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Fig. !6 External Views AS!-70C or AS{-7IC

This manual is prepared primarily for the Medel 70C &
71C direct drive transmissions. However, all additional
supplementary descriptions and illustrations are inciuded to
allow it to be used for the Model 70B, 71B, 70 and 71
transmissions.

The material in this ranual is also used in conjupction with
the proper reduction gear manuals for servicing all 70, 70R,
70C, 70CR, 71, 71R, 71C and 71CR reduction gear trans-
missions. :

The following list identifies the important features of the
various model transmissions in (Figs. 16 and 16A):

A.Oil filler cap & dipstick  G. Drive Gear

assembly H. Qutput shaft flange
B. Ol outlet to cocler I. Shift lever
C. Ol inlet from cooler J. Valve cover
D. Oil drain plug K. Breather
E. Oil pump L. Main line pressure tap
F. Mounting pads & mount- M.Reverse clutch pressure

ing belt holes tap

The transmission consists of a planetary gear set, 2 forward
cluteh, a reverse clutch, zn oil pump, and a pressure regula-
tor and rotary control valve. All of these are contained jn a
cast iron housing along with necessary 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.

THESE AREAS TO INRICATE BASIC
MODEL COLOR CODE IN COLUMN *C”

Fig. 164 External Yiews AS1-70 or ASI-7I

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

The transmission is fast shifting to give the boat operator
complete control of the vessel. Shifting is accomplished by
the fore and aft movement of the shift lever, (Fig. 16)}. This
movement rotates the confrol valve and directs oil under
controlled pressure to the required channels.

Qil 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 cil 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 tumning and it
should be noted that sapply is positive in forward, neutral
and reverse gonditions.

The unit has seals to prevent excape of oil.

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 ~B”
MODEL AS SHOWN IN COLUMN “A” —\

AT HAND OF A HAND OF B g
MODEL ROTATION MODEL ROTATION RATIO COLOR
*AS1-71C | CLOCKWISE | *A51-71CR) COUNTER CLOCKWISE 1:1 RED
AST-71B CLOCKWISE | AS1-71BR | COUNTER CLOGKWISE T:1 RED
AST-71 CLOCKWISE AST-7TR | COUNTER CLOCKWISE 1:1 RED
*AST-70C | CLOCKWISE [*AS1.70CR | COUNTER CLOCKWISE 1:1 BLUE
AST-70B CLOCKWISE | AS1-70BR | COUNTER CLOCKWISE 1 BLUE
AS1.70 CLOCKWISE AS1-70R | COUNTER CLOCKWISE 1:1 BLUE

The hand of ratation referred to above is when viewed from stern of boat looking forward.

*TRANSMISSION ASSEMBLIES PRESENTLY IN PRODUCTION.

20
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TRANSHMISSION OPERATION

Fig. 17 ASI-7IC Shift Lever Positions

FORWARD

Move the transmission shift lever to the cxtreme forward
- position where the spring-loaded ball enters the chamfered

hole in the side of the shift lever and properly locates it in
the “forward” position, (Fig. 17). With the shift lever so
located, oil at reguiated 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 ows 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 trapsmitted
directly to the cutput shaft.

NEUTRAL

Move the transmission shift lever to the center position
where the springloaded ball enters the chamfered hole in
the side of the shift jever and preperly locates it in the
“neutral” position, (Fig. 17). With the shift lever so locat.
ed, flow of pressurized ofl to the clutches is blocked 2t the
control valve. The clutches are also vented, by 2 different
portion of the control valve, to the sump arez inside the

iransmission case and thus free-running open clutches are
insured, o

REVERSE

Move the transmission shift lever to the extrems 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 connecrors, thus prevents rotation of the
ting gear. With the ring gear held and the sun gear rofating
at input speed, the pinicns of the compound planectary _
gearset are free to rotate about their own aXes and revese
the direction of rotation of the pinjon carrier and output
shaft.

FREEWHEELING

Under sail with the propetler turﬁing,or at trolling speeds
with one of two engines shut down, the design of the
Velvet Drive gear maintains adequate cooling and lubrica-
tion.

OIL PRESSURES

Transmission line pressure should be between 110-150 PSI
at engine speeds between 450 and 2000 RPM at normal

operating temperatures of 150-1659F.

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

A maximum transmission o temperature of 190°F. is
recommended,

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




OIL DRAINING

DISASSEMBLY OF TRANSHISSION

NOTE: Tear dewn procedure should
not begin until the transmission
exterior and work area have been
thoroughly cleaned.

PROCEDURE

RBemove o1l filler plug located below
the shift lever on rear left side of
transmission case.

If space permits, place container
having approximately two (2) guart
capacity under drain cap, located
as shown in (Fig.18). JUnscrew the
drain plug and copnler return tube
reach into the opening
and remove the

Allow

assembhly,
with a suitable tool,
strainer assembly, (Fig. 77).
01l to drain into pan.

DISASSEMBLY OF VALVE AND SPRING
ASSEMBLY FROM TRANSMISSION

Remove three (3)
lockwashers,
cover gasket,

hex head bolts,
valve cover and valve
as shown in (Fig. 74)

Remove shift lever and associated
parts, (Fig. 75}).

Tap with soft hammer on exposed
threaded shaft, upon which shift
and pull valve

lever was mounted,

REMOVAL OF FRONT

7.

10.

and spring assembly out of case from
right side, (Fig. 73).

Place valve and spring assembly
in a suitable holder, (Fig. 71},
Depress the valve spring retainer
and valve spring until the snap
ring 1s free %o be removed. The
components of the valve and spring
assembly can now be removed in the
order shown in {(Fig. 70).

NOTE:
can also bhe disassembled by uwsing an
arbor press with suitable tools as
shown in (Fig. 72).

