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FOREWORD

This manual covers all Velvet Drive® transmissions, Data is given to assist you in selecting the proper transmission, cooler,
damper drive and propelter shaft coupling. Proper instaliation is a requirement for a valid. warranty, Instructions for making
& proper installation are included. Better service and extended product life can be expected when the recommended com-

ponents are used and properly installed.

PRINTED IN U.S.A.

] e e T

T T

T




TABLE OF CONTENTS

PROPELLER SELECTION ¢+« e v s rmmaessnnmanmnm i rmmnr s m s s s 4
INSTALLATION DRAWING FOR IN-LINE TRANSMISSIONS « - = - v o v mer v mmee 5
CHART SHOWING IN-LINE MODELS AND MISCELLANEQUS DATA - .- - - o g
INSTALLATION DRAWING FOR V-DRIVE TRANSMISSIONS » » - e v mv v meem e 7
CHART SHOWING V-DRIVE MODELS AND MISCELLANEOUS DATA. - -« v v v v - 8
INSTALLATION DRAWING FOR DROP CENTER TRANSMISSIONS - -« o v v v - e 9
CHART SHOWING DROP CENTER MODELS AND MISCELLANEQUS DATA - - - . 10
ADAPTER HOUSING : « -« v v v oseenvannsnsssrnamnmsmsssseseres 11
TRANSMISSION INSTALLATION « + o« e nevnnnrsceessmssssessssny 1
TYPICAL INSTALLATIONS SHOWN PICTORIALLY - v v v rree e e 12
TRANSMISSION OPERATION  « « « - sv v vvrsenmmne s ee o 13
PROPELLER SHAFT COUPLINGS « « - o v v eversveursse s e 14
CODLERS « « v o o v w e nnesonnnnssnassnesessessnsssosssseens 16
CONNECTING COOLER TO TRANSMISSION. « « s v v vsvvennrreesenee 17
VIBRATION DAMPERS: « « e v v oovnmsomernsmsnunscnsn e 20
DAMPER APPLICATION CHART « v« v novrromsssnr o s 21
DAMPER INSTALLATION « oo v v ommanm s sineen 22
NEUTRAL SAFETY SWITCH e e 23

ROUTINE CHECKS AND MAINTENANCE -« v vvermevsnnmmenesrees 24




TABLE OF CONTENTS

CTUECUINT A PROPER VELVET DRIVE « v o oot v e e e i e et n 3
PROPEL Laic T m0TIAN « ottt e e et e e e e 4
NSTALLATION DRAVING § 0K 1-0idu THARNSMESSIONS « « - v v ev oo nnnnn, 5
CHART SHOWING IN-LINE MODELS AND MISCELLANEQUS DATA « -« .. ... 5
INS"ALLATION CEAWING FOR V-DRIVE TRANSMISSIONS « « v v v v v vnnn .. 7
O8RT SHOWING V-DRIVE MODELS AND MISCELLANEOUS DATA- + .+ v ... .. 8
. TALLATION 9PAWING FOR DROP CENTER TRANSMISSIONS - « - .« . . . . . 9
- CHETT SHOWING £+0? CENTER MODELS AND MISCELLANEGUS DATA - - - - 10
ADAF B HOUSING - « « « « « v v e eeee o e 11
TRANSIZSION INSTALLATION - + « 50 vt v v e e e e e ive e e 11
TYPICAL INSTALLATIONS SHOWN PICTORIALLY <« + < v v v v v eeeennnn .. 12
TRANSMISSION OPERATION « + + v o v e v e e et e e e e e 13
PROPELLER SHAFT COUPLINGS -« « « « v v ot v e e e e e, 14
Bl LERS « o e vt e e e 16
CONNECTING COOLER TO TRANSMISSION: -« vt ce v e ev e e, 17
VIDEATION DAMPERS - -+ v oot vt e e e e e e 20
DAMPE:* APPLICATION CHART « v v v v et e et ee e e e e 21
DAMPER JHSTALLATION + v v vt vt et e e e e e e e e e e 22
NEUTRAL SAFETY SWITCH « v v v oo et e e e e 23
ROUTINE CHECKS AND MAINTENANCE -« « v oo v v e e e oo e e e e et 24

T T T T R T T s T T T e Ao T et 2 s 5=

19



SELECTING A PROPER VELVET DRIVE

b
Optimum performance can only he obtained when all com-
ponents are properly selected for the application. Appli-
cations having cgomponents which are excellent for a par-
ticular use may -be completely unsuitable for another use.
Basic considerations for component selection are discussed
in this manual. Specific information is given for the various
Velvet Drive models. Reference to various forms will be
made to help you find information which is not included.

ENGINE ROTATION

Transmissian selection will be simplified when the following
method is used to describe engine rotation. This method
may not agree with the engine manufacturers’ for des-
cribing engine rotation.

Face the end of the engine on which the transmission is
mounted and describe rotation as clockwise if the engine
rotates clockwise. Describe the engine rotation as counter-
rotating if the engine rotates counterclockwise.

THRANSMISSION ROTATION

Describe transmission input and output shaft rotation as
clockwise or counterrotating {counterclockwisewhen stand-
ing behind the transmission coupling facing towards the in-
put or engine end of the transmission.

All Velvet Drive units except the 2.10:1 In-Line and CR2
units may be used behind engines having either rotation:
howeaver, the pump must be indexed for the desired
rotation. The reduction unit planetary carrier is differen
for opposite rotating 2.10:1 In-Line units and early failure
will occur on these units if they are-diven in the wrong
direction.

The output shaft rotates in the same direction or in the
opposite direction to the input shaft depending upon the
transmission assembly; therefore, it is best to study the
charts which show shaft rotaticn to determine the required
model.

HYDRAWULIC PUMP INDEXING

The transmission front adapter and pump housing are de-
signed to permit the pump to be mounted in either of two
positions. Each position permits oil to be pumped when
pump gears are rotated in one direction only. The pump can
only pump oil when any point on the gears is rotated past
the inlet port first, then past the crescent shaped portion
of the pump housing which separates the inlet from the
cutlet and then past the pump outlet.

The pump must be correctly indexed for each direction of
rotation. An arrow with TOP L.H. and a second arrow with
TOP R.H. can be found on early pump housings. The
arrow which is located nearer the top of pump housing
points in the direction the pump must rotate to pump oil.
The letters L.H. and R.M. describe the required pump
rotation when facing the pump and tells the same thing as
the arrow point out. The letters L.H. and R.H. have heen
removed from current pump assemblies,

The wise mechanic will always check the pump setting
prior to transmission installation to be sure that the arrow
agrees with engine rotation, :

Pump rotation is viewed from the opposite end of the
transmission from which shaft and engine rotation is
described. The arrow showing left hand rotation should be
nearer the top of the units used behind clockwise rotating
engines. The arrow showing right hand rotation should be
nearer the top on units used behind counterclockwise
rotating engines, ‘

TO INDEX PUMP FOR OPPOSITE HAND ROTATION

CAUTION: This procedure is not applicable to CR2 unit
or the AS3 arnd AST3 models {2.10:1 In-Line reduction
ratios) because special planetary gear mountings are used
which are different for each rotation. These models must
not be reindexed from the original factory settings.

1} Remove the four boits which hold the pump to the
transmission, {Fig. 1}.

2} Loosen the pump housing. A rubber or plastic hammer
may be used to tap the oil boss, but do not strike the bolt
bosses.

3) Do not remove the pump from the shaft unless a seal
protector js-used to prevent the shaft splines from cutting
the pump seal.

4) Care should be taken to see that the pump gasket does
not stick to the pump housing during rotation, causing the
gasket to be folded or torn.

5) lLocate pump with the arrow indicating the proper
direction of input shaft rotation nearer top of transmission.

6) Care must be taken to see that the gasket, seal and bolt
bosses are kept in good condition to prevent leaks in
these critical areas.

7) Tarque the four bolts to 17-22 ft. {bs. (25.3-32.7 Kg/M.}.
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FIG. 1 VIEW FACING PUMP AND INPUT SHAFT

PROPELLER ROTATION

A right-hand propeller is a propelier which will thrust for-
ward when turned clockwise when viewed from behind the
boat looking forward.

A left-hand propelier is a propeller which wifl thrust for-
ward when turned counterclockwise as viewed from behind
the boat looking forward,

WARNING: Early gear failure wilt occur when the trans-
mission must be operated in reverse to obtain forward when
operated with a propeller having the wrong hand of rotation.

The required propeller is designated in the various charts
as left hand {L.H.) or right hand (R.H.} for each trans-
mission assembly.

