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AM 2-22

SECTION A -- A CLOSER LOOK AT THE CONVERTER

As we learned earlier, the converter portion of the power train performs
an important role in delivering engine power to the driving wheels. The
torque converter and the transmission function together and operate through
a common hydraulic system. For serviceability, they have been designed
and built as separate units.

NOTE: In our discussion of the Allison transmission we referred to the
driving member portion of the converter as the pump. In the Michigan/
Clark converter this component is called the impeller.

CONVERTER FUNCTION -- The torque converter consists of four distinct
members: the impeller, which .s the driving member; the turbine, which
is the driven member; the reaction member, which is splined on a fixed
support; and the drive disc, which couples the converter to the engine.

See Figure 1.

The impeller and drive disc members form the outer shell. The turbine
runs within the outer shell and is connected to the output shaft. The oil
is the only connection between the turbire and impeller members. The
reaction member is splined to the converter support, which is fixed and
does not rotate in either direction. A gear is splined to the impeller hub
and drives through gears rotating the hydraulic pumps, mounted on the
converter housing cover. Notice in Figure 1 which members rotate at
engine speed, which member is stationary, and which member drives the

transmission.

CONVERTER PRESSURE -- Pressure in the system is created by the

clutch regulating valve spring {located in the transmission) and the

converter regulating valve spring (located in the outlet side of the converter).
See Figure 2. Also note that ¥igure 2 shows specifications on gearing
adjustment and torque specifications on bolts.
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After the oil exits from the converter, the pressure in the lines is created
by resistance in the lube manifold and cooler and in the lines going to and
from the cooler. See Figure 3.

The clutch pressure is indicated in Figure 3. It is created by the clutch
regulating valve spring. This spring, when compressed, will maintain
180 to 220 psi on the clutches whenever the engine and pump are rotating.
This pressure is from the pump to the clutches and can be checked at
location "B". '

)
A\
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When the clutch regulating valve spool moves, it compresses the spring
until a port is exposed alongside the bore, allowing the oil to exit from the
control cover and enter the converter at location '"C'". The converter
regulating valve, mounted on the outlet side of the converter (see Figures 2
and 3) is also a hardened valve spool, operating'in a closely fitted bore.
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The valve spool is backed up by a spring to hold oil in the converter cavity
until oil builds up to specified pressure. The purpose of this valve is to
maintain 60 psi converter internal pressure to insure proper performance
under all conditions,

If gauges were installed at locations '"C' and ''D", you would read 60 psi at
both places at low engine speed. If you increased engine speed to 2000 rpm,
the pump would be displacing 31 gpm flow to the fransmission clutches,
leaving two gpm to mainfain clutch pressure. With the increase in oil
volume, your gauges would now read approximately’ 80 psi at location ''C"
and 60 psi at location '"D'" with the forward-reverse shift lever in neutral.
The forward-reverse lever in neutral allows the turbine in the converter to
turn’at approximately the same speed as the impeller and engine.

CONVERTER STALL -- If you engage the shift lever in forward or reverse
direction, shift the speed selector lever to 8th speed, block the wheels and
apply the parking brake, you can stall the converter by accelerating to
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AM 2-22

full throttle on the engine. Under this condition, the gauge at '""C'" would
drop slightly below 60 psi. The reason for the increase in pressure at ""C"
(in neutral with turbine shaft turning approximately the same speed as the
engine) is that we must turn the oil several times before it enters the
converter cavity. (See Figure 4.) This creates about 10 to 20 psi
differential between the ''converter in'' pressure and converter internal
pressure. The reason for the pressure drop at location '""C" under stall
condition is that the turbine member is stopped and the impeller is pump-
ing its greatest oil volume against the turbine member, trying to make

it turn.
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SECTION B -- CONVERTER ASSEMBLY AND INSTALLATION

PRELIMINARY ASSEMBLY -- To be certain of a successful installation of
the converter to the engin._é and to prevent damage to the equipment, foliow
these steps closely. NOTE: Refer to Figure 5 for these steps.

1. Clean mounting face of flywheel with solvent. Re-
move all burrs and foreign material from flywheel
face and pilot bbres.

2. Install three (3) studs (229768), equally spaced, to
the bottom of thread and torque to 33-36 ft-1bs.

3. Install ring gear (226595) by tapping lightly in place.
4, Install parts as shown on (2) studs -- torque 45 ft-lbs.

5. Install remaining studs and torque to 33~36 ft-lbs,
Visually check height of studs to insure that they
are all seated properly. Height of stud above drive
ring (226595) should be 1 5/32 inch +1/8-inch. -/ ..

6. Install remaining parts on studs and torque to 45 ft-1bs.

CONVERTER TO MOUNTING ASSEMBLY -- After the drive gears have
been installed according to the previous instructions, mount the converter
by hand before fastening with bolts. This may require several trials to
secure the satisfactory notching of the drive gears. CAUTION -- Under
NO circumstances should you pull the converter into position using bolts.

SAE #1 flywheel ——— 226595 - drive gear
assembly - ; ———— 228936 - washer - 24 required

\ — 0228987 ~ belleville washer = 96 required
).\ . ' /J//—_::—— 68D - 06R - nut -~ 24 required

W i:___?h/—_ 229768 - stud - 24 required

o

St B L
Fig., 5 Drive gear to flywheel installation

|
|
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All drive gears must be slipped on the converter driven gear to check for
proper fit. Tight drive gears can result in engine failure if the converter
has not been installed correctly.

_ The converter pilot and flywheel bore must be checked for proper clearance
' whenever the converter is separated from the engine for overhaul or repairs.

The converter pilot fits into the engine flywheel bore with a . 003 maximum
clearance. The converter pilot raust be a slip fit into the engine flywheel
bore -- . 001 is minimuin cleara,nee ‘

" If the tolerance between the converter pilot and flywheel bore is not W1th1n
_ spec1f1c:at1ons, ‘correct it by replacmg the flywheel bushing and converter
_ p1lot Heat the: converter p1lot bushmg to 200 degrees before installing.
- Crankshaft end play must be checked before and after fhe converter is
o v.1nsta11ed to the engme You must make sure that there is no mterference o
Vo betv,een the comzerter and engme ' L

e e

"'Always use gulde p1ns to gu1de the converter 1nto the engine housmg, to .
prevent - damage to the dr1ve gear mounted on the engme, y

