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Ifhen the book is first receivecl, it is recomnendeil that the Marine Gear

is,.pronptly identifietl frosl the shippingl tag infornation. À reprint of
thé shipping tag is herewith reprodrrced exlressly for this purpose, and

ítj is recorunendecl that it be fillecl out to correspond with the infornra-
tion on the shipping tag. Eaeh Mari.ne Gear is built to conforrn with
the power and speed. of the engfine to whieh it is applietl. In order
thatl we rnay service the Marine Gear quickly and correctly, it is irnper-
ativè that the 'Ihrin Disc Clutch Conpany be gfiven this i+formation when

e itbàr service or parts are requested.
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lnstrudions Íor Instollotion,
(qre ond MointenonÍe

TWIN DISC

MARINE REVERSE GEARS
MODETS MG-55, MG-ó], MG-Ió5, MG.Ióó,

MG-200 ond MG-201

Before moking instollotion of Morine Reverse

Geor to engine follow instructions contoined

in chopter on "lnstollolion" beginning on
poge I of this Core ond Operotion Booklet.

TWIN DISC CTUTCH COMPANY
RAC|NE, W|SCONS|N, U. S. A.

lulsc, Oklc. ' New Orleons, Lo. ' Los Angeles, Gqlif. ' Dollos, Texos
Clevelond, O. ' Detrolt, Àlich. ' Jrlgwork, N. J.
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SERV I CE

INStRUCTïONS FOR ORDERING REPAIR PARTS 
- 

Spare parts or replacernent
parts can be obtaineit frorn the Trin Disc Cluteh Corapany, Racine, I{is-
conein, or from any authorizetl twia Dise Parts Station. See PaEe 53.

Give description anil quantity required rhen orderinE parts ancl al-
Irnys specify the nodel, specification number and serial nurnber of the
Marine Gear, which will be found stamped on the nane plate located on
tbe clutch housing cover. Furnish the conplete description and part
number, whea l-orn, of the part or parts rantecl. Do not use tbe word
ttcompletert, but state exaetly each item that is wantecl. Do not desig-
nate tbe quantity by I'sets" but nenti.on hov nany parts are required.

TELL HOf fO SHIP AND I,ÍIIERE _- State whether the shiprnent is to be
routecl by freigbt, express, or Barcel post. Furnish sbipping point anit
post-office address. If shipping i.nstructions are not specified on the
order, we will use our judgnrent, takin5f into coasi.deration tine, as
well as cost. 'ríe will not be responsible for any eharges by our doing
so.

TERI,ÍS ON FEPÀIRS-To avoiil de1ay, all repairs will be sent C.O.D.
unless cash aecornpanies the order. A1l priees quotecl are f.o.b. Racine,
lfiscons in.

IIOW TO RETURN PÀRTS FOR CREDIT -- líhen returning parts for in-
spection and credit, the model, serial and specification npmbers, your
order number anil clate of original purchase of the Marine Gear from
which the parts wêre taken must be given and all transportation charges
rnust be prepaid.. Previous to the return of this material, it is nec-
esaary that you contact our service departnent for perrnission to re-
turn any parts for credit.

RETURN OF MARINE GEÀRS FOR CIV'ERFÀIIL - 
ThC SCTViCC DEPATTTTTCNT Of

the Twin Disc Clutch Company offers to usets of Twin Disc Marine Gears
the sarne d.egfree of nanufacturing ski1l and preèision for reconditioning
of their Marine Gears that were used 1n buildins the sarne. I'Iat rates
raake this a simple, easy, safe and sure way of keeping a Marine Gear in
goocl conclition. Many users of Twin Disc Marine Gears have little use
for thern durlng the FalI and llinter montbs. They shoulcl anticipate
their neeils and senil such Marj.ne Gears, that they intenil to have over-
hauled, at an early date, so that lte may have plenty of tine to over-
haul and. return thera before the Spring rusb season starts.

ï{ARRANTY

A. The Iwin Disc Clutch Company Éuarantees all asserrbled pro-
ducts and parts, except parts or equipment on which writ-



ten warranties by respeetive manufacturers thereof are
furnished the ori$inal purchaser,afainst defective mater-
ial or workmanship for a period of one year from date of
ori$inal shipment, but not to exceed one hundred and eiSh-
ty days of service.

B. Conplete units or parts returnedx within this warranty pe-
riod, transportation char{es prepaid, whi-ch are found by
ihe Twin Disc .Clutch Cornpany to be defective in naterial
or workmanship shall at their option be repaired, replac-
ed or credited. No elains will be allowed which in the
opinion of the Twin Disc Clutch. Cornpany result from com-
plete units or parts havin$ been subjected to abuse or
ne$Iect or where failure has been caused by aceident.

C. Any warranty is void unless the buyer or his a$ent pro-
vides proper care and storage of complete units and parts
frorn date of shipment to date placed in service and unless
units ar:e properly installed within rated capacity with
installations properly en$ineered in accordance with the
practices approved by the Twin Disc Clutch Company.

D. The Twin Disc Clutch Company will aceept no responsibit-
ity for contingent liabili-ty throu$h the failure of any
complete unit or part.

E. No person except .auihorized factory representative may as-
sume any liability or expense in the repl-acing of parts
or servicin$ of units within the warranty perlod except
when such expense is authorized ln advance and in writin$
by the Twin Disc Clut,ch Company.

F. The right is reserved to inprove the product through chang-
es in design or naterials without being obliSated to in-
corporaie such chanfes in products of prior manufacture.

* All units and parts except hydraulic to be returned to the
factory at Racine, Wisconsin. Hydraulic units and parts
to be returned to the faetory at Rockford, I1linois.

