasier.

adr i Llighter,

n) Llesblric cooch.

% Inlernal dizcharpe of batzecy.

&) Plates badly sulsbated.

&1 Cel. leak dur in crucked Jar or ssaliog cooc-
Pt

¢} Warer Tewel rol al poopes height,

a1 1'lale scparilnre inefeclive.

ERAATIC HEAD LAMME
CATIZEE
E. Sealed Heam (Trils lod2e it sockels
% Laosc or <irdy coubrcliors betwesn Sedled Beam
Trity awl rable terminals.
3 Zoorenntmols b lamp swilck,
& Low 0s d'i::l:]tﬁl‘gﬂlﬂ hutiery,
§. Eaticey wlates 3adly sulphatad.
¥ Lmproperly proundsy head lavep badics.
T Fayliy Name to bailesy prousd (hezled  [eam
Loanifs buro ot pickls .
§. Faulty penctator Al
M. Favlty regulator wperatien.
IN Litertoilzent shotl clreeit or pound in wicing at-
acoably.
Il, Locse copnesclinns 2t ammelcr,
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ENGINE

Bix cylinder Lhead engines wirh slip-in, stel-hnck.
microbsbbitt-lined connecting rod ad main bearings
ace uged on the Champion ard Convmander maodels
Tl cemikshubrs are supparter] Ly Iour main eatings.
Ome-piece, casl-lon camshalts with  cage-hadened
weatlng ouriaces ate suppeictsl at four poinee by soeels
ik, babbicl-Tined, =plit huoshings.

Lukeication &5 suppliel By poessunc oo the walve
rappeels. Tappes adjusAimg surews nn Lhe Champion are
self-locking, while thrse an she Canreander employ
he use of & luck ont.

A millionth of an wsch is the equivident ol approyi-
mataly 131333 af the thickness ol a bursan beir. This

depgrew ol angasatemett may seer wohelievabbe, Gl
the profilomeler, weed io besling firely machined SEn
debaker narz, micasures sutfacr irraygalarities within 2
mitlionel of an [nch.

Rlpmy engine parts are requineg ke b grousd 20 per-
Focily thae ke peaximum permissible sarface irregulare
ilies are Jess than ten-millionrhs of a0 nch, We recom-
mend, lweefute, thet cranksbals be replaced insiead
of reconditioned. Brsose eveo well-eguipped  ships
cawdd duplicate the fime frisdwes on Studebaker-pen-
duced parts, alwavs 4se pats chtained frem a Swde
baker Faris e,
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EMGINE %

Engine Qiling System

# Al Sowdrbaker Fngnnes wse U] oeeszurte lobrication
spstens supplisd by cwmsbafl-deven, helics] pear ol
pumps. Gkl gillerses dnlled sta the 3ock climinate
braken nil lims. Uhe vilve tapossts are pressure-lrbeis
cated, anel the tning geats are Jubricaced with oil by
passed by the od! presaars relie] wekec.

Yome manadnctnrers use drilled i:.mn{'ttlng roxls 1
supply ail vruder pregsere Lo the pisran pins, which, in
durn, feed e el o e cylices walls, Sque baker
crgineers, Juwever, feeling Lhat positive lehricalion
e Tbe Ly hewl=r walls is of first mptance, v ale-
signed tae oiling gvstem w0 that @ fen ool ol supglied
thesuph atmal: deilled boles in the mnet!mﬁ bl L5
forcecd alirecsly Bguiast the oyiitader wads wod us do-
sirl¢ 1he plazws o the pins,

CRANNCASE VENWTLLATION

CHAMPIOH AND DUMMANDER  The crankesse i3 ven-
tilate? by ihe passage of air Quough el fller cap,
o 1be crunkease, and <l of the heealher ube. Ar oil-
caztee Alter elomenl is eorlains] U batl the Gller cap
zod U breather cebe. ‘Uhe slermeot Lk che breacher
tula ds el Jo place with a cotler pin. {See Flg. 119,

Whew servicing the fller saps, wash them in kero-
sear, drain them -horaughly. apd crat Lthets with &
E;q:-u:] arade al eopize oit. The servicing of breather
trrhe fillor elepnenis Teqeires the smne eozedure and
necessilates Lhe remowal of the olement from “he tube.

SLUNQETR

A arl. PATSAGES

QASKET —,

LERIHG —l"
CFLTHIER HL.!I"R
ENG-NE FHNT FLATH

TLKIMG LEA LIL I'.N'E -~

Fic. 120—CommanwomR Oie PREJJURE
ReLlnE WaALvE

/

‘

SPRIM=

To zvoid damege 1n erins pares, service Lhe fille:
cap aoid Breitliee tobe Rller cletnetts vegalarly. Sovere
rlust rumditions, of cFirse, Tegpmine nnre leeguett sory
itang ol “heze undls.

Fr. 1193

OIL PRAESSUAE RELIEF VALYE

CHAMPION AND COMMANDER - The nil pressure elief
valve Jz Jocated at the lower nght hind Trone corer
of the enaine. The walve has been peeset Lo apen
ar A0 pounds pressure {28 ks T 1T e essary, 2o ad-
justment can be mede By othe inzettiop ol shime he-
tween (e ouoel end of the spoime and 1he scoew piug.

Timing meats gro mbrirzeed ot begh spseed: by The
pil which byv-pazzes 1he rehat valw In addiion, wil
pectered throuzh & drilled lale o the wvalve provade:
constaot lubcication nf The vicdng geara. I 350 ehore-
fare, impetiant zha he valve be kepo clzar el In
proper aperatiog cendition. T0 the small hole in -Fe
valve lwecorres phlogues, Lhe luctop cears will nol ce-
celve suTcient Takerivid ine 20 o Zecds

At legst nnce & ypar penwsve tbe valve and cleoar il
wilh 2 cleaning salition. Uaice & Ane wite, remowve ol
catkom deposits foocn the Bale in the valve,

worr Dooowt plug be hole to ncrease il pees-
sure. far this oot sl will no; necomplish the inleoded
pueryueie bl @l will result oo prematore Gailui of 1he
Liming keiTs.

PLUMNGER

CYLIMLER BLZACE

iy il

2 /’B(//////

e T
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- EMSIME FROMT FLATE

C:IIL P& L SASES
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e DIL PUMPS
o PP DEINE
{EHAFT GEAR _§

8 The quist, efficient hielical gear ol pumps used In ibe
Champion and Commabder engines deaw oll theaugh
ihe Floo off screen, which talkes the clean afl from
just below the top sirface of the oil in the pan. The
oil pumps arve driven from the camehalt by helical tvpe
grars, A ngue ak the inner end of the ail purep drive
shafll drives the distributor shafi. Meco-bi-plece re-
moval or installation of the Champion ol pump i8 nec-

ERSAry.
Removal
CHAMPIDN Alter .'l.'mnvi-l;_: thie four cover sorews

washers, remove the pumg bedy cover, gasket, and
idler wear. Removing the drive genr, Woodrufl Ley, and
horseshoeshaped thrust washer will ithen permil the
remiovnl of the il punip bedy and gasket, I the fo-
moval of oil pump drive shafl and gear is necesary,

. S et oil prm muat be remaved,
THE BEAE

Instaliation

CHAMPION To chtain cormect igniticn tning, use the
follawing procedure 1o install the ol pump drive shaf
and genr,

Crank the engine until the No. 1 piston {5 on its
compression. gdruke and until the “UDC 1-67 mirl
an the vibration damper Mywheel is directly under the
palnter an the Gming gear cover, starl o engige the
ol pump drive shaft gear with the camshofl gear. The
keyway in the drive shafl should point downward (see
Fig. 123). Pulling the shadt sl gear aszemilily into
mesh will then matate the keyway to the rear (see
g 134 ),

Place 2 new gasket and the ol pump body over
the drive shait and install the horseshoe-shuped wisher
{zee Fig. 125), Woodruff key, and drive gear, Then in-
glall the idler gear, n new cover gasket, amd the pump
body cover mnd secure the entire amembly in place
with the four washers and cover scrows

Alver installing the pump assembly, disonnect (he
ail pressure page ftting (rom the ofl pump body and
prime the pump with engine oil,
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Removal and Disassembly

COMMANDER  Place the car umder i chain hoist and
& little to the rieht of the chein hoist hook, Tum the
froni wheels to the right s far a5 possible and drain
ihe rad@ator core.

Remowve the bolis which hold the fromi engine sup-
pert insulator to the front engine support. Then re-
meve the hood from the hinge arms

Remove the centler cylinder head cap scvew and re-
place it with an engime e lifting bolt, Anach the 1ifi-
ing hook of the chain hoist o the Kibng boh. The
chain should =lant upw.‘:rr] :l[lan:-:in:l:'l.lL']}' 15 deprees
ta the befil of the perpendicular,

Bemave the cap serews which hold the starter to the
cluich hdaming, amil without disconnecting the wirce,
plice the starter to the left of the parking broke cable

After removing the cotier pin and mner cleviz pin
framy the elutch operating shait sleewve, movie thi G-
erating shaft and sleeve toward the frame as far as
possible Then remiove the engine rear suppoert bolts,
lower nsulators, and spacers.

Remaove the inlet hose from the water poump and
the cstled hose from the radiater core,

Remove the pipe which connects the vacuum borsier
e the manifobd tee. Discornect the ol pressure gage
pipe from the pump elbow, Iongsen the upper coupling

THELIET 'WaESHER

P R———

Ol PPAT ORME SHAFT

Ay il E
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0L Frd? BOOY

ANAFTEA PLASE BaSHE
"
ROI0E
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Fic. 127.—Fuomo Oir STRAIMENR

nul 2 the bBattam of the flexible |_'|,:-1,:|'.|ir:g. and swipo
the pipe ool of the way, Do not bend the pipe,

Liflt the englne sqowly antid the Watom of the righn
gkle of the Tronl cogine support insulaior iz 1-3/8%
P41, il ) dbieve the sLyarL. 'he righi (ol eommer
oi the cvlinder head should then bie 17-1/3° (435,15
mm.) from the nearest point on the right front fende
skirt. B[ the distunce is not this great. lever the engine
imto position with a steut piece of wood, Bleck (be
cngine to muintain this position,

With o siandarel 5733% (3,060 mm.y Allen wrench
remdve the eight Xo. 10 scpews which hokl the Lisoster
hedy te the adapier plate. Then renove the Lisaster
bedy, sasket, and vane,

Inserl a 506" (4,763 mm, ) drilt punch theoseh the
hile in the outer cnd ol the mior and pall e o
alf the ghaft, Then remove the hooster bose =1|:|:|' ol
pasked,

Usimg astanchard 7732 (5,356 mm.} Allen wrench,
retiove Lhe four strews which hold the ofl [ERTR LY AL
sembily Lo Lhe celinder black, Then remove the boster
adapter plile, the gasket, and the idler gear.

Waerk the pump out of ihe mgine by gonthe pwisting
il [rom zide 1o skde. When the drive shafi gear hasz al-
el clered the evlinder bleck opening, swing Lhe
batiom of the pump to the right (or forvard)] and
coptinee the downwasd travel. When the pump clears
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the opening, the end of (he bosster shaft will pass be-
tween the ends of the siéering koockle upper contral
arm Lo frame rear beacket bolts,

To complete the dizassembly of the ol pump, ro-
move the pin which holds the oil pump drive shait
gear to the drive shaft and, with an arbor press, push
the defve shalt with the drive gear out of the drive
shaft gear and oil pump body. Then, pressing on the
booster pump end of the drive shaft, press the shaft
out af the drive gear.

Reassembly and Instaliation

COMMANDER Witk the horseshoe-shaped thrust wash-
er and the Woodrull key in place, press the oil penp
drive gear on the drive shalt, After inserting the drive
shaft in the all pump body, press the drive shaflt fear
on the drive shaft, befng sure to olign the holes in the
gear and shait. Then lock the gear on the shaft with a
new 3/16" (4,761 mm. ) pin and peen the pin sscurely
I psitbon.

To obtain the proper end play when installing o mews
drive shaft and drive shaft gear, press the drive shaflt
mear on the shall, placing a 003" (00762 mm.) feeler
between Lhe faces of the gear and the pump body,
Then, using the hode I (he deive shafl fpear as a pilat,
drill & hole in the shaft, ream i 3716% (4,763 mm.},
and insert a new pin, Peen the pin securcly in position.

A tongee on the ioner end of the oil pump drive
shaft drives the distribulor shaft lhmu,:ﬁI A mating
groove {see Flg 120,

Before installing the oil pump, turn the crankshalt
until the No. 1 piston 5 on the compression stroke and
the “UDC 1-6" marking on the vibragion damper y-
wheal is |.'|i.r1‘:|.'L'|}' untdes the lJ'nLinJ.: pnier, Wwith the
key in the end of the hooster pump shalt g towand
the rear af the car, start 1o engage the ofl pump drive
shaft gear with the camshalt gear, When [ull engage-
ment has been obtained, the key will point almost
straight downward,

With the all pusp o the proper position, the offsed
tonpEne, ns viewed l|:||.'-u'|.|;:||. the distribotor mountineg
hale, is approximately 30 degtees fram horizontal {oos
Fig. 130), As an additional check, install the dis-
tributor. The disiributor rotor sheuld line up wilh
the Nio. 1 terminal in the distribuior cap

When assembling and installing the oll pump, al-
wiys use new paskels, After installing the pump as-
sembly, disconnsct the ail pressure gage Aiting from
the all piemp body and prigse the pomp with engine ofl

Tharoughly tehien all copnections during reassem-
bly. Adjust the hood and reflt Bt i necessary, Refill
the cooling system amd run the engine, checking for
ofl, gazoline, and water leaks,

CLEANING 0IL PASSAGES

CHAMPION AKD COMMANDER 17 the oil passages be-
come clopged, the engine should be completely disc-
mantled and the passages thoroughly cleansd, The
simullaneous or consecutive replacement of two or
more connecting rod bearings alzo necessitates thorough
cleaning of the ofl pasapges

Firad, wsing compressed air, clean the passage lead-
ing to the main ol gallery and to the camshalt bear-
ings. Then remove the plugs and clean the mnin zal-
lery, Finally, clean the il pump and valve lifier gal-
lery, allerpately opening and closing the ol pump pas-
sage with a-fisger, {See Fig, 131, )
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ENGINE DIL PAN

Remaoval

CHAMPION AND COMMAMDER  Accomplish the remcne
al of the engine oil pan by removing the engine from
the chassis and placing it in an engine stand,

Instalistion

DHAMPION  Before installing the ofl pan, inspect the
engine fromt plale gasket and replace it if neossary,
Install the shle pan gaskets, fitting them tightly
agninst the frent plate gasket, After placing the ol
pan filler hlock (see Fig. 132} and gasket in position,
use & drift te align the filler block boles with those in
the engine front plate. Inserl the screws through the
engine front support bracket, the tming gear cover,
ard the englne front plate and thread them into the
filler block. Do nat tighten them securely.

Afier the rear gasket has been instnlled in the rear
hearing cap groove, use pilt screws Lo guide the oil
pan Into position. Tighten the oil pan screws uniformly
and securely. Then lighten the timing gear cover 1o
filler block screws securely.

MNoTE—When installing a new engine inoa §947
Champion, be sare the ofl pan filler Block iz of mal
feable iron. Do pot ose the dis-cast Aller block which
wag uzad on former models.,

Frz, 132

DOMMANDER  When instzlling the oil pan on the en-
gine, use i new gasket and tighten the cap screws uni-
formly and securely. Afier the engine Las bees -
gialled in the chazslz, the car shoubd be rum for sev-
oral minutes at & speed the eqoivalent of 2010 23 miles
32,20 to 40,25 km.) per hour and a thorough check
far ol] feaks made at the pin gasger.

Crankshaft and Main Bearings

@ Studebaker crankshafts are slrong and perfectly tal-
anced, apd the crankshaft journals are ground and
polished 10 2 mirmr-finish. Four removable steel-back
main heasings lined with habbitl support the crank-
ghaft {n both the Champion and Commander engines,

A crankshaft conmecting rod Jourmal which is warn,
tapered, oat-of-round, or scored in escess of JDOIFY
{0,081 mum.) can be reconditionsd without the re
maval of the eeankshalt from the engine. This should,
‘however, never be attempted unless it is known that
the main bearing jﬂuma{; are not damaged and that
the oil passapes are chedn,

To recondition the crankshaft and install under-
sized mnin bearings, reduce the journal dinmeters by
the amounl which the bearings are undersized. For
example: if 010" (0254 mm,) undersized main bear-
inge are to be installed in a Champion engine, the
orlginal joumnal diameter of 2.4570% to 143787
(61,599 mm. to 61,912 mm.) should be reduced to
24270 to 24375 (61645 mm. to §1658 mm. )

MAIN BEARING CLEARANCES

CHAMPION AND COMMANDER  Use an aceredited bear-
ing nil leak detector to determine whether abnormal
bearing clearances exist {see Fig, 133}, Correct clear-
ance ronges from OC05Y to 0025 (300117 me. (o
006350 mm.). Mever file bearing cips o compensate
for excessive bearing clearance (sec Fig, 134). Instead,
replace the bearings, using the inllowing procedure to
determine the amount of clearance.

BEARIMG Il LEAK DETECTOR

Fic. 133

CELMDOKF DDLU
FILED CAF SAFACE
MIAIT MK AR CAF

CHAHNERHAS T

Fiz 134

Using a micrometer, select paper of various thick-
pesses — 002" (0,0508 mm.), 003" (00762 mm.),
pO4* (0,1016 mm.), ete, — and cut the paper in
strips approximately 1/2% (12,70 mm.) wide and 374"
(19,05 mm.) long. Place o plece of this paper on the
crankshafi (ser Fig. 135), install the hesring cap, and
tighten the bearing cap screws securely, I the ¢rank-
shaft turns frecly, (he bearing clearance is greater than
the thickmess of the paper used. Selecting 1 thicker
piece of paper, repeat the procedure. L the crankshafl
cannot be furned or can be tyrned only with effert,
use o thinner strip of paper. When a strip equal in
thickness tn the bearing clearance i3 used. the crank-
shaft will afford only a slight resistance to Tofation.
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CRANESHAFT COUNTER. WEIGHT

CRANKSHAFT END PLAY

CHAMPION AND COMMANDER Crankshail emd play
<hould be from 003 to 0OA"™ (00762 mm. 1o O] 324
mm. 1. To check the end play, maunt a izl indicator
an the block 50 that the indicotor bolion oontacts a
compnlerweieht oo the counkshaft, Then, using a screw
driver, ohtain an end-play. resding by moving  the
rranbehaft forear] and renrward (see Figo 130} End
play is - controllsd by shims located between the vertical
aprfuce af the front main bearing journal and  the
crankshail thrust washer {see Fig, 137). Add or re-
mive the necessary number of these shims Lo obiain
the correct ened play.

INSTALLATION OF MAIN BEARINGS

CHAMPION AND COMMANDER Use a torque-indscaling
wrench 19 tichten the main bearing ap scoews 1o
BE-03 foot-pounds (12,2-12,9 Kilogram-meiers) largue
[=ee Fla. 1358)

Specially Leeated word ol seals are used at the rear
main hearings. Whenever the rear main bearing cap is
removid, new =enls should . be used. Insiall these senls
carefully. Figure 139 clearly illustrates the correct kn-
stallation procedure,

TORDUE MDRCATNG
W EERMCH

MeldiN BEAERS CAP
SCREYWS
BEPY EORE.PO LD, TR
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COMMECTIMG R0
FEARING FAALYLS

Fig, Jde—ComrxecTivG Ron amo RBeawiwin ASSEMBLY

Comnectlng Rods and Rod Bearings

& Erlecchangeabbe Lepie, seeel-back, microbebFsi-iiTed
cenmerting rod bemtings are wsed in the Chamgion and
Commander enpines, A wngds on fach g al?
sembs i3 cocresponding proove fnothe connegting sk
o cap. When anslallZng new conneclengs risxl beariogs,
canclully lean the hraring backs. e reds, and e
caps alxd uasdcct Een fer burrs.

GONKEGTING ROD AND BEARING CLEARAMCES

CHAMPIOM AND QOMMAMDER  “Ier cannecting s
hearing clewrance shomd be GRG3T ¢CJ127 i) to
A0 00080 mmdy, and the eonnecting oad sice clrat-
chce showld e D057 (0,027 wml ot DU JOFIE

CLEARAMCE
b — [k
SDY TO gt
LN T
a

CARMECTHG RGO
BEMAIMG

paal. Uee aoaccredheed brearng ool Jeab detsceor to
delevimite whether abrormal cearectng el Beating l -
clearnnces exist w2 1
| CoMNECTING moD

Belare canneccing miwis ace installed, She conaescling HEARIHG Cal
rod joarmils shonkl always be examined. Jeurnals
whith ate out-pi-comod, tapered, rough, ot sceted in Fra. 141 —ConMECTING Roo Deaminc CLEARAMCE
excess of L0015 {90381 oooe) shocld be recondi-
riored.

MNewer hle twazicp caps to compensale for cscessive
beariny cleasuone, iasiesd, replaca Lhe bearipgs Tn
determine ke zmaact of ciesrance, Jsc the proreivee LAk ACT Ik FAD —
which s lhomeghly explaiasd in The weciinn devote: J-
w main bearng clearasces Giee @ G600

—I-I— CAHNECTIRG RAD

IasHERAMIT
il

ADD ALIGNMENFT

CHAMPMOK AND COMMANDER  Uejors inslilling 4 con-

aecling ko, vernave Lhe bearing insers anid cheek the J
rod aligmivent with an zpprowed ronascling tod align-

gr, II e pizten is oot perpendicylar 3 the ceank-

shall jaurnal (rod bert) u:lrr:ipthe piston 19 st porallel

tu Lhe Journal (rod (wigtsd), aliew the od with an

appreved nending tool, Always recheck the allpnrient

alter Bending the oo,

AOD INSTALLATION

CHAMFIDN AND COMMANDEN & connecting toud muyst
ke propeelr cnstalled with the o6l hale a- ke Inwer enr i
of the rd nn e camzhafl side of the coging. 4on- - e
necting ronls and bearing caps ic poeduclion ecpines ",
nre stunsed with Lhe bore nember or e canedale

gicle wi che conneering . Al nimdy wierl dor peplace-
ol =m0md Be macked in ekis amannet. Fic. 1z —CammMecTrrg Ron Sme CreakascE

S— CWANETLTT TAHTAH 'a'RIOHT
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Using a torque wrench, tighten the connecting rod
cap bolt nuts on the Champion 1o 28-32 foot-pounds
(3,0-44 kilogram-meters) torque and on the Com-
mander to 32-54 foat-pounds (7,2-7,5 kilogram-meters)
torgue, After the cap bolt nuts have been tightened,
the Palnnts chawild be installed with the apen [ace
away from the nut, Tighten the Palnuts until they
just contact the cap bolt ots; them tighten them an
additionzl one-thied turn with a wrench, Abways uze
ew Palnuts,

Cylinders, Pistons, and Rings

® The cylinder walls in Studebaker enpines are mireor-
finished. The pistons are bearing-metal-plated alumi-
num alloy, each having one oil ring amd two compres-
sion rines: and belng T-slotted and eam ground, the
plstons provide maximum ofl control and bong ece-
nomical life, A heat dam at the top of the piston re-
duces the travel of combustion chamber temperatures
to the piston skirl,

GYLINDER BORE MARKINGS

CHAMPION AND COMMANRDER  The cvlircler hore size
is stamped on the top face of the cyiinder next (o the
bere. On Champion engines, bore sizes wvary irom
3.0000% (76,20 mm.), stamped “0," to 300257 (70,26
mm, |, stamped 25,7 Om Commander sngnes, sizes
VALY fram A3125" {34,132 M., :‘.1!|l'|'l|'|ﬁ5 HWE5 o
3.3145" (84,188 mm. ], starmped “45.7 The mial variz.
tion of any single cvlinder bore is less tham 001"
10,0254 mm. ).

CYLINDER RECONDITIONING

CHAMPION AND COMMANDER To prevent cracked or
broken pidon ring lands or broken top rings, remaove
the cylinder ridge at the upper end of the cylinder bore
with an secredited riclge reamer. This should always
be dane before a piston is removed,

When Atting new pisions, recondition the cvlinders
If (ho lwores are seared or if they are mut-nf-reond o
tapered in excess of 002" (DQ308 mm.). Use an ac-
credited cylinder gage to check the cylinder borks (zee
Fig. 143), After reconditioning the cylinders with an
pecredited cylinder hone, be sure fo clean alf traces of
abradve from afi paris of the engine,

Fii. 143

1™ W IDE
oo™ tHICE

Fie, 144

FITTING PISTOHS

CHAMPION AMD GOMMANDER A [ecler gage of proper
ihickness should be inserted om the eamshaft side of
the cylinder. A piston should then be inseried in the
cybinder In tee Inverted position, with the slotted side
awany from the camshaft, and with the bottom edge of
the pistom about 1% (254 mm. ) below the top surface
of the cvlinder bore, Use a spring &cale to measure the
pull necegsary o withdraw the eeler gage. The proper
spring scale reacdings are ag follows! with & foeler gage
1™ (254 me.) wide and 002" [0,0508 me.) thick, d
pull of 11 ta 16 Th, (4,00 to 7,25 kga.) on the Cham-
pion aml 14 to 19 b, (6350 o 8,618 kgs.) on the
Commander. (See Iag. [44.)

PISTOM FM

LComsmucnon oF THE Piston PiM
amn CLAMP ScREW

PISTOM PIN REMOVAL AND INSTALLATION

CHAMPION AND EOMMANDER  Place the conpecting
racd and piston assembly on Che Fistan Pln Assembly

Fra. 145.
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Teol J-1203, Remove the Jock nuot and stsr wosher
from the damp screw (see Fig. 146), and by tighten-
ing this leck nut on the other end of the clamp screw
remave the screw from the connecting rod, Then slide
Lne |1i:=|'-1t and eommecting rod off the piston pin

FETON PN
ASEEMALY
TOOL J 128

Fis, 14

Tw install the pistan pin, place it on, the assembly
ol and slide the piston and connecting rod Into posi-
tien ¢aee Fig 147}, The odl hole and number on the
conpecting ol shonld be on the gde of the piston
which s oppasiie the Teabot, Then insert the piston
pin clamp screw in the connecting rod, install the star
washer amd loek nul o the henyy boss sde, and tighten
the nul seceeely, Be sure tooalizn the fat surface on
the piston pin with the fatb surface on the clompscrew.

HSTOIR: PIN
ASSEMELY TOOL

Pz, 147

FITTING PISTON PINS

CHAMPION AND COMMAMNDER  The piston ping should
be fited o a clearance of from .0001% to. 0003
(0,00254 mm. to 000762 mm.). This represents a
light fimger-push fit at a roem lemperatore of abouot
° F, (21 C.) isee Fig. 148). When fitting piston
pinz, use nn accredited piston pin hone. Fistons in
service stock are fitted with pision pins.

FRGER-FUSH AT B
| mor” 1O 000" 8

PISTON RING3

8 Twa compression fings and sae all control fing ara
uzed on the pistons of both engines. Be'sure B0 install
the rings in the proper geaoves with the coreact side
af the rimgs up {see Fig. 149).

EEOELERN

CETY B0 E ot Dy il
IFEaTAL] wild TR L

TP & Dol fom BHE
e L ]
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Piston Ring Chart

SPECIFIGATIONS i i ZHD RING 37D AING
ilr (.11 66 144 ] I 44

Tyre Compression | Compression | Compression | Compression | Ol Conteol il Comtrol
WinTi rar” Siar 178" sz 5742 316"

(3 AN1 mum. b {2,481 mm.| #3158 mm.b | 580 mim,) 1963 mem.} 44, THI mm.]

007" to 0177 | 000" 1o 014" | 007 to D177 009" to 0E4" [ 001 to 0177 009" o D187

Gap CLEAHANCE | (00715 mm to | €00280 man. e | {00078 mm, i | (62286 mm. te | {1778 min. Lo 10,2156 mem.. 10

0 A31% mm, | 358 mm.i AAKA mnid 03550 nvm.d 04388 mm, | 0,085 mm.)

Clearance

CHAMPION AND COMMAMDER  The gap cleprances of
piston rings, which are given in the chart, should be
measured with a feeler gage (see Fig, 1530} Lnceeaze
gap clearance by filing the rings with an accredited
piston ring file Do not install rings which bave gap
clearances preater than those specified, An oversized
ring can be fled as moch as 010" (0,254 mm,) fer
the obtainment of propeér gap clearance, Undersized
fings should, however, never be uded.

Installation

CHAMPION AND COMMAMDER  Piston rings which are
properly fitted should tum freely in the grovves. [n-
stall the rings with an accredited pision ring ool {see
Fig. 151]. Before installing the piston assembly in the
eylinder, lubricate the rings, the piston, and the con-
necling eodd bearng. Space the ring gaps uniformiy
around the piston, belng sure that no two ring gps
are allgned, Insert the piston in the cylinder bore with
tle T-shot away from the camshalt, To awniedd damaging
pisten Flogs, use an accredited piston ring Compressor
when installing the piston in the cylinder (see Fig. 132).

Fia. 151
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Camshaft and Timing Gears

® Sieel-back, babbici-lined, st bushings, Tulricater
under pressure, support the caomshafts in Studebaker
engines, The timing mears are the helical tvpr. The
crankshafl pear is made of cast iron and the camshaft
gear of celeron, For camshaft journal diameters and
bushing clearances, refer to the “General Specifica-
Lina™ section,

Removal

CHAMPION AND COMMAMDER  Remowve the vibration
damper assembly, and with Universal Puller HM-2235,
remove the fan drive pulley. Then rémove the timing
jear cover, and using the same puller, remove the
criznkshaft and camshaft pitrs  [see Fig. I.H-:l.

CAMIHAFT GEAR

m:ﬁm PLLLER | . :h H.“?E
Sl
i s |

CRANKEHAET
SEALR

Fi. 153%

[f the remaval of ihe cnmshait is intended, the cam-
shafy jear shoukd not be removed. Rensove the gear
arad shalt a5 o unit.

Before attempting the removal of the camshait, re
mave the cvlmder head, vabees, valve springs, and ofl
pumg and invert the engine s that the tappeis will
nat interfere with the comshaft remeval, Bemoving the
twn cap serews and lock woshers which attach the cam-
alalt timing pear thrusl plate {or washer) to the evl-
fler block wall then peomit the removal of the came
shaft {see Fig. 154}, To remove the camshali bush-
ings, use Camshalt Bushing Removing and [nstalling
Toal J-2036-A. Afer the camshail haz Been removed
feom the eylinder black, the camehafl gear can he pe-
moved from the ghaft with Universal Puller HM-02 5,

Fig, 154

Installation

CHAMPION AND DOMMAMNDER  Install the camshafi
hushings with Camshalt Bushing Bemoving and In-
stalling Tool J-2036-A, Then carcfully slide the cam-
shadt intlo ils pesition.

Camshaft end thrust iz tken by g thrusi plate (or
wiasher) which is located letween the front camshall
|'Jr::|:ri:||._|.; andd the cnmshail gear (see Fig. 155). & ooat
ta 002" (01016 mm, ta Q2032 mim, § end play is per-
migsible. The end ploy 15 regulated by the amount by
which the thickness of the thrust spacer exceeds that of
ihe thruat plate, Jf, howeser, o new thewest plate oo
rhrodl ggager are frelofed, the end ploy shoudd e
frevan 00" po 006 (00018 e, bo L1524 mm_ ), Use
# micrameler tn measure boih paris {gee I-"[‘H_ 156,

CATKETS

TVLINDER B —

GEAR COVER To
CYLINOER SCREW

CAMEMAFT CAPABHAFT
THRIMT SPACER TIMING GRA

THRLUET
WashEn

TIMING OQEAR
FAITIINING

/'IERE'-'F

[ TIMING CEAR
COVER

..-1

FHRINST O
RET AIRER

CAMSMAFT
BEARINO

CAMEHATT

Fia, 155
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TIMING GEAHS

] I (] %\'bf}} ALIGK TIMING MANKS
; |:|.r':' WILEH [NSTALLING

CHAMKIHATT GEAN

PACKL AR BETWEEN CEAMKESIAFT
GEAR AND CARMEFHAFT OEAE
T EE FHDM 8017 TD 000

Fro. 158

TIMIKE MARKE 0N RTH

LOCK E;
PLATE =1
FAM BELT = |
LOCK =
; o |
FELOTT ™y
RIVET CRANESHAFT ;
=
t‘!
HET
ODasPER BUT
PULLEY HLE
RUBBER
ITACERS
CRANKAHAFT
Pk 1'.IE'! VE
FLYWHEEL PR

Fiz, 19 —CoNsTRUCTIDN OF THE CHAMPION
Vipramon DaMiis

Use Pusher HM-561-Y (o install the crankahalt and
camshafi gears (see Flg 1571, Driving these gears inlo
position may damare Intemal parts of the engine amd
MY CHUSE SEVETE oil leakage at the camshafl rear baar-
ing l'!'c|'|.'|.ns.i-:||1 plug. Covpect walve timing can he ahi.
tningd onl i the timing marks of the gears are
gligacd, that i, the purked tooth on the carshalt
gear must b between the two marked testh on the
:mnl-:s:l.:l'i el [ Hbe F'i;.e. 158},

The camshalt gears for both engines are obtainable
in three sizes and are marked ©5" for standard, “H"”
for high Hmit, and “L" for low limit, The crankshaft
pear i= available in the standard size only, Whenever
new mears aré installed, they should be selected to give
a maximum of (033" (00742 mm.} backlash.

Ploce a new gasdeet on the engine fromt plate and n-
acrt & new fele washer In ithe timing gear sovet. Then
install the timing mesr cover on bhe exlimder block, To
permit the proper alignment of the fell washir in the
cover with the hub of the fan drive pulley, de not
tighten the timing gear cover screws until the pulley
has been installed. After installing the fan drive pulley
with Pusher HM-341-Y, tighten the timing pear cover
serew o E3-17 fost-pounds (1,8-24 kilogram-melers)
torque. ‘The vibration damper amembly shoald then be
in=talied.

Vibration Damper

CHAMPION AND COMMAMDER The wibration damper
consizts of a flywheel deiven through rubber dises. Os-
cillztions of this Ryvwhesl during p—:riuds of erankshaft
torgional wibration tend to neutralize or dampen such
yibrations, No adjustments are necessary, 1f the vibra-
flon damper does pot function correctly, the mbber
discs should be replaced. Timing marks for both the
valves ard the tenition are located on the oulside nim
of the wibratiom damper flywheel (see Figs. 159 and
160}, Tizhten the crapkshaft vibration damper cap
screw on the Champion to 130-140 foot-pounds {18.0-
194 kilogram-meters) tarque and the vibiration damp-
er nut on the Commander to 160-170 foot-pounds
(22,1-23,5 kilogeam-meters)  longue.

SEEATICH
= DARFER
FiY WiLE]
WHEHPATION
[ 1 FREG RS FUT

KERA
HLMREN FRO EUESES  LogK | CAR SCREW
(1L (] CURHGH FIRTE . [0 FLATE

Fig. 160, —PFanTs 0F THE Cos M anbER
VirgaTion DAMPER
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WAV e

WATEN JACKLET

CYLENEER
EL.OCK
VALYE GUIT

VALYE SPRIEG

YALYE LIFTER
TEREION dFRIRD

Gl FARSALE

VALVE LIFTER

 CAMSHAFT

Fig. 161.—CoNsTRUCTION OF THE DHAMPION
VaLve MECHAMISM

Valves and Valve Lifters (Tappets)

® The valves used in the Champion and Commander
engines are similarly constructed. The tippels on the
Chamipion, however, uie a slf-locking adjusting serew,
whereas those an the Commander wze a lboek nul o
ancher the adjusting screw st the cocrect settlng. Stu-
debaker valwe seals aré nol ioserted, bul are an in.
tegral parl of the engine blodlk.

Remaoval

CHAMPION AMD COMMANDER Afrer removing the eyl
inder head, remave the valve liter tension springs, and
with 4 valve spring compressor remove the valve spring
spals or bocks {2ee Fip. 163). Then remove the valves
from the engipe block, and vsing o larme screw driver
ot similer tool, remove the valve springs and retaipers
{with dampers on the Commander}.

Wilve lifters most be removed from below, This
necessitates the remowal of the oil pan and the cam-
shalt from the engine. Both removal procedures are
covered in Uiy saction.

_ Cavron~—Do not use the barrel-type tappets used
in former Comimander sngines i the 1947 Commander

engine.

Installation

CHAMPIOR AND COMMANDER  Insert Lhe valve 1iliers
and install the camshalt. Usieg & large screw driver
ar similar fool, fnstall the valve springs and retainecs
(with dampers on the Commander}. The closed coal of
the spring should always be installed upward., Then
fmstitll the vabres, and with ‘Tool No. CF-11 inserted
under the retainer, compress the valve springs and in-
sert the vabve spring locks (seats).

Nore—{n the Champion, lhe l|;|ngﬁ:| part of the
retainer shoubd fit over the fat surface on the edge of
the Jower eall of the spring, and the tongue on the re.
tainer should fit in the groove in the spring lock (see
Fig. 164}

PR e
WAL
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e ]

WiV ARG e

FALEE SRRl e——

S TRHEE
i
e, |
WalEl LETEE TTLRERE EOEX
HhEEn R |

il iHERF

Fic, 162 —ComnsTRUCTION OF THE COMMANDER
WVaLve MECHANIZEM

Fig. 164
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TESTING VYALVE SPRINGS

CHAMPION AND COMMANDER Whencver valve springs
are removed, they should be tested with an accredited
vitlve spring tester. It should require from 77 1o B3
b, (34,93 to 38,55 Kgs.) 1o compress the Champion
gprings oo length of 177167 (36,51 mm,) and from
125 1y 135 Ib, {56,70 10 61,24 kis.) o compress the
Commander springs 1o 4 length of 1-3/4% (44,45 mm. },
Any valve spring which does not test within 10 per
cent of these specifications should be replaced.

VALVE GUIDES

EHAMPION AND COMMANDER The valve guides should
be inspected whenever the valves are removed. Tf they
are worn =0 Lhat the clearance exceeds 00357 (O028%
mire. |, they should be replaced with Valve Stem Guide
Remover and Replacer J-2034.

RECONDITIONING VALVES AND SEATS

CHAMPION AWD GOMMAMDER U'se an accredited walve
prinder to reconditbon the valve seals (20e Fig. 163},
All witlve seats shiuld be ground to an angle of 45 de-
grecs amdl the width of the seats miabntalned sf 3/32"
(2,581 mm.) Alter reconditioning the valve seats, in-
speci Lhem for runout with o valve seat dial page [see
Fig bif),

. VALVE SEAT
AL GaGE

The walves should alse be ground ot a -'45-I|.L'|5IT'E
angle. Use an aceredited valve refacer for this apera-
tion (see Fig. 167). After reconditioning the valves and
seats, grind the valves lightly by band with o fine
compound {see Fig 168},

Frc 167
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VALVE TAPPET ADJUSTMENT

CHAMPION AND COMMANDER The slotted tappet ad-
justing screw of the Champlon i seli-locking (see Fig.
169}, whereas the adjusting screw on the Commander
requires a Iock oul. When o Champlon teppet od just-
ing screw b5 repleced, the torque required o tum the
screw shoubd ke measured. A force of ot least 25 inch-
pounds (0,29 kilogram-meters) should be required to
furn the screw {see Fig, 170}, This i approsimately
o 4pound (1,814 kgs.) pull at the end of a 6 {(152,4
mm. ) wrendh.

The tappei clearance should be set at 016" (0,4064
mm, } with the engine cold. Hemowe the distribotor
cap, and turning the crankshaflt clockwize until the
o[ R | [.ILFI.MI. 5 on the compression troke and the
SUDC 1-6" marking on the vibration damper fywheel
{5 directly under the timing pointer, adjust the Mo, |
intake and exhaust valve-inppet clearance.

Connect 8 f-volt, single-contact, timing light to the
primary wire on the distributor and to a groumd, and
tuening on the ignition swiich, adjust the disiributor
so that the points jusl open (bulb lighis). Then ro-
fating the crankshaft clochwize until the bull agiin
lights, adjust the No. § intake and exhaust valve-
tappet clearance. Repeat this procedure, following the
firing order [ 1-5-3-f-2-4)

VALVE TIMINE

CHAMPIOH AND COMMANDER To determine whether
the valve timing of the engine i5 correct without dis-
manthng the engine, adjust the tappet clearance of the
Moo 1 intake valve at 020" (0,5080 mm.}. Tum the
crankshaft clockwise until the Mo, & piston is on the
pompression stroke and the *IN-OF 1-0" marking on
the vibration damper dywheel I8 several inches away
from the poinier, Then grikp the tappet and continue
to meve it up and down, lurning the crankshaft slowly
ahead wntil no wp-and-down clearance can be felt (see
Fig, 171). When there is no clearance, the No. 1 intake
valve beging to open, and (T the vabve timing 15 cor-
rect; the “IN-OF 1-6" marking should be directly be-
low the pointer. If the Hywhesl marking is noticeably
out of alignment with the peinter, the valve timing is
incorrect.

Nore—Performy this timing operation carefully,
tuming the crankshaft slowly to locate the exact peint
at which the intake valve opens.

-t lrmge Daam Lirirn

Fuz, 172 —=Vaive Timins CHaRT

VALYE TAPPET

TAPPET ADJ IJSHM£
SCRL'W

Fic. 169

25 HOH-POURDS

TORGIUE l

Frs, 170

Fig. 171
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Cylinder Heads

CHAMPION AHD GEMMANDER  Proper installatien o
thea cylinder head i inpuclant, @l a new gaskat muse
always be installed wheswewer a cylindze beed is re-

Erinu Supports

EHAMPIOH AND EOMMANDER The enmgines are sop-
por=ed at the front bae o sdogle, bonded-rubber moool -

imz and et the rear by two moueiiegs of the bisouit

Lype’ with the campressinn repslaied by sparcer Lobes.
Mever sharlen the spacers o iocteade che compression
af the rubber Bisoazts. Tighten £1e sear maanting balts
with a torgue wrcach; to awond damage to che spacer
lubes, tiphten to 25-3C FRvaquaemls (3437-4,149 kilo-
gram-aslers) tongue.

moved. A light Blm el Perfect Seal Gacke: Cement
shasuld T s v L bettood surface of both the o¥l-
inder hesuf ancd (e geshel.

Cylinder Tsel eajs sareas ahaondd alwavs be lightened
ir. the uper seipnence. The cap screws on The Cliane
[pion ':hclu}r] he tlghleved o 46-50 foodpoends (6A4-
6,9 kilopram-moters) torque ant on the Lrmmander Ly
20.85 Eol powncls {11,1-10,8 kilopram-meters] argue
leee Figs. 173 amsl 174, 1, hawevert, she Liovads in
Ihe wlm;]ur wack are ectroded or filled wit o rl, &m
incortent rending will be obtgined from the tobgue
wrench, brcause a larpge preccutage of the wergue wiil
= ghsorhied By L threads.

Tu veveccome ibis coodition, vee the Iollowlng teth-
walg 1en clapizit Lhread Lighioess.

Tum the cylinder head cap screws inle the bleck
with the head and gasket off. If & cap surew car be
l:'umc-d dnwr: with the Gngers so that enly roe theend
remains expused, e cas souew should tighten satis-
factarily with tle fead and paskel installed,

IT 1he enp serews do o loee in Frecly and @ the
threads on the screws are clean and in gesl coorlitiuo,
the threads i che cvlinder bksck ghruld 1w clezned
with & slandard-sized tap (&0 oversized lap will cus
the threads). Be careful not to coosz-ihoend wlhen wang
the tap

Fic. 175 —ERONT ENGINE SuPPOAT

.-'I.H:]:l_n.-iug white leed ar 2 similar seaf oo e Lh-eads
! the caps acrew, install the head and giskel on che

blak. The white Iead, acting as 4 Jubrizanc on che 5 |
threads, facidilates e tUghtening of the cap screw fo
1he Jeruper Lamsinm. -
[ | =iy —
o R S G R B O
CLICH
% HOE S
O O B O B G N O N ¥
WARITLT JIJE ' i
m B 6 O Ve
Fiz. 173 bz AT T -
— irSlLaTON,
PRIk REwi; L1
SILPFOET Copdst
g :
OERORR O ONRORRORC i W
MAHLFCLD MEE
OEOIOKOROROLICIONORO e

T, 136 —CnwsTrucTiaN oF THE BEaR Emcime

Emm. 174 EperomT
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STAINLESS STEEL BUSHINGS

=4 ANCHOR FOST

_—

VALVE

MANIFOQLD

Fis, 177 —CopsTRDETION AP THE CHAHFON Mawomonh HioaTen Vacrs

CONNTER. WEIOHT

-

-

TEMSHIN SFRING

TENZIEIN SFRING

Fuz, 17 —Comsreociion op 1HE Commanees, bIasimon Hpankg Yave

Manifolds and Exhaust System ]

& The eee-picce: manil=1d o cylirder paskhet should ke _L__
inzrazled on the Charepion wick the ra’sed rings awey —_——
frarn the eylinder block and an e Cotvodeder with
the sezrre fzcine fhe Block. Wb ‘he eneinse cold,
tianten the relaloiog nuts evanly ad eeorvely, slartiog
i che cevter and warkiog oulwasd.

MANIFOLD HEATER YALYE

EHAMPFION AMD COMMANDER  Inlcl manifuld beaeer

vilyes, heing [hermestatically operaoed, provide tbe MK
vucess:l. simmmand nd ket fp the EHEDEiﬂE-B.ir mixtute
wlich enters tlie |:'J.".'|1'-r.|rr5;. Thr mnstmydinn af the
becrer valve used oe oeach merlel s clerly allusirated
it feures 107 i 178,

Tn Lest dhe remsion of 4 theemostao oo, achraok (be
coil from 1he pin. Witk che beater valve in thee closed
puEition (cpunteracicht wp) ibe e e Lhe el af MANIFCLLE ——
the coil should assure Lo position slown la GOgpuse
179 AL N7 F, (277 0] this s apprasimataly €0 de-
grees clmckwise Form the ¢ spchor peing Lig, 17N

. OOK ENG
H TUETNN.
ETATLC CoiL
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Soainless stoel Lashings have bhesr prowvided in the
rrandfald w0 minimize the possilibily of heater valrves
siiiatig, 17, however, the vl shonld saick, Jubrkae
abe shaft wilh & T7xlure nf kerasene and 5004 07 wIED
Bendix Carbarecar L enr o,

Tn extreroe cases remove e shafo and ceduce the
rliwsielss to give 0037 (0,127 mny. ) dezrance. Lo not
reann 1l Bushisgs.

EXHAUST AND TAiL PIPE

CHAMPFION AND COMMANDER  Full power Lyps eeil-
fiees, which minimize o Lovsepower Lasc in back pres-
sure, are csed on Txel nuodels. Since the ealiwsl spse
temn i moupied on rubber bammock:, wilration and
peiee are pob Lsimemitted to the frame and Bady, Ta
prevers tae possibilily of 1attles and exnaust s teaks,
inspect 1he sypaen poriodically ond tighien lhe clatp
and moapting balus.

Engine Removal and Installation

& Osse-vance of Lhe following soep-basstep procedure
wilk Eazilizac= thie eereval and Installatinn of e -
g

Removyal — Champlon

I. Plage Lhe ¢ar coder @ gosd nll-swivellng Lain
haisl.

2. Diravin 1o raoling svscn.

1 Eemowe the head assembly by cesezwing the snt-

ter pis aml L7e four nuss whirk Teld e Leod hinge
irms b3 the boed slads

4, Eermave the cender oylind sk head cap serew amd
crpsice it will i eogite rye kiting bolt Then ateach
the lift rluin of the hois to Lhe Lflog bell and take up
the skak. w0 the chait, The vye Tiftize Bnlk mesl Le i
good cendition and must e used only with the eyl-
inder kead Baslaled on the biack.

5. Retnrve bote sl housing ho engice eedl place
dewr] bolis ang nuts, Then vemove the foor additional
Lol 3ad nuds which Tneld the botsom ol (ke cluten
brmaging Lu 70 engine reat (oA le

£. Rall hack the oplo iront correr of Lhe fTonk
font tat or carzet, cémave Gve ol the six netal screws
whirh bl 2he rlutch bousing cover plate e The front
flour jran, and saing e coees Jelt and rearward to cx-
pore tha rop of Lhe ol e iousimg,

7, Remeve the three 3557 1515 mm 0 v acrews
wiich hald the rap of the cluich housing Lo the en-
ging k.

8 Misepenccd tbe bawery pround SArap foem the
battery ground post. .

9. Ieniwe 1he three sheet metd] sorews which hald
tae Ieft gide of ¢he tadiawer core o he con support,

0, Bamave the briol lamp wicing hasness from the
cadiatar and Lzoder clms.

‘1, Remowve the {wo cap scoowvs which keld che ens
gire water outlet Lo he cylioder head a2 Block.

17 Thiwonnec: che two wires [rom e gensraiar
and the black and green poirary wire froo the Jgni-
1i27 sl

{3, KWemowm the eateer pin and clewis pin which
connect the acceleraeas cross shaft to the push rod.

14. Discannect the ket indicacar Trom the ovlivades
head.

1i. BRermave the Las 701W8™ (IL11F mm.] <ap
sirews whith nald <he sarer lo e cluech " bowsing,
and_ without dicconmecting the wlhas, place the sGarlzt
1 the lefc of the parking brake cable.

L. Rewmave (he inlet hose foa “he water pomp.
Then eemowre tne thres sheel wmelal screws which hold
1be right side of the radiatr cobe 1o 1he core supprrel

17. LlE tbe radiator coce virefully nut of the core
suppor, posilicaing the “an wrd tle Tead famp witing
hirnem b provide cleacater for the inlet hoss zad the
caclictor auilet RLogE,

14, Remove Lhe foar 5710% (7,238 mm.) cap
gerews whick hold the fam hiades and pelley to 1he
fan bun. Then remove the fun #lades end pollcy and
iy [he Tiead Jamp witing barness aeer e top of
the eacliglay core suppeTl,

19, Dugzoppect ibe fexible duel pemp coopling
“rom dhe Eenl chsoline pipe

20, Eemove the two nuzs which hold the exhanst
pipe dange Lo the emhao=t manifold. Then lower the
Fipe off the manilold studs,

11, Loozen Lhe engine Breathwr l[:-'ip-e-. CA[» SCCEW LD
permit the pipe tn swibng wichout injury 42 the gaskel,

1. Full the ruliber vacuum tale ol dwe owenifold
Stting and discomnecs the Jexidle mmpileg from the
upper oil pressaTe gage PP,

23, Remove the ame reraining ladll (e Bolt to
which the il pressote guge oipr s alleched) and nut
whick hold the cluteh Reusing 1o Lhe ngine rear plare.

4. Remove the Feent engine sapgsut Trum brLh
the fremt frame cmgs cveraber and e fiooc erpioe in-
silaner.

3% Foll the rab eearwond oo cause ekcing and
clusch wusing separacion. Slowly pull che engiee g
and formard, keepitg Lhe engrine tilied ontil the cluicl
prezsare plale elears the transmasslon pinion ard the
erpine reas olaze slears the centee L Lo,

2. Meewe the supine reareael and orn the rear
al the enmine 43 degress to the right. Then sinwly liit
he engine from 12w ¢lidasis,

?7. Place the wsombly in an engloe stand,

Installativn — Champion

1. Aligr. the cluch driven plate with the clyteh
pelas Learing and h:bzicate the charch pilad bearing wilh
wliee] bwATingE greasa.

i Lacare the i of hoist s thio the Lifl chan ol
tle hoiet will cxort & definiie recward force on (he
erging ac it iz Jowgred inna posd Hnn.

5 To failista Lhe entry of Lhe lransmissien pusic
splines inke The clulch driven plate, shift the Lraseols-
giam ‘oz cupvenlinnal higlo ge o petmit the rotaliie
al the piniun abait when the car is v,
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4. Yeep the reat fod of the eopgine tilled downwrd
a5 il nears the end ni g descent.

£ Afer the [epnl ead of 170 ‘rapsmission andns
Ers crsersd 1k sburcly precsurc plate cisg, move the
car =lightly furward Lo Zacilitate sphoe engagenect

fi.  Temporarily 8lige e clulch huesing will e
enmine resr peliute, ustng twe LS w BT (630 nam. x
205,200 mm.) tasered drifls. Coat the tw deawel bolry
with a fAlm of wldzs lead before iostelling them. Tighi-
e the dowsl 'wilta with che nuts: de mod drine s
FET 4 pu'ur.r..

T llanughly tichten all convections wiile ve-
install:ng he enmine assembly e el chasais. Adjoet
1the hood awd Tefit it if neees=avy. Redill ke cooling
evslenne aned checX For groper oil level, Then tun the
erping, checking for i, mesding, aud water caks.

Aamoval — Gommander

1. Place tkr cac unrdec a gond full-swiveling clern
kgt

2. Dreolu the cozling svat=ib.

3. FReomove the hood feaeo the bodd hinge arms.

4. Dlsoroecl 1he ballety pround strap fewo the
cvlinles head fap sorew

5. FEenovr Ihe exlaast pipe Langer clamp hecaled
neat the feomt of the motler, Afier Temuoving Lhe ex-
buusl plpe Dont support ltacket from e chtch foos-
ing, remove the zupport Lracket and clamp (b the
wxliaasi pipe.

