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How Automatic Clutch
Control Operates

Theprinciple of operationisvery smple. The accelerator is permitted
to overtravel itsidle, or release pogtion. Thisovertravel opensthevave
11, creating adirect vacuum passage 14 from the power cylinder to the
engine intake manifold causing the piston to be drawn forward which
disengages the clutch. Since the clutch is not disengaged until after the
accelerator has passed itsidle position, it is fill possible (1) to use the
engine compression for braking purposes and (2) to drive normally with
clutch engaged and enginerunning at idling speed. The accel erator must
be relieved of al pressure before clutch disengaging action will take
place.

Asthe accelerator is depressed to speed up engine, the valveisagain
cosed, cutting off the vacuum connection, and the dutch returns to
engagement through the force of the clutch springs aswith foot usage of
the clutch. The speed of the engagement travel of the clutch, how-ever,
isautomaticaly controlled by the cushion contral ; argpid movementis
alowed up to the point where the clutch startsto take up the load of the
car. From this point until the moment of full engagement, the speed is
dowed down - perfectly controlled - to effect a smooth, ided engage-
ment. The desirability of thisvelvety engaging action is aways stressed
by car makers, but seldom accomplished by the use of the unsteady
human foot and leg.

A very apt comparison with the Bendix Clutch Control action isthat
of the common pneumatic door check which alowsthe door to gtart its
return rapidly but then checksits speed and gently closesthe door.

A cut-off plunger 10isincludedin the contral valve. Thisisconnected
to a cut-off button conveniently mounted on the dash or toe board.
When the plunger is pushed in the clutch control system is completely
cut out and the clutch is operated physicdly inthe conventional manner.

Power Cylinder

The Power Cylinder has a conventiond piston 3 which divides the
housing into two chambers. Therear or amospheric chamber 18isopen
to the atmosphere through three passages: (1) the by-pass 1in the piston
rod (2), the bleed line 5 through the cushion control vave 19 to the
accelerator valve and, (3) the atmospheric check valve 6 in the cylinder
heed.

Theair by-passin the piston rod isformed by dotsmilled in opposite

ddesof thepiston rod. The by-pass permitsarapid discharge of ar from
benegth the piston during the initid movement of clutch engagement,
be-fore the dutch plates have come into actud contact. This point of
contact or initial engagement, is known as the cushioning point. The
power cylinder is so designed and ingtaled that the end of the by-pass
reachesthe piston rod sedl, just at the point of initial clutch plate contact,
50 that dl further air escape from benesth the piston must be accom-
plished through the bleed line. This en-trapped volume of air beneath
the piston serves as a perfect check or cushion, againgt which the clutch
isbeing engaged by the action of the clutch springs.
The atmospheric check valve is a small spring loaded poppet valve
located in the cylinder head which permits a free access to the amo-
sphere when the piston is drawn into the vacuum chamber, during
clutch disengagement.

Cutoff and Accderator Vave

The cutoff and accelerator valve 7 isinterposed in the vacuum line
between the intake manifold and the power cylinder and consists of a

vave body with three connections and two vave plungers. The cutoff
plunger 10 is operated by a suitable control as previoudy described. Its
function isto completely connect or disconnect the power system from
theintake manifold.

The accderator plunger 11 is connected to the foot accelerator and is
operated positively therefrom. It performs two functions, (1) opens the
vacuum chamber to the intake manifold by means of aradia dot 14, or
to the amogphere through a longitudinad dot 15, (2) regulates the
amount of air bled out of the air chamber after the cushioning point has
been reached. Theair isbled through atapered dot 16 whichis propor-
tioned to accdlerator pedal travel and increasesin area asthe accelerator
is depressed.

Cushion Control

The cushion control which is included in some ingalations is
essentidly avery ssimple cutoff vave, operated by a pendulum 17, and
insarted in the bleed line from the atmospheric end of the clutch control
cylinder. With the car standing till, the pendulum hangs approximately
12° ahead of the vertica position, and the piston type of cut-off valve,
whichit controls, iswide open. When thedriver steps on the accelerator
to gart the car, the clutch can be dlowed to move into engagement at €
morerapid rate than would normally be permissiblefor an easy sart. As
soon asthe plates makeinitia contact, the car begins to move forward,
the dight initial acceleration, which is of so small a magnitude as to
hardly be noticesble, causes the pendulum to swing toward the resr,
completely closing the valve, and arresting the movement of the clutch
operating lever at apoint corresponding to apartid clutch engagement.

As soon, of course, as the car stops accelerating, and attains any
uniform speed, the pendulum operating valve immediately is returned,
by gravity, to its wide open position. The engagement of the clutch is
completed gently and postively, and any pressure is relieved from the
throw out bearing or clutch collar just as before the ingtdlation of the
cushion contral valve. Adjustment of the cushion contral isprovided for
by means of alight adjustable soring and screw 20 incorporated in the
body of thevave.

Adjustment

Before attempting automatic clutch control adjustment the engine
should be adjusted to proper idling speed, and must idle smoothly.

Clutch adjustment should also be checked for normal backlash or
pedd play.
Therearethree possible adjustments on the automatic clutch control, (1)
piston rod length, which synchronizesthe cushioning point of the piston
stroke with initid con-tect of the clutch plates, (2) lost motion, which
synchronizes clutch engagement with engine speed, (3) cushion control
vave which synchronizes clutch engagement with car acceleration.

Piston Rod Adjustment

If piston rod is too long, clutch plates will engage be-fore cushioning
point of strokeisreached, and clutch engagement will berough or harsh.
If piston rod istoo short, cushioning point will be reached beforeinitia
con-tact of clutch plates, and clutch engagement will lag with excessive
dippage regardless of other adjustments.

This adjustment is most readily accomplished by shortening the piston



shortening piston rod, by means of adjustable clevis, oneturn at atime,
until rough engagement of clutch with low throttle is just diminated.
Lock nut should be tightened after adjustment.

Lost Motion Adjustment

Normd setting of theaccderator vaveis 7/32" ost motion measured
at thevalvefrom itsfull open position to the point wherethe carburetor
just picks up. Thiswill usudly provide smoothest operation.

Too much logt motion isindicated by full clutch engagement before
engine speed picks up, resulting in salling or jerky start. Too little lost
motion will prevent driving with clutch engaged at closed throttle, and
may aso cause excessive clutch dippage, since engine speed becomes
too high in comparison with clutch engagement. Correct lost motionis
essentia to smooth operation. Usudly lost mation just sufficient to
permit closed throttle driving will be found most satisfactory.

Cushion Control Vave Adjustment

The effect of the cushion control vave is most notice-able on fast
garts, and it should be adjusted |ast after normal adjustments have been
made. With car in first gear make a wide open gart. If too much
dippage is noted, tighten adjusting screw, which increases spring
pressure againgt closure of pendulum valve. If gtart isrough and jerky,
loosen adjusting screw. Tighten lock nut after adjustment.

Lubrication

All clevispins, and accelerator control valve plungers should be kept
clean and lubricated with light oil periodicaly.

The cylinder should be lubricated with approximately one ounce
Bendix Vacuum Cylinder Qil every 5000 miles, introduced by remov-
ing the bleed tube connection in the cylinder head.

The cushion control valve should be lubricated at 5000 mileintervals
with light ail, introduced by removing the adjusting screw and spring.

MAINTENANCE
Power Cylinder

Any leskage of air around the legther piston packing or around the
small leather piston rod sedl (4) intheend platewill causethe pistonto
move the full length of the cylinder on the clutch engagement stroke
without stop-ping at the cushioning point, that point where the end of
thedotinthe piston rod just passestheleather piston rod sedl intheend
plate. This condition may aso be caused by the smdll poppet vavein
the end plate not seeting properly. Grit or sand may be under theleather
holding it open and dlowing air to escape.

To properly service the Power Cylinder it should be dismantled as
follows Removethe hook bolts clamping the end plate to the cylinder.
Remove end plate from cylinder. Check piston legther for wrinkles or
digtortions. The piston assembly isfurnished complete for service, and
any replacement of thepistonlesther will requireanew pistonassembly.

Seethat piston rod leather sedl in end plateis snug around the piston
rod and spring band is around leather. Lubricate the leather with
Bendix Vacuum Cylinder Qil before reassembly of unit. Any distor-
tion of the leether, causing aleakage of air will require replacement of
the end plate assembly which includes the lesther and the retainer,
which isassembled under pressure and peened or staked in place.

Thesmall spring stedl band around piston rod | eather sedl isnot apart
of the end plate assembly. When replacing this band
placing this band for service, insert the piston rod through lesther sedl
before placing the band around the leather. Care should be taken so as
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to not distort the leather.

Parts of the poppet vave are furnished separately for service and
replacement of the leether washer under the head of the valveis nec-
essary if any leak isnoticed and not attributed to sand or foreign parti-
des.

Thefine screen over the poppet valve holes should be cleaned.

Other parts, including the piston rod guard, the dust cover over the
end plate and the felt and felt retainer are furnished separately for ser-
vice, and may be ordered accordingly.

The fdt piston rod wiper on outer end of end plate should be
checked for fit. The function of thiswiper isto keep piston rod free
from grit which would wear the lesther piston rod sedl, causing lesks
and grabbing condition of the clutch.

Check rubber piston rod guard to seethat it fits properly in grooves
and that there are no torn placesin the rubber. Any guard which be-
comes hard and isfull of small cracks should be replaced.

In the reassembly of the cylinder to the end plate, use anew gasket
and permatex or paste seding compound. There should be no lesks
here. The hook bolts should be drawn up snug, but without excessive
graining of the end plate. L ubricate cylinder with one ounce Bendix
Vacuum Cylinder Oil when reassembling.

Accderator Control Vave

Little, if any, trouble in the clutch control unit should be attributed
to the Accelerator Control Valve. How-ever, care should be taken to
seethat both the cut-off and the control plungers are free and work
smoothly. Re-move and wipe off dl grit or foreign accumulations
when servicing any other portion of the clutch control unit.

If clutch will not hesitate momentarily at the cushion point and the
cylinder has been checked and found OK it may be that the accelera
tor plunger is badly worn, alowing rapid escape of air, causing clutch
to engage too severdly. A leak around the plungers may aso create an
uneven idle of the engine. Owing to the close fits necessary, acom-
plete new valve will berequired for service.

Cushion Control Vave

Any valve which does not choke off the supply of air thru the
bleeder line, long enough to dow the clutch action at the cushioning
point of the clutch, should be re-placed. Test for leakage may be
made by removing cover plate on bottom of bell and swinging pendu-
lum over enough to dide plunger across the bleeder ports. Now with
one of thefittingsin the mouth, draw or suck in and place the tongue
across the opening, next try to pull away from the tongue. A dight
pull will be noticed if the plunger has the proper fit in the bore. If
vave pendulum swings hard, the plunger is probably sticking, dueto
some accidentd digtortion of the valve body. A new Cushion Control
valvewill be required asthe closefits required in the machining of
plunger borein the valve make it necessary that acomplete vave as-
sembly befurnished for service.

Generd

Remember that satisfactory operation of the Clutch Control Unit
depends on the care with which it was serviced.

Seethat al moving parts are well |ubricated and working properly.
This gppliesto the cylinder aswell asthe cushion control valve and
the accelerator control vave.

If these indtructions are followed carefully and also those regarding
the adjustments of the unit, Clutch Control operation should be very
satisfactory.

PRINTED IN U.S.A.






Hudson Reference Sheet No. 3

Hudson Motor Car Co., Detroit, U. S. A.

The Electric Hand

Transmission Control
(1935)
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The Electric Hand provides a means of mechanically
performing shifting operations formerly done manually.

The conventional selective type transmission has two
shifting rails, each having aneutral, aforward, and rearward
position. The selection of. the proper rail is obtained by
moving the shifting lever sideways to engage a ot in the
fork of therail desired after which movement of therail and
gear engagement is obtained by moving the shifting lever
forward or backward. These same operations are performed
by the Electric Hand.

The diaphragm cylinder contains a spring which presses
forward holding bellcrank F in the position shown so that
the shifting lever is held to the left in engagement with the
slot in the fork of the high and second shifting rail. By
admitting vacuum to the rear of the diaphragm it is moved

Figure 1

backward, rotating F clockwise, drawing lever G to theright
and also the shifting lever into engagement with the slot in
the fork of the low and reverse shifting rail. Referring to
Fig. 2, the vacuum connection is shown from the diaphragm
cylinder to the valve controlled by solenoid No. 3. The
Plunger 22 is held in the upward position by its return
spring, the vacuum from the engine is cut off and the
atmospheric vent is connected below the plunger to the
diaphragm cylinder line allowing the spring Y to force the
diaphragm forward.

When the solenoid is energized, plunger 22 is drawn
down, cutting off the atmospheric vent and connecting the
engine vacuum around the reduced diameter of the plunger,
to the diaphragm cylinder (Fig. 3).

(Continued on page 3)
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When solenoid No. 3 is not energized the spring Y holds the
shifting lever "A" engaged with the high and second shift rail
(Fig. 2).

When solenoid No. 3 is energized the vacuum draws the
diaphragm backward, holding the shift lever "A" engaged with
the low and reverserail (Fig. 3) .

The Shift Cylinder has a vacuum line connected to both the
front and rear of the piston. The connection to the front is
connected to the valve controlled by solenoid No. 1 and the
connection to the rear to the valve controlled by solenoid No.
2. The linkage between the Shift Cylinder Piston and the lower
end of the shift lever "A" requires both to move in the same
direction.

When solenoid No. 1 is energized, the piston and lever "A"
move forward. When solenoid No. 2 is energized, the piston
and lever "A" move backward. When neither No. 1 nor No. 2
solenoid are energized both sides of the shift cylinder are open
to the atmosphere and the piston is at rest:

Solenoid No. 1 is connected to the stationary bar T of the
contact plate and will be energized whenever the circuit from
the battery is completed to T. Likewise, solenoid No. 2 is
connected to stationary bar U of the contact plate and will be
energized by completing the battery circuit to U.

The dliding contacts LL and MM are insulated from each
other aswell as from their mounting and are moved forward or
backward with the transmission lever movement through the
connecting bar D. Sidewise movement of the shifting lever "A"
does not affect the position of the sliding contacts LL and MM.

The circuit from the battery to T can be completed through
the three fingers of dliding contact LL, from either the station-
ary bar W or P; while the circuit from the battery can be
completed to bar U through the three fingers of sliding contact
MM from stationary bars 0 or W.

The connection from solenoid No. 3 is direct to contact 11
on the shaft of the selector switch.

From the preceding explanations the following facts have
been established:

(1) Where the circuit is completed from the battery to T the
shifting rail movement will be forward.

(2) When the circuit is completed from the battery to U the
shifting rail movement will beto the rear.

(3) When thecircuit to 11 is open, the shifting lever "A" will be
pressed toward the notch in the high and second shifting rail,
B.

(4) When the circuit 11 is closed, the shifting lever "A" will be
drawn toward the low and reverse shifting rail, C.

The selector switch, in conjunction with the contact plate
and the interlock switch (Fig. 1), contrals the circuits to these
points.

The selector switch Fig. 2 hasfive positions arranged in the

form of the letter H. The cross bar represents the neutral
position while the four ends of the uprights of the H correspond
to the four gear positions of the transmission and are arranged
in the same order as the positions of the conventional transmis-
sion shifting lever.