. 
GENERAL COI{STRUCT ION

How they 0perate

Twin Disc Marine Reverse Gears bave been clesigned for Marine service of
extrerne cliversity and where frequent and extendeil operation of the Re-
verse Gear is required. These.uaits will operate in forward or reverse
ilirection of rotation continuously. The pri.nciple feature il the con-
struction of Twin Disc Marine Reverse Gears is the duplex clutches. Re-
ferringi to Figuse #1, the rnain clutch castings "À" andrrBrrr.are ri$idly
bolted to the engfine flywheel.
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FIGURE 1

ïn forward. direction, the movable floating plate "C" exerts pres-
sure against the d.riving plate assembly I'D", likewise on the d.riving
plate "8" for reverse. These driving plates are attached. to the re-
spective shafts, "F" and "G", by means of gear teeth whi.ch provide for
the necessary float of the drivi,ng plate to obtai.n proper release when
the clutches are disengaged. The tnovement of floatlng plate "C", is
obtained. by the use of a specially designecl duplex clutch operating
mechanism. This exerts pressure to the floating plate throu$h a series
of pressure links "H".

The clutches are operated by shifting the sliding sleeve, "M",
which is controlled. by the tbrow-out fork "N", and a singile hand. 1ever,
ttOr'. By this construction, a duplex clutcb is obtained., which can be
operated. by one common clutch operating mechanism.
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The springs in the spring cup assenblÍ "L", cornpensate for wear on
the friction discs. The rollers in these assernblies are mounted on
needle bearingfs to reduce friction losses to a mini.num. Since the
pressure is exerted. to the carn lever by eornpressing these springs, the
expansion of the springfs autornatically cornpensates for a,ny lrear on the
driving plates.

RATIOS AI(D CAPACITIES

All 1:l- and. t-1,/2:1 ratios were removed from proclrrction L/L/SZ.

* Speecl intlicated is naxinun perrnissible safe operating speed.

o

MODEL

DRAII/ïNG

NU},IBER

FORTÍARD

RATTO

RE'VERSE

RATIO I,'IEIGHI CAPACITÏES

M/f-trF** x9267 1. 62:1
2 .36:1
3.20:1

1.60:1
2.36:1
3. 21: 1

300
305

310

20 hp @ 8OO

47 bp @ L5@
70 hp @ 25@*

Me-61 x87594
) xeeasl

1.96:1
3.OO:1

2. OO:1

3.OO:1
435
4@

40 hP 6 966
70 hp @ 15@

11-O hp @ 2500*

Me-165 x9210
x9211

1 0^.1

3.OO:1
1.96:1
3. OO:1

635
685

95 hp @ 9OO

145 hp @ 15OO

185 hp @ 21@*

MG-166 N92a2 4.38i7 3.80:1 900 95hp@9@
152 hp @ 15@
195 hp @ zlCo*

MG-200 x8761_B

x88418
1.96:1
2.96:1

2.@:1
3.@:1

1370
1590

90hp@6@
165 hp @ 1Oo0

225 hp @ 15OO*

MG-201 x87618
x88418

1.96:1
e.96:1

2.@:1
3.@:1

1370
1590

120 hp @ 6@
15O bp @ 8@
18O hp @ 10OO*

** No longer in production.



By taking advantagie of the centrifugal force, tbe spring Pressure
necessary bas been Éireatly reduced. The centrifugal force acts on the
roll-er pln assenbly, which, at the higher engfine speeils exerts consiil-
erable force in the sarne clirection as the springs. Since reversing of
the Marine Gears is usually d.oue at red.uced speeds, this feature is of
obvious ad.vantage, because the pressure necessary to shift the elutches
at elower speeds is reduced consiaerablJr ana the necessary sprinS pres-
sure need.ed to hold the clutch when engageil is consiclerably less.

Note that the reverse d.irection of the Propeller shaft is obtainetl
through one operation - by shiftingl the cluplex clutches. This elini-
nates any possibili.ty for gfear elashfug a,nd for the need of complicated
synchronizitg nechanism sueh as are sometiues used for tirning the oper-
ation of the clutch with the shiftiag of the gears.

Forward clirectioa is obtaiaecl by means of two belical $ears whicb
provicle reductlon ratio as requireil. Reverse direction is obtained by
rneans of three helical- €lears, providing 1OOí of forward speed in re-
verae.

I I{STALLAT IOI{
Assembly of a llew iíarlnê Gear to an Englne.

llhen installing a Marine Reverse Gear to an engile check tbe fol-
loving points in the order nameA:

The size of the flywheel housing on the engfine rnust cheek with the d'irn-
ensions ind.icated in the following tabulation:

Marine Gear
FlywheeJ-

Housingf Bore Bolt Circle No. BoIt Diameter

MG_s5 L7.615
17.630

L*-3/8 L2 3/8

L7.626
17.630

MC.-165 20.]'25
20.130

2È7/8

Mc-166 20.a25
20.130

2U'7/8 t2 3/8

MG-2@ 25.500
25.505

2È3/4 16 r/2

25.500
25.505

MG-z01 26-3/4 16 L/2



FIGURE 2 - METI1OD OF IIIOICAT-
ING FLYWHEEL T{OUSIN6

FIGURE 3 - r,rETHoD 0F l,lEASURtNG

FLYWIIEET DIMENSI ONS

The maximum eccentrici.ty of the fly^rhee1 housing bcre should not ex-
ceed .O1O" total inclicator reading and the rnaxi-rnum deviationof the face
of the flywheel housingi flange shoulil not exceed .006" total indicator
reading. The rnost satisfactory metbod to nake ind.i.eator readings on
both the bore and tbe face of the flywheel housing is to clanp the in-
dieator on a bolt screwed. into the flywheel and to crank the engine
over by hand as showa in F,igure 2.