4. Hemowe the nuis which held the exhiost pipe
finge 0 the marifold.

7. Disconnect the frasl parking brake vable from
the rear cable at 1he rlamop. ¥ove tae fmnl cable for-
nard to an cut-af-theoway position,

4. Disronmest the speadamerer cwtele Trom the
lcanstpissien, On overdrive bransmstanis, che awvets
diive wiring and unieal cable shoukl alsa be discon-
recled.

7. Dhisccentees Lhe =il cods llam Lae transmilaslon
ared renmaws e twn T2-balig wlich nald Lhe Law: meedle
beerings Lo Lhe jramsmision campanion Tange, Lewct
the ‘roml ohd of the fmont wropeller chalt no the lefd
gnd use Voiversal Jeinl ¢lsep J-881-A o keep the
nocdle hearings in peeilion aad froe fTom fareids mat-
LET.

L. Eemowe e four cap screes aud lack washers
which hald fhe Leanswissian tn e clukch housing.
Thitr Temwose the Leansmissien,

1L Frmowe the entter pin and inner clevis pin
ftoen toe cluteh aperziing shalt gieeve and move the
aperating shafl and sleevs toweré the frame as far
ag pessible,

12, Bemuoee ibe togins reat suppoct hola, lower
jnsalatnrs, awrd spaceTs,

15 TRenws “he lxelms which hald the (kant cngime
sgpper ansulilor Ihe Ezont engine suppeort.

14 Bemove the waecer cylinder Lead cap screw
and replace it with an gnging eye titiug balz. The ere
Tiling bl mus e i good copdidon and Tt he
gsed wmly with 15e cylivder head ineraled oo the
blscl . Artach the Jlng haak of the chain biisd wa tae
Jliring batt and take wp Lhe weight of the eagine.

18 Without discoonecl:ng 1be hoen wires, Temove
the right s cbsm the cowel asd place it an top of the
wlvdshleld wiper o

16, Pull the rubhes wacinim lwbe of the manifald
filting and discennect che Meaille corpling ioom the

pper oil pressure mage pipe
17. Bemove the crpios sreather ok

I, Dsconrcect the Aexible gasaline 2ipe coupling
fepem tue fuel pomp.

1. Emoove the irlet hoge from the waleT prump
il the pucled hoze From the radindoe core.

25 Renvwe Lne head lamp witng boreesa from
lhe raliator clips 2ad remewe the six sl metal
srews which held the codiatas oore 1w the core sup-

.

21. Careldlly lift the radialor cme aul of e core
supgrtt, lemning the dwn Blales cockale to provide
gleararce Tar che inlet kose wod che radialor ooctled
I':ll;lir.g;.

22. Renowe tie fan bleles and pealley fTom che
biip laghe

23 Thutnnoect the Lan wites fromn e genciawT
and 1he Iack znd green primiry wite Tinme The Jgni-
ton sl

2o, Aleer discobnesing he ssaeter geennhl ik
canreclar [%izap) from ihe starter pust Leiroendl, ce-
move she two scpews which hald che saleaasd swicch
Lo the sarter matar. Then, withaut iscobbecting she
wires, plice Lhe snlepoid switch to the lefl of the park-
ing brake cidale,

24, Roemove the estter pin and clevis pin which
corlecd che accelerimlar ornsd 50afl to the sl pad,

26 Biscennert the lear odicesar Trom Uhe cyluader
| T

27, F.h “he car serward z0 that & cslight incwsc
pull will be exzried om the bio chein as the fagioe i3
raism]. Kocping the rear ond of the eogine lomee Lhzt
e Toog end, slowby (el the eagine wpvwaed and [or-
waril unblil the Zront end of le engine eale-s He coe
support opening, Then awily the reme ercd ul 1he en-
gine 13 ibe rignl amd cearward to clear the cove voen-
ing and slewks T4 Ibe exgite Srom the dassis

78 Place thr assemtbly in an engine sand.

tnstallatien — Commandur

1 Mefore ‘nctalling thr eneine, zlign the ool
driven plel= with the pilel beating and lwhoeade the
clutch pili heaving -aith whesl bealing erease.

2 "Theronghby tighten all cannections whils tele-
slalling the eopine assembly do the chasis. When in-
galing Lhe {1 ansmissior, wove 1he celsaze shaft back
amel laln to prewent e peledse beecing (oono binding
on the tzansmissinon (bont Gange

3. Adjus the bowd and relit % iF noceezzry  Redl]
sl vooling s e wed check for poeger il Zevel. Then
tul the emgine, checking for oil, gasdine, and water
leaks.
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Engine Tune-up

% Engine tume-up, one ul che most impociant of Bz
mainbeltansr SETVicEs, delermines whetagr oo ool the
autormanile will perform with meximum ecopopmy awd
eificiency. It ’s, therefore, inportant thiet this servee
T peclonoed ot the enging ewety spring and {2 7he
fellewsny Wne-up informagion shenhl e helpiud wo 1he
mechemic.

COMPRESSION

® An enpine without rezsemably higle and umifarer
coinpreasion rannot be effectively tumed. The com-
presaivan of gzch cylincler shioukd, therelore, by lodtoed
hefere any other tuneup npevatiens are perinmmed.

After warming up 1he enpine, tenenee 1he spark plags
and innarl an wcoredited compiteksion gape oA zpack
pluy hole. With the (hrottle in U wide-npen pos’tinn,
roimk the 2nglne wila the slacler ool od recard the
higlesd gape veading. Repeat [his 1eac e a2l cvlinders.
Thers shoubd be pot mane an o W0-poond 0,7 ke o
VATIUTCR amuong oy LECrs,

CYLINDEA HEAD

8 Oylinder hearl cap screms sheald alwaps be 1lgmi-
ened i the proper sequence, The mp seeews an 1o
Chempinn =houdd le lightensS o 46-30¢ Fegl pounds
{0,0-69 Lilogranwmetcrs) forque and oa the Coane
marder Fa BOAS dodl-paurds (LLI-118 Kegrans
sokers) dorque (see Figs 174 and 174), Tightom ryline
der head cap sorews will e eopiae coli.

VALVE TAPPET ADJUETMENT

® An engiee will ot perform cfhciently e valve
tappets are mnl propelly Bcjusted  With e sngine
cold, met both 12ie ialake smd exhaust walveslagapes
clearance at O164% (0A0R] mrn S

IANITION SY¥YSTEM

# Clean ard respace the spark pluzs. An rlectnosde
gan of 088" (CadS nonl) e vecorinended. This gy
should be checked with 2 wite gage. For prak engine
aliciensy, the spark plege Swewld o2 eeploced ewesy
EAHC wiles {10000 km ).

Clean the disiaibutor cap and eowetr and check them
far cracks or corimsion. [7 the distriboetar polct: are
baroed, regdase iberw, iE thew ate ot ol alignmert,
align them. S8l 1be breaker point gap at D237 {051
mm.), Inspeci (he condmmset winng Tor breakage and
check Une ellconoy af the curdonass with an aecieditsd
contlerser tester. Check the viowano spark macdiner 197
proper waseation.

Inspt Lhe primary and seoombary wicing, (ol break-
age, corrwlesl Leeminals, and pone insucatlse. The igni-
too moil shoudd be checked with an acciediled cail
fosicr,

Ceales {hee acliuan scleclor and lime thae mmdtion. For
crmplels Tisniey initiections, coier fo “Tistrikutor As-
sembly in 1he secllon " Electrical Sysdeo”

BATTERY

® Checs Lae condikion anil the arace of charge u! tbe
bLattery. Aleo check ke roncldiun 0d Lhe groura steaq,
the bariery 1m starter swilch cable, and all terminals,
Cover the terminals Liberally wotls Yaseline o prevent
RO,

ELEGTRICAL WIRING, STARTER,
AND AEHERATOR

® Inspecl Lhe corddilion «f the wiriong and the 1lght-
ness of e elecirical corneriioas worler the hool and
dnst. Cheek Ui starer and genetalot for proper op-
Crifion

GOOLING EYSTEM

# Check e level oF the coelant. Uheck the encire
|:r_||_1|i'|1: spstein [er leaks. ‘he a0 bell EBor proper ad-
juetment, aned the peneralnr gteaching lolls fox tight-
aess. Vhe fap keolt should 20 kept reasonably tight;
eycescier fengion, Bunvever. will resiilt In placing un-
die scrair on the fao and peoeraoor Deariogs,

MANIFOLOE AND HEATER VALYE

® With the eepine oold, righten tha maniinkd retain-
ine g ls evendy a0 securely, stzeting in the center and
working calward.

Check the wanifold neater valve for ireslom of op-
embiun, 10 Lhe vaive should atick, vheizaie the shalt
wh o miswire of keroseoe cod seda or with Bendix
Carbicerar leznet.

FEEL SYSTEM

® Clean the Tael pump bowl od sirainer wmad instal:
o rew bl pasker 1T the owl and straloer are ex-
ressswely dizey, clean oot the g Tioe aid, if aezessary,
thr gus tank. Check the inel punzp Bar proper presvre.

Tngmet Ihe dheottle lickius and eheck the Shreitle
yaive far (ol cpeving, 1 the vir ia cquipped with @n
owepdrive, alen check the nperation of 1he owerrdrive
accelerater kickdown switch,

{oean o carberetor gir chsoet. IE necessacy, clean
and adjust the carbureisr, including the chermistanic.
choke canleel. lostall mew gaskers il Uhe carbeoetor |5
dizitszenbdm]. Wil the eneing idliog wl necmal op-
erafing Leanpwe andres ang with e ail cleanes insta’lel,
adjost the durharetor idle soew and che Wl g
ZLTEIY S

ROAD TEST

& Aler completing the tuné upe iespeciions and -
justmezntz, road teel the car g Jetormice whetber any
pLhel mechanical defcicncies wre alfecnog The operabing
eficaeacy of the cas,
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ENGINE DIAGNOSIS

EHEBINE STARTS: HARAD OF WILL NOT %TAAT
CALERES

1. Lmpiropet ¢ardatbled due bo
el Larbabeunr Jnasiges vesivicled Ty owatler. ice.
QT CHrTUsinh.
B Tosudfu-ien| cpuientity uc Jack of pasolive inocar-
]11|r-:1rr|r.

(1) Chypesl s restricted fuel Live Eom pumps
I serlarstior,

() L haggel o ckirly carbutomar sezeen (Cham-
pion].

(3 Toerpeerabive el sagmg.

(4] Taw ciorlaeretuc Moac Tewel

o] Air Teaks ol inlake ceawilehl or ue Lhe car-

|_|ur|el'.-:rr Gue bo:

(13 Lawse macilold and cavbuvelss allaching
nulLs.

121 Leakicg dncake menidold ar carrelor
gk eta,

'3y Leaks coccurrinog im vacourn dine Somnec
Liiad an iwbdbe raaniFald .

[4 Waped carberetor manifold  attachitp
flanpes.

[53 Crackad intake marifold,

(6] Lesk ar air borr pacsket or throttle shidt
LeaTine.

d) Pocr gredc, ©1d, or @ale Tael in combinatuin
with cold weacher.

£) vEpders and manifzld Aooded with gassline.

2. Klecirical dilficy [ties,
¢! Batuerr,
(1) Battery low o1 completely discherped.
r21 Batiery tecrvinals bwose or ladly coeradad,
(3% Tmzroper battecy ground,
b, [gatian.
i1y Prmaryr crrwit,

(o) ITiga  resistuneoe ol o cenaded,
firy o7 Tee cenneulion.

fby [zaition aud of lime.

(o) Weak o1 grouncled catidensat,

{a i Disiatitor hreakee puoicls impraperly
'\:'[_I-a.-l_'i_"rll lirty o leuse.

‘e, Errakes armo osticking, springs weak
nr |'_|1'|:||'.|;'|1I Gz Arde grﬂ-unded.

Ffl Tawse o posmmled listribozar der-
ringl e,

13 Seconeary ciscait,

fes Coaretded cable 1eeminala.

fli Chabeel 2 cracked  Insuiation en
citldes

(o) Terilion cml weak, or inogeritive.

(B Mockluse ab ianition cudl, Ierinzis,
slistrabuior cpeer, spatk  pelag peat-
reliing, o in dislriboator,

(et Tersuoper Lo of plag,

(1) Cricked Cistmbeginr cover.

(g, Emproper  insiallilun nl  werondicy
chliles ¢nel cocrest [of ewgine Tirog
order],

Fhy Spark plugs  Jamaged, dlrly, wel,
parcelang crached | 4 gap impoepedly
spcerl.

ri) Eater esptzcd qpring bens s bruken.
r1; Disbibuzan acar prownded.
s&d THatilhuwsr cop center lerminad [in-
n=l b obroken or missing.
(3 lpmition swilch.
i) Looce rontarte
PR Corroded o butned conlacts,
L3 OALeclel twolal,
(1] Starlor mordr inAserstive or T opeeing
prerpes by
(2% Cuogealed cigine ail due to 1he wse ol oo
Iiedwt a prade of ofl or bo the Bnrnation
al sludee.
L3 Slarter motor pirion sturk in flywheel
T
(2] Btarter swirch nol apcratitg properly.
A, 1Yuer eoegdane coMpression Tesuloing §rome
r) Tome oplcader Dead cap screws.
Bl Spark plugs owss o head.
et Ienpraonely inecalled nr damaged crlinder Taead
HaNRAL .
¢ Peasly sentive valees,
el Weak o Drogen valve springs
[ Yalves lwelding cpen duwe o insefMicient tippel
cakbans.
pl Vulves Lulding open due 10 stems bemyg waeped,
corcxlml, o couzred. i
&) Racdly woin, broken, weak, o= simk piion
rin g
Unusoal cutises.
&] Wnles impropety Cloed.
b2 Eroken nc lonwse cansghafl ar distribwline drive
ooaT
r) Cravkml 1"_-.'|i|1||r| ek,
d) Waler ir oplimders,
g: limcvssive -peernal fricnion ©of engine assembly,

&

LOSE OF OM UMEQUEL EMEINE COMPAEZEION
THEH RTETION

When the encine iz runaing al o speed which is
equal & 8 road .Ep-t:fl_‘l aof 15 armd 20 wules (2d_ 14 and
12,14 Em Y per sour, wnequal Comopressiom among
oy-inders can oiten b4 detected by che sound of the
rxhiuat al Lthe ond ol 12e Ll pize. Uoequel compoes-
sok gives an unsgual exhawcst Before any forreclive
MmieasLEDs sire yndertabsan, ake checx cers afecting
ipeiticn and carbasetion o determire defnitely thal
a cempressian loss iz accurting. A loss of compressism
i A1l ovlinders vion praerally ke detecied by a decregise
in puwer, spewl, and aceeleration. 1o s imporlimt, Fawwi-
gror, that a compresaund ciee Be uced ta delerming an.
cirasely the compresdian efore Bny oetrerlive work i3
andertaken,

TEET

[ a runyicessaon g3ge wodeterming the compres-
sien ol the evlinders. Beroue che spark poogs o ins
cect 12& paze in the spack plug hele af wch cvlindee,
Wikl the casburclor throttle wide open, crank Log #n-
pice wole ghe slaries motor and recgrd The mzsino
pErssute inialed on 1ae e Aller cenusding 1he
culnplession rendings, place approxmatoly a feaapaoi-
Tul uf caginc oil pi the top o the plstan and reseat
1 chegk. 7 2be preswire inclicatmd on Lhe gage shows

a decided dacreass, There as poabzbly o compression
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Lese past the pistons and sings IE the pressunc does not
increase, the valbses are seating ioepreperly. /4 head
Epasker leakags: between iwa vlinndors will be Undicated
by & low pressore redditg or cwo adjacent cvlinders.
CATEER
I, Valves scaling improperly.
7} Walve: holMing open due fa insnficient teppri
clearpesc.
O} Blicking valves.
{1 Tisuficient :der wo guide Clearance.
[2) Guen or catkon deposits an vilwe stemy
and in valve muides.
¢! Warped ot oroken valve beads o Sent valve
3p0ns.
d; PBuroed, picled, or diswotoed valwe seats,
2¢ Werk ar broken valve springs.
2 Compression loss past pistons and rings
g} Excescive clearance between pistems and cylio-
der walla.
8] Eccentric or tapered opfinder bores,
¢l Scoeed cylinder walls.
d) Sceled pistons of piston CiNE ares.
2) ToselEcient piston ring end esp.
J; Pistan fings stuck. i0 ring groevees (guoono o
caroon deposic ),
gl Imndfheien: piston nng 1ensir,
&) Excessive clearance of nings inoribg grooves
[wiarn Erooves or undersize riogs),
& Cylinder head gasket Inakige,
e} Faulty head gazkel
L) Looce oylinder head cap sicgws.
¢} Thooelect tvpe of masket,
d} Mn gasker sezh.
¢l Spark plug pasket Ieakape
Io Warped cylirder hend,

LACK OF POWER OK HIGK SFEED PERFORMANCE

DESCRIFTION

In allemuntlag to diagoose aond eoeract lack of power
o Tigh speed petfarmance, the servive man zhould first
ab ol decermine wherher The jrerlorniaee is normal ae
whether the cwner's complaiat & eely tpaginar A
pumpsarizon ©f the aferted car with cther cars of rthe
syme madel will delinicely delecndne thiz painl

TE=T

blaximum acel=retion and speed shecld be checked
with a stop waech over a deficite distimer The service
man chould have an zccwrately measwresd concae where
mazimum spred Lrlals can be made witiionl uecdue ir-
terferance [rom other iraffc. A gonerad dtlea of Lhe
condition of the ac ean be ob*ained cosivg ibhe mex-
mom sperd test wnd definile checks shonld he mede
coverine canses Moa 3, 4, 4, 8. 10,17, 14, 15, aod 18,

The altizudle at which a car is operal=d bas 4 declded
gffect upon perfonmaoce. A car uljusted fer J}nrrnul
altitndes will lack performance st hlgh zlticudes,
whnarces 3 car whlels operates nopmally at high altitudes
may hawa i Jewo carbucctor ad|uslment aod shite
signs of preignitiony when opezalesd BE s Jevel,

CAUELS
I. Iosufficient or wnoquol engate cylader compres
Ziom.
% Tuproper igautiab Uming,
%, Inoperative aulamatic brat conleel valve {valw
held in ¢lesed position .

# Imoraper carbecetion.

E Festricled carbureter air iolet resulcing froms
a) Lircy cetbureesy air cleandr

b1 Choke valve nadl cempleicly opcnite,

Tmoroper adjustinen: +F metening cod [sec var-
bueetar adjuctrvend nstnoctions ).

Te Cazbusetsr thelde Jever locse on shai,

B. Thraelle linksse not properly adjosted eod car-
Burelar el e walve et chmplelcly opeming.

f. Imspeoper fuz] punip operaticn.
Ib Faroally searrloeed & clugged exhawst pipe, muof-
fler, or L33l pupe.
1|, Excesarwr pogiar enpetalures.
13, Predgniion.
11, Excesedve engine Iniclion resciling [mam:
2y Twailesquale dwdernal clearances |especially can-
nertlag eods).
P Ve ol Leavy engine ol
2 Tlas pf pigean Lozer rinps.
I, Clulch slippage.
15, FEaressive nolling semisiarce resulling iror:
2, Dragming brakes.
&) Tizht wheel. pinfon, diferenlial, or bopnsmise
gian Learings.
c) Momlgnmenl in powet lEsacamitlinl unils,
e i Rlisaligirend ol reer axle.
e Underinfaied zivey
16, Dse o (30 {ast a conr axle gear ar pvecsias Lires.
ITe Incorrest waive Linting

Ih Iraccurate spredomelec (pives ionpression ol Jack
of periormance),

1% Vacuum spark madiber mel aperating pessely.

ENQINE MISFIRES WHEN JDLING —
NORMAL EMGIME TEMPEWATURES

CAVEES
I. Trmpeopet curbarelfar Tesulting from-

vl Flaat or 2uel Tenel ton birh,

A Fleat i Dol bevel Lia low,

£ Bestticued ur partially clopzod idle air paswage
ar el

o' .-!;irj lewk accaeiing hetween upaer and dvwer
vashurensr Tuely avnond wdbe (cbe,

r; Air leak porostiag atoond the cacbuacesar thris
b zhalt.
2. 8ir Teaks in irlake maifeld or carsueetor oesulis
ing 1rom; .
ad Taowrse manitald cmmneclwns or leaks pooucring
iT wionrm hnes.

-51} Lowase manfodd outs.

o) Broken or chosapged aocate manileld er car-
bgrisr tl;.ﬂ:lki:l.‘k

il ! Uik i smanliald.

g, Wamad or damaped mapiledd cootaclig sur-
face,

L. lmproner ipnitien.

d. Wesk fguliion cail,

&. Spatk plyg diteulties,

E. Unever tororession,

7. Heal ctabrol wolve held oper or week control
spring.

-~
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B. Lruswal c=iges.

i) Siight waler Jeahs ocoutring in the gyliodot o
combuslina chamber.

41 Sbghe leakere ooourring wt check varlees i Cae
[we: pobp.

o) A lesk acauriing around ke inlake walve
sram Tecause of excess™ye walye stem bo posde
Clec asva.

EKEINE MISFIRES AT LOW SPEED
BELAY 20 M.P.H. [32,1% KM.]} ON PLLL

CALSES

Szme cupses s Dsler] under “Engine Misaes Whea
dling — MNerneal Euoginee Teraperaluses”

EMOINE MISFIRES AT HIGH IPEEDS
CATTRES

Pleuse: reder 1o “lack of Powsr ar High Speetl Per-
Farmunre” vivses 1, 2, 3, 405, 9010, 11, 17, and 17,

CRANESHAFT ENOCKS
DESCRIFTION

Noises clacsihed as crankshatt knocks are usually
dull. beaww, metalbe kbocks which incresse Inoire-
iLeacy AS the speed cnd ibe Joad on the engibe io-
cleases ar benme mee oobiceable ac extremely low
gpeed when the ecpine 5 idling unevenly

TEST

The most romnn ctankshalt ek, oe Lo ex-
cescive Cpeating cleudnce, s asually apparesl as an
oudible "bump™ under he Jallowing corounlandes:
when the eogine o pullioe hard, when o cold engine
L starled, during acceleation. or at saeeds abive 35
iles © 3637 kme] per hoer. JF ewoession dearaice
exiszs at onty one or twe ol 1he crarkshall hwrnals,
the “buop™ will e less Fagquent and b prosiced.
Alcknate shost girouiting of edch gpark plog @il ume-
allv detcemine e wopraximaie lecition of = loase
bezring. i

Befare atbemubiod any cormeclions, check cdases &,
Y,oand & which san easily be confused with excezgive
clearance. Cadses 3, 4, 5ad T owill couse & knock wery
gimilar 10 loowe nevin hearines, and il i< wavaky im-
possikle to Jiagnuss thede canses avruriately  withos:
lbe eoeval of the ceankshait,

Exccssive coimhshafl end play causes & sharp noise
as tap whith vronss a0 iesgulas nlereals, nsily at
itlng speads, and in had fses can generacly be de-
tecled Ly the alteroote release and crgagrment of che
et Tu detecs a I Lyewheel, advance the eppine
idlle 1o speed which is the encivaleat of 10 Lo ZE
miles [1%0% Lo 34,04 ked per bwur, Turn nfl the
ignitiop gwitck and then, wial the onwine e a]_mn:nsl
siopmer], Lutn the gwilch ¢n. If whis operatiun % re-
prated seveeal times anl 21, ol couse, he Beabed i
lzose, eme digtinel knors will be noled eeery time 2
swilch is tamned an,

At low engine speed: with an uneven idle, a lwase
crirkshadi gear can gepecadly be delecled bev & champ
rlalter, When 4esting Bur rither of these coodizions,
sanrl coscuit ane ar we spdl k plugs 1o peroducc an cx-
tremely uneven idle,

CALRES

I. Faceszive bezring clearance {nndnl].

3. Fawessive ond play.

4. Fersatric or eol-ul-veined journals,

4. Speubg crankshalc,

S« Hedring misiliy et

€. Tnznfncient uil enpply.
1. Low 2l proseare,
B. Eadly duated nil [thind.
. Liwee Lywheel
if. Jamee cranhelate mear
1. Tlazwal caazes.
e Hrokeo cranhzhaill wel.
A Thuroeted crarkease,
CAMMEETING ROD NDIFES
DESCRIFTION
Corrmling Ml Aoixs are usoally a lighl pochd ar
bneck uf memch less inlensicy Lhan mitin leciag kiecks.
The amse 35 uguelly evidert with sl engine idlug and
becomes looder when the cagine speed is 3lightly iv-
creased. O swene pugings connecting coed ngase 4 mogt
prommgaced al a4 speed of approximitely 30 milas
(48,27 km.] per hour wher tunring with o light po-
gine lead. Cenniclizg rod neiecs shoak not be coo-
iuzed yeith pislian of pizbE pin Doises,
TEST
Shnrl-cisuwiting 1be =park plugs usonlly lacales a
crrnecling redl wise. Fhe noize cannot generally be
antitelr eliminatad by a shorl circuit, but will enlivat -
ily be comsidershly reduced. [7 canses 2, 3, el 4 are
causing the muese, it may br impossble to reducs the
hoise ta any preat exlenl; a slight change, Bowesce,
chould ho polices! ax macn spark picg is sorled,
CALUSES
I, Txcecsive hearing cleararee on crank pin oadialy.
2. Tosuiliciens f] supyaly.
d. Low oil preszare
4 Bzdly diluted il (eRind.
B Misalipned connesiiog cods.
€. Eccealric ewlafersmmd of Ztank pin joarnal {u-
pered.

PISTON MOISEE

DEAC K1FTTOM

The mweat common piston nmss 35 & slap, whick is
due o e acking of the pision Eeran Sidz to <ide in
e relionder. Although ia somee engizes pision slap
canses 4 clicking noigs, it vandly cavass 4 hollow,
mulfled, =2ell-Tke sound, Slight it naoises thal oc-
car when the engoe is oM and disuppes: after the
eupioe 1 werm da not ordimarily warranl a correctiorn,
Tistun ooz noises genetally coanse & click, anap, ot
shazp tuitle o accelecil or.

TERT

Short ebcoiling the spark plepes will sedece some
mskun aml ring noiers; with nrher n:'hi.‘ll!.‘l_. ]1l:l1-'|'n!'t'l:".'r
hix meetlesl tnosarcetines canhusng. Toodetect piscom
shtp mare vl agely, drive the eogine ol Jow speois
nreder i bl The nnize genermlly incoeases LG inicn-
gty s the tbrolile is opened anr acditonal load ap-
olied, Qn asrre ennines ®1h ety Jppde Pistans, a pisem
ratlFe 75 enrauzlezed al spoeds Botweea 30 and 50 mles
{49 27 aml BO4F kmy per howr wlwn Zle engioe s
ot hring acvelerated.

Tor rhirsinale piston and ooz oubes oomestarily,
pul o2 Lo LA onaces C2R8.35 e 56,70 pramz: F wory
heavy epgite ol iate wweh eylinder thrauph the spack
(lug aole. Crarck the cogune e several Tevaduciops with
the goitaon off, unti- the ol bas warked down past
e isto rings. Then festall the somik plugs. stars tha
pngine, =nd delermine whether the noise still exists,
If war, th noize 35 prosably doe o one of che fio s
Lisp, CABSES:
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CALSES

I+ Exvessive piston ta cylinder bore cienrance,

2, Evceiric o lapered cvlinders,

A, Inewffrie pisl'm p-'iﬂ clearanre,

4, Cannesting red misaliznmaens,

B llislzm or ripgs inlecienng wath redpe al dop of
wplimeler e

B Hislem interFenimge wilh caelion acouosulalion ac
top of cylinder bore.

1 Fi=tan i'nl;.-:rl:cri_ng wels E],']'.nl,li:-r Fiezal p;a.ll'.et-

B Coilapsed pistoin skirls,

B Broken piston rings

4 Fxrrssive yertical wleimnes af sing oo Hog groowvse,

T I hele el ol squane wila podon.

r2 Hipg lnnds ood poaperly relieved.

PISTOM PIN NOISES

DESCRIPTION

The wngl smomm placen puo ewse 35 the Tesule of
excessive [pElnn pdie clearance, This provides a sherp,
oeelallic, deuble boock, pecerslly aodibie with Lhe n-
g iflling aeml the sk fully #dvavced. Onozome &n-
wiaes, liowewsr, LR oise 3 moze noficeabls at car
spectla af 25 10 35 miles (4023 1o 3632 km ) per
hoiue, Interflenebee beiwesn the upper cod of 1the con-
necling rend amd The sl [oss 8 difficult 1e diagnose and
var: mee omdstakeen fut & bwod walve lappet naise.

TEST

Allw the eugiee to 1w 22 LAle speed wita che zpark
fully advienrel. In 12080 cases a sharg, medaliic, double
kaok weill L evitlane when the z2ark plug in the oyl
maler with e Joese piston pin i3 ebort-circuized. YWhen
sl yaark g da o aarkzd, the knock will become moce
medible, Belarding the sperk will gererally reduee T
bensy af the knock. T the pins in aM crlindere ace
lapse, & metalic eatcle, which is impossible 1o shor
ot i Oy e u:-.']i.l:lﬂE:’, will be beard,

Bz prulim, vuaton i, and cannecting rod noises ace
easily conlused, i1 & Sugreased 1bat ke piston aod cen-
nectimg read e evrvaneesl anel & beoch oest R piston pin
looseness we enmlucle] before zotual cartceclive work

iz undemakm.
CAl5ES

I, Excermave pislon i cleabhondi.

1r Loase pisian i hecking pin.

F Pgiom min lease 8 epper end of Curnecting rod
4. Piztan pin cufrhing ovlinder wall, )

% Camaecting tod eod vubBing pizien pin oo

b Tnsuifirent pisloe pli cedrancs [Canses pisloo siap).

YALYE RND YALVE LIFTEM {PUEH ROD) NOISES

DRSCRIPTION

Maisy valer pet.on has 4 claracteristic clicking noc
merustlog wsually al regular incervals. Enesmock as the
villves me operated o the carmshafc rusming il ene-
hail engitie o1 crankshafl gl the frequency of valvr
acsinn Boize is gemernlly lawer tlian that al olher engite
paiam L abie ar two of the valves or walve liters are
veusing the nnise, the dicking sxund will ke interomlt-
wot, U, aowpver, the rmepsricy of the vases ang waud-
wp the noize, the alicking may be Comttnudaus, increéas-
ing it inteosity @ ke ongine speerl is Dncceased.

TEST

Excossivr valve siogn 10 lappet clearance 8 2 om-
oon cause of wulve sclipn noiee, Ta determone whether
the s iz due ta tbis comunen cugse, infers @ thick-
wers pape Teiwrsn Qi vaoee stem amd Lhe lappel ad-
resling surew CUl:en il e engine. M thi clicking

npise ceasps, sbe clerance is eohahly excecsive. snd
the adjuscing scoow should be peadiusosd. Deever re-
duce the walve atem o tapped clearance 1o a zebting
wkhich is bebww facinry specificytivns, Teczuse Lo Jide
clearance is Tikely to result in larned walves.

I 1eadjustinens af the valve stem to dapemst clearance
dioes hac elimibzte the noise. check 1he camdideg abd
the ¢learances of the vabne Rwsembly s ro:thhed Ly the
folowing causzea:

CAUSELES
I. Coeman causes.
a; Fxcessive walwe siem Wy tapprt clsirance,
i} Excessiva clearance of push md in pnzicle.
c; Puch rod [lower end] scored, chigped, rough,
Worn, or aroken,
&y Fusk rod adjusimend screws
(17 Face wourm,
(2] Facc n# properl: machinead.
(2] Threads sieivped or crassed.
= Yoezk valve springs,
1. Tnvsual cauzes
a¢ Exceedive valve ssem ta guide cleasinie.
bi Insifficienl valve stem ta gwide clearanes.
¢} Warped valve hread
4] Valve head Face that is pob goncroter wilh
. Elemm awic.
€1 Walwe scut face chat it n04 concendzic =lth steon
axis.
Ir Wery rough surface on cams,

SFARK KHOCK (PREIGMITION DR DETOHATION)

DESCRIFTION
Seanck Dwock [preignition or detooelion) cauases i
melalln: ringiee 831d, often described as a “ping” and
is nsaally encowntered when (he ergine is laboring ar
acerleraling rapicly, or G overkeated,

TEST
st the car ountil the engine teoiperasuces have
hzipme mewinal; then accelerate rapedly in high gear,
[P a spark bnock 13 precent, & pingine =ound will be
heiueel cluring a1 lasse a parc of the acceleraling pesicd.
To imcrgase the imenshy of ‘be ping, cover ~he cadiato-
tp ravse the enplne 4o labor 31 swceczive cneine Leme
peTbyTes. -
CADSES
I. Large cazhon deposls in combustion chamber.
. Ignatinn Lomed 1o e3rly,
A, Faully automatic distrikutor  adwance
SpTIEsE.
& Twwpearive spack advance modifer.
5. Spark nlugs.
g; Incorrect type of plug {using 3 plirg wlneh Ja
1o hiae).
&) Porcelaing or clectrodes carbongzed ne buroed.
K. Sharp reetallic adges in combmstinn chandwer.
T. Cwvloder nead paske: projesting in coowbesticn
chambet,
4. Hel emygioe walwes resulling foom:
a? Tocovrect wicth of valve seats,
&1 Insuficient tappet cleatance.
o Uee al weeng tape of vales
2] Thiv-edged mlves.
o Ezcpozive enpine temperatures
10, Paor zrade 3 fuel
Il 214 ar stale fuel,
12, Excezaively lean rarbprgine misdpre.
11, lnoperative amtamabe bear comirsl valve (walve
held in <lozed praftiun].

fweak
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ENEINE BACKFIAINE THROUEH GAREUNETOR
DESCRIFTIO
[F o ot eccine Sacklces Through (2 carbuterar
when 11 is sbiutd, an incwrecd 3ic-gasoling mixluse 5.
encering the o dndera, This condivon s wavnidable
and wll, of the earcurewor zad choke aljasiments ale
corregl, dubecoal:zally correct iself when fhey figand
reaches neneal oprtaling terperatures, Correel can-
timmal ket By dfrer the engine his decmme waion or
witer conszderdbla operalion ne rhecking e (ellow-
g <iLlskez
CALTSLN
by Impragest apniliczn Liming
7 Imprope:ly seativeg valve:z, cepecudly imluke.
3. Tararee? welve LRing.
A Dreigwiticea Nocn any snucee
E. Fxeessively lene x ghoorrolly cicls eabaietorn
mixLuTe.
B Doiake mecafald ak Ioaka.
To Trelective cyTiuder beadl paskel (eganizlly Ledweon
rwhrlers).
By l'oer qualive ¢F (e,
8. Sesancdary wiles inproperly inslaled fernssal) oin
elierdirar G
10, Dhisecilaoab gimeering <ticking

MISCELLANEOUS ENGINE HOISES

DESC RIS

Enpine neisea ale sanetimes very FEoull o i,
and #t a5 mpres:lie v deserite and smgrest accnrately
the medheds Ter lacating &ll of the poises wiwra midr
oorur. The s sl Lelew wie 1hese whiga are
1=, r'I:I:||i"'_.ﬁ| I} !'rﬂ'lll.rl-.i'l:l.'"f-:.

Cacgzez e |, 2, wrad 3 25040y el inoa heay
thus. wherens ciwse Mo 5, o0 msifold hesder vilee
rastle. i3 apparen! A a hght wetallic rattle or vibra
il

CAllsTs
Enming lanst in [raeme.
Lrgine supparts ke oF woken
Tlewheel Iosee on crank-dall.
Crackshaid fanpoflay s o crankzhall,
Afaniinld tentes vatve nicliliong.
Taib-wallod manifold | nerng suisa.
Fingiga objecl in exhaus macilold or pasezges,
Lonse exhawst pipe al marilehl censections,
Iaeriercacy of rxhoest line with frane.
Lxleadsr to fklet menifnld waskers Balown
Lrpine tribang Jdasl,
Tzanmizsnn ruhking wr rean.
13, Jagse enging acceswwies suel o genesalon, water
sy, ENine Tan. hoen, sh
[d, Fuoesive Uwing oeat backlash (aharp rap accuars ],
ERGINE TORSIOHAL YVIERATION
DESCRIFLION

Hecapee of unavoidalle manuacturing delesanoes,
tarsicmnl wilymsion i Fors Svere imoserme engines Lhan
in cihers loeional vibration will oor beosypporent
Lromgheut LWe esbee crpine speed rarge. bet may he
apperent a1 3 high-pilches was al a defuile speed
wiltiip & ange of 0 oer 4 miles 483 ¢r 029 km § oper
hozr, A slight loresral wibsdioe @ay te noroal, al
thr servaee Mmzs sbould nat abempt 4 corrocliom aless
1he winUnmm Saoledits Sovere.

L AlLIRES
o Fxewsive dniry geac lash LOGET 20762 mm. |
U ome ).

mm-l-m!ml.um-—

e

8. Favculeic diine genr (uswilly resull of Ligh key?.

3. Vi gewts Lbade oo cam or erankaberl

4, Frxcessive cleataree at camshalt Torwird Bearing.

Be Exressive cletrance 2t ganksheft Forward Bearing,

d, Eneine <fightly 3=se o rdaunkngs,

T. Clutch Ninkage croes slafc pel free or Saoricaded
mraperly

EMGINE YIBRATIOM — ESPECIALLT HIAH 5PEED

AT SES
L. Enpqual mompressenn of engine cpelinders,
v Lne.ne 1shces al hagh spesds,
Jn Unbidarzed Tan er Joese Rio dade.
. Tncgrrest arljosdreen: of Jastuic 1Ppe engine maunt
ing
i Lose emnioe SArubtings.
B Eppinge sepporl Looze an frame or ovlinder bleck.
To Unbalarred e sabanip crnnbkshabl,
#e Fxrewsive cngioe Eictional negstence  pesHiing
Fram -
a) InsizHieienr indernal clearsnoee,
P Srnred sl
EXLESSIYE ENQINE OIL CONSUMPTION
[AESCRIF IO

Liciving spee] and peozzl conditicn of the cngine
Fave i decicled efecr wpon il consumprion I mast L
rerrerrhiece | Chat sustained hizh tood speeds reguice
groates nil cornamplion Lo provide alegquate Judr-
lina then & railerace soecds 2o cily driving. 1 must
alsy b remerehecenl Lhat Lthe podern enzice haldsg Traes
apant Wy i oquitrl < ol in suspenzion for fmne 3 g 10
miromes alter the ohging has been stoppsd Toc chis
Teasim, an accurace easck of the 530 level cannol oe
obitained urnlil wfler the eogine hos been sopped and
allamrd L stad fou several miruees on @ Jewel Buor.
FF :he pagine s gctually butping too mach oil, gray
srppke will ereeree irom che £vhauas El:iFr wilikziewel the
erpine i5 acceletated after i has idled bora shott period
rid Lirme.

TLET

Eelore ary crreclions ol exeessive ail consuniprion
acn toaele, £ ocest drive af 30w 12O arules 45T 45 10
148,53 ki) ebord be made with ol which haz a
Leown wiacasily amd 36 oaor excssively diloecg. This
Iest shnolic be made at che aveoiges sperd 2l which the
eaf lvper Lseally drives Belore U2 pesl s oslaried, the
crabkenze should be Rlled v tae pesoee lewvel Lhe er-
wime ostgted oniil the narmal epueraling lentperatuce
I weacled, amad che oil allraesd 6o il for 13 min-
wies, This gaanci'y shonkd then 22 cavelully apighed
shid #elhstallec in Ahe mankease. Ajler Lhe fest haz
Leco koo, 1he vil shendd B creiwed Az soon 4z poesihle
aml §he car allnwed 4 stand Eoc 10 2owoes befere the
ccancicy of ail drained oot e oweighed,

I[f excrmsive vil sprsaomplin: 5 eRcodnrenad. o veey
caroful check far leais Alwiald be rnade befors the ens
gine @5 disgseemliel. Speead papers oo the Heer wf
1he sarage onder the frord eorl of she onr and cun the
Cngire far weveral arirnoles 20 4 spesd ke miquivitland aof
0 Ip 13 mies (320% 1 A0F3 k) oper Tower. A
severs ol leak wlil he indicated by the deppuog of ol
er Lhe |roper.

TATISIG
1. Leaag Trake caeiernal [eaks.
gl A0 pan zasket Jamagsd of loproperly in-
1T
fi, Dl pan gasket lanee istaklal o cEp srews
laose,
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) Uil pon deain plug lexse or gasket dnmaged.
A1 (N pan cracked.
el Tear wair Tairing a0 oil seals impripecly in-
ME rnr '||.||.-5.|:.
1] ﬁrn:ng rEt St ac slate yesked Jnmaped or
urprronairly instilled .
ks Tming gear cover Clange diziored o ocap
Serews lonwnes,
& Timang gt rower coacked
7l Yaben cover slate E.‘lsklﬂ damage! or imprgpet-
Lv imzlalle;d.
11 Valve cower late qeaken surbiooes Jiely, or cowe
er platas dlsineed or 2ok,
&1 DBroacher Housing or boysing butse auuct Tenge.
.".j' Ll pump Sy e -,3.1.-.-.].-.-&: liauae ar iﬂi|u'|.‘.l_':r|!r|_|.-' du-
stallad.
) Lovge [eel poimp gaskel.
Wl Lezks at cranbkahaf: fam deive pelley becauaa of!
(11 Eczeoiric pulley hub.
(4] 'Timing gear cower nadl propetly cohoened
on pulley J3ab.
[5y Rewgh paller hurb.
14! HKrstricled gil retuzo groove on puller hab.
Ay Camshak:s rear beariag Wreich plup loose o
imprapetly itsialied.
£1 Lewks ot il Altes lines,
i leaks at fexible vl rAge oien comnector.
& Punr cyeabity e improper wisgasity ol enpine wil
3 Bdly diluned engine ail,
& More ther, recommended amaurt of oil in eogice
pad-
5. Exressive ni] progsure.
B, Bu:tsined hich toad specds [requires greater oil
copsurnpkinn for adequete labricadion k.
Yo Abnormal pistun e cylinder wull clegrance or
s Fled pictomy
8. Fzrenire or tapeted cylinder bores,
. Fiulsn ring ifTar Tel Zes,
r! Badly wuen or souffed mistan rngs.
t1 BHrlrm pastan pings,
v.) Pistam rinegs shiek din ping ETOOL Jaum oo
rarl=m l;]r|||:ml}
r!_,. Linpeigaer pxizlon rog rombination.
e Fistan hn:ﬁ Ipse 10 rmg ETUIES,
f,l Irsuficient end gap cleamnee of rings.
g_i TIIELI.TII'III:'TI‘. rfn|_; Lempsicm.
0. Exressive radind g7 2xi3) clagrarnce oF main or oan-
secting rad bpannes.
1. I;_']ul-u‘Frl:u;rJﬂ |:ru.|'|[::1':|.u:|'| juurrJ.l]r;.
{18 Abwarmally Tigh rrackeise fempenduzes,
[d. Lkzzarsiun ol opliwder Dk hecansa of gpeeens
tightening ol evbncdsr head cags sepews
1d. Exceagive cleatance Detwern fnfake wiylve sieoss
sl guide.

L PRESSURE ~— EMRINE
DrESC R IN

Th= rﬂg:'r.n: el [ICESsI e pagy whan Tl rt-eg"'slr'r Frewm
AT o Ten D1 Lo 24 hgslhoar 40 (54,36 ki) ok
et lans with wase il

CAalSE:
I. Luw £d] pressore.
g Use cf veryr lipht or bedly diluef engine il

fii Wrater, sludpe. Jue, or dirt sescricting oil purmnp

imake scraen.

£, Chl relief valye nob seating progerly becages of-
(L3 fﬂrﬁlgn subslance on valve weal or valwe
ALk,
(21 Weak av beekipn vilee Spring.
d)! Air leaks acepcribg in ¢4 pamyp facleon lipe,
) Lise wil pump By or wver, or improperly
Inoinlbed gaokess.
1) Eadly wern or damaged ml pomp grats,
g) Ewcesiive clearance of pymp goacs in paimp
bady,
g1 1Mvessure bosa tn ihe ciserilbiiting line due us;
(L) Impropely installed o lsese gaskeis.
(7] ¥Fractared tubess plpes, o webs, o |orse
CAtCEt inns,
i Excessive cleavance of nrain, e by T,
ar camshatt bearinps.
Inaccurate ail prezsure gaze.
#_.l Exrecsive cleararcen at valve puchars,
L. Hirh oil pressure.
e) Use al heavy engine oil.
A Reliel ralve nod opering becaose af:
(01 Heawy or otill veliel valve tpring.
12) Reliel valve sturk.
¢ Keatricteg or partiafly clogeed  disciincriog
ling ur ol passape at selied valve,
g2 legucprate oi] pressure gage.

INOPERATIYE ENBIME DIL FILTER

(IF 30 EQUIrFFED}
CALSES

i. Filler mlct or outlot pesaagss or pipes clogged or
restoicted,

& Filter inlel o auilet passapss, pupes, orf Connecs
tions leaking.

3. Filter body chxgped and shauld e changed,

BIL FUMPF AND DISTHIBUTOR OMIVE NODIGES

DESCRIFTICN

il pump and dixtributor drive nolssa are psaally
epeaynleted when tbe cngine [ 1dBog. A prind wor
kruwl wsually indicates cauzes Wos. 1 and 2, while a
wlize indiviales cavses Nos, 3 and 9 A chacdsr uzuatiy
wcimpinigs rigses Mos 4 to 7 odnclueive, wlile
Faely benvy hump indicates o loose pump mounsling.
A hydrulic rap 15 Smilac to 2 main beating kaack,
aml the Treguency wf the rap waries witk the engine
]

TEST

Win the nse vf a zn;nding rod placed neer the ot
pobyn anid the Qistriligear, canses Mog, | tn 9 inclosive
et gually v facated enddbout che drassembly af aoy
parts To dingnse cause o 19, fiomly grip the oil
pressote gnge Une, onling shether 3 palsation or bump

L& APPLbele.
CALSES
[+ Ware o damaged o) puep anrl disicilator doven
Rear.
& Woro ar darnamed camthaft deve gear.
& Imptoper meab of drive and deiven gears.
% Couplings lwase oa shalt.
B. Excessive rlearance of shail i ol puryp body nf
distribuaior bracket bushings.
¥ End play in disteibutor drive shalr.
T. Ent| play in ail pomp drive shekr.
8. D01 pramyz nept rigadiy mounted.
B, Dartaged ot sculfied oil pump gezss,
18 il pomp bydrande rap.
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FRAMES

The bps-cectpan dripme pwexd on che Chempion ond
Conmeoder rwdels  provides  exleemee  rigidity. 1k
slape and cazcrusoion is enlitely  new.
vl buth  che  dronc

make Fh:lsﬁil:-'l:: g Low, Mul 1nid-seitiom Zide rails
5 well as rress metwbess are box seclivns
Kitk-pps are double Aanged w2l be
suygwnsion wnd bear  axle sryeng-h.

anrl
Tavitone  Far greater
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FRONT SUSPENSION AND STEERING SYSTEM

Tlu- plannr suspension system used on the Champion
and Commander models permits each end of the
spring ta Aoal freely on a rubber pad located on the
top of each lower control arm, The spring |5 encased
in the front [rame cross memiser and s fastened by
U-baliz 40 A beavy steel plate bolted ta the center of
the cmgs membee.

Thi steering knoekles are supported by upper and

LOWER CONTROL ARM

lower control arms and all pivet ponis employ long-
wiaring threaded steel bushings, The conieel ams
mitintain proper whed lignment wwd ferve a8 longues
arms bo resisl braking torgue,

The shock absorbers are mounted on the side of the
frame between the upper control arm brackets; the
shick absorher arms are Tastened o the cemter of the
upper caniral arms,

Fic. 182.—Foit Frowt View o CHAMPION FRONT SUSPEMSIIN

UFPER COMWTROL ARM WTEERIMG BELL CRAMK SHAFT

LTEERING EMUCKLE ASSERELY

LOMAER COMTEOL ARRY

Fit, 183.—Fuin Frosr YView or Cosmanner FRONT SUSPEMSION
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STEERING POST JACKET
- W .., STEEAING KNUCKLE TIE ROD

FAN
Y i
@ fy, [ SHOTK ABSORBER ASSEMEBLY

T
STEERIMG KHWULELE ARM

0 R
i;;ﬁ% '. _L R

T_....l

ALXILIARY TIE ROHD
l

__l‘l i) BUSHING WITH HTTING

CONTRZL ARM
SLIFPOIRT

BT BASHIMG
AMD FITTING

{ STEERING KNUCKLE
j ASSERELYT

o

g
P H
a

LOWER COMTROL AR E.l'::.‘_ T
HMMER SHAFT — =T

COMTROL ARM BUSHING 'WTTH FITTING  LOWER SONTROL ARM
Fic. 18, —CoMsTRUCTION OF THE CHAMPION [RONT SusPEMsiax ([of ViEw]

COMTROL ARM BT BUSHING AND ATTIHG

UPRER COnTROL Ak BOLT. BISHMG AND FITTIHG

T
I

/, 7—‘\‘:
|'r .I"

I f
it

COMTROL ARk BRACKET 14 HRAamE BOLTS
CTel

1
STRERIMG POST A ZRET —L. | SHOCK ABSCRIER ASSENMLY ]

LUPPER SONTROL ARM

STEERIMS SEMR

BEHINEE
WITH
= rFITI'IhES-

LOW'ER CIHTROL ARk

FROMI SPRING
STEERRME KMUCKLE
BUSHIMG AHD FITTING
ASEERMLY
STEERIMG KHUCKLE TIE ROD h‘.
BRAKE BACKING PLATE f_.'

FRONT WhsEL ‘\_ ;

Froo. 185 —CONATRIICIINN QF rHe CHAMPION FRONT SUSPERSHOM [FROMT View)
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Front Spring

Removal

CHAMPION AND COMMAMDER  The removal of the
front spring requires the use of Universal Puller HA-
025 and Front Spring Unboader Adapters AM-923-17,
.18, -19.

Baize the (pont end of the car, remove the wheel
anil 1lire assembly, and unhook the outer end of one
cater te rod from the steering am,

Place the spring wnlsader puller piate {HAM-825-19)
acrogs the top outer end of the front frame cross mens-
ber and attach the r,||;||h:r arma and puts | HMO25.17)
to the puller plate. Then place the guide plate center
pad (HM-925-18) direcily below the puller plate on
the underside of the spring and book the puller
(HM-025} to the puller zems, (See Fig, 136.)

Fig. 186

Compress the sprieg by tightening the puller uniil
the Jower contral arm is refieved of the spring temsion,
Then remove the four lower contro] arm inner shaft
bofts and swing the inner end of the control arm down,

Bempve the six bolis which bold the front spring
plate o the center of the frant [eeme cross member.
Then remave the pialler and clide (he spring over the
innes shafl of the opposite lower control arm.

After remaving the fronl spring, unscrew the four
U-balt nuts and remove the front spring plate (rom
the spring

Installation

CHAMPION AND COMMANDER The irstallation of the
front spring also requires the wse of Universal Puller
HM-925 and Front Spring Unloader Adapters FIR-
2517, =18, -1%9,

Install the frost epring plate on the gpring and
tighten the four U-bolt nuts sefficiently to hobd - the
spring plate in place, Slide ocne end of the sprimg
gver the inner shaft of the lower contral arm which is
fastened fo the front frame crogs member, Then, using
two punches, align the two spring-plate holes nearest
the coatral arm which is attacked to the cross mem-
ber with the corresponding two holes in the froat
frame cross member,

Place the universal puller with the adaptess in posi-
lion and compress the front spring sufficiently (o per-
mit the installation of the six balts which held the front
Spring plate to the frond frame crese member, Then
swing the Inner end of the bower control arm in posi-
tion, inatall the four lower control arm inoner shaft
bracket balis, and atlach fhe outer end of the outer
tie rod o the stecring arm,

After removing the puller, install the wheel and tire
assembly and lower the fronl end of the car. Then
tighten the fromt spring U-balt nuts with a lorque-
indicating wrench (e “General Specifications™ for
{oregue Tendings.)

Steering Knuckle and Control Arms

CHAMPION AND COMMANDER  Raise the front end of
the car and remove the wheel and the hub and drom
pesembly. Then detach the brake backing piate {rom
the steering knuckle and suspend the badking plate in
&n oaat nl'-l!u.'-wu}" 5‘.rDl_=i|:il'.-I'l

Unhnok the auter end of the outer tie rod from the
steering acm. Place the spring unloader pulier plate
(HM-925:10) across the top outer end of the fromt
[tarme cross member and actach the pulier arms and
nuts [HM-225-17) to the puller plate. Then place the
guide plate center |i,um.‘[ (HM-035-18) directly below
the puller plate on the underside of the spring and at-
tach the puller { HM-925) to the puller arms

Compress the spring by tightening the puller wniil
the lower control arm is relieved of the spring tenslon.
Then remove the four lower conirol amm inner shaft
bolts, swing the inner end of the contral arm dovwn,
and remove ihe pulles.

Disconnect the shock ataorber arm from the upper
control arm by removing the rebound bumpsr balt.
Then remave the four nuts which held the spper con-
trod arm brackets to the frams (se Fig, 187). The
upper and lower control arm and steering knuckle as-
mﬂhly con now e feptoved from the frama. Ba sure
o mate the mumber and thickness of the shims used al
bath the front amd rear wpper coptrol arm frame
brackets.