The control valve assembly

PUMP ASSEMBLY

Bemove the four (4} front pump
attaching bolts, (Fig. 69), place
a protective covering over splines
to prevent damage te seal lip, and -
lift pump assembly squarely up and
over the protrudlng input shaft

(Fig. 67). -

Remove pump drive gear, front pump

gasket, and Woodruff key, (Fig. 66).

NOTE: Two different pump assemblies
are used. One includes a backing
plate which must be removed before
the gears are exposed. For addi-
tional information and description
see pages 40 and 48-51.

For the pump assembly with the
hacking plate, remove the one (1)
flat head machine screw, (Fig. 96)
and 1ift backing plate to expose
gears,

Mark gears to identify for proper
relocation of gear faces during
reassembly, (Figs. 65 and 24}.
(Figs. 62 and 91) show views of the
different pump parts when
completely disassembled.

front




25.

Bemove forward clutch sealing rings,
as shown in (Figs. 39 & 40).

REMOYAL OF PINION CAGE AND QUT-

Py
MI

25,

27.

28,

29.

T SHAFT ASSEMBLY FROM TRANS-
SSION CASE

Bemove main shaft nut shown in
(Fig. 33).

Using bearing puller, pull coupling
from output shaft.

Remove six (6} hex head bolts and
lockwashers, (Fig. 31).

Remove bearing retainer and gasket.

REMOVAL OF REAR BEARING

30.

NOTE: The following paragraphs (30
& 31) describe alternate methods of
remeving the rear bearing. FEither
method is equally desireable.

Using bearing ,puller, grasp bearing
by exposed groove in outside dia-
meter and gently pull bearing from
case, (Fig. 20).

BEARING

i AT

fig. 20 Removing Rearing from Case

Place transmission, with front face
down, on arbor press. Using suit-
able tool, press down on exposed end
of output shaft until shaft is free
of bearing inside diameter. Protect
pinion cage and output shaft from
damage from fall during this opera-
tion.

REASSEMBLY PRECAUTIONS

The following list contains a number
of assembly problems which it is
felt requires special attention
during the reassembly of the direct
drive transmissions. The informa-
tion below includes the locations in
the manval where information and
instructions are available on these
important assembly features.

Installation of proper pinion cage
and output shaft assembly in trans-
mission cases without bushings,
(Page 52, Paragraphs 18 & 19).

Selection of the proper clutch
spring snap ring, (Page 31, Para-
graph 23).

Selection of the proper ring gear
snap ring, (Page 33, Paragraph 30).

Installation of adapter on trans-
mission case shouwld follow the
procedures outlined, (Page 39,
Paragraph 56), for tightening the
capscrews. If bolts are not alter-
nately tightened a small amount,
damage can result to the needle
bearing and its input shaft racé.

Frotection of pump seal during
assembly of pump assembly over input
drive gear, (Page 41, Paragraph 65).

Mounting pump to correspond to the
engine rotation, {(Page 42, Paragraph
a7).

Check input shaft to insure that
it rotates freely when turned by
hand after tLransmission is assem-
bled {Page 42, Paragraph 69).




TRANSMISSION
CASE

TolL
BAFFLE

N
NOTCH o
Fig. 23 installing Model 71 & 7iC Baffle Fig. 25 Pinion Cage and Quiput Shaft Assembiy
INSTALLATION OF THE BAFFLE IN INSTALLATION OF PINION CAGE AND
THE TRANSMISSION CASE QUTPUT SHAFT ASSEMBLY IN THE
TRANSMISSION CASE
4. TInsert the baffle inside the trans- 5. Piace the pimion cage and output ..

missicn case with thé notched side - "o )
: shaft assembly on a 5 inch diameters

teward the front and the curve ‘ =~
of baffle toward the bottom of the : . by 2-5/8 long assembly vool, which

. . g in turn is mounted con. an, arbor,
transmission case, (Fig. 23). L d

press, as indicated 1imn (Fié. 257

5. Press down on the baffle and snap
the rectangular slots at each end
on to the cast bosses at each side

v of the case, (Fig. 24). These

i bosses will position and held the

baffle in its proper place.

NOTE: TIf the transmission case
does not have bronze bushings for
the ontput shaft journal, use enly
the output shafts of the design with
three oil grooves =as shown 1in
i (Fig. 26). See page 52 (paragraphs
i ‘ 18 & 18, for further information.

WITH
QOVES

R

~BOSSES
FOR BAFFLE

-
- 4

SOl
BAFFLE

Tig. 24 Model 7B & 70C 0il Baffle P i Fig. 76 Late @nd Early Model Pinion Cage
e installed . roperty ’ and Qutput Shafts

28




; DIARING - !
5 RETAINER Tiig-1u

Fig. 8 Assembling Bearing Retainer on Rear
of Case

13. Place bearing retainer gasket on
rear of transmissiorn case as shown
in (Fig. 30). Gasket mav be coated
with petroleum jelly for easier
assembly.

14. Place bearing retainer in place on
rear of case as shown in (Fig. 31).
Tnstall six (6) 7/16 lockwashers and
six (6) 7/16-14 hex head holts;
tighten bolts to 2 torque of 42-50
pounds~feet.

Fig. 22 Pressing Rear Coupling in Place

-

Fig. 22 ;gzgtof Completely Assembled Qutput

15. Inspect and lubricate the hub dia-

meter of rear coupling which runs

- in contact with the rubber lip of oil

1s.

17.

seal. If this surface is scratched
or burred, replace the part with a
new piece to prevent seal-lip damage
and subsequent oil leakage.

After lubricating the splined por-

tion of coupling, assemble the
splined coupling onto the externally

splined portion of the output shaft.
When the coupling has been aligned
squarely on the output shaft and
band assembly has proceesded as far
as pessible, place a suitable tool
on the ceoupling, (Fig. 32), and
gently press the ceoupling with arhor
press until contact with the bearing
inner race is made.

