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PARTS L IST  FOR MARINE UNITS WITH D IRECT DRIVE
I N D E X

NO.
W.G.

PART NO. DESCRIPT ION
NO.

REO.
NDEX
NO.

W.G.
PART NO. DESCRIPT ION

NO.
REO.

1

l 5
t ^
t b

t,
I
t d

I
1 2 5
1 2 6
1 2 7
1 2 8
| 'to

|  3 1
1 3 3

tt i
| i l i

38

40
4 1
A '

43
44
A E

45A
4b

47
48
49

5 1
J Z

55

56

56

4

J O

3-l

I

ill
O U

o l

o l

O J

o +

b 5

66

O T

b 6
A q

70

14175L
14547 AY
l4547BA
l 7 1 C - l  1 0

1 1 . 7
B309AGS
B3OSAGS
72-141
7 1-147
41370
00001 79859
X2979DR
00001 03322
1 0-00-1 40-007
10-16-039-001
71-103
00001 79796
0000103319
0000 1 7979 1
1 1 - 4
1 1 - 1 4
4821
11-4244A
1 0-04-739-001
7 1 - 2 4 6
72N-242
71-242
71-243
71-244A
4804H
10-00-1 I1-002
44740G
444466
444687
10-04-034-002
1 0-1 3-559-001
t 1 - 4 2
453632
11-198
1 1 5729'108579

1 03340
10-00-191-002
48858
71C-84
71C-A98A
71C-A98
7 1 B - A 1 A

1 2 - A 1 J

1 0-1 7-565-01 2
1 0- 1 8-565-006
R6.177
1 1 - 4 7  A
48068
72-1  A2
7 1 - 1  A 2
1 0-1 7-659-01 2
1 0-1 8-659-006
Ki t  44867DD
Ki t  44867DD
7 1 - 1 7
00001 24553
ooo21821 1
I  Z V - Z A  t O

7 1 C - 3 A 1 6
4813
72.40
71 .40
4495
4806J
72-6
I  t - o

4768
4768A
47688
10 -00 ,139 -019

1
1
1
3
?

3 1
J I

3 1
1
1
,l

1
I

1
1
1
1
1
1

1
1

I

I
'l

I  Ma in  sha f  t  nu t
I  C o u p l i n g  ( 1 0 - 1 8 )

l C o u p l i n g  ( 1 0 - 1 7 )

l O i l  s e a l

I  Bea r i ng  re ta i ne r  (  1  0 -1  8 )
I  Bea r i ng  re ta i ne r  ( 10 -17 )

I  Annu la r  bea r i ng  (10 -1  8 )
I  Annu la r  bea r i ng  (10 -17 )

I  Bear ing reta iner gasket  {1 0-1 8)
I  Bea r i ng  re ta i ne r  gaske t  ( 10 -17 )

1 1 / 1 6 - 1 4  x  1 - 1 1 8  H e x  h e a d  b o t t  ( 1 0 - 1 8 )
l l 1 6 - 1 4  x ' l - 1 1 8  H e x  h e a d  b o t t  ( 1 0 - 1 7 )
7 /16  Lockwashe r  ( 1  0 -1  8 )
7 /16  Lockwashe r  ( 1  0 -1  7 l
Neutral  swi tch
Valve cover
Switch cam
114-2O Hex head bol t
Lockwasher
114-2O x 1/2 Hex head bolr
Valve cover
Valve cover gasket
Snap  r i ng
Va l ve  &  sp r i ng  assemb ly  *NOTE 1
Va l ve  &  sp r i ng  assemb ly  *NOTE 1
Valve spr ing reta iner
Sp r i ng  (wh i t e )  *NOTE 1
SPr i ng  (b l ack )  *NOTE 1
Pressure regulator  valve
Forward Q reverse gear t rans.  valve
"o "  r i ns
3 /8 -18  P las t i c  p l ug
Breather assembly
3 /8 -18  P ipe  p l ug
1/8-27 Pipe plug
D ips t i c k  t ube  *NOTE 2
D ips t i c k  assemb ly  "NOTE 2
Poppe t  sp r i ng
5 /1  6  S tee l  ba l l
Forward & reverse shi f t  lever ]
5116 -24  Hex  nu t  I
5 / 16  Lockwashe r  I
Control  lever washer I
3/8-1 8 Plast ic  p lug I
Bush ing  I
Oi l  return tube I
O i l  s t r a i ne r  assemb ly  ( 10 -18 )  |
O i l  s t r a i ne r  assemb ly  { 10 -1  7 )  |
Case  w i t h  bush ing  (10 -17 )  no t  ava i l ab l e  I- N O r E  3  |
Case  w i t h  bush ing  {10 -18 )  no t  ava i l ab l e  I*NorE 3 |
Case  w i t hou t  bush ing  (10 -17 )  -NOTE 3  |
Case  w i t hou t  bush ing  ( i 0 -18 )  'NOTE 3  |
Dowe l  p i n  ( 10 -18 )  |
Dowe l  p i n  ( 1O-17 )  |
Sea l i ng  r i ng  I
P in i on  cage  &  ou tpu t  sha f t  ( 10 -18 )  *NOTE

P in ion  cage  &  ou tpu t  sha f t  n0 - ' 18 ) *NOTE
P in ion  cage  &  ou tpu t  sha f t  ( 10 -17 ) 'NOTE
P in ion  cage  &  ou tpu t  sha f t  ( 10 -18 ) 'NOTE
2 Presized bushings I
2 Presized bushing I
Thrust  washer I
Wood ru f f  key  (10 -18 )  |
Wood ru f f  key  (10 -17 )  |
D r i ve  gea r  &  p l ug  assemb ly  ( 10 -18 )  |
D r i ve  gea r  &  p l ug  assemb ly  ( 1  0 -1  7 )  |
Woodruf f  key I
Fo rwa rd  c l u t ch  hub  (10 -18 )  |
F o r w a r d  c l u t c h  h u b  ( 1 0 - 1 7 )  |
Snap  r i ng  I
Sea l i ng  r i ng  I
R i n g  g e a r  ( 1 0 - 1 8 )  |
R i n g  g e a r  ( 1 0 - 1 7 )  |
Snap r ing select ive .050-.054,  green I
( 10 -18  on l y )  .O74 - .O18 ,  o range  I

. 096 - . 100 ,  wh i t e  I

.084-.088.  b lue I

1
1
1
I

1
1
1
1
1
1
6
6
6
o

1
1
1
?

J

J

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

7 1
1 3
74

76

11
78
79
80
8 1
6 Z

83
84

85
86

87

88

89
90

5L-67
71-97
7 1-140
7 1B-140
12-466

J - t  / b

5C-1 75A
4755
3-37
5C-33
5L-36
1 ' t -45
5M-122
72-70
71-70
71-158
B 1 O 8 A
B1 07A
4559A
4734
47668
R6A-t-1 12
4822
10-17-666-001

9 1  |  7 2 - 1 7 6
9 2  |  7 1 - 7 1
93 |  71  -35
94 | 48054
95 | 4840D
96 | +ao+c
97 |  11-1448
98 | 44485a
9 9  l z r c - n e
1 0 0  |  4 9 1  1
N . r .  l 7 1 C - A 6 0

I
101  |  No t  se r v i ced
102 |  Not  serv iced
103  |  3 -61
104 |  Not  serv iced
105  |  10 -00 -044 -014
106  |  10 -00 -183 -021
N . t .  l 7 1 C - 6 0
N . l .  I  K i t  , 44867VV

Clutch pressure plate
Pressure plate pr ing
O i l  ba f f l e  ( ' 10 -18 )
O i l  ba f f l e  ( 10 -17 )
C lu t ch  i nne r  p l a te  ( 10 -1 .8 )  *NOTE 4
C lu t ch  i nne r  p l a te  ( 10 -1  7 )  *NOTE 4
Clutch pal te (steel) (1 0-1 8)
Clutch pal te (steel)  (1 0-1 7l
Clutch pressure plate
Clutch spr ing snap r ing
Clutch spr ing
Clutch spr ing bear ing r ing
C lu t ch  r i ng
Forward c lutch piston
Sea l i ng  r i ng  ( "O"  r i ng )
Fo rwa rd  c l u t ch  cy l i nde r  ( 10 -18 )
Fo rwa rd  c l u t ch  cy l i nde r  ( 10 -1  7 )
Thrust  washer
Annu la r  bea r i ng  (1  0 -18 )
Annu la r  bea r i ng  (1  0 -1  7 )
S n a p  r i n g  ( 1 0 - 1 8 1
S n a p  r i n g  ( 1 0 - 1 7 )
Snap  r i ng  (10 -18 )
Snap  r i ng  (10 -17 )
R ing  gea r  snpa  r i ng
Reverse c lutch plate assembly (10-18)
Reverse c lutch plate assembly (1O-17)
Ou te r  c l u t ch  p l a te  ( 10 -18 )
Reverse c lutch pressure plate
Reverse c lutch piston
Seal ing r ing
Needle bear ing
Sea l i ng  r i ng
Case & adapter gasket
1 /4  P ipe  p l ug
Forward & reverse adapter
3 /8 -16  x  1 -114  Cap  sc rew
Pump  assemb ly  ( i nc l udes  1O1  ,  1O2 ,  1O4 ,

&  1 0 5
Pump dr ive gear (order assembly)
Pump dr iven gear (order assembly)
Pump gasket
Pump  hous ing  (o rde r  assemb ly )
Oi l  seal  assembly
5116-18 x 1-3l8 Hex head borr
Pump assembly
2 Presized case bushings

*NOTE 1 -  See page 23
.NOTE 2 -  See page 62
.NOTE 3 -  See page 63
.NOTE 4 -  See page 64
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AS1-7OC PARTS LIST

N D E X
NO.

w.c.
PART NO, OESCRlPT ION NO.

I  EO.
1

N . t .
A

3
1
c

b

8
q

1 0
1 1
1 2
1 'a

1 4
1 5

N . t .
I t )

1 7
1 8

N . t .
' t9

20
2 1
22
23
24
25
26
2t
z 6

29
30
3 1
JZ

33
34
35
2A

37
38
20

40
4 1
+2

+ J

44
45
46
47
48
49
50
5 1
52

54

56

71-35
4805A
4804G
71-1448
I  t - t  I

71-87
71-87 A
71-97
71 -86
72-A668
71- ' l58
B 1 O 7 A
R6A-7%
4734

4840D
71C-AB

5C-33
71-45
5L-36
5M-122

oooo179822
10-o0-183-021
71C-A60
71C-62A
N.S.S.
.s.s.
. J - 5 -

1

691

| 3-37

l5L-67
l5c-A664
t ^ . - ^
I J- |  /o

| 5c-1 75A
4422
4755
70-6
71-70
4495
71-40
71C-3A16
N.S.S.
7 1 - 1 7
4473
4806J
000021821 1
00001 79859
0000103322
71C-110
70-7
71-147
4775L
45478A
B2OSAGS
71-1A2

Kit A4867DD

4636EX
7 t - A 1 9 5

4
4
1

1
1
I

1
1
4
1
1
1
1
1
1

1
I

?

1 2
1
1

1
1
I

1
1
1
1
1
1
1

J

2
1
,|
a

1
1
1
I

1
1

1
2
1
b

o

1

I

1
1
a

'|
1

I

'l

5 /16 -18  x1 -112Hex  Head  Bo t t
5/16-18 x 1-3l8 Hex Head Bol t
Front  Pump Assembly

Oi l  Seal  Assembly
F ron t  Pump  Hous ing
Front  Pump Dr iven Gear
Front  Pump Dr ive Gear
Front  Pump Gasket
Capscrew -  12 Point  Head
Needle Bear ing
Forward & Reverse Adapter
114-27 Dryseal Plug
Reverse Clutch Piston
Sea l i ng  R ing
" o "  R i n g
Case & Adapter Gasket
Reverse Clutch Pressure Plare
Dowel Pin (Used With Fiber Plate)
Dowel Pin (Used With Metal ic  Plate) '
Pressure Plate Spr ing
Reverse Clutch Plate -  F iber
Reverse Clutch Plate -  Metal ic
Thrust  Washer
Ba l l  Bea r i ng
Snap  R ing
Snap  R ing
C lu t ch  Sp r i ng  Bea r i ng  R ing
Forward Clutch Piston
Sea l i ng  R ing
"o "  R ins
Clutch Spr ing
Slutch Pressure Plate
Clutch Inner Plate Assembly
l lutch Outer Plate
l lutch Pressure Plate
R ing  Gea r  Snap  R ing
) l u t ch  Sp r i ng  Snap  R ing
l ing Gear
:orward Clutch Cyl inder
i nap  R ing
:orward Clutch Hub
)r ive Gear & Plug Assembly
3/8 Taper Plug
f  hrust  Washer
(ey  No .9  -  No  Rock
iea l i ng  R ing
Voodruff Key
t l 16 -14x  1 -118  Hex  Head  Bo t t
r /1 6 Lockwasher
) i l  Sea l
lear ing Retainer
iear ing Retainer Gasket
/ la in Shaft  Nut
)oup l i ng

\nnu la r  Bea r i ng
r in ion Cage & Output  Shaft  Assembly

/ la in Dr ive Gear Bushing _

Jame Plate
pstick Assembly-Screw-i n Type

Two Presized
Bush ing  i n  K i t

N D E X
NO.

W.G.
PART NO. OESCRIPT ION NO.

rEo.
N . t .
N . t .
57
58
qq

60
6'l
62
63
64
E

65
oo

67
68
69
70
7 1
72
73
74
75
76
77
78
79
80
8 1
a2
N . t .
N . t .
N . l .
N . t .

'r o-04-559-001
1 0-04-034-002
0000145366
7OB-A1A
Kit 44867VV
718-140
71C-A98
71C-84
48858
0000444866
71-4244A
4€21
71-246
71-242
71-243
71-244A
4804H
71-14
71-4
00001 0331 I
00001 79793
71-42
0000453632
71-798
0000103340
00001 08579
0000't 15729
A.4740c
0000444687
A4867AH
A4867AO
A4867HA
A4867WW

Dipst ick Assembly-New Type
Dipst ick Tube
Drive Screw
TransmissionCase & Bushing Assembly
Case Bushings (Two Presized Bushing)
Baffle
Oi l  Stra iner Assembly
O i l  Re tu rn  Tube
Reducing Pipe Bushing
3i8-18 Dryseal  Plug
Valve & Spr ing Assembly
Snap  R ing
Valve Spr ing Retainer
Valve Spr ing
Pressure Regu lator Valve
Forward & Reverse Gear Trans.  Valve
" o "  R i n g
Valve Cover Gasket
Valve Cover
114 Lockwasher
114-2Q x 5/8 Hex Head Bolr
Poppet Spr ing
5 /1  6  S tee l  Ba l l
Forward & Reverse Shift Lever
Control  Lever Washer
5/1 6 Lockwasher
5/16-24 Hex Nut
B reather
1/8-27 Dryseal  Plug
Clutch Pack Ki t
Forward Clutch Cyl inder Ki t
Gasket  & Seal  Ki t
Smal l  Parts Ki t

I

1
2
1
1

1
1
I

1
5

I

I

1

1
1
'l

n

I

1

I

1
1
1
1
1
1
1

N. I .  _  NOT  ILLTJSTRATED N.S.S.  -  NOT SERVICED SEPABATELY



#u*g*

6l

t -
o

dr o{

(o $*"\".nP

\ ***f

b r, 
o

i;
= "  

{ ,

::?.
{&

IJ

II
&

*-ml

g

A
oc.r
o0

rf
r r ) A

--fu%

:@

:{ 
)

*\ \"----/

Lr o =-ff#

o--n'
TJ

r?Tt*fl

\-

c

.9
@
a' =
@
c
(U

F

I
F-

I

a
c.)
a

o)

c)

05 
\'

E
L
G
3
L

L

F

(u

o

;
6

P

6

(\l

;

t6



AS1.71C PARTS LIST

\-

t7  l

N O E X
NO.

w.o.
PART NO, OESCRIPT ION

NO.
rEo.

I
N . t .
A
2
3
1
6
6
7
I
I
1 0
1 1
1 2
1 3
1 4
t 5

N . l .
t 6
1 7
1 8

N . l .
1 9
20
2 1
22
2 3
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4 1
42
43
44
45
46
47
48
49
50
5 1
52
53
54
55
56

00001 7s822
10-00- t 83-021
71C-A60
71C-624
N.S.S.
N.S.S.
N.S.S.
3-61
491 1
4840D
71C-A8
0000444691
71-35
4805A
4804G
71-1448
71.71
7 1 - A 7
71-a7A
71-97
71-86
72-A668
7 1 . 1 5 8
B l07A
RGA-7Y.
4734
5C-33
71-45
5L-36
5M-122
337
5L-67
5C-A664
3-176
5C-175A
4822
4755
71-6
71-70
4495
71-40
7 1 C - 3 A 1 6
NS.S.
71-17
4873
4806J
0000218211
00001 79859
00001 03322
7 1 C - 1  1 0
7 1 - 7
71-147
4775L
45478A'
B3O8AGS
71-1A2

A4867DDK i t

4636F D
7 1 - A 1 9 5

5 /16 -18  x  1 -112  Hex  Hsod  Bo l t

5/16-18 x 1-3/8 Hex Head Bol t
Front  Pump Assembly

Oi l  Seal  Assembly
Front  Pump Housing
Front  Pump Dr iven Gear
Front  Pump Dr ive G6ar
Front  Pump Gaskel
Capscrew - 12 Pqint Head
Needle Eear ing
Forward & Reverse Adaoter
1/4-27 Dryseal  Plug
Reverse Clutch Piston
Seal ing Bing
"o" Rins
Case & Adaotor Gasket
Reverse Clutch Pressura Platg

Dowel Pin (Used With Fiber Plate l

Dowel Pin (Used With Metal ic Pl8tal'
Pressure Plate Spring
Reverse Clutch Plato - Fibor
Reverse Clrirch Plate - Metalic
Thrust Washer
Bal l  Bear ing
Snap Ring

Snap Ring
Clurch Spr ing Bear ing Bing
Forward Clutch Piston

Seal ing Ring
"o" Ring

Clurch Spr ing
Clurch Pressure Plate
Clurch Inner Plate Assemblv
Clurch Outer Plate

Clutch Pressure Plate
Ring Gear Snap Ring

Clutch Spr ing Snap Ring
Ring Gear
Forward Clutch Cylinder
Snap Ring
Forward Clurch Hub
Drive Gea & Plug Assembly

V8 Teper Plug
Thrust Washer
Key No- 9 - No Rock
Seal ing Ring
Woodruff Kev
711614 x l - l /8 Hox H.!d Bol t
7/16 Lockwrhcr
Oi l  Seal
Bearing Retlamr

Bearing RetranGr Gcklr
Main Shaft  Nut
Coupl ing

Annular Bearing
Pinion Cage & Output Shrfi Arccnbty

Main Drive Gear Eushing

Name Plate
Dipstick Ass6mbly.Scrrry.in Typo

Two Proriued
Eu3trine in Kit

I
I

4
4
I
1
1
I
1
1
4
I
1
1
1
1
I
t
1
3
3
1 2
1
1
1
1
1
1
I
I
1
1
1
1
q

4

I
t

t
I
I
I
1
I
t
t
I
2
I
6
6
1
t
t
t
1
1
t

N D E X
NO.

w.o.
PARI  NO, DESCRIPTION

NO.
nEo.

N . l .
N . t .
57
58
59
@

61
62
63
64
E

65
66
67
68
69
70
7 1
72
73
74
75
76
7''
1a
79
80
8 1
a2
N . t ,
N . t ,
N . l ,
N , I ,

10-04-559-001
10.04-o34-002
ooo01.45366
7 1 B . A 1 A
Kit 44867VV
718-140
71C-A98
71c-A4
48858
0000444866
71-42444
4€21
71-246
71"242
71-243
71-2444
4804H
7 1 - 1 4
71-4
q)00103319

00001 79793
71-42
0000453632
71-798
oooo103340
0000r08579
00001 15729
A4740G
0000444687
A4867AE
A4867AO
A4867HA
A4867WW

Dipstick Assembly-New Type

Dipstick Tube
Drive Screw
Transmission Casg & Bulhing Attembly

Case Bushings (Two Presired Burhlngf
Baff le
Oi l  Stra iner Assembly
Oi l  Rsturn Tube
Reducing Pipe Bushing
3/8-18 Dryseal  Plug

Valve & Spring Assembly

Snap  R ing
Valve Spr lng Retainsr

Valve Spr ing
Prsssurs Regul6tor Valve
Forward & Reverse Gear Tranr. Valvc

"o"  Rins
Valve Cover Gasket
Valve Covsr
1/4 Lockwasher
114-2O x 5/8 Hex Head Bolt
Poppet Spring
5 / l 6S tee l  Ba l l
Forward & Reverss Shift Lovot
Control Lever Washer
5/16 Lockwasher
5116-24 Hex Nut
Breathsr
1/8-27 Dryseal  Plug

Clutch Pack Ki t
Forward Clutch Cyl indor Kl t
Gasket & Soal Klt
Smal l  Parts Ki t

I
I
2
t
1
I
I
I
I

1
I
t
t
I
I
t
1
t
t
3
3
t
1
t
1
1
1
I
1

N. I .  -  NOT ILLUSTRATED N.S.S. - NOT SERVICEO SEPARATELY
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F i o .  l 3  P a r t s  D i s o l a y  f o r  F o r w a r d  &  R e v e r s e
ASI -708 & ASI  -71  B Tra i rsmi  ss  ions .  0n l  v  Those
P a r t s  D i f f e r e n t  f r o m  t h e  A S I - 7 0 C  &  A S I - 7 l C

F i S .  l l +  P a r t s  D i s p l a y  f o r  F o r w a r d  &  R e v e r s e
A S I - 7 0  &  A S I - 7 1  T r a n s m i s s i o n s .  0 n l v  T h o s e
P a r t s  Q i f f e r e n t  f r o m  t h e  A S I - 7 0 C  &  A S I - 7 l C
A s s e m b t y  A r e  l l  l u s t r a t e d .A s s e m b l y  A r e  l l  l u s t r a t e d .

A S I - 7 I B  &  A S I . T O B  P A R T S  L I S T A S I - 7 1  &  A S t - 7 0  P A R T S  L | S T

\,

riDtx
t0.

I'A'I I
i l0. PART IIAI.IE ilo.

IEOID
lltDEx
lto.

PART
t{0. PART ltAI.IE 1t0.

REOIO
r l
Ai

I 1 {DE
A S  I
AVA I
SMAL
8 5 M
2l
3l
el
B l
I i lDt
ASSI
3El
,+t I"l
5 6 1

8 l
83
8r+
85

| 79825 I
7r  -A60 |

X PARTS 2
r B 0 V E  A S i
LABLE SEI
L PARTS I
AY BE OB' I
7t-62 I
7 r - 6 0  |
7 r  - 8 8  

|
7 r - A r 6  |

:X PARTS :
:MBLY.
7 l - 1 6  |
r+3 | 787 |
r+63 6Et( |'+636E1 

|
3 - 2 A I e 5 |

I
AJ2-87 |
3-r  e6 I
7t-3 I
I  10533 I

5 / l  6 - r  l x t -7 lg  HEX HEAD B0LT
FROIIT PUMP ASSEMBLY
.3  ,  + ,  5  .8 r+ .  &  85  MUST BE oRDE
i E M B L Y .  

