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: SECTION A -- MECHANICAL AND HYDRAULIC SHIFTING
HYDRATILIC SHIFTING -- Notice in Figure 1 that there are two control
levers: the DIRECTIONAL SHIFT LEVER. and the SPEED RANGE LEVER.

3 Both controls are mounted on the steering column in the operator’s cab. -

*§ Through the use of a control valve, hoses, and a steady pressure, most of ‘

the mechanical linkage can be eliminated where the speed ranges are |

, concerned. The forward-reverse lever (directional shift lever), however,

L. is entirely mechanically linked from the steering column to the transmission.

| SPEED RANGE CONTROL -- Pressure, directed to the shift control valve R

4 from a clutch pressure port, is redirected through guides in the valve, and

2} » through hoses (to the transmission) which serve to shift the range selector ‘

and speed selector spools. See Figure 2. ;

The speed range lever is the bottom lever on the steering column. It has 3

ﬂ eight positions for the eight speeds forward, The speed range lever is 2

5 connected to the shift control valve, located under the floor board, by a 4

2 control rod and an adjustable clevis. See Figure 1. The detent stops for ;

ﬂ each position of the speed range lever are located in the shift control valve. "

' E CONTROL VALVE FUNCTION -- The function of the shift control valve is :,

to hydraulically position a combination of valve spools (in the transmission
'"’ control cover) in positions that correspond to the position of the speed

i range lever. This permits the valve spools to direct oil pressure from the
converter pump to the appropriate clutches in the transmission, engaging
the transmission in the speed range selected by the operator.

ST S g

DIRECTIONAL CONTROL LEVER FUNCTION -- The directional control i
lever is the top lever located on the steering column. This lever has
three positions. Forward (away from the operator) will shift the
directional spool in the transmission control cover to the forward position. 3
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Pulling back toward the operator causes the directional spool to go into
neutral. Pulling back to the end of lever travel will cause the directional
spool to go into reverse position. The d’'rectional lever is connected to the
directional spool on the transmission by control rods, a bellcrank and an

adjustable clevis.
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NOTE: Refer to Figure 2 when reading the following paragraphs. - j"

Clutch cil pressure (tapped from the clutch pressure port in the transmis-
sion control cover) passes through a check valve to the accumulator. The
check valve prevents the oil in the shift control system from flowing back-
wards toward the clutch pressure port. Clutch pressure will drop when
shifting from one clutch to another; the check valve holds the o0il in the
shift control system when this occurs. The accumulator stores a supply
of oil under pressure, so that the shift control system has a constant oil -
supply. This constant pressure is needed to insure smooth, quick shifts
from one gear to the next. From the accumulator, the oil pressure goes
through a hose to the shift control valve.

2 o
I Lo B

E; Oil passes from the shift control valve to the speed selector valve in the

transmission through three hoses. There is a marking -- (1), (2), or (3)
where each hose connects to the speed selector valve and to the shift control
valve. These hoses are named hose "one', hose '"two'' and hose "three’,
Oil passes from the shift control valve to the range control valve (in the
transmission control cover) through hose '"one'. Only the shift control
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; valve has a marking of (H-L) where this hose connects. There is no '
marking on the range control valve. .
Pressure in the hoses (when the speed range lever is shifted into different _ 4
speeds) can best be explained in the following table. 5 :
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LEVER POSITION HOSES THAT HAVE

AND GEAR PBESSURE IN THEM

1st 1, 2, 3

2nd 1, 2, 3 Range

3rd 2, 3

4th 2, 3 Range

5th 3

6th 3, Range

7th None

8th Range

Table I Lever positions

SPOOL MOVEMENT OIL PRESSURE -- Keep in mind that the clutch
pressure oil in the shift control system hoses dges not go to a clutch in
order to engage that clutch. Oil pressure in these hoses is for the specific
purpose of moving the spools ¢on the transmission conirol cover. Movement
of these spools directs other oil pressure to the desired clutches, Oil
pressure is relieved in the different hoses when shifting the speed range
lever. The oil that is relieved from the hoses flows into the shift control
main housing and on to the transmission sump through a drain line.

SECTION B -- OIl, FLOW THROUGH THE CONTROL VALVE

NOTE: In the following paragraphs and illustrations, each range will be
discussed by tracing the oil flow in all eight positions, Illustrations can be
found at the end of this section,

Figure 3 shows the shift control valve in first gear position or first reverse.
To obtain reverse gear ratios, the shift control valve must only shift the
speed selector valve in the transmission. When the directional lever is in
reverse, there will be no oil pressure going to the range spool from the
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pump through the transmission control cover. Even though the shift control
valve moves the range spool from high forward clutch position to low for-
ward clutch position, it will not affect reverse ratios in the transmission.
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There is pressure in hoses (1), (2) and (3). The range hose is draining
off, up through the drilled passage in the spool, into the main housing and
out the drain line to the transmission.
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Figure 4 shows the shift control valve in second gear position or first
reverse. There is pressure in hoses (1), (2), (3) and in the range hose.
In second gear, all four hoses have pressure in them.

YRS
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Figure 5 shows the shift control valve in third gear position or second ‘ ’ ;
reverse. There is pressure in hoses (2) and (3). Hose (1) pressure is 4

draining off around the spooci, and the range hose is draining off through - 3 :
the drilled passage in the spool. Both hoses drain into the main housing )
and on to the transmission through the drain hose.

Figure 6 shows the shift control valve in fourth gear position or second
reverse. There is pressure in hoses (2), (3) and in the range hose.
Pressure in hose (1) is draining off.

Ao \“'*a‘*t'}‘“\ SO T SR R,
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Figure 7 shows the shift control valve in fifth gear position or third
reverse. There is pressure in hose (3) only. Hoses (1), (2), and the
range hose are draining off.