-

L B
A ~ -

o §ECTIONC TRANSMISSIONFUNCTION e

R

|
:
|
‘ As mentloned m a prevlous umt this transmlssmn (1%)00 Serles) 1s a
* ~ power shift, constant mesh type w1th __1_g_h_t speeds forward, and four reverse
speeds. The un1t is full power shl,itmg through hydrauhcally actuated
l - multiple disc clutches To s1mp11fy the umt, so_lt can be better understood,
the gear hox ca,n e d1v1ded into two parts. The upg_er_ half con51sts of the
l forward and reverse shafts and clutches. - These sérve only to drive the
ie-6.. ;
' ‘

idler shaft in the desnred d1rect1on See Fl
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TUBING MOUNTED INSIDE CASE PROVIDES
TRANSFER OF LLBRICATION FROM CONTROL
COVER TO CASE BEARNGS

5000 TRANSWISSION
15T & 2ND SPEED CLUTCHES
10 - INNER 3RONZT PLATES
9 - OUTER STEEL PLATES
8 - RELIASE SPRINGS & PINS
REVERSE, HIGH FORWARD, LOW

R T I v g —ww wmr v
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’ TURING MOUNTED NSIDE CASE
PROVIDES OIL TRA*JSFER FAOM
CONTROL CO" ek TO CLUTCHES

3 @

£000 MODEL TRANSMISSION
150 - % ?%: F1.
80008 1 D! ISSION

250 - 300 L8S. FT.

TIGHTEN OUTPUT SHAFT NUTS
5000 MODEL TRANSMISSION
8000 & 16000 M RANSMISSION
400 - 450L8S, FT.

FRONT SIDE OF CASE TIGHTEN
FLACE BOLTS ON 5000 MODEL
B T —
150 - 175 L&S. FT.

PLACE SOLTS ON 76000 MODEL
250 - 300 LS. FT.

T~

FOXWARD, 31D & 4TH SPEED CLUTCHES AEVE RS
10 - INNER BRONZE PLATES REVERSE
9 - OUTER STEEL MATES
ALL CLUTCHES - ASSEMILE ALTERNATELY
§ Z RELEASE SPLINGS & PINS REYERSE SHAFT NUT' — | STAXTING WITH INNER RONZE PLATE
i AGAINST PISTON & LAST INNER SEONZE
-4 -4 PLATE AGAINST END PLATE, ASSEMSLE
RELEASE SPRINGS & PINS AGAINST MISTON
f OUTER TEETH & END PLATE TEETH,
W
T \ = LUBE FLOW - CLUTCH PRESSURE ALOW -
JOD RS AND SPECIFICATION CHART COVERING
S : 5000, 5000 & 16000 TRANSMISSIONS
= LUSE & CLUTCH PRESSURES ARE SUMILAR
M
| FORW_A_'Q_H[GH i ON ALL MODELS
IN 1 HOLES IN THIS ! .
DRUM MUST BE IN COAT ALL SEALING RINGS WITH
ALIGNMENT WITH '
I e | P [ | [ S i s s
10 - INNER BXONZE PLATES ' = ALl — 11 — SHiM IDLEX NGS 10
9 - OUTER STEEL PLATES 22:. - -iB) \\‘_ } | ” ;
7 - RELEASE SPRINGS & PINS — ? - )
REVERSE, HIGH FORWARD, E D; | )
LOW FORWARD, s /L BEARING ADJSUSTMENT ON IDLER SHAFY
T A PRONZE PLATE [ O PO SRIORE
10 - INNER BRONZE PLATES IDLER SHAFTY
9 - OUTER STEEL PLATES -7 -
8 - RELEASE SPRINGS & PINS i 1
e —— - LUBRICATE ALL BEARINGS
T e WITH TYPE *A" (N ASSEMLY
) ( fga - |} DOUBLE LOCKNUTS
PRESS ALL SLEEVES FLUSH TO = —— / TIGHTEN BEARING LOCKNUTS
1/84* BELOW SHOULOER 15t 3 ¢d 7510200188, £T, ON AL
; - ” Li MODELS. CAUTION! DO NOT
% PULL SHAST BEARINGS IN PLACE
16,000 TRANSMISSION —— ] 7 WITH LOCKNUTS.
* 15T & 2ND SPEED CLUTCHES ]
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gears in their position before removing shafts

Fig. 6

Transmission cutaway
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The lower half is the speed section and receives power from both ends of
the idler shaft. If the first and second clutches are applied, power is
transmitted from the idler pinion gear (on the forward end of the idler
shaft) to the large gear on the clutch drum. From there, it passes through
the clutch to the shaft, and through the final gears to the output. The ratio
between first and second is obtained by the differences in the final output

drive ratios.

Third and fourth gears are similarly obtained except that their respective
clutches are driven by the large gear on the rear end of the idler shait.
The drive to the output shaft is through the same gears as for the first and

second speeds.

NOTE: There must be two clutches engaged before the vehicle can be put
in motion. In this respect it is similar to the-Allison transmission.

The direction (speed) clutch assembly consists of a drum with internal
gear teeth and a bore to receive a hydraulically actuated piston, The
piston is inserted into the bore of the drum. " The piston is made "oil tight”
through the use of sealing rings. A bronze disc with internal teeth is
inserted into the drum and rests against the piston. Next, a disc with
splines at the outer diameter is inserted, Discs are alternated until the
required total is achieved., After inserting the last disc, a series of springs
and pins are .assembléd_in such a manner that these springs rest on teeth
of the piston. A heavy backup plate is then inserted and secured by a snap
ring. A hub, with ID and OD splines is inserted into the splines of a disc
with teeth on the inner diameter, and with a splined shaft extending through
the clutch support. .This hub is retained by a snap ring, The disc and
inner shaft are free to increase in speed or rotate in the opposité direction
as long as no pressure is present in the direction (speed) clutch,

To engage the clutch, the control valve is placed in the desired position.
This .llows oil under pressure to flow from the control cover valve, through
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a tube in the transmission case, tc a chosen clutch. Once into the drum,
oil is directed through a drilled hole into the rear side of the piston bore.
The pressure of the 0il forces the piston and disc over against the heavy
backup plate. This disc, with teeth on the outer diameter clamping against
discs with teeth on the inner diameter, enables the clutch drum and drive
shaft to be locked together and allows them to turn as a unit,.

WD,
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TRAVEL SPEED RANGES -- The following represents a listing of the
vehicle speeds that can be obtained in the various ranges.
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1st 2nd 3rd 4th 5th-  6th 7th 8th
ig;ward 0-3.8 0-5.1 0-6.9 0-9.1 0-12.2 - 0-16.0 0-21.8 0-28.8
Reverse

CLUTCH ENGAGEMENT -- The following chart shows the different clutches
which are engaged while in 1st through 8th gear (both forward and reverse).