PRECAUTIONS 
- The rnost irnportant precaution to insure the sati.sfactory

operation of a Twin Disc Marine Reverse Gear is to rnake sure that clos-
est possible alignrnent is provided between tbe Marine Gear and the en-
gine. Improper alignrnent wi.ll result in und.ue wear d.ue to excessrive
stressing of parts in both tbe clutch and the Reverse Gear nechanism.

The dinensions of the engiine flywheel must conforrn closely with
those specifiecl for use with Twin Disc Marine Gears anil which are in-
dicated in Figiures 4-A and 4-B. The nost convenient way to check the
dirnensions of the flyr+heel is to place a two-foot steel scale edgfewise
across the face of the flywheel housing, as all di:nerrg.ions are given in
reration to thls surface and to use a short scale or depth indicator in
connection with this scale as shovn in Figure B. rf the frywheel does
not check with the dimensi.ons shown i,n Figiure 4-A or 4-8, it is recorn-
mended to get in touch with tbe rnanufacturer of the engine or his near--f
est authorized representatlve before taking further steps. ft will
generally be founil that the engfine manufacturer is in a better position
to make suitable provisi.ons to supply the conect fltr'wb.eel for the Ma-
rine Gears referred to than can be nade by re-machiningi an oldl flyr^rheel
1oca11y.



LITITS OF PILOT
.ORE III FLYrilEÊL

ASSEMELY TO ENGINE

FIGURE '+-A FIGURE I+-8

C}IART FOR FIGURE +-A

Model No. A B c E
B.c. No. of Holes Dia. of Holes

MG-61 r-3/L6 2-9/32 !4t247
74.250 15[ \2 13/32

MG-165
Me-166

1-1/2 2áh6 L4.997
r_5.ooo

16t' 72 r3/32

MG-200
MG-z01-

r-7h6 2-7/8 2r-.ooo
20.997

22-1_/8n 8 a7/32

t0



CHART FOR FIGURE I+-B

Moclel No. A B D Holes E F G

MG-55 2-5/t6 8/L6 72.248
12.P,5:-

13 't9 3-a5/16 2.440?
2.441A

. e75

I g holes used on 12 spacing 
- 

holes BOo apart - B not used.

ASSEMBITY To ENGINE 
- Tbe Marine Gear and elutch assembly are assembled

to the engine as one unit and it is only necessary to remove the gnall
cover plate on the top of the clutch housing for assembly purposes.
líith the Marine Gear in place agfainst the flywheel bousiag of the ea-
Efine, the bolts whieh attach the clutch to the flJn*heel should be ae-
senbled. first. care should be taken to pull these bolts up uaifornly
and to nake swe that the pilot on the clutch plate has definitely en-
tered. into the flywheel, before any of these botts are pulled up tigiht
and securely loeked by means of lock washers. It is advisable to in-
sert tr+o borts in the flyr^rheer housing and. Marine Gear case which wilr
serve to guide the pilot in the clutcb housingi to enter into the f1y-
wheel housing wbile the clutch bolts are being tightened up.

ASSEMBLï IN BOAT -- I,lherever possible it is recornmend.ed to assemble a
new Marine Gear to the engfine before it is installed iu the boat. Aftér
tb.e e.ntire assenbly has been set on tbe founclatioar provicled for the
same, it rnust be properly aligaed with the propeller sbaft. Care shoulcl
be taken to rnake thÍs alignnent wi.thout pullirgi the suppo_rt brackets on
the Marine Gear out of their proper position, and. for this reason it is
reconrnendeil to provicle clearance for shinrning at this point, es iaali-
cateil in Figure 5. It is aclvisable to recheck the alignrnent after the
engiine foundation bolts have been tigbtened and then to carefully shirn
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up uDd6r tbe Marine Clear support brackets. Experience has shown that
the hull oftea chaugfes i.ts shape after the boat has been launcheil, and
it is aclvisable to reeheck and correct the ali.Efnnent, if neceósary,
witb the boat in the water. fhis can be aceomplishecl by renoving the
bolts in the propeller shaft eoupling and checking the spacing of the
two flanges on the circurnference. (Refer to FiSure 5. ) For satisfae-
tory alignment, the variation should not exeeed .O04il.

CoNTROIS -
To prolongf life of reversin6l clutches reduce en€Íine speed wben revers-
ing d,irection of rotation of Marj.ne Gear ia norraal operation.

Marine Gear should not be reversed. at full engiine speed except in erner-
€lency.

For either di.rect or pitot housingi control, tbe mechanisrn rnrut be
such that the operating lever on tbe Marine Gear is moved towarcl the
engfine for operation in forward ilirection and. away from tbe engiine in
reverae clirection. (Refer to Figure 6. ) The over-center action of the
clutch rrechanism requires a constaat travel of tbe lever re5farclless of
any weêr of the clutch plates. To avoicl unclue wear oD the throwout
bearin(, it i.s vitally inportant that no coDstarxt pressure on the link-
agfe is appliect wben the clutch is in the eagaged position, either for-
ward or reverse, or when in aeutral. The throwout bearing nust float
at all tines. ft is reeoilFnded to rnark tbe neutral position definitely
on the eontrol quadrant. The travel of the clutch operatiag lever is as
sholm belohÍ.

FICURE ó

t2



Moclel In.Lb. Operating Shaft
Toroue Reouired.

À
Degrees

B
Degrees

c
fn.

D
In.

O RPM 12OO RPM 18OO RPM

MG-55
MG-61
Mc-165
MG-166
MG-200
Me.-Z01

750 825 900
1310 1410 1585
r.500 1650 1800
1500 r-650 1800
2420 3820
2800 4460

28
23
?A
24
26
26

23
23
24
24
26
26

2-t/2
2-1,/2
2-1,/4
2-L/4
3-1/2
3-1,/2

4-a7/A,
4-17/32
6-5/8
6-5/8
8-1,/4
8-1_/4

COOLING I{ATER CONNECTIONS - 
Àfter the Marine Gear has been asse*-

bled to the ea{ine ancl tbe coatrol nechanisra has been hooked up, the
only other outsiile eonnections that need. to be rnade are those for the
cooling water jacket. In the housing, a coolinÊl water jacket is pro-
vided that should be hookeci up with the cooling water sJrstern of tbe en-
gine. ft is recomrnenaleil to a"rangie the piping, as shcmrn on Fig. 5, in
such a way that the coolingi water is circulatect tbrough the water jack-
et of the Marine Gear before it reaches the jackets on the engine or
the water-coo1ed, exhaust manifolil.