Figure 8 shows the shift control valve in sixth gear position or third
reverse. There is pressure in hose (3) and in the range hose. Hoses (1)
and (2) are draining off.

o 2 g‘..?\_‘ .."y‘:&«@%@ $?‘f*f‘$‘ﬁﬁit "WM%"};}M% &}*:‘N‘\J;u'\\‘ Wi

Figure 9 shows the shift control valve in seventh gear position or fourth
reverse. There is no pressure in hoses (1), (2), (3) or in the range hose..
They are all draining off.
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Figure 10 shows the shift control valve in eighth gear position or fourth
reverse. There is pressure in the range hose. Hoses (1), (2) and (3)

are draining off,
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shift control valve shown in lst gear

the directional spool can be in either
forward or reverse direction
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Fig. 3 Control valve in first gear
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shift control valve shown in 2nd geér

L) DAE TR

there is pressure in line 1,2,3 and
the range line
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shift control valve shown in
3rd gear position
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Sth gear position

shift control valve is shown
16543
N
fd
Control valve in fifth gear
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6th gear position

shift control valve is shown
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shift control valve is shown

7th gear position
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A

shift control valve is shown

in 8th gear position
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SHIFT CONTROL VALVE DISASSEMBLED -~ Figure 11 shows a parts
breakdown of the shift control valve. The speed range lever, located on

the steering column, is connected to a cam with eight detents, item No. 6.
The detent stop consists of items 13 and 14. There is a microswitch hold-
ing the detent spring in position. This microswitch is used for vehicles
with lock-up in the converter; The switch prevents any shifting of the
transmission when the converter is in lock~up.

The two holes visible in item No. 22 are the holes for hoses (1) and (3).
The spool housing, item 22, is held to a spacing that provides sufficient
spool sealing by shims, item No. 26, '

During re-assembly, theére are two important items to remember;

(1) Be sure that the same number of shims are replaced
that were removed, and

(2) Position the shift control valve in the 8th gear position.
When looking in the supply hole, the spool land should
be covering half the hole. '

Figure 12 shows a parts breakdown of the transmission control cover.
The function 6f the lryc}ﬁraulicallymsgifte_d control cover is the same as for
the mechanically shifted cover. The only difference is that the speed
selector spool and range selector spool are moved either by spring
pressure, or by oil pressure overcoming the spring pressure, Hose (3)
connects to the end of the selector valve assembly, and pressure works
on the first piston, item No. 3, Hose (2) connects on top of the selector
valve assembly, and pressure works on the second piston, item:No. 6.
Hose (1) connects on top of the selector valve assembly, and pressure
works on the third piston, item No. 7. The range line connects to the end
of the range selector valve assembly, and oil pressure works on the
piston, item No. 61.

Figure 13 shows a cross section cutaway of the eight speed hydraulic shift
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are the only oil
ports shown

Fig. 11 Breakdown of the shift control valve
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AM 2-23

transmission control cover. Oil pressure from the pump comes into
the cover at a point marked "from filter' and passes along a main
supply passage under the spools, The oil pressure comes up at the
speed selector spool. The speed selector spool can be shifted to allow
the oil pressure to go to one of the four speed clutches. OQil pressure
alsc comes up around the declutch valve. If the declutch valve is open
( it always will be on a dozer or scraper) the oil pressure can go to the
directional spool. If the directional spool ~vere shifted into forward
position, the oil pressure could go to the range spool. If the directional
spool were in neutral or reverse, the oil could go no further than the
lands on the directional spool, Pressure goes into 2 drilied passage
(leading from the main supply passage, to a passage leading up to the
directional spool) on the opposite side of the declutch valve. If the
directional spopl is in reverse position, then oil pressure can go to
reverse clutch. The only flow of oil in the control cover passages,
around the spools and to the clutches, will be that which is necessary
to fill a clutch and whatever leakage there is by the sealing rings in
the transmission. The remainder of pump flow will go through the
clutch pressure regulating valye and out a port marked CONVERTER.

F:}gqre 14 shows the speed selector valve assembly in four different
positions, and the range selector valve assembly in two positions,

Note that the oil préssure coming from the shiit contro] valve does not
go any further than the piston it works against. This oil pressure only
overcomes the spring pressure to move the spools,

The pistons in the speed selector valve assembly are slotted and are
limited in travel by stop pins,




ot

£

By Ry ATy

| ' AM 2-23

R A

CONTROL H! LOwW CONTROL
’ FWD 7 VALVE ‘FWD PUMP KFWD VALVE—]

: \

—r"t 1
e

g sty OO R
.

}ig
Tk A WA

ey

LOW RANGE H!I RANGE

[ 4 Range Plunger

pump supdly —, @Sm
: . _— L \ SN
| 4th

L — N r (4 F— — ~ _jf*\* '

5

XU yh“ym M,

bt

00000 =

r; 00000 4 1:_: ‘__j. _% é‘
y ! Eﬂ R 13
3

. 1 J FOURTH SPEED pressurized z
g - . 4
y W draining 7
» \,K\WSQQQQT\YS\\TT\S
.‘; ’ \ K
g E 3
- i ™, i

, ’%J‘ 4
r{ ’ s - & ) b
5 T -
T J 5

o :
% THIRD SPEED HYDRAULIC OIL LOCATES :
5' PORTS ON DOWN SHIFT
SPRING LOCATES :

PORTS ON UP SHIFT

> pump supply A
3 'SSAAMN RN N NN NS i
s N :
N 7 ¥

2nd « 1 N !

