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Figure 1. 
Working Paris of Overdrive Unit 



INSTRUCTION MANUAL 

THE WARNER AUTOMATIC 

OVERDRIVE 
FOREWORD 

Material contained in this Instruction Manual re~ 

loles only to P'St-wor Overdrive types (Worner R-lO 
and R-Il) as used on the fo llowing makes 01 cars: 

Ford M. rauy 

Frazer Ncub 

Hudson Packard 

Kaiser Studebaker 

Lincoln Willy. 

While the actual details of construction may diller 
among the different car makes and models, the es­
sential working JXlrts are similar. if nol identical. and 
the infonnaliOJ'l contained herein may be considered 
generally applicable to all cors equipped with these 
t}"peS of Overdrive Units. 



TABLE OF CONTENTS 

I PERFORMANCE 

L Genera l 
2. Comfort __ ........ _. 
3. Operating Economy .. . 
<I Reduced Engine Maintenance 
S. Increased Ease 01 Handli ng . 
6. High way D:iving ... "' 
7 City Traffic Driving 
S. Re duced Use 01 Clutch Pedal 

n OPERATING PRINCIPLES 

.................... 2-3 

2 
2 
2 
3 
3 
3 
3 
3 

......... ... . .4-9 

A. MECHANICAL ...... ......... ' .......... _ ...... 4 

9, General ...... _ .. __ _ ._ ............. ......................... _ .... _ ............... _ 
10. free -..... heeling Dir€'ct Drive .......... " .. 
II. Ove rdrive .. ._ ............... __ , .. 
12. Driver-controlled Downshift (Kiddow n) 
J3. Con ventiona l Drive 

B. ELECTRICAl 

14 . General ._....... . ....... _ ....... ..... ,_" __ 
J S. Speed·Controlled Operation ..... _ .......... ,' 
16. Driver-controlled Operation .......... .. . 
17. Laded -ou t Operation .............. . 

• 4 
4 
5 
6 

6 

6 
6 
7 

. ...... 8 

m SERVICE OPERATIONS ........ .... ................... .. 8-15 

A . TRACING AND CORREcnON or ELECTRICAL 
CONTROL TROUBLES 8 

18. Overdrive Does Not Engage .... 8 
19. Overdrive Does Not Release ..... .............. _... 8 
20. Will Not Kiddown from Overdrive ..... 9 
21. Engine Cuts Out When Kickdo wn is Attempted .. 9 

B. MECHANICAL FAULTS ............ .... ..... . . 9 

Dash Con trol Improperly Connected .... "..................... 9 22. 
23 . 
24 . 
25. 
26 
27 
28 
29 

TransmIssIon and Overdrive Improperly Aligned ..... .10 
Improper Reverse Con trol Ports . 10 
Tb rot!le Swilch Improperly AdJus ted . ............ 10 
Improper Installation of Solenoid 10 
Improper POSItioning 01 Blocker Rmg . 10 
Insufficient Blocker Ring rricllon II 
Damaged Roner Clu tch Paris ..... .. .. _. II 

C. COMMON CAUSES OF TROUBLE ..... . 11 

30. Does Not Drive Unles.. .. Locked Up .. II 
31 OVf:rdlve Does Not Engage . .. 11 
32. Overdrive Does Not Release .. ..... .. 11 
33. Does Not Kickdown (rom Overdrive . ..... . ..... . ..... 11 
34. Engine Cuts Ou t When Kickdown is Attempted . 11 
35. Does Not Release Lockup "... . .. 11 

D. SERVICING OF OVERDRIVE UNIT 

36. 
37 
38. 
39. 
40. 

General ...... ... . 
DisoS3embly 
Cleaning and Inspection ... 
Reassembly 
Lubrication 

11 

... 11 
. .... .12 

I. 
. ............ .14 

. ........ ......... _15 



I. Transmission Moin Shalt. 27 . Manual Control Fork. 
2. Snap Ring, Lorge. 28. Sun Gear Shift Collar. 
3. Main Shaft Rear Bearing. 29. Pawl. 
4. Snap Ring. Small. JO. Pawl Rod Oil Seal. 
5. Oil Balfle. 31. Solenoid. 
6. Adapter Plate Gasket. 32. Ring Gear. 
7. Adapter Plate. 33. Output Shaft with Clutch Outer Race. 
8. Sun Gear Control Plate and Blocker Ring. 34. Ring Gear Snap Ring. 
9. Retainer Plate with Oil Cull. 35. Output Shalt Bearing. Front. 

10. Adapter Snap Ring. :;So Housing Gasket. 
II . Sun Gear Snop Ring. 37. Housing. 
12. Sun Gear. 0 38. Capscrew. 
13. Pinion Cage. 39. Governor. 
14. Cage Retaining Clip. 40. GovernOr Pinion Snap Ring. 
15. Clutch Cam. 4'1. Governor Pinion. 
16. Roller Cage Spring. 42. Governor Drive Gear. 
17. Clutch Rollers. 43. Speedometer Drive Gear. 
18. Roller Cage. 44. Snap Ring. 
19. Cam Retoining Qip. 45. Output Shaft Bearing. Rear. 
20. Retroctor Spring. 46. Rear Oil Seal. 
21. Manual Conlrol Shilt Rail. 47. Universal Joint Flange. 
22. Manual Control Shaft 48. Plain Washer. 
23. Manual Conlrol Shaft Oil Seal. 49. Lock Washer. 
24 . Manual Control Lever. SO. Nut. 
25. Manual Control fork Spring. 51. Lockout Switch Gasket. 
26. Manual Control Fork Washer. 52. Lockout Switch. 



2 

1. GENEI1AL 

4. Since the Warner overdrive was Hrst introduced 
to Ihe -public in }934. over two million 01 these units 
hove been produced. more thor. twi<:e as many as 
the combined total of aU other comparable devices 
ollered since the first automobi le transmission was in­
ven ted. Considering that each overdrive unit was 
bought at substantial extra cosl, without oggressive 
sales effort in its behalf, and, until recently, without 
advertising eflorl. the inescoJXlble conclusion is 
that its favorable public reception has been based 
solely upon the merits 01 its performance. That per· 
fonnance Is readily app:uenl to the experienced car 
owner, who recognizes certain substantial improve­
ments, nol otherwise obtainable, that the device 
m~es possible in the overall operation and perlorm­
once, and hence in the enjoyment, of the car as a 
whole. While there is a prevailing tendency 10 slress 
"features" as such, the car owner is primarily in­
terested in the overall sotisfactions 01 car owner­
ship; a "feature is useful only to the extent that 
it makes a substantial contribution to those satis­
factions of comlorable, economical and reliable 
motoring. While the owners of overdrive-equipped 
cars are, in general, well atX:I:uainted with the 
improvements that they enjoy in such satisfac­
tions, lew know exactly why the overdrive brings 
these benefits 10 them, and a briel statement of the 
fundomental reasons is in order: 