The water nay be clrainecl frora the gear bousing water jacket by re-
noving the clrain plugi frorn the hole narked 'rwater drain". This hole is
located at the rear end of the gfear houeing directly beneath the pro-
peller shaft.

LEFT HAND MAR I NE GEAR

ON LEFT HAND IARINE GEAR ïHE
DIRECTION OF ROTATION OF PRO.
PETLER FLANGE IS COUNTER.CLOCK-
VíI SE WHEN Y I EWED FROM PROPELLER
FLANGI END OF UNIT.

TIIE ROTATION OF TTIE OUTPUT SHAFT

FORt,rARO POSITION IS THE OPPOSITE

FIGURE 7

RIGHT IIAND IIARINE GEAR

ON RIG}IT HAND TAR}NE GEAR TIIE
DIRECTION OF ROÏATION OF PRO.
PELLER FLANGE IS CLOCKWISE
rH EN V I EWED FROT{ PROP ELL ER
FLANGE END OF UNIT.,

IYHEN THE HAND LEV ER I S I N

OF TIIE FLYViHEEL ROTATION.

t3



cÀurroN -- I,íben operating mari.ne units in naters infested. with
silt, provisions rntst be made to prevent an excessive amount of silt
fron colrecting in the cooring water jackets. rf necessary Marine Gear
should. be cooled. by means of fresh water systen.

, IJUBRICAM| 
- 

Before starting up a new Marine Gear, make sure that
it has been filled with the correct amor:at of lubricant to the specifi-
cations, covered uncler lubricating instructions on page 1b.

D IRECTIOI{ OF ROTAT IOI{

Because of the idler mor:ating r:setl in Twin Disc Marine Reverse units,
it is very irnportant that r:nits rnust be used only in connection wi.th
eagines having the correct rotation of flywheel. uaits can be furnish-
ecl for either rotation of engiine flylhiel and are clearly rnarked on the
rin of tbe clutch housing by means of a red arro!/ ind.ieating the re-
quired, direction .of rotation. Certain rnod.els of our Marine Gàars can-
aot be rua continuously in reverse if long wear life is to be expeeted.
of the unit. rf for any reason a Marine Gear should. be required for
installation on aD engine hav,ing opposite rotation to the engine on
which tbe unit was originalty installed, an icller gear ehange-over will
be required, and. full information can be obtainecl frorn the Twin Disc
Clutch Conpany upon request. As noted in our service warranty, the
fwin Dise Clutch Conpany cannot be held responsible for the perforn-
ance of any units which are not properly installed for the correct di-
reetion of engine rotation. See Figure #? on previous page.

MA IilTEI{AI{CE

ADJUSTMEN! 
- The heavy duty d.uplex springloacled over-center clutch is

loaileil by meaas of the spring pressure of the springs in each of the

ET{GAGED POSÍTIOI{ WITH
NEW DRIVING PLATÊS

ENGAGED POSITION WITH
WORN OUÏ DRIVII{6 PLATES

clE^iaroE oF
ORIVITG PLAÍE

! orsraxcE
52 fROM TOP

SPRING LOADED,CLUTCH
OPERATING MECHANISM

rt euàe s
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cluteh aetion uaits. This Èpringloadeil mechanism is clesignecl to follow
up and to compensate for the wear on the friction surfaces thus requiring
no ad-justment. The operatingf rnechanism is clesigned^ to allow 1/16" elear-
ance on eaeh siile of one dri.vingi plate with the other clutch j.n the en€faged
position. This clearanee will increase to a rnaxirnum of 1/8" in the worn-
out position. The sinplest rneans to check tb.e relative wear of the fric-
tion surfaces and to determine when the driving plates need replacingf is to
cbeck the position of the pluogier in the engaginE rnechanisrn. (See Fiáure 8).

Ïíhen the drivi.ng plates are new, the ph:nger cornes within 7/32tt of
the top of the spring cup with the clutch engaáeA in either tiirection. !Íhen
the plates are worn to a point where they need replacingf, the plungie.g is
flush with the top of the spring eup.

The gfears are all rnounted on ball bearingis in pernanently fixed cen-
ters and they d.o not require any ad.justrnent whatsoever.

LUBRICATION - In the gear bousing use S.A.E. #40 Ileavy Duty Oil or
S.A.E. #8O Transnission Oil. Select an oil of the above type having good
crankcase lubricatingf qualities. the oi1 level of the lubrieant should
be rnaintained to conform with narkingis on the bayonet gauge. If the oiL
1evel is carieil too high -- it will work its way into the clutch asseIIF
bly, and also will cause the gears to rrm hot. Íhe lubricant in tbe gear
housing should be clraineil and replaced witb fresh oil every 5OO hours of
operation.

On rnarine gfear rnodels M. G. 2OO and 201 perioilically lubri.cate the
propeller shaft seals with grease wben the boat is ilockecl. This operation
will prevent water from entering the gear housinÉ|.

It is possi.ble to remove the lubricant from the gear housing at two
points: (l-) By renoving the pipe plug frorn the clrain bole narked t'oil
drain", which.is located at the rear end of the gear housingi beneath the
propeller shaft. (2) By rernoving the bayonet oii. gauge and" clrawing the
lubricant up througih the oil gauge tube. This can be accornplished. l.tith
the use of any suction punrp, such as a bilge purnp equipped with 5/8n Í.D.
rubber bose, which will fit tightly over the head. of the oil gauge tubing
and perrnit the removal of the oil frorn the botton of the 6[ear housingf by
means oÍ suction.