In Fig. 2 the selector switch is shown in its normal neutral
position. The spring "Z" holds the shaft and the lever to the
right end of the cross bar of the H in line with the high and
second gear positions. Note that this corresponds to the normal
position of the shifting lever "A" which is held in proper
engagement for a direct shift into high or second by the spring
"Y" of the diaphragm cylinder. It is, therefore, unnecessary to
provide a contact for 11 for shifting to high or second gear as
no cross shift isrequired and 11 rests on an insulated sleeve on
the selector switch shaft. If, however, the control lever is
pushed to the left of the cross bar, in line with low and reverse
positions, it is necessary to have a cross shift to engage the low
and reverse shifting rail. The contact sleeve on the selector
switch shaft is moved to the left by the left movement of the
control lever so that it is contacted by 11.

The rotating motion of the selector switch lever rotates a
contact bar which is always in contact with sector 13 and aso
contacts 14 when the lever isin reverse or second, 1.5 when in
neutral and 16 when in high or low.

Having now provided the means of shifting the transmission
and a switch for selecting the gear required, the actua circuits
for obtaining the desired movements for a given position of the
transmission and selector switch will now be considered.

The circuit from the battery leads to the ignition switch to
the circuit breaker on the clutch pedal, (circuit closed with
clutch depressed) the cut off switch an the selector switch
housing to contact 10 which is at al times in contact with the
sleeve on the shaft of the selector switch.

With the selector switch in the normal neutral position and
the transmission in neutral as shown in Fig. 2 the circuit from
10 iscompleted to 9to 3 and 1 on theinterlock switchto 13 and
15 on the selector rotary switch to contact bar W. (Circuit
shown in solid lines.)

With thetransmission in neutral, neither LL nor MM contact
W, so that the circuit is broken at this point and no movement
of the shift railsis obtained.

If, however, the transmission were in high gear, the shifting
lever "A" would be forward holding LL and MM forward as
shown in Insert A. Thiswould bring the middle finger of MM
in contact with W closing the circuit to U and solenoid No. 2,
and the shifting lever "A" would be moved backward to neutral
at which point contact would be broken as in the main diagram
of Fig. 2 and movement would cease.

With the transmission in second gear the contacts LL and
MM would be moved backward (Insert B) and contact would
be made from W to LL to solenoid No. | and the shifting lever
would move forward to neutral breaking the contact.

Itisreadily seen that moving the selector switch down into high

(Continued on Pag 4)
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gear position would not affect the circuit except from 13 to 16
which would connect (circuit in broken line) to P through LL
to solenoid No. 1 and shift rail B would be moved forward
from neutral engaging high gear. As the shifting lever and rail
moved forward LL and MM would also move forward and the
contact between P and LL would be broken, as shown in Insert
A. Notethat contact ismade from Pto LL to T with the contact
plate either in neutral or the backward position; and the shift
would be made to high gear if the transmission was in either
second or neutral when the selector switch was moved to high
gear position.

Now, moving the selector switch over to the second gear
position completes the circuit (dash dot lines) from 13 to 14 to
Q through MM to solenoid No. 2, moving the shift rail B
backward from neutral to second gear position at which point
the contact between Q and MM is broken (Insert B).

Note that contact is completed from Q to MM to U both with
the contact block in neutral and the forward position so that the
shift would have been made to second gear if the transmission
were in either high or neutral when the selector switch was
moved to the second gear position.

Fig. 3 shows the selector switch in neutral but moved to the
left of the cross bar of the H and the transmission in neutral.
With the left movement of the selector switch lever, the contact
sleeve has also moved to the left, breaking contact with 9 and
contacting 11 and 12. (Completed circuits shown in solid
lines.) Solenoid No. 3 having been energized from contact 11
has moved the shifting lever into contact with the fork of
shifting rail C so that forward and back-ward movement will
now engage low or reverse gears. Note also that the interlock
switch has been turned by the backward movement of the

diaphragm.

Thecircuit from 12 isto 2-1 on the interlock switch to 13 to
15 to W. This duplicates the condition in Fig. 2 so that the
transmission will be returned to neutral from either low or
reverse. Turning the selector to contact 14 now corresponds to
reverse and 16 to low gear and forward or backward movement
of the shifting lever will engage and disengage low and reverse
in the same manner that high and second were controlled in
Fig. 2. (Circuit for low shown in broken lines, circuit for
reversein dot and dash.)

Fig. 4 shows the transmission in low gear and the selector
switch in high. The shifting lever is held to the right as the
spring Y cannot force it to the left until the shifting rail has
moved to neutral, and the interlock switch is still held in the
low and reverse position asin Fig. 3.

When the clutch pedal is depressed the circuit (solid lines) is
closed through 10-9 to 3-4 on the interlock switch to W. As
shown previously, a completed circuit to W caused the trans-
mission to move to neutra. In this instance the controlling
circuit (solid lines) is from W through MM to U to solenoid
No. 2 and thefirst part of the shift will be from low to neutral.

As soon as the shifting lever "A" reaches the neutral posi-
tion, the spring Y forcesit to the left to engagein rail B. This
Cross

[ Page 4

movement also turns the interlock switch back to the high and
second position as shown in the insert, so that the circuit from
9 is changed (changed circuit shown in broken lines) to 3to 1
on the interlock switch to 13 and with the selector switch set
for high gear, to 16 to P-LL to T and anormal shift from neutral
to high is made.

Had the selector switch been set in second gear the connec-
tions would be the same until neutral is reached when the
circuit will be completed (circuit in dot and dash) from 13 to
14 to Q-MM to U, causing anormal neutral to second shift.

Fig. 5 shows the transmission in high gear and the selector
switch set for low. The interlock switch is in the high and
second position.

When the clutch pedal is depressed (completed circuits in
solid lines) the circuit is completed from 10 to both 11 and 12.
The circuit from 11 energizes solenoid No. 3, but since the
shifting lever "A" cannot move to the right until shift rail B
reaches the neutral position, no movement is caused and the
interlock switch remains in the high and second positions.

The circuit from 12 is completed to 2-4 on the interlock
switch to contact bar W through MM to U, causing the shift rail
B to be moved backward to neutral. Here the movement is
arrested by breaking contact between W and MM and the
vacuum acting on the diaphragm causes the shift lever "A" to
move to the right rotating the interlock switch to the low and
reverse position.

The circuit from 12 has now been changed as shown in the
insert and is completed (circuit in broken line) through 2-1 of
the interlock switch to 13to 16 to Pthrough LL to T causing
anormal neutral to low shift.

Had the selector switch been set to reverse, connecting 13
and 14, the circuit (circuit in dot and dash) would then have
been completed to Q through MM to U, causing a normal
neutral to reverse shift.

In this discussion it has been seen that the interlock switch
has no function so long as the selector switch and the gear shift
lever are set so that a straight forward or backward movement
of the shift lever "A" isrequired; however, if across movement
of the shifting lever "A" is required to complete the desired
shift, it requires the transmission to come to neutral and will
not permit any further movement of the shifting rails until the
cross movement is completed.

As a safety factor the circuit breaker makes it impossible to
make a shift until the clutch has been disengaged.

Due to the fact that the selector switch lever can be moved
to any position after the engine has been stopped without a shift
being made, it is impossible to tell by the position of the
selector switch lever whether or not the car isin gear when the
engineis dead. To prevent starting the engine with the car in
gear a circuit breaker on the clutch pedal requires the disen-
gagement of the clutch before the starter switch circuit is
complete.

(Continued on Page 8)
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The Electric Hand - 1935
Mechanical Adjustments

(A) - Adjustment of Cross Shift Stop Screws (D) Adjustment of Power Cylinder Piston Rod
(Figurel, Pagel) (Figure 1, Page 1)
1 - Shift transmission into high gear. 1- Shift transmission into high gear. Remove clevis

pin N from lever G.

2 - Back off stop screw K until it does not touch the stop. 2 - Push rubber piston rod guard back and loosen

3 -Turn stop screw K in until it just touches stop, then lock nut on piston rod.

turn in an additional 1/4 turn and tighten lock nut. 3 - Turn rod end until clevis pin N can be reinserted
After this adjustment is made a.004” feeler should just with the piston rod pulled to its extreme forward
pass between the outside face of the lug on lever G and position.

the outsidefinger of bell crank F. 4 - Push piston rod back and lengthen four threads

4 - Shift transmission into low gear, using power unit. by turning clevis. Tighten lock nut.

5 - Reinsert clevispin N.
5 - Back off stop screw M until it does not touch the
stop. (E) Adjustment of Clutch Circuit Breaker

With clutch fully engaged, the pointer on the lever
should be in line with the arrow on the top of the circuit
breaker housing. To adjust:

6 - Turn stop screw M in until it just touches the stop, then
turn an additional 1/4 turn and tighten lock nut. After
this adjustment is made a .004' feeler should just pass
between the inner face of the lug on lever G and the

inner finger of bell crank F. 1 - When equipped with automatic clutch control -

loosen clamp bolt nut on bracket mounted on
vacuum clutch rod and slide clip until pointer isin
line with arrow on housing. Insert cotter pin and
tighten lock nut.

(B) Adjustment of Length of Diaphragm Cylinder Shaft
(Figurel, Pagel)

1 - Remove clevis pin from diaphragm cylinder rod clevis. 2 - When not equipped with automatic clutch con-
trol-remove cotter key from circuit breaker le-
2 - Loosen lock nut X. ver pin. Loosen lock nuton  operating rod and
remove rod end from lever pin. Turn rod end
3 - With bell crank lever F pushed forward so that stop until it will dlip on pin with pointer in line with
screw K is against its stop, turn the clevis until the arrow on housing. Insert cotter pin  and
clevis pin hole is 1/4" ahead of the hole in the lever tighten lock nut.
when the diaphragm cylinder rod is in its extreme
forward position. Tighten lock nut X. The position of the circuit breaker lever isimportant.

If the contact is made with too little clutch pedal move-
4 - Push diaphragm cylinder rod back to aign holes ment, the clutch will still be engaged when the shift is

and replace clevis pins. made and if a gear has been pre-selected the shift will be
made while the engine is driving the car. If the contact
(C) Adjustment of Interlock Switch requires too much pedal movement, the shift will not be
completed should the gears buitt teeth. It is necessary to
1 - Shift transmission into low gear and then into high have a dight clutch drag before the circuit is broken to
gear. The pointer on the interlock switch lever should turn the gears and insure engagement. It may be neces-
register with the line on the interlock switch cover. If sary, therefore, to set circuit breaker dlightly ahead of
not, adjust as follows: indicating arrow.

2 - Loosen front stop; then turn rear stop until alignment Service Parts Assemblies
is obtained while interlock switch lever is held back 47739-Selector Switch - wires and Jacket Tube Assem-
against rear stop. Then tighten front stop. bly. Used on al Terraplane and Hudson models, except

Hudson Custom.
3 - Shift transmission into low gear, then to high and

recheck to see that pointer registers with line on inter- 48137-Selector Switch Wires and Jacket Tube Assembly

lock switch cover. - Hudson Custom models.
(Continued on Page 9)
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47327 - Switches and Wires Assembly. All models.

47322 - Transmission Control Power Unit Assembly. All
models.

47250 - Clutch Circuit Breaker. All models.
47944 - Interlock Switch. All models.
Testing Equipment
Kit No. 47898
1-Master Selector Switch.
2-Lower Harness Test Set.
3--Power Unit Test Cable.

Service Operations
Preliminary Service Check

The following are to be checked before attempting to
make any repairs to the gear shift control mechanism,
regardless of the nature of the failure:

1 - Be sure Cutout Switch on selector housing is“on.”

2 - Be sure that transmission is free and can be moved
into all its positions manually with clutch pedal de-
pressed just enough to close circuit through clutch
circuit breaker. (Check by pressing starter button.)
Adjust interlock straps on transmission if necessary.

3 - If temperatures are encountered low enough to cause
the recommended transmission lubricant to retard
gear shifting excessively, replace 3 ounces of the
[ubricant with kerosene.

4 - Inspect vacuum line and fittings.
5 - Check wire connections on Interlock Switch.

6 - Make certain that al clevis pinsand cotter pinsarein
place.

7 - Inspect junction block on power unit to seethat all six
wiresarein place.

8 - Make certain that al soldered connections are intact
in both portions of steering column jack. (To remove
covers, twist, with jack assembled.)

9 - Check wiring harness for breaks or damaged insula-
tion.
Quick Test for Short Circuit

With instrument panel lamp lighted, shift into all posi-
tions with Electric Hand. Any appreciable dimming of
instrument lamp indicates short circuit in that position.

Gearsare Shifted with Clutch Engaged

Probably short circuit in clutch circuit breaker or im-
proper position of circuit breaker arm.

1 - Check and if necessary adjust clutch circuit breaker.

2 - Turn on ignition switch and press starter button-if
starter operates with clutch fully engaged, replace
circuit breaker.

Complete Failure of Electric Hand to Function

After setting pointer and arrow on circuit breaker in
line, turn on ignition switch, depress clutch pedal and press
starter button. If starter functions, circuit is closed through
circuit breaker. If starter does not function, attach grounded
test lamp to yellow wire terminal of circuit breaker. No
light indicates open circuit from ignition switch to circuit
breaker. Light indicates circuit breaker circuit open. Re-
place circuit breaker.

Failure of Electric Hand to Function in Any or All
Positions

If aproper circuit is proven through the circuit breaker
and operation is still faulty, disconnect the separable jack
on the bottom of the steering column and insert the jack
from a Master Selector Switch and wire assembly. (This
unit does not require any ground.) If the system functions
properly when using this selector switch instead of the one
mounted on the car, replace the complete selector switch
and wire assembly. This includes all parts on the steering
column, including the upper part of the separable jack.

Testing the Shifting M echanism

1 - Connect Power Unit Test Cable to the terminal on
the clutch circuit breaker to which the red wire is
attached. This wire should be "hot" only when the
clutch is disengaged.

2 - With the engine running and the clutch disengaged
(Rear wheels of car jacked up) touch the front post
(YB) of the junction block on the shifting unit with
test prod. The transmission should shift into high
gear. Touch rear post (Y) and the transmission
should shift to second gear.

3-Shift the transmission to neutral manually. First
touch center post (W) with the test prod and the
cross shift should be made. Still contacting "W,"
touch front post "YB" with second test prod. The
transmission should shift into low. Touch rear post
(Y) dill contacting (W), and the shift should be
made to reverse.

If ashiftis not made when one of the postsis contacted,
connect an accurate ammeter to the hot wire and to the
terminal. A current draw of approximately 2.5 amperes
indicates the solenoid is O. K. A higher amperage indi-
cates a short and alow amperage an open circuit.

Caution: A dead short circuit in a solenoid will burn
out ammeter if permanent connection is made.

(Continued on Page 10)
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the hot wire and to theterminal. A current draw of approx-
imately 2.5 amperes indicates that the solenoid is 0. K. A
higher amperage indicates a short and alow amperage an
open circuit.

If the current draw is correct, the trouble may be due to
the valve plunger sticking in its upward position, a vac-
uum leakage in the lines or units or a mechanical drag in
the mechanism.

Disconnect the shifting cylinder piston rod from the
shifting lever or the diaphragm cylinder from the cross
shift bell crank. If these do not function after disconnect-
ing the linkage, the entire power unit should be replaced.