b, II it were not lor certain basic limitations 01 the 
internal combustion engine, there would be no need 
for the transmission or any of its associated porls. 
The reasons for these units ere well-established., and 
generally understood. The clutCh or ils equivalent 
must be provided because the engine must be lirst 
slarted and running, without load, and then grad­
ually connected to the standing car. Likewise, the 
usuallirst and second gears, or their equivalent, must 
provide special mechanical advantage for the engine 
which cannol oj itself provide the additional pulling 
copocity required for starting, severe hill-climbing, or 
the like, However, such conditions actually account 
for a very smalllraction 01 the car's actuol use. Most 
01 the car's tolal mileage is Jar straightaway driving, 
whether in city traffic or upon the open rood . For 
these conditions the driver habitually uses third 
speed, or high gear, for which use the car manu­
factu rer establishes the relalion of engine speed to 
car speed by choice 0 1 the rear axle gear ratio, 
To meet American slandards of performance, a rear 
axle gear ratio is chosen thai, on a typical current 
model car, may yield a power reserve five limes os 

great OS Ihe power required lor steady driving. at 40 
mph. This reserve lor acceleralion and bilI-climbing, 
is available by merely pressing the acceleralor; it 
obviously cannot be used. lor any important percent­
age 01 the total mileage traveled. For most 01 this 
total mileage only a relatively small percentage 01 
the engine's tolal ability is used; and the necessity 
for ready availability of the balance results in certain 
serious compromises in the overall satisfactions of 
motor car ownership, not generally realized by car 
ow.ners who have been accustomed to accepl them. 
These are: 

2. COMFORT. 

a. In spite of ils high level 01 mechanical excellence, 
the best automobile engine produces noise, together 
with some vibration, and these ellecls increase 
sharply os the engine speed increases. Whereas, be­
low 30 mph, they may be scarcely noticeable, above 
60 mph, they are, 10 a critical driver, intolerable in 
even the best of the current cars without overdrive. 
Even though this is somewhat ollset by the presence 
of less irritating noise from the wind and rood, it i~ 
well recognized that power plant noise and vibrati< 
are major contributors to driver and passenger 
fat igue, to an extent which CUll be appreciated only 
by comp:lrison with a car from which they have been 
substantially eliminated. 

h. If, for instance, the engine speed can be reduced 
by 30 %. the powerplant noise and vibration is re­
duced to half, or less. With this reduction, these un­
pleasant effects apparently disappear, and the riding ­
sensation is almost that 01 continuously coasting 
downhill. To accomplish this in a manner acceptable 
to American standards of performance and handling 
ease, requires on additional driving ralio, auto, 
maticaJly available above slow trallic speeds, in 
which the cor con be driven lor miles at a time, and 
Irom which the driver, at his own pleasure, can re­
lum to the usual "high gear" for purposes 01 accele­
ration and hill-climbing. This, in brief. is what the 
overdrive provides. 

3. OPERATING ECONOMY. 

a. When the car owner buys gasoline, he may be 
under the impression that it is lor the purpose of driv­
ing only the car. He seldom realizes that a substantial 
portion of it is to overcome engine Iriction and dci- ......... 
the engine accessories. At 40 mph, it requires 12 h .... 
to drive a typical car, but without overdrive it re-



quires an additional 18 hp to overcome the power­
plant losse8. On the olher hand, with overdrive these 
losses omounlto only II hp. In the first case gasoline 
must be boughllor a lotol 0130 hp; in the second cose, 
for a total of 23 hp. The difference stays in the owner's 
pocket. Ukewise, the reduced piston speed, os well 
as the reduced total piston travel. enables many over­
drive--equipped cars to run from one oil change to the 
nell't without adding oil. 

4. REDUCED ENGINE MAINTENANCE. 

a. While it is obvious that if the engine travels only 
O .~ os lor as the cor, the intervals between the custo­
mary engine repair and service operations wili be 
proportionately extended, it must not be overlooked 
that the engine also travels only 0.7 as fast, wilh over­
drive operation, and this reduction of destructive 
forces serves to extend these intervals still further. 
Especially among those o wners accustomed to hard. 
last d,iving, this reduction 01 engine maintenance is 
a common experience with overdrive-equipped. corso 

The buyer of a ne. car has a choice 01 many 
itema of extra equipmenl that add 10 til. ptecuur. 
and conveniea.<* of molOriDg. but the overdrive ia 
the ONLY one that pays back ita own extra coat by ita 
1IOTing-. The Jwcwy 01 ia.cr~ comfort and im-

",- Pl'ond periorma:ra.ce that it giv .. iaFREE. 

s. INCll£ASED EASE OF HANDLING. 

a. When a car is equipped with two driving ratios. 
one for comloriable and economical travel and the 
other for high activity, or acceleration, it may be 
expected that these two ratios will be used to drive 
the cor for all but an insignificant part of the car's 
total mileoge. The constantly changing conditions 01 
road and traJfic will require frequent changing from 
one ratio to the other and modem driving conditions 
require that these changes be made by controls that 
relieve the driver of ellort and atlention; the right 
thing must be done at the right time. Having these 
changes dictated by the fixed routine of an automatic 
mechanism is not enough. The device must also 
comply with the intentions of the driver-it must 
actually anticipate his requirements. The overdrive 
controls fulfill thHe needs as follows: 

6. mGHW AY DBIVING. 

CL When the car is operated below a predetermined 
"cut-in" speed. varying from 20 to 32 mph, according 
to car make and model. the direct drive is used. mak­
ing available the acceleration 80 desirable at lower 
speedl. A1J the car speed increases above the cut-in 
point the overdrive unit will shift ·into the overdrive 
ratio, but only when the driver desirea: no further ac· 

celeration ; when consciously, or unconsciously, he 
lilts his loot Irom the accelerator, whereupon the 
shilt is completed. Thereoiter, the overdrive remains 
in el/eet until the car speed lolls below the "cut -out" 
point, when the overdrive is released . 

h. However, at high speeds, the driver while operat­
ing in overdrive may require additional acceleration, 
beyond that available by opening the throille wide. 
His natural impulse is to press the accelerator furthe r, 
and this act releoses the overdrive, making available 
the lull acceleration 01 direct drive. The d irect drive 
is retained os long as the lull acceleration is required, 
when the driver no longer requires it he uncon· 
sciously lilts his loot Irom the accelerator. whereupon 
the overdrive is resumed. lithe driver so desires. he 
may retain the direct drive indefinitely by mainlain. 
ing a small amount of throttle opening. By thus com· 
blning the unconscious reflexes 01 the driver with the 
automatic mechanism of the overdrive unit, it is pos­
sible to endow a mechanical "brain" with "judg­
men''', and still have the entire action subject to the 
conscious control 01 a skilled driver. 

7. CITY TRAFnC DBIVING. 

a. Much city driving is under conditions whIch per­
mit speeds 01 20-32 mph, with frequent SlOps. Many 
drivers are accustomed to start in second gear under 
such conditions. With overdrive-equipped cars, the 
driver may slarl in second gear, accelerate up to the 
cui-in speed, and, by merely lifting the loot (rom the 
accelerator pedal. engage the overdrive·second gear 
combination, which is approximately the same ratio 
as the usual third speed. At the fir.lt traffic slop, it 

is merely necessary to release the clutch; the gear­
shift lever is not touched. Furthermore, if a special 
burst 01 acceleration is needed in a tight traffic spot. 
the lull power 01 second gear may be had by press­
ing the accelerator 10 the lloor. resuming the over­
drive-second by the usual method 01 closing the 
throttle. Most 01 the benefits 01 automatic gearshifling 
are thus had without the usual complicated and ex­
pensive automatic transmission mechanism. 