' S E A L (  
I N D E X  N O .  2,ARATELY FOR REPLACEMEI{T, OR

i lT(A '+867M) .  INDEX PARTS 8 '+
A I N E D  S E P A R A T E L Y .
OIL  SEAL ASSEMBLY I
PUMP HOUS I I {G
FORWARD & REVERSE ADAPTER ]
DRrVE GEAR & PLUG ASSEMBLY l
}8  &  39  MUST BE ORDERED AS AB

DR I YE GEAR I
TTOODRUFF KEY # 6I I
I {AME PLATE(ASl-708 Oi lLY) |
NAr,tE PLATE(ASI -7tB oi lLY) |
O I L  F I L L E R  C A P  &  D I P S T I C K  I
ASSEMBLY I
BREATHER ASSEMBLY I
o r L  F T L L E R  T U B E  I
PUMF BACK|I{G PLATE I
# I 0 . 2 [ X 3 / 4  F L A T  H E A D  I
MACHINE SCREI{  I

'+
I

ED
t s
I N
&

I
I
I
I

0vE

I

I

I
I
I

I
I
I
I

' l
A l
INDT
A $  ,
AVA I
SMAI
8 5 r

60
6 l
63
E I
E3
8tl

85

86

:l
sl
B l

INDEAssE
38 1::l
I}IDE
A SSI
AVA I
( A'18

58

t7s825 |
7r  -460 |

,X PARTS i
tBovE  As l
LABLE SE

.L  PARTS
IAY BE OB-
7 t -62  |
7 t  - 60  

|
7r  -88  |
7 t -A t6  |

)( PARTS 3
I{BLY. .
7 t - r6  |r+3 t 787 |r+63 6DF I
r+63oDL I
3-24 |  e5 |

I
70-Arc I
7r-Arc I

I
X PARTS 5
i M B L Y .
LA BLE F(
67VV ) .

70-r  c I
7r-rc I

I
7r- r |+0 l
7r -Ae8c Ir+885 |
AJ2-87 |
3 - t s6  I
7r-3  I
i l0533 

|
t20r+28 I

b / 1 6 - l B x t - 7 l a  H E x  H E A D  B 0 L T I  I
FRoilT PUr'rP ASSEMBLY I I

:  .3 .  r+ .  5.  8r+. & 85 MUST BE 0RDERED
i E M ' , B L Y . ' ,  S E A L ( H O e X  i l 0 .  2 )  r S
PARATELY FOR REPLACEMEi lT .  OR I I I
r (  r r (A '+867M)  .  TNDEX PARTS 8r+  &
TA I  HED SEPARATELY.
o t l  S E A L  A S S E M B L Y  I  r
PUMP HoUS mG | |
FoRTVARD & REVERSE ADAPTER | |
DR|VE GEAR & PLUG ASSET.TBLY I  I

8 & 39 MUST BE ORDERED AS ABOVE

D R I V E  G E A R
WOODRUFF KEY # 6I
i lAME PLATE(ASl -70 0r{LY)
I |AME PLATE(ASl -71 oi lLY)
O I L  F I L L E R  C A P  &  D I P S T I C K
ASSEMB LY
TRANSMISSIOI I  CASE & BUSH:
I l tc ASSEMBLY(ASl -70 oi lLY)
TRANSMISSIOI {  CASE & BUSH:
mc ASSEMBLY(ASl -71  01{LY)

I
I
I
I
I

8 & 59  MUST BE ORDERED AS ABOYE
B U S H I i l G S  (  I I T D E X  I I O .  5 9 )  A R E
I R  R E P L A C E I . T E N T  I N  S E R V  I C E  K  I T

FORWARD & REVERSE TRAlIS.
M rss r0r{ cASE(As |  -70 0lrLY )
FORWARD & REVERSE TRAIIS-
M r s s r o i l  c A s E ( A s | - 7 |  0 l r L Y )
BAFFLE
O IL  STRA I l {ER
BUSH t l tc
BREATHER ASSEMBLY
O I L  F I T L E R  T U B E
PUMP BACK II IG PLATE
#IO.2 I IX3/ I+  FLAT HEAD
MACH I NE SCREW
AI{i lULAR GASKET

NOTE: WHEI{  ORDER I  I {G PARTS FOR AS I .7OB, AS I  -

7 | B ,  A S | - 7 0  &  A S I - 7 I  T R A i l S M I S S t o l t s ,  U S E  T H E
A P P R O P R I A T E  A S I - 7 O C  o r  A S I - 7 I C  P A R T S  L I S T  T O
IDENTIFY  THOSE PARTS l vHOSE I I {EX  I IUMBERS ARE
I I O T  L I S T E D  I N  T H E  A B O V E  P A R T S  L I S T .  T H E
A B o V E  A S I  - 7 0 8 ,  A S I  - 7 t  B ,  A S I  - 7 0  &  A S I  - 7 1

P A R T S  L I S T  S H O I V  O N L Y  T H O S E  P A R T S  l { H I C H
D  I F F E R  F R O M  T H O S E  I I I  A S I . T O C  &  A S I . 7 I C .

i 8

v
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DESCRIPTI()N

F  i  S ,  |  6  E x t e r n a l  V  i e w s  A S I  - 7 0 C  o r  A S I  - 7 1  C

This manual ls prepared primarily for the Model 70C &
71C direct drive transmissions. However, all additional
supplementary descriptions and il lustrations are included to
al low i t  to  be used for  t l ie  Model  70B,  71B,70 and 7 l
transmission s.

The material in t l.r is manual is aiso used in conjunction with
the proper reduction gear manuals for servicing all 70, 70R,
7 0 C ,  7 0 C R , 7 1 , 7 1 R , 7 1 C  a n d  7 1 C R  r e d u c t i o n  g e a r  t r a n s -
miss ions.

The following l ist identif ies the important features of the
various model transmissions in (Figs. 16 and 164):

A. Oi1 fi l ler cap & dipstick G. Drive Gear
assembly H. Output shaft f lange

B. Oil outlet to cooler l. Shift lever
C. Oil inlet from cooler J. Valve cover
D. Oil drain plug K. Breather
E. Oi1 pump L. Main l ine pressure tap
F. Mounting pads & mount- M. Reverse clutch pressure

ing bolt holes tap

The transmission consists of a planetary gear set, a forward
clutch, a reverse clutch, an oi1 pump, and a pressure regula-
tor and rotary control va1ve. A11 of these are contained in a
cast iron housing along witl i  uecessary shafts and connect-
ors, to provide forward, reverse and neutral operation. A
direct drive ratio is used for all forward operation. In re-
verse, the speed of the output shaft is equal to input speed,

The following are the identification markings for the Warner
Gear "VELVET DRIVE Marine Transmissions,

R I G H T  S I D E

F i S .  l 6 4  E x t e r n a l  V i e w s  A S I - 7 0  o r  A S I - 7 1

but in the opposite direction. Helical gearing is used to pro-
vide quieter operation than can be obtained with spur gear
gearlng.

The transmission is fast shifting to give the boat operator
compiete control of the vessel. Shift ing is accomplished by
the fore and aft movement of the shift 1ever, (Fig. 16). This
movement rotates the control valve and directs oil under
controlled pressure to the required channels.

Oil pressure is provided by the crescent type pump, the
drive gear of which is keyed to the drive shaft and operates
at transmission input speed to provide screened oil to the
pressure regulator.

From the regulator valve the oi1 is directed through the
proper circuits to the bushings and anti-friction bearings
requiring lubrication. A flow of lubricant is present at the
required parts whenever the front pump is turning and it
should be noted that supply is positive in forward, neutral
and reverse conditions.

The unit has seals to prevent excape of oi1.

Both the input and output shafts are coaxial, with the input
shaft splined for the installation of a drive damper, and the
output shaft provided with a flange for connecting to the
propeller shaft.

RATIO  AS  SHOWN IN  COLUMN "8 "

MODEL  AS  SHOWN IN  COLUMN "A "

THESE AREAS TO IND ICATE BASIC
MODEL  COLOR CODE IN  COLUMN "C ' '

v

\'

The hand of  ratat ion referred to above iswhen v iewed f rom stern of  boat  looking forward.
*TRANSMISS ION ASSEMBL IES  PRESENTLY  IN  PRODUCTION,

"4"
M O D E L

H A N D  O F
ROTATION

"4"
M O D E L

H A N D  O F
ROTATION

"8"
RAT IO

,,c,'
COLOR

* A S 1 - 7 1 C

A S 1 - 7 1 8
A S 1 - 7 1

iAS 1-70C
AS1 .7OB
AS1-70

CLOCKWISE
CLOCKWISE
CLOCKWISE
CLOCKWISE
CLOCKWISE
CLOCKWISE

*AS1-71CR

A S 1 - 7 1 8 R
A S 1 - 7 1 R

*AS1 .70CR

ASl-708R
AS l -70R

COUNTER CLOCKWISE
COUNTER CLOCKWISE
COUNTER CLOCKWISE
COUNTER CLOCKWISE
COUNTER CLOCKWISE
COUNTER CLOCKWISE

R E D
R E D
R E D

B L U E
B L U E
B L U E
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INSTALLATI(lN PRECAUTI(II{S
TRANSMISSION OIL COOLER

The oil cooler must be properly connected to the trans-
mission before the engine is cranked or started. Faiiure to
properly connect the oil cooler will result in the blowing
out of the forward clutch piston due to over pressurization.
NO WARRANTY claims due to this type failure will be
allowed as this is the responsibil i ty of the Boat Builder.
Engine Manufacturer or Conversion Engine Manufacturer.

A Cooler of sufficient size shall be used to assure that the
maximum oil temperature of the transmission wil l not
exceed 190oF. Failure to provide proper cooling may result
in damge to the transmission from insufficient oil flows and
pressures if the transmission is operated at temperatures
above the maximum recommended.

The proper oil cooler inlet and outlet connections are
shown in (Figs. 16 & l6A).

PROCEDURE FOR FILLI\G TRANSMISSION WITH OIL

When filling the transmission, oil should be added until it
reaches the full mark on the dipstick. The quantity of oil
depends upon the angle of the installation, but information
to serye as a guide on possible amount needed may be
found in chart below. The unit should be turned over at
engine idle speed for a short time in order to fiil all circuits,
including the cooler and cooler piping.

NOTE: BE SURE THE COOLER IS PROPERLY IN-
STALLED AND THE TRANSMISSION CONTAINS OIL
BEFORE CRANK]NG OR STARTING ENGINE.

CHECKING OIL LEVEL

Check the oil level daily before starting the engine. Oil will
sometimes drain back into the transmission from the cooler
when improperly installed. It is important that oil level
checks on new installations be made immediately after the

NOTE:  O IL  CAPACITY  DOES NOT INCLUDE CAPACITY  NEEDED
FOR TRANSMISS ION COOLER AND O IL  L INES.  WHICH MAY IN
MANY CASES REOUIRE AN ADDITIONAL AMOUNT GREATER
THAN IN ABOVE TABLE.

LUBRICATION REC(IMMENDATI(}NS

CONTROL LEVER POSITION

The position of the control lever on transmission when in
forward should be shifted to the point where it covers the
letter "F" on the case casting, and is located in its proper
position by the poppet bali. The WARRANTY is cancelled
if the shift lever poppet spring and/or ball is permanently
removed, or if the control lever is changed in any manner,
or repositioned, or if l inkage between remote control and
transmission shift lever does not have sufficient travel in
both directions. This does not apply to transmissions
equipped with Warner Gear electrical shift control.

FRONT PUMP MOUNTING

Before mounting the transmission on the engine be sure
that the pump is correctly installed. Orient the pump
mounting bolt holes and arrows indicating direction of rota-
tion to correspond with the direction of rotation required
by the engine. If the pump is not installed for the proper
rotation the pump will not produce oil pressure to operate
the transmission when ensine is started.

engine has been shut off and before the oil has had a chance
to drain back. If you have drain back, correct the installa-
t ion.

CHANGING OIL

A seasonal oil change is recommended in pleasure boats.
Work boats require more frequent changes. Change oi1 any-
time the oil becomes contaminated, changes color, or
becomes ranced smel1ing.

TRANSMISSION FLUID

Automatic transmission fluids are recommended for use in
all Velvet Drive transmissions. Good quality diesel oil (same
as your engine uses) may be used in applications where
maximum input speed does not exceed 3,000 RPM. Auto-
matic transmission fluid and engine oil may be mixed in an
emergency, however it is not a good policy to mix the
different fluids for normal use.

OIL CAPACITY

TRANSMISSION
MODEL

TRANSMISSION OIL CAPACITY {OUARTS
L E V E L 1 5 "  I N C L I N E D

AS1-7OC or CR

AS1-7 lC  o r  CR

1 . 8

1 . 8

1 . 3
1 . 3

L

2 l



TRANSMISSIO}I (IPERATI(lN

F i S .  l 7  A S I - 7 l C  S h i f t  L e v e r  p o s i t i o n s

FORWARD

Mcve the transmission shift lever to the extreme forward
position where the springJoaded bail enters the chamfered
hole in the side of the shift lever and properiy locates it in
the "forward" position, (Fig. 17). With the shift lever so
located, oil at regulated pressure flows from the control
valve into porting in the transmission case, output shaft,
drive gear, forward clutch cylinder, and into the forward
clutch cavity. The resulting movement of the forward
clutch piston and the lever action of the clutch spring
forces the multiple discs of the forward clutch together
and, with the aid of the forward clutch hub, locks the input
shaft to the ring gear. This in turn prevents rotation of the
planetary pinions about their own axes and thus locks the
input shaft, ring gear and output shaft together, causing
them to rotate as a solid concentric coupling. In this way,
input shaft speed and direction of rotation are transmitted
directiy to the output shaft.

NEUTRAL

Move the transmission shift lever to the center position
where the spring-loaded ball enters the chamfered hole in
the side of the shift lever and properly locates it in the
"neutral" position, (Fig. 17). With the shift lever so locat-
ed, f low of pressurized oi1 to the clutches is blocked at the
controi valve. The clutches are also vented, by a different
portion of the control valve, to the sump area inside the
transmission case and thus free-running open clutches are
insured.

REVERSE

Move the transmission shift lever to the extreme rearward
position where the spring-loaded ball enters the chamfered
hole in the side of the shift lever and properly locates it in
the "reverse" position, (Fig. 17). With the shift lever so
located, oil at regulated pressure flows from the control
valve into porting in the transmission case, thence back to
the adapter and into the reverse clutch cavity. The resulting
movement of the reverse clutch piston and the reverse
clutch pressure plate locks the reverse clutch plate to the
transmission case. The stationary reverse clutch plate,
through splined connectors, thus prevents rotation of the
ring gear. With the ring gear held and the sun gear rotating
at input speed, the pinions of the compound planetary
gearset are free to rotate about their own axes and revene
the direction of rotation of the pinion carrier and output
shaft.

FREEWHEELING

Under sail with the propeller turning, or at troll ing speeds
with one of two engines shut down, the design of the
Velvet Drive gear maintains adequate cooling and lubrica-
t ion.

OIL PRESSURES

Transmission l ine pressure should be between 110-150 PSI
at engine speeds between 450 and 2000 RPM at normal
operating temperatures of I 50-1 65oF.

When operating the transmission at low temperatures or
excessive speeds pressures of 200-250 PSI may be obtained.

A maximum transmission oil temperature of 190oF. is
recommended.

See page 23 for pressure specifications oq 10-17 units.

\'
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*NOTE #1
subject:  Revised Pressure specif icat ions and Effect ive ser ial

as Described in MB 24.

Effect ive ser ial  numbers for the

Numbers for Changeover to Seal ing Rings

sea l ing  r ings  to  In -L ine  un i ts ,  mode ls  l0 -17  and l0 -1g :

10-1 7-000-001
-oo2
_003
-004
-005
-006
-007
-008
-009
-010
-011
-o12
-013
-ol4
-015
-016

Engine
R P M

addi t ion of

10440
5811

101
241

1624
3767
838

3697
351

4913
470

1 904
979

2708
113
143

10-18-000-001
-002
-003
-004
_005
-006
-007
-008
-009
-010
-0 ' t 1
.o12
-013
-o14

2169
2152
781

2023
563

2880
775

2557
793
829
421

1282
101

2784

These serial  numbers are to be used in conjunct ion with MB 24. The regulator valve spr ing was alsochanged to provide addit ional cooler f low. The new regulator spr ing 7zN-242 is white for ident i f icat ion.
The new valve and spring assembly part  number is 10-04-739-001. t t re oto spr ing 71-z42or valve andspring assembly 71-A244A should be used when case bushings are used, and the new parts should be usedwhen seal ing r ings are used in ei ther the 10-17, 10-18, or any of the V-Drive assemblies. The spring waschanged a short  t ime after the V-Drive units were changed to the seal ing r ings; therefore there wi l l  bea few V-Drive units which wi l l  have the old spr ing used wi ih seal ing r ings.

The pressure chart  below should be used for checking pressure of al l  uni ts having.the new regulatorspr ing.

500
2000

Neutral
L ine

M i n .  M a x .
90 120

Forward
Clu tch

M i n .  M a x .
90 120

100 125

Reverse
Clutch

Min .  Max .
90 120

100 125

L
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DISASSEMBTY (lF TRAt{SM ISSI(ITI
N O T E :  T e a r  d o w n  p r o c e d u r e  s h o u l d
n o t  b e g i n  u n t i l  t h e  t r a n s m i s s i o n
e x t e r i o r  a n d  w o r k  a r e a  h a v e  b e e n
t h o r o u g h l y  c l e a n e d .

OIL DRAINING PROCEDURE

1 .  R e m o v e  o i I  f i l l e r  p l u g  l o c a t e d  b e l o w
t h e  s h i f t  l e v e r  o n  r e a r  l e f t  s i d e  o f
t r a n s m i s s i o n  c a s e .

2 .  I f  s p a c e  p e r m i t s ,  p l a c e  c o n t a i n e r
h a v i n g  a p p r o x i m a t e l y  t w o  ( 2 )  q u a r t
c a p a c i t y  u n d e r  d r a i n  c a p ,  l o c a t e d
a s  s h o w n  i n  ( F i g . I B ) .  U n s c r e w  t h e

d r a i n  p l u g  a n d  c o o l e r  r e t u r n  t u b e

a s s e m b I Y ,  r e a c h  i n t o  t h e  o P e n i n g

w i t h  a  s u i t a b l e  t o o l ,  a n d  r e m o v e  t h e

s t r a i n e r  a s s e m b l y ,  ( F i g .  7 7 ) .  A l l o w

o i I  t o  d r a i n  i n t o  p a n .

DISASSEMBLY OF VALVE AND SPRING
ASSEMBLY FROM TRANSMISSION

3 .  R e m o v e  t , h r e e  ( 3  )  h e x  h e a d  b o I t s ,
l o c k w a s h e r s ,  v a l v e  c o v e r  a n d  v a l v e
c o v e r  g a s k e t ,  a s  s h o w n  i n  ( F i g .  7 4 )

4 .  R e m o v e  s h i f t  l e v e r  a n d  a s s o c i a t e d
p a r t s ,  ( F i g .  7 5  )  .

T " p  w i t h  s o f t  h a m m e r  o n  e x p o s e d
t h r e a d e d  s h a f t ,  u p o 4  w h i c h  s h i f t
I e v e r  w a s  m o u n t e d ,  a n d  p u I I  v a l v e

a n d  s p r i n g  a s s e m b l y  o u t  o f  c a s e  f r o m
r i g h t  s i d e ,  ( F i g .  7 3 ) .

6 .  P I a c e  v a l v e  a n d  s p r i n g  a s s e m b l . y
i n  a  s u i t a b l e  h o l d e r ,  ( F i g .  7 1 ) .
D e p r e s s  t h e  v a l v e  s p r i n g  r e t a i n e r
a n d  v a l v e  s p r i n g  u n t i l  t h e  s n a p
r i n g  i s  f r e e  t o  b e  r e m o v e d .  T h e
c o m p o n e n t s  o f  t h e  v a l v e  a n d  s p r i n g
a s s e m b l y  c a n  n o w  b e  r e m o v e d  i n  t h e
o r d e r  s h o w n  i n  ( F i g .  7 0 ) .

N O T E :  T h e  c o n t r o l  v a l v e  a s s e n b l y
c a n  a l s o  b e  d i s a s s e m b l e d  b y  u s i n g  a n
a r b o r  p r e s s  w i t h  s u i t a b l e  t o o l s  a s
s h o w n  i n  ( F i g .  7 2 ) .

REMOVAL OF FRONT PUMP ASSEMBLY

7 .  R e m o v e  t h e  f o u r  (  4 )  f r o n t  p u m p
a t t a c h i n g  b o I t s ,  ( F i g .  6 9 ) ,  p l a c e
a  p r o t e c t i v e  c o v e r i n g  o v e r  s p l i n e s
t o  p r e v e n t  d a m a g e  t o  s e a l  I i p ,  a n d
I i f t  p u m p  a s s e m b l y  s q u a r e l y  u p  a n d
o v e r  t h e  p r o t r u d i n g  i n p u t  s h a f t ,
(F i s .  67 ) . v

B .  R e m o v e  p u m p  d r i v e  g e a r ,  f r o n t  p u m p
g a s k e t ,  a n d  W o o d r u f f  k e y ,  ( F i g .  6 6 ) .

NOTE:  Two  d i f f e ren t  pump assemb l i es
a r e  u s e d .  O n e  i n c l u d e s  a  b a c k i n g
p l a t e  w h i c h  m u s t  b e  r e m o v e d  b e f o r e
t h e  g e a r s  a r e  e x p o s e d .  F o r  a d d i -
t i o n a l  i n f o r m a t i o n  a n d  d e s c r i p t i o n
s e e  p a t e s  4 0  a n d  4 8 - 5 1 .

9 .  F o r  t h e  p u m p  a s s e m b l Y  w i t h  t h e

b a c k i n g  p I a t e ,  r e m o v e  t h e  o n e  ( f )

f l a t  h e a d  m a c h i n e  s c r e w ,  ( F i g .  9 6 )

a n d  I i f t  b a c k i n g  p l a t e  t o  e x P o s e

8 e a r s .

I 0 .  M a r k  g e a r s  t o  i d e n t i f y  f o r  p r o p e r
r e l o c a t i o n  o f  g e a r  f a c e s  d u r i n g

" . l " s e m b I y ,  
( F i g s .  6 5  a n d  g 4 ) .

( F i g s .  6 2  a n d  9 1 )  s h o w  v i e w s  o f  t h e

d i f f e r e n t  f r o n t  p u m p  p a r t s  w h e n  
a -

c o m p l e t e l y  d i s a s s e m b l e d .
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DISASSEMBLY OF  ADAPTER AND RE-
VERSE CLUTCH PISTON

I 1 .  R e m o v e  t h e  f o u r  ( 4 )  c a p  s c r e w s  ( L 2
p o i n t  h e a d ) ,  ( F i g .  6 f ) .  L i f t  t h e
a d a p t e r  a n d  r e v e r s e  c l u t c h  p i s t o n ,
( f i g .  6 0 ) .  I f  n e c e s s a r y ,  t a p  t h e
a d a p t e r  w i t h  a  s o f t  h a m m e r  t o  r e m o v e .

C A U T I O N :  T h e  r e v e r s e  c l u t c h  p r e s -
s u r e  p l a t e  m a y  s t i c k  m o m e n t a r i l y  t o
t h e  r e v e r s e  c l u t c h  p i s t o n .  T o  a v o i d
d a m a g e ,  p r e v e n t  p r e s s u r e  p l a t e  f r o m
d r o p p i n g .

L 2 .  F o r c e  c o m p r e s s e d  a i r  i n t o  r e l r e r s e
c l u t c h  c a v i t y  w h i l e  h o l d i n g  p i s t o n ,
a s  s h o w n  i n  ( F i g .  1 9 )  a n d  p i s r o n
w i l l  p o p  u p  o u t  o f  r e v e r s e  c l u t c h
c a v i t y .

1 3 .  R e m o v e  s e a l  i n g  r i n g s  a s  s h o w n  i n
( F i g s .  5 ?  a n d  5 B ) .

REMOVAL  OF  THRUST WASHER,  RE-
VERSE CLUTCH PRESSURE PLATE,
PRESSURE PLATE SPRINGS AND DOWEL
P INS

1 4 .  T h r u s t  w a s h e r  c a n  n o w  b e  I i f t e d  f r o m
p o s i t i o n  s h o w n  i n  ( F i g .  5 6 ) .

1 5 .  R e m o v e  c l u t c h  p . e s s u r e  p l a t e  a s
s h o w n  i n  ( F i g .  5 5 ) .

1 6 .  T h e  t w e  l v e  (  f 2  )  p r e s  s u r e  p l  a t e
s p r i n g s  a n d  t h e  t h r e e  ( 3 )  d o w e l
p i n s  c a n  n o w  b e  r e m o v e d ,  ( F i g .  5 4 ) .