- [ STy
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Disassembly

GHAMPION AHD COMMAMNDER  After remeoving the
Lhremded bolts from the inner ends of the upper con-
trold arm, semove the control arm beackeis, keks; and
rubber seals, Contine the disassembly of the fron
suspension by removing the two threaded bushings
feom the ioner ends of the upper control arm [see Fig.
188}, Then remove the threadel bushings from the
inner ends of the lower contrel arm and remove the
lower control arm inner shaft and rubber seals (zee
Fig. 1593,

Remave the thrésded bichings from the outer end
of the lower conteol arm and drive out the lapered koy
which lockd the lewer control arm pin to the steering
knuckle pin. Doving out the lower control arm pin
with a brass drift will then permit the removal of the
rubber seuls and the lower cantral amm.

After securely fastening the upper control arm in
n vise, remove the coller pin and nut from the uppes
end of the stecring kimeckle king pin. Then replace the
sappart nul with Steering Knuckle Diebver ]-2031 and
drive the steering knuckle king pin oot of the upper
control arm support {zee Fig. 190},

Remove the tool, the Woodrufl key, (he theust bear-
ing, and shims from the king pin. The King pin and
cork gaskel can then be removed from the steering
knuckle

Remove the threaded bushings from the upper cons

trol srm, move the confrol arm support to one side,
ardl remose the ribber seal from the opposite side of
the support. The suppart and the other rubber seal are
then easily removed from the control arm.
CHAMPION  Remowe the lobricniion fitting from e
steering knuckle. Place the steering knuckle in an
arbor press, end using Steening Enuckle Bushing and
Bearing Tool J-1294, press the miler bearing, spacer,
and bronee bushing out of the kouckle (e Fig. 191)
COMMANDER Remove the lubrication ftting from
the stesring kouckle, Place (he steoring knuckle in an
arbor press, and using Steering Enuckle Bushing and
Bearing Tool J-1042-1, press the bearing and bushing
out of the knockle,

ISHING AND
1L ARING TO0L

L ez

TEIRING
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Fin. 192

KEY TQ PARTS OF CHAMPUMN PLANAL SUSPENSION

I, SHOEK ABSOABEA AZSEMELY 2i. BAEASE SEAL

2, GAMBER ADIUSTMENT SHIME 22, STEERIMG ¥HUCKLE UPPER CONTROL ARM
1. SHACKET 5. SFHING

4, GHEASE SEAL 4. SPAING PAD

B, EUSHING 26. BLUSHING WITH FITTING

5. DREASE SEAL 26. EAEASE SEAL

1. STEERING KENUGKLE CONTROL AR BOLT 27, LOWEA COMYRGOL ARM FINIBUTER)

#. GAEASE FITTING a8, STEEAING KNLCKLE LOWER CONTRIL ARM
4, LOCK PLATE 20, TAPERED XEY

I8, LOWER LOMTROL ARM INNER SHAFT 30. ETEERING KNUCKLE KING PIW

| 1. BREASE SEAL 31, SURPORT HUT

12. EUSHING WLTH FITTIHG 3%, UPPER COMTROL ARM SUPPOAT

(3. UPPER GGHTMOL APRM REBQUND BUMPER 33, THRUST BEARIMD

|4, RETRIHER A4, STEERING KHUGKELE SHINE

|5, BROMMET 25. BUSHING

| 6. SPAEER 36, STEEMIMG KEHUZKLE ARM

7. WHEHER J7. STEERING KENUEKLE
I6. LOCK WASHER 3E. SPALER
%, HET 49, PQLLEN EEATING

il BUSHIHE WITH FITTING 45, STELRINE KENUCKLE KIMG PIN BASKET
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Fiz. 10k}

HKEY TO TARTS OF COMMANDER FLANAL SUSPENEION

I. SHOCK ABSOREER ASSEMELY 22. STEEAING KMUEKLE LUFFER CONTROL AMM
2. QAMBER AOJUSTMENT SHIMS 13. SFRING

4. BRALCEET I, SFRING PAD

4. GAEASE SXAL 253. BUEHING WITH FITTING

4. BAHINO 25. GREALE SEAL

d. GREASE SEAL 27. LOWEM EDATROL AMM Fim{EUTER)

1, STEERING ENUCKLE CONTROL ARM FULT 4. STEEMING KHUCKLE LOWER DONTHIL ARM
4. GRELSE FITTIND 8. STEEMING KNLUMGKLE ARW

A. LOEK PLATE J5. TAPERED KET

Ih. LOWER CONTRAL ARW INNER FRAFT 31, STEERIME KHUCELE KING FIN

11. BUSHING WiTH FITTING 3%, STEERING KMUEKLE AAM WOOPAUFF KEY
13 GREME SEAL 13. SUPPORT WUT

i3. UPPEA COMTAQL ARM AEFCUAD BUMPER #% UPPER CENTAOL ARM SLUFFORT

14 RETAINER 1%. THAIKET EEARING

I, GROMMIET 35, ITEERINE KMUDKLE SHINS
IE. SPAGER dt. BUSHING
IT. WASHER 18, STEERING KNLMELE
IV, LOCKE WASHER 1% FROLLER DEARING
19, AUt A0, ETEEAIMG ENURKLE EINg FIK SAEKET
20, PUSHIM WITH FITTING 47, DIL SLIMAER

14, AREASE JEA1
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LERES SLHMORT
—

__ STEEMMG KNLKCHLE
I| "J]-—_ N
ERENE

WEFLE I—E:':HHE e

Fiz, 194, —CDNSTRUCTHIN OF THE CHAMPION
STEERING KNULKLE

Aeassembly

OCHAMPION After inserting Pilot J-1704-3 in the
Tewrar sscthon of the steerin nf.]‘l‘l.l?tkil.‘ place the knuckle
in an arbor press. Then slide the bronze Bushing on
the Steering Enuckle Bushing and Bearing ;l“m!
J-1294 and press the bushing intc the upper section
of the kouckle until the bushing and kouckle ace
Ausk, Be sure fo line up the oil hale in the bushing
with the lubrication-fitting hole in the knuckle (see
Fig. 195},

Ekde the Pilot J-1294-3 and the spacer on Tool
J-1294. After alipning the nofch in the spacer with
the [ubrication-fitting hele, press the spacer into pos-
tion (see Fig. 196).

Slide the Pilot J-1204-4 and the roller bearing on
Toal J-1204 and press the bearing into the steeeing
knuckle until the shoubder on the pilot is flush with
the surizce of the knuckle (see Fig. 197 ). Then install

the lobrication Gtting. BUSHIMG: AND |
¥ BEARING TOCL
More—When pressing the bearing into the steer- ; ALz
ing Enuckls, be sure that the pressure i3 being applied i RCILER
to the lettered end af the bearing, =i : = 3 EEAREIE

COMMANDER  After inserting Pilot J-2041-2 in the
lower part of the steering knuckle, place the knockle
in an arbor press. Then slide the bronze bushing om
the Steering Enuckle Baoshing and Bearing Tool
J-2042-1 and press the bushing into the knuckle until
the bushing and knuckle are fush,

Shide the Pilot T-2042-2 and the roller bearing on
Tool J-2042-1 and press (ke bearing into the steering
kEnuckls until the shoulder om the pilot is Aush with
the surface of the knuckle. Then install the lubrication
niting.

Nore—When pressing the bearing into the steer-
ing knuckle, be sure that the pressure is being applied
to the lettered end of the bearing,
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CHAMPION AMD CONMANDER Place the steering
knuckle withuut the cork gasket on the king pin and
install the shims and throst bearing, Then [nzert o
03T e L008Y 007 mm, o 0150 mm.) foeler
gage between the botiom shoulder of the king pin and
the steering knuckle, press dewn on the thrust lear-
ing, and place o straight-edge {amall scale) across [he
upper surface of the thrust bescing, 1 the upper sar-
f2ce of e thrust benring is not fhush with the shoulder
on ke slesring kneckle pin, remove the thrust hearing
andd add or remove shims as reqaired (see Pz 195],

Eemove the thrust benoning, shims, ond knuckle
from the king pin fo permit the installation of a new
cork gasket. Then install the steering kouckle, shims,
theust bearine, Woodrofl ey, upper contrel som suige
port, and out, Afier tightening the nut secorely, re-
check for comrect endl play and then lock the oul in
place with & cotler pin,

Place the nubber seala on the lower control arm inoey
Fio. 198 shafl and ing=ri the ends of the shait in the Kwer Con-
trol arm. Tt is necessary to spread the inner enda of
the Jower fomtmol arm fo1st (238 mm.) L0 prévent
a bind at the threaded bushings. Inserting Spreader
Tool J-2043, tighten the threaded tip of the teol fin-
ger-tight, Another one-hall turn will then spread the
ends G157 (048 mom.). With the gpresder still in
. . position, install the threaded bushings, tighteoing them
IRiBL DS : sscurgly, Be sure the controf urm turns freely om Lhe
inner shafl, {(Ses= Fig. 1909.)

It is als necessary Lo spread the outes ends of the
1||'lr_ﬁl=l'-‘l lower control aros A1 (038 IT'|I11.:|- Determing tha
CeOL Jtl .. . y oy oot .

correct oulside dimension by adjusting the caliper get-
» ting to imclucde a 015" (03B mm, ) fecler gage in-
serted belween the outside edge of the control arm
and one prong of the pair of calipers (see Fig 200).

Place the sieering koockle king pin and the two
rubber: seals between the outer ends of the lower con-
teal arm. Insert the lower control armopin e2nd lock
it fn place with the tapered key, Then install Spreader
Tool J-2044 between the inner arrfaces of the comtbrol

" arm ouier ends and spoemsd the ooler ends until the
autsicle dimension is cgual 1o the distance between the
paints of (he calipers (see Fig. 201},

With the king pin centéréed between the suler erurls
Bl the lower contral arm, inadsll the threaded bushings
and tighten them securely (see Fig. 201). Then remove
ile spreader tool, Be sure the control arm turns freely
an the pin.

Imsert the upper control arm support beiween the
guter ends of the control arm and instafl the rubber
spale, Using the procedure outlined for the lewer can-
trol arm, spread the outer ends of the apper control
arm oEsY (0,38 mm. ). Thien, with the SUppisT cen-
terod hebweesn the outer eads of the conirel arm, in-
stall the threarded boshings and tighten then securely.
Be sure thai ihe control arm turns freely on its sup-
e,

[nztall 1l two threaded bushings in the inner cods
of the upper contral arm, Place the rubber seals,
brackels, and locks on the inner ewds of the contral
arm: and with the control arm ends centered in the
brackets, imsert the threaded bolte and ﬁ[!;l'll'-e:rl them
securelv, Be sure that the brackeis turn Freehy, Then
Fr. 200 bend the ears of the locks.
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Installation

FHAMPION AND DOMMANOER i imsiall the steer-
ing kmeckle amd contral armeg, attach the wpper con-
trol arm brackets to the frame, inserting the =same
number anil thickmess of shims thar were removed ol
both the front and rear brackes, Afer secarcly {lght-
ciimg the bracket bolis, fasten the shock absorber arm
to the contral arm with the relaad bumgser bolt,

Compress the spring with Unsiversal Tuller HM-025
amdl Fropt Spring Unboades Adapters HM-%23-17, -18,
-19, Attach the inner shafi o the front frame crss
member with the four bolts, Then remove the puller
aml book the outer end of the outer tie rod 1o the
S{EETERE AT,

Attach the bLrake backing plide to the steering
knuckle and install the bub and drom assemble and
the wheel

EFEFADEA FOML L7344

I AFERED

(=FAR T

ALRECA
SRALE

SPREADER TCOL
]

THREADED
BRI

G 1]

Steering System

® The steering geiers wseil o the Chompsion aocl Cons-
mander models are the pwin lever, variable mtn 1rp=
The sleesipgr gear cam lever shall iz serrmied lor al-
tachnwent tn the steerimy gear wrm. The mear case s
attached to the frame side member,

o the Champiom the ausxiliary sieering arm s
port threads o a steel bushing which, in e,
threads inte 1he medlEary steering arme On the e
maniler lwo steering bell cennk assemblies rotate on

peedle bearings houged in the it Trame bonring supe
et tiilies,

Fi, 203 —THE STeiRisds GEaR

STEERING GEAR ADJUSTMENTS

CHAMPION AND COMMANDER  The sivering post end
play should be ndjosted firet. Place jacks under the
outer erds of the conirel arma, back off the cam bever
shaft adjusting screw, and rémove the cap screws which
hald the stéering gear hausing g cover 1o Lhe sieering
mear case. Then suld or remwve the necessary nmmdwer od
shims te abtain proper steecineg post adjustment, The
shirng must be gsplit before they can be removed or n-
atabled. (Ses Fip 204,]

Wore—A&ll end play shoald  be eliminated; there
shoubl, however, be no drag when the wheel is turned.

FiG, 2



104 FRONT SUSPEHSION AND 5TEERING STSTEM

o WML LA SREOP MAMUAL

Cemy LEVER ADUUSTIMG SR

1ENER A0 AT RS SCRACW
LOIE < Ml

E_I-..'.-'li'.-'l':‘i‘ - "‘-,'
\ IIll HOAS =G COYER
1
|

Mo CAELE
LA, BELRIMGS
—RiBHINE
. TN LEVEE
* EHAFT

AL SEaL
AnnE LT

LikrMee: WHEEL ¢

STEERING GEME

ADILETIMG Gl

/.-;.rt pirS GEMRA
;HHISIHG TOP COVER

; l)/

lu'll £ ELEVING PIIST IRCHES
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T 200 —CONsTHUETION OF THE S1ZCeIMG Gean AJEMBLY

After 1be secering post endd [May adjosiveni hes bean
misle, toe cam lever shaft can be adjusied with the ad-
justing screw which prajects through Lthe gear cass
cover, Lavsen the teck nut. which hnlds the ad]usding
serew Do place, just encurh o pecnool seeew edjust-
menz. Then, turning the serew s 1he right ar Tel, ml
just 1he cam lever shafl g2 Lhag the high spel on the
am o ardly be fult 85 zhe sieering wlweel is Llusbed
(123l Lhe conter of 1ravel. 45 Flg. 206.)

STEERING WHEEL

Aemavad

EXAMPION AWD COMMANDER The remedval of the
steerbrpg wheel nccessitates the removal of (he born
button. To da chis, twist the battun ane-thicd of a
turn, helding the sieering wheel sladionscy. o cars
equipped with a Bepal Licluxc Siecring Whesl, refer
ta the section, “Erecirical Sysiem,” Ent the derailed
procedute.

Rermave ithe tednining nud, O Clampsm: Deluxe
mndalz, inatail Paller J-1504 wath che adaprer plale
undcr the hob of the wheel and rermowve (he whecl.
On the Charapion Begal Deluxe and the Conmander
modeis, the gearshift levee noosl b vemaved, Lhe wppet
pearshifr shaft bracket clamp sctew loosened, and Full-

F

Fis, 207
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b ]-159 insealled with ehe adspler plate umndcr the
gﬂrshil't xhall larackel, [EEE l'ﬂ':ig. EU?-}

NOTE, The remaval wf the BotH wike i3 WHRECES-
Eary,
Installatlan

GHAMPEOH AND EOMMANDER  Turw 1he aiesiiog post
uneit the cam Jever chalc iv nn Lhe ceaten of Lhe high
spal of the cam. Then place the steerlng wheel on the
seering tube sercolions with the spokes in a hoviecatal

position.
ATEERING BEAR ARM

Removal

CHAMPHN T2 disassemble the insclaved arm, Te-
miowe the two cotiee ping, castellaled nues, aed wasa-
ers from the arm, Aflec polling Lhe Arow ot af the
adaper, Temenee the eubibier ansulators o Lhe adapier
and the cobter pine castellated nut, and washer from
the cain bever skafll, Ther, vaicg Puler ]-391-0, com-
plete the cemoval proceduce iy resoving Lbe adapuer
Frowm tTae chalk.

COMMAMOER  Rroowe the calter pla, casiellaced nul,
snid Inck washer from the cawt lewsr shafi. Then, usime
Fuller 1-871 O, renove the sleeciop gear amo Erom the
=aalt

Inyiallation

CHAMPION  Lnwert the rchber insulatsrs in che hofes
io Lthe adapter and place e adapler snd Tock washer
on ihe cum Tever shidl2, Besay sare fo Qfigs PRe Rk
marks o the adopter emd shale. Tighoen the castel-
larzd nut on the <haft and loek b place wilh 8 new
caller pic, Ader placing the washer ob each siesring
gear arm bolt. instal]l the steeriog gt arm on the
adupter. Then place the washers awd (e castellated
nuis on the =teering pear aren folo, oighten the nols
securely, and lock 1 in place with mew oolter pins.

COMMNARDER  Flace the sieering jpear afm oo ihbe
cam lever shair, &ofmp swrr fo afivn ERe fuinck marks
e the grm apd rhuft, Then inaall the lock waaher
ard castallaied en om the shadt, tlgbden the nut =e-
curely, abd bk & in place wilh & pew cater pin.

AUXILIARY STEERING AAM

Dhawsempy

CHAMPFION Livosen che dhopaclsd mushlng in che
mealiavy arm but do mor fry fo remave 6 Tlisconnect
the slesting arm supperl jrom ke Jrape suppor
heackse 283 vwscrew the suppord from le tbteaded
bushing 1 che auxiliary arm [lelt hand tleread b Then
remove the threzded bushing from ihe aedliary arm
amil 1he tubber =23l Trom ihe sigering atm support

Aeazsambly
EHAMPION  Tustall the thresled baeding oo che swi-
iliare sleerivg atm. Afer plicing e rubber seal on che
sleering arm suppoct, steew the Suppord e (he aesh-
ing unlil 1l tatcads bottors; thew back off the sup-
prerl appeaximacely 12 loen, JF iz mepport dr mok
tnehed off, FEe wehecls wati thrn anly to Hee right
Attach bt sioering arm suppoet 4 the frame sip-
juart Liacket with the twu balts and lighten Lhem
secusely. Them vighten the threaded Dushing to 105-115

fuol-poands 614,905 9 Kilogram-meters]) tierque.

v

P SULATED akwm

Ex:. 2. —LComsmocioe OF THE CHAMPIOMN
SiErEamG CrEaR ARM

O/ o\ T
| Y|
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P
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Bu:. 208 ~—ComsTaucasiy Gy THE CHAMEORN
ADNILIAEY SreeRIne AKM

SLROED Be el

STEERING BELL CRANK ASSEMBLIES

Remaval

COMMANDER Unhook the ceach rod from the bell
reank opcrating lever and 1he two Be rodc from the
Lall ctank. After remopving ibe coltet pim, not, amd
wacher fram the el coamb shafr, remave the pinch
bolt from the nperating lever. Then remove Lhe op-
etrling lever and ibtost washer from the sbafl, thus
patmilling Lhe remav] of the bell crank and shaldt
itom the ring supiort 1ube
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| {ﬁ'._ e asE FTNG

Fies, 210, —ConsTrucrion oF THi COoMMANDER
STEERING BELL CRAMK AND SHAF]

Ipaert river Adapter ]-2003-3 in the bearing supe
gl il aned rest it on the upper surface of the luwer
necdle bearing, Inseeting Driver [-2033<2 in the sop-
paert tube, drive the upper needle bearing ot af Lhe
apper end of the twbe, To remove the ower needle
bearing. place the Driver Adapter ]-2033-3 on the top
of the bearing, Then insere Pilot |-2033-1 in the upper
Goarime recess, and wsine Driver J-2033-2, drive the
luner hearing wut ol 1he suspert buld,

Installatien and Adjustment

COMMANDER  [nsert Ilut J-2033-1 in the upper
need e bearing recess, plicce the hewer besring on Deiver
J-2633-1, und drive the benring mnto the benring sep-
prort La b nil the shoulder of the deiver = flush with
the wbe, After removing the pikd from the support
wube, place the uppser bearng on the driver. Fen
ileive the bearing inte the tube until, as before, the
shoukler of the driver i5 OQush with the fube,

Utk =When insialling the needle bearings in the
suppert bubes, be sure to drive weainst the lettered el
0 the hessing. Do not iap ae pouied directly on the
heapings wilth o hiommer.

Insert the sieering Lell erank shaft in the suppurt
tube and install the thrust wisher and operating lever
ki the shalt, Be sure 16 abign the punch mades o the
shaft and operating bever, Then inzert the pinch bolt,
but s ot tiehien it

Advar installing the wasker ol mul on (he shali,
adljust the hell crank by tighteninyg the shaft put un-
il there i no end play, The shaft chould, however,
wrn freely in the support tube, After obtaining the
proper il jusiment,, tighten the operating lever pinch
bl leck the shafi nut in place with a $ew coller
pin: ond attach the two e mds o the bell crank and
the reach mod 1o the eperiting lever,

VorE—The preceding adjustment procedure will
akn apply to the ofher steering bell crank.

WHEEL ALIGNMENT

® Wheel allpnment iz defined as the mechanics of
property  adjustiog all the faciors of the front and

rear wheels so that the car deees with the kast pos-
sihle effort and tire wear 15 reduced 19oa oA,

Correct wheel aliznment i dependent on proper Loe-
in, camber, casier, king pén Inclination, and Lae-aul on
fuis, To corresl micilignment, several adjustenesls
mdy be necessary and shoubd be made on an accredited
wheel pligping mnchine. Belore making thess acdjuat-
ments, however, check all tres for pressure and the
whiel hearings for booseness, Correct wheel balance and
[HopEr shack absoarber operation are also factors which
pramdte easy steering, ciding comfort, and reduced tire
WL,

Gamber

CHAMPION AMD COMMARDER The specified wheel
camber [s 12 %174, Camber shoubd be cheched
with the car unieaded, with the car en o level flooe
or plitform, snd with the tires propedy inflated. To
insure that the wheels are in their natural Tonning
|I-|n=i|um. bounce the car up and down several limes
v pragng Lhe front bumper.

To clanpe the camber, add or remove shims between
the seering knuckle apper contral arm: brackets and
the drame as reguired (see Fig. 211), It is neoessary
Lo aelel o remove the same nember and thickaess of
shims at both the frent and rear brackets, The ad-
diting o remeval of one thin shim changes the camber
approximalely 174, The thick shim is egual to lour
thin zhims

SoTE—Toe-in showld always be readjusted after
every camber adjustment.

Fia. 211

Caster
EHAMPION AND COMMARDER 'The caster is determined

by the relation of the steering knuckls contrl arms to
ihe frame The castes angle cannot be adjested From
itz ariginal factory seiting which, with the car unload-
ed and the tires properly infloted, is from O° to +1°,
Incoreect ciagter wdlcates either that the King pin apd
[i5 support are not properly centered in the contral
arms, or that chasgia parls are hent
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AUXILIARY STEERING ARM
3 a

Foe, 21 E—GEMERAL VIEW OF THE LHAMPION STUERING SYSTEM

BELL CRANK SHAFT LEVERS
\ .w:uu,anv |:E'EH1'E!1] TIE ROD )

LEFT TIE ROD

g REACH RODO

Fii, 215 —GExenAat YiEw OoF THE COMMANDER STEERING SYSTEM
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King Pin Inclination
CHAMPION AND COMMANDER Be e that the camber
is within thi recommended specifications hefore check-
ing the king pin inclinaticn, The spetified King pin n-
cliniion is 5-1/27 and should be checked. with 1he
car unloaded, with the car level, and with the tires
praperky inflated, [ncorrect king pin Inclination inti-
cales bent chassls parts.
Steering Knuckle Step Screws
CHAMPION  Adjust the steering knuckle stop strews
go 1hat there is ol least 187 (3075 mm. | clénrance
between the lefe iright an right-hand control cars)
backing plate und the conteol arms on full left (right
on right-hand control cars) tiens and between (he
stoering gedar arm and the frame on full right (left on
right=hand control ciars) furns
COMMAMDER  Adjust the stop screws so that there
is at leasi 18" (3,175 mm.) chearance beiween the
backing plates and the control arms on full turns in
pither direction,
CHAMPION AMD COMMANDER  After nbtaining the de-
sireil stop screw adjustment, check the freedom of
movement of the steering systemy during its enlire
varming radius, There should be no interference be-
tween the seering lnkage or supporting parts and any
clinzsis parts.
Toe-in and Related Steering
Linkage Adjustmenis
CHAMPION AMD COMMANDER  The steering fie rod
and reach rod epfiz are nom-adjusiable. They do, hiv-
ever, automatically compensate for wear. Should ex-
cessive Jooseness develop in these conneclions, owing
to a lack of lubeicant or s bigh mibeage, it will be
necessary W replace the comiplete assemiblics

Check the steering gear to see ikat the cam leves
shaft is on the eenter of the high zpat of the cam, Then
place the sleering wheel an the stecring tube serrationg
with the spokes in a horizontal position and keep the
steering wheel in this pesition throughout the entire
top-in and steeting linkage adjustment procedure.

Use the olkowmg procedure o set the lelt (right on
fight-hand contrel cars) front wheel in Qs straight-
ahend pasition,

Atach a string ta the rear humper, and drawing the
string tightly aeross the outside of the two tires be-
low the hub covers, fasten it to the front bumper.

The front wheel tread being wider than the rear
wheel tread, each fromt wheel @ farther from the cen.
ter ling of the car than the corresponding rear whesl.
Therefors, a bloek of wood, the thickness of one-hall
the diference in tread {1-1/8" |28,58 mm.] on the
Champion, 1/2* [12,7 mm.| on the Commander),
ghould be inserted belween the string amd the fropt
sidewnll of the rear tlire (see Figo 314). Auljust the
beft {right on right-hand eontrel cars) tie rod so that
the gtring will contact bath the front and rear side-
wall of the front tire. The tie rod clamps should then
be tightened and not disturbed during the remainder
of the adjustments,

O the Champion, adjust the auxiliary (conter)
tie rod so that its enpth is equal to the distance from
ihe lubricant fitting in the threaded bushing on the
auxiliary sleecing arm to the center of the steering
gear cam lever shafi {see Iig, 215), (This is necessary
tix maintain cacrect alignment an turns,) Then tighten
the auxiliary {center) tie rod clumps.

On the Comesaader, adjust the auxilinry [(cenier)
tie rod so that iis lemgth is squal to the distance e
tweer the lubeicant fttings on the two steering bell
crank shafiz (see Fig. 116). (This is necessary to miin-
win corcect alipnment on turms) Then tighten the
auxilizey (center) the rod clamps.

To st the toe-in, adjust the right (teft on right-
hand coniral cars) tie rod only. The toe-in chould he
ot from 14187 to 1/BY (1,588 mm. to 3,173 mm.}
with an accredited toe-in gage or wheel aligning ma-
chine, Alter obtaining ihe correct toe-in, tighten the
clamps s=curely.

Cacrrmon.—0n the Champlon, tighten all e rod
clamps =o that the clamp bolls are in & horizontal posi-
tion on the bettom side of the tie rods,

STRING

WOODEN BLOCK

Fig. Z14
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STEERING OIAENQEIS
ABNDOAMAL FREENESS IN STEERING 3T3TEM AR ITEERS WARD
CAUSES

LEZLRIFTLION
To provide cast of steering, & small amoen; oF back-
luch ©f the steering wheel 2» necessars, erad 1he entine
soeniag swslem mest nnt Be adjusied 53 as Lo fause
a birdinp action in any par,
CALSES
I\ Excessive Bmiscness ino sspetirp weot asscmbly due
I4%.
i [mpreper adicstmen:
! Cags bever shalt bushings oversize o1 badly
Wi,
o1 Cam lever pivor pans wor, <hipped, nroroggh,
1 Sreeriag vewr care werrn, <hipped. Tough, die
toeled, av adjusied =X center.
g0 Sleenng godb cdll eeacings warn. bhreken. or
LaCOE By dd juaEted.
1 Sleerpp whesl loge og poel.
2, Lewise 02 worn steering tie rodd and ceach tod ends.
o Lo foeadd wheel hEﬂt’i.l'l.,gi.
b Lot OF woth stopring knockle, beacings, hosh-
ings, and pins.
5, Sweering knuckle arms wrse a0 sleering knockle
E Sieqring kouckle arm Balls Baose in arms,
Te Carn Jever s2a0 cad pday,
8. lgnse awxiliary sleecing arms
A, Tinusial causses.
&1 Sleptitz pozr case ioose on chassis frame,
A1 Eacessve clesvaince of steesitg post in wpper
jacket lgshing.

1. Tires yndermiated o unrql:l.'l.ll_'l." inHaterd.
2. Tites oversipe or sdhnnemally weern,

% abnotrral friclien i sieering tie rod or reach oo

juints dae tr;

w1 Tavk al labricalasn e i||||:-r|:|F|rr Iype of lnlicis
oEnl.

£ Alier accmilatian,

ro Rall senn o arm lall sweared, oongds, ur galled.

ddoarm hall worn oul af rovel (Gight e tores ).

Abnomal frictian in steering zear aswardaly choe tu:

m) Loawk al lalwicatisr or i|r||::-r|||u-|' vepie il lulari-
rani.

by Sbeering cam shadt paval pivs netheai oo deep
Ly with sceering gear vam (ool sullicicor ewd
Pl af carm lever shale),

wi Steening gear cam beatiegs adjusied wo dghy.

i Steeripg gear cnn dever slhale baavines paagh,
soirel, oz orhuerwise dauoaged.

e fesafficient edarance of cant lever shelt i
lushimgs.

Lo Cam lawver shatu bushinps oot in proper alipn-
menl.

E3 Sleeriog pess e chrust beadinps  broken,

galled, 1ough, o chipped.

Ay Im‘.JhmEﬂt clearance of sieeringe postl o pper
.':-'us.}uw.tl oo post.

£l Aleciing goar cHm of tube sprung e distoried.

JI Miealigwmenr of steering geur assemibly due 1o
meibod of mounting 4wl chasss (Pame aed n-
srrymenl board beachsd

-
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B Faicasie Tt of swrering kpuckle: resulling
I
a1 Lacl of Iusricioge ol <oeering kookles aed
kecekle thrust boarines.
B Caallecl, 1eaz7. or scared Ennckle pons.
¢ 0 Diseliiciert clearaner belasen stevring boochle
bushimes aad kaackle pine
41 Inaofficient clearimoe Betaeen stestlng kneckss
raller beirings and knuckls puni
o Tnsuifeiert ead plar oi stesriog kaoackle
;1 Thius beorng races alled, nocgl, scored, o
full i divt
B 1'owisuiad vauacs.
o ! nsuificient krckbe 2in inclinaia:,
fr tmpropes Tronn whess ramber (révelse a0 oex-
vedgiLe],
v Decoesel frann wheel dee in.

SHIMMT DR FROMT WHEEL WORELE
LREZCRIFTHIN

High and lw spes] shimmy ace alten coriused by
Hhe e:vice man. Alboggh many 0 ST cduses ate
iclente=yl. che e conddinns bove albsoeeely dife=ren
charsi=mios,

Muky ez o vibeauen ar motement in the sirer-
ing wiees wnly 3s termed shicaay: iz is, hewever. 20
incwrtest sein 2nd shoodd be avoided. Treont whesl
shimmy  ofgen catzes seeniTyr ovement, bu; o thic
muveoeent 13 viigifaled a; the droar wheels and s
sramsferesd Lo vhe sleering wheel.

Low speed shimrny. or izonl wheel wadble as Lhe
mime ireplies, can be smple described as & raoid series
ol pscillations of b wheel znel tire wcsembly on the
ookl pin. Tro acher words Uz Jraol wheels altempt
shpennt glierratey 1o 1w rivi aod Lefu

High speed shimmy nr o dronl wheel ramp ¢an he
simply desorized oz a gallz, Lin othar wasdy, tle: cune
ditker enoowilered iz wory 2hmdar to 2 cangilgn which
wuoki Be evidert if the ireer wacels were desided]y
vpgg shied 7 oIn rase ol severe Jigh speed slirmn,
the Trabt dites actwally leave e Tavemert: while b
milt cases, one [ront wheel apprars detlates: and the
e apprears iabaterl This contilicn alletnstes rapad-
I betwoen che Trant wheels,

LOW SFEED BHIMMY
CALSES
1. Tires uncerinfoed ar grapaly inflawl,
2, Esersewe i-rehen or louser vss of sieeriong kouckle
ibrusl hearmgs.
A WWor 1 or lrese seesibig acar parls,
d. Foart ar e sieering linkaps parts,
B, Luese “worl spring L-Tadltz,
B Froot sprngs e Aexible deciver o
Ul Wreak chisas springs.
&1 Tradequate sheck absorber congre: dus fo:
{11 Imsufficieal o incerrect dype wd Aaid io
Lnsl riamenr.
{2y [mproper adjoat=nent.
L3Y Abmormeal fcloraa cleirangss.
1. Imcorrecl Broenl whesl camber resalving Beom.
g} Framl wheel bearings Acdjzsied Lan JocseTy
ki Ropess Ul on wundereeitth  zde of EJ:H'I.'ing
knockle spiodle by miabwn of outer hearing
Lone.
o) Sieeang koackle hushings ol ine wetnooc
Tegse.
iy Beal sleering knuskiy vake or spindle,
c) Towpcoypst adjusiment.

B Unpoequae [ronl whee! camber {varigtion of mnre
than 1/1 degree ),
% Irpepularities in frant wheel e rroad.
HIGH SFEED AHIMMYT OR WHEEL TRAMWP
CAlsSER
[+ Tlems affertinge lnw spemd shinmye o wheel webble,
2. Frani whrel, buly, brake dror, &nd cire asvembly
nus 2 balornde.
X Frort Llirer and wleels wabBle or do not tun 1oze
crmeinm pecnisscble 178" 1S mm )
& Fron: whee! rive tiead &scenlricily or QT=wat
(maximum pernizable 1S0e™ D SBH mm, | 1.
B Rear wheel omd oe 2ssen™lies vt ol balance,
B: Rrar waesl weeslale e roient .
T Unwspal cause,
g, Bragping lrooe wihesl brakes,

ETEEMIME YANDER DR ROAD WERYE

(TALSES
b Tives upclerinfated o orecLalle infated | frond
antl Teurd

2+ Imcorrzct or mneepial Trung wheel camiBer.

B Worn sr Deee wang; g 20d boshings.

£, Lxcessivelr Cight kibg ping ond Spshinge

§« Irspraperly adjusied aceering gear or linkage
l-l E:‘;':['FF]'..'I‘_" i'rl'-r.l: H'I!HEI |.I:|P.'i|"|-

1. Rriar axe shifted gn 1ear apeinys.

8 Croes wind,

8 Tvpe of road sweiace.
(0. Tight die rod vods
{1 Luomese Thlualis,

STEERING KICKBALK
DEHIRITTION
Steering Sickback is regiatered on the sieeting wheed
25 a very repid muveznent ol e seeering whed amd is
¢he resalz al nae Jrunt wheel baving encauntered a
tump or oheirueztion o the road surfiee A soeli
arwaunt of seering wheel provement must be erpected
and is mormal wlen the car is driven aver an exogs-
gively eragh sosel or when the Trone wheely srike an
unusual chsiriciae.
CATISES
I Tizes impee2rly tniaied
2. [ hasniyn springh s,
3 InscHiciert shock abaarber control
4, Yoorn, hme, oo lepropensy adjustod steecitg gesr
parks
B, YWorn, lanse, ot Impropersy o€ justed sireting liok-
:IE[‘ |1:'.rl!-;.

STEER|NG GEAM RATTLES
CATISLS
. Irscficient Tubricams In stecring geac zssaoddy.
Z. Irwnrreil grade of lebricant wsed in steecing gear
asszmbly.
$¢ Exgessive Jash becwesn cam lever plval poas and
cAm
b, Zieecing gedr cam bearinges broken, dameged, ar
smutbaet’y adiusoed,
8. Esxcesuive radial clearanos of cam lever shafl in
v hushings.
E. Atarmal clearanes 2f stesrng conneciians,
T. Geesring post Jackel dlanys oose on jacket orine
rument panel
8 Steeticg post jacksl leage sl lowet end
8. Sieetirg gedr lwir nn chasais rame.
(0. Steering grar armt looge onoram lewver chall
{ 1. Eacrosgivr lngemess it sterring linkage
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GASOLINE SYSTEM

Singlf-':ra':rc-l, downdraic carburctors are gusd oo the
Champait and Cammcander models. The carburetar ais
reness, wlich may Le ke gil-coated or ke wel Lype,
shinld Be servlced repalarly in accordaree witli Lhe
conditines tn wAaich the auiomobile B ooerated

Dieiaved-action, singe wire, giectre gasuline pape
are uzed on boch medels When <le sgeition Awlech kew
15 vcened 1o the Wt psition, o shor T ascerval of lime
glapacs brinee the gagr nesde tegscera che amount of
[uel En 1he gaseline 19rk. Thos deaved aclion acahilizes
the page nesdle during congh-raad npeeation.

Gasoline Consumption

& 135 a wel estahlisnedd Faer Lhao gasolile conseamp-
Tign ARCTeH s xh:lr[:-h' willy mcreased car 5|‘.lEl!l.'|. Thece-
Fore, when imwesliyabiog & reporl of unsavisizcoary el
consumption, sondeel an acical milegge test with an
accredibes mivape tester. Tl accoompanying chacts
are vompaled w018 Daswrwpoon chat all meshigicd
upice aflecting (wel consuraprion aro in goed cnpditinm
ang that L1 Lest s conducled on b Tevel el in luad
dirsctaans il & copstane speed.

Gasoline Mileage Chart

WoLes M iLes K AKMITIRS R:l.naccTeEm Mizas Mk eek
Moot 7R *IR 1 IhE IR FLE TriFEmLaL
Tivys Oatoi | Heagr Litzr Hnr LR Fal
a3 HAMEION 0 26 . 327 11,01 20 i1z
withrat nwerdrive 40 2 LEX 0 40 Fr.E
(4.1 eer 1 axle) Bl 19 4 6 2,10 fi 218
4G Litastiiny ALt o i 4 103 4 3lE
with overdrive
P4.56 by 1 axle] &0 22 26 1.4 G 248.4
144 [ ummannak 0 £l gl B0 29 5.2
without pward dve 40 Lo ! fa 4 &,17 40 218
(409 T i axle] B T ¥ 4,80 60 187
144 CoaamamoFPn . o
40 £3 el b 5 &0 4l 7.6
with overdrien
|:‘1-.-55 ) 1 MIC::' ErEI Lo gfl..Ei 8,1'3 I':1|:| H.EI

T'EFR G&_Kq-!'j

|
GASOLINE
I

FELATIVE MILTES
T -

L 3k L] B
mMil=3 FER A3

Fii, 217

Gasollne Gage

W A delawec-aotion, simgle-wire, eleciris Ea.-mlim,-,

it 1zad o the Champicn and Camengneiber medeb. A
rconovasle plate pravided wnder Uw spece wheel o the
icunk compartmene Hoer Laciliaees the Zoapecllan and
reraoval of —he gasdine page tank ubic.

OHAMPION AND COMMAMEER Tse the iotlowing in-
structions for vleeching ¢he gas pame system

Check a1l winnyg oofections. being sute that theyr
arc clean and peapetly connecled. 16 this doss not
clirminaie the difficully, theck the wire connecting the
tank urit amel pes page lor 8 cround,

‘fo check ihis wire, discoonest it fron Lhe tabk ook
Wilh el gbition switch on, 1be gage sbould regisier
*Frapay.” Faidure of the gags e so ceruires thed the
vlbar end of the mame be discontecled Trom the gas
pape. 1 ake pape now regpcters “Emply,” the wire
alweuld ke repaired or veplaced. IE the gage atill doce
ot chow “Emply" replace the gage (dash unith,

Ta check thic wire lor an open circui, disconmecd 1he
wire [rom (he task woit. Then tom oo the ignition
switch anrl prouwl he wice. A "EFull” reading shookd
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L H L T G Y o 1 T faagh

.'1 E'-._ --‘éh-:____-.' - ._ . ! .I!_ S .I I:___
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Toml el O -t TR
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o it

eIl g bslr |
N0 R TR

Fig, 21H,—Lj a¥ILIME CianE SYWSTEM

ceglarer nh the gage. Ti the gage d2es nod rewisrer
“bul:," ptoond the rerminal post o which The wire
pading Eroen Lhe tamk vmit to the grpe #5 attached.
[[ Une gace oow Tegisters “Eull,” repair or replace Lhe
wir#, T[ Lhe. gape still does oot register ' Fell,” replace
the page [dash wnit).

[ft& a waster levk unit which is knswn 0 ke ac.
sutcte e check the mac iank unit. Checonooct the tank
wail and coesect the masier tank wume to the wies
whizh leads o the gas gage (dash vpity Then can.
necs 2 pround wire from 1the master qrit tu Lhe Ttane.
This groanding aperatica is impgrian.

Raige the flos: slowly, allowing tirne ECT el page $o
repislex, I 1he gage megisiecs corcpetly, O old tmnk
wuit 13 at fault and should be cepeatier? o replaced,

Sare.—I0 the test imlirales chat the teouble 5 in
the ‘ank umit, detamine whether or Rot the wnil s
operaling froely with ao binding getign at aoy poiok of
oty travel. T3 1hece iz inlerferenee, coteact 1bis candi-
tion kv bending 17e uril arl or wire slightly. Theo
recheck the omit and, il Fe page rogisters correctly,
seinetall 1he vnil in the Lank. The gazoline Fape ahoukd
wepister “Empey® with a gne 2r 1w3 zallob regerve in
the 1ank. Ohtain rhe propsr setting by bending the
Arail arm

Fri, 215

Gasoline Tank

EHLMPION ANMD EOMMAMNDEA  The pascline {ack,
which is sui[:-:lrtt-:l at tne rear nl the feame by tBres
manntimgs, has & cpaciky of 1T 7. 5 gallons (14,16
Vings. als.: 44 34 litersy, An gir-ven: Eine exsends from
the L ul the tank 13 te top nf the filler nock [sen
Fig. 2J9].

The illec cap amd neck ace completely enclesed in
the bfi rowr lender and fre Ues protocted from Hhe
accumylation of tead water and dite, AJv waler ar
feredpn matter which miy have coflected in the 1anh

van L deyimed I]l.rl:'lhgh the smikl 13'|'|-LE kocaied o1 the
boiram ol the tank.

Carburetor Air Cleaner

* Dyzt pariicles are highly abrasive and tend 3 »ore
and et the smicln glassitke srefaces of working pars
i an erpine. The inylplluien, Treredfare. of che propee
rype uf mic cleanec will decreise Ivictiomal wear, -
prave operaling effciensy, and incecase enzine Life.

Certain stales have beer universaflly deslerated by
e indesicy as dusly areas, Since all enginss should
b adequakely predscted, all passenger cars shipped o
deasers in theose arcas arc equipped with ol Dach a0t
cleaners (s Fip, £30).

EET o o g T

Fit, B

07 Batk Type

EHAMPION AHD COMMANDER [ wab Lypwe air clean-
or i5 etenpded ioF wse i rereilpries where dust condi-
tinns are dewvere, 11 mas! Le serviced vegotartly ao thae
secivng claTage b eopgine pars may hie avoided. Tnder
patrerng digst conditions 10 may Te mecessary ©a seCvice
1he unil Hnly.

Top amevice wel Lype [08] Balh) cloapar:

L Eeowwe the hlleciy eleweot,

2. Wad the slemeitt in kesoscre and draian thor-
ouchly.

J. Clesn oil reservoir and G 1o indicaaol Teye
Rrfer to the decaicomania on the sulsids aof the
<leaner for 1he proper grede of oil.

4, Beinstail elenend

Dil-geatad Typs

GHAMWPIOM AWD COMMARBER The air cleaness used
un bislh mumlels a2e wiiotlys 1o coosttoclan aned qseka-
Lz, They inusy B2 serviced Tegularly s¢ thal setlawa
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damagr tn ke cogine parts may be awnidad. Whese
dist conditions Diewail, it mayr be Jeeceasdey 00 tervice
ihe undt daily, or meore ofllen onder sewveee dual coms
dikions,

Tuo service sdanedard (oil-coared 1ype) cleano:s:

L. Bemove che flicy elemead.

2. Wech elemetn it kerosene abnd dewo thiotoughly.
G, bobmerre in 3 esod grade of nogione ol
4, Allow eneess ol 1o drip off eletwent ard reipsgeel
the cleatet.
Fuel Pumps

# Thr fuel purps e the Champion and Commander
medels are =Zmilaely comaeroeled, They jre Jocaled an
ihe righl side of the cogine awd are 2rhgded by an
eoconetee which 5 an iodepral pacl of e comshaft,

CHANMFON AND CONMANDER The sedietent bawl
ghoald be removed and cieaned perindically. Wlen in-
stalling the bowl, be sers that ihe gesket I8 in goond
eepdidion Fuel pump presscre should Te checked every
16,2600 milee {15000 km ) or whenever unsatislacisry
Fuc: econamy is reporsed. To check 1be presscts, aosgacl
en accredited fuel pump and vacuwm g@ee Lelwern the
carbureear and the el purap. TE che pamg 19 Tuectione
ing satisTacatily, e game shoeld Tegisier a readlng !
e ta % b, (02810 to 03518 ke,

(FLET ¥aLYE SPRIMS
STRAIMER SCREEM

fan IMLET ¥ALYE

INLET YALYE CAP

. EASKET (
[GUTLEI' ¥ ALYE

Fu:. 221.—[(HL.AOATFD AR € LEAMEE

AlR DOME
THITLET YALYE SPRING

— SASSLINE OUUTLET

PLINP M Abd BER,
CIAPHRAGM
CIAPHRASM SPRING
ROCKER ARM SPRING

i o
Eﬁllljﬂ-! N :_r \% E
e g {f B
'. o Ny

- ROCKER ARM

//Y' BN

¢
1 BOwL i
) fdy
% 5 -
" }ﬂ on geaL B 2 |
- s

ROCKER AR LIHI'.'—J

—
A
Z CAI-.'IE'H.-E. 3
N

“RCHCKER ARM BREAK JOIMT

EiG. 222 —CoNSTACCTION ©F THE CHAMPION awD (omMmManneR Foar Pusr
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Carburetors

# Single-lasset, downdralt cathearelors equipped with
pocel#rmalibpg pumps, varuuT ecmomixers, #id duie-
mari: ~hakea are used nn the Chimgiun 2ad Come
marder muwlels, The acceleraling pumps encick Lhe mis-
lure rrementarily b3 care for suddenly applled bads
nm thr ergnes, providing jest and sraotl accelara-
tior. Fur sestained loads, such as hill oEmliing, e
viiemum coanablizer — operated by the change in in-
take minifold vacusm — supplies the necesaly axira
fuel. Automile chokes Jupply t1e coseol mixtyre for
sgrting 1he ergine orad for the warm-up period.
Whegyer 2 repart ol excessive fuel consumpdion i
made, ather facleRs, sech a3 an ivcpormlive heat cim-
-rol valive or inceroeet dpoiticn limiog. v addision 19
(e carburetor, shonld pecelve atteotion, Drriving habits
and opregting eendilionz shoubd alse be comsidered,

Tha Cateer Cashuretor, Xodel WE 531 5, is used on
Charrpions; the Sieomberg Carberetor, dodel BXOY
35,5 used on o Bubders.

CARTER CARBURETOR
{MDDEL WE 53 3}

% The Carier Caclutetor wsed on the Champion eme
plove fwe syetems cluring Lha full raoge of its uip-
pratiob. ¥Figures 223 through 227 naoe aod Tully ilbes
txale Theee sosteoms.

STiAIMEE =]

FimaT HEEZE
5EAT

Pk WFFSLE —

iz, 223, —ILOAT SYSTEM

Gasaline enbers e fuel Bawl throegh the Il bow]
zirainer and the meodls valee The necle valve W& obs
treillext Ly dlse Aast and the height of dae Twel Jovel it
ihe bl

T E

==

L
AR IS PR ERT
-1 13

THAFTTLLE - - W AR 115 HARGL
H il 2] Al
\'.ﬁl\-‘.n-___‘ ____'{:;_1;-. :.El!j!le AGEhCS
- if--- £
FLAT QFERIbe il {DLE FER™ RvET PLLC

1 L1

Fwo. 2M —Low-Seaan S¥avem

The dolted arrows indicate the direction of the fuw
of fuel Lhrouph the pReis and passages af the lows
Apessh B,

Twi wlie y-pass air bleads - - pre Jocated abave the
chake valve, the ather below - prowsde the proper fael
mixture wher the engine is #dling. Toe upper bv-pass
g1t Bleed glso mids in bulancing ke almosphetic pres-
sure in tbe Jow-speed system when the choke waise is
closed.

AHI-PERCOLATLL LAk

: |

WaClLL FISTON

LK

~PLTIERG  ELYD

TR =]

RSz =

METEF Mr
| Ll L8] 3]

Fig. 15 —=HIGH-SPRED Syxriu

The dolred areewe indicase the directclon of the fow
af fuel through the parés amd pasages of e high-
spesd =wstom,
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PLISAF &R

IMLET
CHECK BALL—

PP ET AR BLEED

Fig 236 —AccELEnaTinG PUMP SysTEM

The daotied arrows irdicate the direction of the Mw
of fuel through the accelerating pump =ystem.
-

CHOEE HETONM

TRIF LEVER

L

La H L Fﬁ\.lhﬁ.ﬂ

Fre, 227, —CHORE SysTiMm

This Bpure ilustrates the choke mechanism with a
cutaway view of the vacuum passage. The fast idle cam
andl link, choke trip ever, and choke piston are located
in the climatic contrad body, In this way these paris
are protected from dint or other forelgn maticr,

Disassembly

CHAMPION  Femove the dust cover and the air horn
assembly, tlting the latter during removal so that the
choke connecting rod can be removed from the throitle
valve shaft lever. Then remove the air horn gasket
and detach the choke connecting rod from the fast idle
link.

F

AL HOEH AND CLIMATIC
CONTROL ASSEWELY

o THROTTLE
ﬂ. WalvE SHAFT
LEVER

O A

Rrf

CHOKE CONMMECTING ROD 1 IDLE ADJUSTMENT SCREW
E il

MAIN CARIIRETOR BOOT

MMaconnect the throttle connéctor rod by removing
the pin spring from the upper end of the rod and the
retainer and spring from the Jower end. Then, aiter
taking out the four bowl cover screws and the idle
passage screw plug and gasket, remove the bowl cover
assembly, Next remove the idle adjustment screw and
Epring friom the theattle body. (See Fig, 178.)

BOMWL COVER ASSERDLY

THRGTTLL CRabREGToE
ROD

igut

H o
IOLE PASSASE HLUG

Fic. 218
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Lr]
| FLOAT sEmE SEal

g

FLOAT MIEDLY

FUUNSER akG BOT

Fio. 229

To dizasmemble the bowl cover assembly {see Fip
229, turn the vacuum piston %0° counterclockwise and
unhook it from (he vaguum pistop link, Thes, after
retrpving the pin spring and pump connector link, res
move the accelerating pump plunger and rod assembly,

Bemove the bowl cover gaskel, Removing the foat
Tever pin will permic she removal of the Boal and lever
assembly and the float needle. Then, with Jet Wrench
J816-4, eersave the foat needle seat and pasket.

Remove the vacuum piston link with the metering
rod spring and the metering rod and disk from the
biowl cover, Then remove the Teel bowl strainer out,
gasket, and steainer. (See Fig, 230.)

YACUUM PISTON SPRING

|
'
AT

METERING Hlﬂl} JET

STRAINER

i

FACUUM FRION LINE
WG 0D RRG
LT ]

STRANEH BT

EG, 230

Eemove the vacuum piston spring and the accelerat-
ing pump spring. After removing the accelerating pump
stramer, use Retalner Bing Bemowving Tool J=1106 Lo
remove the accelerating pump inlet check ball refainer
ring. Tuming the carburetor body upside down will
then remove Lhe inlel check hall

Bemove the pump discharge jet plug and

sket, palng Jot Wrench J-B16-6. With Jet Wrench

~B16-2, rermsove the pump jet. Again vsing Jet Wrench
J-&16-6, remove the pump discharge Ggl:di ball re-
tainer screw plug snd pasket, The pump check ball can
then he eagily removed.

Using Jet Wrench J-816-1, remove the low spesd
jet: and using Jet Wrench J-B16-6, remove the meter-
ing rod jet amd pasket. (See Fig 231.)

PUMP JET PASSAGE PLUG

s | g, ' TR e o fres
| q\ n T PUMP SPRING

]
LOW SPEED JET ASSEMBLY

\.\" RETAINER RING
IMLET CHECK BALL

Fun, 231
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13 THROTTLE BODY
Y

DISCHARGSE NOTZLE -

MAIN BODY
o

NOTZLE RETAIMER FLUG

L)
™,
' F = ‘,,.-'G' jﬂ
GASKET* i
NOZZLE PASSAGE FLUG

FiG, 232

Take out the two scrows and remiove the main car-
buretor body and gasket from the throtide body. Using
Jet Wrench J-816-6, remove the main discharge nozzle
pasage plug, The main discharge nozzle retainer plug
can then be removed with Jet Wrench J<Bi6-2, To re-
move the main discharge nozzle, use Jel Extractor
J-.'F'I:IS. Be sure that the small COpper gns.]:.n:l; which fis
around the seat of the mozzle has also been removed.
{See Fig 232.)

Eemove the climatic contral housing with thermostat
and pasket. To remove the baffle plate, the choke trip
lever, and the fast idle link, remove the screw which
bolds them ta the climatse contral I:-url:,r.

Remove the chake valve from the choke valve shaft.
Turn the shaf and lever counterclockwise o remawve
the cholie pigton from the eylndee, Then pall the shaft
out of the climatie contzpl body and remove the [as

" CHERE valVE

FAST ILE LIFE

CHOKE WALVE CHIIKE TEaF
T SHAFT W ALEVES ||ILE'ﬁ'Et
i -
@I [ s
’J g
FasT NOLE
[t 1.5 4
i
CHDNL PISTOM BAFFLE MATE

idfle cam from the shafl. (See Fig 233 for pants of
climatic control )

CHAMPION Al carburetor parts and passages should
be cleaned thorcughly with Bendix Cleaner AC-1528,
rinsed with solvent, and blown oul with eompressed
air before the carhuretor s reassemhblad.