Testing Circuits in Lower Harness and Switches

If only partia functioning or complete failure is expe-
rienced after the Master Selector has been plugged in, test
the complete circuits at the solenoid junction block with
lower harness test lamp set. (This test must be performed
with a Selector Switch known to be 0. K.)

(a) - Remove the three wires on end of wiring harness
from junction block on selector valve.

(b) - Insert these three wiresinto jack fitting on Lower
Harness Test Set, in correct position according to color.

(c) - Attach ground clip to a clean metal ground on car.

(d) - Turn ignition switch "on,” turn cutout switch
"on," and hold clutch fully disengaged.

(e) - Place Selector Level in neutral. Placetransmission
in neutral manually.

When shift lever is moved a short distance toward
"second,” test lamp "YB" should light. When shift lever is
moved a short distance toward "high," test lamp "Y"
should light.

(f) - With transmission in neutral, move Selector Lever
to "low." Test lamp "W" only must light.

(g) - Transmission remains in neutral. When Selector
Lever is moved into "second" position, test lamp "Y"
should light. When Selector Lever is moved into "high"
position, test lamp "YB" should light. Selector in low or
in reverse lamp "W" only should light.

[ Page 10

(h) - Asthe transmission is shifted manually to corre-
spond to any position chosen at the selector switch, the
proper lamps, as indicated in "g," should remain lighted
during the shift. However, lamp "Y" or "YB," whichever
is lighted, should go out when the shift is completed.
Lamp "W" donewill remain lighted in "low" or "reverse"
position. If, in any of the above test, the correct lamps do
not light or additional lamps are lighted, replace 47327
Switches and Wires Assembly.

Test to detect improper contact plate adjustment.
If, after a new lower harness assembly has been
installed, either lamp "Y" or "YB" remains on when
transmission is in neutral, in test (e) above, the con-
tact plate is incorrectly adjusted. To adjust contact
plate, loosen the four screws holding contact plate
assembly, then see if plate is free to move back and
forth through movement permitted by elongated holes.
If not, remove plate from transmission cover and care-
fully cut off or remove locating dowel pins. Replace
contact plate as nearly as possible in its original posi-
tion and partialy tighten the four screws so that plate
may be moved to its proper position.

If test lamp "YB" remains lighted when transmis-
sion isin neutral, move plate very dlightly to the rear
until lamp "YB" goes out. (If lamp "Y" remains light-
ed, move block forward. The proper setting is obtained
when the movement of shift lever forward from neutral
necessary to bring lamp "YB" on, is equa to the
backward movement required to bring lamp Y™ on.

To Check Position of Interlock Switch

1 - Place the transmission in low gear and the selector

switch in high gear and depress the clutch. Lamp "Y™
should light and remain lighted until the transmission
isshifted (manually) to neutral. Lamp"Y B" should be
lighted when cross shift to second and high side is
completed. If lamp "YB" is lighted before the cross
shift is practically completed, the interlock switch is
not in proper position and should be adjusted so that
the pointer on itslever isin line with the mark on the
housing when the transmission is in high gear. If
adjustment does not give proper operation, replace
the interlock switch.

If the above tests show that some circuits are not
correct, replace the wires and switches assembly
(lower harnesswith interlock switch and contact plate).
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Electric Hand Test:Equipment

Kit No. 47898

Figure 7
Using Master Selector Switch fe make comparative check of Selecior
Switech and testing for “shore®

Frgure 10
Testing crromits in fotwver barness and switches
Fesere shows conmection of rest Lempys to Tower Buarness

Figure 8 Figure 9
Commection of fest cable to clwich civcwit breaker =~ Using prods af solewoid termmals
Testing the power anil speration and mechanical adiustovents

These three ieils made in the above srder guickly and positively locate electrical or mechanical troubles in the Electric Hand system
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Failures Resulting from Faulty Circuits

See Wiring diagram, Fig. 6. A faulty selector switch may cause any of the failures listed below. A master selector switch
should be used when checking the control. If control operates perfectly with master selector switch, an investigation of the other
unitsis unnecessary.

Transmission fails to moveinto: Faulty circuit through: (See Note) Transmission fails to move out of

Any position Red Wire Any position

Any position Green Wire with Red Tracer Any position - except that transmis-
sion may be brought to neutral by
moving Selector Switch to opposite
side of gate*

Low* White Wire or

Reverse* Green Wire**

Low Blue Wire

High

Neutral - except when Selector

Switch is moved to opposite side of

gate*** Black Wire

Second Brown Wire Low

Reverse High

Second Yellow Wire Low

Reverse High

Low Y ellow Wire with Second

High Black Tracer Reverse

Second Red Wire

High Green Tracer

Certain positions unless Transmission contact plate assembly. Certain positions unless started manu-

started manually Surface of contact bars must be care- aly

fully cleaned.

Transmission failsto follow afast or | Black Wire with Yellow Tracer Transmission will follow when

“pre-selective’ shift from a position selector switch is moved very slowly.

on one side of the gate to a position

on the other side (from low to second,

or from high to low, for example

NOTE:-Faulty circuit may be caused by either a short or
an open circuit. In most cases, failure will be due to an open
circuit, but when a short is encountered, Master Selector
Switch fuse will blow. When this occurs, lamp adjacent to
fuse should burn at full brilliance. (A 6-8 volt, 32 CP, single
contact bulb must, be used. Allow Master Switch to remain
in position which caused fuse to blow (i.e., in a position in
which bulb burnsat full brilliance). Then check faulty circuit
for a short. When short is located and eliminated, bulb will
burn at approximately half brilliance-which is normal. After
short has been eliminated, insert new 7-1/2 ampere fuse and
check operation of control in all positions.

(*) If green wirewith red tracer is damaged, transmission
will not move out of neutral position into any other position,
but if it is placed in high position manually, it may be
brought to neutral by moving Selector Lever into “Low.” If

placed inlow position manually, it may be brought to neutral
by placing Selector Lever in “high.”

(**)  If green wire is damaged, shift lever will still move
back and forth with Selector Lever as the latter is moved
from left to right.

If white wire is damaged, shift lever will remain on the

second and high side, even though Selector Lever is moved
back and forth from right to | eft.
(***) If black wire is damaged, it is impossible to place
transmission in neutral by merely moving Selector Lever to
“Neutral.” However, if transmission is in either second or
high position, it may be placed in neutral by moving Selector
Lever to "Neutral" and then as far to the left as possible.
Transmission may be moved into and out of every position,
except neutral, in the normal manner.
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Electric Hand Notes

Interlock Switch Marking

The first interlock switches used in production did not
have the terminals marked to indicate what wire should be
attached to each. The illustration shows the markings now
being used. BY indicates black wire with yellow tracer; G,
greenwire; GR, green wirewith red tracer; RG, red wirewith
green tracer.

If aswitch without the markingsis removed from acar, it
should be marked as shown in the illustration to aid in
reassembling the wires.

Using Testing Equipment

Paragraph (g) on page 10 of Reference Sheet No. 3 should
read the same as (g) on page 32 of the January issue of
Terraplane Hudson Service. When the transmission is in
"normal" neutral and the selector switch is moved to low or
reverse, only lamp W of the lower harness testing set should
light.

In some cases, light Y or YB will flash as the selector
switch is moved only slightly from neutral. Thisis dueto the
selector switch contact touching the switch point to which
the shift is being made before bresking contact with the
neutral point of the selector switch. Disregard thisflashing of
the light, as the condition causing it does not interfere with
the correct functioning of the Electric Hand.

Adjusting Clutch Circuit Breaker

Reread the instruction under (E) on page 30 of the Janu-
ary issue. The adjustment of the clutch circuit breaker is
important. To test f or the correct position of circuit breaker,

[ Page 14

shift into low gear and allow the clutch pedal to come back
slowly until the clutch just begins to drag. Thisis indicated
by a dight vibration in the engine, but should not cause the
car to move. While holding the clutch pedal in this position,
move the selector to neutral. The transmission should shift to
neutral. If it does not shift, move the clutch pedal down
dlightly. The amount the pedal has to be depressed to com-
pletethe shift isan indication of the amount the clutch circuit
breaker arm pointer must be adjusted forward from the
normal position mark.

If too much downward pedal movement is required to close
the Electric Hand circuit, the shift will not be completed if an
end to end condition of gears is encountered. This happens
only when the car is standing still and is usually noticed only
in attempting to shift into low or reverse.

If insufficient pedal travel is necessary to close the Elec-
tric Hand circuit, the gears will grateif agear is pre-selected,
due to the clutch not being sufficiently disengaged when the
shift is made.

Manual Gear Shift Lever

All electric hand equipped cars now have the manual shift
lever held in a socket and a strap with a snap fastener located
just ahead of the right front door.

Installation of Electric Hand Air Filter

When installing Air Filter Kit No. 48250 (Distributor
Bulletin No. 14, Dealer Bulletin No. 6), follow the instruc-
tionscarefully. Particular care should be given to the follow-
ing operations:

(1) Remove all traces of oil from all parts of the valves
and valve housing and rub flake graphite into the
surfaces of the pistons and cylinders. Use only dry
flake graphite and blow off all excess.

(2) After assembling the solenoids and lower plate to the
valve housing, put the valves in place and see that
they do not bind. Binding may be caused by drawing
the lower plate screws unevenly or improper installa-
tion of the cork gasket.

(3) Besurethe 2460-A Dolphinite forms acomplete seal
around each solenoid and fill the opening in the so-
lenoid cup through which the wires pass.

(4) When assembling thefilter hose and elbow, carry the
hose directly under the solenoids. If it is carried to
right of the solenoids. If itiscarried to theright of the
solenoids, the metal elbow No. 48254 will strike the
frame "X" member and cause arattle.

(5) Besureall dirtisblown out of the hose and tubing
beforeinstallation.

(Continued on page 15)



Transmission Lubricant.

Don't overlook the necessity of replacing 3 ounces of the
regular SAE-80 gear lubricant in the transmission with 3
ounces of kerosene in cars operated at zero temperature.

Contact Plate Adjustment

The testing of the position of the contact plate is cov-
ered under (c) and the paragraphs following (h), page 32 of
the January issue of Terraplane Hudson Service. The dowel
pins on the contact plate have been removed in cars of later
production and the location is made positive by drilling
through the contact plate into the transmission control
housing and dropping adowel pin into the hole. This dowel
isaprecaution necessary only for handling in our Assembly
Department.

When servicing cars it is not necessary to replace this
dowel pin as the position can be held permanently by
drawing down the four screws which hold the contact plate
in position.

After removing a contact plate for servicing or when

installing a new plate, test the position using the lower
harness test set as covered on page 32 of the January issue,
keeping in mind the changes that have been made in the
method of doweling. If the contact plateisnot in proper
position, the transmission will not come to true neutral
and the cross shift cannot be made.

Electric Hand Testing Equipment

The Factory Service Department has attempted to sup-
ply complete information and instructions for the servicing
of the Electric Hand. Detailed information is contained in
the December and January issues of this publication. Addi-
tional information is contained in thisissue under the head-
ing of Electric Hand Notes.

In order to make use of this information it is essential
that the Electric Hand Test Kit No. 47898 be used. Thiskit
has been so developed that it makes testing of the Electric
Hand a simple routine matter. No Terraplane Hudson Ser-
vice Station can afford to be without this Test Kit particu-
larly sinceit isbeing supplied at absolute cost. If you do not
already have a kit place your order with your distributor
immediately.

Electric Hand - Circuit Breaker
1936

The circuit breaker operated by the clutch pedal on the 1936
Hudsons and Terraplanes equipped with the Electric Hand is of
new design and incorporates a built-in "lost motion."

If the operating fork is set so that contact is made when the
clutch pedal has been depressed approximately half way, afree
shift will be made as the clutch will he completely disengaged
before the shift is started.

The transmission shifting rail locks should be adjusted so
that they release the shafts dightly before the circuit breaker
contact is made.

With the circuit breaker adjusted to give contact with half
peda travel, the clutch will be partially engaged before the
circuit is broken to insure completing the shift in ease the
transmission gear teeth move into an end to end position.

Any lost mation in the operating linkage in addition to that
built into the switch may require too much pedal travel to make
contact or contact may not be broken when the clutch is fully
engaged. The slot in the operating fork which is attached to the
vacuum clutch operating rod is narrower than in 1935 as there
should be no lost motion at this point or at any other point in the
linkage.

ElectricHand and Vacuum
Clutch Lubrication (1936)

The pigtons in both the Electric Hand shifting cylinder and the
vacuum clutch cylinder are fitted with two leather cups to sed
againgt leakage. These cups must be kept. pliable by proper lubrica
tion. Qil introduced into the cylinder will saturate the felt wick
whichislocated betweentheleather cupsand keepthelesther pliable.

One ounce of Hudson Shock Absorber Fluid should be injected
in the cylinder every 15,000 miles.

The suction line, from the Electric Hand vave housing to the
front end plate of the power cylinder, should be disconnected and
theoil injected into the cylinder through thefitting in the end plate.

The ail can be injected into the vacuum clutch cylinder by
removing the piston rod rubber boot and squirting oil into thedot in
the piston rod while the clutch is being disengaged by the vacuum.

Asthe piston moves forward it will create avacuum in the rear
of the cylinder and draw the ail in.

If the operation of either of these units becomes duggish. lubri-
cae the pistons and operate them severd times to ditribute the ail.
A few minutes spent lubricating the units may save the time and
expense of removing the unit.

USE ONLY GENUINE HUDSON SHOCK ABSORBER FLUID
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1936 Reference Sheet No. 12 - (May 1936)

Hudson Motor Car Co., Detroit, Mich., U. S. A.

Electric Hand
For 1936 Hudson and Terraplane
with Serial Numbers Above:

Terraplane Deluxe
Terraplane Custom

Hudson 6 Custom

Hudson 8 Deluxe 120" W.B
Hudson 8 Custom 120" W.B
Hudson 8 Deluxe 127" W '.B
Hudson 8 Custom 1.27' W.B

The changes in the Electric Hand which became
effective with the above serial numbers are confined to
the power unit, lower harness and transmission control
cover.

The Selector and upper harness, clutch circuit
breaker and interlock switch remain unchanged and are
covered in 1936 Reference Sheet No. 11.

The diaphragm cylinder has been increased in size
but has not otherwise been affected.

The power cylinder has been increased in size and a
neutral switch and the necessary driving mechanism
has been incorporated in the power cylinder head. This
neutral switch eliminates the need for the contact plate.

The contact plate has been removed from the
transmission control cover simplifying the linkage in
this unit and eliminating the wiring in the lower har-
ness which was required for the contact plate.

Functioning

Figure 1 shows the mechanism and wiring of the
complete Electric Hand installation. With the selector
and transmission in neutral as shown, the circuit is
complete to the center terminal of the neutral switch.
Since neither point (P) or (Q) contacts the center
terminal (W), the circuit is broken at this point and the
transmission will remain in neutral.

If the transmission is shifted manually toward high
gear, the power cylinder piston will move forward
moving the rod (D) which will move point (P) further
away from the central contact (W) and allowing point
(Q) to come into contact with the central contact. This
will close the circuit to solenoid 2, which will pull the
valve down admitting vacuum to the rear of the power
cylinder. The piston will move backward until contact
(Q) is moved away from the central contact (W) which
is the neutral position of the transmission.