The clutch throw-out bearing and pilot bearingfs should be lubri-
cated every fifty hours of operation. For tbe elutch throw-out beari-ng
and pilot bearings use only a high gratle of ball and roller beari.ngi
grease having a minimum melting point of BOOoF. Suitable greases may
be oltained frorn any reputable girease rnanufacturer. À non-exelusive
list of approved greases is available from the llwin Dise Serviee De-
partment upon request. If a Marine Gear fails because of the use of
some infer.íor type grease, the Twin Disc warranty is definitely void.

Do not use ord.inary cup €ireasè, since this type of (rease is not sult-
able for high speed installatioas where relatively high engi.ne ternpera-
tr:res are encolmtered.'

l5



LUBR ICAT IOI{ OF CLUTCH PARTS

To insure against bindin$ of cluteh actiou parts due to rust caus-
ecl by noi.sture, renove cover plate frorn clutch housing and apply a few
drops of light rnachine oi1 to all pivot pins, truaaion blocks on ball
bearing tbrov-out collar, ancl sliding sleeve support every 50 hours of
operation.

OIIJ TEMPERATURE 
- 

The normal oi1 ternperature during continuous
full load operation is 12Oo F. and a maximum temperature of ZOOo F. is
pernissible. In ord.er to maintain the oil at moderate ternperatures, a
mean's to cool tbe oil in the form of a cooling water jacket is built
integral with the rear end of housingf. As indicatecl in the installa-
tion instructions and in Figr,ue 5, pipinS for the cooling water circuit
shoulal be amaaged. so that the water circulates tbrough the water jack-
et of the Marine Gear before it reaches the engine. fn ord.er to reduce
tbe possibility of coadensation forming in the Marine Gear, it is rec-
omrnend.ed. to inetall a bypass i,n the cooliag water circuit so that the
eooling water jacket is not used and the water conducted directly to
the engiine whenever the operating tenperature of the Marine Gear is 9Oo
or less during continuous full loa<l operation in winter tirne.

SUI'{'{ARY 0F VITAL P0INTS FOR BEST PERF0RMAilCE AND

LONGER LIFE OF MARINE GEARS

1- Be sure transnitted power of engfine does not exceed rated. ca-
pacity of Marine Gear - see page 7.

2- Be sure Marine Gear and. engine are in proper alignrnent - see
paEes 11 aad 12.

3- Be sure proper dimensions were he1d. between engine flywheel and
bousing - pages 9 and 19.

4- Be sure Marine Gear flangie and propeller shaft coupling are
properly aligned - see page l-1.

5- Be sure Marine Gear is runaing the correct rotation in relation
to engine - see page 14.

6- Do not cooi Marine Gearwithexcessivelysiltywater-seepage 14.
?- Do noi reverse Marine Gear rotation without reclucing engfine

speed. - see page 12.
8- Be swe proper oil lever is regiistered on oil gage before run-

ning Marine Gear - see Page 15.
9- Be sure to drain gear case every 3OO hours of operation and re-

f i11 with S.A.E. 50 oil - see Pagie 15.

10- Be sure to lubricate clutch throw-out and pilot bearings every
25 hours of operation - see page 15.

'11- Be sure oil temperature in Marine Gear is not excessively high
- see pagfe 16.
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Instruct ions
Gear.

It is assumed
by a rnan or rnen who

REPAIRII{G

for ilisrnantling and. repai,ring the twin Disc Maríne

that the repairingf of the Marine Gear will be done
have had experie[ce in repairing Marine Gears.

lfe clo not advise that an operator who has not had previous repair-
ingi experience, atternpt to disnantle and reassenbl-e the Marine Gear un-
less tbe.work is supervised. by a competeat mechanic.

When repairing the Marine Gear, undoubtedly a shorter procedure
for renovi.ngf the varioug assenblies can be usecl by an experienced ns-
ehanic.

The procedure for repairing tbe. Marine Gear gfiven ia the folloning
pages can.be done under ordinary conditions encountered in field. re-
pairiag. Tbe proceilure for ilisnantling[ of eacb assembly is gfiven in
iletairr and to reassemble, it is only Decessêry to reverse the proceclure
used in disrnantling.

tÍhen rnakiag repairs be sure !o replace al-l locksr,cotter pins,
lock rsasbêrs aod saap ríngs. rt is always best to use Dêrrr gaskets, cot-
ter pins and oil seals when repairing the Marine Gear. By following
these instrrrctions a gfreat d.eal of unnecessary work will be elirninated..

fn ord.er to facilitate the d.isnantling ancl rebuild.ins of Marine
Gears, tbe Twin Disc Clutch Corapany has mad.e available the following
tools whicb caa be purchasecl through the Service Departrnent.