8. REDUCED USE OF CLUTCH PEDAL 

a. .At speeds below the overdrive cul-m point, the 
free-wheeling action 01 the overdrive unit makes it 
(Xlssible 10 do all gearshifting without releasing the 
main clutch. Above cul· in speed, it is necessary to 
release the clutch for shifting gears, and likewise. the 
dutch must be released when the car is being started 
from standstill, and whenever it is being brought to 
a stop. 

3. 
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II OPERATING PRINCIPLES 

A. MECHANICAL 

9. GENERAL. 

Q. The current production types (Wamer R-IO and 
R.ll) of overdrive units are similar, the R-IO being 
used on the smaller engines. and the R·ll on the 
larger engines. Variations 01 these units are made to 
adapt them to the various makes and models 01 cars, 
b ut the principal working pariS o f bo th types atc 
s im ilar. if nol identicaL in a ll variations. Therefore the 
worlr.ng ports shown in cui-away assembly (F;g8. I. 
3.5. & 8). ond in exploded view (Fig. 2), arc token as 
represen tative 01 all clirfen! overdrive units, whose 
mecha nical operat ing principles are explained a s 
follows; 

10. FREE·WHEELlNG DIRECT DlUVE. 

Q. The transmiss ion mainshaft (Figs. 2 and 3) ex ­
tend thTU the sun g ear and is splined into the pinion 
cage and roHer clutch cam. The latter has 12 cam 
sur/aces. cnd 12 clutch ro llers located against these 
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fRUWHUL (lUTCH RO llER 

FREEWHEEl CLUTCH 
ROHER CACE 

lRA N$Io\ I$SIO N 
MA IN~An 
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Figure 3. 

surfaces by means of the roller cage and the roller -' 
cage spring. When a driving torque is o ppliea 
against the com. the rollers ore forced outwa rd in to 
wedging contact w i th the outer race (Fig. 4-0) . thus 
driving the car. Under such driving conditions, all the 
overdrive g ears and their d irectly-associated control 
oarts revolve together as a unit. 

Figure 4. 

h. O n the o ther hand. i f the throttle is closed, re­
moving the driv ing force, the rollers release their 
wedging con tact (Fig. C·b) . permitti ng the roller 
clutch to overrun, w ith the mainshalt, pinion cage, 
and engine turn ing at a slow er' speed than the ring 
gear, output shaft, and pro peller shaft. Under such 
condi ti ons. the r ing gear w ill turn jaste r than the 
p inion cag e. and tbe sun gear w i!! turn slow er than 
Ihe la tter. In facl . the sun gear may lurn forward, 
stond slill, or lurn back w ard . depending solely upon 
Ihe rela tive speeds of the transmission moin shaft , 
a nd the output shalt . lithe former is turning at exactly 
70 % o f the speed 01 the laller. (72 % in the case of 
R-II type units ). the sun gear w ill stand sHU. if it turns 
fas ter than this. rela ti vely . the sun gear w ill turn lor · 
ward: and if it turns slower. the sun gear w i ll turn 
backward. If the engIne is idling w ith the cor moving 
forw ard, this reverse ro tation may be quite fast. 

II. OVERDRIVE. 

o. !f th e sun gear is held against rotation. (Fig. 5) 
the pin ion coge. and hence. the engine. w i ll revol ve 
through o nly 0.7· turn for each lurn o f the pro peller 
shaft (Fig. 6) . The action of the control elements in -
volved is as follow s: 

h. Assuming Iha l the car is being driven w ith the 
dash control pushed in (Fig. 3), the sun gear control 
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plate revolves olong w!th the sun gear 01 the speed 
of the !ransmlssio n matnsholt. Under such cltcum· 

slonces, Ine bloc;ker rmg . by liS InclionoJ drag UJXlrl 

the hub 01 the con trol plate . IS ro tated In lo such f) 

poslIIon as to latch the control pow! against Inwa rd 
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Figure 7 . 

movemen t (Fig . 7.0). When the car reacnes a pre 
determined speed (the "cut-in" speed , which vones 
between 20 and 32 mph, according 10 car r:loke and 
model) the governor contocts close. actmg through 
the overdrive electrical ClfeUI! to energIze the solen ­
oid. The loiter sels up a spring pre~sure against 

the p:lwl . lending 10 push iI mto engagement. Jhis 
movemen t is prevented by the blocker. Ho wever. 
Ihe driver, either unconsciously. or consciously. and 
according to his o w n choice, may momentarily dose 

the thratlle, whereupon the roller dutch releases. 
and the engine slows d o wn . At the some time. the 
sun gear slows down. mo re rapidly. :::;0 that the sun 
gear IXIsses throuQh the stand-still condition when 
the engine speed has fallen 30%, and then reverses its 
motion. Upon the instant o f reversal. the blocker ring. 
moved by its !rict ional drive Irom the control plate 
hub. also rota les slightly in this direction and releases 
the pa w l w hich snaps into the first notch 01 the back­
wardly · rotating control pla te (Fig. 7·b). The extreme 
rapidily 01 this adion insures that the control plate 

conno l ro tate bad: word more than 1/ 3 turn at the 
mosl; usually. it will be less. This engagement . ..:Jt 
nearl y perled synchronism. accounts lor the smooth 
action of this control Once engaged, under the cOn­
ditions of normal driving. the overdrive is in ochon 
until the cor speed falls to a value 3 o r 4 mph lo wer 
than Ihe cut-in speed. when the governor contacts 
open. releasing the solenOid. which withdraws the 
powl (if throttle is closed), whereupon the condition 
01 free-wheeling direct drive is resumed. 

12. DRIVER·CONTROllED DOWNSIIIfT 
OOCKDOWNJ. 

o . It has been noted. above. Ihot when the over. 
dnve is engaged, Ihe engine only turns 0.7 as fast a.i 
when In direct dri ve This reduces the power avail ­
able (exceptmg at high cor speeds) and ahhough 
this reduced pow er IS usually sullicient for all pur­
poses. there are Innes w hen !\ is deSirable to return 
10 d irect dnve. for more power. without reducing the 
car speed to the pOint w here the overdnve would 
normally release 

s. 



b. Under such circumstances, the driver merely 
presses Ihe accelerator pedal beyond the wide-open 
position. Through suitable electrical controls. this re o 
leases the solenoid, urging the pa w l tow ard release 
from Ihe control plate . How ever, due to the driving 
torque reaction, the pawl is held, and cannot move to 
release until the torque is momentarily relieved. This 
is accomplished by interrupting the ignition, w here­
upon the paw l snaps 10 release, w hich immediately 
restores the ignition. W hen the overdrive has been 
thus disengaged the roller dutch carries the direct 
drive, and thc driver may hold it in this condition a t 
his p leasure. un til he chooses to re-engage overdrive 
by merely lifting his fool Irom the occelerator, mo­
mentar ily . Thereupon the overdrive is resumed, un­
less the cor speed has in the meantime fallen below 
the overdrive release point. 

13. CONVENTIONAL DRIVE. 

a. Although the normal procedure is to opera te the 
unit as above. taking advantage of the free-w heeling 
and the overdrive, there a re times, as w hen descend~ 
ing long, steep grades, where it may be desirable to 
use the frictional drag 0 1 the engine as a b ra ke. 
Under such circumstances, the overdr i ve dash control 
may be pulled out, sw inging the control lever (Fig_ 8) 
lorw a rd, thus moving the sh ift rai l and shi ft fork bad:­
w ards, shifting the sun gear so that the lockup teeth 
w ill engage the corresponding teeth of the pinion 
cage. This causes the entire g roup of w orking parts 
• 

Figure 8. 

s. 