It will be seen that had the transmission been moved
toward second, contact (P) would have closed the
circuit with the central contact (W) energizing sole-
noid No. 1 and moving the piston forward to the
neutral position where the circuit would be broken by
contact (P) moving away from the central contact.

6151381 Exceptions 6151401 to 6151779 Inclusive
6213759 Exceptions 6213901 to 6213963 Inclusive
638319 Exceptions 6381351 to 638470 Inclusive
644398 Exceptions 644439 to 644464 Inclusive
652078 Exceptions 6521.59 to 652160 Inclusive
663201 Exceptions None

674286 Exceptions None

If high or low gear is selected with the transmission in
neutral, the circuit is direct from the selector contact (16)
to solenoid No. 1. If second or reverse gear is selected
with the transmission in neutral, the circuit is direct from
the selector contact (14) to solenoid No. 2.

If the transmission isin high gear and low is selected,
the circuit will be direct from (11) on the selector to
solenoid No. 3 to obtain the cross shift when neutral is
reached.

The circuit from (12) on the selector switch will be to
(2) and (4) on the interlock switch and then to the central
contact (W) of the neutral switch. Since the transmission
isin high gear (piston forward) contact (Q) will close the
circuit from the central contact to solenoid No. 2 and the
transmission will move to neutral where the contact with
the central contact (W) will be broken, the cross shift will
take place, turning the interlock switch so that the circuit
is from 2 to 1 to the selector switch (13) and 16 to
solenoid No. 1 and the shift will be completed to low gear.

Had the transmission been in second gear when low
was selected, the contact (P) would have been closed with
the central contact (W) so that solenoid No. 1 would have
been energized bringing the transmission to neutral when
the contact would have opened and the shift made to low
as before.

Mechanical Adjustment

All instructions on pages 8 and 9 of reference sheet No.
11 apply to the new equipment except the paragraphs on
page 9 under the heading of Power Cylinder Piston Rod
Adjustment.

The paragraphs on page 10 under the heading Main
Contact Plate do not apply to the new equipment while
only the first paragraph on the same page under the
heading Transmission Shifting Rail Lock applies.

Power Cylinder Piston Rod Adjustment

To check the adjustment, disconnect the wires of the
lower harnessfromterminals BL, W and B at the solenoid
valve cover. Attach the lower harness test lamp with the
Y B clip to the BL wire, the W clip to the W wire and the

PRINTED IN USA
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1936 Reference Sheet No. 12 - (May 1936)

Hudson Motor Car Co., Detroit, Mich., U. S. A.

Y clip to the B wire. (See Figure 1 for wire color code). Attach ground
wireto chassis.

Put the selector in neutral, turn onignition and depress clutch { engine
not running).

With the manual shift lever shift, move the transmission toward high
gear until the Y lamp of the test st lights. Now move the lever toward
second gear until the YB lamp lights. The movement from neutral
required to light the lamps should be the same.

Lengthening the piston rod will cause the YB lamp to light with less
movement while shortening will cause the Y lamp to light with less
movement of the shifting lever.

While adjusting the piston rod length the test lamps can be used and the
adjustment made so that the clevis pin can be inserted with the transmis-
sionin neutral without either the Y or Y B lamps lighting.

An dternate method is to run the engine and hold the clutch peda
down. With all wiring in place and the clevis pin reemoved from the rod,
the piston will be held in the neutral position. The rod can then be
adjusted so that the clevis pin can be reinserted with the transmission in
neutral.

Testing Equipment

The Electric Hand Testing Kit - No. J}813 which isavailable through
the Hinckley-Myers Co., of Jackson, Michigan, is adaptable to testing
this equipment as well asthe previoustype.
Thelampsand clipsof thelower harnesstest kit arelettered to correspond
to the origina Electric Hand equipment, however BL on the new equip-
ment corresponds to BY on the old as does B to Y while &l other
markings remain the same.

Tegting the Shifting Mechanism

1. Connect power unit test cable to the termina on the clutch circuit
bresker to which the red wire is atached. This wire should be hot only
when the clutch isdisengaged. Remove thewiresfrom thewireterminals
at the selector vave junction block.

2. With the engine running and the clutch disengaged (rear wheels of
car jacked up) - touch the (BL) post of the junction block on the shifting
unit with test prod. The transmission should shift into high gear. Touch
rear post (B) and the transmission should shift to second gear.

3. To shift the transmission to neutral touch front post (BK) with the
test prod.

4. Now touch post (W) with the test prod and the cross shift should be
made. Still contacting (W), touch post (BL) with second test prod. The
transmission should shift into low. Touch rear post (B), till contacting
(W), and the shift should be made to reverse.

If the shift is not made when one of the posts is contacted, connect an
accurate ammeter to the hot wire and to the terminal. A current draw of
approximately 2.5 amperes indicates that the solenoid is O. K. A higher
amperage indicates ashort and alow amperage an open circuit.
CAUTION: A dead short circuit in a solenoid will burn out ammeter if
permanent connection is made.

If the current draw is correct, the trouble may be due to the valve
plunger sticking in its upward position, dirt under the valve, a vacuum
leakage in the lines or units or amechanical drag in the mechanism.

Disconnect the shifting cylinder piston rod from the shifting lever or
the disphragm cylinder from the cross shift ball crank. If these do not
function after disconnecting the linkage, the entire power unit should be
rebuilt.

Testing Circuitsin Lower Harness and Switches

If only partia functioning or complete failure is experienced after the
Master Selector has been plugged in and the shifting mechanism is
proven O. K., test the complete circuits a the solenoid junction block
with lower harness test lamp set. (This test must be performed with a
Selector Switch knowntobe O. K.)

A. Remove the three wires of wiring harness from junction block
terminals on selector valve marked BL, W and B. Do not remove the wire
from thetermina marked BK.

B. Insert these three wiresinto clipson lower harnesstest s, in correct
position accordingto color. (BLtoYB-BtoY -WtoW).

C. Attach ground clip to aclean metd ground on car.

D. Turnignition switch "on". Turn cut-out switch "on" and hold clutch
fully disengaged.

E. Place sdlector lever in neutrd. Place transmission in neutral manual-
ly. When shift lever is moved a short distance toward "second,” test lamp
(YB) should light. When shift lever is moved a short distance toward
"high," test lamp (Y') should light.

F. With transmission in neutral, move sdlector lever to low or reverse.
Test lamp (W) only must light.

G. Trangmission remainsin neutra. When sdlector lever ismoved into
"second” position, test lamp (Y') should light. When selector lever ismoved
into "high" position, the test lamp (Y B) should light.

H. As the transmission is shifted manudly from neutrd to a position
chosen at the sdlector the lamps should light as follows and remain lighted
until the clutch pedd is released.

Highgear - YB - Second gear - Y - Low and Reverse- W - when cross
shift iscompleted Y B lamp will light for low and Y for reverse.

I. With the transmission in high Or low gear and the selector in neutral
the'Y lamp should light. With the transmission in second or reverseand the
sdlector in neutrd the YB lamp should light.

If in the above tedts, the correct lamps do not light or additiond lamps
light check (1) the neutra switch operation.

(2) theinterlock switch pogition. (3) the lower harness circuits.

To Check Position of Interlock Switch

1. Place the transmission in low gear and the sdector switch in high
gear and depressthe clutch. Lamp (Y) should light and remain lighted until
the transmission is shifted (manudly) to neutrd. Lamp (YB) should be
lighted when. cross shift to second and high sideiscompleted. If lamp (Y B)
islighted beforethe cross shift is practically completed, theinterlock switch
is not in proper position and should be adjusted so that the pointer on its
lever isin line with the mark on the housing when the trangmisson isin
high gear. If adjustment does not give proper operation, replace the inter-
lock switch.

CIRCUIT TESTS
Selector Switch and Upper Harness

- Tests made at Jack Prongs -

Selector Current Test lamp should light

Position Supply to - when conected to -
(1) Neutral Highor R RG

Second
(2) Low or Reverse R G-W
(3) Low or High GR BL
(4) Second or Reverse GR B
(5) Neutral GR BK
TestNo. 1and 2

No light ontest 1 or 2 - cheek "off on" switch, red wirein harness and
contact in selector switch.

No light on one but not both tests 1 and 2 - check wire to which test
lamp is connected and contact in selector to which that wire s attached.
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If lamp lights when connected to terminas other than those indi-
cated - look for short inwiring.

If light flickers as sdlector is moved from one of the positions to
another indicated in test 2, the contact deevein the sdector isrough or
the contact fingers do not have sufficient tenson.

TestNo.3,4and5

No light ontests 3, 4 or 5 check GR wire and its connection in the
SHector.

No light on one of tests (3, 4 or 5) check wire being tested and its
connection to sdlector.

If lamp lights when connected to termina other than one indicated
intable - look for lost motion between selector shaft and contact rotor
or short in wires.

Lower Harness

When a "Hot" prod is connected to the femde jack terminal as
indicated in the left column, the test lamp should light when connected
from the termina or terminds indicated in the other columns (one
termind of test lamp must be grounded).

Plug Jack Interlock Solenoid Clutch
(Female) Switch Terminal Circuit Breaker
R R
BK BY* BK
G G
RG RG
w w
GR GR
B B
BL BL

*The wire is Black (BK), however the termina on the interlock
switchismarked BY .

Failures Resulting From Faulty Circuits

SeeWiring diagram. A faulty sdector switch may causeany of the
falures listed below. A master sdector switch should be used when
checking the control. If control operates perfectly with master selector
switch, master sdlector switch, an investigation of the other units is

unnecessary.

Trans. failsto Faulty Circuit Trans. failsto
move into: through: (See Note) move out of:
Any postion Red Wire Any postion
Any postion GreenWirewithRed ~ Any position - except
Tracer that transmission may be

brought to neutrd by
moving Sdlector Switch
to opposite side of gate*

Low* White Wire or Green

Wirer*

Low Blue Wire

High

Neutra - except

when Sdector

Switchin moved to

opposite side of Black Wire Low

gate*** Brown Wire High

Second

Reverse Blue Wire Second
Reverse

Trans. failsto Faulty Circuit Trans. failsto
move into: through: (See Note) move out of:
Second Red Wire
High Green Tracer
Transmission fals to  Black Wire Transmission will follow

when Sdector Switchis
moved very dowly.

follow afast or “pre-
sdective’ shiftfroma
position on one sde
of gate to a postion
on the other dde
(from low to second,
orfromhigh to low,
NOTE: Faulty circuit may be caused by either a short or an open
circuit. In mogt cases, failure will be dueto an (pen circuit, but when &
short isencountered, Master Sdector Switch fusewill blow. When this
occurs, lamp adjacent b fuse should ,burn at full brilliance. (A 6-8 valt,
32 CP, single contact bulb must be used.) Allow Master Switch to
remain in postion which caused fuse to blow (i. e, in a pogtion in
which bulb burns a full brilliance). Then check faulty circuit for e
short. When short islocated and diminated, bulb will burn a approxi-
meatdly half brilliance - which isnorma. After short has been dimineat-
ed, insart new 7-1/2 ampere fuse and check operation of control in all
positions.

(*) If green wire with red tracer is damaged, transmission will not
move out of neutral position into any other position, but if it is placed
in high position manualy, it may be brought to neutra by moving
Sdector Lever into "Low." If placed in low position manudly, it may
be brought to neutra by placing Selector Lever in"high".

(**) If green wireis damaged, shift lever will still move hack and forth
with Sdlector Lever asthelatter ismoved from left toright.

If whitewireisdamaged, shift lever will remain on the second and high
dde, even though Sdector Lever ismoved hack and forth from right to
| eft.

(***) If black wireis damaged, it isimpossibleto placetransmissonin
neutral by merely moving Sdlector Lever to "Neutrd." However, if
tranamissionisin either sector high position, it may be placed in neutral
by moving Selector Lever to "Neutrd" and then as far to the as
possible. Transmisson may be moved into and out of every postion,
except neutrd, in the normal manner.

Removad, Ingdlation and Repair

The details of these operations are covered on page 15 of 1936
Reference Sheet No. 11 except asfollows:

(1) A rubber grommet is assembled in the power cylinder pilot pin
holein the mounting bracket before the power unit is mounted.

(2) Thelower harnessiis clipped to the right front and rear and | eft
rear tranamission cover screws only.

(3) Before removing the power cylinder end plate - (operation 104,
page 19 - 1936 Reference Sheet No. 11) remove the two screws from
the neutral switch cover and withdraw the switch. (See illudtration -
page 2).

After theend plate has been moved the two screws can be removed
fromthe neutral switch operating bracket and the mechanism removed.
Whenreingta ling themechanismbesurethegasketisingood condition.

Both the inner and outer piston rod sedls can be removed and
replaced.

When reingdling the neutral switch in the end plate the operating
lever mugt lie between the two bakelite arms carrying the movable
points of the neutra switch.

Low
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Electric Hand Transmission Control
1936 Hudson and Terraplane

DESCRIPTION: - Similar to equipment used on 1935 models
except for minor differencesin design of units asfollows:

Selector Switch - Housing design and mounting on steering
column changed but interna circuits and operation identical with
previous moddl.

Clutch Pedal Circuit Breaker - New type push-pull switch
replacing rotary type used previously. Switch provides "lost-
motion' necessary for correct closing and opening of circuit and
adjustment is not the same as 1935 type (see adjustment below).

Transmission Shifter Rail Lock Bars - New feature on
1936 type. Consists of spring loaded plunger and ball detent
which engages notch in shifter rail and prevents shifter rail
movement until clutch is disengaged which raises lock bar and
releases ball plunger. One lock bar mounted on each side of
transmission case and operated by adjustable linkage from
clutch throw-out shaft. See adjustment bel ow.

Contact Plate Assembly - Contact plate sliding block now
operated by rod connected to plate at lower end of shift lever
(first type dliding block mounted directly on this plate). Sliding
block has been redesigned and consists of six contact fingers
pivoted individually on block and held in contact with plate by
coiled springs on pivot rod.

NOTE - Similar type sliding block (Part No. 48745) available
for replacement on 1935 models equipped with first type block.
Replacement block has all con-tact fingers of equal thickness
and may be distinguished from 1936 standard type (Part No.
152197) which hastwo fingerswhich arethicker than the others.

Interlock Switch - Same as for 1935 models.

Diaphragm Cylinder Linkage - Cross shift stopscrews (K
and M on 1935 illustration not used on 1936 model.

Power Unit Solenoid Valves - Valves have been redesigned
and are now poppet type. Valves are held at upper end of stroke
(cutting off vacuum and admitting air to cylinder) by spring at
lower end of valve plunger when solenoid is not energized, and
are pulled down (cutting off air and opening vacuum port)
when solenoid is energized. Air cleaner element in valve as-
sembly cover has been discontinued and air connection is by
means of a separate tube connected to the lower end of the
carburetor air cleaner.

ADJUSTMENT: - Mechanical adjustments provided for each
unit. All adjustments should be checked, in order given below,
whenever Electric Hand is serviced or when settings are dis-
turbed by work on engine, clutch or transmission.