TRANSMISSION RATIO SELECTION

Propeller shaft speed is determined by engine speed and
transmission ratio. Every boat has & most desirable shaft

speed, which has z direct relationship to boat speed. A
smali propelfer must be used when shaft speeds are too high
and this results in poor performance. A large propeller
turning at high speed would overload the engine. Fast
runabouts do best with direct drive units, Cruisers fequire
reduction gears. The heavier .and siower boats require
correspondingly greater ratios of reduction. One hundred
revoiutions per minute of the propeller shaft for each mile
per heur of boat speed is considered a very good rule of
thumb for selecting the drive ratio.

EXAMPLE: *

A boat which runs 20 MPH has an engine which runs
4000 RPM. MPH x 100 RPM propeller shafi=optimum
shaft speed, or 20 x 100=2000 RPM would be optimum
shaft speed.

4000 = Engine Speed
ging opee ori Reduction Required.

2000 = Shaft Speed 1

PROPELLER SELECTION

The propeller is szlected to load the engine and still per-
mit full power to be developed. The propelter must allow
the engine to come up to rated speed. it is incorrect to use
a propeller so iarge that the engine will be overioaded, be-
cause this will not only reduce the power delivered to the
propeller shaft, but more importantly it will cause ab-

normally high loading within the engine. This can result in
destructive pressures and temperatures which cause pre-
mature bearing and valve failure.

For ski towing, it is best to select a propeller which will
permit the engine to maintain rated RPM when under load.




FIG. 2 INSTALLATION DRAWING FOR IN-LINE TRANSMISSIONS
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7.75 2.62 17.81 2.00 4.50 425 5.00 45-4 holes 2.50 11.44 '§;
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i
i
2}4

GENERAL SPECIFICATIONS
MAXIMUM SAE HP INPUT AVAILABLE | -OUTPUT DRY WEIGHT
MODEL|] GASOLINE DIESEL RATIOS ROTATION | DIRECT DRIVE] REDUCTION
92 Ib. (41.7 kg.) |143 Ib. (63.4 kg.)

70C 180 @ 4200 rpm]| 75 @ 3200 rpm

R e T

1.00, 1.52,
71C 255 @ 4200 rpm | 145 @ 3200 rpm | 1.91%, 2.10, 2.57, ENGINE 95 lh. (43.1 kg.} [145 ib. (65.8 kg.)
291 to 1.00 ’ :
72C 380 @ 4200 rpm | 185 @ 2200 rpm 109 Ib. {49.4 kg.) |153 lb. (69.4 kg.) #
1.00, 1.50, %
73C 560 @ 4200 rpm | 400 @ 3200 rpm |2.00%, 3.00 to ENGINE 135 ib, (61.2kg.} {185 1b. (83.9 ka.)
1.00 22
' f
* Rotation is opposite engine ]
Olleeciivnsinne Type “A,"” suffix “A"” or Dexron A.T.F. A line of oil coolers and other high-quality Velvet Drive
Oil capacity is dependent upon transmission and oil cooler accessories is also available to insure reliable and safe
hookup. _ operation of the transmission (see form no. 1065).

NOTE: All specifications and descriptive data ‘are nominal and sublect to change without notice, Specific
installations should be referred to Warner Gear for application assistance,
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IDENTIFICATION OF VELVET DRIVE® IN-LINE MODELS 70C, 71C, 72C & 73C

! O1L CAPACITY (4) APPROX. TRANS
ROTATION {1} . :
A;SHET\'E"?{:Y N PLED RATIO | ;;::: | PHD;ELL:DR 16° INCLINED LEVEL wm‘r;m
: N REQUIR
NUMBER o eyt | OUTRUT SHAFT 2 13} US. tviters | Y5 |wiTeRs |rounos| kes.
FORWARD| REVERSE | SHAFT [FORWARD| REVERSE ars. ars.

AS1.70C 0 11 | cw | ow cow m P 13 | 1.23 18 | 170 | 82 | 417
AS170CR 1n u1 | cow | cow ow RH LH 13 | 123 18 | 170 | e2 |4tz
AS270C; . 152:1 152:1 | cw cw cow LH AH 27 | 238 26 { 237 | 147 | ad
AS2-70CH 15221, | 1521 |cow | cow cw AR LH 27 | 256 25 | 237 |142 |64
ASZ.T0C - 2101 210:1 | ow ow cow LH RH 27 | 258 25 | 237 | 142 | 614
AS3.70CR 2.10:1 219001 | cow | cow ow AH LH 27 | 258 25 | zar |14z | 62a
AS14.70C 25711 2571 | ow oW cow LK RH 27 | 256 25 | 237 |14z |e4a
AS1470CR 2.57:1 2671 | cow | cow cw RH LH 27 | 256 25 | 237 |1z | 6a4
A515.70C 28111 281:1 | cw cw cow LM fiH 27 | 286 25 | 237 |1z | s4a
AS15.70CR 2911 2811 | cow | cow cw RH LH 27 | 286 25 | 237 Jtaz | s4e
A57.70C (8 | 1810 191:1 | ow cow ow LH LH 27 | zs8 25 | 237 f{1s2 | 644
AST0CA {5), 1911 1811 | cow | cw cow RH RH 27 | 256 26 | 237 |14z | aa
AS10-76C (7). 1 1 | cw cw cow LH 17 | 16 21 | 188 | o5 | 431
AS10-70CR(7) 1 11 | cew | cow ow RH 17 | 16t 21 f1es | ss | 431
AS171C 11 11 | ow ow cew LH fH 13 | 123 18 | 170 | e85 | aan
AS1.74CR 1:1 11 [ cow | cow cw RH LH 13 |12z 18 | 170 | 85 a3
AS1.71CE {6) 11 1 ew | ow cow LK RH 12 | 123 18 | tye | a5 | a3
AS1.71CHRIE) 1:1 11 | cow | cow cw RH LH 12 | 123 t8 | 170 | 95 | a3t
AS2.71C 1.52:1 1521 | ow | ow ccw LH fH 27 | 256 25 | 237 [145 | esm
AS2-71CR 1.52:1 1821 | cow | cow ow AH LH 27 | 256 25 | 237 145 |es2
AS3TIC 2.10:1 2100 [ew | cow cow LH RH 27 | 2586 25 | 237 {145 | 658
AS3.71CR 2.10:1 210:1 | cow | cow ow RH LH 27 | 256 25 | 237 j145 |es8
AS14.71C 257:1 2671 | ow cw cow LH RH 27 | 288 25 | 237 |145 | 658
AS14.71CR 257:1 2671 | cow | cow ow RK LH 27 | 256 26 | 237 |145 |ess
AS1571C 2914 2911 lew | cw cew LH RH 27 | 258 25 {237 |145 |sesB
AS15-71CR 2911 2911 | cow | cow oW RH LH 27 | 228 25 {237 |15 |ess
AST.I1C Tat 1811 | cw cow ow LH LH 27 | 235 25 | 237 |1a5s {ese
AST.TICR 18111 191:1 | cow | ow cow RH Rk 27 | 256 25 | 237 |45 {ess
AS20-71C (7) 111 11| ow ow cow tH 17 | 1e 21 | 188 | 98 | 445
AS20-71CA(7) 11 11 | cow | cow ow RH 17 | s 21 | 1tee | 98 | 445
Ast17zc 10 110:1 {cw  dcw cew LH RH 17 | e 21 | 198 |10 | 494
AST1.72CR 11 sa0:1 | cow | cow cw RH LH w7 | 1e 21 | 180 |10z | 494
A$12.72C 1521 1.68:1 | cw cw cow LH AH 28 | 285 | 27 | 256 |1s4 | eas
AS12.72CR 152:1 168:1 | cow | cow cw RH LH 28 | 268 27 | 256 (154 | 699 .
AS1372C 2.10:1 2.31:1 | cw oW cow LH RH 28 | 265 27 | 266 |14 |eam
AS13.72CR 2.10:4 2311 | cow | cow ow AH LH 28 | 265 27 | 256 |14 |69
AS1472C 2671 2831 ) ow ow cow LR RM 28 | 2.85 27 | 256 |64 | eme
AS14.72CR 25671 2831 | cOW | cow cw RH LH 28 | 265 27 | 75 |164 |eomo
ASi5-72C 28131 32001 | ow oW cow e RH 23 | 265 27 | 258 {154 | eas
AS15.72CR 2911 320:8 | cow | Cow ow AH v ] 28 | 288 27 | 288 [152 |eas
AST772C 151 | 1911 210t | ow cow cw LH LH 25 | 265 z7 | 256 |15 | eus
AS1T72CR(S] | 18131 2101 | cow | ow cow AH RH 28 | 285 27 | 286 [154 | eso
AS20.72C (7 141 110 | cw cw cow LH 17 | Te z1 {199 [tz |sos
AS20-72CR(7) 11 1.10:1 | cow | cow oW RH 17 | s 21} 198 |12 |508
AS3D-72C (7 1:1 190 |ew  fow cow LH 17 | e 21 {188 |we {528
AS30-72CR(T) 1 1180 | cow | cow oW RH 17 | 181 21 | 188 |1t !s2s
AS1.73C 149 88:1 | ew ow cow LH RH 15 | 142 16 | 161 138 |61z
AS1.73CR 1:1 ee1 | cow | cow cw RH LH 15 | 142 t5 |15 |13 |e1z2
AS2-73C 15:1 1321 §jow oW cow LH RH 22 | 208 20 | 189 |15 |B3e
ASZ-73CR 151 132:4 | cow | cow ow AH LH 22 | 208 20 |18 |15 |B39
AS6-73C 21 264:1 | oW cw cow LM RH 22 | 208 26 | 18 |15 |sB3g
AS5-73CR 31 2641 | cow | cow ow AH LH 22 | 208 20 | 188 |18 |e3s
AS7.73C {5} 211 17611 | CW cow ew LH tH 22 | 208 20 | 189 |15 |ea9
AS7.73CH [5) 21 17601 | cow [ cw cow RH RH 22 | 208 20 | tee |15 |a3e

