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When the book ia first received, it is recommended that the Marine Oear
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PREFACE

I+ 4is thke purpocae of this bock to furnish the cperator of the Twin
Dise Maripe (Gear with Lhe easential instructions for operating and re—
pairing the Marine Gear.

This book ig divided imto two separate parts: Gensral Operating
and Instellatior Instructicns end Dismantling and Repairing Imstruc—
tions.

The first part of thia bock covering operating and installatico
instructions must be read very carefully by every cperater and the in-
structicns centained therein followed to obitein satisfactory operation
of the Maripe Gear.

The second part gives detailed imstructicns covering dismantling
of the Marize GQear, and its assemblies for repairs, or the installation
of new parts.
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SERYICE

INSTRUZCTICKE POR ORDERING REFAIE FARTS -- Spare parts or replacement
perts can be obiained from the Twin CDisc Clutch Company, Racine, Wis-—
consin, or from any authorized Twin Disc Partz Station. See page 53.

diwe descripticon and quantily required wher crdering parts and sl—
ways specify the model, specificaticn nunber and zerial number of Lhe
YMarine Gear, which will be fouznd ztamped on the mams plate located on
the clutch housing cover. Hurniszh the cemplete description and part
nurber, when koown, of the part or parts waated. [0 not use Lthe word
"complete”, but ztste exactly each item that is wanted. Do nol desig-
nate the guantity by "sets” but rmenlion how many parts are reguirsed.

TELL HOW TO SHIF AND WFRRE —— State whether the shipment iz to be
rovted by freight, express, or parcel pest. Furnish shipping point and
pest-cffice addrass. T1f shizping insblructiozs are not specified on the
crder, we will use our judgment, taking intc considerationm time, as
wall zs cost. We will mot be responsible for eny chargdes by cur doing
20.

TERME O RAPAIRS — To aveodid delsy, all revalirs will he sent C.0.0,
unless cash accompanies the crder, ALl prices quoted are f.oub, Kaclne,
Wiscon=imo.

HOW TO BEETURM PARTS FOR CRRDIT When returning parts for ip=—
spection and credit, ihe mcdel, zerial and specificsation numbers, your
order numbsr and date of oridinal purchase of the Marine CGear from
which the parts were taken must be giver and all transportation charges
mast be prapaid. Trevious 4o the return of this material, it is nec—
gssary that you contsct our service department for permission to re-
turn any parts for crpedit,

BETEN OF MARINE ZEARE TCR CVERHAUL — The Service Departinent of
the Twin Disc Clubteh Company offerz to users of Twin Disc Marine Gears
the same dedree of menfacturing skill szd precision for reconditioning
of their Maprine Qears that were used in building the gam=, Plat rates
meke this a simple, easy, safe and sure way of keeping a Marine CGear in
food conditien. Many usmera cof Twin Disge ¥Marine Jears have little uge
for thenm during the Fall and Wirnter montha. They sbould anticipate
their needs and send such Marine Gears, that they intend to have over—
hauled, &t an early date, so that we may have plenty of time to over-
haul azd return them before the Spring rush season starts.

WARRANTY

&. The Twin Disc Clutch Company guarantees all assembled LT G
ducts and paris, excepl parts or eguipment on which writ—



ten warranties by respective manufacturers thereof are
furnished the original purchaser,against defective mazer-
ial or workmanship for a period of one year from date of
criginal shipment, but not to exceed one hundred and eigh
ty days of service.

E. Complete unitsor parts returned” within this warraniy pe-
ried, tranaportation charges prepald, which are fourd by
the Twin Disc Clutch Company to be defective 1n material
or workrmanship shall at thelr cption he repaired, replae-
ed or credited. No elaims will be sllowed which in the
opinior of the Twir Disec Cluich. Company result from com-
pletie units or parts having been subjected to abuse or
neglect or where failure has beesn caused by accldent.

T, Any warraniy is void unlie=z= the buyer or his agent pro-
vides proper ecare znd storage of eccomplete units and parts
t'rom date of shipment to date placed in service and unless
units sre properly installed within rated capacity wiih
installations properly engineered in accordance with the
praclices approved by the Twin Disc Cluteh Company.

D. The Twin Disc Clutch Company will mRcecept no responsibll-
ity for contingent liatility through the failure of any
complete unit or part.