Assemble main shaft nnt in place on
output shaft and tighten to pres-
cribed torgue of 100 to 200 pounds-
feet. This should bring inper race
of bearing solidly in contact with
the shoulder on output shaft and
eliminate any detectable end play
in the coupling and output shaf:
combination, (Fig. 33).

T




SNAP RING IS .0%0 TO 093 INCHES
THICK AND HAS A FREE DIAMETER OF
5-19/32 « 1/16 INCHES.

With the concave side of the clutch

24,
spring down, install 1in ring gear,
as shown in {Fig. 38). Assembly is
complete when the clutch spring is
seated firmly and squarely on clutch
snap ring. '

25. Assemble on-the forward clutch
piston, the clutch spring bearing

CLUTCH 3PRING
- R SNAP RIKG
Fig. 37 Installing Clutch Spring Snap Ring

Fig. 38 Installing Clutch Spring

26.

ring and a lubricated clutch sealing
ring, as shown in (Fig. 397}, In-
spect the inside diameter of the
forward clutch piston having contact
with the sealing ring; remove all
burrs or scratches and lubricate

before assembly.

Install in forward clutch cvlinder a
well lubricated sealing ring, (Fig.
490). Lubricate entire forward
clutch cylinder before continuing

assembly.

FORWARD CLUTCH
PISTON

& CLUTCH SPRING
BEARING RING

Fig. 39 Installing Clutch Sealing Ring

Fig. 40 Installing Sealing Ring




ASSEMBLY OF

FORWARD CLUTCE HUB

AND SEALING RINGS ON DRIVE GEAR

3.

33.

Place the forward clutch hubk on a
suitable support placed on an arbor
press in the position shown in (Fig.
LY

Assemble Woodruff key in the keyway
provided on the drive gear, (Fig. 44).

Lubricate the outside diameter of
the drive gear on that area which.
presses into the forward clutch hub,

FORWARD
cLUTCH
HUE,

Fig. Y4 Pressing Drive Gear into Forward

Clutch Hub

- = EQRWARD
L CLUTCH
HUZ

Fig. U5 Installing Clutch Hub Snap Ring

34.

36.

Install the drive gear and Woodruff

key sgquarely into the forward clutch
hub, being careful to align the
Woodruff key with the mating keyway
in the forward clutch hub, (Fig. 44).
Press the drive gear into the for-
ward clutch hub until the gear
"bottoms™ on the face of the forward
clutch hub and the groove for the
fully uncovered.

snap ring 1s

Invert the parts referred to in step
34 and install snap rimg in the
groove provided, (Fig. 45). Tap ring
after assembly with suitable tool teo

insure full seating in groove.

Install two (2) forward clutch seal-
ing rings in grooves provided on
drive gear, (Fig. 46). After in-
stalling rings in groove, hook ends
and turn rings to insure freedom of
rotation.

FORWARD CLYUTCH
SEALING RING

ASSEMBLY
TROL

FORWARD
CLUTCH
HUB AND
DRIVE GEAR
ASSEMBLY
Fig. 46 [nsta]ling Forward Cluich 3ealing
Rings on Drive fear

34

s
(i
oy

B

a




Fig. 50 Installing Snap Ring

40. Install external snap ring on drive
gear, (Fig. 30}.

431. Install internal snap ring in clutch
cylinder, (Fig. 51).

ASSEMBLY e
TooL ———

Fig. 51 (inskalling 3nap Ring

INSTALLATION OF DRIVE GEAR ANED
CLUTCH ASSEMBLY, REVERSE CLUTCH
PLATE, AND REVERSE CLUTCH PRESS-
URE PLATE IN TRANSMISSION CASE

42. Place the pafts assembled in steps
1 through 17 inclusive, on a smooth,
clean surface in the upright posi-
tion indicated 1n (Fi1g. 52). In
this position, the rear face of rear
coupling will provide =sufficient
base to enable assembly to proceed.

Fig. 52 Installing Thrust Washer

43. Coat the drive gear thrust washer
with petroleum jelly and assemble
into pinion cage aund output shaft
assembly, as shown in (Fig. 52).
Center the washer carefully over
bore provided for rear of drive gear.

44, After lubricating the rear end of
the drive gear and checking centeved
position of the thrust washer, in-
stall the drive gear and clutch
assembly into the case and pinion
cage and ountput shaft assembly,
(Fig. 53). Care and proper center-
ing must be exercised at this point
to prevent damage to the bushings
when the rtear diameter of the drive
gear enters the output shaft.

d)

Rs}




(b) Oil passages free from pre-

sence of dirt and obstruction. -
WASHER {
‘ {¢) BReverse clutch cavity outer

wall, smooth clean surface
free from scratches or burrs
and coated generously with

¢ petroleum jelly.

f o
é Coat sealing ring with petroleum
# jelly and install in greove of

£ ALIGN adapter hub, as shown in {Fig. 57}.
7 CAST
SLOT . R . i .
WiTH 51, After lubricating sealing ring with
b?EGE petroleum jelly, assemble in groove
HOLE of reverse clutch piston, as shown
in (Fig. 58}.
i ™
Fig. 5% Installing Thrust Washer and
Reverse Clutch Pressure Plate
REYERSE
CLUTCH

P ISTON )
49. Coat thrust washer with petroleum Lk
jelly and assemble, as shown 1in

(Fig. 56).

ASSEMBLY OF REVERSE CLUTCH
PISTON INTC ADAPTER

4
o
50. After checking adapter for the
following, place it on clean surface
in position, shown in (Fig. 573.
SEALING ' LUBRICATE
(a) Clean needle bearing assembly, RING SMOOTH
properly installed and free CLEAN BORE
from damage.
Fig. 58 Assembling Sealing Ring
{

52. Examine inside diameter of reverse
cluteh piston for smooth clean sur-
face free from scratches or burrs
and coat generously with petroleum
jelly.