Input and output shaft rotation is described as clockwise (CW) or counter clockwise (CCW) when the obsérver is stand-
ing behind transmission coupling facing towards front or input shaft end of transmission.

Pump rotation is described when the observer is standing in front of transmission facing the pump. The arrow located
nearest the top of pump face must point in the direction pump will be driven by the input shaft. IT SHOULD 8E REAL-
1IZED THAT INDEXING THE PUMP FOR OPPOSITE ROTATION DOES NOT CAUSE QUTPUT SHAFT ROTATION
TO BE REVERSED, but does permit the transmission to be used behind an opposite rotating engine.

CAUTION: The pump indexing on all assemblies except 2.10:1 reduction units is the only difference between C and CR
units. The planetary gears and cage assembly used in C units is different than the one used in CR units in the 2.10:1
reduction units; therefore, indexing the pump for opposite rotation is not permitted on these assemblies. No warranty
claims will be allowed for failures caused by improper pump indexing on 2.10:1 reduction units,

The propeller is described when the observer is standing behind the boat tooking forward. A right hand {RH) prop will
move the boat forward when rotated clockwise. :

Transmission il capacity only is given. Additional oil will be required for filling oil cooler and cooler lines.

All AS7 and AS17 reduction units are counter-rotating, i.e. the output shaft turns opposite to input shaft when the trans-
mission is operated in forward.

The AS1-71CB and AS1-71CBR units are for heavier reverse duty and diesel applications, _
Warner Gear supplies AS10-70C, AS10-70CR, AS20-71C, AS20-71CR, AS20-72C, AS20-72CR, AS30-70C and AS30-

72CR units for use with stern drives, V-Drives or other auxilary reduction gears. Contact the manufacturer of the supple-
mentary gearing for details of the complete assembly,




FIG. 3 INSTALLATION DRAWING FOR V-DRIVE TRANSMISSIONS

INPUT SPLINE DATA |

ALL UNITS ARE ADAPTABLE YO EfTHER RIGHT
HAND QR LEFT HAND ENGINE ROTATION BY
INDEXING THE HYDRAULIC PUMP HOUSING.
RIGHT HAND ROTATION SHOWN.

26 TEETH - INVOLUTE
20{40 DIAMETRAL PITCH
30° PRESS. ANGLE

1.30G6
13302 PITCH DIA,

Al DIASHOLES 5 3 ' 3.22
— B —= FORWAR 2
t31.94] FORWARD - . @.79)

316 - 14 UNC THD
.75 (18.05) DEEF - 10PLACES

825 DIA.
1208 50)

\\
]

Ay

g\" :
el
X

= 8
N 4,26
{108,201 I S
12.72
e 1323.091
— -
PROPELLER FLANGE ROTATES 5,00, "’P(TE%E)_'
z;g:;':fg""o’;;:::f':; NOTE: Parenthetical dimensions are in millimeters. (285.60}
OPPOSITE PARQPELLER ROTATION.
MODEL | A B c D E F REDUCTION
71C SERIES | : 10,19 06:1,1.21:1,
6.83 238 19.15 11.65 7.64 (258.83) 2.49:1, 3.14:1
10-04 {173.48) {60.45) 1486.41) {29591} {194.06) 10.14
1257 56} 1.51:1, 1.89:1
72C SERIES [ 10.19 86:1,1.21:1
7.76 2.64 20.06 12.58 8.58 (258.83) 2.49:1, 3.14:1
10-05 (197.10) (67.06) (509.52) 1319.79) (217.93) 014
(257 56) 1.61:1, 1.99:7
GENERAL SPECIFICATIONS
MAXIMUM SAE HP iNPUT AVAILABLE OUTPUT DRY
MODEL GASOLINE DIESEL RATIOS ROTATION WEIGHT
X 0 45 @ 3200 rpm 0.96, 1.21, 1,51, 190 Ib, {86.2 ka.}
1004 255 @ 4200 rpm § 1 i 1.99, 2.49, OPTIONAL g
10-05 380 ® 4200 rpm 185 @ 3200 rpm 3.14 to 1.00 203 Ib. (92.1 kg.}
Ol . Type “A suffix “A” or Dexron A.T.F. A line of oil coolers and other high-quality Velvet Drive
Oil capacity is dependent upon transmission and oil cooler accessories is also available to insure reliable and safe
hookup. operation of the transmission (see form no. 1065).

NOTE: Al specifications and descriptive data are nominal and subject to change without notice. Specific
installations shouid be referred to Warner Gear for application assistance.
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V-DRIVE ASSEMBLIES

i INPUT TO OUTPUT TATION
NTJ?"I[;EEI;? ASSEMBLY NUMBER | SHAFT RATIO ~ UT SHAFT PUMP ~|PROPELLER
o TYPE INPUT ouTP SETTING | REQUIRED
FoORWARD| REVERSE | SHAFT  IcopwaRD| REVERSE
-":' 10-04-000-002 1.99:1 1.99:1 c ¢ cC - LH
c cc ce c —_— RH
i 10-04-000-005 2.49:1 2.49:1 c c cc -— LH
Z cc cc c —— RH
=]
" 10-04-000-007 3.14:1 314:1 c c cc -— LH
> cc cc c —_ RH
= 10-04-000-009 0.96:1 0.88:1 c c cc -— LH
= cc cc c — RH
< 10-04-C00-011 1.51:1 1571 c c ce - LH
81 o ce ce c L= AH
o 10-04-000-012 IR EEE c c cc -— LH
B cC cc c — RH
ey
o 10-04-000-003 1.98:1 1.98:1 c cC c -~— AH
it cc C cc —_ LH
[ =
Ll 10-04-000-004 250:1 2.50:1 c cc c - RH
= cc C cc —_ LH
= | 10.04-000.006 3.10:1 3.10:1 c cC c -~— RH
S cc ¢ cc — LH
g 10-04-000-008 0.97:1 0.97:1 c cc c —-— RH
- cc c cc . LH
= 10-04-000-010 1.53:1 153:1 c cC C -— ‘RH
z cc C cc —_ LH
10-04-000-013 1.21:1 1.21:1 c cc C -— RH
ce c cC —_— LH
10-05-000-002 1.99:1 2.19:1 c cc -— LH
cC cCc Cc ——— RH
2 10-05-000-005 2.49:1 2.74:1 c C cc -— LH
> cc cC c — RH
5
w 10-05-000-007 3.14:1 3.45:1 c c cc ~— LH
> cc cC c — RH
x 10-05-000-009 0.96:1 1.06:1 c c ce - LH
« CcC cc C — AH
< 10-05-000-011 151:1 1.67:1 ¢ c cC -— LH
w | & cc ce C — RH
[
& 10-05-000-012 1.21:1 - | 133 c c cc — LH
- cc s ce c — RH
S
9 10-05-000-003 1.98:1 2,17:1 c cC c — RH
S cC c cc —_ LH
(=]
= | £ {1oo05000004 2501 | 2.75:1 c cc c — m
= cc c cc —_ LH
S5
w 10-05-000-005 3,10:1 341:1 ¢ cC c -— RH
> CC c CcC u——. LH
« 10.05-000-008 097:1 1.07:1 c cc c ~— RH
- cc C cc — LH
by 10-05-000-010 1.53:1 1.88:1 c cc c -— AH
x ’ cc cC R LH
o
10.05-000-013 1.21:1 1.33:1 C cc c — BH
CC c cc — LH

C — CLOCKWISE
CC— COUNTER CLOCKWISE




FIG. 4 INSTALLATION DRAWING FOR DROP-CENTER TRANSMISSIONS
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J OFFSET DIMS,
MODEL A B c E FDiA G DIA HDiA | REDUCTION OUTPUT ROTATION
ENGINE OPPOSITE
71C SERIES | 58 1.23 1.06
' (31.24) (26.97)
1.