L=]

. No person except authorized factory representative may as-
sume any liability or expernse in the replacing of parts
or gervieing of units within the warranty period except
when such expense isg authorized in advance and in writing
by the Twin Disc Clutch Cowrpany.

¥, The right ig reserved to improve the producl through chang-
cg in deszign ar materials without beling obligated to in-
corporate such changes in products of prior manufacture.

¥ 411 units and parts except aydraulic to be returmed to the
factory at Racline, Wisconain.o Hydraalic units and parss
to be returrned to the factory at Rockford, Illinois.

GENERAL CONSTRUCTION
How they Operate

Twiz Dise Marine Reverse Cears heve been desipgned for Marine service of
extreme diversity and where freguent and extended cperaticn of the Re
verse (ear is required., These units will operate in Zorward or reverse
Airection o? rctation continuou=ly. The principle feature in the con-
strustisn of Twin Disc Marine Reverse Gesrs ig the duplex clutzhez. Ee—
ferring to Figure #1, ths main cluteh castings "A" and "B", ars rididly
bolted to the engine flywhesl.



FIGURE 1

In forward direction, the movable floating plate "O" sxerts pres-
sure against the driving plete assembly "D, likewise oo ths driving
plate "I" For reverse. These driving platez are atbazched to the re—
spective.shafts, "I and """, by means of fear tectil wihick provide for
the necessary floal of the driving plate to obtein proper release when
the clutches are dizenpaged. Tos mevemsrt of fleating plate "C27, is=
obtainsd by the use of a specially designed duplex zlutch cperating
rechanism. This exerts pressure t¢ the flestimg plate through z series

of pressure linke "H".

Toe clutchss are vperated by shifting the sliding sleeve, "H",
which i comtrolled by the throw—out fork "K', and a sicgle band lewver,
. By this constructicn, a duplex clutch iz obtained, which carn he
cperated by cne common clutch operating mechanism.

N Eatil
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The springs in the spring cup assembly "L", compensate for wear on
The rollers in these assemblies are mounted on

the friction discs.
reedle bearings to reduce friction losses to a minimun.

Since the

pressure is exerted to the cam lever by compreszing these springs, the
expansion of the springe sutomatically compensates for any wear on the
driving plates.

RATIOS AND CAPACITIES

TRAWTHSE SORWARD SEVIEDE
MIDEL HIMEEE RATIC RATIO WEIGET CAPACITIES
MO—pE*¥ b el l.62:1 1-60:1 30C 20 hp @ 8CC
2 .55 2,865 iy 47 bp @ 1ibto
F.E0:1 F.21:1 210 70 hp @ 2500
M52 Xaveas 1.908:1 2.00:1 455 40 hp @ 220
HRER0L S.o00 3.00:] 460 PO ohp @ 1BCO
. 112 hp @ 2500*%
M3—-1E65 Hezla 1.96:1 1.596:00 835 B oap @ 200
AT H.00z] Sal 525 145 b @ 1230
185 hp & 21007
ME=144 Iaz1z d.538:] Z.80:1 =] o5 hp @ B00
1= ho & 1500
; 195 hy 8 2100%
| Mm-s00 TAYEIE 1.85:1 £2.00:1 2370 G0 hp @ 800
¥B841% 2.948:1 F.00:1 1880 185 hp & 1000
285 bp @ 1500
MC—==01 IsvallR 1.86:3 2.00:01 1570 180 bp @ 800
i5841H 2.85:1 3.00:1 1880 2hT hp @ 820
150 hp @ 1000*

411 1:1 and 1-1/52:1

ratlos were pemoved from produstion 1/1/EZ2.

* 2peed indlcated is maximum permissible safe operabting speed.

** g loager iz production,



By taking advantage of the centrifugsl force, the spring preasure
necessary has been greatly reduced. The centrifugal forse acte on the
rceller pin sssembly, whick, at the higher engine speeds exsrts consid—
erable foree im the sawe directicz as the eprings. Since reversing of
the Marine Gears iz usually done at reduced speeds, this feature iz of
obviouz edvantage, becauss the pressure necessary 1o akift the clutches
at slower speeds is reduced comsiderably and the mecessary spring pres—
gure zeaded to hold ihe clutch wher engaged is considerably less.

kote that the reverse direction of the propeller shaft is cbteined
through one operaticn — by skifting the duplex clutehes, This elimi-
nates any possibility for gear olashing and for the need of complicated
eyuchrenising mechanism such as are sometimes used for Liming the oper—
ation of the cluteh withk the shifting of the gears.