53. Place the reverse clutch piston, as
assembled in step 51 on the adapter,
as assembled in step 50, (Fig. 59%9).
Press down on reverse clutch piston
while pulling a smeoth, clean screw-
driver blade around the exposed
portion of the sealing ring. This
will aid the chamfered bore in the
adapter to compress the sealing ring
into the groove in the outside dia-
meter of the piston. Assembly can
be completed by using hand pressure
until piston has "bottomed" in re-
verse clutch cavity.

Fig. 57 Assembling Sealing Ring




NOTE:Two different pump assemblies
! have been used on the Model

70C & 71C transmission, If /
the pump assembly on vyour ]
transmission includes a back-
ing plate see page 48 (para-
graphs § through 10} for im-
portant information concern-
ing its assembly and service.

DRIYE GEAR

The front pump assembly without the
becking plate can only be used with
the new (71C-A8) adapter {Fig. 61},
the new key (4873), and the new ver-

sion of the drive gear with the re-

PUMP HOUSING DRIVEK GEAR located pump keyway. For ident-
ification of the proper parts see
(Fig. 90}.

Fig. 62 Front Pump Parts for
Assembly 710-AG0

ASSEMBLY OF FRONT PUMP

57. €ollect the parts shown in (Fig. 62)
and check carefully for the fcllow-
ing:

‘{a) Scoring in gear pockets,
~-‘erescent, and gear face.

{(b) 01l seal lip for bricttle
condition, cracks and cuts.
01l seal outside diameter
for dents or scratches.

i

PUMP HOUSTNG

{c) Gear teeth for burrs.
Fig. 8% Pressing Pump 0il Seal inte
Housing i

58. Place pump housing squarely on arbor
press table. Apply a suitable seal-
ant to the outside diameter of seal
before installing squarely into bore
of housing with seal lip positioned
as shown in (Fig. 63). Caution
should be observed to insure that
too much sealant is not used, that
any excess is wiped away after the
seal is installed, and that the
sealant does not get on the sealing
element.

39. Using an arbor press and suitable
tool, press seal into housing until {
front face of seal is flush with

. front face of pump housing (Fig. 64).
Fig. 62 Installing Pump Dil Seal

FUMP HOUSING




7IC- 8 ADAPTER -
i & FIC-ABC  PUMP

LEFT HAND ROTATION RIGHT HN\A;) ROTATION

Fig. 68 QOrientation Markings for Present
71C~AB0 Pump on the 7iC-8 Adapter

67. Orient the pump mounting bolt holes
and arrow indicating direction of
rotation to correspond with the
direction of rotation reguired by
the engine, (Fig. 68). If not in-
stalled for the proper rotation the
pump will not produce oil pressure
te operate the tramsmission when
engine is started.

NOTE- WITH THE EXCEPTION OF THE
2,10/% REDUCTION GEAR THE ORIENT-
ATION OF TEE PUMP ON THE TRANSMIS-
SION MAY BE CHANGED FOR TNSTALLATION
ON ENGINES WITH ROTATION OPPOSITE
TO THAT FOR WHICH THE TRANSMISSION

NT PUMP
EMBLY

WAS ORIGINALLY ASSEMBLED. THE RBAND
OF ROTATION OF THE PUMP ON A 2.10/1
TRANSMISSION SHOULD ALWAYS AGREER
WITH ORIGINAL FACTORY INSTALLATION
AND MUST NOT BE CHANGED.

68. With the pump assembled squarely
against the adapter and pump gasket,
and the seal assembly tool removed,
install four (4) 5/16-18 hex head
bolts, (Fig. 69). Tighten hex head
bolts evenly to tergque of 17-22
pounds-feet.

69. Check freedom of rotation of pump
gears in pump housing by rotating
the input shaft. If the pump will
not rotate freely, disassemble the
pump and check for foreign material

rro" R‘NG

PRESSURE )

REGULATOR |

YALVE e N
el vy

¥
o
s

Fig. 70 Exploded View of V¥alve and Spring
ssembly

in the pump. Any dirt particles on
the adapter face will also tend to
cock the pump when mounted on the
adapter and cause it to seize.

ASSEMBLING VALVE AND SPRING
ASSEMBLY

70. Collect the valve and spring assemb-
ly components, as shown in (Fig. 70)
on a clean surface and note care-
fully the following:

{a) The hollow portion of the
pressure regulator valve faces
the valve spring.




74. To insure ne

75, Assemble the valve

. RN 3 e
) L

Fig. 74 Assembly of valve Cover

utral positioning of
valve and easier assembly of lever,
align .369-.376 width slot in valve
with bhottom 1/4-20 bolt hole 1in
valve cover face of case as shown
in (Fig. 731},

cover gasket,
lockwashers and hex
kead bolts as indicated in (Fig. 74).
Torque hex head bolts to 8-1;:
pounds-feet,

valve cover,

Assembly of 3hift Lever and Retated
Parts

Fig. 76 3hifs Lever Assembled
ASSEMBLY oF SHIFT LEVER

76. Assemble shifyg
parts
75). Torgue the hex nut g~
pounds-feet,'{Figh,?6),
the valve ang s
through the-forWardb_neutraL
Verse positions shonig Tequire
more than fingertip efforty,
valve binds in rotation,
inspect,

lever and related
in the order shown ip (Fig,

remove and

!nstal!ing Qi Strainer & Conler
Return Tybe g Bushing Assembly




5. Collect the parts shown in {(Fig. 91}
and check carcfully for the follow-
ing: i

{a) Scoring in gear pockets, cres-
cent, backing plate ard gear
faces.