203 1.66 49

1013 6.82 2.39 18.42 3 4,25 5.00 45 (42,16} {37.85)
117223 | o711 | (467.87 | (7.87) | (107.95) | (127.00) | (11.43) o7 1.95 177
' {49.53) {44.96)

293 2.16 1.99

{54.86} {50.55)

72C SERIES | 173 108
158 (31,241 (26.92)

203 1.66 1.49
7.76 2.64 18.36 3 4.25 500 | .45 ’ (42.18) {37.85)

1634 (197.101 | (67.08) | (491,74 | 17.87) | (107.95) | (127.00) | (11.43) o 108 1.77
’ (49.53} (44.98)
. 293 2.18 1.99
] {54.86) {50.55)
_ GENERAL SPECIFICATIONS
MAXIMUM SAE HP INPUT AVAILABLE OUTPUT DRY
MODEL GASOLINE DIESEL RATIOS ROTATION WEIGHT
10-13 256 @ 4200 rpm 146 @ 3200 rpm 168, 2.03, 2.47. 162 Ib. {73.5 kg.}
COPTIONAL
10-14 380 @ 4200 rpm 185 @ 3200 rpm 2.93t0 1.00 175 Ib, (79.4 kg.)
[0 ] F I Type “A,' suffix A" or Dexron A.T.F. A line of oil coolers and other high-quality Velvet Drive

0il capacity is dependent upon transmission and oil cooler

hookup,

NOTE: TFhe above transmission ratings are subject to change
Specific applications should be refarred to Warner Gear for engineering assistance.

general guide.

accessotries is also available to insure reliahle and safe

operation of the transmission (see form no. 1065).

without notice and are intended only as a




NE=NON-AUTOMOTIVE ENGINE
\ CR2 E=AUTOMOTIVE ENGINE

{DROP CENTER ASSEMBLIES) O-AUTOMOTIVE OPFOSITE 4y k)
J
ASSEMBLY | REDUCTION RATIO SHAFT ROJS:;S_’: n sume 2 | pROPELLES NAME v
NUMBER | rorwaro| reverse | 'NPUT [rormaro | Revernse | e REGUIRED S:;;:ED
) ‘

10-13.000-001 | 1.58:1. 1.58:1 LH. | ENGINE g;g?;g'z — L.H. E-1.6 ‘

10.13-000-002 1.58:1 1.58:1 L.H. g:jpﬁ?zgm ENGINE e R.H. 0-1.8

10-13-000-003 | 2.03:1 2.03:1 LK, | enGINE g;g?ﬁLTE — L.H. E2.0

10-13000004 | 2.03:1 2.03:1 L.H. g:g?ﬁ'g'z ENGINE — R.H. 0-2.0

1013000005 | 2.47:1 2.47:1 LH. | ENGINE SEZ?EIETE —_— LH. £.0.5

1013000006 | 2.47:1 2.47:1 L.H. E’:Eﬁgg €l EnGine —_ RIH. 025

1013000007 | 29311 2.93:1 LH. | ENGINE ‘E:':!Z?El’g £ —_— LH. E.3.0

10-12-000-008 | 2.93:1 2.93:1 LH. g:’ré?:ge ENGINE —_— R.H. 0-3.0

10-13-000-008 | 1.58:1 1.58:1 RH. | ENGINE g:’;?ﬁ'g‘g —~— R.H. NE-16

1013000010 | 2.03:1 2.02:1 RH. | ENGINE g:’;ﬁg E —~— R.H. NE-2.0 )
1013000011 | 2.47:1 2.47:1 RH. | ENGINE g:;?ﬁg'z —~— R.H. NE-2.5

10.13.000012 | 2.93:1 2.93:1 RH. | ENGINE ?.f]f;?ﬁ'ETE — R.H. NE-20

1014000001 | 1.58:1 1.74:1 LH. | ENGINE g:ﬁgﬁg E —_— LH. E-1.6 @ | !

10-14-000-002 | 1.58:1 1.74:1 L.H. ggg?ﬁg'z ENGINE — R.H, 0-1.6

1014000003 | 2.03:1 2.23:1 LH. | ENGINE E:JF(’;?EIETE —_— LH. E-2.0

10-14000-004 | 2.03:1 2.23:1 L.H. g;gzge ENGINE —_— R.H. E.2.0

10-14000005 | 2.47:1 2.72:1 LH. | ENGINE .SSZ?:I‘ETE — L.H. E25
10-14-000-006 | 2.47:1 27241 L.H. S;g?i';'s ENGINE —— AH. 025

10-14-000.007 | 2.93:1 3.22:1 LH. | ENGINE ‘E’;ZﬁgE — LH. E-3.0

10-14.000-008 | 2.93:1 3.22:1 Lr | o E | EnGINE — R.H. 0-3.0

10-14-000-009 | 158:1 1.74:1 RH. | ENGINE g;’;?ﬁge ~— A.H. NE-1.5

1014000010 | 2.03:1 2.23:1 RH. | ENGINE g:’;?g'g'; -— RH NE-2.0 .

1014000011 | 2.47:1 2.72:1 RH. | ENGINE g:';?;’ETE -~ R.H. | NE25 '

10-14-000-012 | 29311 322:1 R.H. | ENGINE g:gc?zgs - R.H. NE-3.0 '
{1) VIEWED FROM BEHIND COUPLING FACING ENGINE
{2) VIEWED FROM iN FRONT OF TRANSMISSION INTO PUMP CAUTION: Engine rotation must be
o) Lo, LEFT HAND OR COUNTERCLOCKWISE the same as shown on the chart

RH — RIGHT HAND OR CLOCKWISE (input shaft rotation). Failure to com- .
ply can result in premature gear damage. Q q
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ADAPTER HOUSING

1

Adapter housings for mounting the transmission to the
engine are normally rmanufactured by the engine manu-
facturer or marine engine converter. The rear face of the
adapter and the adapter rear bore shouid have a total ind-
icator reading of less than .005 of an inch when checked for
run out. All Velvet Drive transmissions which are currentty
available may be mounted to the same sized betl housing.

Warner Gear does manufacture and have available the
following adapters:

71C-1% for flywheel end mounting to the Ford V-8 engines
which have 239, 268, 272, 292, and 312 cubic inch
displacement.

TRANSMISSION

_INSTALLING TRANSMISSION TO ENGINE

The transmission may be instatled to either the fiywheel or
timing gear end of the engine. A suitable damper assembly
chould be selected and installed to either the flywheel or f0
an adapter, which is attached to timing gear end of the
crankshaft,

A transmission adapter should be purchased or manufact-
ured to adapt the transmission to the engine. The adapter or
spacers must be selected to cause the input shaft splines to
make full engagement with the damper drive hub. Check
for interference between the various parts as they are
assembled,

Darmper and transmission adapter alignment should be heild
to .005 inch total indicator reading for both bore and face
readings.

Lubricate the input shaft and damper hub splines as the
transmission is assembled to the engine.

Two studs should be screwed into center mounting bolt
holes to insure transmissien alignment and to support
transmission weight to insure that damper will not be
damaged as transmission is assembled to engine.

71C-1%B for flywheel end mounting to the Ford of England
engines which have 220 and 330 cubic inch displacement
diesel engines.

71C-1%C for flywheel end mounting to Mercury, Edsel, and
Lincoln engines of 383, 410, and 430 cubic inch displace-
ment, and Ford, Edsel, and Mercury engines of 332 and 352
cuhic inch displacement,

INSTALLATION

MOUNTING ENGINE AND TRANSMISSION

Eollow the engine manufacturer's recommendations for
mounting engine and transmission.

.
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Y DRIVE
MOUNTING BRACKET
MATERIAL 1/2 STEEL PLATE

FIG, 5 MOUNTING BRACKET

A mounting plate similar to the one iliustrated should be
fabricated and bolted te each side of the V-Drive assembly.
The rear engine mounts should be attached to these plates.

The plates may be made from 1/2 inch thick steel plate.
The dotted line shows an alternate slope for the plate when
made from 6 or B-1/2 inch bar stock.