. J‘&:\ L '\ s &

P — _r‘ M M ! [ 2
; c—c—r—:-—c—c—e:%_o— 5 —_ “;-.S n——-" v ] : %m £
? ! ! ; ! < k-

“w oo0o0cooocop S .2 i -3 - _i_,' L] :

e O — 3] ! 1

- i SECOND SPEED FROM 4
{ CONTROL 3

VALVE %

43

-F’i”r:?“‘."

R IK IR XRIRXXS
J

>

T B
1 I

T A T T

' Speed Plunger L
feeds 0il to 1lst, 2nd, 3rd, & 4th

Fig. 14 Range valve and speed valve in different positions :

-21-

[ . i a w mm emn e o e o = e e e e o o ave w At kel tnndt m e fo e o



. . B
IS AT Py Mg P o g2t KOS T TR 99 900 g

Math e Iy

.

" .
. S 3 -\ ’

T, o RIS AR RO 08 H KIS SR AR RAFRF AR g iny T —_—

S

T e TRAN AT RO L ATy

AM2-23 D

AM2-24D

DIDACTOR PLATES FOR AM 2-23 D AND AM2-24D

sl 44

e
b R\sn
Y (XS

o mevmte (A4 SSUSURICACIR IS HEASH bl S

I R SR RO A LT e Y TG T ¢

¥

ol
(71-H) p®jaeu
ST 9uTT ®3uea
A9A00 TOIJUOD UOTSSTWSUBI] PUEB SATBA
(¢) pue TOI3u00 3ITYS usoMlaq 93eNUTT OTTNBRIPAH T 93BT
‘(2 (1)
Pajaew aaTtea
10309T9s poads
03 .3uTpeaT Sauly
1
8t _
, {
! |
63 .
& \ ! M_
) —
' t } *
—e * B o m%u 13709 *
: . . aw ~ T Y 1013u02 |
O : ,_ . N .“V. UOTSSTusurall :
aaTeA :\\\\\\\\ A ‘ &W/. // m
TOajuod JIITYs (— m RN Toods |
: _ 103097es
n— mwl:llllln [/ | poads
— N T \
(4) ® T g I—— &> A ¢ Toods 0303798
——— {
yITH poyiBuw \\\\\Q\ 9 ?3uex oy Ty w
ourT Ar1ddns w
: 9ATBA MOBYD oTPT moT 3® 18d (77 M
wo3s£sS TOI3uOD 03 Ng81-310d @ansssad uyoanyoO }
3JTYs uy @2anssaad ou yitm Fsd g7 - w
10 4+ Fsd np1 03 °8iaeryo-sad-ixojzeTnUNOOE ﬂ
§ .
ol
. . 227l
- . ‘. -« - H N
G Apand g ks AdaNe st A K vdu»hvhl,,?w?rtI,,??E.Equmgﬂi?wut.tE ...... ﬁ».::zE.ﬁbﬁt}“zE,uw




. D I R N ) S L T - e RO T AN SN

St 4 A A il s

AM 2-23D
AM 2-24 D A

AR ML RAATAY. e
T

g I g oy i Jr gk L

EAFRT A TR LERHA I TR ) M PN ot B MR SePRN § 2ot AW RE Y o1y £ S SLACL S

line number | & 3
are the onlv oil
ports shown

SALAT R \}‘4’\5‘ LM by

O S T r A

-
e

$rpn

Plate II Shift control valve (exploded view)

AR N T

-2~

©

EC S

A FuiText provided by Eric
?



HAkpiH

+ N .

s 1 ‘ ot N A e g ” - o g e PR
PESRA ISR W RS AL, SR AT XL Ky v s g ST A, R A Yoo ke N e A At Ay foas AT Sz A A s .,xn,. e

Toods aaTea
To0ds xo3eTndax yoanyo
TBUOTJIODATP
9819A91
¥ paemioy

AM 2-23 D
AM 2-24 D

310d sanssaad eATeA ssed-4q

yoanyo

0 g
oy

To0ds €7 2
10399798  \ | m.N 9z
o3uex
b
f
(44 02
02

1oodg 0303198 poaads

R i ea. . . :
¥ BRI PR N R Kb, M ATEATAN

L393es

a3uvy uag Mwuumuv,mmmwxw ,k\ vaMWIIIIIIwm

QUON LEYA ) /

98uwy ‘¢ y3g ! \ ﬂ
€ 4ag ¢
. . ®soy [ ‘ou

98uey ¢ ‘¢ usy @soy 7 °ou
€ *z pag III ®=3®e14d asoy ¢
?8uwy ¢ ‘7 ‘T puz
€ ‘C ‘1 I8
WARL NI 339NSSAdd dviad anvy

dAYH IVHI SASOH NOILISOd ¥IAHT

. . - ’
-«

~m%h»;ﬂ..'?&ﬁ?‘k&ti‘pﬁww.ﬁ,gﬁﬁ,Qz,i,tzrzaEEﬁran:..: N T ol STy aasemeey P

_/
*ou

}
§
§
\
;
M
'
i
¢
Ay
.A
t
§
s
?
g
“
n
d
»
:
N
¢
i
4
¥
¢
3
)
H]
{
'
f
1
OFR
\Ul H
H
i
LK
i




>»

't

»

m"u“ﬁ'}u-‘“(h&m‘hﬂ?u" N wfﬂvay‘w‘""" Rl -‘u "‘"""‘":;"?Wll"'vl' _ “" hianll Y

AT
1

-

A At R P S qrney N ORI PRy
. v,

»>

-

Teem—— e S Ly &0y

DIDACTOR - - -

AX 2-23D 0
AM 2-22D

10/25/61

MICHIGAN/CLARK TRANSMISSION --
MECHANICAL Atg) HYDRAULIC SHIFT

an
OIL FLOW THROUGH THE VALVES AND
CONTROL COVER ASSEMBLY

Human Engineering
Institute

Pre;s A I

Minn. State Dept. of Ed.
Vocational Education

Check to see that timer
and index are OFF

) AM 2-2
/ 10/2 5/6§lD

In this film we will discuss mechanical and hydraulic
shifting in the Michigan/Clark transmissicn. We

will give particular attention to oil flow in and between
the shift control valve and the transmission control
cover.