{b) Dents and burrs on both faces
of backing plate.

(e} Oil seal lip for brittle cond-

itien, cracks and cuts. Qil : L
seal ocutside diameter for S
dents or scratches. PUMP /// ' o
HOUS I NG
{d) Gear teeth for burrs.
6. Place pump housing squarely on arbor Fig. 92 Installing 0i} 3eal

press table. Apply a suitable seal-
ant to the outside diameter of seal
before installing sgquarely into bore
of housing with seal lip pesitioned
as shown in {(Fig. 922), Caution
should be observed to insure that
too much sealant is not used, that
any excess 13 wiped awav after the
seal 1s 1installed, and that the
sealant does not get on the sealing
element.

7. Using an arbor press and suitable
toel, press seal into housing until
front face of seal is flush with
front face of pump housing, {(Fig.

937.

8. Place housing, lubricated with autc-
matic transmiszion fluid type "A", Fig. 93 Pressing 011 Seal
suffix "A", and complete with seal

in position shown in (Fig. 94),
Install lubricated gears as shown,
with reassembly identification marks
matched, {(Fig. 94).

HOUS ING

BACKING
PLATE

DRIVE GEAR

| 1 §§g§§p 20 | VE GEAR
AL SR DR 3 {
PUMP HOUS ING ’s‘é%%i“ T
Fig. 91 Front Pump Parts with Backing Flate, Fig. o4 installing Pump Gears

Assembly 71-1A80
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SPECIAL INFORMATION AND INSTRUCTIONS
MODEL 70 & 71C TRANSMISSIONS

NOTE: It may be found that in a
Model 70C or 71C transmission assem-
bly a number of compenents may vary
from the description ang tllustra-
Lions presenteqd in the bPreceding
pPortion of this manual, This re-
sults fronm changes which have been
made since the firgt introduction of
this model. 7 this section the in-
formation and description is pPre-
sented for thoge features which are

ne longer incorporated in the
current production models.

OIL FILLER CAp

AND DIP STICK ASSEMBLY

1.

Place o0il filler ca
assembly in the oi
vided on rear left side of transmis-.
sion case, (Fig. 85). Push down on
filler cap and dipstick until
assembly "bottoms" op tube,
turn cap to right
Screw permits.

P and dipstick
I filler tube pro-

“ig. 85

Installation o
Dipstick Assembi

f Qi1 Filler Cap and
¥

ASSEMBLY AND 0IJ, DRATN
TRANSMISSION CASE

INSTALLATION OF OIL STRAINER

PLUG INTO

Assemble the o1} Strainer assembly
(TlB—A98) and cooler linpe return

bushing (4885A) in the order shown

tn (Fig. 86). The small end of oi) .
Strainer assemb]

D case approxi-

mately 1/16 inch when installed to

full depth.

NOTE: Bushing (4885R) illustrated
in (Fig. 77) as used with present
01l strainep assembly, may pe used
with the old oil strainer assembly
(71B-AS8) shown in (Fig. 8%), o0p
the other hand, rhe oid bushing
(4885A) is not threaded the entire
length of jtg internal thread.

Therefore, it cannot be assembled
with the cooler

84 shown in (Fig.
plete assembly of parts,
in (Fig. 77) or (Fig,

used ag they are inter

77). FEither com-

illustrated
86), can bhe
changeahle,

Fig.

86 Instaliation of 0i] Strainer Assemply

and Cooler Line Return Bushing

47



9. TInspect both faces of backing plate
BACKING PLATE ~ for dirt, lubricate and assemble, as
shown in (Fig. 95). 7 A

10. Tnstall the flat head machine screw
and tighten to final torque of 25 to
35 pounds-inch, (Fig. 96). Check
rotation of gesars as assembled 1in
pump housing; disassemble and in-
spect 1f gears do not turn Ireely.

MOUNTING FRONT PUMP ON TRANS-
MISSION

11. Place assembled transmission on rear

PUMP ROUSING face of coupling in upright posi-

tion, as shown in (Fig. 97). In-

Fig. 85 Installing Backing Plate spect upper exposed adapter face for P
dirt and obstructions, then lubri- :

cate and install front pump gasket.

FLAT READ
12. Install Woodruff key.

NOTE: Check (Fig. 90) to determing
that proper key and shaft are used.

13. Use =& suitable tool to cover the
splined portion of the input shaft
and thereby protect the rubber lip
on the o1l seal during assembly of
front pump, (Fig. 97)

14. After checking the following items,
place the front pump assembly, steps
5 through 10 inclusive, sguarely
down over the protruding input shaft

Fig. 96 Installing Flat Head Machine and assembly toeol, (Fig. 97}.
Screw through Backing Plate

(a) Alignment of Woodruff key slot
in drive gear with mating

Mo . :
g?ggg:_gg!) Woedruff key on the input
%ggiM%Y , :’j ARROW 38" shaft.
PROTECT — 7% | LOCATED TO
SEAL LiP | gIREFWOPER, (b} Orientation of pump mounting
ROTATION bolt holes and direction of

Totation arrow, depending on
desired direction of input
rotation, {(Fig. 98 or Fig. 99).

{c) Freedom of rotation of pump
gears in housing.

T

Fig. 97 Mounting Front pump
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SPECIAL IKFORMATION SND IHSTRUCTIONS
g

MODEL 70B & 718 TRANSHISS)

NOTE: Except for the discussions
and illusirations on the

features
iocluded in this section g

11 other
information concerning the Modz]
708 and T71B Transmissions may be
found in Preceding sections of the
manual containing information for
the sssembly or disassembly of the
Model 70C and

71C Transmission, or
‘in the special

supplementary section
for these transmissions, pages 47 to
32,

INSTALLATION OF BREATHER ASSEMBLY

Assemble the Screw-in type breather
assembly as shown in (Fig. 104).