11
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INSTALLATION ANGLE
1

The transmission and engine should be installed so that
the maximum angle relative to horizontal does not exceed
150 when the boat is at rest, and should not exceed 200
when operating at the worst bow high condition. A higher
angle of installation along with low oil Jeve! can permit
pump cavitation when operating in rough water where
pitching and rolling tends to throw the oil away from the
pump inlet.

HYDRAULIC FLUID

improper oil may cause foaming, overheating, or improper
lubrication. Dexron Automatic Transmission fluid has been
thoroughly tested in these transmissions and is recommend-
ed: however most automatic transmission fluids will give
satisfactory performance. SAE No. 30 diesel engine oil
may be used if engine speed will not exceed 3000 RPM
and oil is cooled with engine jacket water. The use of
transraission oil additives is not recommended.

NOTE: Be sure the cooler is properly installed and the
transmission contains oil before cranking or starting the
engine.

CHECKING OIl. LEVEL

The oil tevel should be maintained at the full mark on the
dipstick. Check oil tevel prior to starting the engine.

EILLING AND CHECKING THE HYDRAULIC SYSTEM

The Velvet Drive hydraulic circuit includes the transmission,
oil cooler, cooler lines and any gauge lines connected into
the circuit. The complete hydraulic circuit must be filled
when filling the transmission and this requires purging the
system of air before the oil level check can be macle, The
air will be purged from the system if the oil level is main-
tained above the pump suction opening while the engine is
running at approximately 1500 RPM. The presence of air
bubbles on the dipstick indicates that the system has not

been purged of air.

New applications or a problem installation should be
checked to insure that the oil does not drain back into the
transmission from the cooler and cooler lines, Check the oil
level for this drain back check anly, immediately after the
engine is shut off and again after the engine has been
stopped for more than one hour {overnight is excelient]}.
A noticeable increase in the oil level after this waiting
peried indicates that the oil is draining from cooler and
cooler lines. The external plumbing should be changed to
prevent any drain back.

TRANSMISSION OPERATION

STARTING ENGINE

Place transmission selector in neutral before starting engine.
Shifts from any selector position to any other selector
position may be made at any time and in any order if the
engine speed is below 1000 RPM; however, it is recommend-
ed that all shifts be made at the lowest feasible engine speed.

NEUTRAL

Move the 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 lever in neutral position.
With shift tever so positioned, flow of oil to clutches is
blocked at the control valve. The clutches are exhausted by
a portion of the valve and complete interruption of power
transmission is insured.

FORWARD

Move the shift lever to the extreme forward position where
the spring loaded ball enters the chamfered hole in the side
of the shift fever and properly locates lever in forward
position.

REVERSE

Move 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 lacates it in
the reverse position.

FREE WHEELING
Short periods of free wheeling are permissible. Extended
periods of free wheeling at high speeds may cause the trans-

mission -to overheat; therefore, it is recommended that
transmission sump temperature be monitored and free

13



wheeling discontinued whenever 230°9F. or 111°C. is
reached. A temperature alarm kit, for installation in trans-
mission sump, is available from your Velvet Drive dealer.

- The transmission may be cooled by operating the engine'to
circulate the transmission oil and cooler water. Free wheeling
can be contirued after the transmission has been cooled 1o
a safe temperature. The transmission should be in good
condition-and full of fluid anytime free wheeling is per-
mitted. A

A suitable prapeller shaft locking device may be found
advantageous on installations requiring extended periods of
free wheeling at high speeds.

PRESSURE TESTS

For detailed checks of the hydraulic system, a pressure
gauge should be installed in the hydraulic line. The trans-
mission showld be run until the oil temperature is 155CF.
to 1B5OF, (680£-749C). For model 70, 71 and 72 trans-
missions, the line pressure should be 117 p.s.i. to 130 p.s.i.
{8.27-0.14 ka/Cm?2). at 450 RPM and 125 p.s.i. to 140 p.s.i.
(8.79-9.84 kg/Cm2} at 2,000 RPM. Higher pressure will
occur at higher RPM or when temperature is lower.

For model 72 transmissions, the clutch pressure should be
115 p.s.i. to 140 ps.i. (8.03-9.84 kg/Cm2) at 2,000 RPM
with an oil temperature of 140° to 190°F. {60°9-88°C).

PROPELLER SHAFT COUPLINGS

COUPLING TO SHAFT ASSEMBLY

See form 1044 for specifications of couplings available from
Warner Gear.

The propeller shaft coupling must be keyed to the propetler
shaft. The key should be a close fit with keyway sides, but

_ shauld not touch the top of the keyway in the coupling hub.
The coupling should be a light press fit on the shaft, and
may be warmed in hot oil to permit earier assembly.

NOTE: Propeller shaft coupling distortion may occut when
the propeller shaft is a few thousandths under the size re-
quired for the particular coupling, thus perrnitting the coup-
ling to cock and distort as the set screws are tightened. A
Blank coupling should be machined to fit an undersize
shaft Distorted coupling may be refaced in a lathe.

Two optional methods for fastening the coupling to the
propeller shaft are used. Type 1 couplings are pitot drilled
through one side only, and the shaft and opposite side of
the coupting must be drilied with the coupling in position
on the propeller shaft, A 1/4 inch (6.35 mm) stainless steel
spring pin must then be driven into the coupling and shaft
to retain these parts. The spring pin should be selected sO
that it will be the same length as the coupling hub dia-
meter and should be approximately flush with the coupling
when assembted.

Type 2 couplings are drilled and tapped for set screws
which are used to retain these parts. Some propeller snaft
couplings are drilled and tapped for set screws, and are also
pilot drilled for spring pin instzllation.

TRANSMISSION COUPLING TO PROPELLER SHAFT
COUPLING ALIGNMENT

Vibration, gear noise, loss of RPM and premature oil seal
and bearing failure can be caused by misalignment of the

14

transmission coupling and propeller shaft coupling. The
propeller shaft is usually fixed in the boat structure, and
alignment is achieved by adjusting the engine mounts or by
changing engine mount shims,

Preliminary alignment of the coupling faces should be

- carefully made prior to installing the engine and transmission

hold-down bolts. A final alignment check should be made
after the boat has been placed in the water, The fuel tanks
should be filled and a normal load should be in position
when making the final shaft alignment check.

it is common for a boat to change with age or various loads.
An alignment check shoutd be made at the beginning of each
boating season.

Check coupling alignment with all bolts removed from the
couplings. Hand hold couplings together with the snap fit
engaged and check to determine the maximum clearance
between couplings. Rotate the propeller shaft and then
rotate the transmission coupling through at least one com-
plete turn, stopping at 90° intervals and using a feeler
gage (see figure 8 } to check the air gap between the two

TRANSMISSION COUPLING
.002 FEELER GAGE

PROPELLER SHAFT

|STRAIGHT EDGEI

\
FIG. 8 CHECKING COUPLING ALIGNMENT

¢



flarues. Note any changes in the position where the air gap
oceurs. A bent shaft or coupling will cause the position of
the air gap to move around the flanges as each shaft is
rotated.
i.

Alignment is sa}i,sfactory when shafts and couplings are on
the same line of centers and the coupling faces are within
003 inch {0,076 mm) of parallel.

CAUTION: Do not lift or pry against the transmission
coupling to move the engine, as this can distort the coupling,
Bent or distorted couplings can be refaced ina lathe.

USE OF FLEX{BLE COUPLINGS

Flexible couplings are used to reduce noise and for vibration
dampening. Most boats are rigid enough to permit direct
coupling of the propelier shaft coupling to transmission
coupling, and this is recornmended. Hulls which are not
rigid enough to prevent undue twisting in heavy seas will
permit shifting of engine and transmission with respect to
propeller shaft. A suitable flexible coupling may be used
when this condition exists.

The alignment of the propeller shaft to the transmission
output shaft should always he maintained even when flex-
ible couplings are used.

Unbolt couplings to prevent bending of the shaft when
boats are trailered or dry docked.

SHIFT LEVER

The oil flow to the hydrautic clutches is controlied by a
barrel valve which is operated by the shift lever. To make
the clutches function properly, the chift lever must be in
the exact positions dictated by the detent ball and spring.
Conneet the push-pull cable to the shift lever so that proper
trave! and positioning will be obtained at the transmission
when the control lever is shifted at the boat operator’s

station.

The warranty is jeopardised if the shift lever poppet spring
and/or ball is permanently remnoved, or if the controi lever
is changed in any manner, or repositioned, or if the linkage
betwaen the remote control and the transmission shift does
not have sufficient travel in both directions.