Cavrrox.—Wher dlowing st the climelic comirod
houring with compressed air, suppord the thrermasiol
call with a thunh or finger o prevent the distortion
of &fe ERormosial,

Tnepect all paris for wear or damage, TF a lace-
ment of parts is necessary, uss the Carburetor air
Kit, Studebaker Part Mo, 519475, When reissembling
tha carburetor, always replace all gaskets with new
s,

CRERATIC CORITHOH
AQREHG W THERMOSE AT

Fiz, 213
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Aesztambly aad Rijusiments

QHAMEION Tlace s pew copoer gasket on the mein
digcharge mazzle awd wstall the cosele. Usiog et
Wrench JaBIn-2, Ustall che main 2chatge cetaines
phig. The maws discharee norzle paseage plug can then
lae anslalles] woeh Jet Weesch J-31dé-6. After instalbng
a naw pinkel, oUlach Lhe maln carducclor bady to the
thoottle tenly with e two screws and lock waskers
wext dnstaldl 1he wd% adjustment screw amd spring in
the thranlle Baely.

Creang Ter Wreench J-8Le-6. insiall <kt metaring rod
jet amal oew gaskes; erd wsing Jot Woonch J-BELECL
imseadl the loow speeed jeU

Toglald the punp discbaige check Lall, and uzing Jet
Wreach J«£16-4, ingall the pumz check ball retainar
serew plup and new zaskel. Wilth Jet Wrench JaRld.2,
lnmall che pump j#i; and Agein vsing [el Wrrench
T-H14-4, utall the pump discharpe jet paswge plug
amrl pew gasket.

Drrup O accelerating pump inlet check ballin place.
Uang Estainer Ring Installing Towol J- 1407, imsall
the check bell reteinet ring. Then install rae wccelerat-
iy pump altaite; amd spring, CUhe vazaem pump
spring dwwlid alse be placed in its weil Al ckis oo

Ledorg mepssemsliog Lhe Aaat bow] caver assembly,
Tudricate the proop opserztiog cauniershuf: with Bio. ]
eraphile grewse. dostall the Tuel bowl sorainer, Tew
gasket, and not. Wik Jer Wrench F-514-%, insial] the
Hoal me=lle geal and new rasket. Then install the Hoat
needle, i leldios the fAoet and Jever asszmbly in
positian, insert 1ke foat Tever pin.

FuUQAT SLtm sL&FF ECRES PRINVER 1IEAE

4
FLSvT 0L

SLPRAT FuCal
vk HERE

¥z, 234

The foet rainteins the proger level o the foel in
the bow: of the carburedar To check Lbe flazc lewel.
iuen the bowl caver gpsile dawn, allewung the weight
af the floas to he sapperiad by the fleat st Iiﬂp rest-
Ing on the needle valve, Shete cheuld be £7/97 (b33
mim. ]| bedween the boess om lhe Dowl cover wisd the far
edge of the fuat seam. (s Floal Gage J-3EE-6 to
check the doat lewnl.

1 an adjostment is necetaary, supponl the foat by
placing & finger uncer B fuat lever, chen, hy skerl-
ing a slight pressure with a scoed driver agains tae Lip
of the Moat Tewer bip, bend the Dpe a5 necessary (o rais:
ut lower Lhe Noad lewel. [See Eig 254.)

Tnstall a now bowl cover pasket an the bowl cover.
T inziall Lae acecletalg, ponp plunges and rad o
sembly, insert the rod in s hole in the howl cover
and artech 11 42 the pomp 2im with che connectar link
and pin spring, Uhen lnserl the vaoowm pisim liow n
the hole provided o Lhe bhowi cover aned insiall he
WRCWIM pisien om 1he Lick.

Aler assemibling the lewl enver ssseoebly, atach Lhe
cover e the font bowl with e four screwms and lack
waghets. Thr idle pamsuge screw plug and new gaskel
wiay then be installel,

Centiect the upper end nf the tbrottle conbeclor rod
ur 1l ot aperaling Jever wilh bhe pio Spaiog, wsing
ke ratainer and spring, comrecl the Jowar end of ke
rad Lo the Thtart:e vaber shadl lever.

Fiu, 235

Adler 1be bowl cover astesilbly hgs been inslalled on
it main carburetor body, the travel af the sccelerat-
iog pump should be checked. Back off the ille speed
adjusiing wovew Lo perosil a Tolly elowel Lthroltle asi-
tigm, %er ke tamptcle i the wide-apen pasiicoe anil
measure fm 1he top of the lower end of the ac-
celerating pump connestor link to the top of the bowl
cerver. Then set 1he thmtile in the fullyr closed posi-
tion amd tepeat the measarerneni. The difference be-
tween the measucements, which shauld be 177647
(0,747 mm.}, is the 1cave] of the accelerating pamp
planger, (5ee Fip 23150
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IF the itravel of the acceleratimg pump plunger s
incorrect, adjust the travel by bending the throitle
connector rod with Bending Tool J-1137 at the polat
shown in figure 236,

[mgert Melering Rod Gage J-Li63 in place of the
metering rod, seating Lhe tapered el of the gage in the
metering rod jet, With the throttle valve closed (he
gure the bille specd adjusting screw permils the throtile
valve tn close completely ), press down lightly on the
vacuum piston link, There should be less than 005"
(0,13 mm.) clearnce between the metering rod pin
and the shoulder in the notch of the gage. Tho guge
must mot epntect the pin. (See Fig. 2370)

WEIER MG Ak GAGE —=
FLisdl SPFERATIHG LEVER PIM

METERIMG 0D PN

LFSS THam (157~
CLEARRMLCE

THROTTLE
COMNMECTOR

ADJUSTIMNG TGDL\

TOP FINGER
w

Fia, 238

[T an mdjustment 8 necessary, bend the top fnger
of the vacuum piston link to ohtain the proper clear-
ance (see Fie 2380, Use Adjusting Tool J-1389.

After adiusting the top finger of the yaouum piston
lirk, check the cleacance between the boitom of the
pump operating lever pin and the bottom fnger of Lhe
vacuum piston link (see Fig, 13%9), using a 314"
(4,765 mm.) gage (Floot Gage J-818-3). I an adjust-
menk 13 neceasary, Lyendd thie lower I'||1|.~,|.-|.- of the waeuum
piston link fo obtain the proper clearance, Use Ad-
justing Tood J-138%,

Install the metering rod and disk, being sure thad
the metering rod spring is hooked around the sl 11 1
is nat, moverent of the metering rod in the jet may
prevent the correct meterime of el

e PLBAR OFERATIMG LEVER MR

WETERIMGE 100 Fin
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T check the ':-E-:ﬂinq ol the u|1|:|-5u.'rq.'-.l]ull'.lr CA[, L
st A 0307 (VG mim, | wire, Gage No, J-1633, In
the throatle bedy opposite the dle port. With the
thrattle closed om the wire, there should be 0107
(025 mn) clearance betwesn  the  anml-percolator
rocker sem ownd the pump operating lever {seme Fig,
240). T an sdjustiment 1= necessary, beépd the antl-
perealatne racker wrm to obitain the proper clearanes,

[neeall the alr horn, oew pasket, and dust cover on
the mein carburctor body, Slide the fmsi Wle cam as-
sombly o the choke shalt; insert the choke shaft in
the air horn; amd revalve the shaft, lever, and cam to
glide 1he piston inte the cvlinder, Then lock the fast
idle cam spring aroundl the bosses of [he cam and Lhe
chioke lever shaft,

Install the cheke valve with the tredemark up, at-
ing Lhe vitlve hefore tpblering the screws, The valve
must nol End moany [:r:--:il':m'.- L fall frise o {1 own
weight, [nsall the fast idle Lok and choke trip lever
Then aittach the lower el ol the choke connecting rod
to the throttle shaft lever, and alter placing 2 washes
an the upper end of the pod, atiach 1 1o the fosg ldle
fink with the spring ancl retsiner.

Tostall the befle place with the atiaching screw nml
ingtall the climatie contral housing: gasket, Hobding the
clinke in the open position, place the climatic eontral
housing agalnst the climatic control bedy with the
pobeh pne-quacker luen clockwise frem the center in-
e mnrk an the contrsl body. Then revolve the loe.
ing counterclockwise tooalign the notch and the cen-
ter index mark, and lock the heousing in place with
the serpws niwil relziners.

oTe—DBe eareful not to hook the thermosial spring
ors e hot air tube,

To check the fast idle adjusiment, open the throtile
and close the choke valve, Doing Lhis permils the cam
L dmp into itz fast idie [mﬁi.lim. Tileu, willi the
choke vaber dill o], elose the theottle so that the
choke trip lever contacts the fast §dle cam; end using

GHOKE CORMECTING
RO ASSTRELY %

IL5_..-":.Iil!i-l-" ‘WRE SAGE S
el 08 TR ST

Frg. 241

the 054" (1,37 mm.) Wire Gape EMO-aR0, check
the elearance belween the throtils valve aned the hoee
on the side opposite the ldle port, (See Fig, 241.)

If an adjustment 3 pecessary, loosen the jock nut
o Lhe choke conmecting rod assembly, Adjusl Lhe
threaded sleeve Lo oblain the corcect elearance of the
thratele walve and tighten the lock nut againsgt the
sleeve, To prevest distortion of the choke linkage, hold
the sleeve securely while Li;hlening the lock nut, Tha
choke mechanisem must not hind 1n any position,

To check the choke unloading mechenizm, open the
thratile wide and inssrt o 3716% (4,783 mem.) page
(Float Gape J-818-3) between the low side of the
chake valve and the inside of the air horn {see Fig.
242}

B ey
A" MG-E CHOKE VALYE B8

k s o

Fig, 242
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I E:
ADIUSTING TOOL

L

CHOKE TRI® LEVER
- S W

Frz, 243

If it &5 necessary to make an sljustment, remove
the climatic cootrol housing, gasket, and baffle plate.
Then, using Unloader Adjusting Tool KMO-478, hénd
the upper finger on the choke teip lover up or down as
required until the correct clearance s obizined [see
Fig. 243)

Before attempting an adjustmeat of the climatc
conired, it s important frst to check thomughly all
other items that affect the warm-up pericd. In pro-
duction the notch on the climatic control housing and
the center indes mark on the control body are in Hne
{see Fig. 244 ), This setting should b salisinciory lor
average operating condilions; TTnder extrome weathor
comdlitions, however, or for use of fuels of other than
standard octane ratings, change the adjustment by ro-
tating the dimatic contrel housing counterclockwise
for & long warm-up period ar clockwise for a chort
waCT- R |1I_"Ii'iji|. Do pot move the housing more than
ane nistch for each oo justmemnt.

Adjust the jdle mikiure by tornme the ddle adjust-
ment serew clockwise for & lean misiars or counters
clockwise Tor a rich mixture, The comrest acljustment

CERTLR MOIE kAaRE

. !
EOUSHGE HOTOH &
T e

Fic, 244

choald be between 1/2 and 1-01/2 turns. Idle adjusts
ment should be made with the carburetor air cleaner
installed and with the engine running at narmal oper-
ating temperature, The idle speed of the v:nlg‘__i‘m: should
be st at & speed cquivalent to B to 10 miles (12,9 1o
16,1 km. ) per hour in high gear,

Metering Rods

CHAMPION  DMetering rods are available In several
slees 10 provide proper fuebair ratic at different al-
titudes. The part number is stamped on the metering
o

CARTER PaRT Now ArTITone
75484 Up to 4,000 M. (up to 1,219 m.)

75905 4,000 to B,0DO 0t (1219 to 2.438 m.)
75494 8,000 1o 12,000 §t, (2438 ta 3657 m.)
75405 Ower 12000 ft, {over 3.657 m.)
Carburetor Tools
EHAMPION  The tools illustrazed in fgure 245 and

fisted helow are required to service the Carter Maodel
WE 512 8 Carburetor, Theze toolz are included in the
Carburcdor Tosl Kil No - J-505-3C.

KEY TO TOOLS IN FIGURE 245

HINEELEY-HTERS GARTER
M. WD TOHOL
1-1389 T-109-105 ADJUSTING TOOL
1-818-3 1-109-28 FLOAT LEVEL GAGE
J-B18-6 T-108-31 FLOAT LEVEL BAGE
1-508 T-105-55 JET EXTRAGTOR
1-816-1 T-189.59 JET WAEKCH {SCREW DRIVER BIT 3/16" ELADE)
1-818-2 T-105-58 JET WRENCHK (SCREW DRIVER BIT | /4" BLADE)
J-816-8 T-108-57 JET WRENCH (SCREW DRIVER BIT 5/I8" ELADE)
}-BIG-5§ T-188-51 WRENCH HAMOLE
J-1633 T-188-28 AMTI-FERGOLATOR BABE
1-1285 T-108-102 METERING ROD GAGE 2468
J-1306 1-106-58 RETAIMER RING REMOVING TOOL
KMO-881 T-108-42 RIVET EXTRAGCTOR, LARGE
KMG-400 T-105-188 £54” WIRE GAGE
KMO-478 T-108-187 UNLDADER ADIUSTING TOOL
31137 T-108-41 BENDING IROM
J-1407 T-108-1220 RETAINER RING IHSTALLING TOOL

NG, T-IR0.123)
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18161
:m
JIAEF - JENE-E
?.- i
Il - | L
i - J.B318-3 Jam:r
] 1,508 .

J-I.ﬁ{]‘? -. mﬂ--ﬂ_ﬂ] l -

EMO-478 - - ) 37

[, 245.—Toows Beguiken v SeAviGE Captsp WFE 532 5 CARBURETOR

STAOMRERE CARBURETOR
(MODEL BY0V-25)

% The Sirombeig Casbusmen wsed an 1 Codrn neder
prmptarra six syatene during He full cange of ils op-
erilen. Figuess 246 thecugh 250 napse and Telly Dllus- HE ELFEl -
Irate These wLe BTN Wk ——1

g a2, E
PLLTITER [EY Al T 1

wEm T _—
Fag, 247 —Low - S0EED SYsrEM
The dlluserarinn clesrly odicarses the divectinn of te
HiCal PN Auw of [uel lhruug,]l. the pracls aod] JLFLEERLT b the Juw-
speed system.
Ml PO —- "

TG, 246, Froad SesTiw *

Cazgilipe eatere e 7a2l bowl ehraugh the needle
vl ve, The oeerdle vaiwe, corlroded by the flaar, main-
Laiwd Clee lezigh: of e Eueld lewe Do the Gowl,
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Thring arceleiavion or ke pullizg, the iaiake cane-
ia16 varnum rleeerdses . T he cooanuzer piston (6] Thea
waens she b paes wlva nmed nlines an extta Auw o
i pravide ar voriehed o ature fer cncbensed nose'pri-
cinf dAnel perwer.

CHOKE wal'vE

HGAT TRAMIFER TUEL AMND SH.I-.I-T

YACGULN FISTOH
THERMZETAT CISWEY ARSEMBLY

bFig. 250 —CHOkr SesTEM

The Aulortacic ©Cloke Contzol is an iklegeal part
of the corthuretyr The waceois pisaen ard heomnst

GASOLINE SYSTEM 1315

are elizectly ronoscted 1o Lhe carburetor choke wilve
amd acrurately edtrol he opening ardd clsing ul the
rhake ~walve Lnder varcitn eperating bemperatiorez, A
tnhwe Jesodiegs Joome the exhaast oandlald o the 2lee-
st Llzarslier Uassis che heae which poverns 1he
temsion ol The Aheeniascal spring.

- oar |'I|l|.l||' ;|'_.:|

lwcds 2147 LN

. |' FLL& " Al dER

FUsd- ISC1 Yalsr

L. [LELE | ] |l i BEERLHR T

Ty, 2%1,—ACCELERATING PUMP SverEM

The iledrticn Clescly indicdoss e dinpebwen al te
Mo o Spel enngho e accelerating puna sy,

Dizaseembly

EOMMANDER  Thwnrmest and remowe Lae jasc idle
tad from ske ser aoren and chrallle bedr, Then, alee
taking oyt tae sixc serews and Tack washer., Febiove
the #ir hum inew the main body.

Foreae the 5l needle valee and =poiop ooy e
shralle ety Taserting Sparnes Wrem o BAGR253-5
i1 the slubs ol the vaouwm econmeansesr relaining glug,
urscrew Lhe ecoremizer Disken assembly susd recaowe
it Froem the alr Lok, 3 5ee i, 232 )

FaglIpLr ego
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Disconviee! the accelernting pump rad [rom the
primp lewer by removing the spring lock and pump
link. After rermoving the accelerating pump piston and
rucd mssembly with pasket from the main carburetar
badly, remove the hair gpring bock which atiaches the
pistan 1o the rod. The dissssembly of the accelerzting
pumip piston anel nod amembly can then be easily ac-
cotnplished,

Remnove the float needle valve, sest, and gasket from
the main carburetor body, Removing the float [uborum
pin spring lock will then permil the removal of the
flont and fulerum phi. The spring lock may be disen-
gaged with 8 =small serew driver. Hold a hand owver
the feat chamber to prevent the apring from strikiog
the face or being lost,

Bemove the accelerating pump screen apd refainér
clip fram the bottom of the foat bowl, Using Jet

THROTILE BOIOY

mAAIN HECHARGE ROZILE

Weench J-B16-6, remove the pump hy-pas fel and
pasket, and with the same wrench remowe the vacuum
economizer by-pass jet and gasket, To remove the idle
{ube, uze Jet Wrench J-816-1. (See Fig, 253.)

To remove the throttde body, spacer, and two gas-
ket from Lhe main earburetor body, 1ake out the two
serews ard lock washers, Using Jet Wrench J-816-8,
remove the main metering jet plug and the accelerating
wimp inlel check valve plug irom the main carburetar

Iy, Be sure that the copper gaskets which fie around
the plug seats have been removed, The removal of the
pump inlet check valve can be accompliched with Jet
Wrench J-B16-2. Use Handle J-1303-3A and Jet
Wrench J-1561 to remove the main metering jet, The
main discharge nozxie can then be removed with Ee-
maver KMO-269-34, [5ee Fig, 154.)

1 VAN MErE:m-s- ET

PLBAP INLET -..___r_m

CHECK VALVE 17.__._
[OPPER SAGKET

Fin, 254
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BAFFLE

T=2304 T
AOCKET WREMCH
FOE LOCERUT

PLATE
III\IHEUL-M"C'H

“RTRAAK TO COIRCIOE
WITH IKCICATOR
On- HOUSIMG

WHEN FASTEMING HERT -
TLEE CONMECTION DO .
ROT USE EXCESSIVE o
PRESSURE TO AVOID
CHAMGING POSITION OF
THCAWMOSTAT COVERA.

Fic. 255

Remove the tharmestal cover agaembly, the cork in-
anlator, and the bafe plate. Then, with Socket Wrench
KEMO-268-510, remove the lock nut and lock washer
from the cholke shafl. The remawval af the vacuam piss
tom from the cvlinder in the automatic choke housing
can then be accomplished, {See Fig, 255.)

A Sl [

FiG, 236

Cleaning, Inspecting, and Testing
COMMANDER All carburetor parts and passages should
be eleaned thoroughly with Bendiz Cleaner AC-1328,
pinsed with solvent, and blown oul with compressed
alr before the carburetor is reassembled.

Inspect afl parts for wear or damage. 1f a lace-
ment of parls i pecessary, use the Carburetor r
Kit, Studebaker Part No. 518357, When reassembling
the carburetor, always replace all gaskets with new

TS,

A leak [n the acceleraling pump inlet check valve,
the accelérating pump bp-pass jet, or the vacuum
soonomizer by-pass jed will result in improper per-
farmance of the engine. Whenever the earburetor is
disassembled, thess valves should be tested with Yalve
Teater J-1559 (see Fig. 236), 11 leakage in any of the
valves is ingicated by bubhles, the valve should be re.
placod.

Feassembly and Adjustments

COMMAMDER  [Install the main discharge nozzle, and
with Handle J-1303-3A and Jet Wrench J-1501 install
the main metering jet. To install the pump inlet check
valve, uze Jet Wrench J-816-1. Using Jet Wrench
J-816-6, install the main metering jet plug and the ac-
celerating pump inlet check valve plug. Be surc that the
two new copper gaakets which fit around the plug seats
have been installed. Then place the spacer with two
row gaskets om the carburetor main body and attach
the throttle body to the main body with the two serews
and lock washers.

Install the idle wube with Jet Wrench J-816-1. Using
Jet Wrench J-816-6, install the vacoum economizer by-
piass jet (Moo 54) and new gaskel; and with the same
wrench install the acceleratipg pump by-pass et
(Mo, 63) and pew gagket. Then install the accelerat
purep screen and retainer clip in the bottom of the
float bowl,

Install the float, fulcrum pin, and fulorem pin spring
legk in the Mont bowl. After inssrting the ftont neadls
valve in its seal, install the seat and new guskel on the
main carburetor body,

After placing the spring on the arcelerating pump
piston, insert the piston and spring in the sccelerating
pump well. Place a new air horn on the main
carburetor body, insert the accelerating pump rad in
the slot, and attach the rod to the piston with the bair
sring loek, Then attach the aceelerating pump rod ta
the center hole in the pump lever by iuargmng the
pump ek and spring bock,

Install the idle needle valve and spring in the throt-
the body. Then insert the vacuum economizer piston
assembly in the well in the air ham, and using Spen-
ger Wrench KMO-289-5, tighten the refaining plog
securely,

Place the air born on the main carburstor body and
secure it with only two cover serews and lock washers
[the cower mast E.g'-ﬁlT!l b removed o losat lewel ad-
justment ). Then, using new colter pins, connect the
fast idle rod to the fast wdle cam lever and the choke
shali bever.

Ta gz=emble the automatic choke control, first place
the vacuam pidon in the cylinder, Do nol use any type
of lubricant on the piston or in the cylinder, Then
plm the vacuam piﬂll}ﬂ lever on the cholee chaft, in-
gtall the lock washer and leck nut, snd tighten the lock
nut securely.
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Enstall the chermpstat baifle plate and cork insulator
If the cork lackles of fits impropery, it shoubl bs re-
5J|:|.|.l.'l.|. Before installing the thermostat cover nz=em-
by, eheck ko see that the choke walve opens frecly
without hinding.

Flace the thermosial cover assembly on the honsing
wilh the hook af the thermastat spring cdown, Ratate
the cover in the rich direction uwetil the mack R
coincides with the nolch in the thermostal hnusing [(see
Fig, 2571, 11 the engine tends 1o Boail W[ uF pverchuke,
tharnughly check all ilems thol may alfect the warm
up perixl, In praduciion the poich om the housing aprd
the mark ""R" on the thermosiat cover are in e
Thit zeli 117 should be :-':|I|=f:|:'|||r_l,' Inr averaghe npeeral-
ing comditions. For use, howewer, of fels having a
higther o lower than stancand  solatibivy, i may be
necessary io chionge the adjustiment o procide @tks-
factary sarding and warm wps, When highly wolatila
fuels. are copsigently wssl, it may be necessary to set
the cover on mark *H"

With the thrmttle stop screw on the lowest step of
the fest ¥lle cam, check the Tast idle adjustment by
cloxing the choke valve wntil the sdge ol the next
higher atep eontacts the screw. The narrow side of the
choke valve should just contact an 117327 (8,751
mm.) drill keld vertically agalnsi the inside surfnce
of the air born. To adjuit the valve opening, bend
the fast mlle soed 25 required. (See Fig. 258}

T check the dechoke seiting, open the throitle to
the wide-open |:l|'.lsi|!il:l|1. There ahould be | t.-""'lﬂﬂ {437
mm.} cleprance hetween the narmow side of the choke
walve and the aie hom, To obtain the correct adjust-
menl, bend ihe dechoke lip on the throtile Jever a5 re
carired, {See Fig. 159.)

The firel level shoubd be checked while the engine
is idling with the car on a level Boor, Take out the two
erver scepws, Temove the air hoen, and i the gas-
ket fnio en owt-ci-the-wsy position, Using a depth
gage of scale, check the fued level, which should be
S/R" (15875 mm. b below the top af the floal chamber
(eep Fim 2600, To obtain the correct fuel level, bend

Friz. 2460
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the floar arew with Teool No, KMH-164-;, Ther rrin-
stall Lthe air hocn an Uie tpais catberelor boly and ec-
cute in plicces itk e six cover se-ews Socl Jock washern,

Adjust the idle misture Ly berming the idle seedle
walve clockwise For i lkan mintnre o councencdackwize
fur & rich misiere, Kile acfustoent sleowald e made
wilh the carsureter aic geearet installed and with the
engine carnitie al mornul operdtng fetpelalare, The
idle speed «f e engine shoold e oset &0 & apeed
couivolent 32 B ta 10 miles $18% tn 36,0 km.) per
huagr i laiggh prair,

Pl ."";f‘ﬁm-zéP-S-d
T -',:.Lﬂ“ ' | KMO-PER5
IRLL I

Y1S03.3A

T

L KMOLZ69-5-10

GASULINE SYSTEM 12%

Main Metering Jetis

COMMANDER  Main melering jels e available in
apwical Siged to provide proger duel auw catio zo differ-
erl al'imles. The jet sizr 5 stamped oo the jel

] T Paxe ATITIIDE

s Up Lo 4000 Ft, Cup in L 219 o}
Ralkp A HH) ko BOODFE [1.200 L 2438 m.)?
a5t A.00H to 12,000 Bt {3,436 L 3857 m.)
agc™ Cwver L3000 Tt fever 3637 m)

Carburstor Tenls

COMMANDER  “[he 1yl jHustraied ine Gguee 261 are
required to serdee che Srromlacg Model BXOV-To
carburelor, These Deols aee inchaded o ol Catborctor
Tl ki M, 1305500

Bro. 241

KEY TD TDGLE IN FIGURE 251

HINEKLEIY-MYEINL STROMELRAG
(] B NE. Toal
k1561 T-245334 SOBKETY
J-tBOI-3A WHEMEH HAMOLE
KMD-159-54 T-145E7 REMDYVER
KMO-268-51D T-TED4T S0EKET WHENDH
KME-269-56 T-247132 SEANNER WRAEMEH
I-15v8 T-243710 YALVE TESTER
1-Elg-] JET WRENCH {SCREW DRIVER BIT 3/|%"™ BLADE}
I-BlE-1 JET WRENCH (SEREW DREVER BIT 14" ELADE)
d=B|E-§ JET WRENCH {SEREW DRIVER BIT E/I&"™ ELAOK)
-G WHENCH WAMDLE
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GASOLINE DIAGHOSIS

ESCESSIVE QASOLINE GONSUMPTION
DESCEIFIICN
Belore any corcective measures are underiakon, e
fuce & 1eat Tan A1 R orar spesd of aporoximarely 30
tilles (€83 km ) per bowr palig a lest tank prown
wetediled mikenge 1estar. Aw arcurate record of the
imileage ohzained shomll be kepl. The test aboukd
be made in convendioodsl geat an a lewvel ol al con-
start speed, Lok dlrecticns f the cead, 1 ibe gase-
line promomy shlalned i Jow, the cimses Tsted Letow
should % vhecked and a socong test ron sade ovee
the same cotese under Zmiler conditions. It ig often
edvisthle L wpvite the owner b arcanydny the serv-
ik man a4 test rum to insuce Lbel the owoet i
familiar with the actual cconomy cbraused during e
test. Ar (hiz time the seonice man can explain cthat Lhe
type of operailon bes o makeria] eilece upon gasoline
coLndny .,

CALSES
Il Cansel by type ol opeoation
a} Smatained high speed,
&1 Lorg periods of idle opttalion.
) Abnarmally fast eogine idle qaeed.
) Numerous ararts and stops io compgesied raffie,
¢ ). Car operated an short icpe galy-

f} Failure 1o use engiee warming deylces such 8z
engine  cooling srstem  thetmioslal, radiator
Cuvers, ebé, W cald weather,

1. Cavsed by units elher Lhan the cachusstor
&) Vuulty igedbon doe o;

(1] Inenreect timing [especially, Teee igtition’.
(21 Impeooerly epaced distribulor points.
(3] Weak igoidon candenser,
w4} Weak agnllicn cail,
(51 Uracteed or chaied wiring anfolatlan.
(8] Tiefective or incorrectly  spaced spark
plge. i
073 Trworrect distributet aulomalsc oF Vaouumg
wvance.
&1 Bestcvbed or partially clegged carburetor air
cleaner,
21 Almeercnal rolling resisfance s g,
(1] I}apeing brakes,
(2] “Tight wazal bearings.
(31 Exvmaive Sronot whesl ioe-in or toc-out,
(4] Foesalve fricdion in puwes irasmitting
aumila.
(5] Daderinflated tires.
4) Fuel pump diaparagin leakage.
rr Excessive fug] pump pressure,
I} Faor engine rumprtession.
g+ Partially clogped or restricted exbagst pipa,
muffer, or Ll pipe.
£] Preignition,
¢} Engme clutch shppage.

i. Condition cansed by impropse carburetor adjwst-
tneal
&) Tleat lewe] ton high
83 Float Ioaking and parcially filled with fuel,
£} Float needle vilve leaking.
g, Tmpropee mljostwent af acceleracing pang,

g) Improger mijusioent of recteting mad (Caree
carburetr )
71 Emiermal beakage In carburetor due

(1) Jmpropetly  seating  acocleciling  pumMp
walve.
(2} Frandored [aassages.

) Toee of Uapraper size meierng tod §Carler
racluzoetne) of jet d=tromberg carburetor).
) laasae plugs ar damaged masket at base of main

clisehiarpe et poxzles,

fj LCarbpretar throtele stog sorew fel boo fasl.
i+ Faleenal carburetor leaky

& Leaks wocurtlng io the gasoline 1ank or iloes.

MARWFOLD LEAKS — INTAXE AND EXHALAT

CAUSES

l+ Logse moribpld connecdona o loaks aocurrieg In
wacunm lines (iotake manifold).

¥ Lanap marilold puls.

1. TesuFicient threads on anifeld aclpchimg stods
permitling nuatd 1o battom.

4 Diclorlion o tisalimament cxisting 21 gadket sur-
faces on;

&) Imtakr mauilakl.
&) Lxhaast manfald.
¢) Catburednr altaching Aeoge.

5 Damaped ue ImpToperly Installed gackees.

B, Eestrickiotn In axhausl pipes, snoffler, ar igil pips
[eromve back preseire),

FUEL FUMFP LEAKAGE AND
INSUFFICIENT FUEL DELIYERY

CATISES
I, Rest-icied gitsaliog taok cep seal or venl line

2. Restricted or parbelly clomged gasiling Lank ba
iuel pump line

3. Air leak occutrimg at coonections ntoin gasalise
tavh io Euel pump linas,

4, Restrirtad ot pactially clopoed gasoline Lk oudst
pipr assembly.

B. At ek ormatving above Sl Tevel in gaselioe lank
cutlet pipe L2emmbly.

& Bestrivees] o partialiy clopeed fuel phtip screen.
1. Fuel pumfr Blter Bowl loase.
B Damage? o imoroperly instailed Lol gaaket
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£y

8 Punchated 3 wobh ot diapbrages,

0. Teak arcnanel diapbeagnt sbaft oc pwll el

1, Lopse valve seats in fugl pump.

-3 Impr':.li'-l:!ﬂ}' ﬂ.ll!int: el [CAHL 1 by [rr;ﬂa.l.'r].
|3 Etlicking fucl pump valves,

|4, Focker gem shisfd (pin} onf ol poesfinn

1B Broken recker gom,

|6 Yapar in IFno betweer tank and pomp (vapoc
lock}.

FUEL PUMF NIDIEE
DESCRIFTION

Al'howgh fue]l pump nodse is ceoccally liehter thao
tappet Tibite, Lhe two sovnds sre very similar Like
tappel modse, o fued pump noise f2 enosuntercd at cam:
shafl spaed,

MLIMEER DATE SUBJECT

TEST

Allcw 1he engine to idle and check lor nadse with &
sounding rod agairst the fuel pump body. In zome in-
starnces fuel pump roise can be detected by tightly
mipping the pump body wicth Ihe hand and notimg of &
“bump" or vioration 3a felt.

CAITRES

I. Weak or broken rekee ann conbact spring
2. Warp rocker 6 o7 Tocker atm pin.

44 Fucl pump body lopse on engine,

K. Seored opevating Iever ar camshafl coceokrie.

B. Inlerfemenee of [oel purap lever with oo suefees
uf crankcase.

CHANGEY
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LUBRICATION

Engine Oil

“igh grade rueeral oil, purchicord Irune 4 reliable ail
rumgsmy, #n0uld be used in the Champicn and Com-
mander modeis, 'The wee af casior +il, se—called ran-in
gils, or ather crgande ails must be wmkadeel.

The 5.4 E wvasessicr nerbers shwn in Lbe engine
gil chact are ronunooly wscd by oil compuniss,

When 345 10 nc AR D ail is specified, i U4
porrtissitle 10 134 Bn oil from B Comtainec marked
S AE L2-10WT ot C5AE FO-A0W T regpuwtively.

Checking 0il Level

& The il Tewel gage s marked to indicate the wil level
iin the crankecase, The “Full™ mark indicanes the sraak-
cage capecity. Cil showld be added when the bewel
deepe Lo the poirl rearked “Add O™ Do oot cary
the o] lewel azave the "Full”™ etk

Initial Operation

# Fngine ail should be changed at the erd of the Arat
500 rmiles (294 km.) and agnin after the Rre 1,500
rodis (2404 kmey of e oAt operadion. Afer this
perind, e oil zhouid be changsd eegulardy, (he fre-
guency depending on the cundiion of the oll as af-
fecied by sperating and atmesphenic cuoshilidng.

Average Driving Conditions

% Upnder average driving cenditions [ 10,000 1o 13,04
milez [ 145,094 to 19,335 ko] per year), it will usoally
B zatisfuclary lo chimge sl fouk times yearly, Scasonak
changes can ordinarily be eade at the regular draining
perind s

Dust Conditions

B Upder severe st conditioes, it B advisable
change the engine ol mors frequently, Pruper setvledng
¢l the carburelor air cleaner and il Alter [$0¢ “Lubsi-
catizn Dpersrions'’) witl be of materdul assistapce in
wdrinsaing coniamival’zn of the engine oil under these
condditiong.

Cold Weather Operation

® Shorl rune i cold weacher with freqeene skopa and
slarts increase ihe passibility of crankcace delution, be
cauca be cneine docs i reach nermel operading tom-
peeatuce, The oil should be changed mere frequently
under these condit ooz,
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RFELOW™ 10" F,
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BCDY LUBRICATION

Reler to he “Dody" section for complets Tu-
btigatian infemmation.
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Lubrication Operations

CHasMbiton axn ComMsanper —CLUTCH AND BRAKEH
Pipab AHM, CLutcH axe BRagr PomaL CLEVIES PIds
— 1,000 Mices o Lo09 K.},

LIGHT WENSHT CHASSS LUBRICANT

Pus, 266
Ciamriop Axp ComMstarper — Lrroe anp Lo en
Coprraol Arsis | Frost)—1,000 Mices {1600 B ).

oM M ANUER = STEERIMG REACH Fob ANDy STEERING
Borr Cmars Soarts — 1,000 Mibes {1600 Km.).

. STEERING iSEAR LUBRICANT
...... , ‘! ,

g F

LISHT WEIGHT CHASSS LUMRICAKT

Fin. 267

CHAMPION AMD COMMANDEL = STEERIMG Gran Box

— 5000 MiLEs (805 K.} GEag SHFT ConTiol

Cast — Loye00 Mirss (16004 Ku.); Gear SuiF
Hoos — 1,000 Mices (LS00 K. ).

D] WRILHE LS dLTREIL

Fi. 268

Crameion ann Cosstasnen — Dleper ann Lowel
Comimor Arms [Rear), STEERING KMUCKLES —
{000 Mixes [1.609 K},
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el WERGHT SRRENE LUEAICANT

LIWEHT WS HT CHEATEIS. LUBRITA T

Fig, 268 Fiz. 278
Cramtron — Lowen Cowmor Arm Busurwcs, THH Cossamnen—Lower ConTeol AkM BUSHINGS AND
Ron Ball JoimwTs, AUNILIARY STEERING ARM — Tiv Rop Bavry Jorwts — 1,000 Mices {1609 Ka ).

1,000 Mires {1008 KM,

Fiz, 270 FrG. 212
Cramminon anp Commanper — Ciurten HELDASE CHAMPION AND COMMANDER — THANEMISSION
SHAFT — L0000 Mines (1.600 Kp.), (OvErnrive ann ComvenTional] — Cileck Levew

5.000 DMiLEs (4045 Ka,) amn DEan amn FLoss
AT 10000 MMires (16094 Ko, ).

Use 5AL Mo 43 enging ol or SAE, No, ®
primerel odl gear lubrichnt, summer or o winter, Gear
hihricants containing any extreme pressure ingredients,
sich i lead, sulphur, or chlorine compouaneds msst noL
(STRTE
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siiaN0a COLEk
Aok T WD IO EEFE O

Fri. 273

CHaMPON anD Copmamnon — Startes Morom,
" DESETRMEUTOR = 5,000 Mrirre (R.04% K ).

oAl hl W oAl Santan

Fre. 74

CHAMPION AND CoOMMANDER — HREAR AXLE —
CHeck LEver — 5,000 Mices (045 Esl). Draaw
ayn Frusm — 10,000 Mmes {16094 K.},

Use Studebaker hypoid lubricant or any 34K, No,
00 hypoid Jubricant manufsciured by a reputable ofl
company. Do not mix varioss brands of hypeid lobri-
cants,

-y mia sl AT S B el
. ®
: e
(] .
h R —

Prz, 273

CHaMPloN anh Cosmaambiin — GENERATOH —
5000 Mies (RO45 Km.).

LT WEIGHT CHASRE LUBRICANT

Fis. 276
CHaMPION AnD CoMMANDER — LINIVERSAL JOINTS,
PeoPELLER SHAFT SpLimEs — 1000 Mices {1609
Eu. ).

Each wniverzal joint is eguipped with & lnbrication
fitting. Lubricate with light weight chassis Iubricant,
using a low pressure haml gun or A presure gun
cquipped with a pressure control extension cirpling
(maxiomem pressure setfing mot (o excesd 1,500
1000 b, (10545 to 112,48 kgs])

The splines at the front end of the rear propeller
shafl should alse be lubricated with light weight chas-
sl3 lubricant.
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REAN AXLE PLUG HOLE
W1IEEL BEARING LUARICAMT

DRAIN HOLE —- CrlAMPMaN &MLy

Biz. 24+

CHAMPIDN AND {OMMANIEE — AXLE SHAFT DEAR-
INGS e BOWWE MIDDEY {I-l,‘i.[l-l_;l-{ [’-':H.::I.

Axle shait Learpgs #Hauld be lobricated wita weheal
bearing Tebricant. The axle housing is squipped it
& Qiper plug near each brake backing plate, Ingesacl of o
habrication #tting. To lobricate the axle zhaft Lear
s, remnve the Dine plups temporandy, awl zmere
hebricaion fitrings.

Theee i6 @ 7764 11,778 mm. } veol bole ebeue each
Fipe plur hole. Opeb 1his ven! bole wal: 3 piece of
wire before lubricating.

Lubricate wilth a low porsowre hand pun or a pre=
sure guo cquipped with 3 pressere congrol extension
coupling (maxinem pressute seiling nat o cucead
LSC0 in L&00 J6. [NOSH5 we 112,45 kes. |, unail the
lubricact is Eorced ool of the vept hole.

Chy Hhe Chemfon, a dralo hole s Tocated Zusl be
bt each pipe plug hale for the purtpose of drniving
ol any lwbiicanl whicl mig"ﬁ sofp inba e oulec res
taiper azseenbly, Make sure chiz diain Iedr is apen.
After the Jubticalxm hzs heen rompleted, remive the
lubricztion Giops and reinstall the pipe plugs.

CHAMPION AND COMMAMDER — EAARURETOH AIK
ELEANER

® Service regularly fooavodid serious damage to oenps
gine pars. Where dost conditions prewail, it may b
necessaty bo gesvies e wnil daibe, or more ofien une
der gevere dust conditions. Befer to the section, "G
nling System," for dedala] servico miomation.

FEHAMPION AND COMMANDEN — SHOEK ABIORJERS

® The fluid level in rhe shiwck absorbers shayld be in-
spcted et ewery 3000 miles (3045 ko) af npesy.
tiso. Il reBlling i5 necessary, zlwavs wse Hoewdaille
L-1404 fiiel. Befer 1o 1he soction, "“Spritgs and Shodk
Absarbees, " Dar rletailed service Dndorosatlo.

THE LUNRIEATION PERIODS ESTABLISHED ARE FOR AYERAQE bSE AND

SHOULD NE CHAWRED TO 3UIT

INCDI¥IDUAL OPERATING CONDITIONS

SERVICE BULLETIN REFERENCE

HUMBER. DATE

SUBJECT

CHANGES
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PREPARING CAR FOR DELIVERY

T]u: faclory exetcises Chlraorinary carc to insime the
ptoper operation of all instrumenis acd ooy, the
praper B and adfustment of gach paer and the correct
anchurape of eacl lwili, nul, and couplng Mew puatls,
however, do nal slways operile freedy ar relilo LReir
urigingl adjusiment. Becase of these facty and because
of preeidhile disarsngements which miye be imeuzeed In
aippita, il i esseneial kot eade oew car be Lhar-
oughly inspected and serviced beforc delivery.

Tkere i5 no muee appiaclune ome e Lhe dealer 1o
tecure a perokanetst cuscrmer than when Lhe ear s
iniilally serviced. En the poparation of the new car
for deliery, the denlara cervice depariment shonlid,

chemics. A new ror posehaser maw be cnaware of the
pabstakiog delgil requirsd e othe preparatien of 8
mew cur, bul be teadily rolices Loy DnpLogesr opera-
Lion which is the inevicakle rescl of carcless ur casual
sorvising  Annnying corafiinus, necesstating reguent
relurns to the seovice stiaticn duriog the early period
al awnership, dampen 1he eysomer’s anchugizsom and
invariabslw Mepzive she dealer prgamealom of conrinued
vatronapge

Yomm g HAM), ~Prensration of Sew Car for Fe-
ra’l Delivery.” L paeced o e puckege compdrimert
o' each war Twdore 11 weawes the Tactory 4 shdald br
neerl b eweey dealels” sElvice ospanizacion as B omuide
f3: propating new caed ior delivery. The form, which

Ty the sarme dor Clanipieas 2hd Coormasders, includee

therelwre, iz Lhis AT5L nppeTianily o convince (he ] ,
carrplele insdroctiens s [be procedece [or its use

customer &+f the abelicy and shoroughness of its me-

ERLY |

_ﬂ ol b e
FREFARAATION 4OF HEW CAR FOR RETAIL DELIVEAY

T ack o lie- FAFICHGE CANY  Jaa ohee (uda Por Inck

1IhA"A.CTiICIHR Mads o dahl 3l | a3 d amaers “ra o e gy Yebon prgigpd g pch
TINLIL =12 a8 | Bl 3 TH e rg e Syl v oty gunniegy b gl o lew ol oo
A i Ry Feppu e e D pan ldote™, JP07 m 80 ® Flee [Ld i P Ui =i I VSR L1l o7 KEFew’S AR ]

Aklwn - - e ———

Mty Mn

Dedrarid 12

o TRLL |

L Ermpip R L

SACRATHIAE WHiTH THOUELE B FCAFGMWAED
ZhROM LUNAICATION HOIET
T3 ChaL gl cnl Aul eh'as Ly canL Dangs

Gad O FLOWHA
A <Saks redd e boes e ard glied o

rrafaia c <al d ¢l 139 ieml Criral e LWrré';l
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PROPELLER SHAFTS AND UNIVERSAL JOINTS

Thu Champiom and the Commanider models are equipped
with two propelier shafts which are supporied by a
bearing assembly aL the center frame cross member.
The slip yoke is located a1 the froml of the rear [
peller shalt

Mewdle bearing type universal joints equipped with
lubrieaticn fittinga are wused on both madels. Each
bearing assembly Includes & cork Iubricant -seal and
a duat shield.

Propeller Shafts

Remaval and Disassembly

CHAMPION AND COMMANDER To remove the propel
ler zhafis and the support bearing zssembly, firgd res
move the twe U-bolts which bold the center univer-
sal jeinl assembly to the front propeller Shall pear
ftange. Then slide the slip voke rearward en the rear
propelber shafi splines.

After remaving the cap screw and washers which
hold the intermedinte flange to the frond propeller
shaft, punch-mark the end of the shaft and the ad.
jacent edge of the funge and remove the Nangs with
Puller No. J-2046. Then remove the nuts aml washers
that hold the support assembly (o the eenter frame
cross member and pull the support assembly from e
ai|'|.'||1'||_-5 of the fromt |'||'|;||'|-r|]r=r shaft,

Remove the propeller shalt suppert bearing by press-
ing it out of the support with a piece of wbing Biled
qg;f|151 the auier |.1-l:':ll'il'l.j.|; race, T clean the U pgrart
bexring, wipe it with & clean cloth, This berring &t pre-
fbricatod emd phenld mod be wosled e paselise or dny
cleaning solvend,

Ciigconmect the fronl and rear propeller shafts at the
|_1;|1£'|.'|:'5..'|'| Iiliirl.lr: and pemove e from the cur.

Bic. 278

Reassembly and Installation

CHAMPION BKND GOMMANDER T install the supprnt
bearing, fit a picce of tubing against the outer bearing
rnce and press the bearing into the suppart ontil the
cniter Bearmge eace (5 Qudh with the fromt edge of the
sapport. (be sure not 1o damage the senl retaingrs).
Place the besring dust shield on the front propeller
shaft aplines, (asten the front of the shaft (o the Crns
mizainay, ancd install the propeller shaft support beanng
nss:mlﬂ}'.

[mstall the propeller shaftl intermediate fange, screw,
and washers, alicning the punch-morks on the shail
and the fange. Then cosnect the rear propeller shaft
to the rear axle companion fange and Lo the propeller
chalt intermediate fiange,

Universal Joints

Disassembly

CHAMPION AND COMMARDER With & 'pair ol rr'li-i:r:.,
remowve the =map rings which retain the bearing: pe-
sertblies in the universal jeinl yoke (see Fip 2751,
Then remove the twe beanngs with an arbor press,

Reassambly

CHAMPION AND COMMAMNDER “When rmum-m]:llin;; wuni-
versnl joimts, always install new cock washers. After
installing the cross and cork washers in the voke, press
the bearing- assemblies info postion with an arbor
press, Be sure 1k &nap Fligs dre peapeely installed.

To fzcilitate repisembly, use Universal Joint Clamp
J=881=A wihen inaaliing 1he bearings in the three com-
pemion anges, Press the bearings wotil they Bt in the
n.1|:nr|1'|nir||| I:'I.1.|.1:.'r ek, siied. Lhen Iig]1'||:11 thie Falaln-
ing U-bodes (ser Fig, 279,

For lebeleatfon  inforemdties on propeller  shait
ines angd unlversal Joints, refer to the “Lubrication™
acthod,
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PADPELLER SHAFTS AHD UNIVERSAL JOINTS DIAGNOSIS

VIRRATION
CATISES

. Warn universal jAine coosses.

1. Broeken or wirn anivecgl jrlirlr |1|;-1-|.rinE~:.

4. Bene propeller shat,

4, Amows nor properly alipned at ship joint,

. Lowse propebler shaft support mgniing

4, Lonee uriversol priol L-Enit mots,

T. Umiversal joioe beacngs oot zeated propeely in
Aange or yok

8 Intermediate tlanee oot property aliened with front

=ropeller shait wake.
SQUEAK, METALLIC MATTLE, CLICK, DN GROWL

CATRES

1. Tack ef Lebeicaulan.
4. Wam wbewrecsal ool sealc,

SERVICE BULLETIN REFEREMNCE

1. Bralar ar warn whiversal jonl bearings.
& Warm tnovetsal wlon ziass.

A Vwdvessal joend bicwcings wol sedlel properly o
Nauge vt poke.

& Trgueilar w2ah swppnel wvaending =ncds T,
Y. Teepecler shall supnars bearing waon, Teioelled, av

:uup:El-

B. Lo int=rmedizi= 'I:l:'mm.

. Fn:pr”ﬂ shiedi t.'||]'||1|:|rl |‘rn55|rr||_||-r"3.I i1'~l,'|'.|.|:||:d |:uir-
side down],

IFNIWERSAL JOINT LIERICANT LOAS
CAUSES
I. Wiin seacs,
2. Broken ¢ worn bearines.
A Wavn cunse.
f, Bearirge non sedipd propedy b Aange or joke.

NURRER. EATE SUBJECT

CHANGES
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REAR AXLE

Thr pear wxle assemblies used on the Champion and
Commander madels are the same in general desige and
are the hypoid, semi-Meating tppe with shim ol just-
mentd provided for the bearings and for the ving gear
and pinion. The nssembly on the Commander, how-
ever, is mecessarily composed of larger amd heavier
paris than that on the Champion,

The axle shaftz are splined ab the inner ends Lo fi
inte aplines in the difierential side gears. The nuler
ercls are Lapered and provided with kevways for st-
jaching ihe rear wheel hulz. Side thrust from the
wheels, which are supported on tapered mller bearings
pressed nn the axbe shals, 5 iransierved (rom one
shaft to the other by a thrist bleck straddiing the
difterentiil pin.

The general construction of the Champion rear axle
i flustratil In the line drawing ood exploded view
which [ollow. Ingsmuch &5 the Uhanipson and Com-
mamndler rear axles are similarly designed, the line
drawing aml exploded view also illustrate the meneral
conatruciion of the Commander rear axle.

A mamped cover on the rear of the asle housing
permita the Tmspection and fushing of the differential
psgembly. The ranr axle lebricant level shonkd he
checked every 5000 miles (8045 k). The labricint
shioulel be drained and the axle reilled 1o the boriom
lewee] of the filler plog hole every 10,000 miles © 16,094
ko ). Studehaker hypoid Tubricani or any hypoid -
bricant (5.AE. XNa, ¥} mantulactored by a repatahle
il company may B used. Daomel, af oy Fame, wET
varionr brands of fvpeid ehriranfs. Shonld (here he
any doubil concarning the hrumd of Tuliricant previmisly
naed, the rear axle howsing shoull e fushed with a
light =npine ail. Xever use kKerosene for flushing

NoteE—The rear axle pear tatie i= stamped on 8@
piate attached to the assembiy by one of 1he cover qp
BCCEWS.

Rear Axle Shafts

Bearing Adjustment and 0il Seal
Remaval and Installation

CHAMPION AND COMMANDER  Hemaove the rear wheel
hasb cover, axle nut, and wusher; Ioasen the roar wheel
retgining nuts; and rrise the ear (o provide suffcient
clearance for the removal of the rear wheel, The buls
and dram ass:mhl_'. can then be renwvsd with an ac-
credited wheel bub pueller, preferabiy Muller J-4#H-A
for the Champion and §-396-A for the Cominander.
All pecumsalated grease should be feenwved from the
bhacking plale and the beake denm assembly.

Use the dial Leat indicator o check the asle shalt end
pliy (see Fi Fig. 281 Y, The eecommendd tolemnes ringes
from 003" Lo 005" (0025 mee to 00130 mm. b End

T -"‘--r
Em: LAY gor T 0o

Fit. 281

play adjustment is conteelled by shims which are lo-
caied between the brake backing plates and the reir
axk Mangpes. Shim: ace availalle in thicknesses of
no3®, oas®, 010, and 030° (0,078 mm,, 0,130 mm.,
0,250 mm., and D760 mm. ). (See Fig. 282.)

Remove the rear brake backing plate retaining bolis
and outer oil seal, pall the plate asseambly outwand and
up over the end of the shaft, and suspend the assembly
from the frame inan out-of-the-way position. Remaye
the adfustment shims, disassemble the outer ol sgal
assemibly, and install 2 new seal washer,

Bemove the renr ale sholt, hearing, ancd cop with
the Rer Axle Shaft Puller H3M-231, REemove the in-
pet ol seal by using Rear Axle Grease Retaingr Re-
mover [-043, A new oil seal should always replace the
alil one.

Bk DRt PLATE

AR ANLE rLkliGih B

Fic. 182
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H;.HDI.E J-zm-w‘_iﬁ

DISC J-270-13
J-270:5 {144

[4&)

Fig: 285

Clean the inside of the axle housing and, usng the
Bearing Cup Replacer 5ét Handle J-270-1 with Dhisc
J-270-13 for the Champion ar Disc J-270-0 for the
Commander, install the ioner ofl seal in the bousing
(zea Fig, 285) Thiz combination installing toal pre-
venis seql distortion. After lubeiciting the bearing with
a recommended Tabricant, install the axle shaft, bear-
ing, and ciap,

Add or subtreact the necessary number of adjesting
shims 0y oheain the correct axbe shafe end play Gadd-
ing shima increases end play; sublbracting shims de-
ereases end play). Be sure 1o remiove or install sppeosi-
mately an equal thickness of shims at each end of the
axle housing o 05 o retain the pxle shalts i a central
pn;h'inn-

CUTER O, SFas LOCATON
19003 |1dA

Frs, 280G

Inztall the beake backing plate, and imstall and cen-
tralize the onter i seil assembly with Rear Aaxle
Shaft Outer Oil Seal Locator, J-2027 for the Cham-
pion and J-2082 for the Commander (see Fur 286},
Tighten the retaining bolis to 33-40 foot-poands (4,84 8-
5,532 kilogramemeters) torguee. Then install the dial
test indictor and check the axle =halt jor the desined
end play (.00 to DOS™ (0,025 mm. to 0,130 .| ).