• 

DASH CONTtOI 
IPUllED OUli -----

to revolve as a unit, duplicating in all respects the 
action 01 the conventiona l transmission . [n order t.:> 
thus locle. up the unit, if the car is in motion, it is---... 
necessary to open the throttle , to assure that all part ~ 

revolve together, or to release the overdrive, it en­
gaged. by pressing the accelerator pedal to the !loor. 
pulling out the overdrive dash control at the same 
time. Thereafter. the car will have the usual con ven· 
tional d r ive until the driver chooses to push the over· 
d rive dash conlrol in, which may be easily done at 
any time. 

b. Since the roller dutch w ill not transm i t a reverse 
dri ve, i t is necessary for the lockup mechanism to 
be used w henever it is desired to reverse the car. 
This is done, automatically. by the transmission reo 
ve rse shift mechan:sm, which pushes the shill rail to 
the rear. independently 01 the overdrive control lever. 
w henever the transmIssion is shifted into reverse. 

B. ELECTRICAL. 

14, GENERAL 

a. While the mechanical structure of the overdrive 
unit. just described. may be considered the working 
portion of the combination. its au tomatic action is 
controlled en!irely b y the external electrical control 
system, This system consLsts o f certain units. con:-"" 
nected by a w ir ing circuil. Whereas. the eleclncal 
units are practicall y identical for the various mak~s 

and models 01 cars w ith overdnve eqUlpmen1. there 
are variations In the w lClng CIrcuit. Tbe Wiring circuit 
as shown in the diagram (Fig. 9) applies a s sho wn on 
1949 Studebaker, Kaiser, frazer , Willys and N(I\;h 
cars (the laller w ith relay terminals marked '·2·' Ln· 
stead o f ··Th Sw··, and ""]" ' instead 01 ··Sol'") It applies 
on 19·19 Ford. Mercury and Lincoln cars except that 
the '·Igo and ·'Ba r · termina ls are combined and con ­
nected to the ignition switch. It applies Oil the 1949 
Packard car~ excepting that the lockout switch is In 

the Circu i t bet ween Iho relay and igOltion SWitch in · 
stead 01 bet ween the relay and governor 1949 Hud 
son cars employ a C!~Cl1\!. which w hi le broadly Sllni 

lor in opera tmg Pflflclpies. IS suffiCIentl y different that 
Fig_ 9 docs not apply, and the reader IS referrl:'d to 
the current Hudson's dealer"s service> manue!, f o ~ 

specif ic loiormallon un th is ClfClllt 

IS. SPEED-CONTROLLED OPERATION, 

o. At Jaw car speeds. the ",ieclrlcc:l contrel sys tem 
IS complelely !Ooct l"/e . Whenever the car speed 
reaches the predetermined cuT-m pomt. centrifugel 
lorce. acting upon the revol vmg governor w eights. IS 
sulliclen t \0 cause the governor contacts 10 dose 
This grounds Iha t portion at the ClfCll!t connected to 
one terminal 01 the relay {mar ked ·Th $w :·). and 11 



Figure 9. 

tho ignition s witch is turned on, the relay contacts 
will close . This sends battery current to lhe solenoid 
(terminal No. 4), energizing the windings 01 the 
solenOid. causing the soleno id plunger to move . com­
pressing the inner spring. (Illd urging inc pawl to ­
ward engagement. Upon completion 01 ther-plunger 
movcmCnl. a contact within the solenoid opens. dis ­
connecting the heavy traction-coil winding. leaving 
the lig hter ho lding-coil windmg energized. The so!e ­
r.md ports remam In this position until the d r' '''Q r 
closes the Ihrollie. which causes the slowing -d o wn 01 
the sun g<!ar to th<! reversal point (llb. above) anrl 
perm!ts the po'wlto move inlo engagement under th .... 
pressure 01 the inner spring . The movement 01 the 
solenoId plunger also compresses the outer spring . 
whenever the co r speed lalls to a point 4 or .s mph 
below Ihe cu t·in point. the governor con tacts open. 
releasi ng the relay. and openin g the solenoid circu it, 
whereupon the oute r spri ng withdra ws the pawl !rom 
enga gement. The circuil then remains inactive until 
the cor speed a gai n reaches the cut·i n !Xlint. 

SlII" ..... ~ ~o ."\Iif 
' UK .. · .,..,,·Wl1IC1l ,..... 

16. DRIVER·CONTROllED OPERATION. 

a . When operating in o verdrive . the driver may Te 
qUIre tbe return to d irect dnve without reducing the 
cor speed b e lo .... · the cul 'OUI pomt. 1! the accelerator 
pedel IS pressed do wn beyond the position corre­
s pondIng to wide -open throttle. the stem 01 Ihc throttle 
C' bckdown ' ) SWitch IS pressed. thus opening the l 
port 01· tb~ control CirCUl i between the governor a nd 
rela y. whose con tacts pomts open. de· energizi ng the 
50lcnoid. the o uler spnng 01 which urges the jXJwl 
to ward re lease Due to the !o ct that the engine IS 
d riving the car th rough the overdrive gear train. the 
pawl is pinched by the torque reaction and conno! 
release until the driving torque is removed. This is 
accomplished as lo llows: 

h. Tbe solenoid stem is prOVid ed with a contect 
which closes whenever the pa wl is engaged. gro und­
mg the No. 6 termmal 01 the solenoid . which is con ­
nected to one a! the lower terminals of the throttle 

7. 



s. 

switch; when the loiter is moved to open the con ­
nection across its upper term inals, the lower termi­
nals are connected. and this grounds the primary 
breaker o f the ig nition distributor, thus interrupting 
the engine torque. The pawl immediately snaps out 
01 enga gement, and this movement opens the 
g rounding contacts 01 the solenoid , restoring the igni­
tion . This entire action occurs w i th such rapidity that 
not more tha n 3 or 4 cylinder explosions a re missed. 
In the event that Ihe driver raises his foot slightly from 
Ihe a ccelera tor pedal the normal position o f the 
throttle sw itch is restored, Ihus re-energizing the 
~olenoid. but the powl connot re-engage until the 
thrott le is d osed to couse the eng ine to slow down, 
sufficiently 10 reverse the rotation 01 the sun gear, 

as previously explained . 

17. LOCKED-OUT OPERATION, 

a. In the evenllhot the overdrive uni t is operated in 
Ihe locked-out. or conventional drive condi tion, 
eLther b y having the dash control knob pulled out, or 
by 'shifting the transmission into reverse, the shift 
roil is moved to the rear, which also opens the lockout 
switch . Since this opens the circui l between the 
governor and relay. the loiter cannot oct to energize 
tbe solenoid. This prevents any possible a ttempt to 
eng age the pawl when operating in either conven­
tional drive or reverse. 