ASSEMBLY OF FRONT PUMP

2.

gr

The pump assembly for the Modei 708
and 71B transmissions (71-A60) con-
tains a different seal than the pump
assembly with backing plate for the
Medel 70C and 71¢ (71-1A60), They
are identical in al} other respects.
Therefore, when assembling the front
bump assembly 71-A60 follow the
formation in {paragraphs 3-13) pages
48 to 531, with the exception that
the seal shouid be pressed into the
Pump housing untit front face of
seal is 1/8 inch above front face of

in-

pump heusing, (Fig. 105).
s RN R ]

Installation of Breather
ssembly

Fig. 10U

A

DRIVE GEAR & PLUG ASSEMBLY

drive gear assembly has a
eant input drive apline.

other instructions see page
paragraph 17).

>
Joe

iy -]
j=n
I D

Ie

ASSEMBLY OF SHIFT LEVER

4. For assembly of shifte
44, (paragraph 76).
procedure is the same
70B and 71B Transmissions as

lever se=s

dif-
For
52,

page

The assembly’
for the Model

that

described and illustrated for the

the

Model 70C and 7iC. Although
ARBOR—— - :
PRESS

33 QIL
T0
INCH
YE THIS
FACE
PUMP
HOUSiNG

Fig. 165 Pressing Qil Seal

e MELTIRAL

Fig., 106 ASI-7i8 & ASI~TOR Shifs
lever Positions




present shift lever (71-798),
17), can be substituted for the
lever shown in (Fig. 106}, it would
change the travel of the control
linkage for shifts between "Neutral”
and "Forward” see (Fig.
17} ana (Fig.

(Fig.

pesitions,

1063,

3P

91

MODEL 70 & T3

NOTE: Except for the discussions
and illustrations on the features
included in this section all other
informatlion concerning the Model
70 and 71 Transmissions may be found
in the manual information for the
assembly or disassembly of the Model
70C and T7iC Transmission, or in the
special supplementary sections,

pages 47 to 53,

ASSEMBLY OF FRONT PUMP

1.

On early production Model 70 and 71
transmissions the overall height of
the pump housing between faces meas-
ured 1-7/8 inches instead of 1-5/8
on all other latter pump assemblies.
For any pump housing having the
1-7/8 inch dimension, assembhle the

seal 1/8 inch below appropriate pump
face. For all other informatioen
regarding the front pump see page
53, (paragraph 2).

: il © TRANSMISSION
@ oasE ‘
BAFFLE 7 S |

Fig. 107 Installing Baffle

ADAPTER

CAPSCREWS

The 3/8-16x1-1/4 hex socket cap-
screws (138243) formerly used to
fasten the adapter to the tranms-
missicn case have now been re-
placed with a twelve (12)point
capserew Y4911) which has better
locking characteristics., The two
types are completely interchangeable.

CIAL INFORMATION AND INSTRUCTIONS
TRANSHISSIONS

INSTALLATION OF THE BAFFLE 1IN
THE TRANSMISSION CASE

2. Place the baffle inside the trans-

mission case with the cutved portion
below the cast =spherical bosses in
the case as shown in (Fig. 107).
Also refer to (Fig.

Position the front end of the baffle
so that the center of the baffle
rests on top of the boss at the
front center of the transmission
case and the turned down corners of
the baffle are located below the
cast spherical bosses at the frong
of the tramnsmissicn case.

Snap the baffle into position by
lifting uwp on the curved portion so
that the two large holes are located
firmly on the spherical bosses at
the rear of the transmission case as

shown in (Fig. 107).
t
Q1L GOOLER LINE 5
ETURN AND DRAIN g
3/8_INCH DRYSEAL
SHIPPING PLUG
! 718-A98A dIL o :
STRAIXER ASSEmety | &
0iL COQOLER FLOW FORM- .
ERLY RETURNED HERE ANEUEIR

Installation of 0il Drain

Fig. |os
Plug and Related Parts

34

6) and (Fig. 7).
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_ — IMPORTANT ——
SERIES 10-i7 AND 10-18 SERVICE INSTRUCTLIONS