L FORWARD SPEEDS

l lst gear Forward low and lst speed clutch
2nd gear Forward high and lst speed clutch
3rd gear Forward low and 2nd speed clutch
4th gear Forward high and 2nd speed clutch
5th gear Forward low and 3rd speed clutch

il 6th gear Forward high and 3rd speed clutch
7th gear Forward low and 4th speed clutch
8th gear Forward high and 4th speed clutch

REVERSE SPEEDS

M

1 e e Hiet s ARt e J"M\“&”"M‘K ‘?"”' oy T - ity ac, " it
~ Ik nd i S A4 "
. ~

1st gear Reverse and lst speed clutch

2nd gear Same as 1lst gear on shift levers

3rd gear Reverse and 2nd speed clutch .
4th gear Same as 3rd gear ‘

5th gear Reverse and 3rd speed clutch

6th gear Same as 5th gear

7th gear Reverse and 4th speed clutch

8th gear Same as 7th gear
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ADJUSTMENTS AND ASSEMBLY INSTRUCTIONS -- Notice in Figure 6
that all adjustments and assembly instructions are shown. This figure
covers the 5000, 8000 and 16000 series transmission assemblies. This is
possible because of the similar designs and interchangeable features.

There are two adjustments that must be made in re-assembly of the
transmission. One is to shim the idler shaft bearings to produce 0 to 0. 003
end play. The second is to shim the output shaft bearings tc produce 6 to

8 1b. -in. preload.

NOTE: It is very important to tighten bolts and shaft nuts to specifications.
Also, there are replaceable sleeves in all clutch drums. These must be

replaced according to specifications.

INTERNAL TUBING DIAGRAM -- Figure 7 shows the tubing mounted inside
the transmission which directs oil to the clutches and also to all bearings.

Lines show flow to the bearings and clutch disc, as well as the oil préssure

flow to the clutches.

The tubing is riveted to the transmission case. A sleeve is used in the
case tubing bores, A special tool is used to roll the tubing intc the sleeve

for proper support and leakage.

CAUTION: This tubing can be damaged if gears are not blocked in their
position when removing shafts from the transmission case.

MANUAL SHIFT CONTROL VALVE -- The control valve assembly (see
Figure 8) on the transmission consists of a valve body with selector valve
spools, connected to the steering column by external linkage. A detent

ball and spring in the selector spool provides four positions -~ one position - -

for each speed range. A detent ball and spring in the directional spool
provides three positions -~ one each for forward, neutral and reverse.
The HI and LO forward spool has a detent ball and spring for only two

. =13~

v —— e iy e - o

ST 85,30 SN BB S o e
Ldha R T GRS L che 4 AR AL ’
3 3 X » & RPN, S, o SN R T VA 3
N v O AR SR N V) 3£ 000 R LU 134 BA B

£
A
r‘
¥
(4
4
B
s
iz
4
i
¢
K
1




.r-,. e .cc_-n PR T ~ f.w.r«.....m AR ..zn"w“'.m m.:..ﬁ Qi ~“m % ..\u” ST S U Rittsdeyaa et 0 R MR S oy o 0 DAL Wil ot P oo sh e Wt T Ry PR PN . ; % R bt RN A 1 4 il
4 ) « | ) ™ RTINS e S SASERAL XA S
wea8etp Surqni Teuxsjuy [ °Srd
DSTP Yo3INnIo pue
& 03 MOTJ smoys
e s8utaeaq a9yl 03 MOTI SMCYS soyo3nTd @Yyl 03 MOT3I
TR 0~=0 UOT3o°§ N h
. - sanssoad aqny w%%m sanssoad yo3nyo fiy
N m S Y1 4 |
“. — €1 . w
; 9SeD JO opTS |
m sutlus s3soddo - °5e3 3 Mammww owwﬂwﬁ |
opPISUT-ieal pISur |
‘ sooeTd-¢ 1
{ 7/ |
g—g UOTIODS O il
i
O O A ®) | 1|
. g
O OO 3
y i
gy \ | S 4 i
91 11 o o ¥
O ®) O @ i
% ° CC° s9901d-¢ % |
-y UOT30® o
. [ ./.hﬂr . o o < < Hu m . —
X o © o X |
W PIE ) o ,
y . o o
: LT )
N ‘ . ‘ o o ° e S 1
W \ ( | : \114 | {
g : 9SBD JO $90B] aeax %nu K - \
: S ” R Ju0iI uo severd /7 % 5 “
) ; . e uoT3d8g TeoTd4] M\ , Eo
~ < | . 3 ,
: > p > 14 i pIEeMT o3 m
Aloxenior fosionaa DY MU ] - , |
AN w( . , m
AN kx HY © | 8 e, OB o *W
; /__n._ : 20BJ I9A00 TOA2UO0O O TS O P
A . uo sooetd TI j : ¥
uoT309g TeoTdL] ;
\\ L 9 ¢ % ¢ 4
9¢ S¢ %¢ 1A ¢¢ 1¢ 0¢
61 :
o
xrlr ‘ M :n \ M . . 4 f N * ' Lt swe e e b ’ T r M S R e T T e taris Rhssesiieildie kY S L R T T R .l.f.v _ .N,%ua?‘.,r-.,”... s e




2 [T 7

.

= o

e nn T

T TS

3 ey e .:...,.

Bl S 2o
t

)
.
.

-
PIIVH PEEHALE NGHT A DT R YAS i IR LTS

AM 2-22

T A

9ATEA

A3y93es
19319AU0D

A9]a94

« .

e SR axie F K0 Ok e i

uoo 03

(x24600 03 wuwmﬁﬁm
03 dund) MOT3F TTO

e s
MR

capem o D8 T wat e

t
S oW

L, .
o R e N T v Ny S SRR M oo ol e 0

Sutads n aATRA
xo3eTn89x yoanTo

AR TAR ST AN 0V DN ALv] P Ty b 431 PR cyon

noT3 TTO pue syoods 3FTys [enuUEBR § 'Bid

Toods paemady o1 ® TY

Toods
F3o-3anys N

O

110 to 1303

i
—+ —

]

psi

"

180 to 220 ps

—
PR

AR Mzitart.ons 23, " .‘ ” e P g
2 SRR A s g AR e S Sl S e

IAESERSt i bak il ivi g o - N

ARSI

*‘l..

O

)

4

-_j___.._._ ..._/\
\

e e — . — — — —

...15_

VYoo

19T00D wWoxJ
uiniax TIO0

SATBA TOX3UO0D JO INO R UL

Toods
98I9A9X R paABMIOT

)

MOTF TTIO ®» sToods 3IIFYs Tenueu

1o0ds
=muw 10309T9s poads

ot SIS




e P e .-

R R s T B e o e L Y o % I e e S i i e

T sy oyl

AM 2-22

TS .
Lot D i, sad b tteitenl. Ao oo

‘ .
o g« sl s i s
B = 1w x Tnid

ymey o

reren oot S S

positions. With this condition, you have the spool in either HI forward or
LO forward, B

For all Front-End Loaders, the control cover valve contains a shutoff
valve spool, operated by an air cylinder valve, located on the control
cover, This valve is connected to the brake system by a hose line, When
the wheel brakes are applied, air enters the valve and overcomes a spring
force, This forces the spool to shift over and block oil pressure from
entering the forward clutch, In this manner, a "neutral' is established
without moving the control levers. The shutoff valve will establish a
neutral positon only when the directional lever is in forward position,
engaging the forward clutch. The shutoff valve will function when brakes
are applied with directional lever in reverse position, but it will not block
s pressure to the reverse clutch, and will not establish a neutrgl position.