III SERVICE OPERATIONS 

A. TRACING AND CORRECTION OF 
ELECTRICAL CONTROL TROUBLES. 

18. OVERDRIVE DOES NOT ENGAGE. 

G_ Turn on ignition sw i tch. 

h_ Ground " Th Sw " termina l 01 overdri ve relay. If 
relay 'does not cl ick . insped rela y luse; replace if 
necessary . II fuse is good, check with 6· volt lest lamp 
a t both luse cl i p::; . II lamp d oes not burn 01 ei ther luse 
clip. check wi r ing between relay and battery or igni ­
tion switch. 11 lamp burns 01 both luse dips, and there 
IS no relay cl ick w hen "Th Sw" term inal is g rounded, 
replace relay. II relay cl icks. bu t solenoid does not , 
lollow procedure 18·J. below . II both reloy and sole­
nOId cJick--

Co Gro und the two upper tenninals of the thro tt le 
sWLtch In turn II no click resu lts. i t indicates de fecti ve 
WLre or poor termina l connections between throt tle 
sw itch and reloy If click results fl0m grounding one 
termi nal. bu t not Irom g rou ndLng the olhe{ i t indi ­
co tes Opt:1L th rollie switch. Belore discording sw i tch. 
note 25-h. belo w II cl ick results as the two term inals 
ore grounded In l urn .-

d. Make sLimla r lests at lockout sw itch , (exccphng 
on Packo rd) II o pen sw i tch is Indicated . note 22' 0 . 
below . belo re. d Isco rding sw i tch. II click resu lts m; 
tlie two le r rnina l,; o re g rounded in turn, -

e. Ground qovernor terminal. II no clld. result:;. 
i l IIldicole~. dcl(!CILVC WLre or terminal conncclions be · 
tween govc rno rCLnd lockout sWLtch (throttle ~w i\(;h on 
PaCkard) II r~ Ir1"( chcb, replace go vernor unles.'i 
governor dnve pin Ion IS lo und to be rn is!:ing, 0 1 

qovC"' rnor dnvQ '1001 IS sl ippi ng (:;ce 37·k below ) 

f. II, in following procedure 18-h, o bove, relay 
clicks. b ut solenoid does not, remove w ire from "Sol" 
terminal o f relay and replace w i th test lamp. If latter 
d oes not bu rn w hen relay clicks. replace relay. II it 
d oes burn,-

g_ Replace w ire to "Sol" terminal 0 1 reloy, and re· _ 
move other end of this w i re Irom No.4 terminal o. 
solenoid and connect to test lamp. C lose relay as be· 
fo re. 1f lamp does nOI burn , it indicates defective wire. 
II i t does burn. it indica tes defective solenoid or con· 
nections. Remove solenoid cover. examine solenoid 
contacts. cleon if necessary, reconnect a nd test again 
lo r clicks belore d iscarding solenoid. 

19. OVERDRIVE DOES NOT RELEASE. 

CAUTION: IF nus CONDmON ACTUAllY EXISTS, 
CAR WILL NOT ROll BACJCWARDS. AND ANY 
ATTEMPT TO FORCE IT TO DO SO MAY 
SERIOUSLY DAMAGE THE OVERDRIVE UNIT 
ITSELF. 

Q . C heck for this condi tion by rolling the car back­
w ard by hand. w i lh the g earshift lever in neu tral, 
igni lLon sw itch off . If it w LiI roll forw a rd. but not bade­
wa rd, follow proced ure 19·h-i, below . If it w ill roll 
bock ward.-

b. Push overdrive dash control knob in; turn ignition 
sw i tch on a nd oll. If overdrive reloy and solenoid do 
no l click. follo w procedure 19-h-i, below . 1/ did: oc­
curs, i t Ind icates ci rcu it ground between relay a nd __ 
governor, or w i th in the governor or relay (on Lincoln, 
Mercury. or Ford cars i t may mean, also, \hot the 
relay contacts are stuck together); 



Co Pull overdrive dash control knob out; tum ignition 
r- switch on and 011. if no dick occurs, grounded circuit 

is indicated between lockout switch and governor, or 
within the governor; follow tracing procedure 19-•• 
below. If click occurs, push dash control knob in; 

d. Hold throttle switch open, either by pressing ac­
celerator to the floor, or by pressing the throttle switch 
stem by hand; turn ignition switch on and 011. II no 
click occurs, grounded circuit is indicated between 
lockout switch and throttle switch; follow tracing pro­
cedure 19-1. below. II click occurs, ground is indicated 
between thro ttle switch and relay, or within one of 
these units; follow tracing procedure 19-9. beloW". 

e. With ignition switch turned on ann C'verdrive 
dash control pushed in, disconnect governor. If click 
occurs, replace governor. If no click occurs at gover­
nor, replace connection. and disconnect governor 
wire at lockout switch . If click occurs, inspect wire for 
ground. also switch terminal. which may have been 
bent into grounding contact. If no click occurs. re­
place connection, and 

1. Disconnect other wire at lockout switch; it click 
occurs, inspect terminal lor ground. II none is found, 
replace switch. If no click occurs, disconnect and re­
connect, in tum. the two u pper terminals 01 the 
throttle switch . Ii click occurs as each is disconnected. 
grounded wire is indicated between lockout switch 
and throttle switch; 

g. II click occurs when one terminal. but not the 
other, 01 the throttle switch is disconnected., it indi­
cotes a ground at the terminals, or within the throttle 
switch, in which case it should be replaced.. If no 
click occurs when either terminal is disconnected, 
disconnect wire from ··Th Sw" terminal o f relay. II 
clid: occurs. it indicates g rounded wire between that 
point and the throttle switch. 

h. 1/ no click occurs, when this wire is disconnected.. 
but relay still clicks when ignition switch is turned. on 
ond off. inspect terminal for chips or other ground. 
II none is found , replace relay. With "Th Sw" terminal 
d isconnected.. d isconnect ' ·501" terminal. If solenoid 
clicks replace relay . If no solenoid click occurs, 

i. Remove solenoid. If solenoid can be. removed 
without rota ting 1/4 turn, it indicates im proper instal­
lation, without properly engaging solenoid stem in 
pawl (see 2S-a-b. below). Remove solenoid cover, 
and see if stem has been forced post upper contact 
Epring. Use pawl pulling tool to check pawl for re· 
lease; if p::lwl connot be withdrawn, freely, from en­
gagement. o r il the cor cannot be pushed forward by 
hond , with one o f the forward transmission speeds 
engaged. the unit has probably been damaged in-

lemally, and must be repaired or replaced. II no such 
damage is apparenl, and solenoid installation ap­
pears proper the solenoid itsell may be sticking. 

20. WIU. NOT IDCIDOWN FROM OVERDRIVE. 

CL Ground No. S terminal 01 the solenoid, with en­
gine running. Press throttle switch s tem by hand. 
II engine stops. inspect connection at terminal. and 
also contacts inside solenoid for proper closing when 
slem is extended. If engine does not s top, it should 
s top when one 01 the lower terminals 01 the throttle 
switch is grounded. When the o ther terminal is 
grounded engine should stop when the throttle switch 
stem is pressed. II it does no t, replace switch. If the 
engine does not stop when either 01 the tenninals is 
grounded, wire or connections are defective, between 
the throttle switch and the primary terminal of the 
igni tion d istributor. (On some cars this connection 
is made to one of the primary terminals 01 the igni­
tion coil; be sure that it is Dot made to the terminal 
connected. to the ignition switch .) 

b. Occasionally. the upper contacts 01 the throttle 
switch will not open. To test lor this condition, turn 
on ignition s witch. ground at lockout switch or gover­
nor; this should couse the solenoid to click. Press 
the accelerator pedal aU the way to the 1100r; this 
should couse a second click as the solenoid releases. 
II there is no second click, it indicates a defective 
throttle switch, or that the throttle switch is not being 
opened. (see 25-a·b. following). 