SPECIAL ïOOLS FOR SERVICING Tl,lIN DISC
MAR I NE GEARS ON PAGE 49
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1{1utch ancl Gear HousinÉf
2-Fbont Cover Plate
3-Enil Cover Plate
4-Rear Cover Plate
5-Bearing Retainer
6-Cover Plate
?-Back Plate
8-Front Plate
9-Reverse Driving

1O-Forwarcl Driving
11-Floating Plate
12-Reverse Shaft
13-Forwarcl Sleeve

PARTS L IST

85-Forwarci Pinion
36-Reverse Pinion
87-Forward. Gear
38-Reverse Gear
39-Idler Gear
4O-Snap Ring (Sleeve Support)
41-Snap Ring (Slidinf Sleeve)
4z-Snap Ring (Sleeve Collar)

Plate Assenbly 43-Snap Ring (Forwarit Sleeve)
Plate Assernbly 44-Snap Ring (Countersbaft S1eeve)

45-Snap Ring (Forward Pinion)
46-Needle Bushing (Iever Rollers)
4?-Ba1l Bearing (Fbont Pilot Bearingi)
48-Ba11 Bearingl (Rear Pilot BearinÉi)
49-Ba11 Bearing (Sleeve Collar)
5È8a11 Bearing (Forwarcl Sleeve )

51-Ba11 Bearin€f (Reverse Shaft )

52-Ba11 Beariag (Cor:nter Shaft )

53-Bal1 Bearing (Cor:ater Shaft )

54-8a11 Beari::g (Idler Shaft)
55{orurtershaft Sleeve
56-Spacer
5?-spacer (fdler Gear Àssenbly)
58-Shift,er Blocks
59-fdler Gear Shaft
60{or:ntershaft
61-Oi1 Seal (For+rarit Sleeve)
62-Oi1 SeaI (Reverse Shaft )

68-Oi1 Seal (Cou:rter Shaft )

64-Jara Nut (Flexib1e Hose )

65-Lock Nut (Reverse Shaft )

66-Nut (Couater Shaft)
67-Slottecl Nut (Countersbaft )

68-Slotted. Nut (fd1er Shaft)

14-Sliding Sleeve Support
1-5-Sliding Sleeve
16-Sleeve Collar
17-Tbrcn^'-out Yoke
18.{peratinÉ Shaft
19-Link Pins
ZO-link Pins
21-Pins
22-Link Pins
23-Í,ink Pins
24-Engagiag Links
25-l,ever Bracketg
26-Ïrevers
27-Rollers
2&-spring Pins
29-Spring Cups
3G-Springs
81-Spring Adjusting Nut
32-Links
33-Flexible Eose
34-Oi1 Sliager

NOTE: All nurnbereil parts referred to in tbe following pa$e will be
for.:nd. listed above and. also in Figure #11. These numbers are reference
nunbers only and capnot be used as Part nurbers for orderingi repair
parts.
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TOP V IEIÍ OF MAR INE

SHO}í ING

GEAR, l{tTH CoVERS REMoVED,

INÏERNAL MECHANISM

Tril

1PERAT\Nê 
'HAFT',4

CounrecsHArT *'

*6ffi

TO REMï

Remove cap screws fro

Loosen the two cap scrretíE
out yoke *17 together and pulJ
Remove the throw-out yoke. Re

WARNING: Care rnust be el
#61. Do not move the beariag

Remove jam nut #64 aná 1o
inE *l-.

Rernove the aap screws fro
?r plate about countershaft t

NOTE: Care rnust be erer

Remove the spacer #56.

Reraove the Lock Nut iÉ66.

FiÉure 19 shows the Yarir

" 
'#,ffis. u;::"'-'-r, U
g - .-*,s

Loctí Nur f, 65 Eno Ci

FIGURE 18
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Stancl Marine Gear on end a!.C
clears floor approxirnately one
the bousing by driving agairst
Figure 20.

WARNTNG: A block of wood. or b:
be placed against the end of 't

the shaft.

When the clutch assembly breair:
lifted up and off the clutcb. as

The clutch assenbly and revers,
rine Gear housing as a uait, ir
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FIGURE 22

.,. TO REMOVI REVERSE PIilION AND OIL SLINGER

To remove the reverse pinion #36 and oil slinger #34 fron the as-
senbly shown in Figure 21 it is necessary to exert pressure agiainst the
pinion, tend.ing to lift it off the shaft and at the sarae tirne strike
the enil of the shaft a sharp blow. This will break tbe pinion loose
from the shaft andl it can be lifted. off. The oil slinger can then be
lifted off. The clutch assembly with reverse pinion antl oil slingfer
rernoved is shown in Figure 22.

"t: 
r,'4,,

A
\J

.:s?_

:

1

J. .|

:..i.i;j:

TO REMOVI THE REVERSE

Remove the two cap screr.
and back plate #7 together. 'l

Figure 22, drive the reverse
The back plate #7, reverse sL
then be removed as shown j:e Í:
see FiSure 9, so that prcceJ
when d.isrnantling M.G. 55).
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Revease Suerr tlz

Bacx etarE 17 Pttor Bearernd *18

FIGURE

TO REMOVE THE BACK PLATE FROM THE REVERSE SHAFT

To remove the back plate #7 frorn the reverse shaft #12r plaee two
bars uad.er ilriving gears, which is integral with the reverse shaft, and
lift pilot end of reverse shaft out of back plate as shcnrn in Figure 24.

The pilot bearings #48 and #47 nay then be removed frora the shaft.

':\
TO REMOVE FffiI

BEAR II{G I

To remove forward. pinio
#5 ancl oil seal #61 fron the :

to rernove snap ring #43 frm
pries, and. exert a force te:
sleeve and at the same tine u
the end of the forward sl-eewe
ercised so as noi to i.i'::e
bearing retainer. Figure 2ê
bearing retainer and oil seal

To remove the ball beari
necessary to remove sDaP rilg
the forward pinion.
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BACKPLAÍE+7
SEARING RETAINÉR*g

ÊNGAGTNG t-rNrs f 24

Lrxr pru *zo

F IGURE 26

LINK PIN 
+2O

FIGURE 27
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tËfr&
Effiery

LÉvÉR BRACKÉT+Z5

PILOT BEARIN6+47

TO REMOVE THE FORI

DR IV INO PLATE I{0" I

Remove" the cap screws --c-

front plate #B anil renove tlê i
Rernove the link pins *á a

NOTE: Be sure the levers
reassenbling uait. The side i
toward the front plate #8. y:
stage of dismantling. ft also
from lever #26.