DISASSEMBLY OF  DRIVE  GEAR AND
CLUTCH ASSEMBLY

l ? .  G r a s p  t h e  e x p o s e d  f r o n t  e n d  o f  t h e
i n p u t  g e a r  a n d  I i f t  s t r a i g h t  u p ;
d r i v e  g e a r  a n d  c l u t c h  a s s e m b l y
p a r t s  e a s i l y  I i f t  o u t  o f  o p e n i n g  i n
f r o n t ,  ( F i g .  5 3 ) .

1 8 .  R e m o v e  t h r u s t  w a s \ r  I o c a t e d  b e  -

t w e e n  d r i v e  g e a r  a n d  p l a n e t a r y
c a r r i e r ,  ( F i g .  5 2 ) .

1 9 .  S t a n d  d r i v _ e  g e a r  a n d  c l u t c h  a s s e m b l y
i n  s u i t a b l e  f i x t u r e  a n d  r e m o v e  i n -
t e r n a l  &  e x t e r n a l  s n a p  r i n g s  a . r  b a l l
b e a r i n g  f r o m  t h e  d r i v e  g e a r  a n d
c l u t c h  c y l i n d e r ,  ( . F i g s .  5 0  a n d  5 1 ) .
D o  n o t  p e r m i t  d r i v e  g e a r  t o  m o v e
f o r w a r d  a f t e r  t h e  a b o v e  s n a p  r i n g s
a r e  r e m o v e d .

2 0 .  W h i l e  h o l i l i n g  r h e  i i n g  g e a r ,  t a p
t h e  f r o n t  e n d  o f  t h e  d r i v e  g e a q
w i t h  s o f t  h a m m e r .  T h e  d r i v e  g e a r
a n d  f o r w a r d  c l u t c h  h u b  a s s e m b l y
w i I I  p a s s  t h r o u g h  t h e  r i n g  g e a r
a n d  f o r w a r d  c l u t c h  a s s e m b l y  t o
c o m e  o u t  o f  t h e  r e a r  e n d  o f  t h e
r i n g  g e a r ,  ( F i g .  4 7 ) .

DISASSEMBLY OF  FORWARD CLUTCH

2 L .  R e m o v e  b e a r i n g  f r o m  c l u t c h  c y l i n d e r
b y  t a p p i n g  w i t h  s o f t  b l u n r  r o o l .

2 2 .  R e m o v e  r i n g  g e a r  s n a p  r i n g ,  ( F i g . 4 3 ) .

2 3 .  W h i l e  h o l d i n g  r i n g  g e a r ,  r a p  w i t h
s o f t  b l u n t  t o o l  o n  e x p o s e d  f a c e  o f
f o r w a r d  c l u t c h  c y l i n d e . r  i n s i d e  o f
r i n g  g e a r .  F o r w a r d  c l u t c h  c y l i n d e r
w i l l  m o v e  f o r w a r d  t o  d i s a s s e m b l e  o u t
o f  f r o n t  o f  r i n g  g e a r .  A f t e r  r e m o v -
i n g  t h e  c l u t c h  s p r i n g  a n d  t h e  c l u t c h
s p r i n g  s n a p  r i n g ,  a I I  p a r t s  o f  t h e
f o r w a r d  c l u t c h  c a n  b e  d i s a s s e m b l e d
a s  s h o w n  i . , n  ( F i g s .  3 4 ,  3 5 ,  3 6 ,  3 7  &
3B) .

2 4 .  P i s t o n  c a n  b e  r e m o v e d  f r o m  f o r w a r d
c l u t c h  c y l i n d e r  t o  p o s i t i o n  i n  ( F i g .
4 f )  b y  a p p J . y i n g  c o m p r e s s e d  a i r  t o
c l u t c h  c a v i t y  t h r o u g h  o n e  o f  t h r e e
( 3 )  h o l e s  i n  i n s i d e  d i a m e t e r  o f  f o r -
w a r d  c l u t c h  c y l i n d e r ,  w h i l e  o t h e r
h o l e s  a r e  b l o c k e d .

r\-
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2 5 .  R e m o v e  f o r w a r d  c l u t c h  s e a l i n g  r i n g s ,
a s  s h o w n  i n  ( F i s s .  3 9  &  4 0 ) .

R E M O V A L  O F  P I N I O N  C A G E  A N D  O U T -
P U T  S H A F T  A S S E M B L Y  F R O M  T R A N S -
M I S S I O N  C A S E

v

2 6 ,  R e m o v e  m a i n  s h a f t
(F i s .  33 ) .

2 7 .  U s i n g  b e a r i n g  p u l l e r
f r o m  o u t p u t  s h a f t .

n u t  s h o w n  i n

p u l l  c o u p l i n g

2 8 .  R e m o v e  s i x  ( 6 )  h e x  h e a d  b o l t s  a n d
l o c k w a s h e r s ,  ( F i g .  3 1 ) .

2 9 .  R e m o v e  b e a r i n g  r e t a i n e r  a n d  g a s k e t .

REMOVAL OF REAR BEARING

N O T E :  T h e  f o l l o w i n g  P a r a g r a P h s  ( 3 0

&  3 1 )  d e s c r i b e  a l t e r n a t e  m e t h o d s  o f

r e m o v i n g  t h e  r e a r  b e a r i n g .  E i t h e r
m e t h o d  i s  e q u a l l y  d e s i r e a b l e .

3 0 .  U s i n g  b e a r i n g , p u l l e r ,  g r a s p  b e a r i n g

b y  e x p o s e d  g r o o v e  i n  o u t s i d e  d i a -

m e t e r  a n d  g e n t l y  p u l l  b e a r i n g  f r o m
c a s e  ,  ( F i g .  2 0  )  .

F i g . 2 0  R e m o v i n g  B e a r i n g  f r o m  C a s e

3 I .  P I a c e  t r a n s m i s s i o n ,  w i t h  f r o n t  f a c e
d o w n ,  o n  a r b o r  p r e s s .  U s i n g  s u i t -
a b l e  t o o l ,  p r e s s  d o w n  o n  e x p o s e d  e n d
o f  o u t p u t  s h a f t  u n t i l  s h a f t  i s  f r e e
o f  b e a r i n g  i n s i d e  d i a m e t e r .  P r o t e c t
p i n i o n  c a g e  a n d  o u t p u t  s h a f t  f r o m
d a m a g e  f r o m  f a l l  d u r i n g  t h i s  o p e r a -
t  i o n . v

6 .

REASSEMBTY PRECAUTI(l}IS

T h e  f o l l o w i n g  l i s t  c o n t a i n s  a  n u m b e r  4 .
o f  a s s e m b l y  p r o b l e m s  w h i c h  i t  i s
f e l t  r e q u i r e s  s p e c i a l  a t t e n t i o n
d u r i n g  t h e  r e a s s e m b l y  o f  t h e  d i r e c t
d r i v e  t r a n s r n i s s i o n s .  T h e  i n f o r m a -
t i o n  b e l o w  i n c l u d e s  t h e  I o c a t i o n s  i n
t h e  m a n u a l  w h e r e  i n f o r m a t  i o n  a n d
i n s t r u c t i o n s  a r e  a v a i l a b l e  o n  t h e s e
i m p o r t a n t  a s s e m b l y  f e a t u r e s  

5 .
1 .  I n s t a l l a t i o n  o f  p r o p e r  p i n i o n  c a g e

a n d  o u t p u t  s h a f t  a s s e m b  I y  i n  t r a n s -
m i s s i o n  c a s e s  w i t h o u t  b u s h i n g s
( P u g  e  5 2 ,  P a r a g r a p h s  1 B  &  I 9  ) .

2 .  S e l e c t i o n  o f  t h e  p r o p e r  c l u t c h
s p r i n g  s n a p  r i n g ,  ( P a g e  3 1 ,  P a r a -
g r a p h  2 3  ) .

3 .  S e l e c t i o n  o f  t h e  p r o p e r  r i n g  g e a r

s n a p  r i n g ,  ( P a g e  3 3 ,  P a r a g r a P h  3 0 ) .

I n s t a l L a t i o n  o f  a d a p t e r  o n  t r a n s -
m i s s i o n  c a s e  s h o u l d  f o l l o w  t h e
p r o c e d u r e s  o u t l i n e d ,  ( P a g e  3 9 ,
P a r a g r a p h  5 6 ) ,  f o r  t i g h t e n i n g  t h e
c a p s c r e w s .  I f  b o l t s  a r e  n o t  a l t e r -
n a t e l y  t i g h t e n e d  a  s m a l l  a m o u n t ,
d a m a g e  c a n  r e s u l t  t o  t h e  n e e d l e
b e a r i n g  a n d  i t s  i n p u t  s h a f  t  r a c - e .

P r o t e c t i o n  o f  p u m p  s e a l  d u r i n g
a s s e m b l y  o f  p u m p  a s s e m b l y  o v e r  i n p u t
d r i v e  g e a r ,  ( P a g e  4 1 ,  P a r a g r a p h  6 5 ) .

M o u n t i n g  p u m p  t o  c o r r e s p o n d  t o  t h e
e n g i n e  r o t a t i o n ,  ( P a g e  4 2 ,  P a r a g r a p h
67 )".

C h e c k  i n p u t  s h a f t  t o  i n s u r e  t h a t
i t  r o t a t e s  f r e e l y  w h e n  t u r n e d  b y  \ /
h a n d  a f t e r  t r a n s m i s s i o n  i s  a s s e m -
b l e d  ( P a g e  4 2 ,  P a r a g r a p h  6 9 ) .
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INSPECTION AND GEN ERAL INSTRUCTIONS

C l e a n l i n e s s  i s  a b s o l u t e l y  n e c e s s a r y
d u r i n g  a s s e m b l y  t o  i n s u r e  p r o p e r
f u n c t i o n i n g  o f  t r a n s m i s s i o n .  T r a n s -
m i s s i o n  c a s e  p a s s a g e s  s h o u l d  a l w a y s
h a v e  p i p e  p l u g s  r e m o v e d  t o  a l l o w  f o r
t h o r o u g h  c l e a n i n g .  W h e n  a v a i l a b l e ,
u s e  c o m p r e s s e d  a i r  t o  d r y  p a r t s  b e -
f o r e  t h e y  a r e  a s  s e m b l  e d .  D o  n o t
w i p e  p a r t s  w i t h  r a g s  t o  c l e a n  o r  d r y
t h e m  a s  l i n t  f r o m  t h e  c l o t h  m a y
c a u s e  e r r a t i c  v a l v e  a c t i o n .

I n s p e c t  a I  I  p a r t , s  f  o r  d a n a g e  o r
w e a r .  R e p l a c e  d e f e c t i v e  p a r t s .

A I I  g a s k e t s ,  o i l  s e a l s  a n d  r u b b e r

s e a l i n g  r i n g s  s h o u l d  b e  r e p l a c e d
e x c e p t  i n  r e l a t i v e l y  n e w  u n i t s .

J u d g e m e n t  s h o u l d  t h e n  b e  e x e r c i s e d
a s  t o  t h e  n e e d  f o r  r e p l a c i n g  t h e s e

P a r t s .

\- I .

\-

4 . O i l  s e a l s  a n d  b e a r i n g s  a r e  b e s t  i n -
s t a l l e d  b y  u s i n g  a n  a r b o r  p r e s s ,
s u i t a b l e  f i x t u r e s ,  a n d  t o o l s  t o
p r o p e r l y  a l i g n  p a r t s  b e i n g  a s s e m b l -
e d .  H a m m e r i n g  s e a l s  a n d  b e a r i n g s
i n t o  p o s i t i o n  c a n  s e v e r l y  d a m a g e
p a r t s .

A u t o m a t i c  t r a n s m i s s i o n  f l u i d  t y p e
r r  A r r  s u f  f  i x  r r A r r  , s h o u l d [  b e  u s e d  t o
l u b r i c a t e  p a r t s  a s  t h e y  a r e  a s s e m b l -
e d .  P e t r o l e u m  j e l l y  m a y  b e  u s e d  o n
g a s k e b s  o r  o t h e r  p a r t s  t h a t  m u s t  b e
h e l d  i n  p o s i t i o n  d u r i n g  a s s e m b l y .
A l l  r u b b e r  p a r t s  w i l l  s l i d e  m o r e
f r e e l y  i f  l u b r i c a t e d .

T i g h t e n  a l I  b o l t s  a n d  s c r e w s  e v e n l y
t o  t h e  r e c o m m e n d e d  t o r q u e ,  ( S e e  p a g e
60 ) .

q

,

3 .

ASSEMBLY (lF TRAI{SMISSIIII{

ASSEMBLING O IL  SEAL  IN  BEARING
RETAINER

1 .  I n s p e c t  r u b b e r  I i p  o f  s e a l  f o r
c r a c k s ,  h o l e s  o r  b r i t t l e  c o n d i t i o n
o f  r u b b e r  I i p  m a t e r i a l .

2 .  P I a c e  f r o n t  f a c e  o f  b e a r i n g  r e t a i n e r
o n  a r b o r  p r e s s  t a b l e .  A p p l y  a  s u i t -
a b l e  s e a l a n t  t o  t h e  o u t s i d e  d i a m e t e r
o f  s e a l  b e f o r e  i n s t a l l i n g  s q u a r e l y

0 l L

i n t o  b o r e  o f  h o u s i n g  w i t h  s e a l  I  i p
p o s i t i o n e d  a s  s h o w n  i n  ( F i g .  2 7 ) .
C a u t i o n  s h o u l d  b e  o b s e r v e d  t o  i n s u r e
t h a t ,  t o o  m u c h  s e a l a n t  i s  n o t  u s e d .

3 .  U s i n g  a r b o r  p r e s s  a n d  s u i t a b l e  t o o l ,
a s  s h o w n  i n  ( F i g ,  2 2 )  '  p r e s s  t h e  o i l

s e a l  i n t , o  L h e  b e a r i n g  r e t a i n e r  u n t i l
t h e  r e a r  f a c e  o f  t , h e  o i l  s e a l  i s
f  I u s h  w i t h  t h e  r e a r  f a c e  o f  t ' h e
b e a r i n g  r e t a i n e r .

ARBOfi
PRESS

ASSEMBLY
TOOL

O I L  S E A L

BEffi I NG
R ETA I IIER

. , -9'1-, 
'

F  i s .  2 l I n s t a l l  i n g  0 i l  S e a l
F ig . zz P r e s s i n g  0 i l  S e a l  i n  R e t a i n e r
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T R A N S M I S S I O N

0 l L
B A F F L E

" v "
tt0TcH

F i S .  Z S  I n s t a l  I  i n g  M o d e l  7 t  B  &  7 t C  B a f f l e P i n i o n  C a o e
i n  P l a c e  6 n

\'

v

INSTALLAT ION OF  THE BAFFLE
THE TRANSMISS ION CASE

F i s .  2 5 a n d  0 u t p u t  S h a f t  A s s e m b l  Y
A  r b o r  P r e s s

INSTALLAT ION OF  P IN ION CAGE AND
OUTPUT SHAF 'T  ASSEN{BLY  IN  THE
TRANS\ I ISS ION CASE

6 .  P l a c e  t h e  p i n i o n  c a g e  a n d  o u t p u t

s h a f t  a s s e m b l y  o n  a  5  i n c h  d i a m e t e r

b y  2 - 5 / B  l o n g  a s s e m b l y  t o o I ,  w h i c h

i n  t u r n  i s  m o u n t e d  o n  a n  a r b o r

p r e s s ,  a s  i n d i c a t e d  i n  ( F i g .  2 5 ) .

N O T E :  I f  t h e  t r a n s m i s s i o n  c a s e

d o e s  n o t  h a v e  b r o n z e  b u s h i n g s  f o r

t h e  o u t p u t  s h a f t  j o u r n a l ,  u s e  o n l y

t h e  o u t p u t  s h a f t s  o f  t h e  d e s i g n  w i t h

t h r e e  o i l  g . o o v e s  a s  s h o w n  i n

( F i g .  2 6 ) .  S e e  p a g e  5 2  ( p a r a g r a p h s

1 B  &  1 9 ) ,  f o r  f  u r t L r e r  i n f  o r m a t i o n .

SI iAFT l {  ITH
O I L GROOVES

IN

A

(

I n s e r t  t h e  b a f f l e  i n s i d e  t h e  t r a n s -

m i s s i o n  c a s e  w i t h  t h e  n o t c h e d  s i d e

t o w a r d  t h e  f r o n t  a n d  t h e  c u r v e

o f  b a f f l e  t o w a r d  t h e  b o t t o m  o f  t h e

t r a n s m i s s i o n  c a s e ,  ( F i g .  2 3 )  .

P r e s s  d o w n  o n  t h e  b a f f l e  a n d  s n a p

t h e  r e c t a n g u l a r  s l o t s  a t  e a c h  e n d

o n  t o  t h e  c a s t  b o s s e s  a t  e a c h  s i d e

o f  t h e  c a s e ,  ( F i g .  2 4 ) .  T h e s e

b o s s e s  w i l l  p o s i t i o n  a n d  h o l d  t h e

b a f f l e  i n  i t s  p r o p e r  p l a c e .

F i q .  2 4

P I N  I O N  C A G E
AI{D OUTPUT
SHAFT ASSEMBLY

x2-
A S S
T00

28

M o d e l . 7 0 B  &  7 0 C  0 i  I  B a f f l e  P r o p e r l y
I  n s t a l  I  e d

F i q .  2 6  L a t e  a n d  E a r l y  M o d e l  P i n i o n  C a g e-  
a n d  0 u t o u t  S h a f t s
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F i g .  2 7  C a s e  A s s e m b l e d  o v e r  P i n  i o n  C a q e  a n d  O u t -p u t  S h a f t  A s s e m b l y  a n d  A s s e m b T y  T o o l
F  i  g .  2 9  R e a r  B e a r  i  n g  p r e s s e d  i  n  p l  a c e

\-

P I a c e  t h e  t r a n s m l s s r o n  c a s e  o v e r  t h e

p i n i o n  c a g e  a n d  o u t p u t  s h a f t  a s s e m b -

I y  s o  t r a n s m i s s i o n  c a s e  r e s t s

s q u a r e l y  o n  a r b o r  p r e s s  t a b l e  w h i c h

i s  s u p p o r t i n g  a s s e m b l y  t o o l  ( F i g .

2 7 ) .

B .  I n s p e c t  t h e  b e a r i n g  b o r e  f o r  p o s s i -
b l e  d i r t  o r  b u r r s .

9 .  I n s p e c t  t h e  r e a r  b e a r i n g  f o r  s c o r e d
o r  d a m a g e d  b a l  l s  a n d  r a c e s  a n d  f o r
l o o s e  o r  c r a c k e d  b a l l  r e t a i n e r .
R e p l a c e  t h e  b e a r i n g  w i t h  a  n e w  p a r t
i f  d a m a g e  i s  d e t e c t e d .

1 0 .  I n s p e c t  t h e  b e a r i n g  f o r  p r e s e n c e  o f
d i r t .  I f  d i r t  i s  p r e s e n t ,  w a s h  b e a r -

i n g  u n t i l  c l e a n  a n d  L u b r i c a t e  w i t h
a u t o m a t i c  t r a n s m i s s i o n  f I u i d ,  t y p e
t t A t t ,  s u f  f  i x  t t A t t ,  b e f  o r e  a s s e m b l y .

1 1 .  W i t h  t h e  g r o o v e  o n  t h e  o u t s i d e  d i a -
m e t e r  o f  t h e  b e a r i n g  l o c a t e d  t o w a r d

t h e  r e a r  o f  t h e  t r a n s m i s s i o n ,  a s

s h o w n  i n  ( F i g .  2 8 ) ,  p l a c e  t h e  b e a r -

i n g  o v e r  t h e  p r o j e c t i n g  o u t p u t  s h a f t

a n d  s q u a r e l y  i n  t h e  b e a r i n g  b o r e .

1 2 .  U s i n g  a n  a s s e m b l y  t o o l  d e s i g n e d  t o
p r e s s  e v e n l y  o n  t h e  b e a r i n g  o u t e r
a n d  i n n e r  r a c e s ,  p r € s s  b e a r i n g  d o w n

u n t i l  s e a t e d  a g a i n s t  s h a f t  o r  c a s e
s h o u l d e r ,  ( F i g  .  2 9 )  .

F i g . 2 8  R e a r  B e a r i n g  P r o p e r l y  p o s i t i o n e d  o n
Transm i  ss  i  o i  Case

F i q . 3 0  B e a r i n g  R e t a i n e r  G a s k e t  i n  P l a c e
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F  i 9 .  3 l
3? t ; i 3 : i ns  

Bear ins  Re ta ine r  on  Rear

1 3 .  P l a c e  b e a r i n g  r e t a i n e r  g a s k e t  o n
r e a r  o f  t r a n s m i s s i o n  c a s e  a s  s h o w n
i n  ( F i g .  3 0 ) .  G a s k e t  m a y  b e  c o a t e d
w i t h  p e t r o l e u m  j e l l y  f o r  e a s i e r
a s s e m b l y .

1 4 .  P l a c e  b e a r i n g  r e t a i n e r  i n  p l a c e  o n
r e a r  o f  c a s e  a s  s h o w n  i n  ( F i g .  3 1 ) .
I n s t a l I  s i x  ( 6 )  7 / L 6  L o c k w a s h e r s  a n d
s i x  ( 6 )  7 / 1 6 - 1 4  h e x  h e a d  b o l t s ;
t i g h t e n  b o l t s  t o  a  t o r q u e  o f .  4 2 - 5 0
p o u n d s - f e e t .

F i g .  3 2

F i s .  g g o f  C o m p l e t e l y  A s s e m b l e d  0 u t p u t

1 5 .  I n s p e c t  a n d  I u b r i c a t e  t h e  h u b  d i a -
m e t e r  o f  r e a r  c o u p l i n g  w h i c h  r u n s
i n  c o n t a c t  w i t h  t h e  r u b b e r  l i p  o f  o i I
s e a I .  I f  t h i s  s u r f a c e  i s  s c r a t c h e d
o r  b u r r e d ,  r e p l a c e  t h e  p a r t  w i t h  a
n e w  p i e c e  t o  p r e v e n t ,  s e a l - l i p  d a m a g e
a n d  s u b s e q u e n t  o i l  I e a k a g e .

L 6 .  A f t e r  I u b r i c a t i n g  t h e  s p l i n e d  p o r -
t i o n  o f  c o u p l i n g ,  a s s e m b l e  t h e
s p l i n e d  c o u p l i n g  o n t o  t h e  e x t e r n a l l y
s p L i n e d  p o r t i o n  o f  t h e  o u t p u t  s h a f t .
W h e n  t h e  c o u p l i n g  h a s  b e e n  a l i g n e d
s q u a r e l y  o n  t h e  o u t p u t  s h a f t  a n d
h a n d  a s s e m b l y  h a s  p r o c e e d e d  a s  f a r
a s  p o s s i b l e ,  p l a c e  a  s u i t a b l e  t o o l
o n  t h e  c o u p l  i n g ,  ( F i g .  3 2 )  ,  a n d
g e n t l y  p r e s s  t h e  c o u p l i n g  w i t h  a r b o r
p r e s s  u n t i l  c o n t a c t  w i t h  t h e  b e a r i n g
i n n e r  r a c e  i s  m a d e .

1 7 .  A s s e m b l e  m a i n  s h a f t  n u t  i n  p l a c e  o n
o u t p u t  s h a f t  a n d  t i g h t e n  t o  p r e s -
c r i b e d  t o r q u e  o f  1 0 0  t o  2 0 0  p o u n d s -
f e e t .  T h i s  s h o u l d  b r i n g  i n n e r  r a c e
o f  b e a r i n g  s o l i d l y  i n  c o n t a c t  w i t h
t h e  s h o u l d e r  o n  o u t p u t  s h a f t  a n d
e l i m i n a t e  a n y  d e t e c t a b l e  e n d  p I . a y
i n  * t h e  c o u p l i n g  a n d  o u t p u t  s h a f t
c o m b i n a t i o n ,  ( F i g .  3 3 ) .