] Notice in Figure 10 that a hole is drilled from the main supply line to the

| reverse clutch side of the directional spool, which bypasses the shutoff
valve when hrakes are applied. :

e

SECTION D -~ TRANSMISSION SHIFTING

The following paragraphs and illustrations show what happens within the
manual shift control valve when different ranges are selected,

Figure 9 shows the clutch oil pbrts in the confrol cover, , The dashed lines
are in the top portion of the valve and the shift spools are in the lower
portion of the valve. The control valve is machined to a smogth flat surface
and ig covered by a flat steel plate. The plate is bolted to the converter
cover with many bolts to prevent the oil under pressure from leaking from
one port to another. 1

Figure 10 shows the pump oil supply to the first speed cluich with the
forward-reverse directional lever in neutral position, The vehicle ./i7’
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will not move with the valve in this position because the 1st speed clutch
is the only clutch engaged.

Figure 11 shows the oil pump supply to 1st speed clutch and LO forward

clutch. The vehicle will now move in 1st gear with valve in this position.

The speed is 0-3. 8 mph. If the HI and LO forward spool were shifted
upward, you can see that the HI forward clutch would be engaged. This
would give a 2nd gear 0-5, 1 mph situation.

Figure 12 shows the pump 0il supply to 2nd speed clutch and LO forward
clutch. Now the vehicle is in 3rd gear. The speed now is 0-6. 9 mph.
Shifting the HI and LO forward spool to the upward position gives you 4th

gear and speeds up to 0~-9, 1 mph.

Figure 13 shows the pump oil supply to 3rd speed clutch and LO forward
clutch. The control valve now shows the vehicle in 5th gear, traveling
0-12.2 mph, If HI and LO forward spool were shifted upwards, then the
3rd clutch and HI forward clutch would be engaged. The vehicle would
then be in 6th gear, traveling 0-16. 0 mph, '

Figure 14 shows the oil supply to 4th speed clutch and LO forward clutch.

The vehicle would now be operating in Tth gear traveling 0-21. 8 mph.
Again, if a shift of the HI and LO forward spool were made upward, the
vehicle would be in 8th gear, traveling 0-28, 8 mph,

Always remember that on the speed selector spool, oil flows through the
spool to 1st speed and 4th speed clutches, then around the spool for 2nd

and 3rd speed clutches.

There are four clutches on the speed selector lever and two forward
clutches. This gives a total of eight speeds forward.
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Figure 15 shows the qil supply to 4th speed clutch. I the directional spool
were shifted downward, oil would be blocked from going to the HI and LO
forward spool and would be directed to the reverse clutch. The vehicle
then would be traveling backwards at 0-21. 8 mph. Also note, that oil is
flowing to the reverse clutch, even though'the shutoff valtvemay be in the
shutoff position. The reason for the drilled passage to the reverse clutch
is so that if a dumping operation were taking place, the operator could
reverse the vehicle even though his foot is on the brake-pedal.
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AM 2-22D
- DIDACTOR PLATES FOR AM 2-22D
1st 2nd 3rd 4th 5th 6th 7th 8th
F
mg;ward 0-3.8 0-5.1 0-6.9 0-9.1 0-12.2 0-16.0 0-21.8 0-28.8
Reverse
mph 0-3.8 ——— 0-6.9 —— 0-12.2 - 0-21.8 - -
(a) travel speed ranges
FORWARD SPEEDS
1st gear LO Forward and 1st speed clutch
2nd gear HI Forward and 1lst speed clutch
3rd gear LO Forward and 2nd speed clutch
4th gear HI Forward and 2nd speed clutch
5th gear LO Forward and 3rd speed clutch
6th gear HI Forward and 3rd speed clutch
4 7th gear LO Forward and 4th speed clutch
: 8th gear HI Forward and 4th speed clutch
REVERSE SPEEDS
! 1st gear Reverse and 1st speed clutch
4 2nd gear Same as lst gear on shift levers
] 3rd gear Reverse and 2nd speed clutch
l 4th gear Same as 3rd gear
: 5th gear Reverse and 3rd speed clutch
5 6th gear Same as 5th gear
E ] 7th gear Reverse and 4th speed clutch
9 8th gear Same as 7th gear
g (b) clutch engagement
[
% Plate I Travel speed ranges and clutch engagement
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: MICHIGAN/CLARK TRANSMISSION --
5 TRANSMISSION AND CONVERTER FUNCTION
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AM 2-22D
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/

In this film we will continue our discussion of
the Michigan/Clark Power Shift Transmission
and Converter.

We will discuss the construction and operation of
the converter and transmission assemblies, and

: Hum?gsg?ugti:eering m;/n:éafit:rt:lnlggs.ca(goﬁd' ' how oil pressure is maintained in them. We will
! also discuss converter stall and oil pressure
F& . . \ through the cooler assembly.
i ress A Check to see that timer and
o index are OFF. Press 4 2.
E: l 1-1
o [
The vehicle axle assemblies receive power from You are incorrect. I
! the engine through the Michigan/Clark torque con-
verter and the power shifted, eight speed forward, _ The torque multiplication ratio for the converter
four speed reverse automatic transmission. , l section of the Michigan/Clark system is 3 to 1.
i ,
l The power multiplication factor for the converter I This means that although the rpm's are reduced ;
o section is to one. ; to one-third that of engine speed, the TORQUE 1
1
I ! is multiplied three times. !
A. three L,' .
B. four 3 gi
. E C. two 3 Press A ‘(— '
El
[ ! )
| 1-2 i -3
1 o L 3
74 [ re
OK. | Incorrect. {
The torque converter accepts rotating mechanical energy l
from the engine, converts it temporarily to hydraulic In the Michigan/Clark converter, the driving '
energy and then back to rotating mechanical energy ! member is the IMPELLER. b
3 (torque). ; . ',
F;; The impeller also serves as a pump for the oil ?
i The Michigan/Clark converter consists of four members. that drives the other rotating member of the
; The is called the DRIVING member. converter. '
; A. drive disc &
3 B. reaction member &~ Press A {~
C. turbine 5 , ‘ :
D. impeller ¢, 1-3 1-5
- %4 . [ o — ——— e ot - — — — J
2
[ -

*
.
¢

OK.