[nstall ehe renr wheel hob asd drum sssembly,
Tighten (he @xle shaft mit too 120-130 fed-pounds
(16, 23506-07,5979 I-i,]'g,_lﬁl’ﬂn'.-l.‘l'.r‘ffr‘:‘l torue anid mstall a
new colier |J1' n.

Rear Axle Assembly Removal

CHAMPION AND COMMANDER Remove the tear hub
covers and the rear axle il cotter pins, Then remove
the axle mots and loosen the rear wheel retitining nuts,

Raise the car and rest [t on two sturdy stands placed
undder the frame dicectly in front of both rear springs.
Bomove both cear whesls, remove hoth bub and dreuen
pssemblies, and diconnect the parking brake cable.

Remove the backing plate balts Tram bath backing
Emcs and the hydmulic brake lines from the axle

wpsing, The Backing plates and acljusting shime can
then be removed and suspemded [rom the frame. (Lo
pob discoonect the bydrnulic brake lines from the
wheel eylinders. )

To complete the removal of the rear axbo assembly,
remsave the aniversal joint U-bilz and mats (use Unds
verml Joint Clamp J-E81-A to keep both learings
i position and free ffom foreign matter ). Remove the
rear spring U-holts from the axle housing, and dicon-
peci Bath lower shock abisorfser Tl

Femove the rear axle assembdy from the e and
|.|_.q.;.: it in i spignhle siand for jorther di:auh-&l!ubL!." and

repaie

Rear Axle Disassembly

CHAMPION AND COMMANDER  Remove the inspeciion
gover, draln the lubricant, and remove both axle shafts
with bearings amil cups, Then clean the differential
geare, the bLearings, amd ofher inlersal parls ef the
housing with o salvent,

Before proceeding any [urther with the rear axle
diznssernbly, cheek the ring gear back fage for ranout
with o dinl wst indicetor (see Fig. I87 ). Runout jn:ex-
cess of 00 (0,006 mm) Indicates either @ sprung
differentinl cose or loose differential bedrings. A sprung
differential caze shoiild be either replaced or trued,

Bemove the difepentinl cops and pry the diferential
assembly out of the housing, The diferential housmg
padiet surfsce amd the differential side bearing caps
are murked in production (see Fip. 1ES), When rein-
stnlling the besring aps, be sure the positions of the
““mflﬁ]ﬁ r-:rrn:‘-.:g:ﬂ:n-:l.
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Ising Comopanion Flange Holding Tool J-2033, re
move the companion fAange net, and u=ing Reor Axle
Universal Joint Flange Remover [-20440 in cimjanction
with the holding tool, remove the rear axle compankon
fange (see Flg. 289 ). Then drive the pinin out of the
forward hnurinﬁ with a brass drift |'l]I'I-C't'I'| on the fog-
ward end af the pinion shaft. The pinion, having been
freed from the forward bearing, can now be pulléd out
al the axle housing.

Note—RKeep all shims intacl,

Using Pluion Bearing Cup Hemover J-1613; drive
the front bearing cone pnd odl seal sut of the front of
the homing. If n damaped rear bearing cup 13 to be
replaced or if the pinion seifing s (o be changed, the
gamg rernover set, J-1603, should be usad for the re-
moval of the pinien rear bearing cup. To press the
rear bearing cone off the pinion, use an arbor press
and Puller Plate J-1308-1 wath Adapter Rings J-1208-4
{3ee Fig, 190,

Remave the ring mear from the differential case by
bending down the lotks and removing the maunting
cap screws. [rive out the differential shaft lock pin
and remove the shalt, differentinl genrs, and thrust

wishers. To remove the differential side bhearings, nee
Bearing Puller J-0R&5 {=ee Fig 2911,

Fis. 288
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Rear Axle Reassembly

CHAMPIOR AHD COMMANDER  Reassemble the intes-
nal parts of the differential and fostall the difierential
shaft Iock pin, Then, using a punch, peen some of the
metal of the differential case over the end of the lock
pan Lo prevent it worhing loosze.

The ring peur and differentinl case conlacling sur-
fices should be cleaned and examined for burrs be-
fare the ring pear is installed. When reinstalling the
ring gear on he differential case, align the attaching
Eip serew holes in the ring pear with those in the ense
and tap the ring gear on the case with a lead hammer,
Inaert the ring gear attaching cap screws with pew
lecks and tighten them uniioemly. Then bend the new
cap zcrew locks arvund the cnp screw beads Lo prevent
ihelr working loogs,

kG 292

Using Differential Side Cirrier Bearing Replacer
J-270:22 and an arbor press, install the differential sale
bearings without the shims on the differential case, Be-
ing sure that the bearing cones and cups and the hous-
ing seats are perfectly clean, place the differential case
with the hearing cups in the housing. Tnstall a dial in-
dicotor on the housing with the button against the ring
pear tack face, and inserting iwo screw drivers Le-
tween the housing and a bearing cup, move the differ-
ential azsembly to one side of the case (see Fig. 292).
Then, after telting the indicator on zera, move the as-
sorpbily ta the other side and record the indicator read-
ing. This reading plus an (008" (0,20 mm.) recom-
miended Ee]md denotes the toial quantity of shims to
b e the reinstallation of the carrier bearings,

Bemove the differeniial sssembly from the hous-
ing, and using Besring Cup Replacer Set Flandhe
1-270-1 with Dise J-270-8, imstall the plnion bearing
Iront cup. Then install the original adjusting ghimse,
anel with the same bandle and with DHese J-270-14, -
stall the pinion hearing rear cup {see Fig, 293). Using
an arbor press and & length of pipe, press the rear
hearing cone on the pinisn. ‘The pipe musl contact
enly the inner bearing race, nol the retainer.

DISCS 1-270-4 (FRONT CUP).
1-270-14 (REsR CUF)
ey T8

Fra, 293

The rear axle pinion should be adjusted properdy
before further rear axle reassembly is attempled. The
marking on the ground surface at the end ol the pin-
ion indicates the comrect pinion setting {see Insert in
Fig. 204). This marking may be a gero (0, a minus
{—1, or a plug [+ ). When properly adjusted, a pin-
fom marked zere (0 will provide & micromeler reading
of 710" (18262 mm.), a pinion marked plus two
{+17] a reading of 717" (18,2113 mm.]), and @ pin-
iom marked minus four (—4) @ reading of 723"
(123652 mm.). (Bes Flz. 21040

Place the pinion with the rear bearing cone in the
diferentisl  housing, and adjust the pinjon, usng
Finion Seiting Fixture J-589-D. This tool inchades
two step plates and two pairs of dises. Use the small
dieca and the sep plite with the large ofset to adjust
the Champion pirion and the large discs and the step
plate with the small ofiset to acdjust the Commander
pinion. Figure 195 illustrates the correct use of the spe-
cial sotting fxture. Be sare that the sciting hxture, the
pimiom, and the differential bearing cup seats are per-
fectly clean,

IT the micrometer reading Indicates an incorrect
pinion stifing, remove the pinfon assembly and re-
move or add the shims ae required between the rear
benring cup and the housing. The pinion adjusting
shims are available in thicknesses of 003", D07,
andd 010" {0,058 mm., 9,13 mm., and 0,25 mm.).

Tnstall the pinion hearing spacer and the original
bearing: arjusting shims on the pinion; Then install
the fromt pinion bearing cone, companion fenge, wash-
er, and put. When installing the front bearing come
and the companion Oange on the pinion, use Rear Axle
Companion Flange and Pinicn Bearing Pusher J-2204
andd Companinn Flinge Holding Tool J-1035 {see Fig,
1063, The pinion oil seal and slinger shoubd nat be in-
stalled unti] the pimion bearing adjusting pracedure his
bheen complebed.

Tighten the companion flange nut and tes1 the pin-
o bearing adjusiment. The pinion should have no
end play ard should afford o slight drig or resistance
o (urning. Add or remowe shins to ebtain the proper
pinitn bearlng adjustment,
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Being sure that the Bearing cones amd cups amd the
housing seals are perfectly clean, again plce the dif-
terendial astembdy with tha ||.-\.1|'|||I,_: cufis m the hinis-
ing. Install a dial indicaor oo the hogsing with the
bulten against the ring gear bock face, and inzeriing
tati serew drivers. hetwaen the bousing ard 1he bair-
ing cup, move the differential cise and ring pear away
Iram the pinaon until the ogpesite hearing cup is
seated firmdy againd 1he housing. Then, after setting

Tk DOCRRASL B iLimid

EHRACIRE UM HERE, AaE)

wSEALL Dia PO S50
i

Tri AL RS A
FbTii) LDl HTEL AND
T AL Oo% OIS E S

IDEAL RENG GEAR TOOTH CONTALT

e

e

LOW 1T00TH COMTACT — TO CORRECT
MOYE FINMON AWAYT FROM SEAR

=

TOE CONTACT — IO CORRECT MOVE
GEAR AWAT FROM FINION

the indicntor on wera, move the diffecential aesermbily
toward the pinion until the ring gear contacks the
pinion, This reading {clearance betwesn ring gear
and pinlon} minus 00537 (003 mm.) dersles the
thickaess of shims 1 be placed Derween the different il
case indd the bearing cone on the ring gear side of the
diferential. The guantity of shims ingered on the
ring gear side of the differential case shoald then he
subtracted from the total indicator rending {see thind
paragraph of “Bear Axbe Rreasembly™). Indert a
thickness of shiing equal o this amount plis 005"
(020 .y for preload on the apposite side of U
cage.

To simplify the differential and ring gear ncjust-
ment procedure, we cite the inllivwing examale. Assume
the total indicotor reading (sse thivd paragraph of
"Fear Asle Beassembly™) 1o be 080" {203 mim.].
Thiz fgere plus 008" {020 mm.} for recommenderd
prelond. eguals 028" (2,23 i), which denodes the
fotal thickness of shims o be uesl, Assyming the
clearance between the pivion and the dng gear to be
g2 (1,07 mm.), subtract Anst (LA o, ¥ [i|['|-
proxitmate backlash) from this (042" (1,07 mmn.)
cleacance. The 037" (0,91 mm ) difference denotes the
thickness of shims 1o be placed between the differential
cage and the bearing cone on the ring gear side of tha
differential. Then subtract the thickeess of shims in-
gerted on the fng pear side of the differeniial case
from 088" (2,24 mm.). The 051% (1,295 mm.) dii-
ference denoles the thickness of shims to be inseriedl
i L opposale side of the case.

To facilitate the installation of the differential as-
sembiy in the housing, cock the bearing cups aml tap
them Lightly with a lead hammer, When reinstalling
the bearing caps, be sure the posilions of the nu-
merals marked on the housing and the caps correspond.

Mount a dial indicetes on the rear azle hoysiog
with the button of the Indicater apalnel one of the
gear teeth. Move the mng gear by hamd to check the
backlash which should be between 0053% and 007"
(O EET mim, and 0178 mm.) (see Fig. 297). 11 the
acklash is nol in accordance with specifications, irans=
fer the mecessary number of zhims from onge side of the
carrier ino the ather to obinin tho desired setting (sen
Figg X4}, Hacklash will be chanped approsimatels
253 of tbe thickness of the shims fransferned.

After zetting the backlash fo comply with the 2
ifcations, use a small brush to paint eight or ten of the
ring gear teeth with a misture of grownd red lead and
engine oil. Maove the painted ring gear teeth over the
pinion unkil @ peod impression of the tosth eonlact iz
obtained. The resulting impressions should be similar
to the first example illustrated in figure 200, Adjust

T —

=

HigH TOOTH CORTACT — T3 CORRECT
HOVE PIMION TOWARD GEAR

— =

HEEL CONTALT — T{ CORRECT MOVE
GEAR TOWARD FIMHIN

Pie. 299
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it har the ming; grar e the pamen as regqaired o abtinn
the prooer tovlh caatisl

Aler remov’ng Lhe companivn Mange, imstalb the nil
Hiprer, and nith Beating 6] S2al Dgiver - 2037 and
Handle J-2¥2-1 insial? ihe new pining aill scal e
Fae. 3C6) Tighten the compani=n Fange and iasall
Deth axic zhails, bearngs, and cups. Then ingtail the
differentiz. inspection covet (nze 3 new gagket} and
Bl che diferemtiac wilth tac correst amerart of $ude
Lnker Hrpaid Lubricimt ar any SAL 1, ®0 hypaid 1y
bricanl manw‘actursd by o rpatabie il enonpany.

BEARIMIS 2L SEAL
OARYER 12017

FiG. anc
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Rear Axle Assembly Installation

QHAMPIDN &NO COMMAROER  tlare che aye hocsiog
rver 1he coar sprire certet balls v The odes provised
i the axle Jouzine sprine seais ansk cnsdl all spring
o Aousing U-kerlts, phides, Tock weshers, amd iuls,
Luing 4 tension wrencd, tizhuen the nuts oo 47-36 T
pouls (ACC-EYLE KivEman-meieesy torgac on the
Clarnpi-ta cnd 3 36-A% dond-poargs 1 Med-12,754
kilogrdm-pielersy  Lorgue or e Coaninder Then
connecs bola vear zhoci abserber links 1o the speing
Alenes el che caniversul jeinl te the reac asle come
pavian Jaage.

[y adw grite Cel2iners And L prapeer selection
al adimaling chims, cnstadl Both rear arake tacking
slates The Backioe late o should be aghterend
Mo J2-00 ined-porade (A EAIRGRD kilapre meters ]
larpir Then Tesl Phe rear wale aleall el plzy with 4
il vealsnior, e5pe - Renr A Sha’ttoir obis gecticn,h

Fagten the avdraulic brake Jine 4z the asle housiog
and el Lhe parking Broke cakle Then “nsrall the
qab e dranoacs=embles aned Lhe rear whoels.

Loveer Lhe ar Ly the Soer, bglier Lol sear awle
pte don 120 130 Tt praatuly 116,290-17 505 kilogram.-
melezst basgue, and inztali new ooster pink Thos
tichten the tear wheel nuls and iesiall the kel cover:.

REAR AXLE DiRGNDSIS

MEAA AYLE AMD DOIFFEREMTIAL OARGIER ASSEMBLY
NOIGE

DESCRIFTTON

Bear akle nel=c iz csealy spmaireat 2y = o o
moderacet cdses oF g% 2 growl in sevene vases. Yety
often & eear axle which is nwisy whea e eaging s
Ariwitg e czr will ¢ guict waen tae <At is eoasling,
OC viee websn.

Disficu lies wath rear wheel brarings, univessal fninls,
riglfler, or ‘ite nelme are ofn impropesiy dagmasend
as rer anle amd diFferentén] carrier nose, e pos-
sibility af ax ieasiect Sizgnneis of thess diffeuilivy i
great and must oot be disregacded

CADELS
Tiewfficient 1ubricen: 'n hrosing
Toe of pode quality Az imcorrec] grle o Deheicant,
Tear wleel Learings scored or Tough.
Kirg aear and pinion oot corrssy arlposied
orevade wleal wooth cantact.
5. Eaog geat aad piion Te1 maiched,

i L By —
" o om

6. Rryg wear or picion ieesh bodbe wien, scufed
Chipesd, ar eproperly cus

1. Eawressicr o drsoffcient ring weas hacklashe

8. Lease zinint bearings.

8. Lrose diferential side leariops.

i0. Filad o1 Lroken pinion oc dferenlial bearing.

(1. Eng gegr rars mol ki drae (ucermilient hum)

@t Lonse or roker, differential hesriag:.
& Thilerentisi 3ice meats tight n aiMerenizal <aze.
o5 Bing cewr belts drimn ap gaevenly.
o i W ped ning gese,
co Toarrigr seistaney Lk ween ri1|||._;' wicr aml il
[rrencial oo
B3 Carrer aseem b’y misy pro larmz proy, TeHUCDing
Iram:
G THTevential pinden coirs 1igal o ropss oc ple-
i thall.
£ Thiffeprntia’ <fa2e s light in diflereeioal case
¢} Lhifcreatial pinisn ot side peves  chipped,
sewlled. a7 nlherwise camisged.
d) ThiTerenuial £ide gear: o1 case Theost Leacings
roaph, scored, ar o lerw e chnrsoest
o) Excoasive hocklst stweren difnieatial pears
and difecentizl pinions,
RAPID REAR AYLE LUBRICANY LOSS
CALSIS
. Loz al e2ar axie snalls
&, Lulmicant Zeerl tms o high b orecr sl housice.
AN tncorrecl prage o 3t qonl iy nF Rhricans,
1 Bear asle shadz prewe o reloboing 2elzs Dpeope -
b imsta lesh az Tandly wein
e Mear wheel hedring telginker lease oo ocnel of
hessmge.
i MKear wieel boaviser razkct damaped oo im-
srapersy iwalalled,
(1 Ceacked redr axe krising.
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o Toss ol e axle pewian slabl

¢! Lubricant level voo kigh in rer asle bosing.

fp Incocrecl gradge or poor |;|||.a.'|i|:.' sl lnlarieiine
st

c; Pinion % zeal Improperly installed or bodly
WOrl.

2 Tirin s seal retainer digtaried, sear in Taons-
il'l.!-':. ar irnprrl[:rr"'_.' imeialid.

¢ Lobricant retutn passace in cAore [wazing re.
=ricted.

1 Timiversal “eint companion tange ol cough,
scnred, o wml ol Tanrl.

£l Universal joint companion Haoge Loase sl 2in-
ion shait,

k3 Torward end of pindon czzeies illil s wward
by use ol welges a: <pTing sl

PAGFELLER EHAFT DOES NOT ROTATE — EMAINE RUX-
NINE AND TWAASMIZELION 'N EEAR

CALSES
I, Evpive dduwly slipgae.
2. Cheercitive cang and eallees sliapleg.

d. Transmission pinion or mainsTadt broken.

A Iranbioossne gedl berlh Liripped.

5 ‘Framosmissiun anodn shai Aanee key shewred,
% Lot shift dorks Eroken.

MEAR WHEELES WILL WOT AODTATE — EMEINE RUNNING,
TRAMSMISSION IN REAR, AND PROPELLER SHAFT RD-

TRTINGQ
CALSES
I, Rear azle stafl key shcansd.
2. Bear anlo shail Lraren.
2. Rear axle pinion Adnee key chueared.
&, Eiag gear o pinion teeth steppedd.
. 1NFerential side gear nrodliflerenllal pining etk
stripgd
B Niferential 2in wr cross broker,

1. Propeller zhall rear weioe welds hroken brose and
voke turning inside propellor chaft tubiog.

SERVICE BULLETIN REFEREMCE

NUK{HER SUBJECT

CHANGES

— -

ADDITIOMNAL NOTES



SPRINGS AND SHOCK ABSORBERS

Th:r springs on the Champion and Commander models
have tapered leaves which, heing shot-peencd on the
tonsion ziele, redecs (the atresses and increase the
fatigue life. The front springs are equipped with four
wond liners und thee rear springs each have three wood
liners. These bnes are inseried between the longest
Teaves. If a spring i3 disassembbed, all leaves and liners
shoubd be tharoughly cleancd ard chould be Bherally
coated an batl sides with a praphite spring lubricant.

The procedure for the removal and Installatin of
the [ront spring is inchuded in the section, “Front Sus-
penskon and Steering System.”

Fie. 301, —CoNsTRUCTION OF THE FRoMT SPRING

The Champion and Commandsr maodels are equipped
with Hoadaflle shock absorhers, which contrel the
soring action 8t both the front and réar springe. Al
shiek absarbers on the Champlon and the frond ab-
wrhers o the Commander are maneally adjostable.
The rear shock absorbers on the Commander, being
thermostatically conlrolled, equally restrict rebosind

HEW TIPE

=i EPRING LAADED

- FLOATING FACKING
FEW AT TR
FILLER PLRX

Fra. 302 —CONATRUCTION OF THE CHAMPLION
REam SHid K ARSDEBER

al all temperatures, They can, however, be mamually
ol fusted wilh Tool b, T-2860,

The valves in lbsth the manually and thermostatical-
ly controbled shock abserbers are adjusted st the fac-
iory for averape driving conditions, 2nd i1 15 recom.-
menclod that these ssiiings be m:!mI:nnEil If comdis
ticns, hewever, require increased or decreased shock
absorber resistance, further adjustments can be mate,

Rear Spring Removal

CHAMPION AHD DOMMANDER  Halze the car and rest
it an sabable stinds phiwed wnder ench side nof t’lf
frame just ahead of the [ronl of each rear s?rmg.

a hydraulle jack under the center of the axle I1':.H.I"'-GII'I|:I
to relieve the sring from the weight of the assembly,

Remnwe the shock absorber link, disconmect the
spring at the front hanger and remove the spring {rom
the axie housing U- I;mf4 Then disconnect the &peing

at the rear shackle.

- e o
REAR SPRMG HAMGER

FROMT BOLT BUFEHINGS

Fia 303 —Copsmucros oF THE Hinge Ewn
oF ‘Tul BREawx SpRimg

BEaE SRR FHATAE %N BT

Fro, 30d.—CoONSTRUCTION OF THE REAR SPRIBG
SHACKLE
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Rear Spring Cover Installation
DHAMPION AND COMMAMDER  The replacement of
metal 4pring covers can be easily accomiplished by
maakinds bn imatallation fixture similar to the one illas-
irated in figure 305, To obtain & satisfaciory installa-
tion of the spring covers; remave the spring from the
car, place (1 in the fixture, ol periorm the ollowing
operitions,

Clean all the dirr and rust Trom the leaves and liber-
ally eoat them with Spring Packing Grense 5-138 (2 1h.
or & Tb, (09072 Kgoor 3,629 ke | canoor 5-317 (5 @l

| 18,93 liter| can| wr its equivalent (see Fig. 305). Do
nob discard the rebound clips when installing spnng
COWETE,

Loak the spring cover canvas in enging ol and wrap
the canwes around the spring (see Fig. 300}, Then
place ihe Jower sectinn of the spring cover acming] [he
spring and compress the sdes of the cover with wood
laleweles mevel & C-clomgs,

Fii the clasing sirip aver the lips of the covers;, and
psing o woorl bleck, bameer the strip dewn ono the
coverd, §5er Figs: 307 and 5048.)

Fice. 307
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Frg. 308

Rear Spring Installation

CHAMPION AND COMMANDER  nstall the bushings in
the spring cves and attach the front of the spring to
the hanger bracket, The spring eve wihick is punch-
prarked meet fe mstelied foward Ure front ol Bhe car.
Then fasten the spring o the rear spring shackle.

Shift the axle housing assembly so that the spring
coriler binll head i |1n|:-|ne'.rl:|.' cenlered i the axie hogs-
i spring seab Fasten the spring o the axle huosing
ail l'ip;hlt-n. the U-ball mois,

Connect the shock absorber link. Theén remove the
stands iwnd lower the car to the foor,

Front Spring Cover Installation

CHAMPION AND COMMAMDER  Hemwwe aned insgall
the front spring as owtline] in the sectiom, “Front Sus-
pension and  =teering System.”

To facilitate the removal and installation of Front
gpring covers, use an adapter; which may be fabricated
Ipeally (soe Fag, 3003, to hold the onds of the main
goring leal in the spring eover insfallation fixture.

Remove 1he balt from eack ead of the miin spring
lead and cover and bend the émds of the cover away
from the spring. Then place the spring in the hxture,
fnsert S5S167 (7938 mm.} cap screws through the
apring main leal into the Jower sides of cach adapter,
and frctall the Hpriug oo following the r]r\l:IL‘\ll:'l'JIJI'\'E

authined for the rear spring cover installation, After
conpleting the lnstallatbon, reinstall 1he ton spring
cover amd imain beat bolis amd tighten (he nuts sédurely,

Shock Absorber Adjustment

CHAMPION FRAONT AND REAR — COMMAMDER FRONT
Unless the shock absorber has been poeviously  ad-
justed, the adjestment polnter will be directly in ling
with the sefibed marde which indicates the ariginal fac-
tory setling (see Fig. 5107, Thés mark b5 bocated be-
tween Lhe two stops on the emd of the shafl, Before
adjusting the valve, determine whether the owner de-
sires mare conttal or & soffer mide. The full range of
adjustments lies belween the 1wo stops,

Fro, 310

Tncrease the resistance by turning the pointer clock-
wise aml deceease 1t by toming Use polnter counter-
clochwise, Mo more than o 10527 (0,794 mm, ) adjust-
minl shoukil be macde between car tesis

COMMANDER REAR  To adjust the theemesatically
contenlled resr shack absorber, remove the adjusiment
coover plug anrd insect Toal No, T-1860. This tool pre-
venis damage to the valve The adjusioent cange lies
between the “0" {opan) and ®5" (shut) which are
gampad on the machined surface of the shock ab-
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Fog, 311

skers, The seched merk imlicgtey the cxigingl Factory
servimg [zoe Vip 30E) Twutwing e adjusment clok-
wize incrcases The resislorte, and lurning Joocoenlei-
Vpckwize freteukes the Tesistamce. M9 mnre Lhao b
1532 ¢0.7%4 wan. ! adjwsiroent should be maile be-
Livid] Car [esls,

Shock Absorber Fluid

CHAMPION AND COMMANAER  Houdaille [-14C4, a
wew bype Mowd which ‘mproves the cold weatlion per-
Turnance 1l aech sbserbers, 1m nawe gserd exclasvely,
This Amil aay be used dn poeviols mi=lel Houdaille
smark wlwerbers. bus he Howduile 1408 Baid skould
nover e used in the presens Lype shod abaorbers,

Filling Shock Absorbers

EHAMPION AND QQMIMANDER  The fHuil leweiin the
shiek abisorsers sbould be inspected aler evety 5000
il (E045 kme) o operation 11 whe inspection dn-
deues (het redilling 15 necessany. o 2 uid gun el
ELl ke shork ahsarsers with Homdaille T-2404 Aadal.
Ecvmcize oaireme caetior ducing 1hizs procedure w
[rervenl any focuip Joalier from entering Che TeRErviz
wrni derraging e incemal warking paris of she sheek
wbignr LT,

I'se 2 wice brusk Lo clean the area arouad 1he fliee
pluge. Ther remeve The plug and clean <he 1hreads with
eithet compresse: sit or 2 clem chab.

I Ul choek alwarbers ape on ele cae, S0 them o (he
leenl o Ghe Aller plug bole, (1 4he shock absothees ane
ro be Ellsd off the cae, use the lollowing proedme.

Clunf he shork B2sorber in 2 vise sa that i s in
rrlatively 1he sane pasitiom which i ocoupied oo the
cir. Dlacing 1he shock abenrlies Ln chis posilion fwith
Rller =lag Jule at aoproximarely a 337 angle Siom the
verlical paosition) permils b e remain chothe upper
pacl - the sleck abworbel icd prevents mreril lim.

KiI. the sheck abearhes wich fluis e thers is 1ari-
foro Fesicrance G Jever movement and wncd: che fuld
Maws Trom the filler hole, These indicaticn s shne thar
AL wir hay seen sxpelled Tiom the working chimber
and that tno shock almniber is Fuil of Buid.

Iusa-t the [ler plig, ivatsll the shock absacber on
the cas, and reasswonble the comecthg ok,

Rear Shock Absorber Connacting
Links atd Mounting Bolts

EHAMPION AMLD COMMANDER Tl nhc-pisce comred-
img tink Tuzber boshings shenl bee bnspeced every Linne
tha Auid is recked. Ie b Crpe of link fhe okl
catapreseed 1 adbere to the lever and link cr to e
Luwar bt 2l hink, elimirates rectinn becdose the move-
pemt of the link causes che roldee b steecch 1T mibi-
tel Lushings should nen be belcated buz ciould be
Lepr Eree from ot ot grepse of any- Kind. {See Fig, 312+

Ta deter-nie whether the Luabligs shonld be re-
placee, rapidly weave the link end teward Lhe sleock
abearber sipdd release it immedlately. I che link does
wor =pring Gart 1o ils priginal position anel i e edb-
o zhroas Apes of weas, Lhe buchings should be re-
placed  Whew installing new bustiings, be suee thzt all
Taris o cledn,

T facilicesr aesembly, dip the erds of he robber
bushiogs i gasoline (G0 @00 ose Eresse, oll, of Beap-
sule] anad spring fhe sitles, af 1he upprer vake appro-
mataly 1/8" (3175 wo.}. Insert the sleel dpacers in
the rubber bashings, and aiter Tnserling the bushings
anil sparars in the ey of the leves 2od Lt che axle end
af the luk. allach tle Liak Lo the shock abscther arm
aml Lo Lhe spring plate with the Llink Lulla, Then taght-
en LBe mues aobil the purts sgat finnly aggingt che enils
ol the spacers. This will compres Lhe subFaer bugiings
intae Lheit proper posilions.

The shork abeorher meaurting belc: end the eob-
necting link balts and nils an the axde Lo spring plates
glyguld be kept Leht al all times.

SHRCK ARSORBER Ak

wlIREER RITSMING

v

'3_ SFACER TLIKE

S IgickE ABEORBER
b —" I.LhIE

W ahHER

Fin. 312
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Front Shock Absorber Grommets
and Mounting Bolts

GHAMPION AND COMMANDER A visual inspeciion will
determing the necessity for the replacement of the rubs
Lber gromricls. Excessive wear is reéadily apparent. The
slwck absorber mounting bolis shoudd he kopd tighs at
all 1imes,

Front Shock Absorber

Remaval

CHAMPION AMD GOMMAHDER To remove the froni
shock absocher from the ear, rojse the ltEj.'ll:'l.'1i"~'E“ frant
tiels of the cor pnd ressove the front wheed. 1t 15 not
necessary bo compeess the front spring for Lhis operi-
Lion,

Remove the mul, lock wosher, Aol washer, opper
retainsr, grommet, rebound bamper ball, omd spacer
fromt the upper control arm. Then remaove the two
shock ahsorber Lo frame cap screws and lock washers
and tp the shock absorber to remove the lower rob-
ber grammel and retainer from Ehe ugiper contosd anm,

Tuer the shock abserber 142 turn countercheckwise
gnd remove it from the upper control aem (see Fig
313). It may be necessary in some cases to install a
Jack amder the spring center ot and 1o remove the
jack on the outer erd. This ailows the oules end if the
caqtial aprm b dreg and permits misre clearance for
the pemaval of the shock abzorher jsembly,

Fre. 313

Installation
CHAMPION AND COMMAKDER  Tlace the shock ab

sarber in the position lor angembly. Tnsert the upger
coniesl arm rebooamd busmper lsali, retainer, grommel,
nrdd spacer in the bole in the shock absorber anm and

in=tall the upper grommet, retainer, flat washer, Tock
washer, amd nut {fasen the nol oaly fingertight),
Then inatall the two shock abssrlsr to Trame cap

werews and lock washers, securely tighten the bumper
Lot mut, mndd install the front wheel,

Rear Shock Absorber

Remaval

CHAMPION AND COMMANDER  Rafse the car to pro-
vide sufficient growind clearance and reoeve the top
shock ahezorber link out, bock washer, boll, spacer, and
rubber bushing, Then remove both shock absorber
maunting nuls, leck washers, and balis

Instaliation

CHAMPION AHD COMMANDER  Enstall the shoeck ab-
sotber on the frame with both mounting bolis, lock
waslwrs, and nuts and insen, the rubber bushing amd
spacer in the shock absorber arm. Then place the shoek
abearher link in position, inserl the bolt through the
1ink inta the bushineg and spacer assembly, & install
the lock washer and nmul, Tighten both mounting bolis
and the shock absorher lnk bolt securely and lower
Lhie car to the Moo,

SPRING AND SHOCK ABSORBER DIAGNOSIS

CHASSIS SPRINGE SAG OR BOTTOM
CAUSES
I, Unwunlly severs operation or excessive averload-
g
2, Impeoperly functinning shock abaorhers,
3. Spring beaves broken,

CHASSIS SFAING NODISES
CAUSES
I, Looss U-halts purm:illi:r:g dabnarmal aide movement
of leaves and interference with matal sovers.
2. Bpring covers ‘damaged, loose, or improperly in-
stalled,
3. Axle to frame bumper not of correct Lype or
omitied,
4, Sprung frame or bent frame horn causing misalign-
menl af springs,

ABMOAMAL CHASSIE SPRING BREAKAQE
CAUSES
l. Unusually severe service or excessive overioad.
2. Spring U-boliz Joese (breskage near center balt).
2. Spring center bolt loose (breakage at center bolt ).

4, Improperly functioning shock ateorbess (breakage
of maln leaf).

SPRING SHAGKLE NOISES
CAUSES
[ Spring shackle pins or binge ping loose in spring
ends or in frame brackets
2. Spring hangers loose on [rame, bent, of broken,
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TRANSMISSION

nep'lacinp; the Lramemiwisn agwenslle ol comenimnes
L peefetied bo repairing the amgmal cne. We mocom-
wepd thar cthe Plswing precedurs ke Lol

1. A iravseeisgion an A 1947 reaslel whick w within
the wattency petiof shoald e oreplazed wah o new
e audaiied o Le Pans and Aecessorizs Division
ur Trontt vour Tarts Diepat, 1 replazioeent s ol 2eces-
sifaled By gbuse nropeghae, e ociginal Lraismiission
migsl b borarmad for credr, Erangportation clirprs
prrpaiel. willua Lhiely Zaws Erom dave of seplazensent.
The unll wust be angged wila 2 Ghah Claws: 1'ar: Tag
ernpiesly Flled Lul. accompaniesd Ly o prapesly txecuted
BY4S UVlaim Form. ond reluaceml either 10 ¥ook neasesl
Farta Lyepor or ic the Chims Lvizor i zouch Bend,

2 Write the fieneral Sorvire Depaitmers dcacriliag
any  iransmisgion lifficnlly  eectcriersl an o a 1947
rpodel wiich is becomed the warseaay pesiod. Imslrie-
Huns LCNeCRing Fepairy o ceplacerent wil, he sent
ta wiks Imericdiatelr.

3. Tranemiggsions oo the 1941 and 1942 models and
ca the 50 Shkyway Chompdon ghould a2 5 repaited
i our Service depactznvnt uoleds gLl CELre Corlain
cF theis dirgress aml v aie williag o guasantes
Lacie =nrs 1 2le wastemess. Sndinarily, iF perticea
imformat.un 13 fusnshed, 4 special evchangy iy wili
Le gransmd by 2o Clawmz Ihvision

Removal of Conventional and

Dverdrive Transmissions

CHAMPIOR AND COMMANOER  For -ke recooval or bi-
(lacrment of 4ry af ithe inletpal paris, e 2nonsodi-
sicen st Be removed Trome D aar

TRAMIMISHON Cais COvER

ALAR FIMIOM BEAEIMC-

TRAMERIZEHI SRCHIT FLAMGE

kAN BRWE PIMICH
By N TR

L. —— { |
)

SCCOMD MDD HIGH
SYMNCHROHLTER AL5ERRELY

After doambng b8 tranzmizsen cics, unfisten che
parkimp hrike cable and pinoe it in an vteol-Owe-way
peei tom - Diacuaicecr the ubdenrsal joint Lo e Ledaz
tnizgion oempenion flange ord detaeh the peopeler
shalt support w=sercloy frem the restes Dame orass
reanglaen . Tl e the frorl prospeller shall a:od sop-
potl aszetnbly vearward on the e srapsller shah
splines,

imusiziest Uhe shifs rods fram the sl levars zod
lelach the sppeedomeler cable al the Iraaarc-agn CShE.
Thew temwwe the sperdorcter rrien. 1T the cal @5
vyuipped wilh an overdrive trareenigdon, deeack Lhe
1wy wres Fran e cenlrve snlerail, renove Lo
wile B the oo kre switch, aned disccaer Lhe vao-
Lea. cabie $-um the avesdeive saill shade Jewer and che
contl:il hencker, Bemease Lo rep siaesE wikich hold
1the ransinis="m case e Cee clohiz loesing The oars-
MLasion c2a Lhen be eagily remeoed,

Conventional Transmissions

& The cunventianal trapemrissior, mwsd on tbe Clao-
pinn gl Commanider models peevides dhree spreds
fucwald aod ane Teverst, Fhe helical Lepee TrEnzenigsion
Eears insiere el npesuune aod long Jile, and a sy
cosinipel guaembly providey selent zhilbee oo -
wnd and hich ,-_q;-:-mj wears, Aw o derlack xszemble dee
Lermiies e position of the ab'E Tevers amd presenls
1he simulzanswas <hilling e Dwi JEELE.

Guar ralios For the wacioun speoends ace Dizsed o Lbe
L, "oy !'i|||'|:||'|-::a1I|-:'.-||.-\..'I

TRANGMIZSIGH AKD U JCINT FLANGE
SECEINL SPEED SEAR TThe— .

LEHw kD REVERSE 5LICFMHE ErEAl)

i ‘=':":f, b S LHAFT REAR BraAHIME

- OIL SEAL -
e e A

ralM
SHAFT

REAR TRAMSKIZSICH
CASE FLAMTE

.-'"*___.-"r'

.
....,.-'.:"'__.-.-..- o

SO JMTERSHAST £l CTLULSTER DEARIMG

Fue. 314 —Comzipuciigs we tre CHasnblos CoMMAH0OER COMvETIONAL TRASTSMISSEI0N
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Disassembly

GHAMPION AMD COMMANBER  Remove the stamped
rransmission cover, the front Aange, and the large soap
ring from the pinien bearing. Then, using Snap Bing
Removing Pliers Mo, 614, remove the small snap ming
iroen the plaion bearing,

Remove the rear pinion bearing with Puller Plate
J-1298 and Puller HM%23, Use the Transmission Sym-
chronizer Ring Prolecior, J-2040 for the Chimgion ars)
J-2039 for the Commander, to take up the throst and
srevent possible damage Lo the synchronizer (see Fig.
316, The rear mnion beariag oil slinger can then he
pasily removed

mra] BEGFECTCA f7in fucs)
1a 17 [lah)

Frc. 314

Using Companion Flange Holding Tool J-2035 and
Companion Fiange oller J-2046, remove the com-
panion Mange nut and the companion flange. Then re-
muve the rear iransmision fange from the main ease
{mate position of long cap screw), remove the ol seal
from the fange, and slide the specdameter drive gear
off the shait.

Maork the two synchronizer Blocking rings, the 2yn-
chranizer gear, and the synchromizer slecve so that the
parts of the synchronizer acsembly may be reassem-
bled i their original positions (see Fig, 3171, Ralse the
pinion over the countershalt gear, pull the main shaft
and bearing rearward, and remove the pinion from the

FARAKIHG STHEFHRDSLER ASIEEL Y

Fis. 317

KEY TO PARTS OF COMVENTIONAL TRANSMISSION IN FIGURE 315

I, TRAMSMISSION CASE COVER
TRAMSMISSIDN COVER GASKET

MAIN SHAFT

BAIN SHAFT FROMT BEARING ROLLERS
LOW AND REVERSE SLIDING GEAR
SECOND SPEED GEAR AND BUSHING

. SYMCHRONIZER ASSEMBLY

SHAP RING

. WASHER

if, BOUMTERSMAFT OLUSTER BEARING ROLLERS
ii, GCOUNTERSHMAFT

iZ. TUBULAR SPACER

I3, WASHER
14, THRUST WASHER, REAR OF REAR, GEAR CLUSTER

15, THRUST WASHER, FRONT OF REAR, GEAR GLUSTER

16, COUNMTERSHAFT GEAR DLUSTER

I7. THRUST WASHER, FROMT, COUNTERSHAFT GEAR
OLUSTER

B, REVERSE |DLEA AND COUMTERSHAFT LOCK PLATE

18, REVERSE IDLER GEAR SHAFT

20. AEVERSE IDLER OEAR BUSHING

21. REVERSE |DLER GEAR

22, FLAHGE WUT

23. LOBE WASHER

24, PLAIN WASHER

26, UNIVERSAL IDINT FLARGE

26. REARA FLANGE DIL SEAL

2T. SPEEDOMETER GEAR

28, AEAA FLAMGE SCREW AMD WASHER

o g 1

E O =i o

29, REAR TRAMSMISSION FLANGE

30. MEAR TRANSMISSION FLAMGE GASKET

1. SHAP RING, LARGE

32, MAIN SHAFT REAR BEARINGE

33, TRAMSMISSION CASE

34, FRONT TRAHMSMISSION FLAHGE GASKET

5. MAIN DRIVE FINIDON

36. REAR PIMION BEARING OIL SLINGER

37. AEAR PINION BEARING

38, SNAP RING, LARGE

39. SHAP RING, SMALL

40, FRONT TRAKSMISSION CASE FLANGE

41, SHIFT SHAFT LOCATING PINS

43, SECOND ANMD HIGH GEARSHIFT FONMK

43, LOW AND REVERSE GEARSHIFT FORK

44, LOW AMD REVERSE SHIFT LEVER AND SHAFT
45, SHIFT LEVER INTERLDGE SLEEVE

46. SECOND AND HIGH SHIFT LEVER AKD SHAFT
47. INTERLOCK BALL BEARING

408. INTERLOGE FPRING

48, INHER SHIFT LEVER SHAFT DIL SEAL

6O, LOW AND REVERSE OUTER SMIFT LEVER

G1. SECOND AND HIGH OUTER SHIFT LEVER

52, OUTER SHIFT LEVER INSULATOR

53, SECOMD AMD HIGH SYHCHRONIZER BLOCKING RIND
4. INAP RING

GE. SECOMD AND HIGH SYNCHRONIZER GEAR
G8. SYNCHROMIZER SHIFTER PLATE

57. SECOMD AND HIGH SYNCHRONIZER SLEEVE
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Fis. 314

case, Then, b cockling the maln shaft to the side as
far as poasible, disengage and remove the shift forks

Remowve the maln shaft foont snap ring to penml
the removal of the synchronizer nssembly and the main
shail gears (see Fig, 318, Snap ring removing pliers
are recmnmeniled for this operition, Afier resnyviog
the snapy ring, supgort the synchromizer and main shaie
gears by bard snd pull the main shaft through the
wents- il out of the hoasing {see Fag 319)0 The main
skafl can then be pressed sub of the bearing

Bemove the reverse Bller andl councershaft lock
plate, Tu facilitate the renssembly of the needle bear
ias and chester gear on the eoumtershalt, drive the
countershaft out of the rear of the case with a dummy
shaft (sce Fig, 330}, Then remove the conntershuit
piar clpster and the three throst washers, Corefully
naole Lhe pagdtions of these washers b avoied milsplace-
ment duriog reassembly, Afler removing the coumier-
shinfil aseembly, pemove the reverss idles gear by drivs
i the idler mear shaft out nf the rear of the cose

Fin. 319

Fiei. 320

Ramove the shift shaft lecailog ping {ase Fig. 3211,
the shift levers and shafts, and the oil seals. The inler-
lock assembly can then be easily removed,

Reassembly

CHAMPION AMD COMMANRDER Al tromsmizsion pars
showld be inspected for wear or damage and, il neces-
sary, repliced. When reassembling the transmission,
alwiiwrs (mitall new gaskets and il seils.

Install new shift shaft oil seals, the interlock as
pepthly, the il shafts, and the =hifl levers. Shif the
tranaussinn ot any - gear and, with one end af the
inderlock slesve amiirst m shiflt shafl cam, the cleas-
anee hetween the other end of the deeve and the cam
on the ather shaft should be between 0017 and 003"
(0G5 miva, 6 0,130 .. Imterlock skeeves of differ-
ent lempths are availabbe at your neanest Parts Dept,
Alter Installing the correct interlock slepwe, leck the
ghift levers in place with the shift choft lneating [ainag,

T instal] the reverze Wlor gear, place the pear in posi-
ttam and deive fnothe idler shaft from the rear of the case,

Fiz, 321
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SECTR ARND HEW — LW AND EENTRSI - GUARSHET FOad

SSCARSHET FOIER

LT AT AEVERSE THET
=" LR AWD BESST

§ht LEVES
FARALDGE BLEEWE

| ERiZ AV E R

ST BIAFT
LDCATRE FINE

.ﬂ:*; ._.-"""-.

SECOSD AR D kR
FHIFT LEVER- AT LAl

___.l—ll-il'.l.nl"cl.""l
SECIOMG: AND HEH
DOUTER BT LESER

Fic. 322

Flrure 522 shows the relative positions ol Lse paris of
the shifter mechanism when it is installed in the case.
Using & dummy shaft to hold the nesdle bearings,
spacer, and thrust washers in plice, install the counter-
shaft gear asembly. The countershaiit musi be driven
in from the rear of dbe e2se with a drift. Align the slots

EECDOmD &nD shid

. SYRChIOHITA BLERS
SHECOMD MRED HHBH ¢

S NPRCHACRE TS GhaR

PLalis

Fig. 323.—PaRTs OF THE SYNCHRONIZER GEAR
AND SLEEVE ASSLMBLY

in the countershafr apd 1he idler gesr shait, and inser
the reverse tdler and countershait lock plate,

Assemble the synchronizer gear and slesve assembly,
being 2ure that the gear and sleeve are in their original
positions {observe marks made during disassembly ).
The identical ends of ihe twe 2-3/167 (53556 rmm.)
smap rings should be booked in Lhe same detent plates.

Press the rear bearing on the main shafl and insert
the main shaft through the opening in the rear of the
cazsa. Install the main shaft gears, the sypchronlzer
assembly, and the mpin shaft front snap dng, and in-
gert and engage the shift forks, Be sure that the sym-
chronizer blocker ringz, which were marked during
disamembly, are installed in their original positions.

Insert the main shaft frond bearing rollers in the
pinian, & coal of Lobriplate will hold them in position,
Then install e pinion on the main shaft,

Zhide the speedomeler drive gear on the main shafl.
Using Teansmission Rear Flange O] Seal Driver
J-2038, install a new oil seal in the rear flange (see
Fig. 324).

i jﬂﬂy

TRANE REAR FLAMGE
OIL SaL BRIFER J2518

Fii, 324

MoTE—The oil seal may also be insialled with Che
rear flange on the trsmission case, Adier replacing
the oil =eal, install the rear flange on the main chae
{long cap screw in lower right hale).

FiG. 325

Install the il slinger on the penisn with the con-
cave side facing the pivion gear. Titting a section of
Nupe agAinsk the inner hr.arin!z Ice, drive the pjnin;\-n
]'u'-:lri:uu: an the pinim and into the case {=ee Fig, 325)
When installing the pinion bearing, use the Transmis-
{inn Ei'n-:]lr{lnixﬂ'r lli.hg; |:'r|:|h“-¢|.|.|rI ]-II:,:IJ-{:I for the
Champlon or J-2059 for the Commandes, o take up
the thoust and prevent passible damige {0 the svn-
chronfzer.

Testall the =small spap ring en the pinica bearing,
using snap ring removing pliers. Then install the pinkan
bearng large snap ring, ihe front Hapge, and the irans-
MESSN COVEr,

Fit the companion Range on the main akalt aplines,
install the companion lange washers and net, and
Highten the nut secarely.

Note—1If the companton flange nut i3 pod ghtened
sufficiently, the speedometer drive pear will rotate on
the main shaft,
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SECOND AMD HIGH SYNCHRONIZER AStimply Lo AND REVERGE SUDING GEAR
hikIM SHAFT REAR ELARIMG

SECIME SPEED SCAR SCWERHOR
"'I:,.- 1 _.--.. \. ""'“. = —r Ol SHAFT
- EARINGS

WAAIH DRIVE FINKSN '-'l"'

l"l
-.-..--.-l-"‘l [y

2yt [T Pk e
#fﬂ'fffj B 1'{'\‘[‘0&.‘%&{%\& TR meﬁ‘ﬁm 1‘:*-\‘

i B -"-'

”"""v““‘* 0. HOUSING

L I . . .
TRANSMISSHON FIMIGN q el | ]-I\'“'“ = -k | . I;’ e *;’1?}‘

SECTMD AND HIE-H,;—"']I Ty g Z
- FEJHH’_//'; ;o . :' ;.:*—\. - - ... . . . - 0.0 SHIFT Ral

C.0. CONTRQL LEYER
b, Pl

IMTERLCEK,

SECCOMD M HesH SHIFT LEYER  LOW AMD REVERSE SHWFT LEVER.

Fwr. 317 —CoONSTRULCTION DF THE CHAMPIX AM0 UCOMMANDER CIveRnemvg THAMSMISSI0N

KEY TO PARTE OF OYERDRIVE TRANSMISSION 1N FIGURE 326

I. TRAMSMISEION MAIN SHAFT 2T. OD. SKIFT FORK
£. SWAP RING. LANGE 4. 51N WEAR SHIFTINA DOLLAR
1. MAIN SHAIT AEAN EEARING 8. SOLEMDID PAWL
4, SMAF RING, SHALL 4. 0D, 3OLENOID FAWL OPERATING ROD DIL SEAL
7. MAIN 3HAFT DIL BAFFEE 11, O0. SOLENOID
B. ADAFTER PEATE GASKET FI. O0. SHAFT RIN0 GEAR
T. ADAFTER FLATE 33, 00. SHAFT
§. FLATE AND DLOCKING RING H. SHAF RINE
§. 5UN BEAN OOVER FLATE 36. OO. SHAFT BEARING
4. ADAPTER ENAF RING Fe. O0. HOUSING GRSEEY
i1, ENAP RING 1T7. O0. HAUSING
12, HIN BEAR 38, 0. TO TRAWSMISSION CASE SCAEW
13. 5. PINION FAGE i5. 00. CONTROL OOWERNOR
9. AETAININE CLIF F0. GOYERNOR GEAR SMAP RAIND
3. FW, DLUTDH UAM d1. 00. CONTROL GOYERKOR BEAR (0N GOYERNOR )
[B. GLUTOH AOLLER RETLIMER $PRIAG 41, 00, EONTAOL GOYERNDE GEAR ON 0. SHAFT)
[T. FW., ELETEH CdM ROLLERS 41. SPEEDOMETER GEAR
|4, FW. CLUTEH AGLLEA HETAINER A44. SHAF AIMA
Te. AETAIMING ELIF 45. 011, SHAFT EEARING
MW DD, SHIFT RRIL REVEREE LOEKLHN SPRING %5, 00, HOUSINE REAR UIL SEAL
2. 00, SHIFT AALL 41. UNIYERZAL JOIMT FLANGE
12, DD. SHIFT SHAFT di. FLBIM WASHER
23. OD. SHiFT SHAFT OIL SEAL 49 LOEK WASHER
4. OD. SHIFT SHAFT LEVER 50. HUT
a6, 00, JHIFT AAIL EPRING S1. 0. CONTRAL LOCKDUT SWIiTCH OASKET

i6. WASHER &7, 00, CONYROL LOGKOUT SWITEH
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Overdrive Transmission

# The purpoie of the overfrlve 5 in reduce the en-
gine revolitlons pt hizh car speeds. When the oves-
frive culs in, the engine spesd 5 owiomnically re-

duced approcimately 30 per cenl

The ovierdeive tronemiesion i3 divided intn twn parts
the inaln case and the overdrive case, The ]ntemuj
piirts of both the main case and the conventional trans-
iigsinn care ore slmilse, The fundamemal shifting vt
three speeds forward and one in reverse i aocom-
(Hished in the main cise

When the transmission is in conventional drive, the
podernar civenit i5 open of the lockout switch and the
sodennid paw] 1 locked in the relensed pasition. The
drive i throwgh the trensmission meain shaly, the. pine
itin cage asembly, and the overdrive main shafe to the
privpetler shufu

During cotwentional drive the sun gesr, heing locked
in the pinion cage assembly, prevents the rotation of
the pinson geirs on the ring gear, The blocker plate
redales freely with the sum gear.

When the overdrive contral bution s fully de
pessed, the sup pear is moved forward, the pisien
geirs are wnbicked, and the circuit through the bocks
aut switch is closed, At 2 speed of approximately 31-
1/2 miles (50,68 kim.) per hour, the overdrive control
EOVErTiE -;-er|:1|'|]|:[e! the overdrive relay circwt and
prerpizes the overdrive solenid. When this occurs, the
salenoir] pawl {s pushed against the blocker ring, The
paw], hawever, will not enpage the hlocker plate until
the accelerator pedal is released. The torque change,
which resilis when the accelerntor is momentarily re-
leased, shifts the blotker ring and allows the pawl to
enpare the blocker plare.

During averdrive opermtion the drive 18 theough the
miin shaft to the pinion cage asssimbly, The pinioa
gears rotate arcundd the sun pear which is locked In
positinn by the salenoid pawl. This action imjkarls ap-
praximately we-third hgher speed to the averdrive
main shall fng mear

When the car cuasts down w0 speeds below npproxi-
mutely 23-1/2 miles (41,03 k) per Hour, Lhe govs
arnar bresks (e overdrive relay circuit and de-cner-
pizes the aveedrive solenodd. This causes the overdrive
tn disengaee and return o conventional gear ralio,

Ay amy e during overdrive operating, ConVen-
tional ratio muy be obtained by pushing the accelera-
tor peclal completely down (past the wide-open throttle
positinn . This brenks the ignition circuit momentarily
and the resuliant change in torgue sllaws the soleneid
i disengape the pawl from the blecler plate.

1§ revirss sear is used while the ovendrive control
botton is fully depresed, the reverse shift fork moves
il overdrive shift rail to Lhe rear, hreaking e gow-
grnor cireait at the Tockoul awijch. The possibility of
energicing thé solenoid aml engaging he nverdrive i3
{hus prevented,

| + O WUl LOCROLT TRITTH

Fis. 328

Disassembly

CHAMPION AND COMMANDER Using Companicn
Flange Holding Teol J-2035 and LCom wnien langs
Paller J<2046, memove the companion fange nul am
the companion Tange.