“Clutch Pedal Circuit Breaker - Circuit through switch
should not be completed until clutch is disengaged with pedal
depressed half way to floor board (to avoid gear clash caused
by engine driving car when shift is made). To adjust, take out
clevis pin in linkage at circuit breaker, loosen locknut on rod,
turn clevis. With correct setting, notch on forward end of circuit
breaker rod should be flush with housing. Transmission shifter
rail locks must be released when circuit breaker makes contact
(see shifter rail lock adjustment below). Circuit breaker contact
must not be broken until clutch has started to engage to insure
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gears meshing when car is not in motion and gear teeth strike).
Check by running engine, shifting transmission into low or
reverse, engaging clutch slowly. Car should start to move
before “click' of cross shift linkage, which indicates circuit
breaker contact broken, is heard.

Transmission Shifter Rail Locks - Shifter rail locks (on
each side of transmission case) must be released when circuit
breaker contact made. Check by depressing clutch peda to
point where circuit completed through circuit breaker (halfway
to floor - see paragraph above). Shifter rail lock bar link should
be raised so that notch in link is opposite end of plunger in
transmission case. Adjust by turning nut on link operating rod
a lever on throw-out shaft (this adjustment provided at each
lock link. Check to see that lock link drawn down so that
plunger is held in when clutch is engaged. Thisisimportant to
prevent transmission jumping out of gear. If lock links not
drawn down with transmission in gear and clutch engaged,
recheck lock setting (above), check power cylinder piston rod
length, check circuit breaker contact opening point. If this does
not correct lock action, use Lower Harness Test Lamp Set and
check contact plate position to determine whether power cut of f
before shift completed (see Testing below).

Power Unit Mounting - Power unit must have sufficient
clearance so that it does not strike frame “X' member and must
be lined up so that power cylinder piston rod enters fork of
shifting lever freely with transmission in high (for-ward) or
second (rearward) position. Maximum clearance secured by
pushing up on unit while tightening nuts on studs which hold
mounting bracket on transmission. Power unit cylinder mount-
ing stud nut should be tightened just enough to insert cotter pin.
This will insure maximum flexing of rubber mounting blocks
for alignment.

Power Cylinder Piston Rod Adjustment - Piston rod movement
must be sufficient to complete shifts in either direction. To
adjust, place transmission in high gear, hold shift lever forward
to take up al lash, take out pin linking piston rod to shift lever,
pull piston al the way forward, loosen locknut on piston rod,
turn rod eye out until it is /4" farther forward than holeisin
shift lever, tighten locknut. Check adjustment by placing trans-
mission in second gear, hold shift lever backward to take up all
lash, push piston all the way in, see that piston rod eyeis 1/4"
farther back than holein shift lever. Line up eye and shift lever
hole by pulling piston out dightly, insert pin.

Diaphragm Cylinder (Cross Shift Control Mechanism) Adjust-
ment - With transmission in high or second gear, remove clevis
pin from diaphragm cylinder rod yoke at cross shift bell-crank.
Spring in diaphragm cylinder should move rod and yoke 1/4"
farther forward. L oosen locknut and turn yoke until rod must be
moved 1/4" back in order to insert clevis pin. Hold clevisfrom
turning while tightening clevis locknut to avoid damaging
diaphragm. Shift transmission to al gear positions, see that
bell-crank contacts lobe on shift lever only at outer end of
bell-crank fork and that mechanism does not bind. Check action
of stub shift lever on transmission case cover to seethat fulcrum
dowel screw doesnot bind in lever ball groove. First type dowel

(Continued on Page 17)



screw (Part No. 35442) was 23/32" long and a 1/16" plain
washer was assembled under the head in addition to the lock.
Dowel screw later changed to Part No. 151787 which is 21/32"
and washer omitted. Washers must be used with first type screw
to prevent binding.

Interlock Switch Adjustment - Check by using Electric
Hand to shift transmission into low and then into high or
second. Interlock switch lever must line up with reference line
on switch cover marked 'S/H' when these shifts completed. To
adjust, loosen jam nut on forward end of switch rod, turn
adjusting sleeve (head of sleeve directly behind switch lever),
tighten jam nut. Shift transmission to low, back to high, recheck
switch. Operation of switch can be checked with Lower Harness
Test Lamp Set in Testing section below (circuit in switch
should change at same distance from end of cross shift travel in
each direction).

Contact Plate Adjustment - Lower Harness Test Lamp Set
must be used to check operation of main contact plate. See
directionsin Testing section below.

PO T
GROUND WIRE
Ty

Lok R
CVYUNDER

Rl i A,
CHECH VALVE

TROUBLE SHOOTING: - Complete testing of the
Electric Hand requires the use of a Master Selector Switch to
check Selector Switch and upper wiring harness, a Power Unit
Test Cable to check shift mechanism or Power Unit, and a
Lower Harness Test Lamp set to check the lower wiring harness
and switches (this must be used in conjunction with a Selector
Switch which is known to be operating satisfactorily). Direc-
tions for use of this test equipment is given under "Testing'
below. Before making complete tests, check following points:

1. Seethat Cutout Switch on Selector Switchisclosed or ‘on'.

2. Check transmission by hand shifting in all positions, See
that lever movesinto each gear position freely with clutch pedal
depressed to point where circuit breaker circuit is closed (starter
will be operative). Adjust Interlock straps on transmission if
necessary. Seethat correct lubricant isused in transmission case
and that shifting is not being retarded by oil which istoo heavy
for prevailing temperatures.

3. Check vacuum line and see that fittings are tight.

4. Check wiring harness for breaks or damaged insulation,
check connections on Interlock switch, Contact Plate Junction

(Continued on Page 18)
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Block (check soldered connections, see that terminds are not
shorted to cover, examine for broken parts, note condition of con-
tacts), Sdlector Vave Junction Block, and Steering Column Jack
(remove covers by twigting with jack assembled, check soldered
connectionswithin covers).

5. Check Circuit Breaker satting (see Adjustment above). Test for
short-circuit by pressing starter button with clutch engaged. If sarter
operates, replace circuit bresker. Test for open-circuit by pressng
starter button with clutch pedal depressed. If starter operates, circuit
through circuit bresker is satisfactory. If starter does not operate,
connect test lamp between yellow wire terminad on circuit bresker
and ground. If lamp lights, circuit bresker is open and should be
replaced. If lamp does not light, check wire from circuit bresker to
ignition switch for open-circuit.

6. Check for short-circuitsin Electric Hand by turning on ingtru-
ment light and shifting into each gear pogtion. If light, dims notice-
ably, a short circuit is indicated for that postion (vave solenoids
should draw gpproximately 2.5 amperes each).

If Electric Hand operation is unsatisfactory after completing these
checks, usetest equipment and make completetests outlined below.

Trouble Shooting Table
If transmission failsto shift into or out of any of the gear

positions noted below, check the wire indicated for open or short-
circuits. A defective selector switch may cause any of the conditions
noted and sdlector switch should first be checked by subdtituting &
madter selector switch or a sdlector switch known to be operating
correctly and the Electric Hand operation noted.

1. Inor out of any position - Check Red Wire (feed from circuit
breaker). If tranamission will shift into neutral by moving selector
switchto oppositesideat neutral, check Green Wirewith Red Tracer.

2. Into Low or Reverse - Check White Wire and Green Wire. If
transmission shiftsto neutral instead of low, check Green Wirewith
Red Tracer. If cross-shift istill correctly made, check Green Wire.

3. Into Low or High - Check Blue Wire. If transmission dsofails
to shift out of Second or Reverse, check Ydlow Wire with Black
Tracer.

4. Into Second or Reverse - Check Brown Wire, If transmission
dsofalsto shift out of Low or High, check Y elow Wire.

5. Into Second or High - Check Red Wire with Green Tracer.

6. Into Neutral - Check Black Wire. Transmission will shift to
neutral from Second or High by moving selector switch to left at
neutral for the cross-shift.

7. Into or out of some positions except when started by hand.
Examine contact plate assembly and see that contact surfaces are

clean. .
(Continued Page 19)
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8. Transmission is dow in making any shift involving a cross-

shift - Check Black Wirewith Y dlow Tracer.
TESTING ELECTRIC HAND: - Sdector Switch and Upper
Wiring Assembly - Disconnect Selector Switch jack at lower end of
steering column, plug in Master Selector Switch (no ground re-
quired). Operate Master Selector Switch to shift into al gear posi-
tions. If Electric Hand operates satisfactorily, replace complete
Selector Switch and upper wiring assembly (al parts down to and
including the upper half of the jack). Test lamp on Master Sdlector
Switch (6-8 valts, 32 cp., must be single contact type) should burn
at half - brilliance if circuits are normd. A short - circuit will cause
fuse (71/2 ampere) to blow and lamp to burn at full-brilliance. When
this occurs leave Sdector Switch in this position and check al
circuits involved for short-circuits. Do not replace fuse until short-
circuit has been located and corrected. Use only 72 ampere fuse for
replacement.

Shift Mechanism (Power Unit) - Connect power unit test cable
to red wire termina on circuit breaker. Operate engine with clutch
disengaged and rear whedls jacked up 0 that shifts can be made.
Touch thetest prod of the test cable to the points indicated and note
whether transmission shifts properly (some tests require contacting
two terminas on the Sdlector Vdve junction block at the same
time). Terminals are designated by the color of the wires attached as
follows 'YB' - termina toward front of car (Yellow wire, black
tracer), 'W' - center termina (white wire, no tracer), 'Y" - termind
toward rear of car (Y ellow wire, no tracer).

1. Test Prod on Y B - Transmission should shift into high gear.

2. TexProdon Y - Transmission should shift into second gesr.

3. Test Prod on W - With transmission in neutral, cross-shift or
left-right movement of lever should be made.

4. Test Prod on W and YB - Transmission should shift into low
gesr.

5. Test Prod on W and Y - Transmission should shift into reverse
gesr.

If any of these shifts are not made, check valve solenoid by
connecting accurate ammeter between terminal and circuit bresker
lead (ammeter lead should be merely touched to termina to avoid
damage if solenoid dead short-circuited). Current draw should be
gpproximately 2.5 amperes. Larger current indicatesthat solenoid is
shorted, smdler current indicates an open-circuit. If current draw is
satisfactory, examine vave to see that it is free and not sticking in
upper position, check for vacuum leskage in vaves, lines or shift
units. Check units for mechanicd drag by disconnecting shift cylin-
der from lever (G) and Diaphragm Cylinder from bell-crank (F). If
units do not operate when disconnected, entire Power Unit (Shift
Cylinder, Digphragm Cylinder, Selector Vave Assembly) must be
rebuilt or replaced.

Switches and Lower Wiring Harness - Disconnect wires on
sdlector valve junction block and connect these wires to clips on
Lower Harness Test Set in accordance with wire color (seeillustra-
tion). Attach Test Set ground clip to clean place on engine for good
ground connection. Make tests by manipulating sdector switch
(selector switch must be known to be OK) and shift lever and noting
whether correct test lamps light (lamps designated by color of wire
connected to leads as for shift mechaniam test above). See that
ignition is turned on, Cutout switch turned on, and clutch held
completely disengaged and make following tests:

1. Place sdector lever in neutrd (right end of dot). Shift transmis-
sion to neutrd manualy. Lamp 'Y B' should light when shift lever
moved short distance toward second gear. Lamp "Y' should light
when shift lever moved equa distance toward high gear.

2. Placetransmission shift lever in neutral. Move sdlector lever to
low gear position. Lamp "W only should light.

3. Placetransmission shift lever in neutral. Move selector lever to
each gear positionin turn. Lamps should light asfollows: High gear
-'Y", Second gear - 'YB'. Low or Reverse- W' only.

4. With sdector lever in each gear position in turn as above (3),
complete shift by moving shift lever to same position. Lampsshould
go out when shift completed except that lamp "W' will remain
lighted with transmission in low or reverse (lamp "Y' will light
momentarily when transmission shifted to low, and lamp "YB' dur-
ing shift to reverse - these lamps do not light during test (3) sinceno
vacuum available to operate Digphragm Cylinder and Interlock
Switch which occurs when tranamission shifted manually).

If abovetestsindicatethat proper circuitsare not being completed
(correct lamps do not light or go out & the right time, or additiond
lampslight), replace Lower Harness. After replacing lower harness,
check Contact Plate Assembly adjustment as directed below.

Contact Plate Assembly Adjustment - If lamp "Y' or 'YB' are
lighted with transmission shift lever in neutra (Test 1 aove) or if
lever movement forward to light lamp 'YB' and rearward to light
lamp 'Y" are not equd, contact plate requires adjustment. To adjust,
loosen four screws holding contact plate assembly, shift plate
dightly to reer (if "YB' lighted in neutra) or to front if (if "Y' lighted
in neutral) until lamp goes out, tighten screws. With correct adjust-
ment, movement forward and backward to light each lamp should
be equal. Screw holes in contact plate are dotted to permit this
movement. If plate is not free to move, remove from transmission
and carefully cut off locating dowel pins.

Transmission Shifter Rail Lock Action - If correct lock action
cannot be secured, connect Lower Harness Test Lamp Set (as di-
rected above), move selector lever to low gear position, depress
clutch pedd. Lamps'W' and 'Y B' should be lighted. Shift transmis-
sion manualy toward low gear until lamp "YB' goes out, release
clutch peda. Shifter rail lock bars should both drop down. If right
hand lock bar is not down, leave clutch engaged and pull shift lever
to complete shift, noting movement necessary. If more than dight
movement required before lock bar moves down, adjustment of
contact plate, replacement of contact plate diding block, or replace-
ment of transmisson cover linkage is required. To determine
whether adjustment will correct condition, move sdlector lever to
reverse, depress clutch pedd. Lamps 'W' and "Y' will be lighted.
Move shift lever toward reverse until lamp 'Y' just goesout. Release
clutch. If lock bar at right of transmission goes down, contact plate
can be moved back dightly for longer contact in low. If lock bar
does not go down and considerable shifting lever movement neces-
sary beforelock bar goesdown, diding block or linkagein transmis-
sion cover must be replaced.

Interlock Switch Setting - Shift transmission to low gear manualy,
place sdector lever in high gear, depress clutch pedd. Lamp 'Y"
should light and remain lighted until transmission is shifted manu-
aly to neutrd. Lamp Y B' should light when cross shift to second-
high dde is completed. If lamp "YB' lights before cross shift is
practically completed, interlock switch adjustment isincorrect (see

(Continued on Page 20)
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adjusment above). With correct adjustment shift lever trave in
either direction at neutrd to light lamp should be equd. To check,
place selector lever in low, move shift lever to left in neutra, note
travel beforelamp 'Y B' lights. Then place selector lever in high, and
shifter lever & extreme left in neutral, move shifter lever to right,
note travel beforelamp 'Y B' lights. Travel in either direction should
be equdl.

REMOVAL AND INSTALLATION: - Selector Switch
Assembly - To remove, disconnect connector jack at lower end
of steering column by lifting cap from jack until lugis out of groove
in jack base, then turn cap 1/4 turn. Separate jack haves, unsolder
wires on upper hdf, pull off jack and loom on cable. Take off end
cap and washer on sdlector switch, loosen sdector housing mount-
ing bolt nut insde housing, dide sdlector housing downward and
remove, withdraw wires from steering column.

To Disassamble - Take out cutout switch cover screws, remove
switch plate, lift switch up and unsolder wires, pull wires out of end
of housing fromwhich end cap previoudy removed, insert cotter pin
puller through hole to right of cutout switch and press lock ring out
of groovein switch base, pull wires and switch base out of housing,
remove switch rotor and spring. Removetwo screwsin 'H' plate cap
(selector lever ssgment), hold cap to right and removewasher retain-
er, washer, spring, and lever, turn sdector switch shaft Yaturntoright
(clockwise facing selector lever end) and withdraw.