21. ENGINE CUTS OUT WIlEN IDCmoWN 

IS ATTEMPTED. 

CL With engine running, press throttle switch stem 
with hand . II engine SlOps, disconnect wire from No. 
S terminal 01 solenoid a nd press switch a gain. If 
engine does not s top, it indicates a damaged No. S 
terminal insulator in the solenoid cover, or a defective 
solenoid . it the engine slops with this tenninal dis­
connected., it indicates either a grounded wire, or a 
defective throttle switch. 

B. MECHANICAL FAULTS. 

22. DASH CONTROL IMPROPERLY CONNECTED. 

a . Unless the overdrive dash control wire is con ­
nected to the lockup lever on the lell side 01 the over­
drive housin g in such a manner as to move the lever 
aU the way back when the dash control knob is 
pushed. in, the lockup switch may be held open , thus 
disabling electriool control operation . I...ii:.ewise. it 
may hold the shill rail in such a position as to inter­
lock the pawl agains t full engagement, even thougr 
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the lockout switch is not held open , resulting in a buz­
zing noise when overdrive engagement is attempted. 

b. To correctly make this connection. loosen bind· 
ing post a t lever, pull qash control knob out 1/4 in., 
move lever all the way to the rear, and tighten bind­
ing post 

23. TRANSMISSION AND OVERDRIVE 
IMPROPERLY AIJGNED. 

Q. The same symptoms as above may also result 
from misalignment. at assembly, 01 the overdrive 
housing to the transmission case, resulting in binding 
of the overdrive shift rai!, so that the retractor spring 
connot move the rail lully for ward, when the dash 
control knob is pushed in, and the transmission is not 
in reverse. Under such conditions, the uni t may re­
main fully locked up. 

b. To test lor this, be sure thai Ihe transmission IS 

not in reverse; disconnect the dash control wire from 
the lock"up lever, and feel the lever for free forward 
movement. l! the lever con be moved forward more 
than 1/4 in., it indicates that misalignment probably 
ex ists. To correct this. loosen the capscrews between 
the overdrive housing and transmission case, and 
tap the adapter plate and overdrive housing until a 
position is lound where the rail shilts Ireely; tighten 
capscrews. 

24. IMPROPER REVERSE CONTROL PARTS 

a. Most overdrive installations provide some ar­
rangement of the transmission controls whereby the 
shiUing of the transmission into reverse also moves 
the overdrive shift rail backward to loclcup the unit. 
necessary for reverse drive. This usuaHy involves 
some modification alone or more par ts of the reverse 
shifting mechanism. which are not required with the 
conventional tronsmission. Therelore, if the car wi ll 
no! reverse unless the overdrive dash control is pulled 
out. it is on indicalion Ihal such special perris were 
omwed from the assembly. 

25. nmOTTLE SWITCH IMPROPERLY ADJUSTED. 

a. The position of fhe throttle switch should be so 
adjusted. by means of the two large nuts which clamp 
the switch shank, thai the accelerator pedal gives a 
lui! movement of the switch before the pedal s trike~ 
the lloor mat. The throttle control rod (to the car. 
buretor) should bo so adjusted that the carburetor 
throllie lever strikes its full open stop just as the pedal 
touches the throttle switch s tem. 

h. OccaSionally the large nuts which clamp the 

throttle switch through the floor boord or switch 
brocke t are lightened sufficiently to bend the thr~ 
switch shank, thus preventing free molion of ~ 

throttle switch stem. This may usually be remedied 
by loosening the upper of the two nuts. 

26. IMPROPER mST AllA nON OF SOLENOID. 

u. 11 car cannot be rolled backward, under any 
circumstances and there is no relay click when the 
ignition is turned on, it probably indicates that the 
solenoid has been installed directly, without twisting 
into the bayonet lock between solenoid s tem and"' 
pawl. thus jamming the pawl permanently into over­
drive engagement. 

b. If the car will occasionally roll backwards, but 
not always, (and there is no relay click when the 
ignition switch is turned on) il may indicate that, 
upon installation, the bayonet lock was caught, and 
the solenoid forcibly twisted into alignment with Ihe 
a ttachjng !lange, thus shearing aU the internal keying 
of the solenoid. Under these circumstances, the end of 
the solenoid stem may not catch in the pawl. and 
up~m release of the solenoid, the pawl will nol be 
withdra wn promptly from engagement , but may sim­
ply drill out . JJ the solenoid stem end has its two Uo~ 
exactly facing the two solenoid flonge holes, it v 
not withdraw the pa wl properly. If the stem can be 
rotated when grosped by a pair of pliers. it indicates 
that the in ternal ke ying has been sheared. If it cannol 
be thus rotated . it moy be (in the case 01 Ford cars). 
that the special station wagon and convertible sol· 
enoid has been installed by mistake (this solenoid hes 
the stem lIats laced toward the flange holes). 

21. IMPROPER POSITIONING OF BLOCKER RING, 

a . Occasionally, ei ther in assembly at the factory . or 
in service operations in the field.. the internal parts 
01 the overdrive unit may hove been rotated with the 
solenoid removed . alld the pawl withdrawn Irom its 
normal location . This may couse the blocker ring to 
rotate, so that its two Jugs a re not located with re o 
spect to the p:lwl as shown in Figs, 7 and 21. In other 
words. the solid portion 01 the blocker rin g may be 
in alignment with the pawl. which will prevent lull 
engagement 01 the pa wl with the sun gear control 
plate. 

h. To test lor this condition, remove solenoid cover, 
pull da~h contra! knob out, roll car 2 It.. forward. Push 
dash control in, turn ignition switch on Then ground 
"Th Sw" terminal of relay, and watch movement , -­

cen ter stem of solenoid. It should not move more than 
lie in . when the solenoid clicks. Then. with the relay 
terminal still grounded. shift into low 91,..'"(](, and roU 
cor forward by hand. Solenoid stem should then move 



on additIonal If, in .. as the pawl engages fully . These 
two tests indicale proper blocker action. Unless both 
tests ore met, the blocker ring is probably not in the 
correct position . 

Co Rather than disassemble the entire overdrive unit. 
thIS condition may be carrected. externally. With 
transmission in neutral, and the dash control pulled 
oul, move car lorward one full tum of the propeller 
shaft . Then. loosen the two solenoid capscrews as lor 
as possible without removing , and pull solenoid out 
0$ lor as it will go, and hold it there while the pro­
peller shaft is lurr.ed forward about liB turn. Then 
push solenoid in, and tighten copscrews. The reasons 
for this procedure are readily understood Irom a 
study of Fig, 7. 

28. INSUFFICIENT BLOCKER RING FRICTION. 

Q. II the overdrive engages with a severe Jolt, or 
noise, probably the blocker ring (Fig 21) has lost ils 
frictional grip upon the hub of the sun gear control 
plale. This grip should be sufficient to set up a Iric­
lional drag 01 4-6 lbs. when new, which will fall 10 
1-1 112 Ibs. when thoroughly broken in. This is meas­
ured by holding one lug of Ihe control plate in a solt­
Jawed vise, with a spring balance hooked into the 
notch 01 the nearest blocker lug, and noting the pull 
required to rotate the blocker after it has started mov­
ing. While low friction may be corrected by squeezing 
the blocker ring together for a lighter lit. new parts 
should be installed if avai lable. 