V  i e w
S ha f t

\r'
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P r e s s  i n g  R e a r  C o u p l  i n g  i n  p l a c e
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F i S .  g +  I n s t a l  I  i n q  C l u t c h  p r e s s u r e  p l a t e  ( R e a r ) F  i  S .  gS  I  ns ta l  I  i  ng  Fo rward  C l  u t ch  P l  a tes

ASSEMBLY OF  THE FORWARD CLUTCH
INTO THE R ING GEAR

I B .  P l a c e  t h e  r i n g  g e a r  o n  a  c l e a n  s u r -
f a c e  w i t h  t h e  e x t e r n a l  t e e t h  u p ,  a s
s h o w n  i n  ( F i g .  3 4 ) .

1 9 .  R e m o v e  a I l  d i r t  a n d  s o l i d  p a r t i c l e s
f r o m  t h e  s h o u l d e r  i n s i d e  t h e  g e a r
f o r m e d  b y  t h e  t o p  o f  t h e  i n t e r n a l
h e  I  i c a l  g e a r ,  ( F i g .  3 4 )  .

2 0 .  W i t h  t h e  s m o o t h l y  g r o u n d  f a c e  i n  t h e

u p w a r d  p o s i t i o n ,  i n s t a l l  t h e  c l u t c h
p r e s s u r e  p l a t e  ( r e a r )  i n  t h e  r i n g
g e a r ,  a s  s h o w n  i n  ( F i g .  3 4 ) .  A s s e m -
b l y  i s  c o m p l e t e  w h e n  t h e  c l u t c h
p r e s s u r e  p l a t e  i s  f i r m l y  a n d  s q u a r e -
l y  s e a t e d  o n  t h e  s h o u l d e r  a t  t h e
b o t t o m  o f  t h e  i n t e r n a l  s p l i n e s .

2 1 A  F o r  t h e  M o d e I  7 1 C  l u b r i c a t e  f  i v e
( 5 )  c l u t c h  i n n e r  p l a t e s  a n d  f o u r
( 4 )  o u t e r  c l u t c h  p l a t e s ,  a r r a n g e
a n d  a s s e m b l e ,  a s  s h o w n  i n  ( F i g .  3 5 ) .

2 1 8  F o r  t h e  M o d e I  7 0 C  l u b r i c a t e  t h r e e
(  3  )  c l u t c h  i n n e r  p l a t e s  a n d  f o u r
( 2 )  o u t e r  c  l u t c h  p I  a t e s ,  a r r a n g e
a n d  a s s e m b l e ,  a s  i l l u s t r a t e d  i n
( F i g .  3 5 )  f o r  t h e  M o d e l  7 l C .

2 2 ,  I n s t a l I  c l u t c h  p r e s s u r e  p l a t e
( f r o n t )  w i t h  f l a t  f a c e  d o w n  i n  c o n -
t a c t  w i t h  c l u t c h  p I a t , e ,  a s  s h o w n  i n
( F i g .  3 6 ) .

2 3 .  I n s t a l l  c l u t c h  s p r i n g  s n a p  r i n g ,
( F i g .  3 7 ) .  A s s e m b l y  i s  c o m p l e t e
w h e n  s n a p  r i n g  i s  s q u a r e l y  a n d  f i r m -
I y  s e a t e d  o n  t h e  i n t e r n a l  s h o u l d e r
p r o v i d e d  b y  t h e  t o p  o f  t h e  i n t e r n a l
s p l i n e s .

CAUTION: BE STJRE YOU
E R  S N A P  R I N G .  T H E

HAVE THE PROP-
CLUTCH SPRING
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2 4 .  W i t h  t h e  c o n c a v e  s i d e  o f  t h e  c l u t c h
s p r i n g  d o w n ,  i n s t a l  I  i n  r i n g  g e a r ,
a s  s h o w n  i n  ( F i g .  3 B ) .  A s s e m b l y  i s
c o m p l e t e  w h e n  t h e  c l u t c h  s p r i n g  i s
s e a t e d  f i r m l y  a n d  s q u a r e l y  o n  c l u t c h
s n a p  r i n g .

2 5 .  A s s e m b l e  o n  t h e  f  o r w a r d  c l u t c h
p i s t o n ,  t h e  c l u t c h  s p r i n g  b e a r i n g

r i n g  a n d  a  I u b r i c a t e d  c l u t c h  s e a l  i n g
r i n g ,  a s  s h o w n  i n  ( F i g .  3 9 ) .  I n -
s p e c t  t h e  i n s i d e  d i a m e t e r  o f  t h e
f o r w a r d  c l u t c h  p i s t o n  h a v i n g  c o n t a c t
w i t h  t h e  s e a l  i n g  r i n g ;  r e m o v e  a l l
b u r r s  o r  s c r a t c h e s  a n d  I u b r i c a t e
b e f o r e  a s s e m b l y .

2 6 .  I n s t a l l  i n  f o r w a r d  c l u t c h  c y l i n d e r  a
w e l l  l u b r i c a t e d  s e a l i n g  r i n g ,  ( F i g .

4 0 ) .  L u b r i c a t e  e n t i r e  f o r w a r d

c l u t c h  c y l i n d e r  b e f o r e  c o n i i . ' , i . o

a s s e m b l y .

F  i s .  3 9 l n s t a l l  i n g  C l u t c h  S e a l  i n g  R i n g
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F i s .  3 7 I  n s t a l  I  i  n q  C l  u t c h  S p r  i  n g  S n a p  R  i  n g
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2 7 .  A f t e r  a l i g n i n g  t h e  a s s e m b l - e d  f o r w a r d
c l u t c h  p i s t o n  s q u a r e l y  o n  t h e  a s s e m -
b l e d  f o r w a r d  c l u t c h  c y l i n d e r ,  p r e s s
t h e  c l u t c h  p i s t o n  i n t o  t h e  f o r w a r d
c l u t c h  c y l i n d e r ,  a s  s h o w n  i n  ( F i g .

4 1  )  "  T h i s  i s  a  h a n d  a s s e m b l y  a n d
s h o u  I  d  n o L  r e q u  i  r e  p o u n d i n g  b y  h a m -

m e r  o r  p r e s s i n g  o n  a r b o r  p r e s s .
A s s e m b l y  i s  c o m p l e t e  w h e n  p i s t o n
r r b o t t o m s r r  i n  f  o r w a r d  c l u t c h  c y l i n d -
e r .

2 8 .  P I a c e  t h e  c o m b i n e d  p a r t s ,  a s  a s s e m b -

l e d  i n  s t e p s  1 B  t h r o u g h  2 4  i n -

c l u s i v e ,  o n  a  s u i t a b l e  s u p p o r t  w h i c h

h a s  b e e n  p l a c e d  o n  a n  a r b o r  p r e s s ,
( F i g .  4 2 ) .  C e n t e r  t h e  c l u t c h  s p r i n g

i n  t h e  r i n g  g e a r .

2 9 .  P I a c e  t h e  p a r t s  a s s e m b l e d  i n  s t e p s

2 5  t h r o u g h  2 7  i n c l u s i v e  i n t o  t h e

o p e n  t o p  o f  t h e  a s s e m b l y  d e s c r i b e d

i n  s t e p  2 8 ,  ( F i s .  4 2 ) .  P l a c e  a

s u i t a b l e  a s s e m b l y  t o o l  s q u a r e l y  o n

L o p  o f  t h e  f o r w a r d  c l u t c h  c Y l i n d e r

a n d  p r e s s  d o w n  w i t h  t h e  a r b o r  p r e s s

u n t i l  t h e  f o r w a r d  c l u t c h  c y l i n d e r  i s

f i r m l y  s e a t e d  o n  t h e  s n a P  r i n g  a n d

t h e  g r o o v e  f o r  t h e  s n a P  r i n g  i s

f u l l y  e x p o s e d .  C h e c k ,  b Y  I o o k i n g

i n t o  r e a r  o f  r i n g  g e a r ,  t o  b e  s u r e

t h a t  L h e  c l u t c h  s p r i n g  b e a r i n g  r r n g

i s  p r o p e r l v  a s s e m b l e d  o n  t h e  f o r w a r d

c l u t c h  p i s t o n .

3 0 .  W h i l e  m a i n t a i n i n g  l o a d  f r o m  a r b o r
p r e s s ,  a s s e m b l e  r i n g  g e a r  s n a p  r i n g ,
( F i g .  4 3 ) "  T a p  r i n g  w h i l e  i n  p l a c e
t o  i n s u r e  f u l l  s e a t i n g  o f  r i n g  i n
g r o o v e .

C A U T I O N :  B E  S U R E  Y O U  H A V E  T H E
P R O P E R  S N A P  R I N G .  T H E  R I N G  G E A R
S N A P  R I N G  I S  . 0 7 4  T O  .  O 7 B  I N C H E S
T H I C K  A N D  H A S  A  F R E E  D I A M E T E R  O F
5 - 7  / B  +  I / 1 6  I N C H E S .

F  i S .  r + Z P r e s s  i n g  F o r w a r d  C l u t c h  C y l  i n d e r
I n t o  K t n o  u e a r
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ASSEMBLY OF  FORWARD CLUTCH HUB
AND SEAL ING R INGS ON DRIVE  GEAR

3 1 .  P I a c e  t h e  f o r w a r d  c l u t c h  h u b  o n  a
s u i t a b l e  s u p p o r t  p l a c e d  o n  a n  a r b o r
p r e s s  i n  t h e  p o s i t i o n  s h o w n  i n  ( F i g .

4 4 ) .

3 2 .  A s s e m b l e  W o o d r u f f  k e y  i n  t h e  k e y w a y
p r o v i d e d  o n  t h e  d r i v e  g e a r ,  ( F i g .  4 4 ) .

3 3 .  L u b r i c a t e  t h e  o u t s i d e  d i a m e t e r  o f
t h e  d r i v e  g e a r  o n  t h a t  a r e a  w h i c h

D r e s s e s  i n t o  t h e  f o r w a r d  c l u t c h  h u b .

3 4 .  I n s t a l l  t h e  d r i v e  g e a r  a n d  W o o d r u f f
k e y  s q u a r e l y  i n t o  t h e  f o r w a r d  c l u t c h
h u b ,  b e i n g  c a r e f u l  t o  a l i g n  t h e
W o o d r u f f  k e y  w i t h  t h e  m a t i n g  k e y w a y
i n  t h e  f o r w a r d  c l u t c h  h u b ,  ( F i g .  4 4 ) .
P r e s s  t h e  d r i v e  g e a r  i n t o  t h e  f o r -
w a r d  c l u t c h  h u b  u n t i l  t h e  g e a r
l l b o t t o m s l l  o n  t h e  f a c e  o f  t h e  f o r w a r d
c l u t c h  h u b  a n d  t h e  g r o o v e  f o r  t h e
s n a p  r i n g  i s  f u I I y  u n c o v e r e d .

3 5 .  I n v e r t  t h e  p a r t s  r e f e r r e d  t o  i n  s t e p

3 4  a n d  i n s t  a I  I  s n a p  r i n g  i n  t h e
g r o o v e  p r o v i d e d ,  ( F i g .  4 5 ) .  T a p  r i n g
a f t e r  a s s e m b l y  w i t h  s u i t a b l e  t o o l  t o
i n s u r e  f u l l  s e a t i n g  i n  g r o o v e .

3 6 .  I n s t a l l  t w o  Q )  f  o r w a r d  c l u t c h  s e a l  -

i . r g  r i n g s  i n  g r o o v e s  p r o v i d e d  o n
d r i v e  g e a r ,  ( F i g .  4 6 )  .  A f t e r  i n -
s t a l l i n g  r i n g s  i n  g r o o v e ,  h o o k  e n d s
a n d  t u r n  r i n g s  t o  i n s u r e  f r e e d o m  o f
r o t a t i o n .

v

F i g. r+r+Press  i  ng  D r  i  ve  Gear  i  n to  Fo rward
C l u t c h  H u b
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ASSEMBLING DRIVE GEAR AND CLUTCH
ASSEMBLY

3 7 .  W i t h  d r i v e  g e a r  a n d  c  l u t c h  h u b  i n
a s s e m b l y  t o o l  a s  s h o w n  i . n  ( F i g s .  4 5
a n d  4 6 ) ,  p l a c e  r i n g  g e a r  a n d  f o r -
w a r d  c l u t c h  a s s e m b l y  o v e r  d r i v e  g e a r
a s  s h o w n  i n  ( F i g .  4 7 ) .

3 8 .  L o w e r  r i n g  g e a r  a n d  c l u t c h  a s s e m b l y
u n t i l  i n t e r n a l  t e e t h  o f  c l u t c h
p l a t e s  b e g i n  t o  e n g a g e  t e e t h  o n  f o r -
w a r d  c l u t c h  h u b .  R o t a t e  r i n g  g e a r
t o  a l i g n  t e e t h  o f  p l a t , e s  w i t h  t e e t h
o n  c l u t c h  h u b .  D o  n o t  f o r c e  r i n g
g e a r ,  a s  d a m a g e  t o  t e e t h  o n  p l a t e s
w i l l  r e s u l t .  W h e n  r i n g  g e a r  a n d
c l u t c h  a r e  i n  c o r r e c t  p o s i t i o n ,  r e a r
e n d  o f  r i n g  g e a r  s h o u l d  b e  a g a i n s t
t h e  a s s e m b l y  t o o l  o r r r f l u s h t r w i t h
t h e  r e a r  t h r u s t  . f a c e  o f  d r i v e  g e a r ,
a s  s h o w n  i n  ( F i g .  4 8 ) .  D o  n o t  r e -
m o v e  d r i v e  g e a r  a n d  c l u t c h  a s s e m b l y
f r o m  a s s e m b l y  t o o l  o r  m o v e  d r i v e
g e a r  f o r w a r d  u n t i l  s t e p s  3 9 , 4 0  a n d
4 1  a r e  c o m p l e t e d .  A n y  m o v e m e n t  o f
t h e  d r i v e  g e a r  f o r w a r d  w i l l  r e s u l t
i n  t h e  c l u t c h  p l a t e s  b e c o m i n g  d i s -
e n g a g e d  w i t h  c l u t c h  h u b  a n d  s e a l i n g
r i n g s  m o v i n g  o u t  o f  p o s i t i o n .

3 9 .  P l a c e  a l i g n e d  p a r t s  a n d  a s s e m b l y
t , o o l  i n  p l a c e  o n  a r b o r  p r e s s .  p l a c e
b e a r i n g  o v e r  p r o t r u d i n g  d r i v e  g e a r
a n d  s q u a r e l y  i n t o  b o r e  a t  f r o n t  o f
f o r w a r d  c l u t c h  c y l i n d e r ;  p r e s s  b e a r -
i n g  d o w n  w i t h  a r b o r  p r e s s  u n t i l
b e a r i n g  i s  f u l I y  s e a t e d  o n  s h o u l d e r
a n d  s n a p  r i n g  g r o o v e s  i n  f r o n t  o f
b e a r i n g  a r e  e x p o s e d  ( F i g .  4 9 ) .

F is .  +a A s s e m b l  i n s  R i n q  G e a r  a n d  C l u t c h
A s s e m b l y  o n  D r l v e  G e a r

F i S .  + Z  A s s e m b l  i n q  R i n q  G e a r  a n d  C l u t c h
Assemb ly  on  DrTve  Gear

F i  s .  q g P r e s s i n g  C l u t c h  B e a r i n g  i n  p l a c e
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ASSEMBLY
T00L *-**

INSTALLAT ION OF  DRIVE  GEAR AND
CLUTCH ASSEMBLY,  REVERSE CLUTCH
PLATE,  AND REVERSE CLUTCH PRESS-
URE PLATE IN  TRANSMISS ION CASE

4 2 .  P I a c e  t h e  p a r t s  a s s e m b l e d  i n  s t e p s
1  t h r o u g h  1 7  i n c l u s i - v e ,  o n  a  s m o o t h ,
c  l e a n  s u r f a c e  i n  t h e  u p r  i g h t  p o s  i  -

t i o n  i n d i c a t e d  i n  ( F i g .  5 2 ) .  I n
t h i s  p o s i t i o n ,  t h e  r e a r  f a c e  o f  r e a r
c o u p l i n g  w i l I  p r o v i d e  s u f f i c i e n t
b a s e  t o  e n a b l e  a s s e m b l v  t o  D r o c e e d .

F  i  g .  5 2  |  n s t a l  l  i  n g  T h  r u s t  W a s h e r

4 3 .  C o a t  t h e  d r i v e  g e a r  t h r u s t  w a s h e r
w i t h  p e t r o l e u m  j e l l y  a n d  a s s e m b l e
i n t o  p i n i o n  c a g e  a n d  o u t p u t  s h a f t
a s s e m b l y ,  a s  s h o w n  i n  ( F i g .  5 2 ) .
C e n t e r  t h e  w a s h e r  c a r e f u l l y  o v e r
b o r e  p r o v i d e d  f o r  r e a r  o f  d r i v e  g e a r .

4 4 .  A f t e r  I u b r i c a t i n g  t h e  r e a r  e n d  o f
t h e  d r i v e  g e a r  a n d  c h e c k i n g  c e n t e r e d
p o s i t i o n  o f  t h e  t h r u s t  w a s h e r ,  i n -
s t a l l  t h e  d r i v e  g e a r  a n d  c l u t c h
a s s e m b l y  i n t o  t h e  c a s e  a n d  p i n i o n
c a g e  a n d  o u t p u t  s h a f t  a s s e m b l y ,
( F i b .  5 3 ) .  C a r e  a n d  p r o p e r  c e n t e r -
i n g  m u s t  b e  e x e r c i s e d  a t  t h i s  p o i n t

t o  p r e v e n t  d a m a g e  t o  t h e  b u s h i n g s

w h e n  t h e  r e a r  d i a m e t e r  o f  t h e  d r i v e

g e a r  e n t e r s  t h e  o u t P u t  s h a f t .

F i g .  5 0  l n s t a l l i n g  S n a P  R i n g

4 0 .  I n s t a l l  e x t e r n a l  s n a p  r i n g  o n
g e a r ,  ( F i C .  5 0 ) .

4 1 .  I n s t a l l  i n t e r n a l  s n a p  r i n g  i n
c y l i n d e r ,  ( F i g .  5 1 ) .

d r  i v e

c l u t c h

v

\/

36

F i s . 5 l l n s t a l  I  i n 9  S n a P  R i n g



\,

4 5 .  I n s t a l l  t h e  t w e l v e  ( l l )  p r e s s u r e
p l a t e  s p r i n g s  r n  L h e  h o l e s  p r o v i d e d
i n  t h e  r e v e r s e  c  l u t c h  c a v i t y ,  ( F i g .

5 4 ) .  T h e  h o l e s  s h o u i d  b e  f r e e  f r o m
d i r t  a n d  a l l  s n r i n s - s  - s h o r r l d  b e  f i r m -
l y  s e a t e d .

4 6 .  C o a t  t h e  t h r e e  (  3 )  d o w e l  p i n s  w i t h
p e t r o l e u m  j e I  l r  a n d  a s s e m b l e  t h e m  i n
t h e  t h r e e  ( 3 )  g r o o v e s  p r o v i d e d  a t
t h e  o u t s i d e  d i a m e t e r  o f  t h e  r e v e r s e
c l u t c h  c a v i r r ' ,  ( F i g .  5 4 ) .  A s s e m b l y
i s  c o m p l e t e  w h e n  t h e  d o w e l  p i n  i s
f i r m l v  s e a t e d  o n  e n d  a n d  i n t o  t h e
g r o o v e ,  a s  f a r  a s  g r o o v e  c o n t o u r
w i i l  p e r m i t .

F  i q .  5 3 I n s t a l  I  i n q  D r i v e  G e a r  a n d  C l u t c h
A s s e m b  I  v  

-

4 7 .  I n s t a l l  r e v e r s e  c l u t c h  p l a t , e  o v e r
e x p o s e d  s p l i n e d  t e e t h  o f  r i n g  g e a r .
C I u t c h  p l a t e  m u s t  b e  f i r m l y  a n d
e v e n l y  s e a t e d  o n  t h e  c a s e  f a c e  f o r m -
i n g  t h e  r e a r  o f  t h e  r e v e r s e  c l u t c h
c a v i t y ,  ( F i g .  5 5  )  .

4 8 ,  I n s t a l l  t h e  r e v e r s e  c l u t c h  p r e s s u r e
p l a t e  w i t h  t h e  t w e l v e  (  1 2 )  h o l e s  i n
t  h e  d o w n w a r d  p o s  i  t  i o n .  A l  i g n  t  h e
c a s t  s l o t  i n  t h e  p r e s s u r e  p l a t e  w i t h
t h e  l a r g e  o i l  h o l e  i n  t h e  f r o n t  f a c e
o f  t h e  t r a n s m i s s i o n  c a s e ,  ( F i g .  5 5 ) .
S i n c e  t h e  t w e l v e  (  l 2 )  p r e s s u r e  p l a t e
s p r i n g s  a r e  n o t  e v e n l y  s p a c e d ,  t h e
s  l o t  a n d  o i .  I  h o l e  a l i s n m e n r  a r e

Fis' 54 l i:t3' l; l i ;!."i.J"i ly:.(t3] sff: i ' t?.,

r e q u i r e d  t o  l o c a t e  t h e  p r e s s u r e
p l a t e  w i t h  r e l a t i o n  t o  t h e  p r e s s u r e
p l a t e  s p r i n g s ,  ( F i g .  5 5 ) .  A  p r o p e r -
l y  a s s e m b l e d  r e v e r s e  p r e s s u r e  p l a t e
w i l l  a p p e a r  a s  s h o w n  i n  ( F i g .  5 6 ) .
I f  p r e s s u r e  p l a t e  d o e s  n o t  d r o p  d o w n
t o  p o s i t i o n ,  a p p r o x i m a t e l y  f l u s h
w i t h  t r a n s m i s s i o n  c a s e  f r o n t  f a c e ,
c h e c k  t h e  t h r e e  ( 3 )  d o w e l  p i n s  f o r
p o s s i b l e  m i s a l i g n m e n t  "

R e v e r s e  C l  u t c h  P r e s s u r eI n s t a l l i n q
P l  a t e

r  r g .  5 5
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4 9 .  C o a t  t h r u s t  w a s h e r
j e l l y  a n d  a s s e m b l e
(F i s .  56 ) .

w i t h  p e t r o l e u m

,  & S  s h o w n  i n

F i o .  5 6  l n s t a l l i n a  T h r u s t  W a s h e r  a n d
R e v e r s e  C T u t c h  P r e s s u r e  P l a t e

( b )  O i l  p a s s a g e s  f r e e  f r o m  p r e -
s e n c e  o f  d i r t  a n d  o b s t r u c t i o n .

( c )  R e v e r s e  c l u t c h  c a v i t y  o u t e r
w a I l ,  s m o o t h  c l e a n  s u r f a c e
f r e e  f r o m  s c r a t c h e s  o r  b u r r s
a n d  c o a t e d  g e n e r o u s l y  w i t h
p e t r o l e u m  j  e I  I y .

C o a t  s e a l i n g  r i n g  w i t h  p e t r o l e u m
j e l l y  a n d  i n s t a l l  i n  g r o o v e  o f
a d a p t e r  h u b ,  a s  s h o w n  i n  ( F i g .  5 7 ) .

5 1 .  A f t e r  I u b r i c a t i n g  s e a l i n g  r i n g  w i t h
p e t r o l e u m  j e I I y ,  a s s e m b l e  i n  g r o o v e
o f  r e v e r s e  c l u t c h  p i s t o n ,  a s  s h o w n
i n  ( F i s .  5 B ) .

F  i  g .  58  Assemb l  i  ng  Sea l  i  ng  R  i  ng

5 2 .  E x a m i n e  i n s i d e  d i a m e t e r  o f  r e v e r s e
c l u t c h  p i s t o n  f o r  s m o o t h  c l e a n  s u r -
f a c e  f r e e  f r o m  s c r a t c h e s  o r  b u r r s
a n d  c o a t  g e n e r o u s l y  w i t h  p e t r o l e u m
j  e I  l y .