Ferward directien is obitained by mesns of two helical gears which
provide reduction ratic as reguired. Reverae direction is obtained by
neanz of three helical gears, providing 100% of Forward speed in re—
VErsg.

INSTALLATION
Assembly of a New Marine Gear to an Engine.

Wken irstalling a Marine Jeverse Gear to an engine chesk the fol-
lowing peints in the ordsr named:

The size of the flywheel housing on the engine mugt check with the dim—
ensichs indicated in the following tabulation:

Flywheel
Mardine Gear Housing Bare Belt Cirzle Na. Bolt Ddare Ler

H3-35 17.825 18-3/8 1z =78
17.852

H3—-&1 17.482h 18378 1= 248
17.880

ME—16= 20,125 2778 1z 358
£0.230

ME-188 20,125 20-7/8 12 G578
20.13C

MO—-200 25 . 500 26-574 18 1R
BE.505

ME-E02 25,800 SE5/ 15 BT
26.50R
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FIGURE 2 = HWETHZD OF IHDECAT= FIGUAE 5 - METHOD OF MEASURING
IMG FLYWREEL HOUSING FLYWHREEZL D1MEHSIOHGE

The naxirnun sccenbricity of the flywhesl housing hore should not ex—
ceed JC" total dndicator reading and the maximum deviation of the Face
of the flywheel tousing flsnge should ot excesd 008" toial indicator
reading. The mest setisfactory rethod to malke indicator readings on
both the bore and the fase of the flywhesl housing is te clanp the in—
dicator on a bolt sorewed into the flywhael and Lo crank Lhe engine
over by hand as shown in Figure Z2.

FRECATTIONSG — The most important precauticno to imeure the satisfactery
coerabion af a Twir Dize Mardne Jeverae Jear is to make sure that clea—
est posslble alignment ie provided betwser the Marine Gear and the en—
gice. Improper alignment will resulb in undue wear due Lo excessive
atressing of paris in both the clutch and the Severse dear mechanism,

Thke dimengions af Lhe -F;l’:i_:fite flyvwheel mezt conform clnsel:,' wilh
those specified for use with Twin Dise Harine fears and which are in—
dicated in Figures A-& and 4-8. The nest convenient way to chesk the
dimenzicns of thke flywheesl is to place a two—foot 2tesl scale edgewize
acrozs the face of the flywhkeel houwsing, as all dimernsions are given im
relation to this =zurface srd to use a short scale cor deptlk indicator ino
cormection with this scale as shewn in Figurs 5. IF the Plywhesl does
not check with the dimensions showno in Figurs 4-4 cor 4-8, it iz recom
mended to get in teoush witk the manufasztiwrer of the engims or hiz near—
cat suthorimed reopresentative before taking further steps. It will
generally be found that the engine marufacturer is in a better position
to make muitable provimionz te supply the correct flywheel for the Ma-
rine Gears referred to than can be made ©y re—machining an old flywhesl
loeally. g



ACCURATE DIMENEIAN
FAGM FACE OF HOLSING
70 FAGE OF FLYWHEEL
AND LIMITE TO WHICH

A

==
LJH.H'E- 0F P” EI = _'é fl:l E
EME [ F_'l_‘l'llH'EE_l,, ﬁ) 'L'}
! ‘_J——_
CLEARAMNGE — B~
ASSEMBLY TO EMNGINE
FIGURL 4~ 4 FIGURE 4=8
CHART FOR FIGURE 4-A
Model Koo A ] . Al
B.O. Ha. of Holes Dia. of Holes
e 1-8/16  poorme S4TRAT e 2 % f'.
..-'-'J. - 7 4 ; ._ flle" 24 EEG L] | 3 1?::5
M3-185 =S | e-hSle | 14,007 | 180 18 14/82
Ma—1 86 15,000
Ma-gz00 | 17718 | a—v/a | 20,000 | 2e-1/av g iviae
Ma-o01 £, G

ACGURATE DIMENS| OGN
FROM FAGE DF HOUSING

TO FACE OF FLYWHELL
AND L_lmi'§‘—m WHIGH,

THIS WMYST BE HELD




CHART FOR FIGURE 4Y-B

Hodel No. A B c D Holes i F | 3

Ma-E6 2-£/18 | 3/168 12.848 13 * g 315168 | 2.4407 | .878
I 12.861 2.4413

* g holes used on 12 spscing — holes 30% apart — 3 not used.