ToAs=mble- Assambleinreverse order asabove. Seethat rotor
isinserted with side with three contacts to left and that it dides over
tongue on shaft. See that switch base tongue engages groove in
bottom of housing, and that locking ring engages groovein housing.
Tolngdl - Seethat eight wiresof selector switch harnessarelaid out
flat side-by-side and do not cross (clips can be used to hold wires).
Feed wires down through steering column tube. Ingtall selector
switch on steering column so that head of mounting bolt enterswire
hole in column, move sdector up so that bolt shank engages dot,
tighten nut insde sdector housing. Pull wires down in steering
column so they do not project through end cap hole on sdlector,
ingall loom on lower end, solder wires to upper haf of connector
jack. In making connections, designated wire colors must be con-
nected to marked termindsasfollows: 'R’ - red wire, 'BK' - black, 'G'
- green, 'RG' - red with green tracer, 'W' - white, 'GR' - green with
red tracer, 'B' - brown, 'BL" - blue.

Contact Plate Assembly: - To remove, take out four cap screws

in cover, lift up cover and plate, remove diding block. Unsolder
wires on contect plateif plate to be removed from harness.
To Ingtal - When soldering wires on contact plate lugs, designated
wire colors must be connected to marked lugs as follows "YB' -
yelow wire with black tracer, "Y' - yelow, "‘BY-BK' - black wire
with yellow tracer and black wire, ‘BL" - blue, "B' - brown. When
inserting diding block into contact plate guides make certain that
driving block on lug is to rear when assembled. Insert one ounce of
contect plate grease (No. 48705) in cavity in transmission cover in
which diding block operates before ingta ling assembly.

Power Cylinder: - To remove power cylinder from power unit
assembly (with assembly off the car), disconnect vacuum lines,
remove three end plate stay-bolts, remove cylinder from assembly.

To Disassemble - Use special tool HMO-12-1 to remove
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cylinder end plate, remove end plate inner seal, pull out piston
and rod assembly, take off piston rod nut, disassemble pistons.

To Assemble - Put felt retainer and piston plate on rod, wrap
packing ring around retainer with thefelt ring over it, put leether cup
packing and center plate on rod to hold felt and packing ringinplace,
then put second leather cup packing and second plate on rod. Wrap
packing ring and felt around second fdlt retainer, ingdl in place in
packing on rod, install piston rod nut, tighten securdly and stake in
place.

To Ingall - Saturate leather packing cups and felts in Hudson
shock absorber oil until lesther is soft and pliable, then ingtal piston
assembly in cylinder being careful not to turn edges of packing cups
back when inserting. Use new end-plate inner sedl and end plate
gasket, inddl end plate, draw down in to place by tightening stay
bolt nuts evenly and securely when attaching cylinder to bracket.
Test sed by holding thumb on front vacuum line connection and
pulling on piston rod. Rod should move out only dightly and air
compressed in cylinder should resist further movement.

NOTE - Vacuum line should be disconnected at front of cylinder
and one ounce Hudson Shock Absorber Fluid injected in cylinder at
15000 mileintervasto maintain piston sedl.

Diaphragm Cylinder: - Mounted on mounting bracket by
mounting plug and washer at vacuum connection and can be disas-
sembled without being removed from bracket.

To Disassemble - Removerod yoke, locknut and rod guard, take

out six boltsin flange, remove housing cover and digphragm assem-
bly. Take off rod nut and disassemble digphragm.
To Assemble - Reverse operations above. See that spring is seated
in flanged plate, and hold digphragm rod in while tightening flange
bolts to avoid digtortion of digphragm. Tighten dl bolts evenly and
securely to insure tight sed. Check by pushing rod in and then
holding finger over vacuum connection in mounting bracket. The
rod should not move out.

Sdlector Valve Unit: - Mounted on mounting bracket by four
screws. Wash unit with gasoline (brush off only, do not dip in
gasoline) before disassembling.

To Disassemble - Take out four screws in cover plate, lift cover
dightly and unsolder wires from terminal block. Remove solenoid
cover stud, washer and gasket, remove cover. Remove three screws
in solenoid retainer, remove retainer and solenoid being careful not
to loosen springs from bottom of valve plunger. Remove vave seats
and vave assemblies from body (if necessary tap seats out with
blunt bar inserted through center holesin housing, do not attempt to
pull on vave plunger). Remove rubber vave heads from vave
plunger washer. Take out check valve nut and check vave in vac-
uum connection.

Servicing - Wash dl parts except solenoids and rubber valve
headsingasoline. Seethat dl dirt removed fromva vebody passages.
To assemble - Reverse disassembly operations. Use new rubber
vave heads if old heads swollen or spongy from gasoline, or worn
or cut. When reassembled, vave travel up and down should be
1/32-1/16". Movement must not be less than 1/32" or performance
will be duggish. Use new cover gasket and solenoid retainer gasket
and see that cover screws fastened securely to keep out water and
dirt.






1936 Electric Hand
Mechanical Adjustment

The adjustment of the linkages contained in the 1936 electric
hand is largely the same as the 1935 unit. However, there is a
difference in the congtruction of the clutch circuit bresker which
requires different adjustment.

Since. however, the entiremechanica adjustment isso important, it
should be made carefully with every servicing of the eectric, hand.
The recommended procedureis asfollows:

The Clutch Circuit Breaker
The 1936 clutch circuit bresker has lost motion built into the

Figure 1

switch so that the clutch pedd must be depressed far enough to
disengage the clutch before the dectric hand circuit is closed, but
the circuit will not he opened until the clutch is dmogt fully en-
gaged. If the clutchisnot disengaged beforethe shift ismade, it will
cause the gearsto clash. Opening of the electric hand circuit before
the clutch has started to engage will result in failure of the gearsto
mesh, if the car isnot in motion and the gear teeth strike end to end.

The lock nut. (B) should he loosened and yoke (A) (Figure 1)
on the rod, which operates the clutch circuit bresker, should be
adjusted so that the clutch pedal must be depressed hdf way to the
toe board before the circuit is closed. The upper insert in Figure 1
showsthe position of the partsingdethe circuit breaker at the point
where the circuit is closed. (1)) isthe stationary contact and (E) the
diding contact.

At the time the circuit is closed the transmission shifting rail
locks must be released so that the shift can be made. The lower
insert in Figure 1 shows the proper position of thelock bar link (C)
and plunger (F).

After adjusting the circuit breaker for point of closing, check to
he sure that the clutch has begun to take hold before the circuit is

opened.

This check is most readily made by running the engine and
putting the transmission in low or reverse gear. Allow the clutch
pedd to come up dowly.

Thecar should start to move before the "click” of the cross shaft
linkage is heard, indicating that the electric hand circuit as,. been
opened.

The insart of the circuit bresker in Figure 2 shows the position
of the partsat the point wherethe circuit is opened whilethe shifting
rail lock bars must be down, as shown in the lower insert (Figure 2)
to insure the transmission being locked in gear before the eectric
hand power isrut off. Thisisimportant to prevent the transmission
jumping out of gear.

Power Unit Mounting

The power cylinder piton rod (B) (Figure 3) should enter the
fork (A) in the shifting lever easily when the transmisson is in
either its forward (high) or rearward second) paosition. The power
unit should aso have sufficient clearance to prevent striking the
frame X member. Maximum clearance is obtained by pushing
upward on the unit while tightening the nuts on the studs which
hold the mounting bracket to the transmission.

The nut on the power cylinder mounting stud should be
drawn up just enough to permit the insertion of the cotter key. This
provides maximum flexing of the rubber locks for dignment.

Power Cylinder Piston Rod Adjustment

Remove the clevis pin from the rod eye. With the transmission
in high gear and the shifting lever held forward to take up lash, it
should be possible to pull the piston rod (B) through the lever fork
(A) /4" father than the podtion where the clevis pin can be
inserted. The length of the rod can be adjusted by loosening the
locknut (C) and turning the eye.

The piston rod should then be pushed back and the transmission

(Continued on page 22)
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shifted into second gear. While pushing backward on the shift lever
to take up lash in the linkage, the piston rod should be farther hack
than the position where the devis pin can be inserted. These checks
are important to insure sufficient travel of the piston in both direc-
tionsto complete the shifts.

Figure 3

Cross Shift Control M echanism

The transmission should be shifted to all gear positions
and the contact between the cross shift bell-crank and the lobe

Figure 4

on the power cylinder shifting lever checked to see that thereis
no binding due to contact at points other than the ends of the
bell-crank fork (B) (Figure 4).

The movement of the lower shifting lever should also be
checked to see that the fulcrum dowel screw does not bind in
thegrooveinthelever hall. Early 1936 production used adowel
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screw (35442) which was 23/32" long under the head and a
1/16" plain washer in addition to the lock. Later production
used a screw (151787) which is 21/32" long. and the plain
washer isomitted. If no plain washer isin the assembly, be sure
the screw isonly 21/32" long.

Cross Shift Mechanism Adjustment

With the transmission in high or second gear, remove the
clevis pin from the diaphragm cylinder rod yoke (A) (Figure 4),
The spring in the cylinder should hold the yoke farther forward
than the position in which the clevisis pin can be inserted.

Figura 5

When loosening or tightening the nut (C) on the dia-
phragm cylinder rod, be sure the yoke is in place on the bell-
crank so that the diaphragm is note twisted and distorted.

Interlock Switch

After the transmission is shifted from low to high or second
gear, the pointer (A) (Figure 5) on the interlock switch lever
should come to rest in line with the mark between the letters S
and H on the switch cover. To adjust loosen the jam nut (D) on
the front end of the interlock switch rod and turn the adjusting
sleeve (B) then retighten the jam nut

When the rod length is correct. the circuit will change in the
interlock switch at the same distance from the end of cross shift
travel in both directions. This can be tested by using the lower
harness test lamps.

To test, connect the test lamps to the three wires at the power
unit junction block and ground the fourth lamp lead. (See
Figure 6 for connection of test lamps.) Put, the selector lever in
low gear and move the manual shifting lever to the left and note
the amount of travel before the YB lamp lights.

Now put the selector lever in high gear. pull the manual
shifting lever to the left and move back to the right slowly and
note where the YB lamp lights. The amount of travel of the
manual lever to complete the cross shift: after the lamp has
lighted should be the same in both tests.
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Figure 6

Main Contact Plate

With the lower harness test lamps connected as before, put
the selector lever in neutral. Move the manual shifting lever
forward toward second until the Y B lampslight. then backward

toward high until the Y lamp lights. The movement from
neutral should be the same before either lamp lights,

To equalize the movement loosen the contact plate screws
(A) and dlide the plate forward to shorten the movement re-
quired to light the YB lamp and backward to shorten the
movement required to light the Y lamp.

Transmission Shifting Rail L ock

The locks on both shifting rails will definitely present the
transmission from jumping out of gear if they arein the locked
position when the shift is complete d and the clutch is engaged.
If thelocks areimproperly adjusted or the shift. isnot complete.
the locks cannot perform their normal function and damage to
the gear teeth will result. As afinal cheek of your mechanical
adjustment, shift the transmission into each gear and engage the
clutch and see that the lock bars are both down in the locked
position. If the locks are not down. first check the lock adijust-
ment. then the power cylinder piston rod length. then the point
of breaking contact in the clutch circuit breaker.

The electrical tests of the electric hand covered in The
Electric Hand - Transmission Control (page 2) and the Electric
Hand - Mechanical Adjustments (page 9) aso apply to the 1936
Electric Hand.
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Electric Hand Pistons

Thetesting of the piston seal inthe Electric Hand Power Cylinder
isvery smpleand no cylinder should be disassembled until atest has
been made.

After disconnecting the vacuum lines at the front and rear of the
power cylinder, the piston should move fredy throughout itslimit of
travel. When afinger is placed over ether the front or rear fitting the
piston should be locked in position.

If the piston moves forward but not backward when either the
front or rear fitting is covered, the forward leather packing is not
segting properly; if it movesbackward, therear lesther packingisnot
Sedting.

If the piston islocked in position when the rear fitting is covered
and movesin both directionswhen thefront fitting is covered, alesk
exists either between the cylinder and the end plate or between the
end plate and the piston rod.

Leather packing rings which do not sedl, if not damaged, can be
reconditioned by soaking them in Hudson Shock Absorber Fluid
and working with the fingers to make them pliable; however, it is
recommended that such packings be replaced with new ones.

Recently a new process of treating the leather has been put into
use which makes them more pliable and maintains the origina
condition over a longer period. The insertion of Hudson Shock
Absorber FHuid into the power cylinder every 15,000 miles is ill
recommended with the new packings.

The piston felts have had astaple added to hold the ends together.
This gives contact with the entire circumference of the leather, so
that ail isfed to it uniformly to further helpin maintainingitspligble
condition.

When reassembling the piston, put alight coating of shellac on both
Sdes of the center plate at "A" to insure a seal around the shaft.

The pigton plates should be ingtalled with the edge of the flange

againg the leather packing, as shown a "B" 0 thet the leathers are
held securdly in place.
Care should be taken to get the leathers concentric with each other
and the center plate. This can best be done by drawing up therod nut
finger tight and inserting the piston in the cylinder and working it
back and forth, The nut should then be tightened and secured with a
prick punch.

Leather packing: and felts taken from stock should be allowed to
soak in Hudson Shock Absorber Fluid before they are instaled and
an ounce of fluid should be inserted in the cylinder after it isassem-
bled.

The sedl of the digphragm cylinder can be checked only after the
cylinder has been removed from the sdector valve housing. Thetest
ismade by pushing therod in and placing thefinger over the opening
in the rear of the cylinder. If the rod is held in until the finger is
removed thesedl isO. K.

When checking for lesks in the digphragm be sure the gasket
under the digphragm cylinder mounting nut is good and, the nut
tight. Also check to seethat the gasket between the mounting bracket
and sdector valve housing isin good condition and thefour boltsare
tightened securely. Leakage at any of these pointswill causefailure
of the cross shift, so that acheck particularly to seethat the bolts are
tight should be made before disassembling the unit.

Electric Hand Harness

The vaue of avoltmeter for testing eectrical circuit losses was
very dearly brought out in testing an Electric Hand which had
become duggish inits operation and occasionaly failed to complete
ashift. Theunit had been checked and found to bein good order and
theaignment and mechanica adjustmentswere correct. The el ectri-
cd circuits were tested with the test lamps and gppeared to be good.

When the unit failed to shift it was noticed that the shift would
be completed if the accelerator peda was depressed to open the
throttle while the clutch peda was held in the disengaged position.
Since opening the throttle reduces the vacuum and aso the power
availableto maketheshift it was concluded that thetrouble could not
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be mechanicd, so the eectrical system was rechecked.

By using an accurate voltmeter it wasfound that therewas only 3.95
voltsavailable a the terminds of the power unit. The voltmeter was
then moved to the bullet terminal and the voltage reading was
unchanged. When the voltmeter was connected from the wire just
back of thebullet termina the reading wasfive volts. This definitely
proved a poor electrica connection between the termina and the
wire. To correct this condition the lower harness was removed and
al terminds dipped in solder to make agood dectrica bond. When
the harness was reingtdled the voltage a the various power unit

(Continued on Page 25)



termindswasfrom 5.0 to 5.5 volts and the operation of the unit was
entirdly satisfactory.