5 3 .  P I a c e  t h e  r e v e r s e  c l u t c h  p i s t o n ,  a s
a s s e m b l e d  i n  s t e p  5 1  o n  t h e  a d a p t e r ,
a s  a s s e m b l e d  i n  s t e p  5 0 ,  ( F i g .  5 9 ) .
P r e s s  d o w n  o n  r e v e r s e  c l u t c h  p i s t o n
w h i l e  p u l l i n g  a  s m o o t h ,  c l e a n  s c r e w -
d r i v e r  b l a d e  a r o u n d  t h e  e x p o s e d
p o r t i o n  o f  t h e  s e a l i n g  r i n g .  T h i s
w i l l  a i d  t h e  c h a m f e r e d  b o r e  i n  t h e
a d a p t e r  t o  c o m p r e s s  t h e  s e a l i n g  r i n g
i n t o  t h e  g r o o v e  i n  t h e  o u t s i d e  d i a -
m e t e r  o f  t h e  p i s t o n .  A s s e m b l y  c a n
b e  c o m p l e t e d  b y  u s i n g  h a n d  p r e s s u r e
u n t i l  p i s t o n  h a s  l l b o t t o m e d r r  i n  r e -
v e r s e  c l u t c h  c a v i t y .

\/

ASSEMBLY OF  REVERSE CLUTCH
PISTON INTO ADAPTER

5 0 .  A f  t e r  c h e c k i n g  a d a p t e r  f o r  t h e
f o l l o w i n g ,  p l a c e  i t  o n  c l e a n  s u r f a c e
i n  p o s i t i o n ,  s h o w n  i n  ( F i g .  5 7  ) .

( a )  C I e a n  n e e d l e  b e a r i n g  a s s e m b l y ,
p r o p e r l y  i n s t a l  I e d  a n d  f r e e
f r o m  d a m a e e .

3B

F i g .  5 7  A s s e m b l  i n g  S e a l  i n g  R i n g
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E x p o s e d  f a c e  o f  c l u t c h  p i s t o n  s h o u l d
b e  f l u s h  w i t h  a d j  a c e n t  s u r r o u n d i n g
s u r f a c e  o n  a d a p t e r  w h e n  a s s e m b l y  i s
c o m p l e t e d .

ASSEMBLY OF ADAPTER AND REVEBSE
CLUTCH P ISTON ONTO TRANSMISSION
CASE

5 4 .  W i t h  p a r t s  a s s e m b l e d ,  i n  s t e p s  I
t h r o u g h  4 9  i n c J , u s i v e ,  r e s t i n g  o n  t h e
r e a r  f a c e  o f  c o u p l i n g ,  c o a t  t , h e  e x -
p o s e d  f r o n t  o f  t h e  t r a n s m i s s i o n  c a s e
w i t h  p e t r o l e u m  j e 1 l y  a n d  a s s e m b l e
i n  p l a c e  t h e  c a s e  a n d  a d a p t e r  g a s k e t ,
(F i s .  60 ) .

P tsTol{
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F i S .  S g  l n s t a l  I  i n g  R e v e r s e  C l u t c h  p i s t o n
I  n  A d a D t e r

5 5 .  L i f t  c o m b i n e d  p a r t s  a s s e m b l e d  i n
s t e p s  5 0  t h r o u g h  5 3  i n c l u s i v e ,  a b o v e
p a r t s  a s s e m b l e d  i n  s t e p s  1  t h r o u g h
4 9  i n c l u s i v e ,  a s  s h o w n  i n  ( F i g .  6 0 ) .
A I i g n  t h e  o i I  h o l e s  a s  i n d i c a t e d  i n
( F i g .  6 0  )  ,  t h e n  l o w e r  t h e  r e v e r s e
c l u t c h  p i s t o n  a n d  a d a p t e r  a s s e m b l y
s q u a r e l y  o n t o  t h e  i n p u t  g e a r  a n d
t r a n s m i s s i o n  c a s e .

5 6 .  W h e n  t h e  s h o u l d e r  o n  t h e  r e a r  o f  t h e
a d a p t e r  h a s  e n t e r e d  t h e  m a t i n g  b o r e
i n  t h e  r e v e r s e  c l u t c h  c a v i t y ,  l o c a t -
e d  i n  t h e  f r o n t  o f  t h e  t r a n s m i s s i o n
c a s e ,  a n d  a  c h e c k  o f  t h e  g a p  b e t w e e n
c a s e  a n d  a d a p t e r  i n d i c a t e s  t h e

F i q .  6 0  A s s e m b l  i n o  A d a p t e r  a n d  R e v e r s e-  
C l u t c h  A s 5 e m b l y  o n t o  C a s e

a d a p t e r  i s  s q u a r e l y  i n  p l a c e ,  i n -
s t a I I  t h e  f o u r  ( 4 )  c a p  s c r e w s ,  a s
s h o w n  i n  ( F i g .  6 1 ) .  T h e  a d a p t e r  c a n
n o w  b e  p u l l e d  d o w n  s q u a r e l y ,  u n t i l
c o n t a c t  w i t h  t h e  c a s e  i s  m a d e ,  b y
a l t , e r n a t e l y  t i g h t e n i n g  t h e  c a p
s c r e w s  a  s m a l l  a m o u n t  a n d  c h e c k i n g
f  r e q u e n t l y  f o r  b i n d i n g .  W h e n
a d a p t e r  i s  p u l I e d  d o w n  a s  f a r  a s
p o s s i b l e ,  t i g h t e n  t h e  f o u r  ( 4 )  c a p
s c r e w s  t o  2 7  L o  3 7  p o u n d s - f e e t
t  o rque  .

\-

F i s . 6 l Moun t i ng  Adap te r  t o  Case
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F is .  O2  F ron t  Pump Par t s  f o r-  
Assemb l  y  7 l  C -A60

ASSEMBLY OF FRONT.PUMP

5 7 .  C o l l e c t  t h e  p a r t s  s h o w n  i n  ( F i g .  6 2 )
a n d  c h e c k  c a r e f u l l v  f o r  t . h e  f o I I o w -
i n g :

( a )  S c o r i n g  i n  g e a r  p o c k e t s ,
c r e s c e n t ,  o n d  g e a r  f a c e .

( b )  O i l  s e a l  I i p  f o r  b r i t t l e
c o n d i t i o n ,  c r a c k s  a n d  c u t s .

O i i  s e a l  o u t s i d e  d i a m e t e r
f o r  d e n t s  o r  s c r a t c h e s .

( c )  G e a r  t e e t h  f o r  b u r r s .

1l'.f,6$bililt,f l6*

PUilP HoUS lt{0

N O T E : T w . o  d i f f e r e n t  p u m p  a s s e m b l i e s
h a v e  b e e n  u s e d  o n  t h e  M o d e I
7 0 C  &  7 1 C  b r a n s m i s s i o n .  I f
t  h e  p u m p  a s  s e m b  I y  o n  y o u r
t r a n s m i s s i o n  i n c l u d e s  a  b a c k -
i n g  p l a t e  s e e  p a g e  4 B  ( p a r a -
g r a p h s  5  t h r o u g h  f 0 )  f o r  i m -
p o r t a n t  i n f o r m a t i o n  c o n c e r n -
i n g  i t s  a s s e m b l y  a n d  s e r v i c e .

T h e  f r o n t  p u m p  a s s e m b l y  w i t h o u t  t h e
b a c k i n g  p l a t e  c a n  o n l y  b e  u s e d  w i t h
t h e  n e w  ( 7 l C - A B )  a d a p t e r  ( F i g .  6 1 ) ,
t h e  n e w  k " y  ( 4 8 ? 3 ) ,  a n d  t h e  n e w  v e r -
s i o n  o f  t h e  d r i v e  g e a r  w i t h  t h e  r e -
l o c a t e d  p u m p  k e y w a y .  F o r  i d e n t -
i f i c a t i o n  o f  t h e  p r o p e r  p a r t s  s e e
( F i s .  9 0 ) .

\t

\/

F i s. 6tr 
ff i : i i ln 

Purnp 0 i I Seal into

5 8 .  P I a c e  p u m p  h o u s i n g  s q u a r e l y  o n  a r b o r
p r e s s  t a b l e .  A p p l y  a  s u i t a b l e  s e a l -
a n t  t o  t h e  o u t s i d e  d i a m e t e r  o f  s e a l
b e f o r e  i n s t a l l i n g  s q u a r e l y  i n t o  b o r e
o f  h o u s i n g  w i t h  s e a l  I i p  p o s i t i o n e d
a s  s h o w n  i n  ( F i g .  6 3 ) .  C a u t i o n
s h o u l d  b e  o b s e r v e d  t o  i n s u r e  t h a t
t o o  m u c h  s e a l a n t  i s  n o t  u s e d ,  t h a t
a n y  e x c e s s  i s  w i p e d  a w a y  a f t e r  t h e
s e a l  i s  i n s t a l l e d ,  a n d  t h a t  t h e
s e a l a n t  d o e s  n o t  g e t  o n  t h e  s e a l i n g
e  l emen t  .

5 9 .  U s i n g  a n  a r b o r  p r e s s  a n d  s u i t a b l e
t o o l ,  p r e s s  s e a l  i n t o  h o u s i n g  u n t i l
f r o n t  f a c e  o f  s e a l  i s  f l u s h  w i t h
f r o n t  f a c e  o f  p u m p  h o u s i n g  ( F i g .  6 4 ) .
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6 0 .  A f t e r  s e a l  i s  a s s e m b l e d ,  I u b r i c a t e
t h e  p u m p  h o u s i n g  w i t h  t h e  p r o p e r
t r a n s m i s s i o n  o i l  a n d  p l a c e  a s  s h o w n
i n  ( F i g .  6 5 ) .  I n s t a l I  l u b r i c a t e d
d r i v e n  p u m p  g e a r  w i t h  i d e n t i f i c a t i o n
m a r k  a s  s h o w n  i n  ( F i g .  6 5 ) .

MOUNTING FRONT PUMP ON TRANS-
MISS ION

6 1 .  P l a c e  p a r t s  a s s e m b l e d  i n  s t e p s  1
t h r o u g h  5 6  i n c l u s i v e  a s  s h o w n  i n
( F i g .  6 1 ) ,  a f t e r  i n s p e c r i n g  r h e
a d a p t e r  f a c e  f o r  d i r t  a n d  o b s t r u c -
t  i o n s  .

6 2 ,  L u b r i c a t e  a n d  i n s t a l l  f r o n t  p u m p
g a s k e t ,  ( F i g .  6 6 )  .

F is '  os

6 3 .  I n s t a l l

I n s t a l  I  i n g  P u m p  D r i v e n  G e a r

W o o d r u f  f  k " y ,  (  F i g .  6 6 )  .

N O T E :  C h e c k  ( F i g .  9 0 )  t o  d e t e r m i n g
t h a t  p r o p e r  k e y  a n d  s h a f t  a r e  u s e d .

6 4 .  I n s t a l l  t h e  p u m p  d r i v e  g e a r  o n  t h e
i n p u t  s h a f t ,  w i t h  o n e  o f  t h e  W o o d -
r u f f  k e y  s l o t s  i n  d r i v e  g e a r  m a t i n g
w i t h  t h e  l Y o o d r u f f  k e y  o n  t h e  i n p u t ,
s h a f t ,  ( F i g .  6 6 ) .

NOTE:  The  two  pump gea rs  shou ld  be
a s s e m b l e d  s o  t h a t  t h e  s a m e  g e a r
f a c e s  a r e  m a t c h e d  w i t h  t h e  m a c h i n e d
f a c e  o f  t h e  p u m p  h o u s i n g  a s  f o u n d
a t  d i s a s s e m b l y .  M a r k s  s h o u l d  h a v e
b e e n  a p p l i e d  a t  d i s a s s e m b l y  t o  i n -
s u r e  p r o p e r  r e a s s e m b l y ,  ( P a g e  2 4 '
p a r a g r a p h  l 0 ) .

F  i q .  6 6 I n s t a l  I  i n g  P u m p  D r i v e  G e a r  K e y
and Front  Pump Gasket

6 5 .  C o v e r  t h e  s p l i n e d  p o r t i o n  o f  t h e
i n p u t  d r i v e  g e a r  w i t h  a  s u i t a b l e  t o o l
t o  p r o t e c t  t h e  r u b b e r  l i p  o n  t h e
s e a l  d u r i n g  t h e  a s s e m b l y  o f  t h e  r e -
m a i n i n g  f r o n t  p u m p  p a r t s ,  ( F i g .  6 6 ) .

6 6 .  W i t h  t h e  p u m p  d r i v e n  g e a r  p r o p e r l y
i n s t a l l e d  i n  t h e  f r o n t  p u m p  h o u s i n g ,
a s s e m b l e  t h e  h o u s i n g  a n d  p u m p  d r i v e n
g e a r  s q u a r e l y  o v e r  t h e  p r o t r u d i n g
i n p u t  s h a f t  a n d  a s s e m b l y  t o o l .  A
s l i g h t  r o t a t i o n  o f  t h e  p u m p  h o u s i n g
a n d  p u m p  d r i v e n  g e a r  w i l l  a l l o w  e n -
g a g e m e n t  o f  p u m p  g e a r  t e e t h ,  ( F i g .

67 ) .

Df lvEt{
GEAR
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F i g .  6 7  l n s t a l l  i n g  P u m p  o v e r  S e a l
Protector
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F i q .  6 8  0 r i e n t a t i o n  M a r k i n q s  f o r  P r e s e n t
7 l C - A 6 0  P u m p  o n  t h e  7 l C - 8  A d a P t e r

6 7 .  O r i e n t  t h e  p u m p  m o u n t i n g  b o l t  h o l e s
a n d  a r r o w  i n d i c a t i n g  d i r e c t i o n  o f
r o t a t i o n  t o  c o r r e s p o n d  w i t h  t h e
d i r e c t i o n  o f  r o t a t i o n  r e q u i r e d  b y
t h e  e n g i n e ,  ( F i g .  6 B ) .  I f  n o t  i n -
s t a l l e d  f o r  t h e  p r o p e r  r o t a t i o n  t h e
p u m p  w i l l  n o L  p r o d u c e  o i l  p r e s s u r e
t o  o p e r a t e  t h e  t r a n s m i s s i o n  w h e n
e n g i n e  i s  s t a r t e d .

NOTE:  WITH THE EXCEPTION OF THE
2 . T O /  I  R E D U C T I O N  G E A R  T H E  O R I E N T -
ATION OF THE PUMP ON THE TRANSMIS-
SION MAY BE CHANGED FOR INSTALLATION
ON ENGINES WITH ROTATION OPPOSITE
TO THAT FOR WHICH THE TRANSMISSION

WAS ORIGINALLY ASSEMBLED. THE HAND
OF ROTATION OF THE PUMP ON A 2.IO/I
TRANSMISSION SHOULD ALWAYS AGREE
WITH ORIGINAL FACTORY INSTALLATION
AND MUST NOT BE CHANGED.

6 8 .  l l i t h  t h e  p u m p  a s s e m b l e d  s q u a r e l y
a g a i n s t  t h e  a d a p t e r  a n d  p u m p  g a s k e t ,
a n d  t h e  s e a l  a s s e m b l y  t o o l  r e m o v e d ' ,
i n s t a l l  f o u r  ( 4 )  5 / 1 6 - I B  h e x  h e a d
b o l t s ,  ( F i g .  6 9 ) .  T i g h t e n  h e x  h e a d
b o l t s  e v e n l y  t o  t o r q u e  o f  1 7 - 2 2
p o u n d s - f e e t .

6 9 ,  C h e c k  f r e e d o m  o f  r o t a t i o n  o f  p u m p
g e a r s  i n  p u m p  h o u s i n g  b y  r o t a t i n g
t h e  i n p u t  s h a f t "  I f  t h e  p u m p  w i l l
n o t  r o t a t e  f r e e l y ,  d i s a s s e m b l e  t h e
p u m p  a n d  c h e c k  f o r  f o r e i g n  m a t e r i a l

F i g .  7 0  E x p l o d g d  V i e w  o f  V a l v e  a n d  S p r i n g-  
Assemb I  y

i n  t h e  p u m p .  A n y  d i r t  p a r t i c l e s  o n
t h e  a d a p t e r  f a c e  w i l l  a l s o  t e n d  t o
c o c k  t h e  p u m p  w h e n  m o u n t e d  o n  t h e
a d a p t e r  a n d  c a u s e  i t  t o  s e i z e .

ASSEMBLING VALVE AND SPRING
ASSEMBLY

7 0 .  C o l l e c t  t h e  v a l v e  a n d  s p r i n g  a s s e m b -
I y  c o m p o n e n t s ,  a s  s h o w n  i n  ( F i S .  7 0 )
o n  a  c  l e a n  s u r f a c e  a n d  n o t e  c a r e  -

f u l  l y  t h e  f o l  I o w i n g :

( a )  T h e  h o I I o w  p o r t i o n  o f  t h e
p r e s s u r e  r e g u l a t o r  v a l v e  f a c e s
t h e  v a l v e  s p r i n g .

v

\/

U O "  R I N G

FORWARD AND
REVERSE CEAR

IltiBr rss 10r{

VA LVE
SPR I I IG

TTA 
INER

I
J#
:

F i g .  6 9  M o u n t i n g  F r o n t  P u m p  t o  A d a p t e r
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( b )  T h e  v a l v e  s p r i n g  a s s e m b l e s
i n t o  t h e  p r e s s u r e  r e g u l a t o r
v  a l v e  .

( c )  T h e  c o n c a v e  p o r t i o n  o f  t h e
v a l v e  s p r i n g  r e t a i n e r  a s s e m b -
l e s  o v e r  t h e  v a l v e  s p r i n g .

7 L .  A f t e r  c a r e f u l l y  c h e c k i n g  r h e  p r e s s -
u r e  r e g u l a t o r  v a l v e  a n d  t h e  b o r e  i n
t h e  f o r w a r d  a n d  r e v e r s e  g e a r  t r a n s -
m i s s i o n  v a l v e  f o r  d i r t  a n d  b u r r s ,
a s s e m b l e  a l I  v a l v e  a n d  s p r i n g  c o m p o -
n e n t s  s h o w r i  i n  ( F i g .  7 0 ) .

YALYE
SPR IIIG
RETA IIIER Rt lt6

\ \
\

ASSEIIBL
F I XTURE

F i g .  7 l  C o n t r o l  V a l v e  A s s e m b l y  i n  F i x t u r e

F i g . 7 2  I n s t a l l a t i o n  o f  S n a p  R i n g

INSTALLAT ION OF  THE VALVE AND
SPRING ASSEMBLY IN  THE TRANS-
MISSION CASE

7 3 ,  P I a c e  p a r t s  a s s e m b l e d  i n  s t e p s  1
t h r o u g h  6 9  i n c l u s i v e ,  o n  c l e a n  f l a t
s u r f a c e .  I n t o  t h e  o p e n i n g  p r o v i d e d
h i g h  o n  t h e  r i g h t - r e a r  s i d e  o f  r h e
t r a n s m i s s i o n  c a s e ,  p l a c e  t h e  v a l v e
a n d  s p r i n g  a s s e m b l y ,  t h r e a d e d  e n d
e n t e r r n g  f i r s t ,  ( F i g .  7 3 ) .  T h i s  i s
a  h a n d  a s s e m b l y  a n d  i s  c o m p l e t e d
w h e n  t h e  v a l v e  a n d  s p r i n g  a s s e m b l y
r r b o t t o m s l l  a g a i n s t  t h e  s h o u l d e r  i n
t h e  c a s e  b o r e .

F i s .  Z g  I n s t a l l a t i o n  o f
Assembl  y

V a l v e  a n d  S p r i n g

7 2 .  P l a c e  t h e  a s s e m b l e d  p a r t s  i n  a  s u i t -
a b l e  a s s e m b l y  f i x t u r e ,  ( F i g .  ? 1 ) .
T u r n i n g  h a n d l e  o f  t h r e a d e d  p l u n g e r ,
c o n p r e s s  t h e  r e g u l a t o r  v a l v e  s p r i n g
u n t i l  t h e  g r o o v e  f o r  t h e  s n a p  r r n g
i n  t h e  p r e s s u r e  r e g u l a t o r  v a l v e  i s
f u l l y  e x p o s e d .  I n s t a I I  s n a p  r i n g
s h o w n  i n  ( F i g .  T l ) .  T h e  n 0 n  r i n g
s h o w n  i n  ( F i g .  7 0 )  s h o u l d  b e  i n -
s t a l l e d  o n  e n d  o f  v a l v e .

N O T E :  T h e  c o n t r o l  v a l v e  a s s e m b l y
c a n  a l s o  b e  a s s e m b l e d  b y  u s i n g  a n
a r b o r  p r e s s  w i t h  s u i t a b l e  t o o I s ,  a s
s h o w n  i n  ( F i g .  7 2 ) .
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7 5 .  A s s e m b l e  t h e
v a l v e  c o v e r ,
h e a d  b o l t s  a s
T o r q u e  h e x
p o u n d s  -  f e e t  .

v a l v e  c o v e r  g a s k e t ,
l o c k w a s h e r s  a n d  h e x

i n d i c a t e d  i n  ( F i g .  7 4 ) .
h e a d  b o l t s  t o  8 - 1 1

F i  g .  7t+ Assemb I  y  of  Va I  ve Cove r

7 4 .  T o  i n s u r e  n e u t r a l  p o s i t i o n i n g  o f

v a l v e  a n d  e a s i e r  a s s e m b l Y  o f  I e v e r '

a l i g n  , 3 6 9 ' . 3 ? 6  w i d t h  s l o t  i n  v a l v e

w i t h  b o t t o m  I / 4 - 2 0  b o l t  h o l e  i n

v a l v e  c o v e r  f a c e  o f  c a s e  a s  s h o w n

i n  ( F i g .  7 3 ) .

F i s .  Z 0  S h i f t  L e v e r  A s s e n b l e d

ASSEMBLY OF SHIFT  LEVER

7 6 .  A s s e m b l e  s h i f t  I e v e r  a n d  r e l a t e d
p a r t s  i n  t h e  o r d e r  s h o w n  i n  ( F i S .

7 5 ) .  T o r q u e  t h e  h e x  n u t  B  t o  1 1

p o u n d s - f e e t ,  ( F i g .  7 6 ) .  R o t a t i o n  o f
E h e  v a l v e  a n d  

" p r i n g  
a s s e m b l y

t h r o u g h  t h e  f o r w a r d ,  n e u t r a l  a n d  r e -
v e r s e  p o s i t i o n s  s h o u l d  r e q u i r e  n o
m o r e  t " h a n  f i n g e r t i p  e f f o r t .  I f
v a l v e  b i n d s  i n  r o t a t i o n ,  r e m o v e  a n d
i n s p e c t .

v

\/

F  i 9 .  7 5 A s s e m b l y  o f  S h i f t  L e v e r  a n d  R e l a t e d
Par t s

3 / 8

I
I
1
I
I
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P I PE PLUG

LER LI i lE
URII  BUSH I I IG
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7 7 .  A s s e : i , i r -

c o o l e r  .
e r  r e i  - : :
s h o * r  r :

o f  t : - r -

b e  a f  i :
f a c e  l
i s  r ' . : - r . .

7 8 .  T i s : , : , ' :

d r a r : -  :  , ,

o f  - t  ' - r - -

:  r ' - r . : l D c F  a S S e m b l y ,

i  - - : : r .  r r u s h i n g  a n d  c o o l -
i -  - 1  . , < - s r : : b l r  i n  t h e  o r d e r
.  

- -  r .  T h e  s c r e e n  e n d
: < r r r e r  a s s e m b l y  s h o u l d
. : - r  t  :  i n c h  b e l o w  t h e
a - - i e  w h e n  t h e  a s s e m b l y

L n , r t a l l e d .

, : r ! ' - ' i e r  l i n e  r e t u r n  a n d  o i l
: .  1 : r g  t  o  r e c o m m e n d e d  t o r q u e
; :  p o u n d s  f e e t .

F  i g .  7 9  I n s t a ' l  l a t  i o n  o f  D  i p  S t  i c k  A s s e m b l v

8 0 .  I n s t a I  I  t h e  d i p s t i c k  a s s e m b l y  a s
s h o w n  i n  ( F i g .  7 9 )  a n d  r i g h t e n  t o  a
t o r q u e  s u f f i c i e n t  o n l y  t o  p r . e v e n r
o i l  l e a k a g e  ( u p p t o x i m a t e l y  l 0 - 1 5
p o u n d s - f e e t ) .