BEeniove the wice which connects the boclieut cwitch
in the povernor (sée Fig. 3381, Then remove the back-
out switch and unserew the movernor asgembly from
Lhiz |'-1.'J;'rr|r.-.'|' '||l.||.|::i|l!!;.

[Frive aul the tapered pin which kolds the owererive
shift shuit in the overdrive case (see Fig, 339), Pull
out the shift shaft ns far as possible to disenpgnge the
n[wrajln-u e from the slatted shift rail.

Remnve the four cap srews which hield the over-
fvive housing to the transmission case While remov-
it the overdrive howsing, lightly tap the end of the
prerdrive shafl with & lead or rawhide mallet. Doing
ihis prevents the shafl from coming ofl wiih the hoos-
feg and spilling the (Feao whealing roliers,
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Rornove the reverse lnckug spring from the housing,
the shift shaft lever from the shift shaft, and the shift
shaft from the inside of the case. The removal of the
shife shail oil seal & then exsily acomptished.

Uszing a brass drift, drive the ovenirive shaft frant
bearivag out of the Tront of the bouging and remove
the governor and speedometer drive pears. Removing
the Tear fanee oil seal then permits the Termoval of the
two snap fings and the ovendrive shalt rear begring.

r:mu.lll one cap screw 1o holil the adaptes EJI:\LE L
the miain cose, Then rémove the overdrive main shaft
catching the iree wheeling rollers in one hand {ses
Fig 3300, Eemoveng the Torge snap rimge witl then: per-
miit the removal of the ring mear from the overdrive

shafi. . - 5
Eemoving the retnining clip ot the end of the free & .' <

wheeling cam permits the removal of the free wheeling . N - J

gy and the pinion cage nasembly (see Fag. 351}, To : - D, T, BAFT BAL AGE MLy —

remove the free wheeling usit from the pinion cage J i

assembly, remaove the retaining clip which holds the
two units together [see Fig 332), Then remove ihe
averdrive =on gear and shift rail assembly (see Fig.
A33 ).

RBemove the overdrive srlenoicd |l:r taking off 1he
eap =erews and lock washers and turning the solensid
clockwise ene-guarter lurn (see Fig. 234,

B[ WHEL R TAk

BET MG CLT

s oD tHPT AL

P 351 Fie. 334
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Remove the larze snap ring: from the adapter plate
tepe Fir 3358, The sum peiir Fnver |r|.'||c. LI® gigi grear
Bbstker axgembly, aml 1the sdenomn] pawl con then be
reciivie] (s Biws 3300

The pracelure fue the (isassembly af the ovesdrive
trtnsmossion mein cose 18 the saeme as thal dor the
canvertional Iransmisbon, with the follwing excep-
LIRS

RBemove the main shalt, adapter plate, zears, and
aynchronizer assembly from the case as o unit {see
Fie 337 ). Afler removinge 1he '-:l.'l'r:'|11'l.'l|'|i.i':1'r aremialy
anitl the erars from the madn: shiaft, remove Lhe mhaien
sha it rear benring large snap ring (200 Fig. 1R8] Thin
pull the udapter plate aff ithe main shafl rear beaaring
and remove the o dlinger Tmom Abe adopler place,

Reassembly

CHAMPION AMD COMMANDER Al transmission parts
shamld B inspected Fer wear or damage and, if neces-
sary, replaced. When reassemibling the overdrive trans-
missign, ilways instell new gnskets and oil scals,

The procedury for the repssembly of the sverdrive
tranemisswm mnin cose is the spme a3 that fnr tho con-
ventional Lransmission, with the following exceptions;

Place the oil slinger in the adapier plate, insert the
maif skaft afd rear bekring o the adapier plate, and
install the kwrge sopp ring, After Installing the syn-
chromizer assembly and the gears en the muin shaft, in.
gall the pdapter plste and the main shafi assembiy
in the main case, Then fasten the adapter plate to the
Cikse Wil o I_ll'h ST

Imsert the pawl with the notched side up. When in-
slallimg the sun gear biocker assembly and cover plate,
L =yre that the hlocker ring ond the paw] are properly
positinned {see g 3393, Then install the Inree Enap
ring in the adapter ploie

Imstall the overdrive solenoid by turning the selenoid
eounterclockwize  one-quarter turn and attech the
salenoid d0 the case wilh the two bock washers and cap
SCrews

instoll the overdrive sun gear and shift radl ossem-
bly. Altach the free wheeling unil 1o the pinion cage
pssembly with the large retaining clip. Then install the
pinion cage ard the free wheeling unit sssembly on
the main shaft and secure the assembly in place with
the small revaining clip,
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Fig, 339

Tnztall the ring gear on the overdrive main shafl
and bck Bt in place with the large snap eing. Inserl vhe
free wheeling rollers In the coge using heavy grease Lo
beldl them in position. Then, torning the cage i roll-
g3 counterclockwise until the roflers are in their low
praitions, install the overdrive main shail awd rimg gear
on the pinion cage and free wheeling unil assembly.

Itlslaill the overdrive skaft rear bearing with the two
snap rings in the overdrive housing. After Inserting Lhe
spoedameter and governoe drive gears, install the wver-
drive shalt frome bearing in the housing. The ol seal
should then be nstalled with Tronsmisshon Rear
Flunge il Seal Driver J-2038.

“rE.—The oil seal may ko be ingtalled with the
overdrive housing on the main case,

Install the overdeive shift shah oil seal. shift shaft,
shift shaft lever, and lckop swing in the housing
After removing the cap screw with which the sdapter
plate haz bBeen held on the trapsmission case, fostal
the averdrive housing. He sure the overdrive conduit
brackel is atlached to the housing by the lower feit
CA[ BOOOW,

Puch in the overdrive shift shaft o engage the
operating cam with the alotted shift rail. Then drive
in the tapered pin to retain the shift shaft in its
[MTOPRF paE Lii.

Install the keckoui swilch and the governor, and m-
siall the wice which éonnects the Tockour switch and
the governor, Fit the companion fange on the over
drive shaft splines, install the companisn Aange wash-
ers and nut, and tighten the nut securely.

MWoreE—I7f the companion flonge mut i wot tightened
sufficiently, the speedometer and govemor drive gears
will ratate on the overdrive hall,

Installation of Conventional and

Overdrive Transmissions

CHAMPION AND COMMANDER  Flace the transmission
ca=e an the clutch housing and tighien the cap screws
securely, Insiall the speedometer pinion. Then connact
ihe shift rods o the shift levers and the spesdomeier
cable Lo the trinsmision case. If the car is equipped
with overdrive, constect the two wires 1o the dnvertlrfve
gelenoid, the ope wire 1o the lockout switch, and the
control cable to the owverdeive shilt shalt lever and
gomduit bracket,

Move the fromt gropelier shafl and suppatt assem-
Ly forward on the rear propeller shafy splines, and at-
tach the propeller shaft support sssembly to the cen-
ter frame cro= member. Fasiening the universal jni'l'll
te the Iransmisdon companion flange completes: the
installation procedure,

Fill the transmission 1o the level of the filler plug
hale with 1he recommended lubricant. The overdrive
hoizing wn dbe ovendrive transmission musl also e
fillsd 1o the lovel af the Hller plig. For complete lu-
|!:n|!:|.li1|I| information, reler o the “Lubricatlon” sec-
1iin,

Gearshift Rod Adjustment
CHAMPION AND COMMANDER  Tu adjost the siecring

st RL‘-.:I.r.‘.h:iI'I contenl, first dizconnect the shift rods
{note Lhe poettion of sach clevis) fron the iransimiszion
Tevers, Then pry out the phigin the shift control box
antl inatall Transmisson Shift Rod Adjusting Gage
S, [-1306-8 ¢see Fig, 340). This new ool may be

£ TRAMS. SHIFT ROD e
| ADJUSTING GAGE L

Wi 340

ordered, or o section of the odd (ool {(Ma; J-1308-A)
rnay be milled or savwed oul (see Fig, 341).

Check to see that the shill levers on the transmission
are in the newtral position, This can be determined by
the sction of the imerlock,

TRAMSMIZSION SHIFT ROD ADRISTIMNG BAGE J110m.a

-
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T e

Fas. 2l

By turming the threaded clevis {complete tutns, not
hall burns, ore necessary for adjustment because of the
shape of the clevis), adjust the length of each shift rod
s that the holes in the clevis and the shift lever are
in perfect alignmeni. Then insert the clevis pin and
secure the clevis in position with ithe lock nut. Repeat
this procedure for the wiher shifl rod, After adjusting
both =hilt rods, remove the adjusling page and re-
instill the plag




CHECN-DUT CHART :
GOYERROA-COMTROLLED :
OVNRDRIVE ELECTRECAL
SYSTEM

CHakPON aMD COMRAMEER

B HERNCA CLMHIRELLCE OVYEER
OEME LU TRIC A, 3VEATER

CHAKPOM ANDCSMMANDLR Thy
Fallesdreg imalnmlized pef b wicam

dagen |[mywma M| crsadd ba
mlu wipp chophieg he alachrcnl Ly
e ol W ardrgnd rercmukm T

-l L

- el
RO L FRE T FIC v

.- ] " Ll
Uglewiryy imppgliged o dd Es mieds o ] ik yTarar
milk tha gesHra weiich on e e . e | ;
mwiud gn msatral ard ke ey coe- I . _-1EH . -
1ol baznjoq He 2ok Iy dagerwne ""\.\. PR l: ._: —— X1 LT H}.;

e = ] . : o

ERL { E\. U e :,'1 w5 Tuiman
f FTEN .
R L oy
ALY _-'I" \!:-\. T, Y
L T

[ L

LY

ThamiMifZats Will MGT ENM.
BARE |H OrERERLE

Fis, WMF _WirinG DaGkaM OF THE
00 R DE O IROLLED T oA NE MISSEI

i FTTTUE TE R PR TR B TLTE L
rplpr ard replacd 0 Bn F A onomTend aal

Cadad Lk rdirsaal les prapes zeslem -|

L _I_

Iqemap tlp wing Lopwe the arevcblie ceeiad
aurmmam, Them etk b s ek L

e [ PRTR S A PRHE

il g dap bt i beerd p b papddeg et
wliidd wed Heb d—trdd i e e, lhs
gapgt Y e 1eanllaa dn waivalen thal
¢ - phmidd La smrilie, & Hi

st citcrl Ber b bep mpchud Wntn
1he [HE=1g vz, A tha griien w[nk
ca.skrpn bvnk cnil awp wiba b b eds

RMaresie LAFEECE Hirgs v bpHpad

HOISSIMSHYAL FPLL

AEAMYIL LI W0 (Y DR



Clank lu coadd o Py 3IFpa |-d%= qudd
nid aim| lgrear ma Hp pradhis mbs

L TR L LT R T T
duted vl w1l D Pk g AEH - TR b
LTTLEEN] PR PREF P

Thmab I corrarl gl hw thewilw e 0wl
wrn' Incwiea wa dbr = dVen ol I
L ara Canddl ipdezm 0 by

s v TR IECELTELE Uil Bl S ULl R Pl T

Chypk e mimwiion b dems miey =ialvh

LI 1= T

EI:.JIHI ol Wk rHrEwb |

|C..r-| ul prly yup -.r..-.:.,.ﬂ |

Ih'\u wavarl ul witem Ir r---l.F

kg b1 M 3oasedey Drbdms wmien and
Ha -\.-l-:lu r|-|||- MR, [LLL sl

|

| LTI J

TALNIWISSIONM WIlL WOT
CHAMNGEE FRfhd OYEEDEITE TO
ECNYENTISNAL GEAR W T THE
ACCELEREATONR FAST THE WIRE.
DeFEN FOIITHH

- T

uI::: | FEETHIrr i}:-r H.n.l.h -‘-- [y
dane vdbwrd N
iy og e

CFEH.
. e

| gener]

e
Uy e

TVOSFIC ADES TF1 I8y 09

l Thie “gum " ek IH:-'\-; drr Ha gty

— R ——— [P — Y AT |

1wl dhk e BHEwMD arbp G e
s ™ T Wi on " Illd-lllllru b L i
Tk S gl Ha mm’ ram aes f oplagal.
|-.-m.-| o Ik healPEmat ML -2 2ai=ch. | L':_‘:"" ::"' e amarine Bl L__:...

Thp ryrur: [T R S
Capep Foup enrwed nptmis e sndidii Bl-E=4
kb

e B e
e
1
gt Ira ravirl o dm Wl g gl :

= by armda e e Frgap 4 maromml,
Hikaa o hElE rhy =

[Frreet 41 by ot sl

1
- g by sapuais Hin phoagas wn b sk e |
1 “huck i LLIIEAT dE TR 34Ty wiwanyd | bk awl jered ke WiCwwl wtich Cairdily

| whalwrie] rur Cwval.
| Ll ] LI.lII-‘E‘.I
[y | ey P T PO S Ll -

kunp [Ehc ool el Anjrrt nlih dn e prepe phagal 1a -

ay bl
| P 1=uk |

Ky wmngel o ik |----J|

-1.-.-'- di Wdald I'rk =il

Chagt = =rigd o byt 'la].-l " rala Al
o kg drgapreree ledeoad wmich

i,

Iupma o snglick Ha "Bicr’ =11 mping 4s
Iy renpiwbany It ral

Nyphim Cuk* blarl™ ' b 3= Hpd
wihmler I P copwsn 12k doem patee.

my
wlara
riiegl . —
Hs wrual R
AHE ey pl e ek e RO
ek

o
— ] — i
TrP ok Teth, eplacd it b tord 2 | [Fre gt | Brer 1t e -I'-I-:":I.:I, e T —
i """""_‘I = '.""'d'l"'l"“'"'d' T N TR TIT IR I PR l
P 1alick.
= . e Chwil ot Camramt af n 'Ill-nl' LD TE Y]
Dy w s 15r "ond” wak w14 _il-'l"\-:l:__—n:i-r::wl-::'?l LT
E:::I.iu- Inley 14 Bl WO AR IRBIEE, Paphiein Feeed - r 1k 1k

$£1 MOISSIMSNYUL



17 TRAMSMISSON

1% ANTI 144 SHOF MANLAL

EFEEDOMETEL GEAR CTHARY
| K st 1= 10~ N T Ting Mearn G N TTE Famt W TaxL wu.
Lirl XYt ian k114 Ikl Ik Laknn I FETS
4. LTI L 1] ROCES L] Lk
LR H . -
; . ¢ T 3
1l iGpnuiel Greer: Ls LD FrmLEd
Sl - e
. . . B z LI
PRI S al ivpLaizl Creer; lu £ s
LU FS TINY ol i £ 8Enl s _ 13 - 10083 _ o
1¥prerial Vadicr Al - el Er Ly
=4y u.Cox |5 (%] KK W
vspeed] Dieder; | vSpeziol Orde-) f 3 =
4 =5 Sadeld - - .
17 00 Aldc
Mo Cageey | s pecial Oreer; 5 B e
Lo 10 I a I =005 L2000
Cimazcrios Il -
. 17 §I0CHA LFyant Id
LIYFRSLN T 1.52 1Bawerdl Oreer - *
LR1LLIN :
1 i E? 20k 20000
1.1 1Epecial O ; + :
L X b, 30x0 1 k] 4] FI00ERT Lr=n LA
[ TRTRNE EU 3 41 - . e
Canupaamm 153 . -
' L = 17 - 5l00a0
15w, A srrr) AL * e
+ 5E e 2 | v Al0CEa ERIFH-L
Crepapye ——
Loy . Am L EOLE : 3 310074 330cdr
(S ial Caneler:

TAANSMISSION DIAGHOSE

TRANSMISEIOM HOISY IN NEUTHAL

DESCHRIFFION

Transrissinn muises in neuleal, wien the egine s
iZling. con perecally e classiies A= a0 hessoor sbawl.
Bearitg FEouly o peccenlle wpparent as 2 luss, al-
thotgly ir sevece cases d bomp or thud woll Le beatd.
Bggh, waern, shopped, or scaffed jears are sppatcbr
25 on intermittent growl or hum, An oor-sl-aligoeent
wondition Setweett the transmission amd the ehgive a:-
vomibly will rause & grind ofter the irabseusson haz
lreea in seewice 20F BOT CilRE

CALUEES
[« Mlisatizmuenl of ransmission =ith ebgire sszem-
hiy,
T, Transrewdon Pinion peating wer, gl o ditty.
B, T-imemsten consthnl mesh geses wurn, scufed,
chipped, ¢ bozeed.
Trnsicussion coaniecshalt Iatings scarce, warn,
citew, 4 Laugzh.
8. Toussmistion seotned speed mein stall gear bash-
icg rongk, seored, e Liolly wharn.
f. Transmizsion rooslane mesh grars nal poeperly
o:eshed wr malched,

1. Beplacement ol okly G constan: mesh wear in-
atiail af the cozpledr set,

B. Bevese idlor geur snadt &1 bushing rough, seorel,
ur wuokil,

% Reveie
bwired.

19, Eccunlric counlershall geas isgembily.

1. Cawntershalt springs or eadly weeen,

|8 Eccantric second speed ronatanl sneal gear,

13 Toe ach sk in constand 2esh pear ir@im,

i Ahnonrad el play ol foemarsbail gear, reeerze
idler e, gF ook,

15, Trmianisiae main shafo pilel bearing sadly waoro
ar brolier.

16, Tosuffcieo: lobricanl in cransmission,

[Te Incucrecl grade or poer cualily of lransoisgion
Iubzicomt.

idler pear worn, stufied, chipper, ar

TRANSM )5SI0M MOIEY N BEAR —
OVERGAIYE OR CONVENTIONAL

DMESC RTINS

Mozl Lramsmiziom mokses appatent ia opeolral will
wlgn e maticed i e, althwugh he frequency of 1he
higise will Tnermcee. IFaRSIOisE0ON NOSES €02 Fo engine
sursiongl petexla cecur &t deRoite spreds sncd are pot
appitrent threngbou? the entire spred Tings, Uotziobal
rznsmissin ooises dre sually oa |11|-','|I-|H-!I:..|H‘.I]_. hl,g]'l
ferpuency, hensllic rattde,
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AT RER

Lo Coeeditens raesioie reme 1 Eiry]l — uaudlly
e peenarnci ] or o e speede,

L Forime tmaxeal peciods eiag transreksed o

PR )
Iritiesi =l

a, Cluicn plare mechanical dampes imaperatee er
Popeget beadjaazasd

f0 Cluteh poate nechanical dampes sprinzs weizk
er Lrasken.

Transiision mgin shictl reiee e ool Wora,
ur ek

Iy

4. Treremission slelusr gear testh roagh. worn,
hurred, seadel, paieal, ebpesel o0 Tapeed.

8. Farersive lemiange or end plav of seoend specs
remitr =nall pezy on made shale.

B iy apeodeoaeten meacs.

TRANSMISSION OIL LEAKY

CALSEER
I. Lubeicans Jovel Lo Biel n transmisgian ciess
I Pamaged. iopropetiy installed, or oeissing peskets
T Navaged or opropery mgadled acloseals

4, ThTanerl, improgerly insba led, o nissing il
~hraw Tings.

B Trarenv=inn case ploas i o ey daieged.

€ Troremicsion case Sl heese, vissoce, or vhrezils
i,

1 Sand hole nroerie ke 21 Trassigission = - 1 CreeT

E Tse ¢f o lebreicans akich Jowme cseessively,

TRAHSMIESION — DIFFICULT SHIFTIHG INTG BERA
CALEE:
e Yinluze Jo celeaze eioich completely.
20 lnine sl siniag o sticking nrosplined in-
‘e shitkt,
o3kdine zear gl o owin sha T g0 nes,
A, Inenfiiert shamwlor oF lidiap tecih

5 lain Whafu splines disineted. bamred, o ozler s
thernagid,

B Sercheocizing Sril wuder sloove ats taa 1igaily
nn sy acnzomikel b,

Loprapes adjszmert oF the pearshife cont el @l

B Eermre canrse]l ekile meriionism cal-ui-line o ir
s ol JukTiciuior.

TRAMEMISSION STIGKING 1N GEAR
CTALSES
1o ¥rgine 1ol el completely releasid.

2. InsuiFwienl chamfe- at oedge ol pemseliie Zeweer
detead Lzll nolches,

L SWcliaz Eear zighe oo meain abo 2 sgelomes.
4. listarterl, Farmed, o elaersse cBosesed  main

shail =pliers, B i
5 f||1|1r::-'_'||_'r .1_41|i!|-=r|'|r_-nl al the peaesh S vamnig] ris.

TRANIMISS IO ZLIPFING GUT OF HIGH BEAR
ARy

- ATEsaliment el croseisenm aizhoengzioe aasce-
Il

TR A ez @O Lee b wAkR o FERETCH,

olmspfEeri o sheln lewer ccrerush wssembly 30003
teT Sn

een ST ever esbacs desomlly,

A

ez ek wiljuEriene =0 -he weehe b= eordnl e

TAANSMI55 10K SLIFFIRG OUT OF $ECOND GEAR
CALEL

Admrmd cleal sty Tevween =econed spem| cone
=gl sl gear gl wsin sl

20 b vl el play ol zoond speod consan: mesh
KEal ez rmcnn zah,
3 Secand speed ootk post Leclh worn, saperss. or

PRESEE I

A Ik Ficierl =R Tewer irte-wok aesemhbe by
Lensiae.

5 Waty ulif leeer interinek 5|!=1|'n'|||_'.'.

B- In=ulnwivrl cea= miech

To Jrwztagzer wd sttt of she peasabaft ooneenl o=,

TRAANSMISSION ELIPFING DUT QF FIRST QR
REVERSE GEAA

LALERS

o Friest ok reverse shefone wear Laeze onoauan shefi
slines.

2. Fiest and reverse sbenp ocdr ket wormooar
Lapicied,

3o DA 2ait el oes wore ot dlsioreed,

4. Coulesrhale Reer speed pear worn £7 dapered,
B. Yoxemaxive poel [ay o Cutnzershall sn -rasmanission.
6. Boversy ler wear Leerh weorn oo Saporsk

T. Ywreegive ol play =T —everss wller e in Erans-
R G

B. ToMoierr aras mezh

Ioschiciert vhilt lewer amlerlocy spring lensinT,

LT
"

1y, Werp <aib Iever inne bk wazemblye.

Impreaee adjuzinait « F the gearshidd comirsl rods,

15 Worn us damndesc coinmershitfn o epenieradindl
lratiiggs.
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WHEELS AND TIRES

nrnp certter rm tyvoe whees and syntlecic cires ane
uged ort Charpinn aad Commander msilela, Tire sizes
Lotk standard and epuioeal, are gven oo 1he Tire Pres-
=ire Chart.

an accrodited wheel puller eouipresl wiln the cor-
spei et gchments shoeld be gsed wheziewen B orear wheel
wt Tt eemove]. Equipment of toes kond sdves time
and prevents damaee (3 the parts wowolvad. ‘The Fxc-
tory should oo ke papecled o congidee clains jor ceer
axle parts rlanaged by bammering o by iocorrect
use of & pller.

The romgzection of the Libes 1w zuch thao fhe re-
pir provedure Tar pogwegl oebder dades may be reed,
The grarral churacter=livs of =wnihetia rabher, hira-
ever, oiffer considecasly Trom Lhose of nawzal rabber,
amil all deziers amd sesvigs men should leara 9 ceong
niws ao] accedl theze diferenies.

Swilbetic ruzber Gire Inds a2 nat 38 nesstant La
culs and teats Ay Jalural rubker, sipecially when 1he
tresd @5 fot Vor this reasod svathesic fimes teruize
inare Niegqoent napections Ter cots Iooorcer <kl re-
patics can be made before the wasicg s seriowsly dam
ageel.

The wempsctatone of a tiee 15 adfeeted b 1he load cor-
rifl, 1hae ranning speed. the pawemerl lemperatuce. the
awcsphesic temperatare, and the inflztion poessuTe.
Sirce extremse heat iz prucotacly destructive toosen-
thelic dlres, nyverlinpding or excessive speeds zhonld e
aviridad.

Carciully balimcerl, troe Tunning wheels are axn-
dacive bo epsy sieesicg and masieum tire mileige Any
unbalanred conditian of the wheel and Lire jzsemblics
tay be bolh detrucuivs 2l dangerous, reduing ol
oy e Life of fires hot alzo the Tike o oIl wieprensiun
arad slecring pars. All four whoeel and tire assemllies.
shioeld, therezone, b peciodically balancod bosh sted-
caity and aynemicelly on in sccrediled wheel bulaneer.
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Carrece wheel aliprmend iz depeacdent oo perapec Jes
im, cambce. castet. King pit inclonictiom, ind D -ggk om
taras. Pe enreeed misalenment, several adjpsiouenta
mav 3 necosrary arsd should pe madle e 20 avered ited
wheel zligning machine, Before robeng cleess o wst-
ments, tewever, rheck 2l bres loc poessre and the
whiel brarings For Deoseness,

Tire Pressure

CHAMPION END COMMAMDER Tl iires zhculd be in-
Autedd when they aze coal fail lemperaure Approxi-
matedy T F. [21% L] )1, hecause heat developed by
{azt dziving Ieonpbaklly inckeases the air nressume. The
accompanyiag ckart Lisea the recoouznerded tire pros-
2005

Tire Pressure Chart

MDDELS $12E

FRESSURE
CWITH TIRE €DOL = 18"F, 20°G.])

FRONT MEAA

55005 fbd,

24 lis. (1,98 kgsh Mol [LEZ kgs)

BHAMEIDN EECREE Dhal. B Ib. (150 Egs) 26 th. 11,52 kpe)
A0S CHL. 16 I (182 kpald 24 Th, (L8 a5
CHAMPION STATION WAGDN w015 ALd. 28 Mk (1,87 kys.) 25 I, 1176 kgs)

EUMMARDER a. 5015 Sed,

24 b, (1,08 keso 0 1m0 T1LAD kwa)




1B0 WHEELS AND TIRES

Fio. 3

ad AAD T4 SHODP MANUAL

Installation of Synthetic
Tires and Tubes

CHAMPION AND CGOMMAMNTER Inspect the inside of
ithe tire rashig o penwne any dirt or ather fsoeign
el biee, [iesert Uhe oleflated tulse Tn Lhe enslg, |'-|-'|i-'-i"|#
the valve at ihe bilance miaek, oml inilore just enoagh

Loy poeae] o the Dl

e a0 vibe womiing compoend o other igh grde
map worked inbe heasy gide. i elinth e spange In

Ll ails anul sveals lsoromekls adl aroond Uhe base ot

the bulie, letween Che twbe and Deads of the e ssing
amil on the face of the beads (see Fhe 3440, I'he sEL]
aris asa labirdemit aml pedpees the [riction as the n
fated tule preses over the besds apd doeen inta the

well of the wheel rim

Place the wheel v o horizontal position with the
villve hple: up und s8arT 10 Freent the tice with the
palve poinding leward b enlve hole. Apply the firs
bewdl by pushing @ portion of 44 fote the well of the
pimn ancl woeking the remeibng por ever the [Tange
with o tire lonl daee Fig. 343), Then sposad the tive and
place the valve stem theough the hole in (he riny, The
uee of o valve Gsidng (ool ar a valve extension will abl

i puislling ihe vabee int pasitlan

Apply the scomd bead by forcing thee portion of the
tire apgosite the valve down ioe the well of the rim
anel, it tiee towle, wark the femtalnder of the beard
over the Hapge. afiernatiog from mgla o left w pre-
viemd the the from ceeepding on Bhe plg g5 Flg 544
e sure that the bewds are sl of the well nnd properiy
segtedd meninet che e then poll the valve oot =0 a8

tov sl Dl L= sneieldy dgiiml thi ram,

Whibe hobding the valve in (s posicion, e Qe
tire apniad Esaihy beacks mre seiledl Tl Eeiering ribe
(when macked on the fire) shoukd show evenly sbove
{hie gim Qupas. Afier the tire las besn properly seated
In the vire, detlale the libe L--m;-lur-.-l_u to ablowr & 10
s 11s |“l\.ill-rl'| i Alse Ure aml to poevent iL fram
befog pinchiel ander the tire beads, Then | reinfate

the tualie o the fecofmmendes] pressore,
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WHEELS AND TIRES DIAGNOSIS

FRONT TIAES WORN ABHORMALLY

oAb eES
I, Tires umeleriaitalel
o tnearrech fremn ol 1o -l

3 Lateril tire tum-cnl or aabble snoegorss nf oS8
e Lo;

i Tires impropesty rmente:d,
&3 Wheek stud s drawn 2ocaeevenly
riosprang wheel

Ao Txeewsive franl wheel veraber.

By Tlurzh oz unpreessaly ose of brakes.

#. Impropetly adjusted ool whesl beaass [desg-
2ZNEL

T. YFeopatrwt (rant wheel braze drmnres.

B Tire evrenloiciny [in cacess af 1,157

§, bronl wheel, hok, Srake drom, and Lire el al bal-
ATGE.

FAONY WHEEL NOISES

CALSEE
(. YWheel @ies sescioeye Trome

&) Locee hedrings

&, Hroken ot pitled bearings.

c) Drake drean liase oo bud.

) Fra're shues o0 bazking pline liuese.

o] Elah cape wease Cnowiesl hob

f1 Mub cover retaining sprimg hokes ard Iedse
an whee, b

. Wheel squeiks resa g Nong;

2b Waerl 2o nuls Tonse or cnrvenly d:dwn up
b1 Sliahl moveetent of brake drums ok hubs,
o Dhisl winlae etairer SOCUNK ot beeken.

d ) Lack ol leheication af frone w heel batings,
g) Fromt whee] bearings anlicsiel 2 Lghtly.
I} Trenl whee] Bearings hre'ven or pitled.

3 Yeriation in lire czcad surface due 1o repairsd see
tion o broken plact o casinm

d. Tvpe or condizian of Lice Lreid (noZse shnalae to a
Aear prrawl]

B. TederinFaterd bons (noize smiler o gpdl esom]]

§. Farclon aaject imbedded in liee Ireacl,

APNORMAL HEATINA QF FRONT WHEEL BEARINGS

DESCRITTION

Front wherl bearings, #leo cotrectly ailjusied and
lubricated, will pive off corelderable beal aller Lae car
bas beew i aperalion for s lime The service man
ahocld aut. lecorae alapmed if “he swheel bubs are warm
immediiiely after exdvtidel uez al the LHr

CATST:
{v Insubiciert Lubsicant.
2, Uue of g pror qualily or imesrcect g
canl.
1, Bratiags adju-ded oo tighely.
A, Tearings Troken or pirsed.

1-ade nd lubri-

S Hleal trgasler fram brake droms cbee we dragging
Lrakes

8, Fareign partcies suck a3 dite wml gre b hearings.

T. Thragmcing oot whee! brakes o abeciond aze af
the broles

B. Sieeroy Linockle zpiodie lent

%, Freertric (rieL whoel ho's

10 Verw Light el ulisicast sent.

FEAR TIRES ARNORMALLY WORH
CALSES
. Lites encder nilazer,
2, Bear wlis ol 3 alighvweoldee ts
w1 Bear zxle qousing spmeng a: Brokr.
. Boear spring cenles Lzl Gmnheei w? zheared per-
ittae reas pede aasinge Lo shifs e rear spring
¢ HEsken neas ZpTing reain deal,
WUz el Lncarngel seiss Aarllhs o r23T =pCine main
Teal.
e Chdasa o bt or beakan norear,
3. Far whee ren-ond s wobloe due Lo
g Waerl sud pues leoee no Seawn up arevenly,
b Wheel or tim slizsareed.
1 Bear asle shall lira or spreng,
) Rear wheel hoee oo asle shads,
ei Bear wheel hgte dvaes p; fit shal mapee.
k. Harzl and wnnerewin s wie al brakes,
5. Swmtaincd  ith suwed  déiving  (cspecially  an
CulveE=].
B, T7re dreal mmal senyensric with axle ckaft ceater,
1. Wheel, by, druwr, and e azsembly ool Al bal-
<NCe,

AEAM WHEEL AMD REARM WHEEL EEARINO NDISE
CALEES
I. Rezr wheel nise 122ulling fom -

oy Wheel s oo aile zhely Llupe:
LECT fr s sla3ic nae ).

o Wl ey way o0 axlz shat cadly wonn,

<)l Waerl kb wnd cdrom stal oeeca L

A Innerfecenics of brake crom will hiege shoce.

e} Trnerfezvoee f axle vhall with wheel hearing
Zelr el e,

1) Brake 2acsing plite e

Bear wheel braring neise tesdllinge Trom:

v Insaffzisny Tubmeat o,

i, '=moul paeor cealiry oz wototicet grads ol Tu-

CAnes wel BE

H

hicicant.

1] Wheel hearing cup or cone Toagh, soored, or
larned

) Wheel Lieacing 10llers chipped, cxacked, or worn
Jlaz,

e Wheel heatiagr inproperly zdjuzied (excesiye
axle zoaft end plorl,

1 Type wr cundition ob tier leead [Loise similar ko
FOAT el wOaE Noisey,
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10 SUPPLEMENT COVERING 1948 MODELS

70 AND 154 MODELS

FIG. 347
Front Seat Cushions

CHAMPION AMND COMMAMDER All of the 1948 Siuds-
BAker giEReme T SAra are equipped withZeloet-0-88a1 [rant
cushions, These cughiond aresoconstiruwciod Chat usillary
eail springs may be nserled babween the rovws of perman-
#ng springsto otdaln the degree of Ticmness desiced by tha
avner. Anxiliary springs are available o kits comtaining

four springs each

To dnatall the suxiliary springs, compress, inAerl, aed
pokition them belween the permansgnl rows of spripps a3
shawn In Fig. 147, Thea, using sulfabie lers; asten the
suzlliary gprings o the adicialne permanent springs witnh
the “hop ring™ fastupers provids] in the Belect -0 -Beal klia
an am Fig. 348,

Bralce System

|

FIG. 340
Self-Adjusting Device — Service Brokes

CHAMMON AND COMMANDER Fig. 349 flusirates the
new type contact plug actuating [pressarce) =pring as used
on the front brake shor assemblies of the EHE models.
This exlornal cpring replaces ihe small coil spring for-
merly used inside the contact plupg.  Opecalion and Bervicing
insiructims for this meckand=m are e samme A8 okl inod
on pp. E=23 of this manaal.

HRACALT aHF TR S338aELE

flasiL e fk . sen dadeR

B o o e s B R e —

|
i ' BARCRET 8RR

LIE WM
FIG. 350
Parking Broke

CHAMPION AND COMMANDER ‘The parking brake as-
gombly fllustrated in Fig. 350 is oszed in the 1940 closed
Bpdies, The handle, shodfl, and cable assembly can be re=-
moved from fhe hile and besckst arsembly by taking the
glop pin aut of the shafl. A Bole for the punch is provided
in the tabse. The ratehet speing may alse be slipped cof of
ils reiainer for replagamant,
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RETUEN
SFRING

O W VW A& L

M als
COVIR GASHET m i

HOUSING

CHICH

SUTLET
VaLvE

GASTETS FITTING

Vol

FIG. 381

PISTOH FRIMARY
sToP CUuP
Lok PIETOM
PUSH RODP EoOT
AR LIMKE RIHG i AZSEWDLY
w— ' 1 i
Master Cylinder

CHAMPIOM AND COMMANDER Thebrake ma=ter eviin-
der uded on the 1948 model cars is Hlustrotedin Flg. 351,
The cylinder howsing is of the cast alumimem type. Tha

cover and gaskel nzsembly may be removed for inspactlan
and clesntng of the kousing izterlor. Secvlcing procedures
far the master cylinder asasmbly arg similar to those out-
Inod on pp. 24 and X5 of this manual.

-
Engine
Ol PUMP —
ORIVE GEAR : e
WA -
THRUST s -
WASHER G r:""":"x e —
e, 0 = T K sopy  COVER
-, T = A coyes  SCREW:
‘== nosY cover
QiL PUMP e et — GASKET
DRIVE SHAFT GEAR b! ) U woonRuR
P T e,
. L]0
I ol PUBF QL PUKP
BRIVE SHAFT oot
i BODY GASKET
FIG, 352

0il Pump

COMMANDER ‘Theodl pumgon the 1948 Cammander does
nob incerparate e windakleld wiper raocsum boopler. [Bee
Fig. 352,] Tha vasoum benomber unit ik an integral part of
the fusl pumg azsembly.

The removal angd dizassembly procedores for the Com -

Gasoline

fuel Pump

COMMANDER {Optional Equipment for Champian), An AC
Serles CB esmbinotion fucl-viruam pemp L6 wsed onthe
194 Commander. The vacvum geciion of this pump acts
a3 a heoster to the intake manifold suctlon s providing
wnilerm operation of the windakleld wiper at all engine
spards and loads.

Disnssembly (Complete Overhaul)

Wash the autside of theusit with eleaning seivopt and blow
off with compressed air to remave looge grit and grease,

Mark edges of fuel cover and body diapheagm [langea

mander oll pump are the same a5 those outlingd oo pp- 87
mnd G of this marual with the @dcepilon of M Inforimation
pertaining to the windshield wiper vacuam boazter unll,

The reassembly and installation procedures for the 15448
Commander ofl pomp are the same as owtlined an p. G of
this mansal,

System

with & file. The paris may then be reassembled In the
sur relative positions.  Mote thal tha fuel diaphragms
flange is symmetrleal and the vasivm dizphragm lange
has bulges where the serew holeg ocear.

Hemove fuel zection cover acrews asd loeck wachers .

Soparite cover from body by jarring cover looss with &
screwdriver handla,

femove only two cover serows Ivom oppeslie sldes aof
the vicoum section cover and substifole for them twoe No.
i0 - 32 x L-1/2-Inch [llliater hoad serews. Turn thi two
long serews ALl the way down and then remove Lhe resl o
the ropualar covor @crowas, Atltcrmotely back off the two
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lpeg seccawy, a Do lurma al o Lo, walil o0 Meree .1 the
h=asy vicuam Sigphragm gpring | oo Leager offceiive.
Map the caver wlth 3 screwsiriver baradle O tha TTanpcs
ek ingecher. Hemove Lhe loo lurg dcrewd, e covcr
assemkly, claphrugm spring, =nd sprlay relzboer.

T ramous dlaphTagms ooy, 1 1% M CECEYEECY U U=
Inove Lulis, THARDCAETAS Meay or unheakec irem lonkes by
Lpping #ned of gull rodl wwas Trom mqienbang Ilange.

Tis remave recher grrn Asaembly, e Tleeled enc o
carlier AT pun b.esn with leel vather av ¢od off the end
w1tk A -kneh AL, 11Mye cut rocker arm pln wick 2 drilt
panch and harmer. Wiggle Tocker arm vntil Lok oehoatk
r#ap bing™ dilpheagmes. Then cemome cocher a¥in 5pTing,
Faskar artng and Lk asseobly.

Tit dl9a9za ehie 1A TAokeT arm assembly, cemuve the
ywep_ Ypaklng,  This Jllp@s e cemoval of the wadconre
linkes, fuel Link, Ink spacec, Llknk wasliers, and the bwn oul-
Or SJ3cEr wazhovs,

Lefl vacuson siagmeagr 2Ealpht sul of Bodv. Tiemare
fiel deashcago Ly 10 Ling il ef izl out, D ool Lile dia
pragms rxenssrely or sbaed-in oll zonls wllbe dzm-
3w, TOE Tar Tuel JiapEragm =pring and sprikg retumer
Tran 2ne qmp aedy.

Hetonve raciem secfaon walve pol cagR relairer sCrew
amed a0z nut Tetwnsr, ey cqlve Fud age assATBLes, acd
It pasmeely.

ERTGRYE WACCUTR <ecLitn ©frnT FLbe S rme win gralied.
Then remere cover @aale, i 5K And Heeadan rekainer and
A<Perm,

Lopscy babl -serewrcband cemavs [uel Towl, gagkai, and
Digwl &20eal, Remeye strainer scoeen Zrcim lup corar,

R vaave eeg ol gashet Teog g eower over straon.
AT Temntye Lhe tplel eulve =5meap add v3lve.

Femrve the aar funie amd gasHe: Tremsop cover arer dis-
phragm. Hemavs L pall el vplve spring and ouzlet walwa

Cfepning and Inzpaction

A1l pawsa shoold e cleaned ihorcaphly wath 3 Aclvent,
Olaw et all pRERZEEs #1700 compreswed air.

Check parks af Tuel pamp os Ballzwe:

Tupesver andounzp ood=s - Make =l chock For eracks
i becaknge,  [nspert tor diaphragm Tlinpge sk pse
Ly weanlsg an g ameatk Hat surlace. Rxamine 511 ol 1o
threased halis dar alpppped oF conssed threode, Breoken,
d2mared, oF sivere]ly warpen casilngs cequlre replasy -
menl ol compelo AT

Vave and rape asseoblas, walveg, and spriogs Te-
plach, FElent of wear car ol be detet mined wlsually.

Strudner Serean - Heplace.,  Iospecl new scceen daz
cammage ur chElrachien, Sereen nusl U sangly araund
ner g0,

Mocker Aavm Pin ool washer - Beplpee w«|Eh Aaceyice
Eyppie pIm AR wlsERT.

L.Inks - Hepluce fael and »acoLbn Tinks. Amnant n: weir
e bR deder manued vlewadly,

Tockid ATM Spring - [Aeplaca
Tumr, TelsTHoe or porradian,

“pring may by wek

Diephragm Sprlog - Beplade, Sp7ingmzy b= meub ircn

A i e TS fr cnrcas v,

Dibaplragon - Always roplacH,
Caghels - Always replape guakors roaseare bgal seals,

il Seals - [F senls are rocph orf bern, replace puon.

Lependlng npan Lhe exlorl of serase requiced a2 A eeeolt
of diaenceis, the comtaraton feel-vacuom pamg ey LE
serviced by ceplacemant Wilh & Fewe ALY exchange pa,
by a peneral overbaol wille the AT Repace E:t, ac by din-
fhragm repar with the &G Dianeain Kila.

Reanssembly

Suak rica ikighruasn assemkizs in clean kebasene whle
pecloroniap 1he 2olloainp sleps. Fuel oll mey b wsed, but
do nol ust sl lae a7 seiling compoiod

Aoisembile 1k gpae et owaT Tuel ok, Place sre vaeuam
link =o each slle of 0 T4l e The beak cniz ol 1
warwdm fne shocld comee (opethec s s dner surramnd
theBert hink. A&l [k hashy =hoodd polnein the same olrez-
Har, Flacs assemly al Uoks ot spaces between Lokey of
rocker arm andl ik wizlers wara pToslded, placy shem
i the peler slde alf each vacwnin link, 3ics rreker dcm
Pushing hrough kaies :n rockes a0, Cig warhers, Lk
a1, ardl TiRks.

Siard the ponp Bocy ro the berch, Teel Tlage down. Het
rachoF AP KpEang Lo oasion =i woe ecd owes eone cast
Il KK Edwdy  WLLh Lhe Ewis diuler 99acar washars over the
enidk il 1he husnng, sicde recher alom Lod 1ne eexembly
Inla: Py Dutar #nd ol TROReC arm ypeing Slips ower ann-
jortian o Lirk spaca=. The apen rodalall Pk heoks must
Pl fowsed uaecum Foapgn, '.|.'E1'|.'|Flﬂ:|'.j_|"i|:.' ok ln 1aoker
arm and link asEcmibly w:th small dl&meree and L AL T
Ma 2T-R

Tuca the (radgs ey avee sa the fuel diaphragm tlanpgele
wp, 5ot the claplirago BRFAAE &f the staked-ln cil wseal,
ard ine —stainer uc Wapg 5[ The zpring. - 1'ush dlaphrogm
pell redibecagh retalace. apeang, and g1] seal. Fiat sucliar,
il yull rod owse be at right angien to Lk, Eaclk the cia
phrapgm pall sadbethe Tuel link, Tho Juel L 15 the saort,
genier liok

Drive AP Tacl Ha. PT-6 il wlth perotneri reckér arm
pio. Flace wiesher aver pinpll ¢ad o plooaed spreadpin o,

[rntadd 2ael cowver s Gody, nading sece Lhal 1il2 marks
can cover and bacy Line usn Taah wa vacker aomountil diu-
phesgnn Ls 2lat accass body Tl Tnstall cover sooews
wnd Lok washers lapsely anlll =uedws just ensags lock
washers  VURIp Lne recher zrm thece g four full sicakes
Belore Ephtenang tbe carer screwd, af pwisp w1 deliros
Bk nbch presEoTe.

nsbAT ww pu skeks rn fuel gectian velvs pleg aed oir dome.

Flace a drop of hieht @il ro cullgl valve and ansiall 5
chambey pwer dlaphrzpm. fosecl waleespT Ing traic domd,
mstall dope Agsambly and gasket In o) Sover oeer dia-
prcugm, heluling pustf on its Sace. BMake sweve that spring
Reate prapes |y by uEey wing throagh fuel aulle:l hole as alr
dame 15 b ke EATaTH'YT,

Claar a drepal gl wll on liet valee asal dnetalliadfam-
Ler aver sloaseer. Indert aprang onowdlve ploge aad Ieeskald
vare plag nd gosket gpuar siralnec holdang pemp onolts
zlde as Qlug tm Hghinered 1ohe 2are Thal Sproeg séuly pio-
perly.

[msrall strajoer ecreen amd aew gazkelinioel cover. 1-
stull pomd meul an Thawl soeew. Asacmble 2ier brwl, eoving
il Inbix ansitlea, and Gk BRi Bbl SeCu ey,

Blacs Lwio gaskats and bwe valve and cage w3seablies o
A COver. [RieE valwe mazs e 3-14pged spder iac -
s e bl roerT. [helles valve muel linve 1-1egzed =pider
lacing Indo eower. Secoce vabre and cages with reluinec
asd B0,
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EUFPLEMENT 193

i. COFER PLETE SCAEW

!, COFER FLATE SCAEW GASKET

1. GAVER PLATE

i, EOVER PLATE DAIKET

§, SCAREEN RETAINER

i, SCREEN

T, VAL caoioR

E. YWALYVE AWD COGE LESEMALIES GASKETS
B WALVE AND COGE ASSEMALIES

1h VALVE AND CAGC ASSCMOLPES AETAINER SCAEW

11. VALVE AN CAGE ASSEMOLICS RETAINER
12. VACUUM DIAPHNAGM SPRING

13 WAGUUM DIAFHRAGM SPRING RETAINER
Bd. VACUUN DIAFHRADM

15 FEIMP BODY

1. FUEL DIAPHRAEM SFERIMNG

1, FUEL DMPHAASM SPEING HETRIRER
W, FUEL DAPKILE M

m, TUEL GO¥ER

T4, PUEL IHLET AND QUTLET TALWES

B, FHEL YILVE SFRINGE

T AR DDWE LRD YRLYE PLUG GASKETS
5 KR OWE

2F, VALVE PLIME

I5 FUEL STRAIMER SCREEM

ZE. FUEL B0'WL GABKET

i1, FUEL BOWL

. FUEL BOWE SEAT

3. BALL BCAEW WUT

31. FUEL BOWL BAIL

3i. DUTER BFAGER WAIHERZ
32 LINK WASHERS

3L ROCEER ARMW EEEHING

S WAGWUM LINE

S5 FUEL LIMK

5. VLCUROM LINK

5i. ACCHER ARM SPRiND

o, LINK SPICCA

#, ROCKEN ARN

4L, MOCKER LR PIN

11, ROICKRR ARM PFIN WASHER
1, FUEL FUMP TD BLOCK DAEMET
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Turn viruem Seclico pver el et ecreen Ln Facess over
valve hale. %S¢t scc=en resalner an scresn. PLace ©GVPT
plate gR=kaE, FveT plile, rover Serew gaskel, gk cover
SeTpw In pauttian moae arder names. Tigklen caver norew.

Pirgh {%e Aluphengm poll 1ad Thenueh siakedsa ail meal.
Lo Lill diaghrag=n 201l 704 &EeeRsvely as thiy mily dom -

e Lthe ail aoal.

Litn the pamp bodw 3hsve ayn Level and Esee Lhe vacuwm
dinphragm Eange. The Twd vacicm Hinks will swdap deeen
5noihat dhe dlagh espm pakl od can ba hookec toloth 1k,

Wrile Belding vacoum diaphcagm in posation, ine body
akanld he clamyed racmum side wp dn i vase Sguipgded with
hraas Jawd, Clomp e one of the mountng [lango ests
The vyeaum ¢iapmeiger mwa by held oowel wlth bady finsga
during the [ollow'ng gperatims.  'Che dlaphTagm 13 ol
lewel by neurtang AC Toal bin, PT-2 hetwesn cock«r droh
slap ané body step, Thi9 1007 gan ba ade Zreme a pleee ol
alaal %/26-tnek x 1702 -inch o H Snthez, Eend ans ond to
Docr g riph; angle hook 308-aces fear bend 5o onc,

Pace sacing celainer or piveied ool of claphrages pull
raft and the sacizg oo retaloee. T1a0C Y32Udm cAIVED DVET
AWFINg ann ahgm dbe 2l oachs, Tnaerl fwo T, 10 - 50 x
I-1/9-knch secews iz lwe apgoaite Ralce i cover flange.
Tk these long serews dewn. dallesndlinog f [&w uIns oo
wach, 145871 ranilar scoews wlthlach washe s, ad [Lghten
GTE'L 5oTAws a5l anguge Jock wosbers. Toploce (wg Tgrg
cerew: with repolur socews acd Tick widslers, FCAQrE
toal foam rrckec acns poelllur, TRIES allpwescke heavy sac-
purt ST g En pesh dapnrzm inko g BLeRcd pasliles, Tight-
an all eover sronws 2ecucely.

Testlng

Tae comlinailan “del ard wacaum purip cdrnnul be BEngh
lesled becagse oF The neavy varsum aeclicn cpeloy. The
roly alequate 1esl Tar 4mes type qumpin wilh & lws pesssere
paps when U ot 1 micanbed 5o the cneine.

FLEZ SECTION —- Spe mpe 105, "Fuel Pumpx®.
warluM EECTION

L. Glscarnery outlel dinanilaldd ~Ine fram pamy.

2, Cpon varoum e Lo windshleld wlpec and emeraie ons
pimy Frgen Idie through slew Becelardtlon o abivat 30
MFE.

3. The-ulvar abaild slart aperdilmg on juisn PREIRG anly
a1 aleout LS MEH Arg o speed and ceach Tull spaerd ot
abret 40 MTE, s Indlanling That the yacuwm seelhion
ls operatlng vo=rectly

4. [ ke waper dués nol Aarath, drlaeh windwhield e
lne ot pump and il B ihe akrrady delached uotlel
lne w:th a plees of Cubber hosc,

5. LLOWLY aperate cnplne droam wdie vioabeal 23 MPH.
The wper shauld =ad 5 Tl spaed ap=riling an b
enmine vacusm anly. o L0 40Rs anl, bt ran be aszucied
Eiat kha wipes mpear or Tabing s dateriive The pumy
v aretion is lnoperrtive if 1he windskied wlper
apoerates o0 eegloe waomutt 700 nol SR pump ¥acuuann.

Cnrter Catbureter {Madel WE-861-5)

CIHAMPION Early producllear car s zre equippesd b ke
Cartur Mude] W E-533-5 carbusetor.  Later procuchlon
gurs are eywipaed st the Curlar Mode] WE-EEL-5 £ar-
auresar. Tlhelabest oodel carbaeslod inprowes the o m -
wprn oo etasls and decoeases e pos 0y o laudifg-
up on hol #lavk6.  The new carlaselor mwy be readily
pdb=n-afimd Ly tpspecilan af the sulamedle ehake heat Paba,
Thlz b 15 Brre, rat beicg citesod By an ashegtod oo
an v Hie Mealel WE-512 -9 carhubetsr,

Tha disasa=mbly, sleaclny and Inapccting, and tke re-
ARS9Trhly [rocAdutes ace bhe same for (e new eecies
Cit T BR4T & 767 The LBIT macel. Thace ate, nowever,
two adjuslenenis that ddtee Trom the provicus mnodel car
buretur. They are L] The finat level adjustirenl which |s
AS5anch inalewl of LA4-lneh [=ep Flzo 35 amd (2] e
Coamabic oecloal sefing wiiel IS one nedch lean aralead
of an the vener dodes icark (2o g, 1855,

warioos paris aod oassuges In the WE-§i1 -5 carberetor
d:freT foam e parcts and passaees L e WR-G52-5. Ber
eauke of shese varatione, cars shodld Be lakar when re-
1zcamhling thrse sarbaretory tosee that the corTAcl pars
afa uged LmowReh macbasetno.

Dine adolilanal fuzl. Floal Lewel Daps, Kenl=Blaore T
1-H1E-F earier Moo T-10@-HDI, L4 maqaTel bt secvice thls
sarburcater.  Thus 1ocd wall be {aeludae Lo ke eambarstaon
Cartredne oms K1 da. T-505-3CT,

FL = :
e E'::'"" 11 AI'E SCREwe GAIYER MIRL

£ JFPC E FLSAT
LEYEE HIKL

¥iui. 134

CI-ILn, RELEW ik

s 1"
"I =

FIG. 430




76 AND 16A MODELS

SUPPLEMENT COVERING 1518 MODELS 1#i

Lubrication

FIG. 354

Chassis Springs

CHAMDPION AND COMMANMDER Chissleapreings oguipperd
with luhrication [iilings shoold be lubrleaied wiiha good
grode of graphite spring lubricant ail 1004 mdle {16009 kol
igtorvals, Twa 20° lebrieant fittings are used co the Log
af the frond spring eovers aodare fubricated framthe front
s shawn im Fijp. 356, Each rear spring is emelpped with
wa 109 lebricant ftings eented on the under side ol the
povers as illegtented In Fig, 357.

s ET AR SFEKG COVER

Fig, 357

om early production ears not equipped wilh lubrleation
fitings, lubricate ailesst pvery 5000 miled (HB4G km.] with
a gond grade of graphite sprizg lobricant uskngLubroclang
mpaipment,

Clotch Operating Shoft Bearing

CHAMPION AND COMMAMDER  The clulch operailng
ghaft bonring should be lubricoted with epgbee okl @ LOCHE
msile (1809 km.} interwals.