Let's begin with a brief discussion of the control levers
in the operator's cab.

Press A 2

1

Z

On the vehicle steering column there are two control
levers -- the DIRECTIONAL SHIFT LEVER and the
SPEED RANGE LEVER.

3

Shifting the directional lever to its farthest
position AWAY from the operator places
the directional spool in the transmission
control cover in the

! position. 4
i 3
: The upper lever is the directional shift lever. It has A. forward & g
three positions -- forward, neutral and reverse. B. neutral 44 ;
' 5
| C. reverse ¢4~ 3
! 4
! is
Press A 3 1-2 ! 1-3 5
1 e L J
f e
7N vl
) ’ , OK. The forward position (FWD) is away from
No. l the operator. !
The position farthest away from the operator The intermediate position is the neutral (NEU)
is the FORWARD position. This is indicated position, and the position closest to the operator
by the symbol FWD on the shift quadrant. is reverse (REV),
' ! The directiona] shift lever is the lever
g on the steering column.
: Press A 5/ , A. lower #
f i B. upper 7/
g l-u E . 1 _5
£
§ e
—— - l
7 ;
OK.
Incorrect.
- The directional shift lever is connected
The lower of the two control levers is to the directional spool in the transmis-
the speed range lever. The directional sion control cover by the forward-reverse
. . control rods, a bellcrank assembly and
shift lever is above the speed range ) -
D an adjustable clevis. .
lever. ?
Press A 7 Press A ﬂ
|
' 1-6 1-7
L

H
b
3
£ 3
-
1
&
7
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— } ‘ T ] l
3
2 ‘
: The speed range lever ig connected to the shift .
The lower lever on the steering column is control valve {lacated under the floor boasd) by
the speed range lever. It has eight separate the speed range cantrol rod and an adjustable s f
g positions, for the eight forward speeds. clevis. ,
i Each position is noted on the shift quadrant g
4 assembly, mounted to the side of the steering The function of the shift control valve is to properly %
column. place a combination of spools in the transmission
: control cover when different speeds are selected.
¢ |
3 Press A 7 i Press A /p E:
1-8 k 1-9 ~
e o S B " -
3 . F :
f % RN
£ ! No. .
i The linkage between the shift control valve .
The shift control valve positions the valve spools -
B and the transmission control cover is HYDRAULICALLY in the transmission control 4t
' . | cover. The spool positions correspond to the g 2
= speed range selected by the operator. 3
3
y A. hydraulic / Z2- ' . g
3 . Press A /3
i B. mechanical // ; 7
4 L
1-11 :
‘ 1-10 s %
L L _ . J E
7 - — _ 1 :
% ] ; Y
4 /2 1) /3 «
E OK. The valve spools are positioned hydraulically. ' OK. The valve spools are positioned hydraulically. T
) They direct oil pressure from the supply pump to They direct oil pressure from the converter supply
- the appropriate clutch in the transmission, engaging pump to the appropriate clutch in the transmission,
é 1t in the speed range selected by the operator. ’ engaging it in the speed range selected by the i y:
9
: ' operator. ) f
3 For a quick review of this brief introduction, press A. 2. ! ;.
A Since you have made an error on at least one question, '
3 Press B if you prefer to go on. /4 i let's have a quick review.
A /Y(C'/ e : Press A 2 ;
!
H -1- £
1-12 1-13 /
] n e -
: e o -1 3
’f ~
A : (4
14 ‘72N
: Through the use of a control valve, hoses and a steady Plate I shows the external hoses which connect the 4
3 i " F
: | pressure, the mechanical linkage can be eliminated i shift control valve to the transmission control cover. %,
» ! . £
‘ when shifting portions of the transmission. j{{,
f . N
; lutch oil pressure, tapped from the clutch pressure F
: The pressure needed is obtained by tapping into a clutch i Clutch ol pres » tapp 7
pressure port. The shift control valve guides the pres- i port in the transmission control cover, passes through »
‘ sure through various hoses to the transmission, to : a check valve (Plate I, item 7) and on to an accumulator &
shift the range selector and speed selector spools. —
E (item 11).
5 Press A /. ‘
E C , Press A /p
2-1k4 : 2-15
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The check valve prevents oil from flowing
backwards into the .

A. accumulator / 7
B. shift control valve / 5
C. clutch pressure port / ?

2-16

AM 2-24D

You are incorrect. (See Plate L )

Remember that we said that the pressure needed for
hydraulic shifting comes from oil tapped through the
clutch pressure port. The check valve is a one way
valve which prevents the oil from flowing back into
the clutch pressure port.

Press A /7

2-17

. 10/25/87

7

Incorrect. (See Plate 1.)

The oii flow through the supply hoses (items 8 and 25)
is TOWARD the shift control valve.

The check valve (item 7) is a one way valve which
permits oil to flow toward the accumulator and the
shift control valve, it prevents oil from flowing back
into the clutch pressure. port.

4

17

Clutch supply pressure drops slightly when a shift
is made from one speed range to another. To
assure smooth, qujck shifts from one gear to the
next, an accumulator is ipserted in the supply line
between the transmission control cover and the
shift control valve.

OX.