ASSEVELY TO ENGINE — The Marine (ear and clutch assenbly are assembled
to the engine as cne unit and 1% is only necessary to remove the small
cover plate on the tcp of the cluteh housing for assembly purposes.
With the Marine Oear in place against the flywheel housing of the en—
gine, the bolts which attach the clutch to the flywheel should be as-
gembled first. Care should be takern to pull these bolts up uniformly
and to make sure that the pilot on the clutch plate has definitely en—
tered inte the flywheel, before any of these bolts are pulled up tight
and securely locked by means of loeck washers. It is advisable to in-
sert two belts iz the flywheel housing and Marine Gear case which will
serve to guide the pilot im the cluteh housing to enter inte the fly-
wheel housing while the clutch bolts are being tightemed up.

ASSTMRLY IN BOAT — Wherever pessible it ig recommended to agsemble a
new Marine Qear te the engine before it ig imstalled ir the boat. After
the entire assembly hes been set on the foundation provided for the
same, it must be properly aligned with the propeller shaft. Care should
be taker to make this alignment without pulling the support brackets on
the Marine Cear out of their proper position, and for this reason it 1a
recommended to provide clearance for shimming at this peint, as indi-
cated in Pigure 5. It is advisable to recheck the alignment after the
engine foundation bolte have been tightened and then te carefully shim

FIGURE &



1p under the Marine Gesr support brackets. Fxperience has shown that
the hull often changes its shape after the boat has been launched, and
it is advisable to recheck and correct the alignment, if necessary,
with ths boat in the water. Thia can be accomplished by removing the
bolts in the preopeller shaft coupling and checking the spacing of the
two flanges on the circunference. (Refer to Figure £.) Por satiafac—
tory alignment, the wariation should not excead 0040,

CORTROLE —
To proleng life of reversing clutches reduce engine speed when revers—
irng direction of rotation of Marime Gear in normal operaticon.

Yarine Gear should not be reversed at full engine speed excepl in emop—
Jency.

For either direct or pilot housing conlrol, the mechanism nust be
auch that the operating lever on the Marine dear is noved toward the
enfine for cperatiocn in forward direction and away from the engine in
reverse directiom. (Refer to Figure 8.) The over-center acticn of the
cluotch mechanism recuires a constant travel of the lever regardless of
any wear of the eluteh plates. To aveld undue wear on the throwout
beariend, it ia witzlly impertarnt that ne censtans pressure on the linke—
age is applied when the zluteh is in the engaged position, either for—
ward or reverse, or when im neutral. The throwout bearing must float
at all times. It i3 recommendsd to mark the neutral position definitely
oo thke coniroel quadrant. The travel of the cluteh opersting lever iz as
ghown below.

| B .pnvERsE

s
SETTTTNEUTRAL
.'l H

FIGURE &



Model In.Ib. Operating 3haft 4 B c o
~ Targue Regquired Degrees | Degreea| In. In.
o REEFM 1200 REM 1800 REM

Mi3=55 750 a5 Q00 ‘ za 23 2-1/8 | 4-17/32

HE—51 1510 1410 155F 25 Pt 2-1/8 | 4-17/22
Ma-185 1RC0 1680 1EOD 24 bt 2-1/4 | 8-&5/8
M3I-1E8 1500 1650 1LE00 24 24 2144 | 655
HE-200 EAZ0 AER0 —— 28 2 a-1/2 |B-1/4

ME=—201 2E00 A4 Fi0 — 26 i &0 5-1/2 | 8171

COOLIRG WATER COMNEOTIONS — After the Marine Gear has besn asgem—
bled to the sngine and the control mechanism has been hooleed up, the
only other outside conmnections that need to be made are thospe for the
cooling water jackst, In the housing, a cooling water jackel iz pro-
wvided thai ghould be hooked up with the cocling water system of the en-
gine. Tt iz recommended Lo arrande the piping, as shown on Fig. &, in
surh a way that the cooling water is circulated through the water Jack-
et of the Marine Gear before it reaches the Jackets on the engine or
the water-gooled exhaust manifcld.

The water may be drained from the gear housing water jacket by re-
moving the drain plug from the hole marked "water drsin”. This hole is
located at the rear end of the gear housing directly benesth the pro-
peller ahaft.