MOUNTING BRACKETS

Removingbolts in order to mount brackets, clamps, etc. can
create leaks at gasketed jaints.

Removing and reinstalling bolts over brackets can weaken

the thread engagement. Proper bolt length and quality are
required.

When brackets are bolted to the output shaft bearing re-
tainer and sea! mount, oil leaks tend to occur in this area.

Failure of the transmission due to loss of oil thru external
causes is not covered by the warranty.

PAINTING

The cast iron transmission should be painted to prevent
severe rusting. The color and painting procedure will be
similar to that used on the engine.

Care must be taken to keep paint away from areas which
have precision dimensions or mating parts. Masking tape or
grease should be placed on these parts to prevent paint from
sticking. Paint must be kept from the following areas:

1} The pilot diameter of the mounting face that mates with
engine bell housing.

2} The input shaft spline which mates with the vibration
damper hub. ' .

3} The output shaft coupling flange which mates with the
propeller shaft coupling half.

4) The shift lever detent ball and spring. An accumuiation
of paint here will prevent propey action of the detent,

5) The name plate should not be painted, otherwise the

serial and model numbers may be impossibie to read and
this information should be available for ordering parts.

15
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TRANSMISSION COOLING REQUIREMENTS
1

WARNING: The transmiéfsion must never be operated with-
out a cooler or by-pass tube connected into the cooler circuit.

The pressure regulator system depends upon cooler flow to
exhaust a certain amount of oil, ctherwise line pressure will
become excessively high when a cooler is not connected in
the cooler circuit. The transmission may be operated with
a cooler bypass tube connected in the cooler circuit when
an emergency exists and the transmission must be operated
or when short tests are required; however, overheating is apt
to occur.

Better efficiency and extended gear life will result when the
transmission sump temperature is maintained between
1409F. and 1909F. ar 60c and 88c¢. Transmission pressures
are dependent upon cooler flow. It Is important to select a
cooler which has suitable flow characteristics as well as
proper cooling capacity. Cooler back pressure affects line
and cooler pressure. Low cooler pressufe after an extended
period of hard running indicates the need for a cooler which
has mare cooling capacity and possibly more back pressure.

COOLER LINES

Hydraulic hose with a minimum of 13/32 inch or 10.32mm
inside diameter, using standard pipe or flare fittings, should
be used. Fittings should be large enough to avoid restricting
the oil flow. Copper tubing should be avoided due to its
tendency to loosen fittings and fatique crack when sub-
iected to vibrations.

WARNER GEAR COOLERS

Warner Gear coolers are designed to give optimum heat
transfer at reasonable cost, They are single-pass coolers,
with the water flowing through the tubes and the oil flow-
ing through the shelf around the tubes where it is baffled to
obtain maximum,-heat transfer. The 160 ps.i. or 10.65
kg/Cm2. maximum operating pressure raling for these
coolers provides a safe margin over the normal 40 p.s.i. or
2.81 kg/Cm2. cooler inlet oil pressure.

Warner Gear Division makes oil coolers of one diameter and
three lengths {5 or 127 cm, 97 or 228.6 cm, and 12"
or 3048 cm.) The longer the cooler, the more cooling
capacity it has.

Standard coclers are available with end fittings for standard
water huse sizes, see Farm 1050/9-70. Special diameters and
elbow end fittings may be available upon request.

16

COOLERS

COOLER SIZE

The cooler size must be matched to the cooler cireuit and
the size and type of engine and transmission. The amount of

cooling required depends upon the input power {which alsc

governs transmission size) and the reduction ratios.

RECOMMENDATIONS FOR WARNER GEAR COOLERS

COOLER SIZE TRANS.
tNCH py MODEL TRANSMISSION RATIO
5 127 70C DIRECT DRIVE
5 127 7iC DIRECT DRIVE
g 22886 70C ALL REDUCTION RATIOS
9 228.8 71C ALL REDUCTION RATIOS
(EXCEPT 2.1:1)
9 228.6 72C DIRECT DRIVE
g 228.6 10-04 ALL V-DRIVE
12 304.8 71iC 2.1:1 RATIO
12 304.8 72C ALL REDUCTION RATIOS
12 304.8 73C ALL RATIOS
12 304.8 1005 ALL V-DRIVE

The recommendations given above are based on typical -

marine engine installations which have a maximum water
temperature at the cooler inlet of 110°F or 43c, and a
minimum water flow of 10 U.S. gallons per minute or
63 liters/seconds. A larger sized cooler will be required
when water entering the cooler has a temperature in excess
of 1109F. or 43c.

OTHER COOLERS

Coolers are available from other spurces. Each cooler de-
sign has its own characteristics of cooling ability and oil
flow resistance. Since these characteristics affect transmiss-
ion performance, the cooling system should be tested after
instaliation to determine that temperature and pressures
fall within the recommended limits,

WATER FLOW RATE
Warner Gear coclers are designed for water flow rates of
from 10 to 20 U.S. G.P.M. or .63 to 1.26 liter/seconds.

WATER TEMPERATURE TO COOLER

fRaw water should be fed directly to cooler, otherwise the
1109F. (43c) maximum water inlet tgmperature may be ex-
ceeded. Water temperature above 1109F. (43¢) is permiss-
ible only if larger sized coolers are used to maintain
recommended transmission sump temperatures.

9}




CONNECTING COOLER TO TRANSMISSION

i

WARNING: You must always determine the transmission to
cooler and cooler return location for connecting lines to
and froam coolers for the particular transmission which js
being installed. Several different circulation systems have
been used. Failure to make the proper connections is sure
to cause early transmission failure. Cooler return and to
cooler locations may be found on the various installation
drawings, which may be found in this manual, and also in
the various service manuals. Be aware for future changes or
differences which oceur as new products are introduced.

COOLER RETURN [CURRENT SYSTEM}
ALWAYS CONNECT TO THIS LOCATION |F
THERE IS A DRILLED AND TAPPED OPEMNING
AT THIS LOCATION (NOTE: 2.10:1.00 REDUCTION
UNITS ONLY, HAVE COOLER OtL RETURNED TO
THIS LOCATION.

COOLER RETURN (ORIGINAL SYSTEM)

ALWAYS CONNECT TO THIS LOCATION IF
THERE IS A DRILLED AND TAPFED HOLE
LOCATED AT THIS PQINT.

COOLER RETUAN (SECOND & THIRD SYSTEMS)
CONNECT TO THIS LOCATION WHEN NEITHER
LOCATION IS DRILLED AND TAPPED iN THE
REDUCTION HOUSING.

70C, 71C AND 72C IN-LINE REDUCTION TRANSMISSIONS
FiG. 9

LINE PRESSURE

COOLERA RETURN

ALL CURRENT 70C, 71C AND 72C REDUCTION UNITS
EXCEPT 2.10:1.00 RATIOS

FIG. 10

NOTE: Transmissions are currently being shipped with
plastic plugs instalied in the to cooler and cooler return
openings to identify their location.

HOUNTING PADS
REVERSE CLUTCH PRESSURE TAP

BREATHER
MAIN LINE PRESSURE TAP
O QUTLET TQ COOLER
©iL IXLET FROM COOLER

OIL FILLER CAP AND DIPSTICK ASSEMBLY

DRAWING OF A CURRENT 2.10:1.00 REDUCTION UNIT
FiG. i1

RIGHT SIDE VIEW QF 73C REDUCTION TRANSMISSION
FiG. 12

LOCATION OF SEVERAL TRANSMISSION DETAILS ARE
SHOWN BELOW:

B. To cooler outlet |. Breather

C. Cooler return outlet J. Input shaft

D. Reverse clutch pressure tap N, Adapter

E. Mounting bolt holes 0. Lube pressure tap
F. Drain plug P. Line pressure tap

7




COOLER QUT LOCATION
Cooler out is the oil leaving the transmission.

The cooler out location for all 70C, 71C and 72C series In-
Line transmissions is located just behind the selector valve
at the top rear of the forward and reverse transmission case,

The cooler out location for all 73C series transmissions is
directly over the selector valve.

The cooler out location on V-Drive units is located just
behind the selector valve at the top rear of the forward and
reverse transmission case.

The cooler out location on the Drop-Center units)is located
just behind the selector valve at the top rear of the forward
and reverse transmission case,

COOLER RETURN LOCATION
Cooler return is the oil returning to the transmission.

The cooler return loeation for all direct drive units of the
70C, 71C and 72C sertes transmissions is the drain plug
opening in the transmission sump.