N R

R A R AR AR I R T AN AR, AR T R RN R TS NS R e Y
-

e oo 3R NN ARRITRR R TR IR

Press A
/ 7 Press A 20€
: 2-1
2-18 ‘ 9
e - U S
The accumulator stores a supply of oil under pressure, Z/
so that the shift control system has a constant supply No.
of otl. The normal presﬁe at the clutch pressyre port
When there is no pressure in the shift control system, (at low idle) is 180 to 220 psi. .
the precharge pressure in the accumulator should be !
psi. The precharge pressure in the accumulator should
: be between 90 and 110 psi with no pressure in the
A. 180t0220 2/ shift control system. !
B. 90to 110 23 ,
i Press A
c. 100130 2Z ‘ <3
2-20 2-21
| L
T — - T

A

The setting 110 to 130 psi is for the converter safety
valve, which we discussed in another film.

No.

. —
s
-

The precharge pressure in the accumulator should

be between 90 and 110 psi with no.pressure in the
shift control system.

Press A 2. 3
2-22

OK. Specifications call for 100 psi +10 psi as the
precharge pressure on the accumulator (with no
pressure in the shift control system).

Oil can flow from the shift control valve to the speed
gelector valve (in the transmission control cover)
through any of three hoses.

Press A 24__

23
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A ‘ ' . . ,
i
- .
24 Hose two two 18 item 27 in Plate I - It connects to the speed 3
See Plate 1. selector valve through a separate coupling, item 30.
Item 17, leading from the ghift control valve to Hose three is item 18; it connects to the speed selector .
the speed selector valve in the transmission valve through a third coupling, item 28.
control cover, is hose one. Hose one is con- ' :
nected to the speed selector valve through a ! " The connecting points for these three hoses are marked
coupling, item 2. { (1), (2), (3) on both the shift control valve and the speed
selector valve.
Press A 25
. Press A 2&
2-24 ' 2-25
Only one hose connects the shift contral valve to How many hoses are needed to connect the shift
the HI-LO range control valye (in the transmission control vaive to the speed selector valve in the
f’°ntr°1 cover). The range hose, as it is known, is transmission control cover?
item 29 in Plate I. At the shift control valve, the |
connecting point for the range hose is marked (H-~L). ' A. Onlyone 28 )
There is no marking at the range control valve B. Two 28 .
connecting point, C. Three 350 “
D. I'm not sure. ?’7 :
Press A 27 ‘
2-26 ' 2-27 ,F
] 3
— -
N‘)o l i

THREE hoses -- hose ONE, hose TWO and hose
THREE -- connect the shift control valve and the

speed selector valve. ,

A single hose connects the shift control valve to the

range control valve.

Press A 30

2-28

e

I:KCWA*P”W’{‘ PPAE)

P PR SR RN

X/

OK. Hoses one, two and three connect the shift
control valve to the speed selector valve. The
range hose connects the shift control valye to the
HI-LO range selector valve.

If you would like a quick review.of this section,

14

press A.

32
X(c)- >/

Otherwise, press B.

2-30
O )
T e b i s feoiont T e e T e AW
S et 4 e o d .

Perhaps you missed the information that would
help you answer the last question.

Let's have a quick review of our discussion of
the hoses. Then you can try the question again.

Press A Z3

2-29

L-..--,-.-.._.-.....—-..  —— o ————

e -

OK. Hoses one, two and three connect the shift
cantrol valve to the speed selector valve. The
range hose connects the shift control valve to the
HI-LO range selector valve.

e e —— e S e

Since yoy have had some trouble with at least one
question, let's have a quick review.

Press A /%
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A

Let's take a closer look at the shift control valve.

Plate II-shows an exploded view of this valve.

Which control lever on the vehicle steering column
is connected to the cam (item 6)?

A. The directional shift lever 33

4

B. The speed range lever

3-32

c m e ——— g

No.

The cam has eight detents, one for each of
the eight speed positions. The cam is connected

mechanically to the speed range lever on the

steering column.

Press A 34
3-33

|

Gt

OK.

The detent stop (Plate I, items 13 and 14) holds the
speed selector cam in place as the transmission is
shifted into the various speed ranges.

Item 16 is a microswitch, which holds the detent

spring in position. This switch is used for vehicles
with converter lock-up.

3-34

Press A ‘17’

G5
On a vehicle with converter lock-up, the micro-

switch in the shift control valve

.

A. helps make it easier to ghift the 3@
transmission

B. prevents the operator from shifting 37
the transmission

3-35

L 1]

No.

The function of the microswitch is to PREVENT
the transmission from being shifted during

converter lock-up.

Press A _3{7
3-36

6

During reassembly of the shift control valve, itis
important to replace exactly the same number of
shims as were removed during disassembly.

To test for the installation of the proper number of
shims, place the shift control valve in eighth gear
position. Look into the gsupply hole. The spool land
should cover one-half of the hole.

Press A 37
3-38

. ———s ettt s e amnn

I7

See Plate II. Item 22 is the spool housing. Proper
spacing between the spool housing and the control
valve main housing is very important. Shims
(item 26) are used to provide proper spacing and
to assure sufficient spool sealing.

OK.

Press A 3g
3-37

37

If too many shims have been installed between the
spool housing and the main housing of the shift

control valve, the spool land will cover
one-half of the supply hole, with the valve in eighth

gear position.

A. less than %’
B. more than ?0
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You are incorrect.

With the shift control valve in eighth gear position,
the spool land is in its farthest position downward.

Too many shims will place the spool housing in a
position lower than needed. With the supply hole
in a lower than normal position, LESS than one-half

of the spool land will be visible.

Press A* 4/ 340

w |

OK. With too many shims installed, less than one-’
half of the spool land will be visible (or it may not

be visible at all, depending on bow many shims were
added).

With too few shims installed, more than one-half of
the spool land will be visible, of course.