W

A gear is splined on the impeller hub, driving
through gears which rotate the hydraulic pumps
mounted on the converter housing cover.

b4

Rault LN

The impelier and the drive disc members form
the outer shell of the converter assembly.

A SAL

Press A 7

1-6

~

Mechanical rotation is transferred from the impeller
to the (1) , which is the driven member.
This rotation (torque) is transmitted by (2)

linkage.

A. (1) reactiox member (2) mechanical &
B. (1) turbine (2) hydraulic /2
C. (1) turbine (2) mechanical 7
D. (1) reaction member (2) hydraulic 7
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DIDACTOR

Itis called the . | The member which is splined on a fixed support .

. ! and does not rotate is called the REACTION by

A- drivedisc // MEMBER. Pog

B. reaction member /2. .
Press A /2. [

3 1-10 1-11 Aﬂ %

L S i 4 3

T — -

, /2 |1 3 ;
: 1 $o +
: : . i Es
¢ ‘ oK OK. 3
The fixed member of the converter assembly is The reaction member is the fixed member of
the reaction member. | the converter assembly. %
: ! { =
- ’ :
i The turbine runs within the outer shell and is : Since you have madz an error on a question or
' connected to the converter output shaft. two so far, let's have a brief review of this Z:
introduction to the converter. 5

If you would like a brief review of this introduction 3

to the converter, press A. Otherwise, press B. PressA 2 g

Cl— / 1-12 .

X(c)-13 | L

: b - =
- £
| — - e 15
: e el
Now let’s look at the transmission section. 'é

Both parts of yo - are i . £

The Michigan/Clark transmission is a power shift unit ; P your answer are incorrect i;

with eight speeds forward and four speeds reverse. ; . 4
ght Sp p The Michigan/Clark transmission is fully power |

The unit is fully power shifted through a shifted through the action of HYDRAULICALLY 17
actuated @) disc clutches_L_ actuated, MULTIPLE disc clutches. 4

v ’ . T

H . &

A. (1) mechanically (2) single/% ' %

B. (1) hydraulically (2) single /& Press A /7 |4

C. (1) hydraulically (2) multiple/ 7 ! €s ;

D. (1) mechanically (2) multiple /é %

2-14

2-15 4

i #

Both parts of your answer are incorrect.

The impeller (driving member) transfers torque
to the TURBINE, which is the driven member.

The only direct connection between the impeller

and the turbine is oil, so we say that they are
linked HYDRAULICALLY.

Press A /f

Only part of your answer is correct.

The impeller transmits torque to the TURBINE,
which is the driven member.

Since the only direct connection between the two is

oil, we say that they are linked HYDRAULICALLY.

Press A /ﬂ

7

OK.

One member of the converter assembly is
splined on a fixed support and does not rotate
in either direction.

No.

The drive disc forms part of the outer shell of the
converter (along with the impeller). It couples
the converter to the engine.

C=—11y
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Only part of your answer is correct.
The Michigan/Clark transmission is fully power

shifted through the action of HYDRAULICALLY
- actuated, MULTIPLE disc clutches.

o

Press A / 7

AN

AM 2-22D
10/26/67

‘7

OK.

The design allows the operator to power shift into
any desired speed range and direction, merely by
moving the levers on the steering column.

-

i . The transmission gears are in CONSTANT mesh.

Press A /G
2-16 2-17
. - _— -
i /8 4
For ease of discussion, the gear box can be considered Incorrect.
g to be made up of two halves. The transmission output shaft is part of the LOWER
The upper half consists of the forward and reverse half of the gear box.
shafts and clutches. i
The forward and reverse shafts and clutches (in the f
These drive the shaft in the desired upper half of the gear box) drive the IDLER shaft in :
. direction. the desired direction. ;
]
A. output /7 §
Press A b A
. B. idler 2¢ g
i.
2-18 2-19 .}
No.

OK.

The lower half of the transmission gear box is
the SPEED section. It receives power from

Power is transmitted BOTH by the forward end ]
of the idler shaft (to the first and second clutches) )

3

¥

N

of the idler shaft. and by the rear end of the idler shaft (to the third
and fourth clutches). ' :
A. bothends <2
B. only one end Z§
Press A 22
- 1
2-20 2-21 |
o T B
22 | 2z
i
OK. {
) , If the third or fourth clutches are applied,
If the first or second clutches are applied, power ! they are driven by the large gear at the
is transmitted from the idler shaft pinion gear { rear end of the idler shaft. Power is then
(located on the forward end of the idler shaft) to transmitted to the output shaft by way of -
the large gear on the clutch drum. From there the appropriate clutch and shaft and the
‘ it passes through the appropriate clutch and final gears.
f shaft and through the final gears to the output
i shaft.
: Press A 24
Press A 23
! 2-22 2-23
e e e e - L
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. 24 25
. The first and second clutches receive power You are incorrect.
fromthe - (1) end of the idler -
ghaft. The third and fourth clutches receive Perhaps you missed the information that would
power from the ) end of the have helped you answer the question correctly.
idler shaft. .
' Let's review briefly; then you can try the question
A. (1) forward () rear 24 again.
B. (1) rear (2) forward 2 &
[}
i Press A 25
2-24 2-25
L. — -
& e
i
26 L7
! . 1,
OK : There are a total of seven clutches in the Michigan/Clark :

Power from the transmission output shaft is trans-
ferred to the axle ring gears and pinion, and flows
out to the planetary gears (included on certain models).

PN

The planetaries are located on the outer ends of the

! axles. They apply the driving force to the vehicle
wheels.
Press A 27

2-26

power shift transmission. The clutches are as follows:

1st SPEED CLUTCH
2nd SPEED CLUTCH
3rd SPEED CLUTCH
4th SPEED CLUTCH

LO FORWARD CLUTCH
HI FORWARD CLUTCH
REVERSE CLUTCH

Press A 28
2-27

28

As in the Allison transmission, TWO clutches must
be engaged in the Michigan/Clark unit before the
vehicle will move.

One of the two clutches will determine the speed
range; the other clutch will determine the directipn

of travel.

Press A Zﬂ

2-28

You are incorrect. (See PlateI.)

Engaging the HI forward clutch and the first speed
clutch gives you second gear and a vehicle speed
range of 0-5. 1 mph,

To obtain first gear (vehicle speed 0-3. 8 mph) the
first speed clutch and the LO forward clutch must
be engaged.

Press A 2 .

2-30

VEHICLE SPEED AND DIRECTION

See Plate I

In order to obtain vehicle speeds of from 0 to 3.8
mph, the clutch and the first speed

clutch must be engaged.

A. LOforward 2f

B. HI forward 32

2-29

PR

1

3/

OK. Engaging the LO forward clutch and the first
speed clutch gives you first gear (forward).