29. DAMAGED ROLLEB CLUTCH PARTS. 

a. OccaSionally, the unit may not drive the car for ­
ward in direct drive, unless locked up by pulling the 
dash control. This may be caused by one or more 
broken rollers in the roller clutch, the remedy for 
which is the replacement 01 the entire set 0 1 rollers . 

b. This may also be caused by sticking of the roller 
cage upon the cam. This cage must move freely to 
push tne rollors into engaging position, under the 
pressure of the two actuating springs. 

c. Sometimes this is due to sligh t indentations, worn 
In the com faces by the rollers spinning, remedied. by 
replacement of the com. ... 

C. COMMON CAUSES OF TROUBLE. 

30. DOES NOT DRIVE UNLESS Locn:o UP. 

0 _ Broken clutch roller (29+0:). 
b. Roller coge stuck C29-b). 
c. Clutch cam worn (29--c). 

31. OVERDRIVE DOES NOT ENGAGE. 

a. Dash control knob not fully pushed. in (17-<1). 
b . Fuse blown or missing (la. b). 
Co Open circui! between governor and relay (18-0 

to 18-g). 

d. Improperly connected dash control coble (22-0). 
•. Shilt rail bound by housing misalignment (23-0). 
L Throllie switch stem stuck (2S-b). 
g. Defective throttle switch (I8·c). 
h. Defective governor 08·.). 
i. Governor pinion missing {l8·.}. 
j. Defective solenoid (l8-g). 
k. Improperly wired (I4.a. Fig. 9). 
1. Blocker ring nol in proper position (27-0). 

32. OVERDRIVE DOES NOT RELEASE. 

a. Grounded circuit between governor and relay 
(19-a to 19-h). 

b. Solenoid improperly installed (l9.i; 26.a-b). 
c. Defective governor 09-e). 
d. Defective relay (l9.h). 

•• Defective solenoid 09·i). 
I. Improperiy wired 04-a: Fig. 9). 
g . Delective throttle switch OS-d). 

33. DOES NOT KlCKDOWN FROM OVERDRIVE. 

o. Throttle switch improperly adjusted (25-0). 
b. Delective throttle s witch (20'0). 

c. Open or missing con nection between solenoid No. 
6 terminal and distributor (20'0: Fig. 9). 

34. ENGINE CUTS OUT WHEN KICKDOWN 
15 ATTEMPTED. 

a. Defective solenoid (21'0). 
b. Grounded w ire between solenoid No.6 terminal 

end throttle switch (U-a). 
c. Defective throttle swi1ch (21'0). 

35. DOES NOT RELEASE LOCKUP. 

o. Improperly connected dash control coble (22-0). 

b. Shift rail bound by housing misalignment (23-a). 

D. SERVICING OF OVERDRIVE UNIT. 

36. GENERAL. 

o. The procedure described below, os it relales to 
the transmission proper, applies to trarlSmissions 
manufactured by Worner Gear Division. 8or9-
Warner Corporation . Where the overdrive unit is at­
tached to a transmission made by the cor manufac­
turer, of a design materially diiferent, such procedure 
must be modified accordingly. In sllch cases, the 
reader is relerred to the service mantial 01 the cor 
manufacturer. 

h. In the following, (he text has been prepared to ap· 
ply to overdrive unit s tructures that, while identical in 
p rinciple, will vary in some detail from one make of 
car to the other. Where no attention is called to such 
variations from the parts arrangement shawn in 
Fig. 2. it is assumed that the procedure 01 dis­
assembly and reassembly is obvious. 

11. 
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31. DISASSEMBLY. 

c, Remove transmission a nd overdrive assembl y 
from tbe cor, and if possible. mount the transmission 
on a transmission stand or large bench vise. Drain 
ou itom both transmiSSion a nd overdrive cases. 

b . Bcrno ve fron t universal jomt eomponlon flange 
from overdri ve umt, llSlng suitable puller if necessary. 
Do not use a hammer to drive the flange of I. 

11·;0.. . • ''':1;0< 

Figure 10. 

c. Reniove the w i re between lockout SWl lch and 
governor . Remove lockout SWitch and unscrew gover­
nor, uSing thm wrench o r adjustable phers on In'! 
hexagonol sudace provided for thiS purpose Do not 
use pilers or pipe w rench on the round body o f the 
governor. (Fig. 10). 

Figure 11. 

d, Drive out the tapered pin which holds Ihe manual 
cont rol sha ft in the ovefdnve case (see Fig.ll ). Pull 
ou t the control sholl as lor as possible to disengage 
the operating cam fr om the slo tted ~hilt rail. 

e. Remove the lour cap screws w lueh hold the over · 
drive housing to the transmission cose. (On LinO'"'""' 
Mercu ry and Pord cars use !>ul table sp~eader to Op...d 

0011 bearing snap rmg .) W hile removing the over· 
dTlve housing. hghHy ta p the end of the overdrive 
shah w i th a lead or rawhide mallet Doing this pre 
vents the sha ft from commg of~ w ith the housmg and 
spllling the dutch rollers. 

1. Remove the retractor sprmg from the housmg. the 
manual control lever from the control shaft . and the 
con trol sholt Irom Ihe inside of the cose The removal 
o f tbe control shalt all seal is then easily oc· 
compll shed . 

g. Using a b ress drilt. dri ve the o verdrive shah iron l 
bearing out o f the fr on t o f the housing and remove 
the governor and speedomeler drive gears. Remov ­
mg the rear flange oi l sea! then permits the remov:!i 
of the two snap rings and the overdnve sha ft reor 
bearing. 

Figure 12. 

h. instaH or.e cop screw 10 hold the adopter plate 
to the mom cose. Then remove the overdr ive main 
shaf t,colching lhe clutch rolters in one hand (f ig. 12). 
RemOVing Ihe large snap ring w ill then permit the re­
moval of the r ing gear Iro m the output shoft. 

1. Removmg the retaining chp at the end of thc 
clutch com pefllll ts tile removal 01 the com and the 
pini on cage assembly (Fig. 13). To remove tbe cam 
from the pinion cage assembly, remove the retaining 
dip which holds the tw o uni ts together (Fig. 14). Then 
remo ve the sun gear and shdl roll a ssembly {Fig. l ~-

j. Remove the solenoid by ta ktng olf the cap screws 
and locI: wasbers and tUrTling the solenoid clockwise 
one·quarter turn (Fig. 16). 



Figure 13. 

Figure 14. 

Figure l5. 

k. kf'1110 Ve the la r,;;e :;:nap nnq from the adopter 
plate (Fig. 17). Tlit' (ctome: plettc. [he sun qeerr con 

Hel plate (md blocker o:-;gembly, and the paw! con 
Ihen be removed (Fig.l8). 

l The procedure 101 the drso:;sembly 01 [he over ­
dnve-equlpped tra nSflHSSlo n IS the some as that lor 
the con venhonoftrantirnlSSion. wit h the followlnCJ ex · 
cepho n 

Figure 16. 

Figure 17. 