Press A #2

341

q

42

The two holes noted on the side of the spool housing
(Plate II, item 22) are the connecting holes for
hoses one and three, The holes for hose two and

[,

— .-.-..‘ Peee—- - .
1

the range hose are not visible in this view.

When any of the four hoses is pressurized, does the
oil flowing in it flow directly to the clutch packs ?

A. Yes 42

B. No ¥5

C. I'mnot sure ¥

3-42

SER B

%3

You are i_ncorrect.

0il in the shift control system hoses does NOT go
directly to a clutch to engage it. When a hose is
pressurized, it directs oil to the appropriate valve
in the transmission control cover. The spool of
that valve is then positioned to direct oil to the
appropriate clutch.

Press A #5’

3-43

. .
L—- L

- e et b

Y

0il in the shift control system hoseg (one, two,

three and range) does NOT flow directly to the

clutch packs. When one of these hoses is pres-

surized, it directs oil into the appropriate valve

‘ in the transmission control cover assembly. The
spool in the valve then is positioned go that oil is
directed from the supply pump to the appropriate
clutch.

Press A 5(2
344

-~

Z

See Plate II. This is a chart which shows the
combinations of pressurized hoses for the various
gear positions.

In which gear position are 2ll of the hoses draining
simultaneously ?

A. Second ¥#8
B. Seventh 4?

Yte)-v7

3-46

_ﬁn__...sz-

- o — o ————

7%

OK. Press B if you would like a brief explanation of
the correct answer to the preceding question.

* * * * *

Varying combinations of the hoses between the shift
control valve and the transmission control cover
assembly are pressurized to obtain the different speed
ranges. Any hose which is not pressurized will drain
through the shift control valve main housing, out
through the drain hose (Plate I, item 23), back to the

transmission sump.

Press A %

3-Us

Y7

OK. When a hose is pressurized, oil flows in it to
the appropriate valve in the transmission control
cover. Any hose which is not pressurized drains
through the shift control valve main housing and a
drain hose, back to the transmission sump.

Before we continue, let's have a quick review of
the shift control valve, since you have made an
error or two on the questions.

Press A G2
3-47
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 Your answer i3 incorrect. (See Plate IIL.)

- Notice that in second gear position, all four hoses
have pressure in them. Note that second gear is
the only case where this is true.

have pressure in them.

Press A 4‘7

AM 2-23D

- —

OK. All four hoses drain simultaneously in seventh
gear position.

If only hose one and the range hose are draining, the

AM 2-24D
10/28/67

speed selector lever isin gear
In SEVENTH gear position, NONE of the hoses position.
This means that they are
all draining simultaneously in seventh gear. A. third 52
B. fourth 52
C. fifth 57/
3-48 J 349
i |
9 ¢ \i/
a T No. (See Plate II.) /

You are incorrect. (See Plate III.)

Note that in fourth gear position, hoses two and three

and the range hose have pressure in them. This
means that in fourth gear, only hose one is draining.

Look over Plate III carefully. In which gear are hose
one and the range hose the only ones draining? Try
the question again.

- v om—

In fifth gear position, hose three is the only one with
pressure in it. This means that hoses one and two

and the range hose are draining.

In THIRD gear position, however, only ‘hoses two and
three have pressure in them. Tl_ﬂs means that in third
gear position, the range hose and hose one are draining.

Press A 47 Press A 472 0
3-50 3-51 %
e L .-- .
)
OK. No. (See Plate IIl.)
In eighth gear position the range hose is the only one
In which gear position is the range hose the only that is PRESSURIZED.
one that drains ? '
Which gear position has all hoses EXCEPT the
A. Eighth \5'\3 range hose pressurized?
B. Fifth Y ey th . .
C. Third 0.(/ ry the question again.
D. First 5’5
Press A 52
3-52 3-53
— - s mm—— . --—"
You are incorrect. (See Plate 11.) él/ OK. &5’

In third gear position both the range hose and hose
one are draining; in fifth, all hoses are draining
except hose three. In eighth gear position, the
range hose is the only one that is pressurized.

Note that in FIRST gear position, however, all hoses
are pressurized EXCEPT the range hose. 1t is the
only one that drains in first gear.

Press A 55~
3-54

The ol that is relieved (drained) from the various
hoses in the various speed ranges normally flows

A. back to the accumulator 5 @

B. to a drain hose and then back to 5-5

the transmission sump

C. directly to the clutch packs to
activate them P 5 7

3-55
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0il would drain back toward the accumulator only if
accumulator internal pressure were depleted and
pressure in the supply hose were extremely low.
This would occur only if there were a malfunction.

No.

Try the question again.

" back to the transmission sump. Only after leaving

AM 2-24D
10/25/51

- . - -~

No. Remember that oil in the lines between the shift 7
control valve and the transmission control cover does
not flow directly to the clutch packs. This is true

even when the lines are draining.

0il that is relieved from the hoses flows through the
shift control valve main housing to a2 drain hose and

the sump could the oil find its way to the clutch packs.

Press A ff Press A 5/?
3-56 3-57
L
OK. ﬂ *5 ? E
OK. Oil that is relieved {drained) from the hoses g
Before we take a closer look at the transmission eventuaily finds its way baek to the transmission
control cover, you may want to review. | sump. [
{ t i hich incl di
Ifﬁ: ::i‘;t Z‘oii;‘;v:;v:h ::S:dzs (;r scussion !| Since you have had a little troubie with the questions y
0 » P ’ < in this section, let's quickly review pressure and
Press B if you want a review of only the portion on drainage in the hoses.
pressure and drainage in the hoses. Press E if
you prefer to go on. 60 Press A %
/, -, -
X ¢)-59 4-58 3-59 2
i
e - £ J
- —

Let's take a closer look at the transmission control

cover now.