Various other combinations of the HI and LO forward
clutches and the speed clutches are needed to obtain
other forward speeds. See Plate I

Press A 32_

2-31
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The eight forward speeds are obtained by engaging
either the HI forward or LO forward clutch,~and
one of the four speed clutches.

The four reverse speeds are obtained by engaging the
reverse clutch and one of the four speed clutches.

Let's review this brief introduction to the transmission
section, since you had trouble with a question or two.

Press A /%

2-36

hacagnss oe -

g
3
2
7

24

&

S0 2 K r b e

S dadiand

B

g
4

The clutch regulating valve spring maintains

a pressure of _ psi when compressed.

A. 60to80 42
B. 110to 130 27
C. 180t0220 ¥/

3-38

o

-~ . .

Michigan/Clark converter and transmission system.

Rressure in the system is regulated by the CLUTCH
REGULATING VALVE SPRING and the CONVERTER
REGULATING VALVE SPRING. After the oil exits
from the converter, pressure in the lines is created
by RESISTANCE in the lube manifold und cooler, and
in the lines going to and from the cooler.

Press A FB

3-37

Dl n Ac . AM 2-22D
. . . 5 10/26/67
- - At -_— .
Jﬂz 323 4
F example: . 3
* pe No. See PlateI(b). Third and fovrth gears are
With the third speed clutch and the LO forward obtained by engaging the second speed clutch and
clutch engaged, (1) gear is obtained, either the LO forward clutch (for third gear), or
If the HI forward clutch is engaged along with the the HI forward clutch (for fourth gear).
third speed clutch, (2) gear is obtained.
Engaging the third speed clutch and the LO forward
A. (1) third @) fourth 22 : clutch gives you FIFTH gear. Switching to HI
! {forward then gives you SIXTH gear.
B. (1) fifth (@) sixth 33
C. (1 i ; % -
(1) third @) fnfth 34 Press A 3o
2-32 2-33
Z ] 25
No. See Platel (b). The third speed clutch is NOT OK. i
:ngaged to obtain third gear. Third gear !5 obtained The eight forward speeds are obtained by engaging
f fn:agl ng the LO forward and the second speed . either the HI forward or LC forward clutch, along 1
clutehes. ‘ | with one of the four speed clutches. 3
Engaging the third speed clutch and the LO forward The four reverse speeds are obtained by engaging %
clutch gives you FIFTH gear. Switching to HI for- , the reverse clutch and one of the four speed clutches. 1
ward then gives you SIXTH gear. ' l
i If you would like to review this introduction to the
| transmission section, press A. Otherwise, press B.
Press A 3@ I / ,L 3 7 :
2.33
230 X(c)- 2% »
e L J
26 | 37
OK. Let's see how oil pressure is maintained in the

m———-_ . ——— v a—

-

S pe——

No. (See Plate IL.)

The converter safety valve is set for 110 to 130 psi.
This valve operates to unload the converter if the
cooler becomes plugged or if the downstream
regulating valve becomes stuck in the closed position.

What pressure does the clutch pressure regulating
valve maintain? (See Plate IL.)

Press A "35
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No.

You may be thinking of the pressures at the y
converter under varying conditions. We'll
talk about those shortly.

Now, what pressure does the clutch pressure
regulating valve maintain? (See Plate IL.)

PressA 38
3-4o

AM 2-22D
- . - 10/26/67

9/

- —— -

OK.

The clutch pressure regulating valve maintains
180 to 220 psi on the clutches whenever the engine

and pump are operating.

This pressure is from the pump to the clutches and
can be checked at as shown on Plate II.

A. location "F" “2-
B. location"B" 435

C. location "H" é(& 341

. 42

No. If you said location "F" or location "H", you
are incorrect.

Location ""F" gives you transmission lube pressure;
location "H" is the measuring point for transmission
leakage.

The pressure from the pump to-the clutches (180 -220
psi) is measured at Jocation "B". (See Plate II.)

Press A 4,5

3-42

¢ i - "o -

oo

43

OK. 0il is directed into the control cover at location
"B"  and then through the clutch pressure regulating
valve to the clutches.

When the clutch regulating valve spool moves, (after
the clutches have been satisfied), it compresses the
regulating valve spring until a port is exposed along-
side the bore. This allows the oil to exit from the
control cover and enter the converter at location "'C™.
(See Plate II.)

Press A 4t}

74
The converter regulating valve (mounted on the
OUTLET side of the converter) is a hardened spool
valve operating in a close fitting bore, much the
same as the clutch pressure regulatiﬁg valve.

The spool in the converter regulating valve is backed
up by a spring, which helps it to hold oil in the con-
verter cavity until a specified pressure is reached.

Press A 45

3-U4h

)

You are incorrect.
The converter regulating valve normally
is get to maintain a minimum of 60 psi

internal pressure in the converter under
all operating conditions. '

Press A 45

3-46

-

———r o S s e, Son

e e e e - e

The purpose of tne converter regulating valve
is to maintain a minimum of psi
converter internal pressure, to assure proper
performance under all operating conditions.

A 90 45
B. 80 47
c. 60 48

3-45

o - - ———

You are incorrect.

At high engine speed (2000 rpm), the converter
in pressure would be about 80 psi. We'll talk
more about that shortly.

The converter regulating valve normally is set

to maintain a minimum of 60 psi in the converter
under all operating conditions.

Press A fg




_DIDACTOR -

48

oK

The converter regulating valve maintains a
minimum of 60 psi converter internal pressure. ’

Sez Plate II. If you install gauges at locations
) "C" and "D", you will obtain a reading of at
least 60 psi at both locations at low engine speeds. \

AM 2-22D
10/26/67

g

If engine speed is then increased to 2000 rpm,
the pump will then be displacing 31 gpm (on
units equipped with a 31 gallon pump). Twenty-
nine gpm will flow into the converter and two
gpm will go to maintain clutch pressure.

Not quite. (See Plate II.)

Remember that the converter regulating valve
maintains a steady pressure inside the converter
of 60 psi (measured at location “D"}.

At LOW ergine speeds. the converter in pressure
(measured at location “C") is approximately 60 psi.
At high engine speed, the pressure at "C" climbs
to about 80 psi. due to increased oil volume flow.

Press A
T 5¢

2
ot
OK. Converter in pressure is about 60 psi at low

engine speeds, and about 80 psi at 2000 rpm. It
is measured at location ""C"’ as noted in Plate II.

Converter internal pressure is checked at location
“D" and normally 1s 60 psi under all speed conditions.

Let's have a quick review now, since you have missed
a question or two in this section on system oil

pressure.