Figure 18. 

m . Remove the morn sholl, adaptor pla te . gear~. 

ond synchronize r assembly from 111O tton smiSSlOn 
COliC as a uni t (Fig. 19) . After removl/lg the syn ' 

chrontzer oSSoCmbly and the gears from the mOltl 

~hoft . remove the malll shal l reor beartng large snap 
rmq (Fig. 20) . Then pull the adopter p lale off the mOlTl 

<;.ho lt rear bear ing and remo ve the oil slinger from 
the adopter plate. 

13. 
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Figure 19. 

Figure 20. 

Figure 21. 

38, CLEANING ANO INSPECTION. 

a, As each jX.lrt ir. removed from Ihe o55embl}', w adi 
it in clean solven t 01 a su itable nalure, and d ry With 
ai r b ias\. or wipe dry Pro tect JXlr ts lrom subsC"::tuen t 
d i rt accumulation. 

h. Alter deomng. gi ve parts v isual inspection for 
wcor or damage If the un it has been opera ted Wi th 
improper or lnsl.. ff lcient lubric."CIlion , a:) y wea r or 
damage may be d etected by v isua l insPeciio n He" 
place any broken parts. 

c. If overdllve WI]] OPPOIen tJy engage bu t not hoki _ 
w hen the pow er .s appbed, check to s(.oc thal the 
bJoci.cr rmg I~ POSIIIOl"ed exactly as show n m Fig. 21. 

d, Ho ller dutch p:1rls shedd be carefully IIlSpecled 
Ii rollers show sudace marb:1gs o j any kind the.' 
:thould Le Icplaced !I m:F'r surface of ou tcr f.:J CC' 

f'how~ r.lrqh: Jenu:hw;:., mr!,'>n!O(lons. they arc :1' .• 
lIlo] and do no! I:!lp-"r the oc\lcn oi 1:1C clutch H w 

ever, d the ! 2 flat surbces of tile com sho'll S(.c!; 

morbngs, It snolJ!d be replaced 

39, REASSEMBLY. 

o. Uron ("(c;embJ?, jnr, toli new '1.'1:;KCIS. if o',"mi 
al;k, nlld olso oil sea!~: if Ih e uml has r:ccur.:uh(f>j 

on'! C'x tr:n':IVC !:llj~(lge, O~ li the ~(v:Jh' hG v( ~ b"en 
d~JmagC'd In I"movo! 

h, T:lc proccdlllO lor Ihe reo.s::;embly o! the o \'er 
drive pan:'> to the mOIn transmission is the some n.> 
for the corresondmg JXlrls of the conventional !fans 
miSSion '.'.'Ith the fo llow mg e)(cepllons: 

c. Place the oil sll!1ger in the adapter plete, m!;e/'! 
the mom shoft and rear bear ing in the adopter pla te. 
c:1d inslal! the large snap ring. After installing Ihe­
synchron izer assembly and the r;"":' 0 :: til(' :nalll 
!:ha it . :nc tall lhe nd.,pter plll!c a!~d ,i.e maIO !>hait U'l 
sembly in :hc mOln CO,," Then fa s len the adcpt.~r 
plate to the case with O:lC cap!:crcw. 

d. Inser t the pa w l w ith the notched S; .;JC IIp W hNl 
Im;taHmg the sun gear con trol plat'! assembly a:1.l 
:etOlllcr plate. bo sure that the blocker lin,) ond the 
po wl O/e p roperly posi tioned (Fig. 21). Then ins tal! 
the Jorge snop ring in the odeplcl pla te, 

c. Ins ta l! the solenoid by tu rnmg the solenoid 
counterclockw ise one-quartet turn and attach the 
l:olenoid \0 tbe case W I!!) the tw o lock w ashors (l tld 
cap screws. 

I. Install the- SUt~ C'leor and shift roil assembly A lIoch 
the clutch cam to the plnton cace esse-moly With the 
large retamin<1 chr Then Inslall lhe pllllon cage and 
the clutch corn esse-moly on the mom si1'.::h o!"vi 
~ecure t!le a~c('mbl~' H"l piece with the small wtammQ 
dtp. 

g. in!;toll the rmq gcor on the outpul shah (lnd Iocr.: 
II in place: With the.la rgc sncp flng !nsf'lt thc clutch 
:oil("rs !II the cage uSi ng heavy grea;;c 10 hold them 
In poslllon Then w ith jo w qoor OJ the tranSllllSSlOtI __ 

cngc'Qcn, lurntnq the cage and rol1,~rs coun\crdo:.:( 
w ise un tt! the roller:; we lf1 their low po:;lIlOflS, m.<;\c:i1 
the o u tPlll shalt and ling gear on the pmion ceqe a nd 
Jree w heollng clutch com and ro ller unit assembly, 



tuming the shaft to the left as it assembles over the 
clutch rollers. 

h. Install the output shaft rear ball bearing with the 
two snap rings in the overdrive housing. After in­
serting the speedometer and govemor drive gears. 
install the lront ball bearing in the housing. The oil 
sea! should then be installed with suitable oil seal 
driver. 
Not.--The oil sea! may also be installed with the 
overdrive housing on the main case. 

i. Install the manual control shaft oil seal. control 
shoft. manual control lever, and relractor in the 
housing. After removing the cap screw with which 
the adopter p!ate has been held on the transmission 
case. install the overdrive housing. Be sure the dash 
conlrol conduit bracket is attached to the housing by 
the lower left cap screw. 

J. Push in the manual control shalt to engage the 
operating cam with the slotted shift rail. Then drive 
in the tapered pin to. retain the manual control shaft 
in its proper position. 

It. Install the lockout switch and the govemor. and 
install the wire which connects them. Fit the com-

r panion flange on the output shaft splines. install the 
companion flange washers and nut, and tighten the 
nut securely. Note-If the companion flange nut is 
no! tightened sufficiently. the speedometer and gov­
emor drive gears will rotate on the overdrive shalt. 
and not drive these units. 

co. LUIIlIICATION. 

a. The transmission and overdrive unit ore con-

neeted with oil passages so that the same oil is used. 
lor both. However. certain precouti"ons must be used 
in the filling, in order that the proper amount 01 oil 
may be carried. 

h. In making the initial filling. first lill the overdrive 
unit with the proper oil. until oil runs out the filling 
hole; then replace plug. Then. fill the transmission 
with the same oil. until oil runs out the tilling hole. and 
replace the plUg. 

c. In subsequent filling (at each chassis lubrico.tion). 
inspect the transmission only. for oil level. and fill as 
neces=y. 

d. The manufacturer of the overdrive unit recom­
mends only straight mineral oil, not the "EP" or ex­
treme pressure types 01 lubrico.nt, which are un­
necessary lor the overdrive. and may contain ingre­
dients that will corrode or otherwise damage the 
parts, or form sludge. or contain solid matter in sus­
pension which may stop the oil passages to the 
pinion bearings. resulting in serious and expensive 
damage to the unit. UNDER NO CIRCUMSTANCES 
MUST A LUBRICANT OF THE HYPOID AXLE TYPE 
BE USED IN THE OVERDRIVE. 

e. The most satisfactory all-round lubricant lor the 
overdrive is SAE No. 40 engine oil of a good grade. 
For extremely hard driving 1n hot climates. SAE No. 
SO may be used. 
L Straight mineral oils of the transmission type, 
SAE No. 80 lor all-round use, or No. 90 for hard driving 
in hot climates, will also be satisfactory. 

15. 
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