Practicatly all information which has been written for the 71C and 72C Velvet Drive transmissions applies to the 10-17 and ’ ;
10-18 assemnbliss. Use the appropriate instructions given in the 71C and 720 service manuals when servicing the 10-17 ang
10-18 transmissions.
E
Chart Comparing New Models 1o Earty Models
ROTATION {1
NEW TEN DIGIT oriGinaL | INATETO OUTRIT ° A P
TRANSMISSION NUMBER FOR TAANSMISSION : Arrow | REOF
ASSEMBLY ORIGINAL ASSEMBLY NPUT #eiout Shaft | Points @
NUMBER TRANSMISSION NUMBER g i2)
Fwp. | REV. |37 |FwD {REV,
L ,
10-17-000-001 10-04-000-026 AS1-71C 1 CW | CW ,oc/w RH
10.17-000-002 10-04-000-037 AS1-71CR 711 cowlconiow - | LH
10-17-000-003 10-04-000-038 AS1-71CB 11w ole - | RH 7
10.17-000-004 10-04-000-03%9 AS1-71CBR : 14 c»cy/ cow | ¢ - | LK S
10-17-000-005 10-04-000-042 AS2.74C 52 152:1 L CW W | -— . RB
10.17-000-006 10-04-000-043 ASZ-71CR : 1.52:1 CwW | cowt Cw - | LH
10-17-000-007 10-04-000-050 AS7-71C 81: 191: CwW cwW - | LH
10-17-000-008 10-04-000-051 AS7-T1CR 1. 19457 | cowpfw |CCW | e | RH
10-17-000-009 10-04-000-044 AS2.71C 0 10:1{ C CW oW | == 1 RH
10-17-000-810Q 10-04-000-045 AS3.71C . / 2.10:1 "W | CCW j CW - LM
10-17-000-011 10-04-000-046 AS!% 2.5 2571 | Zow low [cow | —e= | RH
10-17-000-012 10-04-000-047 AS1#TICR /.411 2.57. CCW | COW | CW - | LH
10-17-000-013 10-04-000-048 /2_345-71c 291.1 | 29¥% 1 CW |CW |CCW | —e— RH
10-17-000-014 10-04-000-049 $15-71CR 291:1 411 CowWlCoW oW —_ | LM
10.17-000-015 10-04-000-040 ASZ0-71C 19 L7 1] oW | CW [COW | =
10-17-000-018 10-04-000-041 AS20-7 13 _1)1/ P11 | cowCoow [ CW s
10-18-000-001 10-05-000-Q asrf-72C 7.4 1 11101 CW [CW JCCW | mem | RH
10-18-000-002 . 10-05-00p035 511.72CR T 1,100 CowW COW [ CwW — LM
10.18-000-003 10-05.000-038 AS12-72C 521 1 168:1 1 Cw JCW . CCW I -t RN
10-18-000-004 000-039 AS12-72CR 1z ] vesa] cowlcowlow | e |oLH
10-18-000-005 - 191-1 | 21011 Ccw [COW(CW -t | LH
10-18-000-006 1e1.1 b 2101 cowlow |COW | —pe i RM
10.18-000-007 2101 | 2311 cw tow | CCW | = | RH
10-18.000-008 210:1 | 2311 | cow]lcow [CW — | LH
10-18-000-00 2571 | 2839 | cw jCw JCCW | we— | BH
0 - 2671 } 2.83:1 ) COW | CCW CW - b LM
A515-72C 5311 | 32001 ] CW jCW {CCW , —a— ; RH
A$15-72CR 2911 | 1.20:1 | CCw]CCW |CW — | LH
AS20-72C 11 ] 1101 ] CW I CW JCCW | wt—
AS20-72CR 190 | 10 ] cowlcow i Cw —

{31” The propeller is described w

Purmnp rotation is descr
p face must point
ING THE PUMP FOR O
t the transmission to b

/' The pump indexing
e planetary gears and cage assem
reduyefion units; therefore, indexing the pump for opposite ra
s will be allowsd for failures caused by improper pump in

>d when the cbserver is standing in
in the direction pump
PPOSITE ROTATION DOES N

tront of transmission fa
will be driven by the input shaft,
OT CAUSE QUTP
£ used behind an opposite rotating engine.

is described as clockwise {GW) or counter cloc|
{ng facing towards front or input shaft end of transmission,

on all assemblies except 2.10:1 reduction units i
bly used in C units is different than
tation is not permitted on
dexing on 2.1G:1 reduction units.

move the boat forward when rotated clockwise.

hen the observer is standing behind the hoat looking forward. A righ

kwise (CCW) when the observer is stand-

cing the purmp. The arrow located

iT SHOULD BE REAL-
UT SHAFT ROTATION

s the only difference between C and CR
the one used in CR units in the Z2.10:1
these assembties, No warranty

t hand (RH) prop wil!
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2. Damaged gasket.

3. Damaged oil seal, :

4, il ltine fittings loose-tighten.

5. fase leaks, porosity-replace.

8. ©it filler plug or cap leaks-replace
or tighten.

7. Damaged control vaive "Q" ring.

8. Foreign material on mating surfaces-
clean,

9. Damaged oil cooler, water and oil
mixing-replace.

t0. No oil-check at once.

il. Pump improperly located for engine
rotation-locate correctly.

12. Sheared drive key-replace.

i3. Faulty oil gauge-clean or replace,
bleed air from gauvge line.

it. Dirty cil screen-clean or replace.

15, Low o0il level~add oil to proper
level.

18. Regulator vailve stuck-ciean surfaces
of burrs, dirt, or scoring. Polish
inner bore with c¢rocus cloth until
valve moves freely.

t7. Worn oil pump-replace if necessary.

[8., Regulator spring weight low-replace.
98-108 #e I-1/16 inch height

i2. High oil level-drain cil o proper
Tevel,

20. Low water level in cooling systen.

21. Dirty oil cooler-clean or replace.

22. Cooler too small-replace with targer
cooler.

23. Worn or misaligned bushings in
transmission case-replace.

24, Worn or damaged clutch piston oil
seals.

25. Worn or damaged clutch sealing
rings. :

. Clutch improperly assembled.

27. Damaged or broken helleville spring.

28. Worn or damaged clutch plate(s)-
replace.

729. Damaged or broken cluich springs.

30. Regulator valve not noiched-sse
(Paragraph 16, Page 51).

2!. Inadeguate torgque on output shaft

|

KEY TO TROUBLE SHOCTING CHART

Loose bolis-tighien.

nut-tighten.

Nicks on gears-remove with stone.

3. Excessive runout between engine

housing and crankshafti.

. Wrong damper assembly.

. Damaged damper assembly parts-re- £

i

place,

. Body-fit bolis not used in mouniing

holes.

. Control linkage improperiy adjusted-

see (Page 23).

28. Control lever and poppet ball cor-
roded-clean and lubricate.

32. Control linkage interference-check.

U0, Wrong oil used in transmission-
change.