Press A J7

3-54

¢ AT L AR LIRN,

—

Tt

———— tmmin - s

b kT G s are W hperm Gy wcdn

Press A 57
Press A ¥ ?
3-48 349

1 . ]
T —
, ST = Xy4
: No. You have the correct answers reversed.
t' See Plate II.
> At 2000 engine rpm, with the forward-reverse

With the engine turning at 2000 rpm and the shift lever in neutral, pressure at location *'C*

forward-reverse shift lever in neutral: | (converter in pressure) climbs from its former

value of approximately 60 psi to 80 psi.
Pressure at location ""C'* will be about (1) psi
and pressure at location "D will be (2) psi. Pressure at D" (controlled by the converter
regulating valve) is 60 psi under all speed conditions.
A. (1) 60 @) s0 97 PressA __
B. (1) 80 (2) 60 532 A
A
; C. (1) 60 (2) 60 2 3-50 4_51
i C e B .
- -
1, Ve
32 i <3
| OK.

Converter in pressure is about 60 psi at low
engine speeds, and about 80 psi at 2000 rpm. .

The turbine in the converter turns at approximately
the same speed as the vehicle engine and the
impeller. when the forward-reverse lever is in

neutral.

Press A 95~ /i/ (5) 'b.’/

— e E—— e ——

CONVERTER STALL

If the direction selector lever is shifted into either
forward or reverse, the speed selector lever shifted
into the eighth spead range, and the drive wheels
blocked by applying the parking brake, the converter
will stall if the engine is accelerated to full throttle.

Under stall conditions, the pressure at location "D"
(Plate II) will remain at 60 psi. The pressure at
"C", however, will drop to slightly below 60 psi.

Press A \5’é

4-33
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See Plate I Both parts of your answer are incorrect. See
Plate II.

Under converter stall conditions, the pressure at
location “C" will be _ (1) _; the pressure at "D"

The pressure at location "C" will fall slightly
wilbe (2) .

below 60 psi. The pressure at location"D", how-
ever, will remain at 60 psi. Remember, pressure
at "D" is 60 psi under ALL operating conditions.

U 3 SR TN 5

A. (1) slightly higher than (2) slightly lower than 5"7
60 psi

60 psi g
B. (1) 60 psi (2) slightly lower than Y E
60 psi Jg Press A 5’? 5
C. (1) slightly lower than  (2) 60 psi ' 2
60 psi ﬂ . !"-5? ki
4-56 ! 7
i z
’ ';‘g
r r 37
' ‘Sg 3
a4
You have the correct answers reversed. (See OK. 3
[ Plate I1. ) 5
! The reason fi i . :
Under converter stall conditions: o . or the drop in pressure at location 3
— = o | during converter stall is that the turbine is &
The pressure at location D" yill remain ' stopped and the impeller is pumping maximum ofl .
at its nor level of 60 psi. The converter volume agai i 3 mak < :
regulating valve maintains 60 psi under all gam-st 1t, attempting to e the turbine <
conditions, including converter stall. rotate and drive the wheels. 3
At location "C", however, the pressure drops f
to slightly below 60 psi during converter stall. H
. Press A W Z
Press A 5‘7 i £3
. 4-58 ; %]
. ! 4-59 4
£ S 1. 3
- —_— [ —
g || ¥ 3
Due to the pumping action of the impeller, oil ’ : No. ;
from the turbine exits through the reaction member I i K . ind . . P
and re-enters the impeller (under full stall | 3 . e:ep ml mind what we have s-a1d e?rhfar -~ converter
conditions). ’ b Internal pressure normally is maintained at a
steady 60 psi by the converter regulating valve.
Oil, leaving the reaction member for the impeller, 3
flows across the converter inlet port. When this When oil flows across the converter inlet port during Z
occurs, there is a slight drop in pressure. full stall, there is a slight drop in the converter in
pressure.
A. converter in é 2
B. converter internal é/ Press A é 2-
4-60 )
4-01
. _— —— — et e

OK. Converter stall occurs when the

are held temporarily stationary and the engine is

The oil flow speeds up temporarily across the
run at full throttle.

inlet port, and converter in pressure drops to
slightly below 60 psi under fuil converter stall.

ML S Y e od it A SRS A, pak st

A. impeller and the reaction member é%

In any hydraulic system, when the flow rate B. turbine and the transmission output shaft @é
increases at a given point, there is a corresponding C. impeller and the drive disc é 5
DEcrease in p: 2ssure at that point.

4 R SN AL

Press A ‘}

L-62 4-63

1
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*  Youare incorrect.
Remember that the impeller is pumping maximum

volume during converter stall. It could not do this
if it were being held stationary.

Also, keep in mind that the reaction member is
splined on a fixed support. It never rotates.

Think about how the converter may be stalled
intentionally and try the question again.

Press A 63 beeh

\Q

AM 2-22D
10/26/67

- - -

pov_ o

6S

Your answer-is incorrect.

Remember that the drive disc connects the
vehicle engine to the converter, and that the
engine is run at full throttle during converter
stall. Keep in mind that the impeller pumps
maximum volume during full stall.

With these things in mind, try the question
again.

Press A é 5 4-65

&6

OK.

The turbine and the output shaft are not free to
rotate normally under converter stall conditions.

The maximum allowable time for sustained
converter stall is

A. one minute 65
B. tenseconds £ 7
C. thirty seconds & 7
466

N e anmrmse e sy

- t———— ..

4

No.

Converter stall can be sustained slightly longer
than ten seconds with relatively little danger.

But the maximum allowable time for sustained
converter stall is 30 SECONDS.

Press A éf

4-67

é8

I_n_correct.

Converter stall sustained for any longer than
30 SECONDS may cause damage to the converter
and‘or transmission.

Press A é q

4-08

L

Vrus
—_
o~

DI TR L e DO TN O DS

SR q};.

A

IToxt Provided by ERI

RIC

[ R =

No.

The primary danger to the converter and trans-
mission seals during converter stall is from
excessive HEAT. The heat comes primarily
from the violent swirling of oil as it is driven
against the stalled turbine by the impeller.

‘?Z

Press A

L-70

R

\ teeemne s WAL S e o~‘-‘1
H

——

.- PR

69

OK.

Never maintain converter stall for longer than
30 seconds at a time!

Holding stall for longer than 30 seconds may result
in damage to the converter and/or transmission.
The converter and transmission seals may be
damaged, primarily due to excessive
build-up.

A heat 7/

B. pressure 77
4-€9

OK. Excessive heat is the biggest danger during
converter stall.

If you would like to review this section on converter
stall, press A. 57 &~

Press ggyou would like your review to include
our discussion of oil pressure in the converter

and transmission. X( 6)‘ 7>

Press D if you prefer to go on.

/3

3-71
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OK. Heat build-up during converter stall may
damage transmission or converter seals.

Let's have a quick review of converter stall, since
you have made an error on one or two questions.