There are a number of these bullet type terminas used in the
Electric Hand circuit aswell as other wiring circuitsand if any show
poor electrica connections or are even suspected, they should be
solder-dipped before any further tests or repairs are made.

Test lamps are not accurate enough to locate a smal loss of
voltage as they will light on less than haf their rated voltage. The
only method of detecting such lossesis by an accurate volt meter.

After this trouble was located the failure to operate on full
vacuum (closed throttle) with operation occurring on low vacuum

(open throttle) was explained asfollows:.

The sdector vaves, being of the poppet type, are held against
their seat in the upward position by the intake manifold vacuum as
well asthe spring. With only 3.95 volts at the solenoid, the magnetic
pull on the vave was not enough to move it until the vacuum was
decreased by opening thethrottle.

Thisis only one of many conditions which every service man
may encounter in any part of an auto-mobile eectrica system.
When such cases arise an accurate voltmeter and experience in its
usewill bean aceinthe hole.
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1936-1937 - Improved Type

Optional Equipment On:
Hudson Custom Six, Model 63 (1936) After No. 638319 - See Note.
Hudson Deluxe Eight, Model 64 (1936) After No. 644398 - See Note.
Hudson Custom Eight, Mode 65 (1936) After No. 652078 - See Note.
Hudson Deluxe Eight, Modd 66 (1936) After No. 663201.
Hudson Custom Eight, Mode 67 (1936) After No. 674296.
Terrgplane Deluxe, Modd 61 (1936) After No. 6151381 - See Note.
Terrgplane Custom, Model 62 (1936) After No. 6213759 - See Note.
Hudson Six, Modd 73 (1937) - All Cars.
Hudson Eight, Custom & Deduxe Models 74, 75, 76, 77 (1937) All
Cars.
Terrgplane, Models 70, 71, 72 (1937) All Cars.

NOTE: - Serid numbers for 1936 models gpply with the following
exceptions. (63) 638351 to 638470 inc., (64) 644439to0 644464 inc.,
(65) 652159 to 652160 inc., (61) 6151401 to 6151779 inc., (62)
6213901 to 6213963 inc.

DESCRIPTION: - Same as type used on previous models except
for thefollowing changes:

Sdlector Switch - Specid high gear lock-out switch or solenoid
gear ground strap added for Automatic Clutch control (see separate
article for Automatic Clutch data). Extra wire (yellow) added in
Selector switch harness and extratermina (Y) provided on jack for
this circuit. On cars without Automatic Clutch, extra wire not pro-
vided in lower harness and standard 8-wire harness used. Thisline
and lock-out switch do not enter into Electric Hand operation.

Contact Plate Assembly - Discontinued. New “Neutrad Switch'
mounted in end of power cylinder used to return piston to neutral
position (see Power Cylinder) . High Gear Ground Switch and
Governor Switch on transmission case are part of Automatic Clutch
Control and do not enter into Electric Hand operation (see article on
Automatic Clutch),

Diaphragm Cylinder - Same as previous modd but larger.
Power Cylinder - Same design as previous model except for larger
size and new Neutra Switch located on rear end plate.

Neutral Switch - Congsts of stationary centra contact and two
movable contact arms each connected to one of the power cylinder
solenoid valves. Neutral switch operating lever in cylinder islinked
to contact arms o that both sets of contacts are open when piston
centralizedin cylinder (transmission neutral position). Movement of
piston in either direction from center alows one set of contacts to
close and, whenever center contact is live (as will be the case with
Sdlector Switch and Transmission in neutral) solenoid valve will be
opened and vacuum connection completed to one end of cylinder so
that piston will be drawn back toward center. At center neutra
position, circuit will be broken by operating lever.

ADJUSTMENT: - Mechanica adjustments for Clutch Pedd Cir-
cuit Bresker, Trans-mission Shifter Rail Locks, Power Unit Mount-
ing, and Digphragm Cylinder same asfor previous model (see 1936
article- disregard Contact Plateinstructions). Power Cylinder Piston
Rod adjustment is new.

Power Cylinder Pison Rod Adjustment - Run engine, hold
clutch pedd de-pressed. See that al wiring in place and Selector
Switch Cut-out Switch 'on’. Remove devis from piston rod, loosen
locknut, adjust piston rod length so that clevis pin can just be
inserted with Sdector Switch and Transmissionin neutral. For more
exact setting, use Lower Harness Test Set. Disconnect wires on
terminds on solenoid valve cover, attach Lower Harness Test Set
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(YB dliptoBL wire, W clipto W wire, Y clipto B wire, ground clip
to chassis). Place Sdlector Switch in neutra, depress clutch, turn on
ignition but do not start engine (engine must not be running for this
test). Use manud shift lever, shift trans-mission toward high gear
until "Y' lamp lights, then toward second until "YB' lamp lights.
Movement in each direction must be equa and lamps should not be
lighted in neutra position. Adjust by lengthening piston rod (Lamp
Y B will light sooner) or shortening rod (Lamp Y will light sooner).

TESTING: - All tests made in same manner as on previous model.
Termina markings and wire colors have been changed in some
cases 0 that some test indructions are new as given below.

Sdector Switch and Upper Wiring Harness. - Use Master
Sdlector Switch plugged in at jack at lower end of steering column
(adapter required for new 9 prong jack if old type 8 prong Selector
Switch jack used). Make tests in same manner as previoudy (see
1936 data). To check switch circuits, disconnect jack at lower end of
steering column, test by touching test lamp prodsto prongs on upper
half of jack asfollows (test lamp should light in each case) :

Selector Switch Position Current Supply ~ Test Lamp Prod.
1. Neutrd, High or Second R RG

2. Low or Reverse R GW

3. Low or High GR BL

4. Second or Reverse GR B

5. Neutrd GR BK

If lamp does not light for Test #1 or #2, check Sdlector Switch
Cut-out Switch, red wiresin harness, and contact in selector switch.
If lamp lights for onetest but not for the other, check wireto which
lamp connected (see table) and contact in selector switch to which
wire is connected. If lamp flickers as sdector switch moved from
one position to another in Test #2, check contact deeve for rough-
ness and check contact finger tenson. If lamp does not light for
Tests#3, 4, 5, check GR. wire and connection at selector switch. If
lamp does not light for one test only, check wire to which lamp
connected (see table) and connection at Selector switch. If lamp
lights when test prod touched to any other termina than ones indi-
cated, check for play in selector shaft rotor and short circuits.

Shift Mechanism (Power Unit) :—Connect Power Unit Test
Cableto Red Wiretermind on circuit bregker. Operate engine with
clutch disengaged and rear whedls jacked up o that shifts may be
made. Touch test prod of the test cable to points indicated (two
points smultaneoudly in some cases) and note whether shifts made
properly. Terminals on solenoid vave cover (at which tests made)
are labeled as follows: #1 (front) EL, #2 W, #3 E, #4 EKE, (rear -
junction only, not used in making thistest) .

1. Test Prod on BL - Transmission should shift into High Gear.

2. Test Prod on B - Transmission should shift into Second Gear.

3. Test Prod on W - With transmission in neutral, cross-shift or
left-right movement of lever should be made.

4. Test Prod on W & BL - Transmission should shift into Lower
Gear.

5. Test Prod on W & B - Transmission should shift into Reverse
Gear. If any shifts not made, check vave solenoid by connecting
accurate ammeter between termina and circuit bresker lead (merely
touch ammeter lead to termina to avoid damage if solenoid dead
short circuited). Current draw should be 2.5 amperes. Larger current
indicates solenoid short-circuited, smaller draw open-circuits. If
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current draw satisfactory, examine vave to see that it is free and
not sticking, check for vacuum lesksin valves, lines, or shift units.
Check units for mechanica drag by disconnecting shift cylinder
and digphragm cylinder rods. If units do not operate when discon-
nected, Power Unit (Shift Cylinder, Digphragm Cylinder, Selector
Vave assembly) must be rebuilt or replaced.

Switches & Lower Wiring Harness. - Disconnect dl wires
(except those on BK termind) on solenoid valve cover, connect
these wires to clips on Lower Harness Test Set (YB clip to BL
wire, W clipto W wire, Y clip to B wire, ground clip to chasss).
Make tests by manipulating Selector Switch (Sdector switch must
be OK) and shift lever and noting if correct test lampslight. Turn
on ignition, hold dlutch disengaged, see that Selector switch Cut-
out switch ‘on’.

1. Place selector switch in neutrd. Shift transmission to neutra
manudly. Lamp YB should light when shift lever moved short
distancetoward second gear, lamp Y when shift lever moved equa
distancetoward high gear (see Power Cylinder Piston Rod Adjust-
ment above).

2. Place trangmisson shift lever in neutrd. Move sdlector
switchtolow gear. Lamp W only should light.

3. Pace trangmisson shift lever in neutra. Move sdector
switch to second gear, Lamp Y should light. Move sdector switch
to high. Lamp Y B should light.

4. With sdector switch in each gear position in turn, complete
shift by moving transmission shift lever to same gear position.
Lampsshould light (and remain lighted until clutch pedal rel eased)
asfollows: High Gear - YB. Second Gear - Y. Low & Reverse-W
and when cross-shift completed, YB for low or Y for reverse.

5. With transmission in high or low gear, move sdector switch
to neutral.

Lamp Y should light. With transmission in second move selector
switchto neutra. Lamp Y E should light.
If lampsdo not light asindicated, or if additiona lampslight, check

or replace lower wiring harness and I nterlock switch.

Lower Wiring Harness - Disconnect jack at lower end of
steering column. Use test prod connected to hot lead to supply
current to termina designated on lower hdf of jack, ground one
test lamp lead.

Test lamp should light when other lead touched to designated
terminal on Interlock Switch, Solenoid VVave Cover terminals, or
Circuit Bregker.

Hot Prod on Jack Lamp Connected to:
R R on Clutch Circuit Bregker.
BK BY Interlock Sw. & BK Solenoid Vdve.
G G on Interlock Switch.
RG RG on Interlock Switch.
W W on Solenoid Vave Cover.
GR GR on Interlock Switch.
B B on Solenoid Vave Cover.
EL BL on Solenoid Valve Cover.

TROUBLE SHOOQOTING: - Sameasfor previous modd (see 1936
Section). Yelow wire, and Ydlow wire with Black tracer are no
longer used and need not be checked. If transmission is dow in
making any shift involving across-shift, check the Black wire (was
Black wirewith Y dlow tracer).

REMOVAL & INSTALLATION: - Same as for previous model
(see 1936 article) with exception of Neutra Switch in Power
Cylinder whichisnew.

Neutral Switch - Remove two screws in neutrd switch cover and
withdraw the switch before taking off power cylinder end plate.
After end plate has been removed, take out two screws in neutrd
switch operating bracket and remove operating mechanism. When
re-ingalling Neutra Switch, see that gasket is in good condition,
and that the operating lever is between the two bakelite arms on
which the movable contacts of the switch are mounted.
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SELECTIVE AUTOMATIC SHIFT
1938 Hudson Moddls

In our continued effort to improve the sdective automatic shift,
we have made a careful study of the shortcomings of previous units
and how they could be overcome.

The matter of adjustments was given extensive consideration

and as a result many of these have been diminated, while others
have been smplified, making them less critical to adjust.
A need was found for an indicating device that would inform the
operator whether or not ashift was completed before he engaged his
clutch. A smple device of this nature has been added which gives
the operator the impression of "feding” the gears engaging or not
engaging asthe shift takes place.

The automatic clutch control used with the new sdlective auto-
matic shift isentirely new in principle, control and construction.
These improvements can he divided into six genera headings as
follows

TOOTH ABUTMENT INDICATOR

SELF CONTAINED INTERLOCK SWITCH
SELFADJUSTING CIRCUIT BREAKER
BALANCED VACUUM POWER CYLINDER
CLUTCH COMPENSATOR

THROTTLE OPERATED ACCELERATOR SWITCH

Abutment Indicator

Thisisasmple and positive mechanism for theindication to the
operator whether or not the transmission shift has been completed
into low or reverse gear before the clutch is engaged.

Interlock switch

A new interlock switch of the bresker contact typeismountedin
the cross shift digphragms housing and operates directly from the
cross shift digphragm rod. No adjusments are necessary for this
switch.

Circuit Breaker

The new circuit breaker switch is mounted on the transmisson
casein such amanner asto make it salf-adjusting to compensate for
any clutch wear or linkage age changes. No adjustmentsare required
for this switch.

Power Cylinder

A new power cylinder and contral vave unit for the automatic
clutch, isused. Itis of anew design based on the balanced vacuum
principle which isused in power brake cylinders.

Clutch Compensator

A clutch compensating mechanism is incorporated, which
changesthe cushion point to give afaster engagement for acold oily
clutch disc, and a dower engagement after the first engagement in
high gear has taken place.

Accelerator Snitch

An accelerator switch controls the new :automatic clutch. It
operates from the throttle linkage and controls dl circuits to the
automatic clutch solenoid vave. It provides positive clutch engage-
ment for rapid acceleration in any gear selected.
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ABUTMENT INDICATOR
Components

The abutment indicator is composed of two new units in the
sdlector assembly, a shift rail switch for eectrica control, and a
change in the length and shape of the inner end of' the selector
switch shaft "C," Fig. 1.

A rigidly mounted solenoid "A" is assembled in the end of the
sdlector switch housing and a detent rotor assembly "H" rotetes and
didesfregly on the end of the selector switch shaft "C."

The solenoid is controlled from the "hot" or feed end of the
winding by the cross shift contact "K" in the selector. The ground
circuit is controlled by ashift rail switch "H™ mounted on the clutch
housing directly over the front end of the low-reverse shift rail "J."
Two notchesare cut in the shift rail and located so that the operating
ball "I" will drop into the notches and alow the switch contacts to
open when ashift into low or reverse gear isthree-quarters complet-
ed.

Operation

With thetransmissonin neutral, move the finger tip contral to the
left through the neutral dot. The solenoid "A" becomes energized
when the cross shift contact "K" closes and a circuit is completed
through solenoid "A" to ground by means of the shift rail switch
"H"" which is closed with the transmission in neutral.

The detent rotor "B," guided by the spring loaded plungers "G"

diding dong the flat sides of the shaft "C," is drawn againgt the
solenoid "A™" with the two detent pins"D" engaging dots"F" inthe
face of the solenoid. This magnetically operated clutch action pre-
vents the detent rotor "B" from turning while the solenoid "A" is
energized.
If the finger tip control is moved into low or reverse verse position
with rotor "B" rigidly held by the solenoid. the rotation of the flat
portion of selector shaft "C" within therotor will spread the plungers
"G" againgt the spring "E." which passes over their outer ends.

Gear Abutment

If agear abutment hastaken placein thetransmission, the shift rail
"J" has not moved far enough from its neutrd position to alow the
ball "I" to drop and release the plunger of switch "H." This causes
the solenoid "A" to remain energized and hold rotor "B" rigidly.
Spring "E" then reacts back through the rotor plungers"C" causing
atorqueinshaft "C." Thistendency to rotate can befet through the
finger tip control and if released, the control will snap to its neutrd

position.