8 1 .  I n s t a l l  3 / B - 1 8 ,  I / 4 - 1 8  a n d  I 1 B - 2 7
d r y s e a l  p l u g s ,  ( F i g .  B 0 )  a n d  r o r q u e
t o  v a l u e s  i n d i c a t e d  o n  p a g e  6 2 .

l n s t a l  l a t i o n  o f  M i s c e l  l a n e o u s
r r p e  r t u g s

I N S T \ I - L \ T I O \  O T  N ' I I
T R A \ S \ ! 1 . : :  I  O \  P A R T S

SCELLANEOUS

7 9 .  i n . . r a l l  t h e  b r e a t h e r  a s s e m b l y  a s
s l i o * n  i n  ( F i g .  T B ) .  D o  n o r  h a m m e r

\ ,  o n  r h e  t o p  o f  t h e  b r e a t h e r  a s s e m b l y
i l  L l . _ . r r a r e d  a s  t h i s  w i l l  d a m a g e  t h e
- . e a - i  i n s  e l e m e n t .  F o r  i n s t a l l a t i o n
o i  r . , i h e r  t - y p e  b r e a t h e r  a s s e m b l i e s
s e e  p a g e  4 8 ,  ( p a r a g r a p h s  3  &  4 )  f o r
i n s t r u c L i o n s .

|  / +  rNcH
DitYSEA L
PLUG

EMBL

I L FROM
ER

r  / 8  rNcH
D R Y S E A L
PLU G

D I P S T I C K
AS S EMELY

3/8 i l {CH

O I L  T O
COOLER;

r  l g ,  / 6 I n s t a l  l a t i o n  o f  B r e a t h e r  A s s e m b l y F i s .  8 0
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EXTRA EtlUIPMENT
ASSEMBLY OF  NEUTRAL  SWITCH K IT

1 .  U n s c r e w  t h r e e  ( 3 )  h e x  h e a d  b o l t s ,
r . e m o v e  v a l v e  c o v e r  a n d  g a s k e t ,  a s
s h o w n  i n  ( F i g .  7 4 ) .  D i s c a r d  v a l v e
c o v e r r  g a s k e t ,  h e x  h e a d  b o l t s  a n d
l o c k w a s h e r s .

2 .  S h i f t  c o n t r o l  l e v e r  i n t o  n e u t r a l
p o s i t i o n ,  s e e  p a g e  2 3  ( F i g .  1 ? ) .
A s s e m b l e  g a s k e t  p r o v i d e d  i n  n e u t r a l
s w i t c h  k i t .  A s s e m b l e  n e u t r a l  s w i t c h
c a m ,  m a k i n g  s u r e  t o  a I i . g n  t a n g  n A l l

o n  c a m  w i t h  s l o t  l l B l l  i n  v a l v e ,  a s

s h o w n  i n  ( F i g .  8 2 ) .  N e u t r a l  s w i t c h
c a m  c o r r e c t l y  a s s e m b l e d  a s  s h o w n  i n
(F i s .  83 ) .

A s s e m b l e  v a l v e  c o v e r  a n d  n e u t r a l
s w i t c h  w i t h  n e u t r a l  s w i t c h  l o c a t e d
b e t w e e n  t w o  ( 2 )  t o p  I / 4 - 2 0  b o l t s ,
a s  s h o w n  i n  ( F i g .  8 4 ) .  U s e  t h e  t h r e e
( 3 )  I / 4 - 2 0 - 7 / 8  i n c h  I o n g  h e x  h e a d
b o l t s  p r o v i d e d  i n  n e u t r a l  s w i t c h
k i t .  T i g h t e n  h e x  h e a d  b o l t s  t o  r e -
c o m m e n d e d  t o r q u e  o f . 8  t o  1 1  p o u n d s -
f e e t  a n d  a s s e m b l e  s t a r t e r  s o l e n o i d
w i r e s  t o  s w i t c h .

Fie.  83 
f3: l i? l .stv l tch 

cam in correct

v

v

3 .

YALYE
COY€N

lru

T\
\  

r / ' t
I ft-20 fi€x

LocK}'A$flfRs

I*EAD'BOLTS

F iS .  g t  l l eu t ra l  Sv i i t ch  Pa r t s

46

F ig .  E2  Assemb ly  o f  i l e r r t r a l  Sw i t ch F iS .  g l+  Neu t ra l  Sw i t ch  Co r rec t l y  Assemb led

v



v

INSTALLAT ION OF  O IL  STRAINER
ASSEMBLY AND OIL  DRAIN  PLUG INTO
TRANSMISSION CASE

2 .  A s s e m b l e  t h e  o i I  s t r a i n e r  a s s e m b l y
( 7 f B - A 9 B )  a n d  c o o l e r  l i n e  r e t u r n

b u s h i n g  ( 4 B B 5 A )  i n  t h e  o r d e r  s h o w n

i n  ( F i C .  B 6 ) .  T h e '  s m a l l  e n d  o f  o i l
s t r a i n e r  a s s e m b l y  s h o u l d  p r o t r u d e
o u t  o f  t a p p e d  h o l e  i n  c a s e  a p p r o x i -
m a t e l y  I / 1 6  i n c h  w h e n  i n s t a l l e d  t o
f u l  I  d e p t h .

N O T E :  B u s h i n g  ( 4 8 8 5 8 )  i l l u s r r a t e d
i n  ( F i g .  7 7 )  a s  u s e d  w i r h  p r e s e n t ,
o i I  s t r a i n e r  a s s e m b l y ,  m a y  b e  u s e d
w i t h  t h e  o l d  o i l  s t r a i n e r  a s s e m b l v
( 7 1 8 - 4 9 B )  s h o w n  i n  ( F i g . 8 6 ) .  O n
t h e  o t h e r  h a n d ,  t h e  o I d  b u s h i n g
(  4 8 8 5 A )  i s  n o t  t h r e a d e d  r h e  e n r i r e
I e n g t h  o f  i t s  i n t e r n a l  t h r e a d .
T h e r e f o r e ,  i t ,  c a n n o t  b e  a s s e m b l e d
w i t h  t h e  c o o l e r  r e t u r n  r u b e  ( ? 1 C -
B 4  s h o w n  i n  ( F i g .  7 7 ) .  E i r h e r  c o m -
p l e t e  a s s e m b l y  o f  p a r t s ,  i l l u s t r a t e d
i n  ( F i g .  7 7 )  o r  ( F i g .  B 6 ) ,  c a n  b e
u s e d  a s  t h e y  a r e  i n t e r c h a n g e a b l e .

I  n s t a l  I  a t  i o n  o f
a n d  C o o l  e r  L  i  n e

0 i l  S t r a i n e r  A s s e m b l y
Re tu  rn  Bush  i  ng

SPECIAL INF()RMATION AND INSTRUCTIONS
M () DEL 7()C & 71C TRANSM ISS I(}NS

N O T E :  I t  m a y  b e  f o u n d  r h a t  i n  a
M o d e l  7 0 C  o r  ? l C  t r a n s m i s s i o n  a s s e m -
b I y  a  n u m b e r  o f  c o m p o n e n t s  m a y  v a r y
f r o m  t h e  d e s c r i p t i o n  a n d  i l l u s t r a -
t  i o n s  p r e s e n t e d  i n  t h e  p r e c e d i n g
p o r t i o n  o f  t h i s  m a n u a l .  T h i s  r e -
s u l t s  f r o m  c h a n g e s  w h i c h  h a v e  b e e n
m a d e  s i n c e  t h e  f i r s t  i n t r o d u c t i o n  o f
t h i s  m o d e l .  I n  t h i s  s e c t i o n  t h e  i n -
f o r m a t i o n  a n d  d e s c r i p t i o n  i s  p r e -
s e n t e d  f o r  t h o s e  f e a t u r e s  w h i c h  a r e
n o  l o n g e r  i n c o r p o r a t e d  i n  t h e
c u r r e n t  p r o d u c t i o n  m o d e l s .

INSTALLAT ION OF  O IL  F ILLER CAP
AND DIP  ST ICK ASSEMBLY

1 .  P I a c e  o i I  f i l l e r  c a p  a n d  d i p s t i c k
a s s e m b l y  i n  t h e  o i I  f i l l e r  t , u b e  p r o -
v i d e d  o n  r e a r  I e f t  s i d e  o f  t r a n s m i s -
s i o n  c a s e ,  ( F i S .  B 5 ) .  P u s h  d o w n  o n
f  i l l e r  c a p  a n d  d i p s t i c k  u n t i l
a s s e m b l y  t t b o t t o m s n  o n  t u b e ,  t h e n
t u r n  c a p  t o  r i g h t  a s  f a r  a s  c a p
s c r e w  p e r m i t s .

I n s t a l l a t i o n  o f  0 i l  F i l l e r  C a p  a n d
D i  ps t  i  c k  Assemb l  y

CAP AI ID
T ICK ASSEMBLY

\-

F i s .  gs F i g .  8 6
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INSTALLAT ION OF  BREATHER ASSE\ IBLY

3 .  I n  a d d i t i o n  t o  t h e  b r e a t h e r  a s s e m b l r '

s h o w n  i n  ( F i g .  7 B ) ,  o t h e r  b r e a t h e r  \
a s s e m b l i e s  w i l l  b e  f o u n d  r n  u s e  a s  Y

i l l u s t r a t e d  i n  ( F i g .  B l )  a n d  ( F r g .

B B ) .  T h e  a b o v e  i l l u s t r a t i o n s  d e m o n -

s t r a t e  t h e  m a n n e r  i n  w h i c h  t h e s e

b r e a t h e r  a s s e m b l i e s  a r e  i n s t a l  l e d .

4 .  T h e  b r e a t h e r  i n ( F i g .  8 B )  i s  s u p p l  r e d

f o r  t h o s e  i n s t a l l a t i o n s  w h e r e  a

p r e s s u r e  t y p e  b r e a t h e r  r e p l  a c e s  t h e

b r e a t h e r  s h o w n  i n  ( F i g "  B 7 ) .  T h i s

b r e a t h e r  i s  u s e d  w i t h  a n  i n t e r n a l  I r '

t h r e a d e d  b u s h i n g  w h i c h  p r e s s e s  i n t o

t h e  c a s e  b e f o r e  t h e  i n s t a l l a t i o n

o f  t h e  t h r e a d e d  b r e a t h e r  a s s e m b l l ' .

ASSEN{BLY OF FRONT PUMP

F i q .  8 7 l n s t a l  l a t i o n  o f  B r e a t h e r  A s s e m b l y

F  i q .  8 8  A d a p t  i n g  B r e a t h e r  A s s e m b l  i e s

PRESSURE
PORT

SUCT I
PORT

N O T E :  T h e  f o l l o w i n g  i n s t r u c t l o n s

a r e  f o r  t h e  a s s e m b l y  o f  t h e  f r o n t

p u m p  w i t h  a  b a c k i n g  p l a t e , ( F i g .  9 1 ) .

T h i s  p u m p  c a n  b e  u s e d  w i t h  e i t h e r

o f  t h e  t w o  d i f f e r e n t  a d a P t e r  h o u s -

i n g s ,  b u t  i t  s h o u l d  n o r m a l l y  b e

f o u n d  a s s e m b l e d  o n  t h e  o n e  s h o w n  i n

( F i g .  B 9 ) .  A n y  o f  t h e  v a r i o u s  v e r -

s i o n s  o f  t h e  i n p u t  s h a f t s  m a y  b e

u s e d  w i t h  t h i s  p u m p ,  b u t  t h e  P r o P e r
k e y  m u s t  a l w a y s  b e  u s e d  w i t h  e a c h

s h a f t .  S e e  ( F i g "  9 0 )  f o r  c o m p a r i s o n

o f  t h e  i n s t a l L a t i o n  o f  t h e  t w o  p u m p

a s s e m b l i e s  a n d  i n f o r m a t i o n  o n  t h e

o t h e r  r e l a t e d  p a r t s .

v

PUMP HOUSING

*CHECK IHESE DIMLNIS1ONS
FOR PROPER KEY SELECT
AND DRIVE GEAR
IDEN f  iF IC ATION

7rc-A8
ADAPTTR

7r  c-A60
NEW DESIGN
OLD DISGN

7 t - 1 4 6 0

7r-A8B
ADAPTIR

4B

F i g .  8 9 P u m p  P o r t  i  n g  i  n  7 l  B - 8  A d a P t e r F i q . 9 0  l l l u s t r a t i o n  o f  t h e  I n s t a l l a t i o n  o f
t h e  T w o  T v p e s  o f  P u m p  A s s e m b l  i e s  a n d
T h e i r  R e l a t e d  P a r t s .
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J .

7 .

B .

6 .

C o l l e c t  t h e  p a r t s  s h o w n  i n  ( F i S . 9 1 )

a n d  c h e c k  c a r e f u l l y  f o r  t h e  f o l l o w -
I  n g '-  " - '

(  a )  S c o r i n g  i n  g e a r  p o c k e t s ,  c r e s -

c e n t ,  b a c k i n g  p l a t e  a n d  g e a r

f a c e s .

( b  )  D e n t s  a n d  b u r r s  o n  b o t h  f a c e s

o f  b a c k i v r g  p I a t e .

( c )  O i l  s e a l  l i p  f o r  b r i t t l e  c o n d -

i t i o n ,  c r a c k s  a n d  c u t s .  O i l

s e a l  o u t s i d e  d i a m e t e r  f o r

d e n t s  o r  s c r a t c h e s .

( d )  G e a r  t e e t h  f o r  b u r r s .

P l a c e  p u m p  h o u s i n g  s q u a r e l y  o n  a r b o r

p r e s s  t a b l e .  A p p l v  a  s u i t a b l e  s e a l -

a n t  t o  t h e  o u t s i d e  d i a m e t e r  o f  s e a l

b e f o r e  i n s t a i  L i n g  s q u a r e l y  i n t o  b o r e

o f  h o u s i n s  w i t h  s e a l  I i p  p o s i t i o n e d

a s  s h o w n  i n  ( F i g .  9 2 ) .  C a u t i o n

s h o u l d  b e  o b s e r v e d  t o  i n s u r e  t h a t

t o o  m u c h  s e a l a n t  i s  n o t  u s e d ,  t h a t

a n , v  e x c e s s  i s  w i p e d  a w a y  a f t e r  t h e

s e a l  i s  i n s t a l l e d ,  a n d  t h a t  t h e

s e a l  a n t  d o e s  n o t  g e t  o n  t h e  s e a l  i n g

e l e m e n t .

U s i n g  a n  a r b o r  p r e s s  a n d  s u i t a b l e

t o o l ,  p r e s s  s e a l  i n t o  h o u s i n g  u n t i l

f r o n t  f a c e  o f  s e a l  i s  f  I u s h  w i t h

f  r o n t  f a c e  o f  p u m p  h o u s i n g ,  ( F i 8 ' .

93  ) .

P l a c e  h o u s i n g ,  l u b r i c a t e d  w i t h  a u t o -

m a t i c  ' t r a n s m i s s i o n  f  l u i d  t y p e  t t A " ,

s u f  f  i x  t t A t t ,  a n d  c o m p l e t e  w i t h  s e a l

i n  p o s i t i o n  s h o w n  i n  ( F i 8 .  9 4 ) .

I n s t a l l  I u b r i c a t e d  g e a r s  a s  s h o w n ,

w i t h  r e a s s e m b l y  i d e n t i f i c a t i o n  m a r k s

m a t c h e d ,  ( F i g .  9 4 ) .

F r o n t  P u m p  P a r t s  w i t h
A s s e m b l y  7 l  - 1 4 6 0

O I L  S E A L
l ,1 l ITH  L IP
I  N  PROPER
P O S I T I O N

PUMP
HOUS I NG

F  i q .  9 2 I n s t a l l i n g  0 i l  S e a l

E i a  O ? P r e s s i n g  0 i l  S e a l

0 l L

I
Im

S E A L  D R I V E  G E A R
BACK I NG
PLATE

tl
l
:l

t

PUMP HOUS I I {G

i
G E A R  {

F LAT IIEAD
MACH I I{ E
scREl l

DR tVEI+

HOUS I NG

i,s /'
K E D  F
SSEMB
POSES

::,:9
!::1:

OR
LY

GEA
MAR
REA
PUR

GEARDRIVE

\/

F i s .  9 l B a c k  i  n g  P l  a t e , F  i q .  9 4 I n s t a l  I  i n g  P u m p  G e a r s
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F  i q .  9 5 I n s t a l  I  i n g  B a c k i n g  P l a t e

I n s p e c t  b o t h  f a c e s  o f  b a c k i n g  p l a t e

f o r  d i r t ,  l u b r i , c a t e  a n d  a s s e m b l e ,  a s

s h o w n  i n  ( F i g .  9 5 ) .

v
1 0 .  I n s t a l l  t h e  f l a t  h e a d  m a c h i n e  s c r e w

a n d  t i g h t e n  t o  f i n a l  t o r q u e  o f  l 5  t o

3 5  p o u n d s - i n c h ,  ( F i g .  9 6 ) .  C h e c k

r o t a t i o n  o f  g e a r s  a s  a s s e m b l e d  i n

p u m p  h o u s i n g ;  d i s a s s e m b l e  a n d  i n -

s p e c t  i f  g e a r s  d o  n o t  t u r n  f r e e l r ' .

MOUNTING FRONT
MISS ION

PUMP ON TRA\S

P l a c e  a s s e m b l e d  t r a n s m i s s i o n  o n  r e a r

f a c e  o f  c o u p l i n g  i n  u p r i g h t  p o s i -

t i o n ,  a s  s h o w n  i n  ( F i g .  9 7 ) .  I n -

s p e c t  u p p e r  e x p o s e d  a d a p t e r  f a c e  f o r

d i r t  a n d  o b s t r u c t i o n s ,  t h e n  l u b r i -

c a t e  a n d  i n s t a l l  f r o n t  p u m p  g a s k e t .

1 2 .  I n s t a l  I  W o o d r u f f  k e y .

N O T E :  C h e c k  ( F i g .  9 0 )  t o  d e t e r m i n g
t h a t  p r o p e r  k e y  a n d  s h a f t  a r e  u s e d .

I 3 .  U s e  a  s u i t a b l e  t o o l  t o  c o v e r  t h e

s p l i n e d  p o r t i o n  o f  t h e  i n p u t  s h a f t

a n d  t h e r e b y  p r o t e c t  t h e  r u b b e r  I  i P

o n  t h e  o i I  s e a l  d u r i n g  a s s e m b l Y  o f  V

f r o n t  p u m p r  ( F i g .  9 7  )  .

1 4 .  A f t e r  c h e c k i n g  t h e  f o l l o w i n g  i L e m s ,

p l a c e  t h e  f r o n t  p u m p  a s s e m b l y ,  s t e p s

5  t h r o u g h  1 0  i n c l u s i v e ,  s q u a r e l Y

d o w n  o v e r  t h e  p r o t r u d i n g  i n p u t  s h a f t

a n d  a s s e m b l y  t o o I ,  ( F i g  .  9 7  )  .

( a )  A l i g n m e n t  o f  W o o d r u f f  k e y  s l o t
i n  d r i v e  g e a r  w i t h  m a t i n g
W o o d r u f  f  k . y  o n  t h e  i n p u t
s  h a f t  .

( b )  O r i e n t a t i o n  o f  p u m p  m o u n t i n g
b o l t  h o l e s  a n d  d i r e c t i o n  o f
r o t a t i o n  a r r o w ,  d e p e n d i n g  o n
d e s i r e d  d i r e c t i o n  o f  i n P u t
r o t a t i o n ,  ( F i g .  9 B  o r  F i g .  9 9 )

( c )  F r e e d o m  o f  r o t a t i o n  o f  p u m p
g e a r s  i n  h o u s i n g .

a

1 1

F  i s .  9 6 Mach  i  ne
P l  a te

I  n s t a l
Sc  rew

I  i n q  F l a t  H e a d
t h  r 5 u q h  B a c k  i  n g
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N O T E :  T h e  l o c a t i o n  o f  t h e  m a r k i n g s
o n  t h e  7 1 - 6 0  p u m p  h o u s i n g  i d e n t i -
f y i n g  t h e  o r i e n t a t i o n  o f  t h e  p u m p
a s s e m b l y  o n  t h e  a d a p t e r  f o r  r i g h t  o r
l e f t  h a n d  r o t a t i o n  w i l  I  v a r y  d e p e n d -
i n g  u p o n  w h i c h  p u r n p  a s s e m b l i e s  a n d
a d a p t e r s  a r e  u s e d .

T h e  n e w e r  p u m p  a s s e m b l y  w i t h  b a c k i n g
p I a t e ,  i d e n t i f i e d  b y  t h e  r i b  o n  r h e
p u m p  h o u s i n g ,  w i l l  b e  p r o p e r l y
m o u n t e d  w h e n  t h e  m a r k i n g  o n  t h e  p u m p
h o u s i n g  a p p e a r s  a s  s h o w n  i n ( F i g . 9 B ) ,
w h e n  m o u n t e d  o n  t h e  7 1 - B B  a d a p t e r ,
( F i g .  B 9 ) .  I f  t h e  s a m e  p u m p  w e r e
m o u n t e d  o n  t h e  n e w  a d a p t e r  7 1 C - 8 ,
( F i g .  6 1 ) ,  t h e  p u m p  m a r k i n g s  w o u l d
b e  i d e n t i c a l  t o  t h o s e  i l l u s t r a t e d
f o r  t h e  n e w  7 1 C - A 6 0  p u m p  a s s e m b l y
i n  ( F i g .  6 B ) .

T h e  o l d e r  p u m p  a s s e m b l y  w i t h  b a c k i n g
p I a t e ,  i d e n t i f i e d  b y  t h e  a b s e n c e  o f
t h e  r i b  o n  t h e  7 1 - 6 0  p u m p  h o u s i n g ,
w o u l d  . p p e a r  a s  i l l u s t r a t e d  i n
( F i g .  9 9 )  w h e n  m o u n t e d  o n  t h e  o I d
7 l - B B  a d a p t e r  ( F i g .  8 9 ) .  T h i s  o l d e r
p u m p  a s s e m b l y  w i t h  b a c k i n g  p l a t e
c o u l d  a l s o  b e  m o u n t e d  o n  t h e  n e w
7 l C - B  a d a p r e r  ( F i g .  6 1 ) ,  b u r  t h i s
h a s  n o t  b e e n  i l l u s t r a t e d  a s  n o
o r i g i n a l  f a c t o r y  i n s t a l l a t i o n s  w e r e
m a d e  i n  t h i s  m a n n e r .

1 5 .  W i t h  f r o n t  p u m p  a s s e m b l y  r e s t i n g
s q u a r e l y  o n  g a s k e t  a n d  s e a l  a s s e m b l y
t o o l  r e m o v e d ,  i n s t a l  I  f o u r  (  4 )  I - 7  / B
l o n g  h e x  h e a d  b o I t s ,  ( F i g .  1 0 0 ) .
T i g h t e n  h e x  h e a d  b o l t s  e v e n l y  t o
t o r q u e  o f  1 7  t o  2 2  p o u n d s - f e e t .

EL IMINAT ION OF
BUZZ

REGULATOR VALVE

1 6 .  N e w  p r e s s u r e  r e g u l a t o r  v a l v e s  ( ? 1 -
2 4 3 )  h a v e  a  r e l i e f  a t  t h e  o u t e r  d i a -
m e t e r  a t  t h e  c l o s e d  e n d  f o r  t h e
e l i m i n a t i o n  o f  r e g u l a t o r  v a l v e  b u z z ,
( F i g .  1 0 1 ) .  I f  a  r r a n s m i s s i o n
s h o u l d  h a v e  a  v a l v e  b u z z  a n d  i o n -
t a i n s  a  7 I - 2 4 3  p r e s s u r e  r e g u l a t o r
v a l v e  w h i c h  d o e s  n o t  h a v e  t h e  r e  -

I i e f ,  t h e  v a l v e  s h o u l d  b e  r e p l a c e d ,
o r  r e o p e r a t e d  a s  i l l u s t r a t e d .