Press A O"g/

/0

-t m—

AM 2-22D
- - 10/26/67
OIL COOLER

After oil exits from the converter it flows directly
to the cooler.

Resistance in the oil lines running to and from the
cooler creates about 5 to 10 psi pressure when
there is about 26 gpm oil flow from the converter.

i

. Press A 7%—
[
4.72 ; 5-73
|
L — -
7 R
I the original volume flow through the converter No. This was a review quastion from the preceding i
supply pump is 31 gpm, and if only 26 gpm flow film. ;
from the converter to the cooler, what has :
i - From the original volume flow through the supply i
happened to the remaining five gpm? . !
pump (31 gpm), three gpm are used to lubricate the i
- i t are used to help . .
A. Five gpm are needed to actuate the clutches 75 supply pump gearing, and two gom P '
3 maintain clutch pressure (through leakage around the
B. Two gpm lubricate the supply pump gears; 7{
three gpm leak past the clutch seals clutch seals).
C. Three gpm lubricate the supply pump gears;
two gp;gnp leak past the clutc%ps):a;ls pe 76 This leaves 26 gpm flowing from the converter to .
the cooler. .
Press A 74 N
5-74 3-75 !
i
—

76

OK.

Baffle plates built into the cooler cause turbulence
of the oil as it flows through. In this way a
maximum volume of oil is exposed to the cooler
water jackets, and the oil is cooled more efficiently.

These baffles create resistance to oil flow in the
cooler.

Press A 77

Incorrect.

Under normal operating conditions the pressure on
the OUTLET side of the cooler is somewhat LOWER
than the pressure on the inlet side.

We say that there is a pressure drop across the
cooler.

Press A 7?

5-78

- ap————

s ey

Normally, pressure will be
on the outlet side of the cooler. compared to
the cooler inlet pressure.

somewhat higher 7&
B. somewhat lower 77

78

about the same

OK. With the oil at normal operating temperature
and the engine turning at 2000 rpm, the INLET
pressure at the cooler will be about 28 psi. This
pressure is created by resistance to oil flow in
the lines, in the cooler and in the tubing which
feeds the bearings and clutch discs.

OUTLET pressure from the cooler normally will
be about 5 to 15 psi.

Press A 77’ /
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79.)

01l flows from the cooler to the lube manifold.
There it enters tubing inside the transmission
case. Oil flow in the tubing creates pressure
of approximately 5 to 15 psi, which can be read
at location "F", (Plate II).

Press A ffﬂ

5-79.1 -

4

AM 2-22D
10/26/67
S X

&0

See Plate.-IL.

At 2000 rpm, with the oil at normal operating tem-
perature, pressure at location "E" will be approxi-
mately (1) - psi. Pressure in the line leading

to location "F" will be approximately  (2) psi.

A (1) 28 @) 5to15 Z2
B. (1) 5015 (2) 28 #/ i
C. (1) 28 (2) 10t030 F2

5-80

— ) ]
You have the correct answers reversed. (See Plate 1I). ' Only part of your answer is correct. (See Plate II.) X
. Pressure taken at location "E" will be approximately
With oil at normal operating temperature and engine 28 psi, as you said - $
speed 2000 rpm: ’ ) i
But OUTLET pressure (taken at location “F") nor- .
Pressure taken at location "E' will be approximately mally will be about 5 to 15 psi. You may have been
28 psi. Pressure taken at location "F" will be al_)out thinking of the pressure drop variation limits, which ‘
51to 15 psi._ we'll talk about next. '
i
PressA 272 Press A £ 3
, 5-81 3-82 i
P C . »
- r <
- t L
“ZZ | =4
OK. |

Cooler inlet pressure normally is about 28 psi.
Pressure on the outlet side usually is 5 to 15 psi.

The difference in pressure between the inlet side
and the outlet side (the pressure drop across the
cooler) is normally about 10 psi. The maximum
allowable pressure drop is 30 psi, according to
manufacturer’s specifications.

Press A /f 4/

OK.

Pressure drop across the cooler (at 2000 rpm)
is 10 psi normal and 30 psi maximum.

If you would like a brief review of the oil cooler,

. A7 -
press A /';,

Otherwise, press B. < 7 Y/,
X (C)- A

 ——n = ——— o e + & 8

Specifications for pressure drop across the cooler
on systems using a 31 gallon pump are

.

A. 5 psi normal: 15 psi maximum ¥'¥X
B. 10 psi normal: 30 psi maximum g

C. 15 psi normal: 30 psi maximum XX

{Only the correct answer will move the film.)

OK.

Pressure Jrop across the cooler is 10 psi
normal and 30 psi maximum at 2000 rpm. )

You have had a little trouble with the questions

in this section, so let's have a quick review of
the oil cooler.

Press A

72
3-86
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Congratulations!?

You have successfully completed this film on the
"Michigan/Clark Transmission -- Transmission !
, and Converter Function. "

In the next film we will discuss mechanical and
hydraulic shifting, and oil flow through the valves
and control cover assembly.

: Press REWIND.
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INSTRUCTOR'S GUIDE

Title of Unit: MICHIGAN/CLARK TRANSMISSION -- AM 2-22
CONVERTER/TRANSMISSION 9/22/67

OBJECTIVES:

1. To present a more detailed description of the working
parts of the transmission and converter.

3 2. To show the student what happens within the trans-
' mission when shift changes are made.

4

LEARNING AIDS (suggested)

Vu Cells:

1; Converter Power Flow
Transmission Control Internal Oil Flow

% Transmission Cutaway

Internal Tubing Diagram

Manual Shift Spools and Oil Flow
Clutch Oil Ports

Neutral Position

; 1st and Lo Forward Position
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2nd and Lo Forward Position
§ 3rd and Lo Forward Position

4th and Lo Forward Position
4th and Reverse Position
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Models:

Arrangements can be made to have a working model of a
Michigan/Clark transmission at your center. Teardown and
Assembly on a class participation basis would be excellent
for teaching purposes during these discussions.
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QUESTIONS DESIGNED FOR CLASS PARTICIPATION:

1. What are the four parts of the torque converter?

2. What purpose does the drive disc serve.to the converter?
3. What two members of the converter form the outer shell?
4

What two items create pressure in the system?
Where are they located?

5. How much pressure is maintained on the clutches?
What component causes this pressure? Where can
this pressure be checked?
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. 6. How much pressure is maintained in the converter?
7. s the length of time critical in relation to maintaining
. converter stall? What can happen if this condition
is prolonged? 3
8. Why is it important to mount the converter by hand
. ‘netead of drawing it down with bolts? -
: 9. How is the transmission theoretically divided into
) two parts or sections?
10. What two adjustments need to be made -
3 when the transmission is being reassembled? E
11. What two purposes does the internal tubing serve
inside the transmission?
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