Conmpleted hift

If. however, the shift is three-quarters completed in the transmis-
sion, the ball "I" will drop into the shift rail dots, dlowing the shift
rail switch "H" to open the ground circuit to solenoid "A" aaid the
detent rotor "B" will he released. When released from the solenoid
"A," the detent rotor will rotate to take its norma postion on the
shaft "C" where the plungers "G" will rest flat on the sides of the
shaft and rotor "B" will then turn fredly with the selector shaft.

(Continued on page 30)
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Thisarrangement alowsthe operator to engage and disengagethe

between the stop “G” and therod and floating deeve“B.” This

clutch to change gear position when he feds opposition to a shift  delayed action is necessary for proper timing of the switch contects.

into low or reverse gear just as hewould when using amanuad shift.

Rotor Action

The turning effect of the spring loaded plungers on the flat sides
of the selector haft will he more clearly understood after a study of
the two lower diagramsin Fig. 1. The lower |eft diagram showsthe
plungers "N" resting againg the flat sides of shaft "M" in aneutra
selector position. The lower right diagram shows shaft "M" forcing
the plungers"N" outward againgt the restraining spring "L" increes-
ingitstension, If, from this position, shaft "M" isreleased, it will he
snapped to a neutrd position. while if the complete rotor assembly
isreleased with the shaft heldrigidly, therotor will turnin acounter-
clockwise direction to the new position of the shaft.

Interlock Switch

Thenew interlock switch"A." Fig. 2, isof the breaker contact type
and ismounted in anew die east housing "B," cast integra with the
cross shift digphragm cover. The switch is composed of two sets of
contact fingers"C," Fig. 3. page 31, smilar to those used in the 937
neutral switch. These. two sats of swift h fingers are operated into
proper sequence by arotating camshaft "E" which hastwo cams cut
near its end. This camshaft is rotated by an arm "F" connected to a
floating deeve "B" on the digphragm rod by alink "H." The two
stops"G" limit theforward travel of the deeve, whiletherod flange
at the digphragm limitsthe rearward travel.

Operation

When assembled in the die cast housing, the spring "J' acts
againgt the bakelite washer "K" providing sufficient friction to hold
the switch points open while the lost motion is being taken up
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Thismethod of switch operation diminateall need of adjustment.

All wiring under the terminal plate A" is of theflat bus-bar type.

Clutch Circuit Breaker

Theclutch circuit bregker switch"E," Fig. 4, ismounted on two
bosses|ocated on theleft Side of the transmission casein such away
that a fork "H" in the lower end of the lengthened clutch shaft
operating lever "K" engages the switch plunger "F' for postive
operation. This lengthened clutch shaft lever isused on dl carsto
fecilitate field ingtallations of the Sdlective Automatic Shift.

Operation

The switch is held in position by two coil springs D" pressing
againgt the switch mounting plate " C." These springs are secured by
two cap screws "A." switch is free to move up and down within
limits of the two dots"B" when apositive pressureis gpplied to the
top or bottom of the recess "G" cut in the switch mounting plate.
Thisoperating forceis supplied by aprojection"J' onthelower end
of clutch shaft operating lever "K" engaging the recess and pulling
the switch downward as the engagement point of the clutch chang-
es. Thiscompensation for clutch wear maintainsafixed relationship
between the clutch engagement point and the clutch circuit bresker
contact. point.

(Continued on Page 31)



Cross Shift Rod Adjustment

Electric Hand Adjustments This adjustment is made by lengthening the clevisat 'B," Fig.

All adjustments, but two, have. been eliminated from the 5, until only 1/16 inch of light can be seen through the clevispin
electric hand. These are the adjustments of the power cylinder holewith clevisissipped over bell crank "A." Thiswill require
piston rod "C," Fig. 5, which does not change from previous 3/16 inch compression on the piston rod before clevis pin "B"
models, and the adjustment of the cross shift diaphragm rod. will go into place.

th
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Fig. 6

(Continued on Page 32)
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Automatic Clutch Control

The automatic clutch is entirely new in design, operation and
control. The power cylinder is of the balanced vacuum type and
is controlled by an internal piston valve. The electrical control
has been changed dlightly to accommaodate the operating char-
acteristics of the new valve arrangement.

Operation

When theignition switch isturned on, the solenoid valve"A,"
Fig. 6 opens connecting the forward end of the cylinder "C" to
the manifold through a vacuum pipe. When the engine starts. a
vacuum is created in the forward end of the cylinder "C" and
the piston "D" moves forward to disengage the clutch. To
permit this, the vacuum has drawn the valve "B" forward
allowing air to enter the air filter and passages "F," piston rod
ports"J," back along the valve rod "H" to the valve "B" and out
into the rear end of the cylinder through the valve ports "E" in
the hollow piston rod. Diagram "U" shows the valve moved
forward opening the ports to the atmosphere.

Clutch Engagement

To engage the clutch. accelerator movement is transmitted to
thevalve lever cam "L." at the lower end of the valve lever "U"
through the threaded dleeve rod "S' acting against the guide
block "P." The valve lever "O" is pivoted at "Q" to the bell
crank "R" about 2/3 of the way up from its bottom end and as
the lower end of' the valve lever "O" moves forward, the top
end moves rearward and the attached valve rod "H" moves
rearward. This moves the valve "B" rearward and opens the
ports "E" to connect the front and rear ends of the cylinder.
Diagram "T" shows the valve moved rearward opening the
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ports to vacuum. Air is drawn from the rear side of the piston
and as the vacuum on each side begins to equalize, the clutch
will pull the piston "D" rearward. Asthe piston rod "G" moves
rear-ward it overtakesthevalve"B" and the ports"E" are closed
off thus checking the piston movement. This follow up action
is continuous and takes place during the entire engaging cycle.

Valve Action

In order to obtain quick travel to the cushion point, the valve
lever "O" isalowed to move rapidly with the accelerator travel
until the valve lever cam "L" comes against the end of the
cushion point stop screw "K." At thispoint all lost motioninthe
throttle linkage should he taken up and the throttle beginning to
open. Also at this point the valve lever cam "L" stops in its
forward travel and starts rotating about its pivot "M" on the
valve lever "O" against against the tension of the spring "N."
This cam action causes the lower end of the valve lever "O" to
move forward dowly during engagement period antl still
alows the accelerator to push the threaded sleeve rod "S"' and
the guide block "P" downward at the same rate of travel as
before.

Compensator

In order compensate for reduced friction during the initial
clutch engagements, while the clutch fluid is heavy and the
corksarewell saturated the relationship is changed between the
valve lever pivot "D," Fig. 7, on bell crank "C" and the valve
lever "A."

Eccentric Pivot

This pivot is eccentric and is controlled by the two pins on
the compensator lever "B." When the clutch is manually disen-
gaged to start the engine, the operating rod yoke "F" strikes the
outer pin "E" and swings the lever "B" and the eccentric pivot
"D" forward, throwing the top end of the valve lever "A"
forward and a harsher engagement is secured.

With the first clutch engagement in high gear, the trip arm
"H" mounted on the piston rod end "G" strikes the inner pin"J"*
and rotates the eccentric pivot "D" back to its normal driving
condition.

Accelerator Switch Control

When the throttle is opened rapidly to a wide position for
acceleration in any gear, it is desirable to have a quick and
positive clutch engagement. To accomplish thisit is necessary
for the solenoid valve to release, closing off vacuum and open-
ing the forward end of the power cylinder to the atmosphere.

Circuits Controlled

Thisisdone by athrottle operated accelerator switch (see Fig.
8). This switch has two sets of contacts and controls three
circuits. The first set of contacts opens the circuit from the
“RW” terminal of the switch to the governor switch from 5 to

(Continued on Page 33)



10 degrees of switch lever travel. This releases the solenoid

valve in high gear. A second set of contacts opens the circuit
from the “Y” terminal of the switch to the high gear shift rail
switch and to the selector switch high gear lock out contact. This

s
|
.__" .r_. - !
= 1@“. .ﬁ.‘ |
A\ R |
/ .‘:ﬁ"‘j\.-f 2R\

/ /7178 N\ z |
7TV VN
P vy R ©
'E'JIEFGHIJ'rlu~~:f

releases the solenoid valve in reverse, first, and second gears with
aswitch lever movement of from 60 to 75 degrees.
Mechanical Adjustments

The following smple adjustments are necessary for satisfactory
operation of the automatic clutch.
Operating Rod Yoke

Adjust yoke "H"" to establish a 1/8 inch dimension between the
clevispin"G" and the front end of thedot inyoke"H."

Throttle Adjustment
Adjugt the lost motion in the throttle play link us follows - (See
"A"and"B," Fig. 9):
Modd Location of "B™ Dimension"A"
81 Bottom Hole 0
82-83 TopHole 1/8
84-85-87 Middle Hole 1/8
Pigton Travel

To adjust for maximum piston travel, have the engine running,
the clutch disengaged, and the compensator pin "C" in its extreme
rearward position. Screw the threaded deeve "I" toward the dash
until thepistonrod 1" just readiesitsextremeforward position. Then
screw thethreaded deeve "I away from the dash until the piston rod
"J' movesrear-ward 1/4 inch. This gives acorrect adjustment.

Cushion Paint

To adjust for the cushion point, have the mator running, the
clutch disengaged and the compensator pin "C" &t its extreme rear-
ward position. Then adjust the cushion point stop screw "1)" to have
ab5/32inch gap "E" between thevavelever cam "F" and the end of
screw D"

If, after this adjustment, the clutch engagement is dow accompa:
nied by excessive , motor speed, turn the cushion point stop screw
"D" outward; if too fadt, thereby staling engine, screw inward. Do
not turn screw morethan 1/2turn at atime. If severd full turnseither
way are required, recheck the throttle play link adjustment and
cheek dl throttlelinkagefor binding or tightnessthat would hold the
accelerator switch lever away from its stop on the side of the switch
housing.
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Abutment Indicator Testing
1938 M odels

Sincethe sdector and shifting circuits of the Electric Hand arethe
same for 1938 as they have been in previous models. they can be
tested with your present Electric Hand Test Kit by adding Adapter
No. J-813-5. This adapter is available through the Hinkley-Meyers
Company of Jackson, Michigan. This adapter connects the 9-wire
upper harness of the J813-B Magter Selector to the 10-wire lower
harness of the new modds. This arrangement does not provide for
thetesting of the abutment indicator.

Test Lamp

Prepare atest lamp as shown in Figure |. Place a Mazda No. 63
bulb or equivaent irk astandard bayonet type socket. Attach 2 wires

R ,r;::*l_ ——

Builn i

Fig. 1

about 3 feet long and tape al metal parts of socket and termina to
prevent grounding or shorting. Attach asmall test clip to the ground-
ing end of each wire. The smdl, narrow dligator typeis preferable
for test work in attaching the clip to termina slocated in close places.

Circuit

The abutment indicator is very smple in its teting since it is
composed of asingle circuit consisting of solenoid and a switch in
series. Thiscircuit isshown in Figure 2.

Current for the solenoid is taken from the cross shift solenoid
circuit a the plug jack. The cross shift circuit has a white wire (w)
and awhitewire (w) isaso connected bark to the abutment indicator

solenoid. A white with red tracer wire (WR) connects the solenoid
winding with the shift rail switch through the plug jack.

Analysis

A study of the following preliminary test procedure will help to
isolate an' trouble that may occur with the abutment indicator.

1 - If the standard selector (1938 car equipment) refusesto il
in low or reverse gear postions after the shift has been
completed in the transmission, hold finger tip control in gear
position with clutch disengaged, and dide"off-on" switch to
"off" pogtion.

(& If aclick isheard in the selector, indicating that the
solenoid has released the rotor, check for a short circuit
in thewiring of adefective shift rail switch.

(b) If aclick isnot heard, replace the detect rotor assembly
in the selector housing, since this indicates that

[ Page 34

the detent balls are sticking in the solenoid slots.
2 - With transmission in neutral turn on ignition and depress clutch
pedd without starting the engine. Move the finger tip control
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Figure 2

to low or reverse position and release.
(& If the finger tip control will not return to neutra from ether
position, check for open circuit or defective shift rail switch.
(b) If it returns to neutra from one position and not the other,
check for excessivefrictionin "H" dot, or drag or binding on
seector switch shaft.

Test of Solenoid
1- Disconnect upper harness plug jack and ground (WR) prong, see

Figure 3

Figure 2. Connect one clip of test lamp (using No. 63 bulb or
equivaent) to battery cable termind and touch other clip to the
(W) prong of jack. This placesthe No. 63 bulb in serieswith the
abutment indicator solenoid winding and the bulb will burn with
ared glow if the circuit is normal. No light indicates an open
circuit and abright light indicates ashort circuit.

2 - The abutment indicator solenoid and its upper harness circuit
can aso bereadily tested with an ohmeter.  Balancethe ohmeter
on the 0-1000 scale or smdler and connect its leads to the (W)
and (WR) prongs of the upper harness plug jack. A normd
circuit should read gpproximately 10 ohms.

(Continued on Page 35)



Tegting of Shift Rail Snitch

Disconnect the (WR) wire from the low and reverse shift rall
switch. Connect one clip of test lamp to the battery cable terminal
and the other dlip to the shift rail switch termina. Attach the manua
shift lever and shift from neutral to low and to reverse. The lamp
should remain lighted 3/4 of the distance each way from neutral and
then go out. If the light acts differently, replace the switch after first
snaking certain that the switch operating bal between the switch
plunger and the shift rail, isfree to operate and is not stuck by chips
or burrsin its pilot hole. This bal can be lifted from its seet by a
small hose connected to the manifold vacuum.

Testing of Abutment Indicator Wiring

Shift the test light clip from the switch terminal to the (WR) wire
terminad which was removed from the switch. With the finger tip
control in neutral, alighted lamp indicates ashort circuit in wiring.

(@ If the light goes out when the plug jack is parted, a short in
upper harnessis indicated.

(b) If the lamp remains lighted when the plug jack is parted, a
short in the lower harnessisindicated.

Detent Rotor Replacement

1 - Remove end cap of sdlector housing by turning counter-
clockwise.

2 - Remove solenaid retaining spring and solenoid assembly
by pulling outward and rotating downward at the same

time. Observe how solenoid leads are placed around
solenoid

3 - Therotor can he did outward dong the selector shaft by
pulling with asmdl bent wire or hook.

4 - Replacerotor by diding over end of selector shaft. The face
of therotor containing two sted balls should be outward.

5 - Turn solenoid back into place, placing lug on solenoid into
dot in housing. Do not pinch or damage the solenoid leads.

6 - Replace end cap after making sure that the solenoid
retaining spring isin platein the center of the cap.

Solenoid Replacement

7 - Remove end cap and solenoid as sin rotor replacement.

8 - Part the plug jack and remove the upper cover by bending
back the cover lugs.

9 - Unsolder the white and white-red tracer wires.

10 - Fasten length of small iron wire (4 ft.) to unsoldered wires
and pull it into steering post tube from the bottom as the
solenoid leads are pulled out at the top.

11 - Fasten upper end of iron wire to wires of new solenoid and
pull them into tube. The wires should be carefully
straightened and laid parallel. NOTE: Splicing of
solenoid leads is not recommended.

12 - Resolder wire ends to their corresponding jack lugs
and replace jack cover.

13 - Place solenoid in housing and replace retainer spring and
cap.
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