The floating pl-ate *1-', C

may nolr be rernoved.
Figure 28 sbows a spread
IMPORTAM: When assenbli.:g

rings of ilriving plates #9 a=c
311, that is, the flanges nus"t

The engagins li-nks #24 art
nori*g the link pins *19.

;l

il
I

il
fr

Blur- BErnrNc*so

FORWARD Prntox*35
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SLIDING SLEEVÉ 9UPPORT +I4

SLIOINO SLEEVÉ+I5

I 
BALL BEARTNG+4o

@,ïf,íl
#r":ï
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l

)

SPn

x Ptn Í22

Figure 3O shows a slE:inE
cup assembly co:npletely disra
tbe neans by which the clutch
at the factory and are so alesr
plates.
. Uniler no circunrstances e:

itself, shoulil this asseubly 1

nith.

TO REMOVE THE IDLET
l{0. 39, A,lD ï

Remove cap screlrs frq t
plate. Remove cotter pin an,r
giear sbaft #59. By loeans of a

the id.ler 6fear shaft is pulla
ball bearings wi1l, autonatica
€iear case. The icller rnust be
falling into the botton of tbc
shows the rnethocl usecl aacl the

Figure 32 shows the idre
#54, spacer #57 ancl slotted an

and cornpletely clisnantled..

FIGURE 29

TO REMOVE AND DISMANTLE THE SLIDING SLEEVE ASSEI4ELY

Remove snap ringl #4o fron slidi-ng sleeve support #1-4. Rernove cot-
ter pins and link pins #23 wbich hold the links #32 togfether with slid-
ing sleeve *15. The spring cup assemblies rnay now be removed. The
sliding sleeve assembly is now removed frorn the slidin$ sleeve support.
Remove snap ring #42 from sleeve collar #16. Drive the sleeve collar
#16 off the ball bearing #49. Rernove snap ring #41- fron the slidin$
sleeve #15. Press the ball bearin$ #49 and spacer off the slidins
sleeve. Figure 29 shows tbe sliding sleeve ilisnantled.

raeÊve aoaaan*16

a*ap *,*a*4o
SpFtuG tíotusrrnc
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TO REMOVE COUI{TERS

Rernove cap screvs frc:
move{êotter pin ancl slottei :
Using a soft rnetal bar or Ll:
couatershaft, drive the cc=:.
#66 out the rear of the {ea:
the countershaft #60 and re:a
33, it j-s reconmended to :*a
pl-ate y3 and the flange cf
seal g63 r+il_f not be in...::'e:
tical to the countershaf-, a
which the countershaft is re
which the gear assenbly i-s re
except the following B to : :

and M.G. 2Ol-.
In the 3 to 1 ratio gea

the cap screws from the bot,rc
p1ate. The 3 to 1 ratio gea:
bottom of the gear case.

FIGURE J2

t+2
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Reveest Geee 3a
Focvwane Ge,ee "37

Eezt Baa'errva "53

PROCEDURE TO

Due to a variance in the
seal retainer assembly, a slig:
Curing the tear d.own of this '-:-

1. Loosen cap screws holdi-n'gl o;
anil pu1I operating shafts out c

2. Rernove jarn nut #64 and. 1oo

3. Rernove tbe upper end cover
i,n constructions then the cover

NOTE: BE CAREFTIL OF OII, SEÁJ. 'T

4, Remove spaeer #56.

5. Renove lock nut #65 and locl

6. Rernove two cap screrÀrs ho1ài

7. Remove reverse shaft *i2, b
on back end at shaft with brass
reverse pinion #36.

8. Pinion *36 can then be lif-.c

9. Stand unit on end and rarse
i-n Figure Z:,O, page 32.

10. Rerncve nut and wasber frca t

i1. Renove cap screws fron beari

1'2. By tapping the forward sleer
of the cl-utch assernbly anil fcn
frorn the housing.

NSIE: BE CAREFUI, OF TEE FG.ïÀE

Rebuildi.ng of this mrcb cf
ing the above proeed.ure. ríe car
off the corners of the €iear 1:,ay
against the inner race of tLe I
the oil sea1.

Because of the high red.uc-"
sary to renove the bottom ccrser
5fears through the lower h.aad. lo1

ffi&-
l

I

Stíevt o55
FIGURE JII

Figure 34 shows the eou:rtershaft
frorn the housing.

WARNING: I{hen tlrivinÊl aÉiainst the
extreme care rnust be exercised. so as
shaft.

and gear assenbly after removal

threacletl enil of the countershaft
not to injure the tbreads on the

TO D I SMANTLE THE GEAR ASSEMBLY

Rernove snap ring #44 from the cou::tershaft sleeve #55. Press the
reverse gfear #38 and the forward gear #87 off the countershaft sleeve.

TO REMOVE

Remove nut
couatershaft.

THE BALL tsEAR ING NO. 52 AND {XO COVTR XO.3
FROM COUI{TERSHAFT NO. 6O

#66 frorn countershaft. Press ball bearin6l #52 off the
The encl cover can then be slid off the countershaft.

r+t+
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3.

/d

Steps involved are as follons:

1. clutch and upper shafts rnust be renoved. frorn bousing before any
work can be d.one on the countersbaft assernbly.

Remove the cover plate *6.

Reraove lower end cover plate #3.

4. Rernove bottom band hole plate.

nut í(67 and loosen slottetl nut betrreen the for-5. Remove countershaft
ward anil reverse €Íears.

6. Using a brass bar on front end of countershaft 
- clrive shaft #@

out of Ëlearsr number 37 and 38 and bearing nurnber 58. Gears shoulil
then be carefully brought tbrough hanit hole pIate.

By reversing above steps tbe countersbaft assembly can be rein-
stalled in unit. It is only necessary to bold gears in plaee as shaft
is slid. through. Reverse gear lock nut aad washer :nust be slicl on to
shaft before inserting shaft into forward. gears.