4. Cold Qil.

42. Planetary gear failure-replace or
repair if necessary.

L3, Ring gear mounting plate not secure-

ly held{only reduction units ASY- ,
ASI4- , ASB- , and ASI5- ).

ey




TORQUE SPEGIFICATIONS

PART
NUMBER

17498242
4911
179793

115729
179859

4775L
48858
444687

444691
444866

71-A195

BESCRIPTION

5/16-18 x 1-1/2
HEX HEAD BOLT

3/8-16 x 1-1/4
12 POINT CAPSCREW

1/4-20 x 5/8
HEX HBEAD BOLT

5/16-24 NUT

7/16-14 x 1-1/4
HEX HEAD BOLT

1-20 NUT
3/4-14 BUSHING

1/8-27 DRYSEAL PIPE
PLUG '

1/4-18 DRYSEAL PIPE
PLUG :

3/8-18 DRYSEAL PIPE
PLUG

3/4-14 PIPE PLUG

APPLICATION
PUMP TO ADAPTER

ADAPTER TO CASE

VALVE COVER TO CASE

SHIFT LEVER TO VALVE

BEARING BETAINER TO CASE

QUTPUT SHAFT NUT
COOLER RETURN TO CASE
CASE

ADAPTER
CASE

DIPSTICK ASS'Y. INTO CASE

TORQUE
LBS.-FT.

17-22

27-37

=]
1

bt

|t

3-11
27-32

100-200

25-35

60
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“NOTE #2

P
%
SUBNECT: DIPSTICK QIL LEVEL MARKING CHAMGE. :
The low oil level mark has been removed from all Velvet Drive Marine Transmission dapsnci‘s A single mark on the
dipstick indicates level at which the oif should be maintained.
Thres dipstick assembtlies are jnvolved in this change. Dipstick 10-04-859-001 is used in ail 70C, 71C and 72C reduction
units. Dipstick 10-13-659-001 isused in all CR2 units and all 70C, 71C and 72C direct drive units, Dipstick 10-08-559-001
is used in all 73C units and all V-Drive units,
O B Y
A 2w~
The approximate distance from end of dipstick to the under side of the cap (dimension A} and from end of dipstick - 7
to the oil tevet mark (dimension B) are charted below. These dimensions will help identify each dipstick, ' ;
DIPSTICK DIMENSION A DIMENSION B
PART NUMBER inches f cantimeters inches centimeters
10-04-558-001 4.51 11.46 1.78 447 Plain
10-06-559-001 6.00 15.24 .75 1.1 Green ;
10-13-558-001 4.64 11.79 23 211 Red f

62




Subject: Velvet Drive Reverse Cluteh Piates.

*NOTE #4

CHART LISTING REVERSE CLUTCH PLATES

CKNESS

PLATE THI
PART NUMBER DESCRIPTION Ing mm
71-86 (1) Fiber 247 -.262 ¥ $.27-6.40
72-A66 Sintered Copper .0605-.063 1.54-1.80
72-ABGB Sintered Copper ~ 1.1135.116 | 2.882.95
10-17-866-001 Celivlose 1321181 -2:87-3.00
72-176 Steel -0865-.0745 | 1.69-1.80

{1} No longer available form Warner Gear.

The following chart will simplify the selection of the correct revarse clutch plates for field servicing of Veivet Drive trans-
mission. The reverse clutch cavity depth should be measured and a suitable ciutch plate and dowe! combination should be
selected according to the model and cavity depth as shown in the following chart, The new cellulose plates 10-17-666-001 are

COMBINATION
& TRANSMISSION MODEL CLUTCH CAVITY DEPTH PART NUMBER NUMBER OTHER
inch mm OF PLATES REQ'D, COMBINATIONS
760 & 71 782 18.9 71-86 1 20r 10
All 71-87 dp” 3
2|72 782 12.9 72-AB6 2 None
Direct Drive 72-176 1 :
. 71-87 dp”* 3 hEs
; 3 |71 Reductions .857 21.8 - 72-A6BE 2 8 -
b . 72 Direct Drive 72-178 1
) RG-177dp”™ 3
4772 1.074 27.3 72-AB6B 3 g
Reductions 72-176 2
4622E dp~ 3 £
5 172 911 23.1 72-A686 -3 None
" [Reductions 72-176 2
L 71-87 ¢dp” 3
6 |71 645 164 72-ABGE 1 7
Direct Drive ‘ 71-87A dp* 3
7 |71 _ 646 16.4 10—17-666-901 1 3]
Direct Drive 71-87A dp 3 ’
8 |71 Redugtipr 857 21.8 10-17-666-001 P 3
72 Di 72-176 1
Rg-177 dp* 3
9 172 1.074 273 10-17-866-001 3 4
Reduction 72-176 2 ;
E 4622E dp™ 3 :
o 10 170 & 71 782 19.2 16-17-666-001 1 1
) All 72-176 2
’ 71-87 dp” 3

* - .
dp = dowel pin All kits have been discontinued except for the follgwing:

L A4867AE “72C" Forward Clutch Pack Kit

[ A4IB7AE ZTICT Forward Ciuteh Pack Kit

b A48570D Qutout Shaft Bushing Xit

L R486THA Oil Seal & Sealing Ring Kit

'{ AABETVY Case Btﬁ_shfﬂg Kit

: A4SETHE - Gasket, Gil Seal & Sealing Ring

Kit for "73C"

A4BBTHS Pilot Light Kit

yeoo ALBE7DW Smali Parts Kit for “73C"

| - A4BE7HN Drive Gear Alarm &t

; ' : 10-04-420.052 Neutral Switch Kit

‘ o 10-85-410-002 Snap Ring Kit for Al 70C, 72C,

' & 72C Units 1
i : o 10-13-410-001 Gaskat & Sez) Kit for All CR2? Units

i
|
f
|

Smafl Parts Kit for CRZ Units
V-Drive Overhaul Kit

10-13410-002
13-08-410-001

Individual parts may still be purchaseg from kits that have been obsoieted aven though the kits will
no fonger be serviced. Use kits 10-85410-002 and A4867HA to replaca kit A4BBTWW, -

e o s A e e