Plate IV shows an exploded view of the control cover.
The function of this control cover is the same as for
the manual shift control cover -- to control the
engagement and disengagement of the clutches,

Press A 4f
4-60

62

Action through the manual shift control cover causes
the speed and range seiector spools to be moved by

mechanical spring pressure.

You have the correct answers reversed.

Through the hydraulic shift control cover, the spools
are moved by oil pressure, acting against a piston to
overcome sSpring pressure.

Press A (3
4-62

24

When the transmission is shifted manually, the speed
selector spool and the range selector spool are moved

by (1) When
shifting is hydraulic, the spouls are moved by
(2)
A. (1) oil pressure overcoming spring pressure 52
(2) spring pressure
B. (1) spring pressure $3

(2) oil pressure overcoming spring pressure

4-61

63

OK. The way the spools are moved is the only
functional difference between the manual and hydraulic

contrel covers.

See Plate IV.

Leading from the shift control valve, which we dis-
cussed previously, hose three is connected to the end
of the speed selector valve assembly. Pressure from
hose three works on the first piston in the selector
valve (Plate 1V, item 3).

Press A pf

4-63
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Pressure from hose two enters af: the top of the speed
selector valve and works against the second piston
(Plate IV, item 8).

Hose one also is connected to the top of the speed
selector valve; pressure from hose one acts against
the third piston (item 7).

The range hose is connected to the range selector
valve and pressure acts against a piston (item 61).

Press A 465’
L-64

7

|

AM 2-2
AM 330D
5/67

1¢c/2

.
- —

Oil pressure comes from the supply pump into the . _I

transmission control cover assembly at a point
marked "From Filter”. The oll flows through a
main supply passage under the spools.

From the main supply passage, oil comes up

A. at the speed selector spool W
B. around the declutch valve £7
C. at both of the above locations g4
4-65

You are only partly correct.

declutch valve.

Press A ég

n

éé 7 You are only partly correct. 57 ‘
0Oil comes up from the main supply passage at both Oil comes up from the main supply passage at both
points -- at the speed selector spool and around the , points -- around the declutch valve and at the speed

| selector spool.
0il flowing through the speed selector spool is directed Oil flowing around the declutch valve is directed to ]
to the appropriate speed clutch. Oil flowing around the the directional spool, and then to the range spool if e
declutch valve is directed to the directional spool, and necessary. Oil flowing through the speed selector
also to the range spool if necessary. spool is directed to the appropriate speed clutch.
¥
Press A
ég 4-67
4-66

OK.

Oil pressure (from hoses one, two and three) positions
the speed selector spool so that oil will be directed to
the appropriate speed clutch, depending on the gear
selected.

With pressure in hoses two and three, for examplé,
oil is directed to the SECOND speed clutch.

Press A é?

L-68

.

69,/

Before we continue our discussion of oil flow
through the transmission control cover, let's
have a quick review,

Take your time in answering the questions.

Press A éﬁ

4-69.1

e s oy [

If the dgclutch valve is open, oil can also flow from
the supply passage to the directional spool.

What happens next depends on the position of the
directional shift lever on the steering column.

If the operator has selected neutral or reverse, the
oil can flow

A, on to the range spool 70
B. only as far as the directional 77

spool lands
X(©@-¢2/  wo

— - ————_—...——.1

e e —— — —

You are incorrect.

With the declutch valve open and the directional lever
in neutral or reverse, the oil can flow only as far ac
the lands of the directionai spool.

There is no need for oil to flow to the range spool
under these conditions. Pressure in the range spool
is needed only to activate either the HI or LO FORWARD

clutch.

Press A 7/
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OK. 0il can flow to the M only when the
directional spool is in the FORWARD position.

SEE Plate IIL
In the forward gears in which the range hose is

PRESSURIZED, the range spool directs pressure
to the

AN 2-24D

7z

No. (See Plate IIL.)

Note that the range hose is pressurized in second,
fourth, sixth and eighth gears. In the film on
transmission and converter function we included

a chart which showed that the HI forward clutch is
engaged in each of the even-numbered forward

10/25/87

forward gear?

clutch.
gears.
A. Hiforward 7.3
B. LOforward 72 Press A 73
471 i y-72
73
OK. In all the even-numbered forward gears (2nd, p ¢ 3
4th, 6th 8 i s Incorrect. ;
s and 8th), the range hose is pressurized and -
the HI forward clutch is engaged.
0il flow goes as far as the directional spool
How far does oil flow in the transmission control ! | only when the operator shifts into neutral or
cover when the operator shifts into an ODD-numbered P reverse. ]
_ 0il flows all the way to the range spool any [
A. Al the way to the range spool 75 time a2 FORWARD gear is chosen.
B. Only as far as the directional spool 7¢ 2
Press A 75~ '
4-73 =74 :
|
. et e - bl 1
r T

7

OK. Oil flows to the range spool in all forward gears.

The difference is this:

When an odd-numbered forward gear is selected, the
range hose drains. The range spool is positioned to
send oil to the LO forward clutch.

In the even-numbered forward gears, the range hose is
pressurized. This causes the range spool to send oil
to the HI forward clutch.

Press A 74 4-75

——

77

You may be a little confused about which range clutch is
engaged when the range hose is pressurized, and which
one is engaged when it drains.

You are incorrect.

When the range hose DRAINS, the LO forward clutch is
engaged. When the range hose is PRESSURIZED, the

HI forward clutch is engaged.

Now, which of the two clutches is engaged in the ODD-
numbered gears? Which in the EVEN-numbered gears?

Ifress A 7 Vi 4-77

o v e p————— s g e

————e Cmmttmas s ...-—-.._..’