Springs and Shock Absorbers

Rear Shock Absorbers

COMMANDNER  Thi renry shack albsorbers on the 164 Com-
mimibor and Comenander Land Crulser are moantad af Fight
angies 1o the frame, which allows the shock nbaorbor links
to extend from the shock ahserber arms (0 the spring
mouiiing plutesal ananghé of approximately 439 jsee Fig.
158,

The servietng, [ling, ard adjustment procecures lor
ilvese =hock ab=arkers are the same as those gives obpp.
156-1681 of this masusl for the rear shoch abesrbors on
the 1847 Champion modets.
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Wheels and Tires

Tire F{essuru

: necatires. Mewrr cemave gic from o heabed L Decause
CHAMPION ANT SOMMANDRET  TEHR Jre3sdres shoosrl ¢l RErEsslve pressures; Lhedres and taliey are comgll-c1cd

ne read yrad Al acdded oF wiEldrawn e ablaln cortact n- W|th allceanen da0 peessaTA bold-up caasa® ayr ol raada
fladon amly afver AhE 1ires are copled Le prevaillng tem- and hizh spreds.
cal MaDEL i | DMECOMBMEHDED INFLATION -
AN TEE FOGHT .. "'_I?LE_';
TIRE Bl MENT ZLLE LDS/ 5T |G CWME LES/IH" |EG/CM
Ll aMPION
Stumdacd LX) an 2,17 | 1,36
CiptLroai 9.00x]E ki 1] 2,11 A 1,9€
peaan; fi.DNlxl1S 28 1,98 28 L, BE
COMMANIER
Slarmbacd L by ) 1,02 2z (-E
LAND CRUISER 7, M1x13 Bl 1,02 23 1,55

General Specifications

194 H Madn. srenlatatiins arn the S3atee 98 Ehaae gluen Ge s LdT Model esoeat os desigoated beoomes

CHAMIFHIN kM AN EI

FUEL

Carbureoor Cacwer Moedel

WE-REL -E

TOWTTION

ElsUbugor Cdin muagie X0 ™
STARTER

Make Ao Ll Avatn -1 ane

Blade; ATZ -416]1 BCE 400
CCLUTITI

Peslal Frew Truvel 152 1wty b 0 rgh 173 ineh b L Lnch

(1.7 0 344 ) (12,7 10 254 mol)

T HYL

Tnlladlun Prarsdre [sanl, muelommmb B lby. 4210 kpel Froot 26 e [1,41 g5, Fram

2%ty (0, Bb kgy.) Fear 2% (3. (1,52 Kps Rear
v G2 (01 L
See e Pressuce Chact foc Oplivna. Sloey

FIEERM T

Front Whae! Cogter Angle (e 44| —Iu b -3
LRanKES

Fesla] Froe Trivel 1 dnch Lo 1A ipeh L8 Jaehoan 174 1ok

(56 L B A5 mm) (316 1 AN M)



Revisions and Additions to the
1947 Studebaker Shop Manval

JTMPMORT ANT

FILE THIS FONE BECTION IMMEDIATREY ATTER PAGE 195 OF THE
104R HUFPLEMENT, A3.A PERMANENT REMINDER, ALSY PLACE
CHECHKEMARESTIN THE 1{4T HHOP MANUAL BEEIDE THE PAPAGRA FEE

OR [LLUSTRATIONS ON THE PAGER DESNKHIATED.

TLE

EHOP MANUAL
PAGE HQ. FIG, ki, SECTIOR ADDITICHAL INFORMATION R REVIEIONS
. HODY REMOTE CONTRGOL ARIUSTMERT - - ADDITIOMAL
INFOEMATEN

2t

12

43

14

54

CHAMFEION 5HND COMMANDER Yo edjost;  |Loosen
the two remste eonteol refaioing sordwd add the Eink
adjugting zerew. Seb petnote cantesl ball crank ina
alralghtup ud down poeltlon. Tighten Tetpining serown
il the ramata contrcl, Adjest ibe langth of Che remote
paatrol |nk ws requiced and bighlen adjustling Lk ackew.
When properly adjusted, the rolary lateh showld furn
fraely with the inetds doce kandln i ois folly opnoed
pasislon. With Inside door handle in lacksd pesition,
the door canopt be opened from e oulslde,

5% BRAKE S¥STEM BHAKE FELAL FREE TRAYEL -=REVISION

CHAMPION AND COMMANDER  The secnnd séobéoce
under “"Brake Pedal and Master Cylinder Afjugtoienc®
ehould read A3 idlowe:  Adjast brake pedal by 1c0sen-
Ing the leck nat gn tbe pislen rod and trbisg larger nac
untll noeless Bian 18 fnch (3,14mm.) and rot mors than
1AM Anendi Jolmm.) frer prdal fravel ecliabs befpre the
pressure sbroke $13r1s. Thls change alzo applled Lo lhe
mapsarentents gdven i Fig, &R,

-1 -CDOLING BYZTEM WATER PUMP SHAFT END PLAY --FEVIZION

CHAMPION ARD COMMAMDER The last aentance [n
Lbe second paragraph on page 43 showid read ps Jollows:
Allew 1S ingch g 081 ineh [€,36 mm. w6, T8 mm.] clear -
anee Belween bopeller and the kaialng; rodara the shalt
when chacHIng clearAnca, Thes change alse applles bo
the mepsurcment giveo in Flg, §5.

CLLITTCH CLUTCH FEDAL FREE THAVEL--REVISTON
CHAMPION AND COMMANDER The spacifications
plren imiha firet paragraph undec HCiateh Pedel Travel

Adjustroent® shrold be /2 ioch to 1 Sheh (12,7 man
25,40 mim.),

Ed COOLING AYATEM DREAINING COQLING SYATEM- -REYISEION
CHAMPITH ANDCOMMANDER Draining insttuctions
In the drawing should read; 44l Jive nof these oulleds
ek T opemnd Whan deaining Lhe sialing ayetem, He-
meore beth hoses Irom Climadzer heater core,”

Bk FLECTRETC AL SYSTEM WIRDEG DIAGRAM,CONYERTIBLE TOP - -REVISION

CHAMPION AMD COMMANDER A rowlsad drawing of
the wirlng diagrsmfor tha top eonfeol bk shrwnen p, 1EE.

1. ETARTER MOTOR QILECE - -RE VIEIDN

COMMANOER The oisr un Lhe Lront eud of the Cow-
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T N L . TP e
SHDEHMhL Lo .. R _._.:._.‘-:-.:. . RERRRC . .
PAGE NO. TFIG. N BECTICN ! . AUDTYEIN AL EIFQHHM‘IUN DR HEmm

—_——

' -mandér starber1a the same ason e Chamgden awartar,
The “coverad ol hole® type Ix osed iwataad of the eop”
. typy that 14 zhew In (e Arowing. -

M w7 e e DIFTRIBUTOR CAM MTGI.E--HE\FIEIEH

o EHA.H_'FIEIH AND- C'I:IHH},H'DEE TIEI.E !Ht aemienen :|.11.
the pecond ppragraph under "Adfusting &nd Techog”
whoueld Fed a3 follows: The ram angle oo both madels
Iz ¥, Thiz. change: i.l!ln applie-ﬂ. to Fi: 1n1

@ ' ewomE - mpmrn.:.nn:awcx--nwm

SCHAMPTON Tha noba uuﬂa‘r“ﬂnl'll:lt 11 Pan lﬂHlElI]l-

U ehowld. tead 85 follews: I3 new oll pan Aller

- .- . blosk ig installed o a2 1047 Champloa, Be sy e thal i 13
. . - -af the uﬂllﬂhle ITon t7PR.

wmoo-. . o . VALYF GUIDES.-REVISION

CHAMPION AND COMMAKDER Tha rAcomed soobeode

. - . uwler “Valve Guides™ shauld reed a8 follewa: I \hey

e LA ) . - ar= woro 8o that the cleprance oiraede L0036 inch

.. T - : Cc¢ o+ . (00268 mm.), thay shouldee replesed using Valre Stem
; : -' -+ .. Guldm Remgrer and Raplacer J-2034, .~

1B ) ot S VALYE SEAT RUNOUT--ADNTION AL THFORMATION

- CHAMPION AND COMMANDEH  The madloncil valye
) mj'. runeal (8 25 inck (0,0640 tnea}.

)] P - c'n,mnmnsms

o L L EH.q.HPI{:'H AND COMMANDER © Fig. 173, paye B u{

- . lhe Shop Manual ehoxs the thrhtening sequence for the

Champion eylindec bead cap acrags, Flg. 174 sbows

the Ughteping sequence for the Coorouandar cylinder

B . head cap serews, - Corppleds informAaticn aon oyl bnder

head tlghtening procadura 1s glven in Bervice Bulletin
‘Hos, 18T lﬂd 19%.

YSAL 195 3056284 LUBRICATION. - .- -CKASGLS SPRINGS--REVISION _
' S ' ' ' U CHAMPION - AND COMMANOER  Chasat springe
_shmald Be Wbrisaed with praphite spring Iubricanc at

SO0 el (B ke, }mr-n.la ualng Luhrmlamp equip-
Zaenk,

1ML MILIE . . - - .. . CLUTCH UPERATING SHAFT EE.a.RndG--m:'wsmu_
' : ' CH, .ummu AMTH COMMAMOER The clutch operading
ghafl bearing mhould Be lubrlcated with sogloe oll 2t
1000 mile {1808 kta.) Inlarvrlg,
L38 a0 ' STARTER MOTOR-DILER--REVISION
CoMMANTER TI:E. oller om the Commander atarter

L - - - motoy g the “goreced obl hole® typa, the same ax D
s - tha Choeepen, inatead of l;m HpopT lype aa 2hown E

HE :!'i".i-
T  DROPFLLEN SEAFTE  SLIP JOINT ALIGNMENT--ADDITIONAL
_ANDUNIVERZAL - - -TNFORMATICN

JCHNTS
CHAMPIOM AND QCOMBMANDER ‘Whep inatalllag tl'.ra-
- EMp joint oo tha resr propeller ahafl i §6 1Epartant 1o
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FAGE NG, FIG, HO.

BHOF MaklAL
SECTICN

HEVISIONS AND ADRITIONS TGO 1947 SROF MANTIAL 159

ADDITION AL INFORMATION COR REVISIONS

143

144

14

180

L6

140

17

187

ah4

4

M

LT

n4

Jzz

REAR AM1E

THRANAMEZIOHN

aligo by arrow on the slip joint with the arfew ol the
propeller abaft.

REAH AXLE PINION BEARTRG--REYI1IN0H

CHARMPINE ANMD OOMM AMDER  The raar pindmm hear-
ing ws ahown i Flg. Zbd 18 reversed. The amaller ond
ol Ihe beuring cond shold faes the Daaring cop.

TRANSMISAON DRARTNG -~ REVISION

CHAMPHW “rhe captioodnder tha Tranamission deaw =
ing shoald sead as [allowsr Flg. 34 --Coestruction of
the Chawoplan Conventional Tranawilaelon.

TRANSMISSTON ILLUSTRATION - -REVISION

CHAMPION The eaptlan under the 'Franamisaieg i-
(ustratten ahould eead e lallows: Flg. 315 --Faris of
the Champlon Convenlisoal Tranentlesion, 7halow'and
reverps gllding gear (Mo, 5) in the {llgstrallon L8 Gd-
rerled. The abifl Laek chepnel of the gesT ahawld face
the wiain shalt repr bearing. (Onile Commander trans-
missign Lhe whift fork ebhanne! showld fage bhe Toont
rantmlie e bEaTIng.)

THANIMISSTON DIEASEEMBLY - -ALTICH AT
INTOOMATEHIN

CHARMEFION AND COMMANDER The first sentenee in
Lhe Jasl paragraph om pagm 185 should read as follawe:
Mark the twn syuehroolzsr blacklng rings, tha sgm-
vhrohlzer pear, and tha EFNChronksec sleéve with yuliek
darying lacgaar, A that the parte of the synchronizer
anegmbly may Do reasaerkled in thrir orlgloal prmi-
tinns {zee Fig. 317, Flgure 37 18 &n Lllusteation of
the Champlon coorentlend] assoiiselen,

THRHAMNIMIBSION HIAASRSEMOLY - -ADDITION AL
MFHRMATION

CHAMITOH Fig 314 13 an tllustration of 2 Champlon
eomventinaal trANEmMISEIOn,

TRANGMISEIGH DIEASSEMEL Y- -ADDITIGNAL
HFPORMATION

CHAMPION Flg, 38 13 an iluatratkon of & Champlon
monventicnal keanemiaekon,

TRAMAMIESION NEASSEMBLY --ADDTTION AL
IFCAMATION

CHAMPION AND COMBANDER Fig, 22 shown the
relatlyve pooliione of tha parte of thy shifver techanlesem
whan itis Installed ko the Champion cage, On e Cpm-
mandet trahamilaslon, tha ofiset part of the low amd
rovdrsa gearghlfl fork is boewhred the Front

TRANAMIAEIGN REASHREMAL T - = ADOITTON AL
INF ORI A TTOH )

CHAMBPION AND COMMANDER The first sAntrnes of
Lhe gectmd parugTaph on page 1AT shmald readas follows:
Uslng & derymy abafl to held the center Efacor, naadla
bearings, madbers (earigg ©ingal, aod thrust waskers
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BEOG MANDAL
PAGE HO. . FIG, RO, -

AF & 1da-MODE)Le

ADDITEON AL, ]I'leR.H:tTI'ﬂH 'UH HI!{IEIQH&

.BECTION .

527 TRANSMISSION (Coutid.)

158

£ " GENERAL FPECIFICATHNS

164
L - R

164G

L36 -

In place, ikaiall the coonlernhalit goar “Hmjﬂy

D‘i"EHDRIU'I: THEHSHIE:HIC-H DHA'H'IHE --R'E-"-"[S[GH

' ﬂHAHP!DH Thacapljmun&er the trange igzhon dbyar-
.. Ing heild céad 1 Iollowsr Flp. 337.--Conetructon af
. .'f.lm Chlmplﬂu Orerdriva Tt':l.nt'min:l.m,

_I:GHTTTI:II'I CAM .H.I‘TGT E —HE'!-"IHICI'N

[.‘HAH'P‘IHH AN CEHHAHDEH The d.iEtrEhut-I:l:r fam

. ‘ROgle la 349,

STARTER, MODREL HOQ. --REYTSTON

c COMMANDEER - Tha atarler tuder mndel nn:lrlbar ia

MCH {1,

ELUT{:H FEDOAL FHI!E TEA?EL-uADﬂITIﬂHAL
'EEFDHII.H.TIII'.'IH .

GH.HHPI'UN AND COMMAMDER, The #ldtéh padal freo

' travel 18 1/2 ingh to 1 {nck (12,7 o, to 26,4 mm,),
' E'.I.‘.RHH‘.]I-IH*CEHTER ANGLE == ADTITIIN AL

INFORM ATIGH-

. COMMANDER . Beginning with the scrlai numbers Liat-.

ad balow, - the thster sgle specilication for the Com-

-- mapder 8 —29 w0 —3* wilh oo Load,

.. Emth Beand Lox Anpalas
. Blodk] Prudsetlon _Prosuction
LA A2TRIET ABLBME
- L 49 4275103 :
AT 4 2TERGA .-W‘LHI BB

© Alen Car !h:rii] Humbery

4R191 08, AFLA2, -'IH-]E'H![ 4ATB1TT, IH‘[EiHEI apd
liElEIIEE-.

I:!-HJ'-'JEEE PEDJLL FREE THA‘i’E!L-—ADDI'I'I'EIHAL

i mmﬂl{mm

;c&mm AND COMMANDLER The brake. pedil fren

brawgl 13 1/8 Inch to 174 fveb (3,18 mm, n:. 6,38 mn }

" heinu Lbe préxsnre atroke atarls.

184

GEHETM.L LATA, 'H']'IEELB.‘LEE - -RE‘:".I.EIIDH

- CHAMPION The whaalbage of ﬂm Eh.a.mpin.n 13 112
Inebae (28448 mm.).

L2-4T Primed 1o the United Sieles ol America
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Starling 1949 Passenger Gar Serjal Numbers :
B CHAMPION ‘

Sauth Bend L 400501

Loz Angelen Ce-H3TT0I

Hamilton -203101
1A oM MaANTIER

sontk Bend 43561001

Los Angries 4852701

Starling Engine Numbers

8o CHAMPION
South Bend and Los Angelss 441001

Hamiluon C-a4101

lad s snes

=oqth Bend aed Los Angeles H3Z2e001

THE STUDEBAKER EXPORT CORPORATION
SOUTH BEND 27, INHIANA, U. S, A,
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BODY

PACKAGE COMPARTMENT DOOR LOCK —
All Madels
The package compariment deor lock iz of the

To rereve Inck (1, Fig 359) spring
the sirs of the setainer €21 outward anel BT up aver

| Fy-Endeh tupe

ithe projections on each side of the lock hody

Frz 359

k. Lack 2 Nalotnac

INSIDE DODR AND WINDOW REGULATOR
HANDLES — All Models

The Inside door and window regulator handles have
individual escutcheon  pltes. The individunl plate
plimiruites the possibility of a bind oo the shaft and
inzures free operatlon. To remove the windew regu-
lafor homelle, press In on the escutcheom plate far
enough 1 expose the retdlning pine Push the pin ot
with o small drift and then remove the handle,

ARM REST — All Models

The arm rest (2 held on the trim panel by means
of twa sereews [ 1, Fig 3600,  The outer retaining plate
(2] is provided with two holes which expose the at-
taching screws, therefore, 11 15 pol necessiry o re-
move the plate before removiog the arm rest.

b, 360
2. Mais

L. Ecrem

DOOR WINDOW REGULATOR — All Models

The window reeulitor mechanisan i of heavier con-
struetion and afords preater leverage, The servicing
procediures are the same as ootlined in e 1947 Puas-
senger Cir Shop Mandal. Figs 361 and 362 illustrate
the front and rear window regulators,

Fue, 361

Fig, 352

Fis, 363

E, Bpriog

I, Mamaks esirsl

REMOTE CONTROL — FRONT — All Modals

A spring (1, Fig 363) has boen added 1o the remate
comitol assembly that will asmare positive relam ol

the remols eontool inE to @ neutral position
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The length of the remote control Tink s adiestahle,
The: elongated bole i the link (1, Fig. 364} permits
shifting of the link so thal the link assembly wlll poop-
criy trip the desr latch, To maks thee arl justmend,
bengen the refaining screw, shift the link (1) toward
the center of the door, and the link (1] Loward the
oatsxte efdme of the door fust enough o take up the
slack of the assemblies ab cach end, Thena tighten the
retaining screw, 1 properly adjusted, tbe latch will not
be released or Tree until the remote conteal oeclse
nism reaches jts full open position. Sercations on both
parts of the link preveni the loss of adjustment,

DOOR LOCK — All Models

The front deer Jock assembly. has been redesigned
1. Inner link 1. Sarew =0 that either fronl door, I locked from the insiche,
2. Cpler link can now be unhbecked with a4 Key from the outsice.
Fig, 565 illustrabes the position of the Jevers in the un-
locked positien: In Fig. 364 the levers are in the koack-
el position. The snme lever is employed when the door
is locked from either the inside or oultzade instead of
the two Jocking levers which were osed on foromer
models
When Jocked from the inside, the remote conirol
lever ¢, Fig 306) pushes the lock dever (1) into the
locked position ard then reters. L e neutral pos-
tiers doe (o the spring on the remode eontrol. Then
when the dear i85 unlocked from the ouiside the lock
bever is pulled down out of the locked position with-
ot imterierenc,

11 the ek 12 g fatn the locked ||||'\,'i'.i-:||| while
the donr is open, cloging of the door {rips (he tatch
(51 pulling the latch lever () dawn which in ferm
pislies the lock bever {1} into the unbegked position.

The Jock shift is not connected solidly e the lock
cylinder bui {5 tuened by means of a pawl on the
evlinder, Therefore, the shnfi and lock sssembly may
opegile ndepenidently of the ook evlinder when the
Fig. 365 aszembly 5 operated from the inside, .

l!l|:||:l.' 0 quarier of a turn of the lil'}' 15 FRCEREAry
to back or unbock the cloor.

|, Loack Ypwar i. Latck Javar
i Hamote cookol laved & Lokch
1 Contesd link

VENTILATOR ASSEMBLY — All Models

Fig. 347 Musirates the type of pival mow sl om all
visist[lutsir  sssemblies, ‘I'he ventilator assembly -
jstooent is mode by torming the put (2} fo ingrease
ur idecrease the tension on the speing (1}

Fog, 3

1. Lesgk Lavar 4. Lawh lewvaes

L. Nwmale denired laves 5- Lach 1. Sipsing L Hui
1. Cemirel link
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FRONT SEAT CUSHIONS — All Madels

All models are equipped with Select-0-5eal front
cushionns, These cushions are constrocted @0 thai
sunibiary spring: may be inseried betwesn (he rows
of permanent springs to obtain the depree of hromness
desired, Auxillary springs are available in kits, each
containirg lour Sprangs,

To install the auxiBiary sorings, compress, inserl,
and position  them between the rows of permianent
springs (2} as shown in Fig. 368, Then using suitable
iers, fasten the suxiliary springs to the adjeining
permanent springs with hog rings {1} as shown in
Fig. 369, Installation of the hog rings will: prevent
shifding of the aaxiliary springs.

Fra 5G4

1. Permonert wpriegs

1. Auxilloey wpdag

TRUNK LID HANDLE LOCK CYLINDER
Remeval and Imstallation — Champion

Insert the key In the Jock and turn the key to the
uniocked position. Insert n 332 (2,38 mm.} drill or
n pioce of wire of equivalent digmetec n the hole lo-
cated below the cvlinder (see Fig 3700, push the re-
talning yoke of the cylinder with the wire, and pull
the cylinder out of the handle.

To inztall the lock cylindee, inserl the key m the
cylinder, position the fock cylinder at the hanpdle
with retaining syoke down (unlocked pesition}, de-
press the yoke, and insent the cylinder in the handle
Afier installation, make sure the yoke 15 seated and
the cylinder is held securely in the handle.

Remaval and Installation — Gommander

Iissert the key in the lock and tum the key fo a
podition halfway betwern the locked and unlocked
positions. Insert a 3/32% (2,38 mm.} drill or piece of
wire of equivalent diameter in the hole located below
the cylinder, push the locking plunger of the cylinder
and pull the cylinder out of the handle,

To install the lock cylinder inseri the key In the
kck cylinder and tum the kev so that the plunger
can be pushed . Alipgn the cross gmove of the lock-
ing shaft and the mating tongwe of the Iock cylinder,
and with the milled side of the cylinder to the left,
install the evliinfer in the handle Then turpiag the
key pashes the plunger outward, scating it in the
haniclle

BiG, 369

1. Mupiliary sgringm

i. Hog rig

L
Fig. 370

WINDSHIELD WIPERS
Remaval — All Models

Remove the control cable from the wiper molor,
Remove the wiper motor frem the asusiliary dove
ponnector by removing the two atiaching crows

Believe the tension on Lhe drive cables by moving
the spring. {3, Fig, 3TL) awny from the ratchet of the

Fig. 371
L. Cakln 4. Hale
4. Teuslcnap 5. Brochai
1. Spring
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lenSizner 12 ard Lhen jush 1A IengioTer [|'E5I::‘"|"||:|i":|-'
twwired the cepter ol *he gar. B 2okl e Weostker o
this pasition, inser i =mall pir zlroogh the Pine (4]
ir, the tensiorer aad iwle 4 Bole ir e [ewsinner
mounliey beacker 740

Thsamnee t the rables Tioms Le .a1|n-c'|'|i';o.r!,r drive opm-
heriaTs, ik remiees ke guxiliary drive copneclors
assembly and vable tensioners from ibe cowl.

T tomeern Lre driver wmitl, Tehewe the wipet aren,
then JanEg a cpAnner wreech remove ihe reliinipg
Lkt which allows 1emaval of Qe driver ogit, SpacED
anid gasker,

Inttallatien — ANl Medais

degert e deiver vt Themrglz rle Jode in the ool
imd menall 1he gazkel, spacer, and nat on the driver
et Lang a saaccer woench cighten the nol stcuce-
v Trstali the wipe: arim.

Eretal]l the cable “wicioners asd awsiliary dilve cun-

BRAKE
SEAVIEE BRAKES
Belining — Al Modreis

Bivel tle linings s the shaes heing sore thad (here
13 a.|||',|'rn'.-:irn.'|lr'|:,.' '.'l."'ll;:-"" (P53 mm.] clrazpner Be-
tween the 2/ (1905 me) contars plag Linlng bole
grc Lhe cordacl plup.

Alaays uze 4 new contacl phip when résss=embling
Lae zeli adjaszme doevice, AdF arhes pars ol ehe =
wiugling  atevzze Shdnld ke elezned, inegecied o
wews or cdamepe. arl reglaced o peosmaey

Alter rrlining the lywea -] 5=, ql:r]'_;.li:lf]'r.' THiraci
e gl juxt:ng wedge whily peessing -he concact plog.
Clamp thr shor in 8 wisc sa 1hat the jaws <f the vise
are chirmctly Lerealh and beatine aedinsl ke wljus-
92 kver e preveat cnovenoent ol e eontacn plug.
Clhien fle Ehe Zomdcs plug Weale wh eae L srs
G,

Fon, 572
1. Aclumhmg wproag

-. umdar? uylug

nerbaby assemly pe Lhe cowl, The augiliare doee
crec ea ale Damedd ik slizin Wosbape. Beone
the gowiliiry deoce Competiory aaseethle e sl
wh Ll open pad od Y EBrmesl 3 the conmarlor s
dorwr, Azl Labriploe g the subles wed inetall, be-
ire warefa® poe 1o kink o Traclure the cadles. Be
sife Al whe Ldbles zre ridine the ek ol Che
ez il e ol rding Lhe i,

Bemwove the srerll pins 1o alew the tensinners 14
rediacm Wx theie nnrmad '|'|n'qi1i-'|'|1 Thr nrl:iusl;-ru;-'"l_ al
the leagiorers ia actoraatic and maecel adjustiosent
is i asuaile cegained.

1F il ia faund Lnac the wipers -eade slowly, apoar
cnlly rlue Lo loe ek of pooper teos:ee noche rables,
j:rll!.]l. the Irnsiapers oglwa—d s thas -epsioner  ad-
wamks (i the pext nofich, Thereafter, 1he adjusiment
& aumtaoatic.

Insczll the wizer mastor ard tiphton aolaching screes?
securely. Then cocnect che eaatrel calle 1o 1the waper
[HLIL EEE

SYSTEM

Self-Gdfusting Dewlee — All Madels

Tre covmact plog aclealing dpressare] springe o
w=ed o the jo-ward brake shoe aperiibivs s shown
ia Fig. 377, Thi external spring 421 replaces Lhe
g ll corl! waming rmerly used feside Lne cantyer plug
11 and alse serves =9 & retairer 10 hold the adjose.
a2 Pewer in place o e brake chioe weh

Inspection of Self-Adjuttlog Devier —
All Madels

Ta ¢hecy tho apetabioh s the @onkacl plog and
|.'-|u*_' wrl g luze .-:|.||.'i1'.!.'. i.'l'.lllli:llr_'l.l_":h.' Herem, e Cayp-
teil plig, Sully roiract the wedge, o bl i inoa
lally retzaciml poselion while presing and rflosing
the tortanl plgg, Wilh she wedpe =2ill e tne folle re-
fractied  puzgitoor, feledse e Secteol plog, o re-
leaqr che widiee, To cherk ve wedace acuom, o rally
cleprese cke ol plues ooding 00 the wedse -
wirees ppaehrd. Too returp the oeklest pluge too 1l
oriziral position compheely depoess che alug Mallr
eabibel e spsing arnd orelease jhe cogiacl plus

Biai 1esis slnlel  rewea| [Ailive e ires acien
rf all pirts Warn parts zheuld be oreplaced  when
cither Ahe Sonbacs plug acicating sprice s te weduss
demsia soriez Cwili oo it peadeny.

When et in [he proget pogitie, the eod oF 102 cnns
FICE plier causs epher he level with o nie mere kT
thr equivabent of cne adjeshng asich belva be Tivirg
=uedace. This sbonld Be checzed alter the :hocs Bave
Lieer. aesenhilid on the Erake backing plate 220 werh
the shie zetars war ng in plee

Reverse Shoa Adjusimeni — Al Models

Buvecs hirake ehoes ey not equipoed wirh 3 seli-
anljuzting device, Wegr oF 190 choe linfig man uhde:
saiene cokrilicons cave 3 padal rezered b wnel may
he =ubficaent so roavite adosring of the revetse sles,

Belore mazimg The rewone shae aljustment, rheck
the pualal “ree cravel and adjost 07 necesary. Ther
Aljusl el peverss shoe v lormang the creetse choe
coezrl L iy Lhe whas? drags ool e Lack oF He
coconlre unlil Lhe wlieel just lurn Fr{l".:.'

TI this adjusteaenr of he revers shae 337l 1nopro-
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vide adequace nedal reserve, check lor the careect
pozitiatleg of the formard shoes zod the aperatiun «f
the antnmatic self-adjusting device at wach wheel

Fermard Shee Adjasimen] — All Models

Remove the hoake drom cwd Shapecl the Trake
lidng. T check e scli-adjuslicg device fur free
aperatinn, Fre: disconnect the shoe retutn yprng and
pull the chow cul jusl fat enimgh so that the seli-
adfnsting lover is off the cceentric, Then resl the
aperation #f Lhe sell-adjusding device as oudlined o
Imsoection of Sell-Ailjisiing Deviee,

Cennecl the ahoe mtotn pring and st the carract
plug by depressing the olug wotll i @ Mush ar o
naleh belaw Lhe Ening swerface.

Tmatadl the orake drum. Prasitizn the feeaard shog
by turming the excentric uwnts! the wheel drags and
ther back off the cccentric jusl ancegh Po nake suke
there is no drag in (he turcplete revalution wf che
wherl,

hoTe—Lnder no citcumsanees ndjust the forwl
shoes by meacs of 1he eecepiric withowr pushiog the
conlact pleg either Budh wiih or ene porch belioe 1he
lining surface Decumse this may canse the hrake (0
be overadjusted the firsc time the actematic adjual-
oenil i Piude,

MASTER EYLINDER

The master cylinder bowring is of the cast alum
hum frpe, The caver ovar the Auid ceseniit as showr
i Fig. 371 has boen reinoved frr illustzaikn T
|:||1|].'_ It is IJHIJ:I.”:'.' nrik ReCEREAry L remnse the roegr
dunng the desassemhiy z2nd gepviciog proceguses,

Disassembly — All Madels

T# disassantde Lne unit, sXp che larpge 2nd of Lhe
T FJH 27301 Mrom che 2rowwane ol Lhp mAszter {_'.-'I-i.l'l-
der barepl 497 and vetwve 1he boob and pesl sl
{1} azsermbly. Disessemble the bort and push nisd ae-
seninly by Lo vlwe small end ef 2he e from the
EToove L e pusa i and then selling the puzh rad
Fram the S,

i 1 5 5 !
i o Sl Qo € we

Hereve Lne pigba abcg ek were (33, and piston
sur (4. Tl pisran assembly (5], primacy cap (b)),
rrLoen spring 7], amd check valve 128 ran Lhen be
rémowe]. Bemove che fller oles (147 aml gaeket
(151 Taen remowe whe cuder futing b=t (L2 apd
mrskeds 010 wrd LU IT ewquippes] which 3 hill holder,
temnwdl of the culer Alting walc wl allow recowval
of the Tl hukier from the master evlinle-

Servicing — AY Madeiz

Inpect the condicion of the master rrlinder ore.
if pitted or =oratcaed, home the o linder wall e re-
slore Lhe highly palislesd surface pecessary (or =i
cienr |:l|'.lEI':1.[i|:-||. T newl hime AWHY AbY it than =
required o remee pite and ecranches, ane smwrh up
the bocy wall. After honing the cylinder use o No-gn
gupe tu check the diamezet o e masier oylinder
Txxze and be eire che celinder is within eerrice lirmcs.
The mpster cylinder bere dameler 5 1% oo all annd-
els. A arriop tou? shoeul be used zfwe 1l homing
eoralian o reanuve the charp wilres oo the lay-pase
part.

Belrre feausembly, make sore thal the be-pasa pirl
Bole 1z oren; ran 2 steall wire through the hele o
dislulge wny Foreign subatunce.

The crlnoler and packs must be washedl i flran
Alcobol or Srake Ouid (do el wse gasidene . kernseoe,
ur oil} &l hen dipped in Wagaer Lichived braXe
Aucd Lislere the nieit iz reaszem Bled.

Aeazsambly — All Mudals

Toctall the check valve (4, IFip. 3750 a0 the —poerr
spring (Y}, ard cnseall i otae ovlndes bore Plage ke
primase cuz [5) and pistnn wescmble 133 50 the rias-
L2t celinrler boee and irstall che picon stop (4] and
pistom stort Ik wire 130, Be sute thae the ook wirs
it well seated w Lhe poogve, Inseall the Gour (2] 4or
the pusn 1wl (1] aael Teslall 1he ziseclly se the
masler xlunder. ratidl e filler plug (20] and gasket
113]. Ingriell the ocelet fcliog &l (12) and zaskes
L1 aad 11y, ond 0F equipgesd with a hilk keddar, i
sall the hill holdar on the master crlinder.

Firv. 373
|. Fmbh md 1. Malusg wiiiny 11, Sapiar
t. Bubbet Lom 1, Chotk »olvm 10 Cakgs
3. Snap Heg 1, r 13 enirat
%. Faing ricp 14, Qoslkat 18, Fallmr plag
* Plirea |-. Goelrat 17, Cowar vl iy

¥ Frmary cup

*E Dollal By
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Foc. 374
l. Mut 4. Balcket = boodle guuds b, Gpileg
i. Lokt apcog amasmkdy 1. Awluckm red B. Miwal
1. Zokch 5. ftmdis aod shomger orreaMy L. Muogec MIBR 10. Cakle

FARKING ERAKE OFERATING HANDLE
Disasaembly — Al Models

File ufi the upeel end of 1he rivct. Remoml of 1he
rvel o9, B iF4] them ablows the removal of 1ae
piumger step 081, latch spring (21, amd baich {31,
Withiraw the hardle aod plunger astembly =nd cable
frama the taichel and fnandle guele wwsenSly 04
Trhonk the cahle (10) §from 1he plonger (3], Press
the iripeer Tecose rod (7] slipping tac end of the rod
ivcan the ootch in the iower end af the plunger and
perove the release el and spring (&) em the hn-
il

Reassembly — AIl Medels

lastall ke spring (6, Fig 373) on the Telease nwd
71 ane nstall 15e md in the kamdle (5] placing the
ratch of Uhe release c2d o 1he noteh in e lower ond
of 1he picnger. Argch the cible 12 w0 e #od oi
the plurpger. Thread ihe cable through the catchel and
guide sasemblr (4) anel atarall (e handle il palenpger
assembly. Tostall ske Luch [13, Jatck soriog §2). amd
|-"|'”1|.':H aley 1B} glign the hales of the Lhree par
aré the hole 1a the plunper arid insla:l a4 new re-
taining rivel W) M'ezn thc end of the river slignly.

CLIMATIZER
CLIMATIZER — All Madala

The reciancelar Rlker bus (ocnetly between 2l
hezter lmwer aod the heater core i3 ow longer vsed.
Thewclore. Rlter: canmigt be used om Lhis model

The heater eore chamber has Less redesigned o
increase the Maw ol air zhrauga the core.

DEFADSTER — All Models

The Luil--in duocl bensach Le cowl zod ruzaing the
length of the cowl haa Secn elfiminated. A ouilt-in
w5 new provided for each bull ol te varndshield
[cee Fy. 373). Lach ritlel s conneoted 1o 2 sheet
metal 4 rannectian 2f the defriaer melor by a Gex-
iblr hase.

CLUTCH

CLUTOH RELEASE SHAFT — Al Muodch

The clatea seleate shafi i= lnbricated by means of
a Ferk fitling lovatel ae che left side of ihe cluich
lsisiog 0 the releame shadt retainer. A pre-pached
grease relairer is wysd on e righe side This grease
refainer requites sensicing anly Qf the clotch release
shaft s recnoved. Belore insiallation of the shaft, £
it retainer apsiroximancly [F3 foll of Lubsiplate.

NEW CLUTCH HOUSING
Installation — Caremander

The aligning dowsl which wis formecly locaced al
the top of the rear engine plate is oo longer usad.

Change the locaton of the dowel rings and allgn
the clutch housing as descrlbed o the 1947 Faagen-
wer Car Shop Manwal

COOLING S5YSTEM

GAPACITY — Ghampisn

A Jacges radister core with four mws of tuhes s
vsel cwliely imcieases 1he cxning svsleon Capacity w9
Ll marts (9,15 Tmp. qoars; L0OA1 lieta).

FAN — Champion awd Cammander

The fan guud s ncreased, 1he fan-to-enping ratin
Eeing L.0a a1 enall muadels
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T 350
1 Oewy cthad geac 5. Woodcull hey 9, Jedy =pran
1 Tlwm #hRIr E, Dnivip ykar 1., Comac xored
L Ol pump bodyp T Idlmr ywdc L. Body gombat
i Throkl =aih# L. Covar gathal I Hio

OIL PUMP
Ramoval and Disassembly — Esmimander

1digrpna=cl Lhe Lacery. Tuen the cravkiball until
o, 1 pisten s e the comaression siiuke 3ac Lhe
CUING L-6 mark ob lhe wibeation damzer fywheel
la dircctly woder e cimise peinier. Memess the
staster MUAInEnE cape seoews and. witheur disconrect-
iAg e wires tie (he starter omoan ful-of-the-war e
sition. L'sing 2 toller jack, razse the enpine just ene; gk
tu take Lbe luad off the reac smpoas cmolnlings, Shem
Temuive tlie SUppaLt MoLnkings irm Lbe ossnscember
Hemave the clutch cperating staft beackew-io-cross
treober bells.

Flace a small Bwetaulic Jack betwoen the right
(tanie side member anel e base of the cneine bk,
wlth 1he base of 1he jack apaiest cthe frame and the
rati of 1he ‘ack just rear of the breacher tube, Opers
ate tle jack and mnoer She rear of che engine about
twi nches ta the Jelt,

Uiseriect the ail poessure gape pipe at tbe elbow
at the il apurp cover. Eemess e duur cify soFews
(19, Fig 375} which held ‘he pamp bady (33 10 Lhe
Aok, dhen remove the i cover (33 ard the ol
pdrip.

Te compleis t1e disaserembly, irs: vemirre 1he Cover
gaedel (8 and tae idler geas 47} Laen dvive ovt the
cin (133 which holde che el pump loive slalt geer
c11 us the drive shat: §2%. With an arbar press, ush
tar orive zhafi (21 and drive gear (4] together cut
of the Arive ghail cear apd pamp by, Poes e
shitfe ont o the diive eear, a0 remase the Jersedooe
thris washe: (49 amd Woodrufl key T3

Rrassembly and Installallan — Gommandér

VWil the hoespchsr. choperd thrist wae-dwer 14, Fip.
3760 anel 1be Waodrofl key 13) in place, press e oil
pamp deve pear (03 ob the doive shadt 12). Afeer in-
sezeing the wicive shalt i the nil pump 26dy (3], prese
ibe deive daf gear (A1 or Lhe shalt, Teing suee L
a.ipn the holes in the geat and the shatc Then ek 1B
grar on Lhe shaft with a eew 87146 (476 rom ) pin
(123 and oen the pin weasesy DL peasilion,

To vhtain propes s play when installing & 20w
dhive :bafr and Crive shah gear, peess The driee shalt

weas e 1ke shuftl, placing a J04™ (0076 mm.: [zeler
pipe Ledween the faces ol the gear awd ihe pump
hsdy. Lhen, uzing Lhe hoie in the ger as a pilol, drill
A hoe an el slafr, Feam ic ta 37187 (4,76 mem.) and
in=lull a mew pan.

Thace o new buedy gaske: (11) o che bidy. Doloce
‘rutalling 1he e paomg, bake suere 200 | piston 3% ol
o3 dead cemier amed the CC1C-2-07 mark on the
vibtalicn €amper Hywheal 15 dibeetly coder the tio-
ng painzel. With ¢he kevway of 1he puop drive gear
fazize toward the rear o the var, stecl W engagc 1he
pems drive shail pear with e ramelail geae, 'When
Mall enpzgpeerent has bren obiained the kevenny will
poiAL alme sboaighil dowieaard.

WO e wll punagr in che proper gasicor instal® a
npwe ceeeer matkel (B, bne Body cover 497 aned coarer
ecrews 0.

Afwer irstallfng rke pumg, prime e punp with
engine ol a1d connect the ol pressne gege pioc.

Eemove “he h!.ﬁ'_lr;_uli:' Tk oanel powe 1he Hig-Ac
back Inwa 2asition. In=ialf dhe rear erging sappesl
eeribiags. Inatall the clutch cperatine shalt hracket
Lu ctassrcernber s Tnstal rhe statier Twelor, cum-
nert the dwtlery ard check the pniton imine,

VALVE CHAMBER EBAFFLES

An oil Labite plale s provided an all models to pre-
vepl cxoesswe oil splosh sno W volve sping char her,
£ bale is wsed i ek dadl of dee chdmber. The
bafie scraddles 1he walve lilkecs wid plojecks orer the
drain holes between the lilwers The Saffles (1, Fip,
7%y uof the Champion engice are by e Taz bodb

I. “hnmqlon hollee
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2% AND 154

Bulves af the chartaer aee are delerchanccalibe, The
bl 420 of the Crowmander enpine zre maskel
trenl sl oAk all reet be jsmalled ne marked

Inziallativn —— All Madels

Mmseet the haffe = Lhat de curced 2ardon Goop-
NLR T P | O TS TS .'I.IiF:I'II'II with 1he waver j:-]ulc
sorpn kpie fn Jhe hlack. Then insPali Ele Loawver ok,
making =uce ihat the motches z7e straddiing the cover
plae saccews, With ke cover Snstalleed. (ke baife iz
=l sighdly fn placy agaia=t the cower 2d coae: plate
SITIEWS.

CAMSRAFT — Champilon
The Nt ol 1w Chonepeost eomiabail has been ‘n-
rreased in LTSGR Y5 e .

CAMSHAFT EHD PLAY — AN Modzls

The cameball eael play ix 03" bo CCH'T (D075
mre. 12 205 men. | The end 2l 25 Ane chiferene [
Paren Lo Lbickness 0 the thrust spacer aoel 1he
thrisl plate.

When ustallee 15w zhrose plae, ligalen che can
serews ale-nplely a lew torks 5l a oee t2 peevend
diszrrinn o che plate.

PISTON — Commandsr

The picter e, e 238 i the Cisarnandee srgins
A peavided wish 2 sraaey 1y S0 tke =peeend Lind o
recdeee Blove by oo & peivun Qe B3 hizasr spens
vperadivgg range. T is imegocan hat vhe e e
clearsd whenecer e sivens = cenvaved, 1o cledn
ke mrooee, gppke Coiese pbaeling coompoewdwl e A
prece @2l serpe ten tyn e slning arvecd Laspush
e mroover ganil 1he proowes e clean e -"||-:-.r|:||1|.;
she proee [horewahly he sire B oremicece @l goenling
wulrpruad Trarn 1he piszaa.

YALYE LIFTER — Bommander

The afstiog oo of The Biter s m the Uane
rincier €a2ine iw sell-Irckinge (aee Ty, 5955 Wlhen an
adinstine &rrew o Feplocel. L wargue e ired  to
sarn bhe srfea siio b Geoae feasc 2oomc-poctuds.

The wvalve Fer slem ilinmetier - 0247 (L1533
M. g

Er. 3R

1 “sooTa 1 Comomerdsl rng
3. Ifaa- dom £ KN giog
1 Covpasning leg E. Pizca [ Comounderd

VALYE LIFTER SPRAING —— Commander

The valee lifler spring s the sane ax Abe spTing
usrd in ke Champoen ompine,

CRAMKSHAFT — Gommander

The dameter of 1the main bearing jrucnuls of the
Commander etigioe craokshare iz 25T48" o AT
(AL mie. In T3.07 non.y.

Tlae migfi 'eeu g lfn;\-:n'h:\. are:

B, [ — AR (X7 78 mm, |
D Fo-l-0 A1 (2.0
o A—1-3A1a0 CET R ey
Sen, 4= 1-25°52% 45,24 )

Fhe main hearing <leasince Lmils g OKET

LO2FY 0005 mne Lo 005 mm ),

CONNECTING RODS AND BEARIMEE —
Commander

Tk lereatle of e conneLsing tod Learings ol the
Carrmender eng.ne bas beer zhoctered from 10157
s D 3A3E" (MG mmo e 249047 rm ). The {emmect-
irg nel lepetn W T LAS1EY 220161 menc)p, Lhe wowm-
necline ¢ hywing heer shortered e alles Sle iue
ceease i the emgipe streke withmet changme the -
siteen el Lbe clznsz=hall in the block

tMLET AWD EXHAUST MANIFOLD — Ehamplen

The size 1 [he Feer af Lhe Champion waniiol luz
e merease ] feem 1-79L6Y oo 1951077 130609 o
Io 337 e,

1-‘ .
.‘:--:'.'I'I-I?!E

TFuzp, 279

k. Yxora lliLar 3. Rd| saling wgraor

EXHALST PIPE — Gommander

A lwat shueld s proviZed an the echinst prpe o0 e
Connpnder wodel [Ui# clunpad on the pipe nppasie
thee remr ergioe gapport Boodaflect the beal ol el e
ha 1= Tram ke soprett cashion,

CYLINDER ELGCK — Commander

The 5506 (L7 wm.” T pan thTowr o7 the [Doan
inirder  enpine crancslaall nesessilales  daving e
lowrr oars al the Block (case] fanger posl abeve e
K pan mownting Range.

aiL PAN — Commandsar

The Crrmomde: snging o, 2 15 derper angl oad
somewhal dHereps comioues ot B2 widih and ‘eperh
o the pan acnws ghe roonling falfves, Bied nel Been
chanawl, The inoreate in deped o the pan egiics
ko laneoer r_Iir:-'cril:'I-: Arleraga tlwe 2a230is 1EmMELE D
quar:s.
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REAR BEARING DIL SEAL
Installation — All Models

Threr ml secile are e ot the rear main heafing
Wl Blber BWlocks (3 and 4. Fizo 3800 are used be-
pween the sides of the hearinge cap and the ovbinder
Lilnck Mewgirene sels afe vael hetween Che cap oo
andl the Bluck. The Beommer oil seal is instlled
I|||||_||||| |]|1' |'I.|||L'\-|'|i|1| j||IIII.||I.|.

Phe engine pear plite sl bie resieved befare thie
L vsvmsr .|i| HI_I:II ir1~.r.'|'||.||i|:|-| 1% I1|iII|I

The rear bearinge cap aral hegring oz inoall bearipg
imstallatings st be cliansd thansmichly, Livaen the
imfermiechiate | dos 2 oandl 5y bearbng cap screws op-

Fir. 380

3. Weoed dlier biccha [ Chomplosh
d. Wood ifier blacks
I naimiEnder )

1. Deuimsimi el ssal

I Heapuona sesls

proximately two tums owhich  will give addiviomal
clearnnce Lesween the rear jewrmal and the blogk,

Imsert the Nenprene seils in fhe cross grooves of
the remr Bearine cap =0 that the inoer oersd ol sach
sl i. il 11 fpd’t = |'|'|-|rl (437 mm, = 307
i |.|'-'1|'| ||'||_I PinFeT |:"|'|-'[ ol tha Orisiye, e |'I;.! iRl
Press the seils uniforoile and Armly into the grives
Vace the e with the seals downwnnl on oo flal =sur-
i:m_':_* :l.ru|. whili= [Freasimg. O 1l EL[Y, s !-|I:Ir|l knife
to ol the progreching ends of the seals fush wiil the
sicle i the capy

Uking the Mal zidle of o srew drver or o sty
tonl, blung the sharp edge of the thingee at tha eear
of the block on which the seal is g0 be moanted, The
edge referred to iz on the botiom fce of the cvlder

. 381

Fig 3R

4, Chonnol of roor ol kagk

5. Moor bsotieg joumul

i, Hmar Bonge
& Sralipg cusalon
o Mripmricees &6l seal
bk uiljacent to the cup ol is the vne isvvair which
1he Brmmmer seal 5 st pushed onoesch side, 11 s
it mecessry T temwve mny material feem e erlze
Wil omly to blemi & a0 that i does pol arnll (e sl
CRITET :-I'.!lil"_' [ 58 (A CATR IR | Pl bnBlasm ol giiae
slice thiks cushim is s importinl o it of (e sl
ds b compeession lange which wisses e crankshail
Wisfire fialalling the Brommer ol sesl, thoeoeehly
clean the cleanngl just forwand of the erankoase pear
flanze This can e done by pofling o swale saierain
with aleolol oF @ similae solvent thirmagh the channe]
severitl tims, then drving the channel  dueroughiy.
Prigi ahe encls oo glie acal in Teguid soap and spreaid
b Tiguid soap trenghout the ineide of the onler
e, speedl Peoseal (3, Figo 382 just enmiga 1a
pernit abiening oue end of it with the crankcise o
e 10 Gimd ingert the sedl as ghiwn o Ehe s
LElLLi sl I,';-_l'a_-1|:||:|' wiark  the sl aropnd 1he cranls-
sluell wntl] the crel emenms an the oppssile sile, Sce
Fier, 383, Sow alien the seal, reverse Lhes adipesciiig of

I'ie, 383

1, Compramwes [longs
4. Haas Looga

i, Ssnling coabion
I, Brummes oil aeal
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_ —'ll'l—: i
RIRLY ;',-",-'I WINER B8 AFACE
'-.l':}x'ﬁ ﬁ;‘ 5 MW RALCH
*{‘ . -.::-'."":"-‘“: we oy ': "':"'"-
Firy. 384

G AND TRA

racalinn e in=reE e ciber cwd ul 1he seal np-
Linue tu raarn Lhe sgad until 1he joint is approdinately
43 [rom the Tewer surdace of fe block (see Fig 3845,
Curimg the anstallation procedluce, mreal cieee noest e
paetl L aweil seufing Lhe sl cenler seatitpe roshinn
ul Llen lanleana of e preave of the 2za].

Apprly ol Demwesr, Bl cmpression rlange of the
sweal and crenS=aall wwrngl, Ingizil vl bearing cap
and the twa Nenprene seals, Be sury Tha! the exposid
hall wi the Eomrier nil seal smoethly sicshiles 1be
itk e of the ~corivg cip ane chatl the ond e
8 e Maseges have been Blunted oF regoicee. Lnsdall
e lasiving vape Tl sl Lighoes tuoapocifend Lonaue.
Tighten Elree intermwcizee (5000 Foarmd 31 Bemariog cap
e pregwr fargque and wire all cap screws feeurely.

Ther nstdll bas row wood e Blacks, beag suse
that the Lloch: wie rol darcaged o7 splid daringe the
wnlallatiel, B 2ngine “ur approsimadlely <3 minoes
aleer makng & seel il ardd check ioe oit leiks.

FRAMES

Frioae (lmensiong Do the 8BGO hanrpion roedel a0
whawr dn Fano 35 and for the LA Larmmaader s
i Fi dEn

<
|-
|
gl
T 1
|
|
|
1
.% T
| :_'
\ u.'-- ||L.-F-:'n'\-

T 3E3
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Frn. 383

FRONT SUSPENSION AND STEERING 5YSTEM

STEERING GEAR ADJUSTMENT — Al Models

Sppmimy ar adicstmenss oand bokage  checks
heuld 2o marls w eh the lopd ni tke cie ol the Tront
whevls, Lhe ArnL el tupp-erel ac the cuter ande of
Che Ewes ceniee wre.

Twn adjuslrents sre peovided [o7 the stacoeg
bt Assennblys The steerage sl end plas and the camn
lpepr sheil <wud cleasnere Belue making (he arljusl-
menal, distonnect she sbrering Gedr oom Lhe <erring
I:kape and rake sate the -leeniee pear in [llad wilh
appriees Lalticans, The checks and  adiasiments
shouled e wiede wilh E3e it b 4 -Leerine ooar
b~ Aempecalute

Cherk ue seetine post engl pley Boslo Loosow e
cam Ceees shell ad:esting serea hck ol aad ek
aff <he adjusting seeew. Lsing o <prnpe weale 1hat is
calibrated in oumees, menzute bRz ammne uf ol e
cLircd 0 tarn the steity whes]. The suide shincld
Be loakos e oo Hght 13 wire ar string wlicl s
wranped el 1he tios of dFe sieeriag wherl =t Lhe
spake |zec Fig. 3870, 3 #eady pall ol d -7 Oukices,
tangend e ke romood che waeel, snoald Lurn Che stedt -
e zedr <recodble. T the pall & oot @ithin the Juzdts,
Ferave Lhe e cver capoaccews, (il The e oaver,
ard wBl or tenews shims po secuse ke preper cale
reacbLe.