F i q .  9 8  0 r i e n t a t i o n  M a r k i n q s  f o r  N e w  7 l - 1 A 6 0-  
Pump Assemb ly  on  7 I -88  AdaP te r

F i o .  9 9  0 r i e n t a t i o n  M a r k i n q s  f o r  0 l d  7 l - 1 A 6 0-  
P u m p  A s s e m b l y  o n  7 I - 8 B  A d a p t e r

ASSEMBL

t ' :

REAR
COUPL I IIG

7l - 68 ADAPTER & 7t-tA6O Ptn/ps
OLD

LEFT HNMNM MT |.N rcNTN

F i  S .  |  00  Bo l  t  i  ng  F ron t  pump Assemb l  y
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45220 PRESSED IN
TO THs Dr,fN9oN

sxETcH 
'g

SKE rc l. l  'h 
"

PRESS PIN 460A BELO,V

F i s . t 0 2 D r i v e  G e a r  a n d
i e s

F i s .  l 0 l R e o p e r a t i o n  t o  E l  i m i n a t e
R e g u l a t o r  V a l v e  B u z z

DRIVE GEAR AND PLUG ASSET1BL IES

1 7 .  T h e  t w o  m e t h o d s  o f  s e a l  i n g  t h e  e n d
o f  t h e  d r i v e  g e a r  a r e  i l l u s t r a t e d  i n
( F i g .  1 0 2 ) .  S k e t c h  n B n  i l l u s b r a t e s
t h e  m e t h o d  n o w  u s e d  a n d  s k e t c h  u A n

t h e  m e t h o d  f o r m e r l y  u s e d .  T h e  t \ r o

d r i v e  g e a r  a s s e m b l i e s ,  v a r y i n g  o n l v
i n  t h e  m e t h o d  o f  s e a l i n g  t h e  e n d  o f

t h e  s h a f t ,  a r e  f u l l y  i n t e r c h a n g e a b l e .

PIN ION CAGE
ASSEMBLY

AND OUTPUT SHAFT

P i n i o n  c a g e  a n d  o u t p u t  s h a f t  a s s e m -
b l y  h a s  b e e n  s u p p l i e d  w i t h  t h r e e  o i l
g r o o v e s  a r o u n d  t h e  s h a f t  d i a m e t e r  a s
s h o w n  i n  ( F i g .  1 0 3 ) .  T h i s  s h a f t  c a n
b e  u s e d  t o  r e p l a c e  a n y  s h a f t s .  H o w -
e v e r ,  s h a f t s  w i t h o u t  t h e  g r o o v e s

m u s t  n o t  b e  u s e d  w i t h  t h o s e  f o r w a r d
a n d  r e v e r s e  t r a n s m i s s i o n  c a s e s  s u p -
p l i e d  w i t h o u t  t h e  7 1 - 2 B B  b u s h i n g s .

FORWARD AND REVERSE GEAR TRANS-
MISS ION CASE AND BUSHING ASSEM-
BLY

1 9 .  T w o  v e r s i o n s  o f  t h e  t r a n s m r s s l . o n
c a s e  h a v e  b e e n  s u p p l i e d ;  o n e  i n -
c l u d e s  b r o n z e  b u s h i n g s  f o r  t h e  o u t -
p u t  s h a f t  j o u r n a l ,  t h e  o t h e r  i s
d e s i g n e d  f o r  u s e  w i t h o u t  t h e  b u s h -
i n g s .  T h e s e  t w o  v e r s i o n s  o f  t h e
t r a n s m i s s i o n  c a s e  a r e  c o m p l e t e l y  i n -
t e r c h a n g e a b l e ,  e x c e p t  t h a t '  t h e  c a s e
w i t h o u t  b u s h i n g s  c a n n o t  b e  u s e d  w i t h
t h e  o u t p u t  s h a f t  a s s e m b l i e s  w h i c h  d o
n o t  h a v e  t h e  o i I  g r o o v e  ( F i g .  I 0 3 ) .

I n f o r m a t i o n  r e g a r d i n g  t h e  s e r v i c e
r e p l a c e m e n t  o f  c a s e  b u s h i n g s  c a n

b e  f o u n d  o n  p a g e  5 9 ,  ( F i g .  1 1 1 ) .

I f  i t  b e c o m e s  n e c e s s a r y  t o  r e p l a c e
a  c a s e  o f  t h e  d e s i g n  w i t h o u t  b u s h -
i n g s  b e c a u s e  o f  w o r n  j  o u r n a l s ,  i t
c a n  b e  r e t u r n e d  t o  y o u r  e n g i n e  s u p -
p l i e r .  H e  c a n  r e t u r n  t h e  c a s e  t o
W a r n e r  G e a r  f o r  r e o p e r a t i o n  a n d

i n s t a l l a t i o n  o f  b u s h i n g s  a n d  c a n

f u r n i s h  i n f o r m a t i o n  c o n c e r n i n g  t h e
c o s t  o f  t h i s  s e r v i c e .

1B
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A

p r o c e d u r e  i s  t h e
7 0 B  a n d  7 I B  T r a
d e s c r i b e d  a n d  i
M o d e l  ? 0 C  a n d  7

s a m e  f o r  t h e  M o d e I
n s m i s s i o n s  a s  t h a t
I l u s t r a t e d  f o r  t h e

\-

2 .  T h e  p u m p  a s s e m b l y  f o r  t h e  M o d e l  T 0 B
a n d  7 1 B  t r a n s m i s s i o n s  ( Z f - A 6 0 )  c o n _
t a i n s  a  d i f f e r e n t  s e a l  t h a n  t h e  p u m p
a s s e m b l y  w i t h  b a c k i n g  p l a t e  f o r  t h e
M o d e I  7 0 C  a n d  ? t C  ( ? 1 - 1 A 6 0 ) .  T h e y
a r e  i d e n t i c a l  i n  a I l  o t h e r  r e s p e c t s .
T h e r e f o r e ,  w h e n  a s s e m b l i n g  t h e  f r o n b
p u m p  a s s e m b l y  Z l - A 6 0  f o l l o w  t h e  i n _
f o r m a r i o n  i n  ( p a r a g r a p h s  5 _ 1 5 )  p a g e s
4 8  r o  5 1 ,  w i t h  t h e  e x c e p r i o n  r h a t
t h e  s e a l  s h o u l d  b e  p r e s s e d  i n t o  t h e
p u m p  h o u s i n g  u n t i l  f r o n t  f a c e  o f
s e a l  i s  1 / 8  i n c h . a b o v e  f r o n t  f a c e  o f
p u m p  h o u s i n g ,  ( F i g .  1 0 S ) .

Fis .  l0 '+  
l l l " . f i l l i , i on  

o f  Brea ther

F i S .  1 0 5  P r e s s i n g  0 i l  S e a l

SPECIAL INFORMATION AND INSTRUCTIONS
MODEL 7(lB & 718 TRANSMISST()NS

N O T E :  E x c e p t  f o r  t h e  d i s c u s s i o n s
a n d  i l l u s t r a t i o n s  o n  t h e  f e a r u r e s
i n c l u d e d  i n  t h i s  s e c t i o n  a l - I  o t h e r
i n f o r m a t i o n  c o n c e r n i n g  t h e  M o d e l
? 0 B  a n d  ? 1 8  T r a n s m i s s i o n s  m a y  b e
f o u n d  i n  p r e c e d i n g  s e c t i o n s  o f  t h e
m a n u a l  c o n t a i n i n g  i n f o r m a t i o n  f o r
t h e  a s s e m b l y  o r  d i s a s s e m b l y  o f  t h e
M o d e l  7 0 C  a n d  7 l C  T r a n s m i s s i o n ,  o r
i n  t h e  s p e c i a l  s u p p l e m e n t a r y  s e c t i o n
f o r  t h e s e  t r a n s m i s s i o n s ,  p a g e s  4 7  t o
52 .

INSTALLATION OF BREATHER ASSEMBLY

A s s e m b l e  t h e  s c r e w - i n  t y p e  b r e a t h e r
a s s e m b l y  a s  s h o w n  i n  ( F i g .  I 0 4 ) .

ASSEMBLY OF FRONT PUMP

DRIVE GEAR & PLUG ASSEMBLY

T h e  d r i v e  g e a r  a s s e m b l y  h a s  a  d i f -
f e r e n t  i n p u t ,  d r i v e  s p l i n e .  F o r
o t h e r  i n s t r u c t i o n s  s e e  p a g e  5 2 ,
( p a r a g r a p h  1 7 ) .

ASSEMBLY OF SHIFT  LEVER

F o r  a s s e m b L y  o f  s h i f t  l e v e r  s e e  p a g e
4 4 ,  ( p a r a g r a p h  7 6 ) .  T h e  a s s e m b l y

r .2

F is .  I  06  ASt  -7 t  B  & ASt  -708 Sh i  f t
L e v e r  P o s i t i o n s

\-
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p r e s e n t  s h i f t  I e v e r  ( 7 1 - ? 9 8 ) ,  ( F i g .
1 ? ) ,  c a n  b e  s u b s t i t u t e d  f o r  t h e
I e v e r  s h o w n  i n  ( F i g .  1 0 6 ) ,  i t  w o u l d
c h a n g e  t h e  t r a v e l  o f  t h e  c o n t r o l
I i n k a g e  f o r  s h i f t s  b e t w e e n  r r N e u t r a l t r

a n d  t t F o r w a r d t r  p o s i t i o n s ,  s e e  ( F i g .
I 7  )  a n d  (  F i s .  1 0 6  )  .

N O T E :  E x c e p t  f o r  t h e  d i s c u s s i o n s
a n d  i l  l u s t r a t i o n s  o n  t h e  f e a t u r e s
i n c l u d e d  i n  t h i s  s e c t i o n  a I l  o t h e r
i  n f o r m a t  i o n  c o n c e  r n i n g  t h e  M o d e  I
7 0  a n d  7 1  T r a n s m i s s i o n s  m a y  b e  f o u n d
i n  t h e  m a n u a l  i n f o r m a t i o n  f o r  t h e
a s s e m b l y  o r  d i s a s s e m b l y  o f  t h e  M o d e I
? 0 C  a n d  7 l C  T r a n s m i s s i o n ,  o r  i n  t h e
s p e c i a l  s u p p l e n e n t a r y  s e c t i o n s ,
p a g e s  4 Z  r o  5 3 .

ASSEMBLY OF FRONT PUMP

1 .  O n  e a r l y  p r o d u c t i o n  M o d e l  7 0  a n d  7 l
t r a n s m i s s i o n s  t h e  o v e r a l l  h e i g h t  o f
t h e  p u m p  h o u s i n g  b e t w e e n  f a c e s  m e a s -
u r e d  7 - 7 / B  i n c h e s  i n s t e a d  o f  I - 5 / B
o n  a I I  o t h e r  l - a t t e r  p u m p  a s s e m b l i e s .
F o r  a n y  p u m p  h o u s i n g  h . a v i n g  t h e
l - 7 / B  i n c h  d i m e n s i o n ,  a s s e m b l e  t h e
s e a l  1 / B  i n c h  b e l o w  a p p r o p r i a t e  p u m p
f a c e .  F o r  a l I  o t h e r  i n f o r m a t i o n
r e g a r d i n g  t , h e  f r o n t  p u m p  s e e  p a g e
5 3 ,  ( p a r a g r a p h  2 ) .

ADAPTER CAPSCREWS

5 .  T h e  3 / B - 1 6 x I - I / 4  h e x  s o c k e E ,  c a p -
s c r e w s  (  1 3 8 2 4 3 )  f o r m e r l y  u s e d  t o
f a s t e n  t h e  a d a p t e r  t o  t h e  t r a n s  -
m i s s i o n  c a s e  h a v e  n o w  b e e n  r e -
p l a c e d  w i t h  a  t w e l v e  ( 1 2 ) p o i n r
c a p s c r e w  ( 4 9 1 1 )  w h i c h  h a s  b e r r e r
l o c k i n g  c h a r a c t e r i s t i c s .  T h e  t w o
t y p e s  a r e  c o m p l e t e l y  i n t e r c h a n g e a b l e .

INSTALLAT ION OF  THE BAFFLE  IN
THE TRANSMISSION CASE

2 .  P I a c e  t h e  b a f f l e  i n s i d e  t h e  t r a n s -
m i s s i o n  c a s e  w i t h  t h e  c u r v e d  p o r t i o n
b e l o w  t h e  c a s t  s p h e r i c a l  b o s s e s  i n
t h e  c a s e  a s  s h o w n  i n  ( F i g .  1 0 7  ) .
A l s o  r e f e r  t o  ( F i g . 6 )  a n d  ( F i g .  7 )

3 .  P o s i t i o n  t h e  f r o n t  e n d  o f  t h e  b a f f l e
s o  t h a t  t h e  c e n t e r  o f  t h e  b a f f l e
r e s t s  o n  t o p  o f  t h e  b o s s  a t  t h e
f r o n t  c e n t e r  o f  t h e  t r a n s m i s s i o n
c a s e  a n d  t h e  t u r n e d  d o w n  c o r n e r s  o f
t h e  b a f f l e  a r e  I o c a t e d  b e l o w  t h e
c a s t  s p h e r i c a l  b o s s e s  a t  t h e  f r o n t
o f  t h e  t r a n s m i s s i o n  c a s e .

S n a p  t h e  b a f { I e  i n t o  p o s i t i o n  b y
I i f t i n g  u p  o n  t h e  c u r v e d  p o r t i o n  s o
t h a t  t h e  t w o  l a r g e  h o l e s  a r e  l o c a t e d
f i r m l y  o n  t h e  s p h e r i c a l  b o s s e s  a t
t h e  r e a r  o f  t h e  t r a n s m i s s i o n  c a s e  a s
s h o w n  i n  ( F i g .  1 0 7 ) .

I n s t a l l a t i o n  o f  0 i l  D r a i n
P l u g  a n d  R e l a t e d  P a r t s

SPECIAL INF()RMATI()N AI{D INSTRUCTI()NS
M(IDEL 70 & 71 TRAI{SMISSI(INS

l
v

FLE
. I l l3ryrssro*

* i #*

*F. 
''!l

I L  COOLER L I I {E
ETUR}I  At{D DRAII {

OIL COOLER FLOI{  FORM.
ERLY RETURTIED HERE

{t
{"f

1
NULA
S KET

F i S .  1 0 7  I n s t a l l i n g  B a f f l e F i s ' t 0 8
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INSTALLAT ION OF  O IL  STRAINER
ASSEMBLY AND OIL  DRAIN  PLUG INTO
TRANSMISSION CASE

U s i n g  t h e  o i l  s t r a i n e r  a s s e m b l y ,
a n n u l a r  g a s k e t  a n d  o i l  d r a i n  p l u g
a s  s h o w n  i n  ( F i g .  1 0 8  )  p r o c e e d  a s
f o l l o w s :

( . )  I n s e r t  t h e  o i l  s t r a i n e r  i n t o  r
t  h e  t a p p e d  h o l e  p r o v i d e d  i n  r '

t h e  I o w e r - r i g h t  s i d e  o f  t h e
t r a n s m i s s i o n  c a s e .  T h e  e n d  o f
t h e  o i I  s t r a i n e r  a s s e m b l y  w i l l
b e  a p p r o x i m a t e l y  l / 2  i n c h
b e l o w  t h e  f i n i s h e d  f a c e  o f  t h e
c a s e  b o s s  w h e n  p r o p e r l y
a s s e m b l e d .

( b )  [ l o u n t  t h e  a n n u ] a r  g a s k e t  o n
t h e  o i l  d r a i n  p l u g  a n d  s c r e w
t h e  o i I  d r a i ' n  p l u g  i n t o  t h e
c a s e  d r a i n  h o I e .  T i g h t e n  p l u g
t o  a  t o r q u e  o f  2 5 - 3 5  p o u n d s -
f  e e t .

N O T E :  T h e  o i I  s t r a i n e r  a s s e m b l y  7 1 C -
4 9 B A  s h o w n  i n  ( n i g .  1 0 8  )  h a s  r e -
p l a c e d  a  s i m i l a r  o i l  s t r a i n e r  a s -
s e m b l y  7 1 - 4 9 B C ,  b u t  t h e s e  r w o  p a r t s
a r e  f u l l y  i n t e r c h a n g e a b l e .  H o w e v e r ,
o i I  s t r a i n e r  a s s e m b l y  7 1 - A 9 8 ,  w i t h

t h e  c l o s e d  e n d  a n d  w i r e  r i n g ,  s h o u l d
n o t  b e  c o n f u s e d  w i t h  e  i t h e  r  o f  t h e
t w o  a b o v e  o i l  s t r a i n e r  a s s e m b l i e s .
I t  c a n  o n l y  b e  u s e d  w h e n  c o o l e r
r e t u r n  f l o w  d o e s  n o t  r e t u r n  t h r o u e h
t h e  o i l  s t r a i n e r  a s s e m b l y .

COOLER RETURN TO TRANSMISS ION

O n  t h e  M o d e l  7 0  a n d  7 1  t r a n s m i s s i o n s
i t  i s  n o w  r e c o m m e n d e d  t h a t  t h e  c o o l -
e r  o i l  f l o w  b e  r e t u r n e d  t o  t h e
t r a n s m i s s i o n  c a s e  a s  s h o w n  i n  ( F i g .
1  )  .  T r a n s m i s s  i o n s  w i t h  t h e  c o o l e r
f l o w  r e t u r n i n g  i n  a  m a n n e r  o t h e r
t h a n  t h a t  n o w  r e c o m m e n d e d  n e e d  n o t
b e  c h a n g e d .  H o w e v e r ,  t h e  a r r a n g e -
m e n t  n o w  r e c o m m e n d e d  c o n f o r m s  t o
p r a c t i c e s  f o l l o w e d  o n  o t h e r  t r a n s -
m i s s i o n  i n s t a l l a t i o n s  a n d  p e r m i t s
b e t t e r  c o n t r o l  o f  t h e  c o o l e r  r e -
t u r n  o i I  f l o w  t o  t h e  p u m p  s u c t i o n .

N O T E :  I f  c o o l e r  r e t u r n  f l o w  i s
c h a n g e d  t o  t h e  n e w  l o c a t i o n  b e  s u r e
t h a t  t h e  o i 1  s t r a i n e r  i n s t , a l l e d  i s
s i m i l a r  t o  t h e  o n e  i l l u s t r a t e d  i n
( F i g .  1 0 8  )  .  T h e  o l d  s t r a i n e r  a s s e m -
b l y  w i t h  o n e  e n d  e n c l o s e d  w o u l d
b  I o c k  t h e  f l o w  o f  t h e  c o o l e r  r e r u r n
o i l .

4 ,

\-.
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-  IMPOBTANT
S E R I E S  1 0 . 1 7  A N D  1 0 . 1 8  S E R V I C E  I N S T R U C T I O N S

Prac t ica l l y  a l l  in fo rmat ion  wh ich  has  been wr i t ten  fo r  the  71C and 72C Ve lve t  Dr ive  t ransmiss ions  app l ies  to  the  10-17 and 1- .
10-18  assembl ies .  Use the  appropr ia te  ins t ruc t tons  g iven in  the  71C and 72C serv ice  manua ls  when serv ic ing  the  10-17 and
10-18 t ransmiss ions .

( 1 )

l2l

Chart Comparing New Models to Early Models

N E W
T R A N S M I S S I O N

A S S E M E  L Y
N U M B E R

T E N  D I G I T
N U M B E R  F O R

O R  I G  I N A  L
T R A N S M I S S I O N

O R  I G I N A  L
T R A N S M I S S I O N

A S S  E  M B  L Y
N U M B E R

INruT TO OUTruT
SPEED RATIO

R O T A T I O N  ( I  )
J Pump

Arrow
POrn l s

, \ 2 1

P R O P
R E O ' O

( 3 )

/:Wf r tpur  Snaf r

F W D , R E V F W D R  E V .

1 0.1 7-000.o01
1 0.1 7.000-002
10,17 .000-003
10-1 7-000-004'10-r 7-oo0.005
10-17-000-006
10-17-000-007
10,17-000-008
10.17-OO0.009
1 0. 1 7-000-01 0
1 0- 1 7 -000-01 1
10-1  7 .000-012
10-17-000-013
10-17-O00-014
1 0 . 1 7 - 0 0 0 . 0 1 5
l0-1  7-000-015

ro-o4-000-036
r0-04-000-037
r0-04-000-038
l0-04-000-039
t0-o4-000-042
r0-04-000-o43
r0-04-000-050
r0-04-000-051
r0-04-000-044
r0-04-000-o45
r0-04-000-046
r0-04-o00-o47
t0-04-000-048
l0-04-000-049
l0-04-000-040 ,/
I 0-04-000-041 ,//

A s 3 - 7 1  C
A S 3 - 7 1  C
A S l  4 .

A S 1 - 7 1 C
A S l  - 7 1  C F
A S l - 7 1 C 8
A S 1 - 7 1 C B F
A S 2 , 7 1 C
A S 2 . 7 1 C R
A S 7 , 7 1 C
A S 7 - 7 1 C R

A S l / t 1 C R
5 - 7 1  C

Asr s.zr cB , /
A520.7lC /
^s2o.7y?f.

1 . 1
l 1

1 1 . ,
1 5 2
1,fii2:1

/ i .91  1
1 . 9 ' l  : 1
2 . 1 0 :  1
2 .1O 1 , /
2.5]4

4il
2 . 9 1 : 1

1 . 1
1 y

H
/ i i

1  . 5 2 : 1
1 . 5 2  1
1 . 9 1 : ) t
t c{r

r to,
2 . 1 0 :  1
2 . 5 7  1

4
' l : 1

CW
CCW
CW
ccry

.K*
cw
ccw
cw/

,&{
CCW
CW
ccw
cw
CCW

CW
ccv),

#-
cw
ccu/

#
cw
ccw
CW
ccw
CW
ccw

ccw

ccw
ccw
CW
ccw
CW
CCW
CW
ccw
CW

t'w
CWx
cw
cw

+ R H
L H
R H
L H
R H
L H
L H
R H
R H
L H
R H
L H
R H
L H

1 0 -
1 0 .
1 0 -
1 0 -
1 0 .
1 0 .
1 0 .
1 0 -
t 0 -
1 0 -
1 0 -
1 0 -
1 n -
tl

8-000-001
8-000-002
8.000-003
8-000-004
8-000-005
8-000.006
8-000-007
8.000-008
8.000
6 .

8-0@011
8,s00.012

to-05-ooo-qlf
r0-05-00ro35
l0-051000-038 ./
l0-J5-000-039 /
wo5-0oo-o46/
r0-0s-000-0r/
ro-05-o09.'640
ro-o5J9do-041
l0:J5-000-042
ItO5-000-043
l0-05-000"044 ./
t0-05-000-04s ,/
l0-05-000-036 ,/
l0-05-000-037./

A S 1 5 . 7 2 C
ASt  5 .72CR
AS20.72C
AS20.72CR

A S 1 7 . 7 2 C
A S 1 7 . 7

AS 2CR
4.72C

s l 4 , 7 2 C R

^9rt 72c
As11-72CR
AS12-72C
A s 1 2 . 7 2 C R

1 . 5 2
t . 5 z
l  . 9 1
1  . 9 1
2 . 1 0
I  l v

2 . 5 7
z . a  I
2 . 9 1
2 . 9 1

1
1

1  . 1 0
1  . 1 0
1 . 6 8
| . b 6

2 . 1 0
2 1 0

z  J l

z . 6 5

z . 6 J

3.20
3.20
1 . 1 0
1 . 1 0

CW
ccw
CW
CCW
CW
ccw
CW
ccw
CW
ccw
CW
ccw
cw
ccw

cw
ccw
CW
ccw
ccw
CW
CW
ccw
CW
ccw
cw
ccw
CW
ccw

ccw
cw
ccw
CW
CW
ccw
ccw
cw
ccw
CW
ccw
CW
ccw
CW

R H
L H
R H
L H
L H
R H
RH
L H
R H
LH
R H
L H

lnput 9*6 output shaft rotat ig// is described as clockwise (CW) or counter clockwise (CCW) when the observer rs s'

;ngr{ntnO transmission coust(ng facing towards front or input shaft.end of transmission.