Early reduction units of the 70C, 71C and 72C series trans-
missions have the cocler oil returned to the lower side of
the reduction housing, (figure 9}. All units having the
reduction housing drilled and tapped at the lower right side
must have cooler oil returned to this location.

Reduction units of the 70C, 71C, and 72C series, which do
not have the reduction housing tapped in any location, must
have the cooler oil returned to the sump fitting on the lower
right side of the forward and reverse transmission case.

The 2.10:1 reduction transmissions of the 70C, 71C and 72C
In-Line series are currently being drilled and tapped to re-
turn cooler oil to the top of the reduction housing,
(figure 9), Any 2.10:1 reduction housing which is drilled and
tapped for a 3/8-18 pipe fitting at this location must have
cocler oil returned to this point.

All model 73C transmissions are currently manufactured to
have cooler oil returned to either one of the two locations
at the right top front end of the forward and reverse trans-
mission case, {figure 12). The other cooler return apening
should be plugged.

V-Drive units have cooler oif returned to an opening which
is located at the lower rear of the V-Drive case.

18

Drop-Center reduction units have cooler oil returned to the
sump fitting on the lower right side of the forward and
reverse transmission case. :

Better cooling efficiency will be obtained when oil and
cooling water flow In opposite directions. A larger sized,

cooler may berequired where oil and water flow in the same

direction through the cooler.

MOUNTING COOLER

Air can be trapped above the oil in a cooler unless the
cooler out fitting is located at the highest point on the
cooler. Trapped air reduces cooling capacity, causes foaming,
pump cavitation, loss of oit through the breather, and
erratic oil level indication.

Horizontal mounting is preferred because it prevents oil
from draining from the cooler, Drain back from a cooler
which is mounted higher than the transmission sump will
give a misleading high reading of the sump oil level; there-
fore, it is best to mount the cooler at sump level, ie. at or
below transmission centerline. '

F1G. 13 COOLER MOUNTED HORIZONTALLY

GlL [N =— e QI OUT
B

WATER N r]
ouT \\LQ&J

Oil coolers which are mounted on an angle should have
cooler lines connected for oil to flow into the lower oil
titting and out of the higher oil fitting.

WATER [N

FiG. 14 COOLER MOUNTED ON AN ANGLE

OlL OUT

QiL IN

WATER
out



\artically mounted oi! coolers should have the oil infet
incated nearest the bottom of the cooler and the oil outlet
lccated nearest the upper end of the cooler.

FIG. 15J COOLER MOUNTED VERTICALLY
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A check valve may be installed in the oil cooler circuit to
prevent cooler drain back. The check valve should be of
sufficient size to prevent restricting the cooler oil flow.
Coolers mounted below transmission center line will not
drain into transmission.

TESTING COOLER CIRCUIT

The cooler size affects the oil temperature and jubrication
pressures within the transmission; therefore, a testrun should
be made to insure that the transmission sump oi} temper-
ature falls between 1400F (80c} and 1900F (88c). The
180CF maximum sump temperature should not be exceed-
ed when running at full throttle for an extended period of
time, Overheating can cause transmission failure.

An accurate thermometer may pe used to check the oil
temperature by removing the dipstick and placing the
thermometer directly in the sump oil. It is recommended
that the engine be shut off while ehecking the temperature
to prevent the possibility of catching the thermometer in
the rotating gears. Continuous monitoring of sump temper-
atures is possible when a thermocoupte is instalted in the
cooler out circuit near the transmission. The thermocouple
should always be placed in the oil circuit so the oil passes
over the sending unit. ‘

Cooler pressures can be checked by connecting a pressure
gage in the cooler out gircuit near the transmission. When
operating the engine &t 2000 RPM, the normal cooler
pressure at operating temperature should be approximately
40 p.s.i, or 2.81 kg/Cm2.

WATER DRAIN PLUG

Coolers are usually supplied with a drain plug which may be
used to drain the water to prevent damage, which would
occur in freezing weather. The piug should be located so
that eomplete drainage of the cooler will occur when the
drain plug is removed. Prior to ordering a cooler, consider
the oi! inlet location and drain plug location so that an
assembly, which will satisfy all recommendations, may be
ordered. Consider hose size and the angle of the hose
connection so that the most direct cooler hook-up may be
rmade.

COOLER BRACKETS

Two pair of cooler brackets are available for mounting the
Warner Gear type coolers. Mounting bracket {upper) number
4878A and mounting bracket {iower) number 4875A are
used together and mounting bracket {upper) number 48768
and mounting bracket {lower} 4875B are used together.

COOLING PROBLEMS

Water passages inside of the cooler will sometimes become
clogged, and this will reduce cooling capacity and cause
overpressuring. Back flushing of the cooler will sometimes
help to flush the foreign material from the cooler passages.
Fhe cooler and hose should be thoroughty flushed or re-
placed in the event a failure has occurred. Metallic part-
icles from the failure tend to collect in the case of the
cooler and gradually flow back into the lube system.
Replace oil cooler to prevent contamination of the new
transmission.

Water hoses may collapse and reduce oF completely shut off
all flow to the cooler. Collapsed hoses are usually caused by
aging of the hoses or improper hose installation. Hose
installation should be made with no sharp bends. Hoses
should be routed so there is no poss'ibility for engine shifting
to cause hoses to pull loose or become pinched. A visual
inspection of hoses while under way will sometimes allow
detection of faulty hoses.

Reduction or complete loss of water flow can be caused by a
faulty water pump. A rubber water pump impeller will some-
times fail and after such a failure the cooler passages may
be restricted by the particles of rubber from the failed
impeller. Water pump cavitation may be caused by improper
or faulty plumbing or an air leak on the inlet side of the
pump. The water pump may not prime itself or may lose its
prime when inlet plumbing is not properly installed.

Caooler problems may be the result of impro perly connecting
the cooler to the transmission. Reports from the field indi-
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cate that the proper transmission plumbing locations have
not always been used for connecting the cooler 1o the
transmission. |t is therefore suggested that a thorough study
be made of the various cooler inlet and outlet locations for
the various models as detailed at the introduction of this
section on page 17.

Cooler problems may be the result of failure to observe
hose size recommendations or proper plumbing practices.
The $exible oil hoses and fittings used to connect the cooler

1o the transmission must havean inside diameter of sufficient
size to prevent restricting the oil flow. The oil fines should
not be too short or engine roll or shifting could stretch and
possibly break such hoses. Secure all hoses to pravent
shifting and chafing. Sharp bends should be avoided be-
cause possible hose damage and restrictions can be caused
by such practices.

It is possible for cross leaks to occur inside the cooier, per-
mitting oil to flow into the water or water flow into the oil.

VIBRATION DAMPERS

TRANSMISSION REQUIREMENTS

The splined input shaft on all Velvet Drive marine trans-
miseions, is designed to slide into the hub of a vibration
damper. Vibration dampers may be attached to the engine
crankshaft at either the flywheel or timing gear end.

The damper prevents engine torsionat or cyclic vibrations
from being transmitted to the transmission. The most severe
engine vibrationsare generated by the firingsin the cylinders.
These vibrations can exceed the spring capacity of the
vibration damper and resuit in gear rattle and may cause
transmission failure. Raising the idle speed slightly will

usually guiet this vibration.

The diesel engine with its high compression ratio has stronger
vibration pulses than a gasoline engine. Compression ratio
and the number of cylinders have a direct bearing on engine

vibration frequency and amplitude.

The firing order, compression ratio, number of cylinders,
displacement, engine inertia, flywhee! inertia, {oading, speed
in RPM, weight of propetler shaft, type of propeiler and
many other variables all bave a bearing an determining the
correct damper for the particular application.

Failures due to improper choice of the damper are mors
frequent in boals which are used for troliing and other
fishing.activities where the engine is run for many hours at
or near idle RPM. Many types of transmission failures, such
as broken gear teeth, broken shafts and clutch plates are the
result of improper choice of damper.

SELECTION
‘Each engine has its own characteristics of vibration and

inertia. The application engineer tnust select the specific
damper mast suitable for the particular model of engine.
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Some dampers, dug to the particular elements of their de-
sign, may be cuitable for one engine rotation anly. Refer to
damper charts on page 21.

Warner Gear does not assume the responsibility for re-
commending the proper engine flywheel and damper drive
for the installation of our transmission. Warner Gear will
supply all assistance and information which is available to
permit 2 total tarsional system analysis.

The following procedure is recommended for selecting a
suitable engine flywheei and damper drive when a suitable
damper is not avaiiable.

1} 1¥ possible, select. a flywheel with a moment of -inertia
as nearly equal to one which is being successfully used in
other automotive of industrial apptications of the engine.
If this is impossible, select 2 flywheel with a slightly greater
marnent of inertia, Never select a fhywheel with less inertia
if it can be avoided as the lighter wheel usuatly contributes
1o more severe lqw RPM torsional problems.