Vs

In the odd-numbered forward gears. the range hose is

(1) and the ) clutch
is engaged. In the even-numbered forward gears, the
range hose is (3) and the (4)
clutch is engaged.
77 A (1) pressurized (2) LO forward (3) draining
(4) HI forward
77 B. (1) draining (2) LO forward (3) pressurized
4) HI forward
75C. 1) pressurized (2) HIforward (3) draining
4) LO forward
(1) draining (2) HIforward {3) pressurized

77>

(4) LO forward 4-76

o w— n —— —

—— o

Incorrect.

You have the right idea about the range hose and the
clutches -- when the range hose is pressurized the
HI forward clutch is engaged; when the range hose
drains, the LO forward clutch is engaged.

But you have put these combinations together with the
wrong groups of gears. Which of the two clutches is
engaged in the odd-numbered gears? Which in the
_even-numbered gears?

Press A =
75 478
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. Very good; you are correct.

FORWARD CLUTCH RANGE
GEARS ENGAGED BOSE
ODI —nu=bered L0 forward Drafning
EVEN-nunbered HI forward Pressurized

This chart shows the relationship between the
selected forward gear, the range clutch and the

Press A 30

range hose.

[/

7o

If the directional spool is in the REVERSE position,
then oil can flow to the reverse clutch. )

We said earlier that oil can flow only to the directional
spool while the vehicle is in neutral or reverse.

Oil can enter the directional spool cylinder on either
of two sides. Orn one side of the directional spool,
0il can enter from the declutch valve.

Press A f/

o

Qil can enter on the OPPOSITE side of the
directional spool when reverse is selected.

When reverse is selected, oil flows through
a branch passage (off the main supply passage)
to the directional spool. This positions the
spool so that it can direct oil to the reverse

The volume of oil flow through the transmission control
cover assembly -- through the various passages,
around the spools and to the clutches -- is relatively
small. The volume will be no more than the amount

it takes to fill the clutches plus the amount that leaks
by the sealing rings in the transmission.

How many clutches must be filled before the vehicle

T Ty

T

There are FOUR speed clutches in the Michigan/
Clark transmission -- first, second, third and

fourth.

There are THREE direction clutches -- LO forward,
HI forward and Rev."se.

Press A gb

4-85

[ —

You have completed this section on oil flow through
the transmission control cover without an error.

Very good!

If you would like to review this section, press A. 50

Press B iéyou want to review only the portion on
the directional spool.

Press D if you do not want to review. G

Xte)-87

cn s i o o oo

clutch. will move ?
A. Only one é >
Press A g2 B. Two EF i
C. Three &3 o
4-82 .
4-81 -
—
I
i 34
No. 55 | ; OK. It takes two engaged clutches to move the
¢ vehicle -- one speed clutch and one direction clutch.
TWO clutches must be engaged before the vehicle
will move. '!' There are seven clutches in the Michigan/Clark
Power Shift Transmission. (1) of them
One of these clutches always will be one of the four are speed clutches: @) of them are
speed clutches. The other always will be one of the direction clutches.
three direction clutches -- LO forward, HI forward, _
or Reverse. A. (1) Three (2) four &3
B. (1) Four (2) three gé
Press A G-
4-83 -4
i - ———— — - — - -
N e e et -
'i
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- OK. Tw utches be engaged to move the .
o cl must be You have successfully completed this film.

vehicle.

You have had some trouble with a question or two Congratulations! .

in this secton, so we will have a brief review. .
We bope that this film lesson has helped you to under-

If you would like to review the complete discussion stand what happens in the Michigan/Clark transmission
of oil flow through the transmission control cover, as the selector levers are operated.

press A. {0

Press B if you want to review only the portion on Press REWIND
the directional spool. 8 -
a 4-88

) 4-87 J
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: INSTRUCTOR'S GUIDE

Title of Unit: MICHIGAN/CLARK TRANSMISSION -- AM 2-23
[ HYDRAULIC SHIFT 9/25/6T

OBJECTIVES:

l. To explain shifting of the Michigan/Clark transmission
by covering the linkage from the operator's cab to the

unit. :

P
[T To—

2. To introduce the 8 speed hydraulically operated speed
control valve.

. R
A . )
avasorn Il g

{ LEARNING AIDS suggested:
' VU CELLS:
! AM 2-23 (1) Mechanical and Hydraulic Linkage
AM 2-23 (2) Hydraulic Connections
AM 2-23 (3) Control Valve
. AM 2-23 (4) Breakdown of Shift Control Valve
' AM 2-23 (5) Breakdown of Transmission Control Cover
3 AM 2-23 (6) Eight Speed Hydraulic Shift Transmission Cover

AM 2-23 (7) Range Valve and Speed Valve in Different Positions

§
, . 'NQTE TO INSTRUCTOR:

- Only one Vu Cell of the control valve (AM 2-23 (3) )
' accompanies this unit,rather than all eight positions.

MODEILS:

J Arrangements can be made to have a woriing model of

' a Michigan/Clark transmission at your center. A tear-
down and assembly of this equipment on a class participation
basis would be excellent for teaching purposes during these

= discussions.

z QUESTIONS DESIGNED FOR GROUP PARTICIPATION: ;

1. Which of the following is operated entirely by mechanical
linkage: (1) the vehicle directional changes, or (2) the

f”“ ) vehicle speed changes?
{8 9. Is the speed change lever the bottom one on the steering

4 column?

3. Where is the control valve located? By what means is |
this valve changed from the steering column?

‘iMwa- - ——
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4, What function does the control valve perfocrm?

5. How many positions does the directional conirol lever
have? What are they?

6. What purpose does the check valve serve in this system?

7. What purpose does the accumulator serve in this system?

8. How many pressure hoses connect the control valve to
the speed selector valve?

9. Is the same 0il pressure that is used to shift the spools

also used to engage the clutches?
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