/ , /'pump 
rotation is descptfed when the observer is standing in front of transmission facing the pump. The arrow lor

nearest  the top ot  puip face must  point  in  the d i rect ion pump wi l l  be dr iven by the input  shaf t .  lT SHOULD BE R
tZED THAT tND l * lNG THE PUMP FOR OPPOSITE  ROTATION DOES NOT CAUSE OUTPUT SHAFT ROTA ' I
TO BE REVV$ED, bur does permit the transmission to be used behind an opposite rotating engine.

./
CAUT;ODaThepump index ingona l l  assemb l i esexcep t2 . l 0 : l  r educ t i onun i t s i s theon l yd i f f e rencebe tweenCan
units. /6e planetary gears and cage assembly uqd in C units is different than the one used in CR units in the2
rdgdion uni ts ;  therefore,  indexing the pump for  opposi te rotat ion is  not  permi t ted on these assembl ies.  No war

wi l l  be  a l lowed fo r  fa i lu res  causd bv  i i n d e x i n q  o n  2 . 1 0 : 1  r e d u c t i o n  u n i t s

rver is stand-

rrow located

)  B E  R E A L .
ROTATION

en C and CR
i n  t h e 2 . 1 0 : 1
No war ran tv

\/

(31 '  The prope l le r  i s  descr ibed when the  observer  i s  s tand ing  beh ind  the  boat  look ing  fo rward .  A  r igh t  hand (RH)  prop .w i l l

move the boat forward when rotated clockwise.

\/
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I { O T E :  T I I E  7 I - 2 8 C  B U S H I N G  I S  T H E  P R E . S I Z E D  B U S H I N G  F O R  F I E L D  S E R V I C E
OF THE ORIGI I IAL  7 I -288  BUSHI I IG  I ITSTALLED AT  FACTORY.

TRANSMISSION CASE & SERVICE BUSHINGS INSTRUCTION
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KEY TO TROI.]BLE SHOOTII{G CHART

|  .  Loose bol  ts- t  i  ghten.
2.  Damaged gasket .
3 .  Damaged  o i  I  sea l .
+ .  0 i l  l i ne  f i t t i ngs  l oose - t i gh ten .
5 .  Case  l eaks ,  po ros i t y - r ep lace .
6 .  0 i l  f i l l e r  p l ug  o r  cap  l eaks - rep lace

o r  t  i gh ten .
7.  Damaged contro l  va l  ve t tO"  r  ing.
8 .  Fo re ign  ma te r ia l  on  ma t ing  su r faces -

c  I  ean .
9 .  Damaged  o  i  I  coo l  e r ,  wa te r  and  o  i  I

m i x i ng - rep lace .
10.  l {o  o i  |  -check at  once.
I  l .  Pump  imp rope r l  y  I  oca ted  f o r  eng  i  ne

rotat  i  on- l  ocate correct l  y .
12 .  Sheared  d r i ve  key - rep lace .
13 .  Fau l t y  o i  I  gauge -c l ean  o r  r ep lace ,

b l eed  a i r  f r om gauge  l i ne .
1 l+ ,  D  i r t y  o i l  s c reen -c l ean  o r  r ep lace .
15 .  Low  o i l  l e ve l - add  o i l  t o  p roPe r

l eve l .
16 .  Regu la to r  va l ve  s tuck -c lean  su r faces

o f  bu r r s ,  d  i  r t ,  o r  sco r  i  ng .  Po l  i  sh
i nne r  bo re  w i t h  c rocus  c l o th  un t i l
va l ve  moves  f ree l y .

17 .  Worn  o i l  pump- rep lace  i f  necessa ry .
18 .  Regu la to r  qp l i ng  we igh t  l ow - rep lace .

98 -108  #o  l - l / 16  i nch  he i sh t
19 .  t l i gh  o i l  l e ve l - d ra i n  o i l  t o  p rope r

I  eve l  .
20 .  Low  wa te r  l eve l  i n  coo l  i ng  sys tem.
21 .  D i r t y  o i l  coo le r - c l ean  o r  r ep lace .
22 .  Coo le r  t oo  sma l l - rep lace  w i th  l a rge r

coo l  e r .
23 .  I { o rn  o r  m i sa l i gned  bush ings  i n

t ransmi  ss  i on  case - rep l  ace .
2 t { .  Worn  o r  damaged  c  I  u t ch  p  i s t on  o  i  I

sea l  s .
25 .  Worn  o r  damaged  c l  u t ch  sea l  i ng

r  i  ngs .
26 .  C lu t ch  imp rope r l y  assemb led .
27 .  Damaged  o r  b roken  be l l ev i l l e  sp r i ng .
28 .  Worn  o r  damaged  c l  u t ch  p l a te ( s ) -

rep l  ace .
29 .  Damaged  o r  b roken  c l u t ch  sp r i ngs .
30 .  Regu la to r  va l ve  no t -  no t ched -see

(Pa rag raph  16 ,  Page  5 l ) .
31 .  i nadequa te  t o rque  on  ou tpu t  sha f t

nu t - t  i  gh ten .
92 .  N i cks  on  gea rs - remove  w i t h  s tone .
33 .  Excess i ve  runou t  be tween  eng ine

hous ing  and  c ranksha f t .
34 .  Wrong  damper  assemb lY .

35 .  Damaged  damper  assemb l  y  pa r t s - re -
p l  ace.

36 .  Body - f i t  bo l t s  no t  used  i n  moun t i ng
ho l  es .

37 .  Con t ro l  l i n kage  imp rope r l y  ad jus ted -
see  (Page  23 ) .

38 .  Gon t ro l  l eve r  and  poppe t  ba l l  co r -
roded-c lean  and  I  ub r i ca te .

39 .  Con t ro l  I  i nkage  i n te r fe rence -check .
t l 0 .  Wrong  o i l  used  i n  t r ansn r i ss i on -

change .
Co ld  0 i  l .
P l  ane ta r y  gea r  f a i  I  u re - rep l  ace  o r
repa i r  i f  necessa ry .
R ing  gea r  moun t ing  p la te  no t  secu re -
l y  he ld (on l y  r educ t i on  un i t s  AS t l -  ,
AS I  r+-  ,  AS5-  ,  and AS |  5-  ) .

q l .
+2.

+3.

v

5:8
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TROUBLE SH()OTING CI{ART

v' COMPLAI} ITS & SYMPTOMS
R EMEDY

T R A N S M I S S I O } I  I N  B O A T T R A N S M I S S I O N  R E M O V E D
INTERi lAL & EXTERT{AL LEAKS

I .  O I L  L E A K S  A T  P U M P
2 .  O I L  O } I  E X T E R I O R  O F  T R A N S M I S S I O N
3 .  O I L  L E A K S  A T  R E A R  B E A R I N G  R E T A I N E R
I + .  W A T E R  I } I  T R A N S M I S S I O N  O I L  O R  O I L

IN COOL I } IG WATER

l r +  6 7
|  2*  3*  g
9

|  2  3 I
2 5 8

TRATISMISSION MALFUNCTIO l {S  IN  ALL  RANGES

I .  N O  O I L  P R E S S U R E
2.  LOI {  O IL  PRESSURE
3 .  H I G H  O I L  T E M P E R A T U R E
I+.  FA I  LURE OF REDUCT IOI I  GEAR

t 0
13  I ' t  15  t 6  t 8
9  1 5  1 9  2 0  2 l

il
l 7
+2
+2

l 2

r+3

TRANSM I SS IOII MALFUNCT IOl{S IN FORWARD RAi{GE

I .  LO I {  O IL  PRESSURE
2. FORWARD CLUTCH E}IGAGES IMPROPERLY
3. FORI{ARD CLUTCH DRAGS
I+.  REDUCT IOI I  UN IT FA I  LURE

t 3  t r +  1 5  t 6  t 8
3 7
37

t 7
1 2  2 3  2 +  2 5  2 6  2 7  2 8
2 6  2 7  2 8
+2 r+3

TRANSMISSION MALFUI ICT IONS IN  REVERSE RAI {GE

I .  L O W  O I L  P R E S S U R E
2.  REVERSE CLUTCH E} IGAGES IMPROPERLY
3 .  REVERSE CLUTCH DRAGS
4.  REVERSE GEAR SET FA ILURE
5.  REDUCTIOI {  GEAR SET FA ILURE

t 3  l r +  t 5  t 6  t 8
37
37

t 7
2q 26 28 29
26 28  29
u2
+2 r+3

TRANSM ISS I OII MALFUI{CT I OI{S IN NEUTRAL

I .  OUTPUT SHAFT DRAGS EXCESSIVELY
II {  FORWARD ROTAT IOI I

2 .  OUTPUT SHAFT DRAGS EXCESSIVELY
I I t  REVERSE ROTATION

37

3 7

26 27  28

26 28  29  +2

M I  SCELLAIIEOUS TRAI{SM ISS IOI I  PROBLEMS

I .  REGULATOR VALVE BUZZ
2 .  GEAR } IO ISE-FORt tARD
3.  GEAR NOISE.REVERSE
I+. PUMP ilO ISE
5.  DAMPER I{O ISE OR FA I  LURE
6. SH I  FTS HARD
7 .  H I G H  O I L  P R E S S U R E S

30
3 l
3 l
t 5

l 6  3 9
t6 r+0 r+l

32 r+3
32 t+2 r+3
1 7  3 2
33 3r+ 35 36
7 3 7 3 8

\-

t IF  I i lSTALLATION ALLOWS ACCESS.  OTHERWISE REMOVE TRANSMISSIO] I .



T(lR(lUE SPECIFICATI(lT{S
PART TORQUE

NUMBER DESCRI PTION APPLICATION LBS..  FT
179822  5 /16 -18  x  L - I /  2  PUMP TO ADAPTER 17  -22

HEX HEAD BOLT

49 I I  3 /8 - tA  x  L - I /A  ADAPTER TO CASE 27 -37
2 POINT CAPSCREW

L79793  L /4 -20  x  5 /8  VALVE COVER TO CASE 8 - l l
HEX HEAD BOLT

LL572g  5 /L6 -24  NUT  SHIFT  LEVER TO VALVE 8 - r r

179859  7 /L6 - I 4  x  L - r /  4  BEARING RETAINER TO CASE 27 -32
HEX HEAD BOLT

4775L  I - 2C I  NUT  OUTPUT SHAFT  NUT IOO-2OO

48858  3 /4 -14  BUSHING COOLER RETURN TO CASE 25 -35

444687  T /A -27  DRYSEAL  P IPE  CASE 7 - I 2
PLUG

44469 I  I /  4 - I8  DRYSEAL P IPE ADAPTER L2 -20
PLUG

444866  3 /  A -T8  DRYSEAL  P IPE  
'  

CASE L7  -27
PLUG

7I -A r95  3 /4 - r4  P IPE  PLUG D IPST ICK  ASS ' ,Y .  INTO CASE 10 -15

I

l
I

I{
I
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^ l
" z

[ -

WELD

i 
-zo uNF 28 THREAD

* 'a t  cHAM.

j j o t *

j R;

COfITROL \ALVE ASSEMETLY FIXTTJRE

CLUTCH & PLANETARY ASSEMSLY FIXIL.RE ffi cnrr.o on.

/A
{ r - i . ) l\z

19 "^'*o 
o,o.

PUMP OIL SEAL SLEEVE

rh

BEARNG ASSEMALY TOOL

T h e  a s s e m b l y  t o o l  d r a w i n g s  s h o w n  o n  t h i s

p a g e  a r e  i n c l u d e d  t o  i l l u s t r a t e  h o w

t h e s e  t o o l s  m a y  b e  m a d e .  M o s t  w i l I  p r o -

v i d e  c o n v e n i e n c e  i n  a s s e m b l i n g  a n d  d i s -

a s s e m b l i n g  t h e  t r a n s m i s s i o n  a n d  t h e i r

f  u n c t i o n s  m a y  b e  p e r f o r m e d  b Y  t h e

s u b s t i t u t  i o n  o f  o t h e r  o b j  e c t s  o r  p r o -

c e d u r e s .  H o w e v e r ,  t h e  u s e  o f  t h e  o i I

p u m p  a s s e m b l y  t o o I ,  o r  o t h e r  m e a n s  o f

p r o b e c t i n g  t h e  s e a l  I i p ,  i s  a  n e c e s s i t y "

T h e  d r a w i n g s  a r e  p r o v i d e d  a s  a  c o n -
v e n i e n c e .

WARNER GEAR DOES NOT MANUFACTURE OR SELL
ANY OF THE TOOLS ILLUSTRATED"

DRIVE-IN BREATHER
ASSEMBLY TOOL
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*NOTE #2

SUBJECT: DIFSTICK OIL LEVEL MARKING CHANGE.

The low oil level mark has been removed from all Velvet Drive Marine Transmission dip6ticks. A single mark on the
dipstick indicates level at which the oil should be maintained.

Three dipstick assemblies are involved in this change. Dipstick 10-04-559-001 is used in all 70C, 71C and 72C reduction
units. Dipstlck 10-13-559-001 is used in all CR2 units and all 70C,71Cand 72C direct drive units. Dipstick lGOG559{)O1
is used in all 73C units and all V-Drive units.

The approximate distance from end of dipstick to the under side of the cap (dimension A) and from end of dipstick
to the o i l  level  mark (d imension B)  are char ted below. These d imensions wi l l  he lp ident i fy  each d ipst ick.

\/'

v

DIPSTICK
PART NUMBER

DIMENSION A DIMENSION B

inches c€ntim€terr inches c0ntt meters

10.04.559-00r
r0.06.559-001
10-1 3-559-001

4.51

6.00

4.64

1 1 . 4 6

15.24

I  1 . 7 9

1 . 7 6

. 7 5

.83

4.47

1 . 9 1

2 . 1 1

Pl-ain

Green
Red

\-/
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*NOTE #3
S U B J E C T :  S E A L I N G  R I N G S  A D D E D  T O  A L L  I N . L I N E  A N D  V . D R I V E  A S S E M B L I E S

Al l  Velvet  Dr ive In-L ine and V-Dr ive assembl ies have been changed to use four  48068 cast  i ron
cage and output  shaf t  assembl ies having four  r ing grooves for  the seal ing r ings wi l l  be used inpor t ion of  these assembl ies.  These new pin ion cage and output  shaf t  assembr ies have a larger
71'159 thrust  washer when used wi l l  be replaced by a new 10- , l7- l93-001 thrust  washer wi th

s e a l i n g  r i n g s .  N e w  p i n i o n
the  fo rward  and reverse
d iameter ;  there fore  the

a la rger  ins ide  d iameter .

The two bushings,  r ,vh ich were pressed into the 1.ggg-1.gg0, ,  (50.5-50.b5 mm) bore at  the rear  of  the forward and reversetransmiss ion case are no longei  requi red and wi l l  be removed.  The case bore s ize r ,v i l l  be changed to 2.000-2.005, , (50.g-50 '93 mm) d iameter  to accommodate the new seal ing r ings.  Ear ly  uni ts  may be updated by us ing a l l  three new par ts  asrequired '  The 10 '04-000-001 and 10-05'000-001 uni ts  are the forward and reverse por t ion of  the v-Dr ive uni ts .

. Uses Thrust
New Shaft Washer

Trans. Assy.

10.04-000.001

10-05.000-001

1 0. 1 7.000-001
10.17.000-002
1 0-1 7-000-003
't0.17.000-004

10-1 7-000-005
10-17.000-006
10-1 7-000-007
1 0-1 7-000-008
10-17-000-009
10.1 7.000-0'10
1 0-1 7.000-01 1
1 0. 1 7-000-01 2
10.17-000.013
10-17.000.014
1 0- 1 7-000-0 1 5
1 0-1 7.000-016
1 0. 1 8-000-001
1 0- 18-000-002
10.1 8.000-003
1 0-1 8-000-004
10-18-000-005
10-18.000-006
1 0- 1 8.000-007
10-18-000-008
10-18-000-009
10.18-000-010
10-18-000.01 1
10-18.000-012
10-18-000-013
10-18.000-014
10.18-000.015.
1 0- 1 8-000-01 6 .

Old Case

10-04-565-003

10-05-565-002

7 1 B . A 1 A
7 , I  B . A 1 A
7 1 C - A 1
7 1 C . A 1
7 1 . A 1 K
7 1 . A l  K
7 1 - A 1 K
7 1 . A 1 K
7 1 - A 1 K
7 1 . A 1 K
7 1 - A 1 K
71-A ' , tK
7 1 - A 1 K
7 1 - A 1 K
7 1 - A 1 K
7 1 . A  1  K
72 .A1J
7 2 . A 1 J
72-A1K
72-A1K
72-A1K
72 .A1K
72-A1K
72-A1K
72 .A1K
72-A1K
72 .A1K
72 .A1K
72-A1K
7 2 . A 1 K
72-A1K
72 .A1K

" Inactive List-s

New Case

10.04-565-005

1 0-05-565.012

10-1 7-065.004
1 0- 1 7.065-004
1 0-1 7-065-006
10-17-065.006
10- ' t7.565-002
10-17-565-002
10- 1 7-565-002
1 0- 1 7-565-002
1 0-1 7-565.002
1 0-1 7-565.002
1 0.1 7-565-002
1 0-1 7-s65-002
1 0.1 7.565-002
10.1 7.565-002
10.1 7-565.002
10.1 7.565-002
1 0- 1 8-565.001
1 0- 1 8-565-00 1
1 0-1 8.565-002
1 0-1 8-565-002
10.18-565-002
10- ' t8-565-002
10- 1 8-565-002
1 0-1 8-565-002
10-18-565-002
10- 18-565-002
1 0- 1 8-565-002
1 0-1 8-565-002
1 0-1 8-565-002
10-18-565-002
1 0-1 8-565-002
1 0-1 8.565-002

Old Shaft

71 -1A2A o r
10-1 7.659-002
72 -1A2A o r
10-  18-659-002
7 1 - 1  A 2
7 1 - 1 A 2
7 1 - 1  A 2
7 1 - 1 A 2
10-17 -659 -002
10.1 7.659-002
71 -1A2C
71-1A2C
1 0.1 7-659-004
1 0-1 7-659-004
71 -1A2C
71-1A2C
7 1 - 1 A 2 C
71-1 A2C
7 1 - 1 A 2 A
7 1 - 1 A 2 A
72-1A2
t 2 - 1 A 2
1 0-18.659.002
' |  0-18.659-002
72 -1A2C
72-1 A2C
1 0- 18-659-004
10-18-659-004
7 2 - 1 A 2 C
72-1A2C
72-1A2C
72-1AzC
72-1A2A
72-1A2A
72-1A2A
72-1A2A

10-1 7-695-020

10-18.659.014

i  0 -17-659.012
10-1  7-659.01  2
1 0. 1 7.659-01 2
1 0- 1 7-659.01 2
10-17.659-020
10-1 7-659-020
1 0 - 1 7  6 5 9 - 0 1 8
1 0-1  7-659.018
10-17.659.0 ' r6
t u - t / - o 5 v - u t b

1 0-  1 7-659.01 I
1  0 -1  7 .659 -01  8
1 0-  1 7.659-0 1 8
1 0.1 7.659-0 '18
10 -17 -659 -020
1 0-1 7-659-020
1 0.1 8.659-006
1 0-18.659-006
10 -18 -659 -014
1 0-1 8-659-01 4
10 -18 -659 -012
10 -18 -659 -012
1 0-1 8-659-01 0
10 -18 -659 -010
1 0.  1 8.659-01 2
10 -18 .659 .012
10 -18 -659 -01  2
1 0-1 8-659-01 2
10 -1  8 .659 -014
i  0 -18 -659 -014
10-18.659-008
10. i  8-659-008

Yes

Yes

*,
Y e s

Yes

;
I  9 5

; ,
Yes

V. ,
Yes

Vu,
Y e s

\-,

I
I
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-NOTE #4
Subject: Velvet Drive Reverse Clutch Plates'

CHART LISTING REVERSE CLUTCH PLATES

P A R T  N U M B E R DESCR ]PT ION
PLATE THICKNESS
I  nch mm

7 1 - 8 6  ( 1 )
72-4|66
72-A668
10-17-666-001
72-176

Fiber
Sintered Copper
Sintered Copper
Ce l lu  lose
Steel

.247 -.252

.0605-.063

.1  135- .1  ' , t6

. 1  1 3  - . 1  1 8

.0665-.071

6.27-6.40
1 .54 -1 .60
2.88-2.95
2.87-3.00
1 .69 -1 .80

(1 )  No longer  ava i lab le  fo rm Warner  Gear

The fo l low ing  char t  w i l l  s imp l i f y  the  se lec t ion  o f  the  cor rec t  reverse  c lu tch  p la tes  fo r  f ie ld  serv ic ing  o f  Ve lve t  Dr ive  t rans-
mission. The reverse clutch cavitv depth should be measured and a suitable clutch plate and dowel combination should be
selected according to the model and cavity depth as shown in the fol lowing chart.  The new cel lulose plates 1G17-666-(X)' l  are
recommended;however  p roper  combina t ions  o f  ear l ie r  c lu tch  p la tes  can be  used.

*dp  =  dowel  p in All  ki ts have been discontinued exceot for the

i

I

\,*

v

A4867AB
44867AE
A4867DD
,44867HA
44867VV
44867HB

A4867HS
44867DW
44867HN
10-04-420-052
10-95410-002

1 0 - 1 3 4 1 0 - 0 0 1
10-13410-002
1 3-08-41 0-001

fo l low ing :

"72C" Forward Clutch Pack Kit
"71C" Forward Ciutch Pack Kit
Output Shaft Bushing Kit
Oil  Seal & Sealing Ring Kit
Case Bushing Kit
Gasket, Oil  Seal & Sealing Ring

Kit for "73C"
Pilot Light Kit
Small  Pans Kit for "73C"
Drive Gear Alarm Kit
Neutral Switch Kit
Snap Ring Kit for AII 7AC, 72C,

& 72C Un i ts
Gasret & Seal Kit  for Al l  CR2 Units
Small  Pans Kit for CR2 Units
V-Drive Overhaul Kit

lndividual parts may st i l l  be purchased from kits that have been obsoieted even though the kits wi l l
no longer be serviced. Use kits 10-95410-002 and A4867HA to replace kit  A4867WU/.

MBINATION

\
TRANSMISSION MODEL CLUTCH CAV TY DEPTH PART NUMBER

OF PLATES
NUMBER
REO'D.

OTHER
coMBtNATlOtttsl nch mm

1 7 0  & 7 1
At l

.782 1 9 . 9 71 -86
7 'l -9'7 rln

1
3 '

2 o r  1 O

2 t 2
Direct  Dr ive

ta2 1 9 . 9 72-A66
72  176
7 1 - 9 7  d

2'l
?

None

3 71 Reduct ions
72 D i rec t  Dr ive

. E b r 21.8 72-4668
72 -176
R 6 - 1 7 7  d o *

2
1

8

q T Z
Reduct ions

1 . { 0 t 4 27.3 t2-AtjbtJ
72-176
46?)E rio'

3
2
?

I

5 72
Reduct ions

. 9 1  1 23.1 I Z-Ab6
72-176
71-87 do*

2
?

None

o 1 1

Direc t  Dr ive
. b4b 1 6 . 4 72-4668

71 -87A  dp "
1
J

7 1
F l i r o n t  F \ r i

.o40 t o . 4 tu - t  / -bbb-uu l
7 1 - 8 7 A  d p *

I
I

J

6

7 1
72

Reduct ions
Di rec t  Dr ive

. 4 5 t 21.8 1U-t  / -bbb-uu I
72-176
F l 6 - 1 7 7  d n *

2
1
{

3

I 1 a

Reduct ion
1 . O 7 4 2 7 . 3 10-17-666-001

7 2 - 1 7 6
46??E do*

' f

2
?

4

' t0 7 0  & 7 1
A t l

.782 1 9 . 9 10- 1 7-666-001
72-176
7 1  8 7  d p -

I

2
J

I

I
I
I)

(t4