IGys must also be linecl up during this process.

SUGGESTIOIIS FOR LMrÏ
TIIE CLITTC

IF THE CLUTCH SLIPS th(lt le assumed the corr

1. Oil or grease on tbe r

To renove the oil e I

must be removed frorn the elrrtr
line. Be sure to reraove algr c

If oi1 or grease is
grease sbould. be foulá aná s41
from which the oi1 rnay bave co

A. Crankcase oi1 leaL
arouad the crankshaft i-nto tbe

B. À surplus of 1tÈr:
Gear, the lubricant being tbrr
force.

C. A surplus of lubr
eo1Iar.

2. Driving plate nay be r
Check spring cup ass

whether or not the plates ase
To repair worn o",rl dr.

(Nurnbers refer to sectiocal- v-ir
l-. Rernove frort top

frorn engi.ne.
2. Remove the iwo ea1

plate #8 together anil rensve b
noted., there is no back p1a.,e a

3. Remove reverse dri
4. Renove cap scrsn!

remove tbe brackets.
5. Remove 1;s .tirlr pi
6. Remove floatfuE pI
'7. Remove forrrani d.ri

* 8. Replace ïorl ou't r

nerr driviag plate assenblies an
c1utei..

I{AÈ\IN€: 3e sure the fler
drivi--ag plate assemblies are t<
as shwn ir FiÉue *28.

3. if tbe cl-uLch ea::rct b
(Referri:g -uc Fi{rre *

l
I
l

I
!
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PIITOI BEARING FAIIJURSS êre caused by tbe following ressonr:
1. ïnsufficient lubrication or using tbe wrong lubricant.

See page 15 for the correct lubrication ancl lubricant.
2. Misalignnent between the Mari.ne Gear ancl flywbeer or fry.rbeel hous-

ing of the en4fine.
See pagies 9 and. 19 f orthe allowable rnisaligurent anilbow to cbeck i.t.

fIROí-OUT BEÀRING FÀIIJURES are cauged by the following reaaons:
1. Insufficient lubrication or using tbe wrond lubricant.

See page 15 for the comect lubr.ication ancl lubricant.
2. Continuous thrust load on bearing due to the weight of the engaginÊi

linLaÉÍe fron the pilot house to Mari.ne Gear.
Tbe engagingf linkage rnust be so aesiEnecl that there will be ao

thrust on the engaging collar 1n either the fonrard or reverse posi-
tion. ft is imposslble to give a set rule for elininatingi this thrust
as almost all installations are alifferent. Ilowever, by the use of
counterweights, correetly set for the iailivictual installation, this
thrust can be overeome.

POSSIBLE RESULTS O F EXC ESS I YE 1.I I S-AL I OIII,IEIIT
BET}IEEI{ EI{OII{E A}ID I'IARIIIE OEAR

1. Failure of the pilot bearingi. (See above)
2. Failure of the reverae sbaft.
3. OverloaclinÉi gears and pinione aucl carxingi uneven near resultÍ.ng

in aoisy gfears and their failure.
4. tuerloading ball bearingfs íÊ5O ancl *51 resulting in the failure

of the bearings.

P0SSI 8LE RESU LTS 0t EXCESS I YE l,tt SAL t0illitEl{T
BETTEE}I MARIIIE GEAR AI{D PROPELLER SHAFT

1. Failure of the counterstraft.
2. Overloailing bearings supportingf countershaft resulting in their

failure.
3. Overloacling the Éiears and. causingl uneven wear resultinf i.nnoisy

gears and. their failure.

f
Fron the above the irnportance of correct aligfnment between the },Íarine
Gear and engíne and Mariae Gear alrcl propeller shaft ean readily be seen.
See pagies 9, 10, 11 and. 12 for allowable rnisallgnnent and nethod of cheek-
ing.
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:California, I's Angeles 58

"Iauisiana, New Orleans 21
Iíichigan, Detroit 26

+New Jersey, Newark 5
Ohio, Cleveland 1á
Oklahoma, Tulsa 3

+Texas, Dallas ?

.Alabama, Birmingham
Arizona, Phoenix
Caliíornia, Bakersfi eld
California, Sacramento 18
Califo.nia, San Francisco ?
Colorado, Denver
Florida, Jacksonville 5
G@rgia, Atlanta 3
Illinois, Carmi
Illinois, Chicago 23
Indiana, Indianapolis 4
Io*'a, De Moines
Kans6, GÍeat Bend
teotueky, IÉxinlrton
Iauisiana, Berwick-
Iáuisiana, Shreveport
)Íaryland, Baltimore 18
UNachusetts, Boston 15
llichigan, Detroit 11
!Íinn6otà, St. Paul
Yia.issippi, Natcbez
}{ir$uri, Kansas City 8
Xrsuri, St. Louis 3
\ebrukq Omaha 2
Ies Jersey, Neptune City, Avon
5e* Mexico, Hobbs
\es York, Bufralo 11
}íaÍi Carolina, Greensboro
\orlh Dakota, lryilliston
.Jh:o. Cincinnati 10

'lth:o- Cleveland
,--È!o. Columbus
'lilehoma, Duncan
.Jhia-homa, Oklahoma City I
.lii2-homa, Seminole
iJilahomà, Tulsa
ówn, Portland 14
?èÈL*tlYania, Philadelphia 40
Pé:Eylvania, Pittsburgh 12
T+:nese, Memphis 2

T*-rese, Nmhville
T:rz-.. Corpu Christi
T*s- Brownsville
Ts*, El Pmo
Trla=, Fort Worth
T:c- Houston
:r*, Kilgore
as. Odesa
Tera.. Se-n -{ntonio 5
T.s. $'ichita Falls
:-zL Salt Lake City
Í:rr=i4 \orfolk 10
ï,;s.nia, Richmond

ï::Èni4 Roanoke
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