2} Obtain information concerning the damper drive springs
and their operating radius, as assembled in the clutch plate
used with the above flywheel, so that Warner Gear may
determine if it has available a damper drive which has
similar charac_:t‘eristics.

3y 1f a damper drive cannot be furnished by Warner Gear
from its production assemblies, based upon information
from part 2, trial installations will have to be made using a
take-a-part damper drive assembly. This will allow the
determination of a proper damper by experimenting with
various Springs.
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DAMPER ASSEMBLIES WHICH ARE CURRENTLY AVAILABL

DAMPER APPLICATION CHART
AND

The following chart gives suggested maximum torques and engine displacements for
fpr which these dampers are designed. Due to wide variations between individual
“torsional Systems, all applications must be tested by the user to jnsure satisfactory
operation.

E FROM WARNER GEAR

ASSEMBLY 8% MAXIMUM FOOT POUNDS ENGINE TORQUE
SERIES NUMBER ¥a GASOLINE DIESEL
S2 [scyL|ecyL|acyL 13CYL) 8CYL. |6 eyL. | 4 cyL. [1-3 oYL
AS12-K1C ({7) 175 89 83 72 61 78 67 55 44
- AS1-K1C {7} 2560 128 120 104 88 112 96 80 64
; AS4-K1C (7) 330 { 248 232 202 170 | 217 186 155 124
z AS5-K1C (B} 370 348 325 283 239 304 261 217 174
AS7-K1iC (B) 430 400 375 325 275 350 300 250 200
AS14-K1C {8) | 430 400 375 325 275 350 300 250 200
AS12-K2C{3){7 175 89 83 72 61 78 67 55 44
AS1-K2C (37)f 250 | 128 | 120 | 104 88 112 96 80 64
AS4-K2C (3M7)] 330 | 248 | 232 | 202 170 | 217 186 156 | 124
) AS8-K2C (4)(7)] 330 248 232 202 170 217 186 155 124
Q ASE-K2C(3)(8) | 370 | 348 | 325 | 283 | 239 | 304 | 261 217 174
¥ AS7-K2C (3}(8)] 430 400 375 325 275 350 300 250 200
AS10-K2CE) @) | 430 | 400 | 375 | 326 | 275 | 350 300 | 250 | 200
AS3-K2 C (6}{7} 500 520 437 422 357 455 390 325 260
10-04-650-001 | 500 520 487 423 357 455 390 325 260

(1} Ki1C series dampers are usualty installed to the timing gear end of the engine.
(2) K2C series dampers are usually instalied to the flywheel end of the engine.

{3) Will fit most of the bolt circles for Borg & Beck and Long clutch cover plate

locations.

{4) Wikl fit most of the boft circles for Borg & Beck and Long clutch plate locations,

which are under 12,25 inch diametar.

{5) Has a 10.625 inch bolt circle with six 31375 diameter bolt holes ina 11.38

inch diameter mounting plate.

(6) Fits some flywheels for larger Rockford, Long and Borg & Beck ciutches for

domestic engines.

{7} These assemblies have full capcity in both directions.

{(8) These assemblies are for L.H. engines; however, may be used for R.H. engines

when derated 30-40%.
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INSTALLATION DRAWINGS

Damper installation drawings are available from Warner Gear
and may be referred to for hub spline data, mounting bolt
hole locations and other data which may be required for
making an installation. See forms 1109/8-71, 1110/8-71,
1111/8-71, 1112/8-71 and 1116/8-71.

SPLINE ENGAGEMENT

The engine builder must check the bell housing design and
damper design to be sure that the transmission input shaft
splines have full engagement into the damper hub splines.
There should also be adequate clearance between the damper
and transmission case. {The pump bolts have bsen over-
looked and have caused interference ina few installations.)
Rotate the engine siowly by hand after completing the
instaliation to verify non-interference.

DAMPER BOLTS
Body fit bolts must be used to attach the damper 1o the

engine adapter or flywheel. Torsional reversals tend to
mwork™ and loosen common bolts.

DAMPER HUB

Damper drives for timing gear end installations require a
flanged hub to connect the crank shaft with the damper
assembly.

EARLY DAMPER SPLINES

The early Velvet Drive transmission input shaft has 10
splines instead of the 26 splines which are currently being
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DAMPER INSTALLATION

supplied. Early damper assemblies were suppiied with ten
splines to mate with the early transmission input shaft
splines. These ten spline damper assemblies may still be
purchased for servicing early instailations; however, these
assemblies may be discontinued as field reguirements

diminish.
DAMPER PROBLEMS

An unusually rough engine can cause the damper to rattle.
This noise usually will go away as the endine speed is in-
creased above 1000 to 1200 RPM. The , rattle.. is caused by
the springs in the damper bottoming out or going solid.

A damper which is not correct for the particular engine will
rattle even thoughthe engine runs properly,

A noise will sometimes develop after a transmission over-
haul. This noise is usually caused by a distorted damper.
The damper may be distorted during transmission removal
or assembly when the transmission input shaft splines are
still engaged and the rear of the transmission is permitted to
drop down, thus placing a bending toad on the dampet hub.

Transmission gears will sometimes rattle when a damper
problem exists. (Gear rattle is usually the result of an im-
proper or a defective damper, and is not normally caused by
fauity transmission parts. :
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NEUTRAL SAFETY SWITCH

1
1

in the interest of safety, it is recommended that the Neutral
gafety Switch, Part 71-1A4A beinstalled. This easily instal-
led electrical switch makes it necessary for the transmission

iNSTALLATION OF NEUTRAL SWITCH KIT

1) On side of the case opposite the shifting lever, remove
and discard the valve cover screws, lockwashers, valve cover

and valve cover gasket,

2) Shift gear inte neutral and assemble tang A’ on plate

U.S. PATENT NO. 2,997,996

to be in neutral before the engine can be started. This switch

is wired in series with the starter switch,

inslot “8" in end of valve. Assemble cover with switch *'C"

between upper two screws in gear box.

3) When tightening the three cap screws, move contro!l
lever to extreme positions to insure free operation and as-
semble starter solencid wires to switch.
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ROUTINE CHECKS AND MAINTENANCE

ANNUAL CHECKS
1) PROPELLER AND OQUTPUT SHAFT ALIGNMENT

This check should also be made anytime the propeller strikes
a heavy object and after any accident where the boat is
stopped suddenly, Shaft alignment should also be checked
after the boat has been lifted by a hoist or moved on a
trailer.

2) SHIFT LEVER POSITIONING

The selector controls must position the shift lever exactly
in F, N, and R selector positions with the bhall poppet
centered in the shift lever hole for each position.

3) BOLT TORQUE
Check all boits for tightness.

4) COOLER CONNECTIONS

Check water lines, oil lines and connections for ieakage.
Make sure lines are securgly fastened to prevent shifting.

5) TRANSMISSION FLUID
Change transmission fluid once each season. Check and

clean the oil screen each time the fluid is drained.
DAILY CHECKS
1) Check transmission oil level.

2) Check for any signs of oil leakage in the bel) housing,
at gasket sealing surfaces, or at the ouiput shaft oil seal.

3) A quick visual check of the general condition of the

equipment may cause faultyrequipment 10 he detected.

4} Listen for any unusual noises and investigate to deter-
mine the cause of any such noises.

WINTER STORAGE

1) Drain water from the transmission oil cooler, This will
prevent freezing in cooler climates, and prevent harmful
deposits from collecting.
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GENERAL CHECKS

1) Check coupling alignment each time a transmission is
replaced in the boat.

2) Check shift linkage adjustment to insure that the trans-
mission shift lever is positioned so that the spring loaded
ball enters the chamfered hole in the side of the shift lever.

3) Connect an oil cooler into the cooter cireuit before crank-
ing or starting the engine. Various cooler circuits have been
used and the correct cooler connections should be found
from service literature prior to making the cooler instalfation.

4y Use a cooler of sufficient size to insure proper cooling.

§) Check engine rotation and transmission pump setting and
the propetier rotation prior to assembling the transmission

to engine.

8] Check oil pressure and temperature when transmission
function indicates that a problem exists,

7} Use the recommended fluid for filling the transmission.
8) Fill the transmission prior to starting the engine.

g} Check oil level immediately after the engine has been
shut off.

10} Use a clean container for handling transmission fluid.

11} Flush cooler and cooler line after a transmission failure,
prior tb installing a new or rebuilt transmission.

12) Check fluid level at operating temperature.
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