Wth the steeterie geir wnd slzy adjusied oorrectly,

T, 30
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4= AND 1dA

Tesute the ventzr ol rawel 2Figa sy ol 120 240
ine grar. While Luvnise the sreerita sehee? Tack and
[=r2h oees Lae ol speet, a2l lever z3afl adust
ing seeew, keepsing the ok moat osenp. ot o shekd
driare is fell, Taer dignten the ek v, Too caeck 1he
sdjustinsul, hnek the sprng =rale tn e con ol 1l
sloecing wlwel w3 ooclined i the precesling pars-
goapls aael e T amound of dffor restired o tarm
e wlee, eathen dditecziun, threiek the high sper The
szl remdinpgs shenzid B 1/ 24 wllTces.

With the sleecirg gear o {he eeoter o Fie higt
sy, U defs Truid wheel should e iz sbiaghi
abemal Sotatias woh recpens o the resl ondothe S
JU et acljiest ahe Jefo Loe ok s gutlined emcles Tiese o,

FRONT WHEEL ALIGNMENT
Camber — All Madsls

The riomber lims are 007 e - E5, the aljosinemt
pracedoie ctaa s ke sume a3 otlned imopz 1947
TFassruges Tar Ylep Manua), bot o is oo nerended
e 152 pgre camber ix amdriadeed san the el
whepl thba 2 1he ke wheel

Whea sleing or |'|';|'|1-'|1."i|'|g thims, thr e num e
and L0cEness of o, must be ooged &b leth drons
atil reag i kels.

Caster — ANl Models

o+ L-142 an the

Tl +pster limsits are o« 1743
5o e Curimandes

dbsmanm Al — 20 oma

Tae-In — BIl Modals

wel the alverine peat oo the cealer ol Le kgl
gperr. Repwwilinn 1he tleering wheel. il eecessary =
that -he spoke 36 =0P2Qg7% Acmss, Tle Sveering grar
i be i th posdion deriag the uljusiment pre-
cenlin e,

Lulloe g ;e |'|n:n-e':I|||r: pollined in the 194 Ias-
serze- Car Slap Yl adjust the 1990 rie riml, s
e leit imont wheel i5 i @ =uraieht abead positian,

Mezaere (he L2t tie v.d and aejost the Tight tie Tnd
i che wame meanenent Om loe $hammaa, reasuse
the lenpih of the sl between the ball swd cenlers,
e =l Commisncer, btsine e ilishimnee belwesn
she Feck luarcabon Aings =f che red, Se tTe ooe-im
e the ruriecr specifrnoes of 1006% {3 178% (1,18
mir, b 307 @) by ailjusting (e cenler tayuiliryd
sie rod 1 sansiferphle charge s necessary in this
s, checs dle stecling pear arm, and on thr ro-
maznler check the Wller Jever fur propec position om
the markoil sarralinnes.

CONTROL ARMW STABILIZER
Aemoval — Gommander

Bemrve We Jock nat (15, Fig. 33%; and inner 0
(173, wrirh alows Lhe rewwval of the grommel oo-
e [, poucnrel (13), and goommet smal (14
Wptave (he =abilizer link (5], grorncier reliloces
(&, ™ aml 17]. grecoweers (7, B, and 18) spacer (101,
anrl gesaomes sear £15} Tron the end of The stithilicre
ehaf (1.

AAer lsassemlilos eih sdes. reraowve e stahil-
ees wlall iz reliner {4 Tror e =il heacker
U1 oh beln sides amd oreoee the stehilizer shat
from. Lhe velicle, Zocate the sphi n the sheit bushime
(31, sarmml, wl reoeve iU Trom tae sl

Fip, 34% is =n eoluded wiosr of the ikt sde end
ol Ll stnhilizer shaks, wleh iz different fcem 1he o1
side io abet i1 hes an oifsel o el dotlerierence with
Lhe wxnAUsT 1w

The eortrol aten suphilizer shads laracker 5% s
revebed Lo Yo candlal 2B,

inztallation — Commander

sprearl the lushZng €3, Fip 3335 and irsall wr e
slabilize; <aaft (2] Inatall both Soshings and phoe
the bushing recsiners (4] on the borkiras  Fasitiza
o stabilicer shall ot tae olalt beackels (15, wik
the eials bf Che shafl above the corirl o brackers.
znd irstall the bueshicg teeaines on U shalt beackel
a1 baalh sides.

[stoll the pricnset vedainer 2ok Al gnmeeet (3]
r “he stabilizer bnk 5], Tosorl dhe wtabilize: b
Mrongh L7 evn 3t the vl of the zhaf, tkev install
the gioneet (&1, apommed relaicee (9], spacer £10],
praommel tetginer 5117, Foaenel (12], a7d prommed
seat 13F am e Bps o Tnesrd the eoel af [he Ik
-brong the Tiwer contec] aem bracket and install che
ororiel sl 4 1e ), gemzenel [ 15F. grommet oelbies
cpad, awd frnes oan (7Y oo che link. Tlreadd the -
aer adl an the link €3 the ead »f the threads (hen
il 2l lock aat [IHY secuoeels,

Lopropes Lighzenirgg of 1he Tk wocs will affecl 1ke
etabiilizn acticn dac to impmper cermpeession of The
rubhe- esmmnets,

T 283

.. Sholt hrack4l Ll fpocm

L Siokabrar skedl Zl. Rataxx s
1. Pushog 2. Gicmmad
i Awlginer 13 Fwmi

5. liok Li_ Bwal

%. Mulimionr Lk Qicmmel
7. "Errosma| H A T
F. Canmeoe! +7- Inoac ol
% Halninwc Il L4k mol

Ik Sighiuan shad smocksd



GASOLINE

TANK — All Models

The mnk eapacity s (8 gols, {15 Imp. gals; 68,1
Hiersh, “The tank i suppoeried by iwn mountines: at
the frame side mil on the Wit skle-and by a single
mounting ai the | Rk tire well on the rleht side. An
air-went ihe extemnds from the ||l|| ol the tanlke i the
tap af Lhe Nller pdpe. The filer pipe is hiebd securely
by meins of o clamp heacket which & attached o the
bd v meanding beacket.

FUEL AND VACUUM PUMP

An AL Remes OB combinalion fuel and vacsom
paempe fsoopee] oo the 1942 Communder and  Tand
Croiser awd s opticonl equipment for the Champion
mdlel, The wvmerom ection of thig pump o acts 45 n
bocster 1 the imtake manifold soction thus provieing
operation of the windshield wiper at all eogine speeds
nd loads,

Disassembly (Complete Overhaul) —All Models

Wash the omsile of 1he unit with clesning selvent
and blow off with compressed air io comovo [
arit mnal grexse.

Alark the edges of uil sover (1, TFae 589}, vacuum
cover (33, nmd bdy 21 diaphriagm fanges with a
filg so thst the parts meay he repssembled Do their
ariginal pesitions. Sote that the (el diaphragm Aange
1% svmamsetrocil and the vactum diagabrago fisnge has
biolpes where the screw hides oocen

Remove e foel sectlon cowver serews  and | leck
washers, Sepanile Che cower friam the body l j-‘ll'riﬂ;l.l
the caver loose with o serewilciver hanille

Remnve anly twn cover screws [Pn agipesite sicdes
o the vacuum sectom cover aml subsiitote for them
Lw g 10 12 % | F2dnch blhsrer head serews [,
Fig, 320}, Tum (he vo Ty screws all the way down
aal then remaoyve The test of the regoler cover senews
(2). Adrernstely Back oif the twa long screws, o few
tums nd g Hme, (fap the cover with o screwdriver
hamedle if the Hanges stiel pometber)y until the force
of the hewvy waooum diaphgezm spelitg i85 oo longer
elffective. Remove the 1w ||'-|'.'r: werows, the cover
aszemibly, diapraghm epring and #peing rewiner, To
vemavie The dinphragms only, 0 B el decessagy Lo
redmave links. The diapbeagms may be enhooked - from
the linke by tipping the end of the pall md away
frowm the mouniing Ganee

I'o remeowe the rocleer arm assembily, 1ile the rivotel
ent of rocker zoem pin sk wdith the steel washer or
cut off the end wich 578wch (9.5 mnt ) cdeill. Diriee
ot the rocker arm |||E||. i, I i;_:. _"-'-.ll':l IJRiJI._Il'i e 1
PT &, Kent-Moore fosl Sa, kMO 707 (71 Wiggle
the rocker arm until the links gnhook feom ol diz-
|p|:|,g=|||;- Ther remoye the rocker arm spring, rocker
arity, and Hak H‘E-il."'l'l|'l=:-'

Tu clisussemble the rocker mrm assembly, remove
the stoel bashing {14, Fig. 391). This aflowes the re-
maval of the vacuum lHnks (1B mnd 1), feel link
(1), link spacer |13}, link washers (14), and the
iwa oufer spuicer swazhers (B3 and 207

Lift wecoum diapbicums (330 steadglit out ol the
|||||:l:|' {1607, Bemove the [uel l.|.:u.||||r:u:| {1 |.l:;' lidting

SYSTEM

Fic. 380

1. Fusl cavar 1, Vaduuss oovar

2, Bady

Frz, 304

1. Ho. VD-3Exk-0/2 atcows 2 G¥dar BEroWn

Fas, 391
I AC Toul Ma, FLE

1 Nl e glo



216 SUPPLEMENT COYERING 1747 MODELS B AND 13A

l. Alr domn
Lioskml
. Ful Tniva sprog

]
1
4. Fusi ouiks volve
4. Nulling

|

. Fux pummp corer

7, Tusl dlapbrags

I. Taaplinkym wgring ralezan
4. Dixpkiagr apriog
AL Pump kedy
Li. Aockgr g pao
IF, Bagkey nam apmng
Id. Eink spuLwr
J4. Liok wrasher
15, Sular apacs woshas
|F, Baciry asng pushjpy
IT: Pwckna ure
4. Wrsuum Tk
19. Fral liok
Al. Dulgr apag worgan
7l Vaduum Lzk
id. Yabra plug
], Conlinml

. Fual vavr 1palHy

24, Fyal Inlel walvs

i Fltmo

M. F-ial sb:oloac acapegy

M. Fudl Bo=l yoshel

1. Fual bawl

M. Ecal bawd nanl

Al Rol apumw zy|

. Ford xswl ol

. At mm pin wobar
Ji. Fusl caoz 1o bloce comks
g4, Vocuum diapbragm

AL Ingphragm dpras ratdioer
I7. ¥Yorwun diophzogm eprmp
H. Wylmoar qopem

1 YFaluw 48d “~rgeo rafame
40 Varwos vchrs ool cage
L. Yoruum rolre gRpkH

L. Faduum ralrs ood coga
3. Tocoum ralre posksl

W, Yoruum hoay

a5, Frtlpg

IF 3eara

4Y. Sezama amlmnar

17. Carml plule Qamiar

1B, Caror plolm

El Heraw goukw

AL, dSnagr plawe acepwe

Fu;. 302 DwkTi oF THY FUEL afp YagUUr POMT
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it straight oul, S pod G offopheagar cxcesmitely ar
churked-ta ol reals il Bo deiwoped. Lift the fuel
dipphragm spring (9] and spring retaoner (A1 fnam
thie purmg By

Remove the vaconm section valve and ihe caige re-
tmimer sorew 4 1, Fir, 3930 and §ift ool the rétainer. §2,
st imlet 417, and ouflet (4) vabve ancl cage Assem
falies, amdl two gaskeis

Remove the vacuum seetion cover plate serew (51,
Fle. 392) with gasket (50). Remove the cover plate
{40, paskpt (38), and screem redalner [47) anil
screen (4ol

Lassen (he bailecrew oot (317 and remove the
fuel bowl {24), gasket’ (25}, and bowl seal (1)
Femowe the straimer scrésm | 27} frum the IO COyeEr
qdi|

femve Lhe valve plug (225 and gasketl (23) froos
LOp ©iver  ower phe strainer. JRemove the inlet swalve
spring (24 ] misa] vinbeg {237,

Bemove the afr dome {1} and gasker (7] from tap
povnr cver the dinphragm, Remove the outlet valve
spring {33 and ootlet valve (47

Cleaning and Inspection — All Medels

All parts should be cleansd thoroughly with & sal-
vent, Blow oot all passages with compeessed air,
Chieck parts of foel pump as follows:
Tap cover ond Frmp body — Alale vissal check
for cracks and breakage, [nepect for diaphtagm
flange warpape by testing on o smooth flat sucisce.
Examine all of the theesded holes for sieipped af
erozsed threacls. Broken, damaged, or severly warpsed
pastings require repiacement of the compleie pog
Falve aud care assemblics, welbes, and spring
Replace, Extent of wonr eannol be determined visu-
ally
Serietmer Serccn — Replace, Tnspiét new screen lop
dampge or  ebaleuction. Sereen muost 6 soogly
armind The imnes #d2e

Bocker drme Mu oond Waiker — Beplace with sdry-
loe bypae pin mid weeher.
Ll Reoplace fuel and vacunm links Amount

of wear cannnt be determined visundly

Rocher Army Spring Replace, Spring mily  be

wpaly feom distortion of cnrensiom.

Diapiragm Spring—=Heplace, The spring may  be
weak froan dizstortion or cormgion,

Lo pleragan Abwave roplacd

Coashimts Alwavs roplace the gaskely Lo dssure

tight seals

O Seals -

LIRS,

[repending wpon ihe exient uf service requsred. os
a result of diagnosis, the comblantion  Twel-vaomom
pamp may be serviced by replocemnent with 2 new
pempy, By & general overhaul with @ repairc kit or iy
dinphragm pepair with a dispheagm ki

Reassembly — All Models

Sk meat oo A e ppewpifaiien iy cioen derogcwe
il perlerming the follogdng afdpa. Fuel oil may be
psed. but da nol use shellie o -sealing  compmand

Assemibde the link =pacer (3, Fig 301) ower the
fwel link ¢19}. Place the viacuum [oks (18 and 21)
o each side of the fuel hiok. The books ends of the
vacuim links shoadd come togethes so that they sur-
poigd the fuel Bk angd all link hooks sloubd point in

i szeals oee rough orotorm, seplace

Fi. 301

d. Refomer #irew
i, Sutiat valve

1. Inls] wohra
L. A=idlsds
il same direction. Place the wseembly of finks niwd
link spaoer between lohes of the o ker arm (17 ] and
iT Tink washers (14) were provided, place them on
the suter sitle of each vacuum link. Shide the mcker
arm bushing (161 through hokes in the mcker aon,
link washers, link specer; and links

"lace the pump body in o vise with the fuel fiange
duwin. Set the rocker arm spring (6, lag. 384) i assi-
pion with one end over the cone cost i Che body
With the twa outer spacer wishers (31 dver the emds
of the bushing (5, slide the rocker arm ancd linh as-
semlily (2} into the body, The aater end ol Lhe neler
arm spring slips over the projection an the ink sprace
4], The open emd of all link hooks wwisl point 1o
warel the vnepmm funge: Tompeotuacily fétain the mck-
er e v link assembily with small dimmeter end
ol AC Tool No, 10, Kent-Moore Tool Xoo ki
T 0l

Set the disphraghm spring on i stateed-in il
seal, amel the Petainer om lop ol the spring, Push the
dinphruges pull fod (hcgd the petainer, speing, and
nil seal Flat secthon of ihe pull mod muss beoat rizhi
wtgles bo the link, Hoole the dinphragits pull rod g 1 e

FrG, 34

1. &G Tanl He, PT-8 1, Lk spocar
2. Maokes aym omd ok asaesslhly 5, Bushing

3. Bpucer waghan 5§ Reskat amm spraag
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Fug, 305
I AC Tool We, PT:R

1. Becksr arm pin
fel Hak. The fiel ok i3 the shoet; center link.

Dicive in the permanent rocker arm pin (L, Fig
393}, pushing the tool FT=h, KMO-TO7 (1) ahead ol
it, Tlice the washet over the small end of the pin and
spread the pin end.

Insiall the fuel cover on the bods, making suge that
the file marks on the cover and body line gp, Mush on
the rocker sem umtil the disphrgam is flat acros the
bodv Mange, Ingtall the eover screws and lock wash-
er= loosely until the screws just engage the lock wash-
ers. Pump the rocker arm theee or four full strokes be-
fare Lghtening the cover screws, or the pump will de-
liver tan muicl pressure.

Inciall new saskeis on fuel section valve plug and
sir dome

Place a drop of light oil on ootlet valve (4, Flm.
302y amd nstall the walve in the chamber over the
diaphragm, Insect the wilve spring (3] iR the air
dome {1}, Install the dome assembly and gasket (2}

Fig, 300
L AC Tool Ho, FT-A

L. Ho. FE-IT%1-1/3 wapsws

in the tep cover ower the diaphrazm, holling the
pump on Hs side. Make sure thal ethe saring 2eas
properly by shesrving through the fuel outlel hiols ag
thie air dame 15 fightener wecarey

Placie @& -||-:1:| f Tight odl on thie inls valwe (13)
and install in the chamber over the straimer. [nseri
the spring (243 In the valve plug (211 and install the
wilve ||!|:-|: amd ::.l.-ll-ll.'-l I:EFI- awer the siraimer hﬂiﬂinp:
the pomp on i3 skle as the plug §s tighiened o be
sure thi the spring seals properky

In=iall che =triner sceeen [27) el pew  gaskel
CR) b the fuel cover (A, Install the bowl zeat (30}
i [|pf 1u|'|l.'| [l L L 'l.}i:-il'|'|'||_|il_l |h|-r filier |I|17|-'| |:.”:':I_
swing the buil (320 inte position, ard tighten the
batl nut (31} sscurely

Place the twn gaskets and the two valve and cape
psmpmibfie= in the wacuum cover, The inlet walve 01,
g, 3230 must hive the S-legiees] apicler [acing aul of
ihe cover. The vutet valve (41 muzt have 3-epped
mpider facing inlo the cowver, Becure the wvalve and
rapes with the reluiner (23 anrd screw (1)

Turm the sacuum section ever and sp1 the sepsen
(i, Fir 397) 0 the recess over the valve hole, et
the sereem retainer (471 wn the screen, Place (he ooy
er plete packet (48], cower pdile [49), SoviEF sthew
gasket (500, and cover screw {31 ) im pesition in the
order mamed. Tihien the Cover screw,

sk the diaphraen puell mad through the staked-
in oil seal. Lo grad il ofie phragim padl rva excersivels
ar fhix oy dmwaer tee mil geel

Lift the pemp bedy pbove eve level ond Tace the
viecuim disphraem fiapee, The two vicoom links will
swing diewn s thal the diaphragm pull rod can be
hooked to both links.

While holding. vacuom diaphragm in pesition, the
sy shoukl e clomped, vacaum side up, in & vise
erpidpased with Lress jaws, Clump it one of the maung-
ing flange enrs.  The sacoum diaphragm must be held
kvl with hads anme cloring the Tollvadng opesatfins
The diaphragm is hekd lesel by inseetiog AC Tool
Noo P-4, RAICRaL: (2. Vig, #@6) between the rocker
arm stop and the hody stop, This teed can be made
froam a gece of steel 35 08-inch x 3/ <inch x 8 [nches
(4,70 e % 238 mom. x 2032 ponn e Bend oae end
Lo formi o dght anple hook 3/ 8-inch (@53 mine, ) from
|||'|'||| el

Plica the spring retainer on the Aveted end of the
diaphragm pull rod snd the spring on the retainer,
Place the waruum cover over the spring and align
I|5r' fble miarkd [ngert twn Noo 10— 32 x 1-1/2<imch
gerews 1 Lwo apposite holes i the cover flange. Tum
Lhese lung screws. fown, i]|l.1.'rI!|iL|i.|I;L A few turns omn
cach, Inzert the regular screses with lock washers, amd
tlghiten until sorows just onaege the lock washees, Re
place the woe long scrows with rentlar serews and
lock wiashers:, Remove the spectal toal from the rocker
arm pasition. This allews the hevy sEcuom .-||ri11|.'
|.r3||_|:.h Lhe ||i:|||h|'i|;.11 imbor o o] masiticn, Tiglien
nll epver strews securely.

Tosting — All Madels

The combanation (el and vacuum pump canmol D@
biench tested hecmuze of e heavy  vacuum  seclion
g-,|ui||-_; The -.|||;\-. wilermaie lest far this tvpe pomgs &=
with @ biww piressire g when the pamp 5 maunted
on tlhe englne
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Fuel Seetion
Bope Page 115 of the 1947 Passenger Car Shop
Manual.

Yacuum Section

WITHONWT FACUUM GALNGE

1. Dhsconnect the outlet (manifald) line from the
.

2 Turn on the windaliteld wipess asd operate the
-'_'ngh'.r froan icdle Lhn:-u_l_'h alovw acceleration Lo
abeat 40 XPH (644 Km, FH.),

3. The wiper should starl operling oo pamps
vacuum onby al oabout 13 MPH (34,14 Em,
PEL) engine speed and reach full speod at aboog
40 MPH (64,4 Km, PH.}, thus indicaling that
the vacmmm sectim s apeeatizg cofrectly

4, I the wiper does not aperate, detach the wiml-
shiekd wiper line at the pump and sonsect it 1o
the il,l"rn_-.'u,l:,' detachad sutlet line with a '|1E|,::':'- il
rutibicr hose

5 BLIAWVLY operafe engine from wile io aboul
25 MPH (4023 Km, PEL). The wiper ghoull
cun at full spesed operating on the enging vac-
uwm anly. 1000 does not, it can be aszumed thai
the wiper mador or lubing 13 defective. The
pramip vecsnm section 15 Jnapesative 7 the wind-
shiskd WEIEE  dpleTRiled Om emfing vicuum It
nal on pump vacmum

WITH VACUOM GAUGE

I Dlsconnect both infet (wiper side) amd outle
(enanifold side ) lines ot the pump,

2. Connect the vocuum pause b0 the vicuunm See-
tion nlet [gide attached Lo wiper line).

3 Dperate the engine at a spesd equivalent to 20
MPH read speed, the gauge should show 7 o
12 inches of vacuum

4. Tf less than 7 inches of vacoum are produeed,
It ean he sssemed that the vaciamm section of
l'|1I' :|II|:I|| 115 I|Ilil;l|.'l'i]i|'|'\|.'.

5 Alwavs make this test of the wacoum pump
with the oulled open Becavse [nternal pressure
due o closing the outler will damuge the
e R s

CARBURETOR

The 1949 HG Champion nses Carter Carburetlor,
Maodel WE-T155. Tt provides for better high speed
apration ad idle adjestment, This carburelor ilifiers
in outward appesconge e the previoss model WE-
33729 and WE-A615 in that the chake connecior mod 1=
1 ene-piece mod without an adjustment not and lock
nut,

Disassembly — Ghampion
Bemive the dust cover {4, Fig. 395] from the bowl

Fug. 308
1. Al hdrm osll climalle sealinl aaembly 8. Threfile sooneckes red tl. Spring
L. Moin enshuseior hedy . Evloinor ckpa 1Z. Gashsl h
¥ Herwl cowor ossambiy 8. dia poncgs zlog 1. E:!:Ii:mr-r elip
i, Dimt cover 5, Bowl catdr scievm 14, CRale esnnsciing see=d
.1

Dl eorrr sorew

il ki adjusimest peeaw 1B Air hesn serswa
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- .
LG, Ay
I. Chaks volva eoreud B Chihe pHlon IL. Fsizion chp
2. Lhars mt.oa T, e -l lavar 12, Hrrgwu
3 AL hoim Wnd §hreeng ganirg] 4 Bullle plmim 13 Cloqu=y gogn =1 housng
1. Fanl idlp =um 1, Edllla plapk agsec 14, Foul id'a WM
3. Cocke woleo dhell & lmver 11 duvhat

cever wsserhe 130 Taer Eiscom~ert 1he choke con-
reclss cod L3 drom che fasl idle link by wohuoking
Ve setaines olipy, smel revsoree ta2 choke cunnncld rod.
Mot qeawwd Lhe el olosbmen: screw 110y zad
eemy 1Ll T Phe toucdls beede Femeve the
verewes (131 holding e air e arfd chimalis con-
cool gssemlile (1) ko L1e meain heiy [2) 3TC Tomurse
rar eseenilely Rerea v the adr hoep gaskel €121

T elizeonma © he thesaele copperese ol (0], G-
hoek e motaimer chipe 170 80 the uppser amd | evet
erds of Lhe rad [hair pan clips used ac npaer enil o
Tt guaductien Texdels, Len reodn't B3e cSImector
roic ol olips. LEen ke pee e foor bow] coves
sorews 1R ard e bEle eesnae serew plug and gaskel
PE1. Herneer e 30wl cover pgeemlicy (8]

Ry the chimale concrol Iebasng 413, Tig 244
with cher Tl i p,:lﬁkl.'l 1Y, Brawre e crew
Ay which Telds e Dalile plave i vhe heasing aml
o the baFle plate $18), clvke o0 lover (300
and Fiest e lank (130,

Kemuae: -l cliohe valee S23 imem the chicke vélve
Shail L5 Toen clae shalt ansd Tewer comders lon bow se
tn Lemave che sheke padton (o) fremn b e bz
Thee gnll the zaaly (3] aul of the flimetic cantro.
el gl senonen che Grad iclle caoa 747 Qo the zhed |

Tor lisazaembde the beel cover soeersly, rurn the
vacHum pisten (4 Fig <M1 90 eouretcleckyize and
amheals W fecin e wcaum siston Uk (3] Hemove
the wiev.on pustan Jirk (30 Figo 4000 witl o ring
el wpting anl Ce metering el (6] &l odsk (7]
fram 1he bl coeeek 10 B the disk fra-in 1he
medziing el unheck ke peecEripge sprina, oate e
e d the pel framn bie viccoo: poslon Tok Then re-
nes 1l <rrdiner nnz (4, ;.z:l.w'm"l S T S I BT TR
[2: “Uken. mwrpawe dhe haic pen clipp 0280 amd punp
caneezh Lnk Lk and remioes Lae soeveloreting e

Fuc. 4uD
1. Fumpg anopz*=a link T. Flam: Ieres
¥. Bcwl zover omscmobiy B Fia: Eln
. Yocoum peiom Loh g9, Fam
{ Wor.um pilco M F otupde and rad

o Teal nosdla sanl

Il Guwal
B: Flnal niedls

12. Hamr pin cllp

p||_||1..'r.'r =nrl rrul :|~=a¢1|||'|:-|_l.- [Luj.

Eominvr the =l comer gesker Lo ) Renwaving 1
ot Tever pin 1 will percer e cesnceal ol the
Aoac ancl liver assemlale (97 ard Jduwe Moal veedls 7a).
Ther, vaim JoL Wrenen LELE-R, e e ual
mren e Bl s uzsken 150
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Frm 401

1. Bl cowsr ¥oroum plwlee Onk
2, Sirshier E- Metering ¢

1, Ceakiai 7. Melormg ol Sk
4. Bralwes oul

To disssemible the main carburetor by (1, Fig.
4023, remove the vacuum piston spring (13) amd ac-
celerating pumg spring (B3, Then remnve the acceler-
piing pump strninec (3} dnd, using Retainer Ring
Removine Taal To00-56, remove the nccelesating
pump inlet check ball retainer cing (00), “Turn the
ciarhuretar oy |.=|'|*'-irir- dovwn o remove the inbed
cheek ball 111,

Using Jet Wrench  J-816-1, remove the low speed
jet (12}, Then, using Jet Wrench [-816-6, remove
{the pamp ||I-\.I.|I.-.'|.'-\.' jeb passaze plag (4) amd gHskel
(3} Remove ||I:I' pamp discharge jet (2) using Jet
Wrench J-816-2, Agnin asinpg Jeb Wrench J-B16-6,
remove the pump dizscharge chock ball retniner screw
pliagr (57 and gasket (6], Thes 6o the body e re-
move the check bull (7). Nexi, using Jet Wrench
J=B1n, remove the metering rod et [14] anid -
kel [13]),

FEemove Lhe twa screws {7 llg 408 which hold the
main carburetor bady (21 e the throttle body (1)
arud separate the two pieces. Remove the throtile body
gasket (8). Using Jet Wrench J-816-6, remove the
main discharze nizile possnge pleg (3], Beimwve the
maiin  discharge noezle retniner phee (4] using Jet
Wrench J=816-2. To remove the main discharge noe
gl (5), use Jei Extractor ]-508, He sire lo remive
the small copper paskel (6) which s arowomd fhe
seat of the nocels

Cleaning and Inspecting — Champion

All earburetor parts and passages should be cleaned
thorcughly with Bendix Cleaner AU-15328 or eguivi-
lent rinsed with zolvent, and blran oul with com-
pressecd mir by fore - the carburetor is reassembied.

LRI I i

il L cEREtT e

L. Main Bsdy Hirainor
2. Pamp jek Halzicas rimg
1. Goakaf [ziay chack sall

Lo apemail G5l
ket

. Malopog yead jal

. ¥oruum pistea apcieg

1. Pudasmge plug

E Flug asd seiginay
ke

T. Digchorgn check ball

B. Pump aprmg

e s i
LY e B0 BT — 2 L

korsing wwith compressed aley anpport the thermortal
cofl swith g b or fnper fo peetent U ditbortion
af the thermasfal

Inspect all parts for weir o damage. When reaz-
sembling the carburetor, always replace all gashers
with new opes

Reassembly and Adjustments — Champion

Piace a new coppeer gasked {6, Flg. 403 ) on the main
dischar gZe mizzle {3) anad install the nozels with ihe
flat wl I!'||: end of the noexle ap. Using Jé1l Wrench
J-816-2, Insal the main discharge retainer plug (4),
The main discharge nozele pasage plug (3) can then
he installed with Jet Wrench J-816-6. After insiall-
ing @ npew gasket (8], attack the main carbuaretoer
biody (21 Lo the throtile body 1) with the two screws

Frez, 405
1. Tho=tila Eady 5. Dinchoayw nozzle
2, Maln body E: trapkni
1. Nocle pomioge plig d6d T. Sprews
bl B, Goekol
i r-lnl:lln natrimer Rlug
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FLOAT SEaW
FLACE SCREW DRVER HELE

COWEN BCTS

SLERCRT FLOAT
(EVER HEAL

Fri. 404

and lock washers (7). Next install the idle adjsstment
acriw amdl spring in the throttle body.

Using et Wrenech J-816-0, instail the metering rod
fer (4, Fig. 402)] and pew gasker (13)) and vsing Jet
Wrench J-810-1, install the low speed jet (E2].

[nsisll the pump discharge check Ball (7)), #nd
msig Jer Wrench J-Bio-6, insall the pump cheek
ball metauner scréw |:l'.'|_'_|.: {37 and now F:;J:I-h'[ [Ea 3,
With Jet Wrench J-816-1, install the pump jet (1)
and npzin using Jes Wrench |86, install the pump
discharge jet passage plug (4) and new pasker (3],

Drop the accelerating pump inket check batl (11)
in place. Csing Retainer Ring Installation Tool
J-1407, install the check ball retainer cimge (009, Then
istall the zecelerating pimp stralner (9 and spring
(B, The vacuum piston spring [15) should also be
|'|I:|.'._--=. in itg well an thie time,

Bafore peaczembling the Hanl bowl cover azeemblr,
fulificate the pump operating countershalt with No
3 puphite grease, Install the fuel bowl strainer, new
gaedel, and nut, Uaing Jet Wreench J-81é-6, insiall the
fomt pesdle seat [5) with new paskei. Then instal]
the foag necdle (&), dnd I:.|;||Ii:|:;.: thie Mliad arwd lever

emibly (7| ip position, insert the foat lever pin (B,

The dlat mointpins the proper level of the fucl in
the bow] of the corbaretor. To check the fiomi level
(zep Fig, 404 1, turn the bowl cover opside down, al-
lowwing the weight of the Aoat to be supporied by the
floxl arm lip resting on the needle valve, There showibd
bee 578" (053 mm.) Detween the hoss on the bowl
ciover andl the far elge of the Qoal sein, Tl Mo
T2425% of the tonl kit which is 3/8™ {955 mm.)
wide, cin be comveniently usecdl as a2 mape te rheck 1he
fleal Leval

[T an mwdjustment 13 necessary, suppoet the flose by
placing a4 Ninger bader the Qunt lever: thon, by exeri-
g ooslight pressire with:a screw diiver againsl the
tipe of the ffan lever Up: bemed the lp as necessary Lo
rise or loawess Lhe Boal bevel.

Ernatall o pew Doowl cover mashel ooy Lthe boowl cover,
Tas inztall the mcoelerator pump plurger amd rixl as-
samlily, fmeert the red Dy its hole In the howl éoams
and aitach (L to the pump arm with the conmsctor
link el hale pin spring, Then neert the vacinm pix-
ton liisk i the Lale |r||-'.'il.|1'|| in the bowl eover ::r.r|

Fig. 409

inztall the vacuiem piston on the link

After assembling the bowl cover assemlbdy, loosely
attach the cover to the Meat bow] with the four
serews and bock washers. Then install kile passage
BCTETY |::-|||;q and mew gastet oand tighten #ll screws
securely.

Inetall the retaining clips on the pump ooeating
lever and the throttle valve shadt lever. Then install
the throule conpeclor tod and hook the retaiming
clips |or hair pin) scurely.

Alter the bow! cover assernbly has been Instilled
on the main carburetor hogly, the wavel of the ac-
celernting pEmap should be checked. Back off the idle
greerd adl sting zevew 0 permtit & dully closed throttls
prsition. Ser the throttle in the wide-spen position
and measure from the fop of the fower end of the
accelepating pumyp connector link o the top of the
biowl cover, “Then zel the throtile in the fully closcd
position and repest the messurement. The différence
between the RS TETETIES . which showld ke 7/32%
{5,536 mm.1, is the travel of the accel=rating pump
plunger. (See Fig 4D¥).

1§ the travel of the accelerating pump phmger is
incerrect, adjust the trawvel by bending the throttle
connector Tod {1 owith Bending Toel J-003F {2) at
the psntl shown in Fig, 406, The rod must be discon-

Fari. 4k
2, Bynding Teol [-11T3

L Coddadhn iod
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WETERHG ROD GAGE -
{SrwP DPELATEG LEWER FIM

FOF AMGER

METER NG R0 M N TTCH FMGER
LESS THAM B85 " _—

CLEAREAMCE

Frai, 407

nected  from the theottle nroy when making the ad
Justrmaend

[neert Metering Bod Gage T-100-107 in plice of
the metering cod (aee Floo 407 ), seating the tapered
end of the gape in the metering rod jel. With the
throcile valve clased (beosure the idle speed adjust-
ing ECrEw pErmits the throttle walve 1o chose com-
plecely), press dewn lightly om o the vacuum piston
fink, Thece should be less than 8037 (003 fun)
cleprane= hetween 1he metering tod pin oand  the
ghoulder in the notch of the mage, The page moat
niot contact the pin

T§ anadjusiment is pecessary, wsing Adjusting Tool
T-10%-105 (1, Fig. 408), bend the top finger of the
vacuum piston link {2} o abisin the pasper clearance,

Afrer adjustine the viap hnger of the vacuum pistan
link, check the clesronce Belween hie bottom of the
pump operating lever pin (L, Fig, 40%) and the bot-
tom Aneer of the vacuam pston ek (2), wsing
/06" (4,763 monly goge (3 (Float Game J-818-3 ).
IF an sdjusement is neceesies, using hdjusting Tool
Toi00-105, bend the lower Breer of the vacoum pis-
ton link. 1o obtain the proper clearance

To check the wating of the anti-perenlator eip
(1, Fig, 4100, ingere & 030" {076 mm. ) wire, Cage
No. J-1633, in the throttle body opposite the bdie
port {see inset ), With the theottle clozed on the wire,
there should be 025" (0,048 mon ) clearance between
the anli-pen olator picker orm (1) onod Lhe puamp Gp
eranfing lever §30. 1T &B adjusiment e necessary, sl
the anbi-pereolator rocker arm o obdon the proper
clegrance

[mstafl the metecing mol avel disk, beEinge sare that
the metering rod spring 5 hooked around the oo,
i it is not, movement of the metering rod in the jet
may prevent the errect metering of Tuel,

EShicle the fast idle cam assembly on the choke shaii;
trae it the chake shafl in the air hoen: amd revolve the
shatn, lever, and cam to skide the pistan bt the cyl-

I'iG. 408

L. Adjurisg Teal T-109.1C% £. Vorusn plakes liok

Fia. 409

1. Pump apsroling levar pam 1 171" gege [[518:3)
1. Betlom [nge:

Fag, 4160

1. Al -jeEdostamr cap 1 Fump opamiing levas

L Hachrer =m
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Fic, 411

Fig. 412

Fic. 413

i, Bulagds; Adfusting Tanl 1, Chkaslie telp laver

T- LB R

86 AND 144

inder, Then lock the fast idle cany spring around the
hoeeps of the cam o wnd the choike lever shafl, Install
the chake valve with the trade marck wp, scating the
walve before I:ip;l'ﬁrni:nu; the =zcrews, The wvalve must
ot bind in oany position bt Tall fres af itg own
wizlghi.

Imztall the air horn, new prelet, and dost eover
on the main cacburetor body. Instafl the fast wile
fink and choke wrip lever. Attach the lower cnd o
the choke commecior roed to the ihrottle shaft bever,
ared after placing the retalning clip on the fast Sdbke
link, attach the choke connector rodd, and hook the
retainer clip sccureky,

Install the baffe plate with the attaching screw and
imstall the climatic control housing gaskel. Holding
the choke in the epen position, place the climati
rontrsl housing against the climatic control bidy with
the notch one-quarter turns clockwise from the center
index mark on the coptrol body. Then rewdlve Che
hausing counteclockwise woalipn the ootch amd Che
cemler index mark, aml bk the housing in place with
ihe screws and retainers,

MNote—DBe careful mot w0 hook the thermostat spring
o Al hiot aie ke

To check the fasc le adjustment, open the throt-
tle andl close the choke valve. Doing this permits the
cam to drop into s fast idle position. Then, with the
choke valve still closeil, close the theottle =0 that the
choke trip lever contacts the fast wlle eam; and wsing
the (O45™ (1 143 mm.) Wire Gage T-109-15%, chack
the clearance between the throtile valve aml the bore
mn the gide opposite the idie port. (See Fig. 411.)

I an adjustment |2 necessary, bend the chake con-
nector rod usine Berding Troa J-1137 or pliers at the
lower end of rod. Adjust the eid to obtain the cor.
rect clenrunce of the Uhrottle valve, The choke mech-
anlsen musl not bind inany pasition,

To check the choke unleading mechanism, open
the throttle wide and insert a 3716 (4,763 mm.}
Eage (Fleat Gage J-818-1) beiween the b side of
the choke walve and Uhe inskle of the air hom. (See
Fig, 412.)

I it Is necessary to omiake an &djusiment, remove
the elimatic conirol housing, gasker, and bafle plue
Then, wsdng Unlopder Adjusting Tool T-100-187 (1,
Fig. 413}, bend the upper fnger on the choke trp
lever (2] wup or down o as required ontil the enrrect
clearance is obdalned,

Before attempting an adjustment of the climatic
control, it is important first to check thormoghty all
sther items that affect the warm-up period. In pro-
dwetion tee foltch on the climatic control housing and
the center index mark on the control body are in line
{Ses Fig, 414} This seeting should be satisfactory for
avernpe operating conditions, Under extreme weather
condifions, however, or for use of fusls of other than
stanclard oclane mimgs, chinge the adjuztment by ro-
ating the climatic contral housing counterclockwise
for o long warmeup pervd or clockwize foroa =hort
warm-up period. Do nol oo the haeing mure thin
o nvieh for each adjuestment,

Adjust the ldle mixture by furning the jdly adjust-
mvent screw clechwise for A lean mixlure or ooanter-
clockwise fur a rich mixture, The eorrect adjustment



BG AND 15A

SUPPLEMENT COVERING 1949 MODELS 225

Figs, 414

should be between 152 and 1-12 gures Dol acljuse-
mieni 5|-..1|.||r| b minl{' with e |_-.4r||:a|r|'l-|'r ke cleaner
inztalled and with the engne mintdng gl aormal oper.
ating temperature, The idle F!H'l'l| til the eoapine shoohl
bse sl &L @ _-||||,'r_1| |:'|'|l||i'|.'|lllx_'||l o 8 to 10 miles {1289
to D6l e} per hour in high ogear (350 toa 475
RALY,
Metering Rods — Champion
Metenng nxls are dwailalle in sevesal siees (o pine
vide proper Toelair mtie al different altitudes. The
p;|_rli n|_|11'.|_|r_': 15 §.|;||11[:-4-'-c.r o Lhis I1'I|;'|I_'rill.l{ roil.
CaRTra STUDENAKER
Pagt Mo iy,
CAR-T3-6:32

ALTITLUIE

Up 1o 4,000 fi,

up ool AL
4 000 po ROOO #
{1-219 1 3418 m, }
000 o 12000 h,
(2438 for 3657 m.)
5238313 (hver | 2000 11,
(2438 10 3,687 m.)
{over 5657 il

CAR-T5-mdh
CART5: 067

CAR-T5-074

Carburetor Taals

The toasls [lustraved in Fig 415 are recpilred Lo
serviee the Carter Model WE=7 135 Carbisretor,  Thess

|
b o ——

Fic, 41%

T-10%- 103 Adyesling Tool 1- IEL;EIHHrIn Heod Gagw
148163 Flean Lavel Gags T-1 eiminar Ring Nomering
I8 Tinal Level Gage
:l-SI'E |-|I Extrottea Ts ||]! |5$-a-"|'l'ir\-| Gage

Big-l Jol Wriemch 1=k 13 T=Unleadm Adjuiling Tael
I-0]6:2 |#i Wemmch ;Jlﬂ‘ Banding lran
r-llilﬁ hl ‘Wisnch 183-EZIU—Habmnee Hing Enxigdl

BlG-5 \Wreazh Handie img Tosl

I-
[-1E33 Rodi-pearesdatar Giga

tools are ncluded inm the Carbyreter Tool Kit XNa
J-3241.

Toon Xo. Toow X anie

L0105 Acdjusting Tl

J-BI8-3 Elnat Lewval Gaps (3716

J-BIE-6 Float Level Gage (1/47)

J-504 Jet Extractor

J-816-1 Jer Wrench (Screw Driver Bit 3/16"

Blade |

J-816-2 Jet Wreneh (Screw Diiver By /4"
Blade)

T-B16:4 Jet Wrench {Screw Dirives Bic 57167
Blade}

J-815-5 Jiit Wrench Hanadle

J-1633 Anti-pereolabor Lags

T-102-102 AMetering Rod Gaps 2.463

T-109-35 Fetatner Ring Remover

T-109-158 Wire Gage (053".045")

T-102-187 Unloacler Adjuseing Tool

J-1137 Bending Tron

T-108-1220 Betpiner Ring Instlling Tool

LUBRICATION

Ergine Dil — All Models

The ofl wiscosities for virbous teniperdiires ang

recommended as follows:

Lowest Antiiipated Temperatures
igs B, ¢—2&3" €. L'se SAE
ar 10

+10% F. [—8% ) — Lae Bk, 30
=310 F - —0F L) Lise 5. AL, 30
Some oild contaimy chemic) detergents which  fald
extremely small partiches of carfion o athier foreigm
matter In suspension, Many of the particles are so
small that they flow the ough the #il fler with the
il zaned  Perssin o a:|;||.l:|-\.i|||| Fiir 1hix peason, il
which i% |||_-r1u|_|_|:. sl for Jubrscalion puirgmises may
b |:F|-=|-||-::-r|-|| wihen seen on the ofl level mape With
such ails the meed for an nil clange should b gov-
prmel by the mileage thi oil has been uzed aod the

13- 1w

dust  conditions |-.-'|,-'-.':|.|-:-|'|I: durinzg  ihal milenge, A=

long as the oil retilns a slick quodity ancd good oy,
it iz penerlly salisfactory.
Rear Axle — All Models

Check level at 1000 mide (16.0%0 Em.} intervals,
Transmizsion — All Models

Check Jevel at 1000 mile (10000 K| infervals,
Clufch Releass Shatt — All Models

The cluich release shaf is lubricated by means of o
Zerk fitting bcated al the lefr sile of the chitch hous-
fg im the relenze shafl redaioer. A pre-packed grease
pefainer b5 wsed anthe right side.

Chassis Springs — BRIl Medels

Chasgis springs are equipped with Jubricstion 6it-
tngs amil should be lobricabed with goaplilie spring
fubsricant al 1000 mile {6090 KEm.} intervals with
the springs ki) ed
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SPRINGS AND SHOCK ABSORBERS

FRONT SPRING — All Models

Ihe frant spring s r_-!|:J.'|I|||-:| with infects. which

cungEl ol g 2anch (308 mm. tapie cunleef o ome

zicle with haimlened sgecl shaot.

The Enseris are netialls] betwoen the fee Jongedg
leaves of the Champion sring amd the sis Bangoesd
leaves ol the Commanrer cpring.  The Champion
g pove has eleven lenves ol the Commander
spring remsains the same with thirteen teaves

I'he shot - inserts replice the wood liners which are
i fanger used an the (ront dpeing Gut owill castinoe
1 e used on Lhe rear springs. Ehe shst of the in-
sirl Bas i actinn simitar 1o thal of Lhall bescings, al-
kewing the beal tips to move freely when Aexed with-
vt rubbing asainst esch ather,

Fia, 418

Assembly — All Models

(he ineert liner tape with the steg] shod gitnchel
{aee Fiz. 418), i purchased in p kit, B one piece pni
muzt be eut before dmscallarion. Cut the Champlan
liner tape milo elght pleces, each two incles loag, o
the Cemmander Tmer fape ioks len picces each pwo
inches lone: Ulean the Sarang lravies I||::-n'|||;:-!1]:u T
moving all galled or rusted sots Apply Permites
S 3 o te plain slde of each piece of the liner
bapes, and ement a |'lil.-l.'l:' of e lape 1 the usider-
meath sprinee of esech end of the 2nd, 3rd, dith, and
ath =smne leaves, Op the Commander, also Cemient
i 'I'ui._-_'n- of ibe liner lape L the wndermeath =grinee
il each ered of the fith spong lead

Tharoughly lubricate each leaf of the spring, [in-
cloging the steel shot insert) with graphite spring In-
bricant (see Fig, 419},  Assemble the spring, uzing o
nsw cenler hall and precn avel the el of the Balt
Appdy the spring lubeicanl libesally aooad the outs
sule of the spring, then instll the canvas and metal
covers on Lhe '\.'|'|ri|:;:_'

Lubrication — All Madals

1 'i"i“::" e -;,'ll-l|:|'\l|'|r|| l\.'-i||!. |I|||I i!:.:I!E-I“ F.r1i|:.::'-,
anmil shoudd be Inbricated with '.:Eil|'||'|i||- i["'il'ﬂl i lari-
cant @b 1000 mile (E6.003 Em.) inlervals with the
rrines wploeded

Fui, 419

REAR STABILIZER SHAFT
Remaval — Land Gruiser and Convertihla

Femove the lower link bolt which disconnects the
stahilizer dink from the spring plate (see Fig, 420)
Femove the bushing and spacer tube from the link
eve.  Hemowve the upper link bolt and remove the link
from the stabilizer shait. Then remave the bushing
and spacer tube from the stabilizer shaft

After removing the stabilizer links at hoth e,
resiive Lhe shalt bushing cetainer Boles and remmee
the shaft from the sehicle, Remove the hushing re-
tninerse Locate the _-:!'u'lil in each huashing, sereacd, andd
rémove the hushings from the shait.

Installation — Land Gruiser and Gonveriible

Spread the lushings and (nstall oo the shait, lo-
alall the bushing retainers on the beshings, position
the -,~|:|:I'r af the feame with the shaft enda aver the
axle, and install the bushing retainer bolts,

[msert 1he steel spicers - 1n 1 four Buzlhings fe-
gquired for the complete installation. Insall o bizh
ing in the eve of the shaft end and another bushing
in Lhe stabilizer link. Attach the link to the sinbilizer
ghalt and the spring plate. Tighies the nuts optil Lthe
sides of Lhe vole of the Yok s the top amd the
|||.-1|'i|:| witshier al the lower bell g zeated I'EII!||'|:l.'

Fee, 420
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amamnst Lhetr respective spacer, This will em
mbber bashines e their progeer pasilxm, The instaila-
tion procedure is the same [or both sdes

[he stabillzer shait bushing retziner belis and link
bualts must be tigha o all timves for proper stabiliser ac-
i

REAR SPRING FRONT GUSHION

The front end of the Tear aprong 19 mEsinied i &
sngle i|1|:n!1i:|||g which comaists ol a rubber coshion be-
tween two #eel sleeves and bomded s the sleevea
{aee Fig, 421},

The bashing is pressed into the spring eve, hence
moverment of ke outer sleeve is eliminated. The in-
per- slepve, acthp ag o spacer. B beld securely in the
hanger by the bushime boll, Therefore, all moversent
eoears in the rubber cwshion

Frz. 421

Tool Ma, J-3225 (Fig. 422) 15 required 1o fomove
and install the bushing, The constroction of the Bl
makes it wckipiatde for hih che eemoval sond ostiolli-
ton. The mut iz hollow (=ee inset] with snijernal
thresds om one ond, YWhen removing the bushing the
nut (3% 8 imstalled on the serew (1) with the screw
going through the hollow portion firat, Chy the instal-
ldom of the bushing, the position of the nut 5 re-
versed to obtain the masimum lemgth o the sere.

Removal — All Models

Eemove the spring bushing bolt and poll the end
of the sprirg sut of the hanger. Assomhble ghe i
the bushing (see [Fig. 423 | with the bollow portion of
e pun adiacent to the siring eve, Then by berming
1l e .!.-|, the steo wisher (2] bearing agding ihe
auier slesve of the Bushing will force the hushing
it ol fhe -\.;|ri:||l_ EYL i into the Bollow of the nul.
Remove the toal fom the bushing

Installation — All Models

Conl the bushing Hehtly with white |
it lnto the spring eve jusl eaough (o hold it in place
Place the step washer {3, Fig. 424} on ihe screw, in
sobl the screw (40 throygh the bushing (21 aad i
sl e put (1% o the sevesy. The threacded el ol
thee nt should e adjacent e the spring eve. Mk
sure s bushilne is aldomed Arjuareiy with the i“';.‘ll'
evie, then luro ithe mwui urm press the bushing st
|i1|- SO EYe vt e =fee of the onter aleive of
the bushipg is flush with the edpe of the sprimg. Ke
e Lhe trual from the bashing.

Alion the springe end in the hanger, inseall the bosb-
jng bolt and tighten secorely

§ suned hserd

Flis, @22

1. Beaaw 1 M
g, Bray wamher

FeG. 425

L. Wil 1, Syrew
. Blup wrambher

L Ml i Hlep wuosker
2. Buihing i. Scraw
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REAR SHACKLE
Installation — All Models

The renr speing rear shackle bushing is ol ithe
mushroom-head type, The shuckle plites are “dished
aul”™ ar the prant ol contact with Lthe buzhing o re-
L'I;I;-'I_' ihe mushroom head of the hushings. (See Fig
F s _|

Un instaflation as the shackles nre dightensd e
contour af besd of the hushing and place forces the
bushing in toward the shackle sted. This results in
Innger bushing life due to greater compression of the
bushing on the stud, thus minimizing the movement
Letween ahackle stud acd bushing,

SHOCK ABSORBERS — Commander and Land
Cruiser

Ihe renr shock absorbers are mounted 6t rpht
angles o the frame, which: allows the shock absorber
links to extend from the shock abserber anms to the
Ry miounting plates at an angle of approximately
=

The Blling and adjustment procedures ore 1he same
s those given on pp. 159-161 of the 1947 Passenger
L.ar F;h\:l-p Manual for the rear shock abeorbers on the
1947 Commander Models,

TRANSMISSION
OVERDRIVE TRANSMISSION

The overdrive housing of the overdrive trans-
mission used on the (049 models i3 constrocted so
that the overdrive shalt iz supported al the shail ring
gear by o machined Aange which §s casd integral with
'."|u|.e'.-|:'|_J,' [iee Kl 4#26)]. OUn# bearing instead of two
bearings 5 on previous miodeke supports the  shaft
bt the rear of the honsing,

Dizassambly and Reassembly — All Models

The dizassembly and reaszembly proceduores are Che
asrme a5 oaetlined in the 1047 ]':I.iil“l:lll-:rr Car 5|‘|I:.II|
Marnnoal, with the following exceptions:

The imont overdreive shalt bearing = no longer
used, therefore the speedometer and governor zears
will remain on the overdrive shaft when the housing
E2 remowed. The gears can then be remaved by sliding
them aff the overdeive shalt,

COYER AMD COVER GASKET — All Models

The main case of boih the conventional and sver-
drive transmission is vented by means of vent holeg
in the cover and cover gasket.

The cover fasket has two heles and onest be dn-
galled with the Bolez toward the =ar of the trans-
rLsATnI,

The cover has o single hele and s nstalled wich
the bole at the frent of the trassmisson,

8G AND 16A

P 425

I. Shockles and wsiuda

A, Hhaekls
T Buahisii & Mt

Fic. 426

b Moekined suilode

WHEELS AND TIRES

G40 x 15 low peessupe 4-ply tres ace standord

cquipment oo all  Chamgpions.

TIRE PRESSURES

FrimT Fran
" hampion G40 x 13 28 24
Lomrmamndler B350 x L 2h iz
Land Uruiser a0 x 13 21 aE
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GENERAL SPECIFICATIONS
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