ARRCY BOGATES DRECTION OF
~ELTWHEEL ROTATICR &0 DIFECTION ~=-_
»7 M WHCH MARIME GEAR GLUTGHDS -
q el MUST RUM. 1
=

|

=
1

“IGLES MusT BE N SAME TEET
nS PONMT OF ARROW

LEFT HAND MAHIMNE GEAR AIGET HAND MWARINE GE&H
aH LEST HAHD MARINE GEAR THEC OM RIGHT HALMD MARINE GEAR 1HE
CIRECTIAN OF ROTATIOH OF PRO- DIRECT IOM OF ROTATION OF PRO-
PELLER FLANZE |5 COUNTER=CLOCH= FELLER FLAMGE 15 CLDLKWISE
WwlSE WHEN VIEWED FROM PROFELLER WHEKW VIEWED FROW FROPELLEH
FLAMGE EKD DF UMIT. FLAMGE EMD OF UHIT..

THE RGTATION OF THE CUTFUT SHAFT WHEN THE HAND LEVER |5 1N
FURWARD POSITION 15 THE OFFOSITE OF THE FLY®HIEL ROTATION-

FIGURE 7

13



CAUTION —- When operating marine units in waters infested with
Bilt, provisions must be made to prevent an excessive amount of =ilt
from collecting in the cooling water Jackets., If zmecessary Marine Qear
should be cooled by means of fresh water system.

LUERICANT — Before starting up a new Marine (ear, make gure that
it haz been filled with the correct amcunt of lubricant to the specifi-—
cations, covered under lubricating instructioms on page 15.

DIRECTION OF ROTATION

Because of the idler mounting used in Twin Dise Marine Reverse Unita,
it iz wvery important that units must be used only in connectiom with
engines having the gorrect rotation of £flywheel., Uniiz can be furnish—
ed for either rotation of engine flywheel and are clearly marked on the
rim of the cluoteh housing by meansz of & red arrow indieating the re-—
gquired directicon of rotation. CQertsin models of our Marine Oears can—
not be run coptinucusly in reverse if long wear life is to be expected
of the unit. If for any reascn a Marine Gear should be required for
installation on an engine baving opposite rotztisn to the engins om
which the uwnit was originally installed, an idler gear change—over will
be required, and full information can be cbtained frem the Twin Disc
Clutch Company upon reguest. As noted in our service warranty, the
Twirn Dise Cluteh Company cahnot be held responzikle for the perform—
ance of any umiis whick are net preperly inatalled for the correct di—
rection of engice rotation. BSee Pigure #7 on previous page.

MA INTENANCE

ATJUSTHENT = The heavy duty duplex springlosded over-center cluteh dis
loaded by meanz of the spring pressure of the springs in each of the

ENGAEED FOSITION WITH ENGAGED POSITION WITH
MEW CitlWING FLATES WORN OUT DRIVING PLATES

LTS8 BNGT OF

e ieG MaTr T WG FLATE

1
GLEAHRMEE OF } {\.. E

T oETINLT
L3 tHOM TIP

LT

FPRING LOADED CLUTCH
OPERATIMNG MECHAMISM

FIGURE 8

L



clutch action umitz. This %pringleoaded mechanism is designed to follow
up and to compsnsate for the wear on the friction surfaces Lhus reguiring
no adjustment. The cperating mechanism is designed to allow 1/16" olear—
arce oo cach side of cne driving plate with the other eluteh in the engaded
=ogition. This slearsnce will ineresase to a maximm of 1/8" in the worn—
out position. The simplest means to check the relative wear of the frie-
tion surfares and to determine when the driving plates need replacing dig to
check the position of the plunger in the engaging mechsniam. (See Figure 8).

When the Ariving plates are new, the plunger comes within 7/32" of
+he wop of the apring cup with the oluteh engaged in either direction. When
the plates are worn to a point where they need replacing, the plunger i=
flusk with the top of the sprind cup.

The gears are all mounted on ball bearings in permanently fixed cen—
ters and they do not regulre any adjustment whatsoever.

LUBE TCATION = In the gear housing use S.A.E. #40 Feavy Duty 01l or
g,A.FE. #80 Trapsmission Cil. Select az oil of the above type having good
arankease lubricating gualities. The oil level of the lubricant should
be maintained to conform with markings on the bayonet gauge. If the cil
level is carried too high —— it will work ite wey izto bthe cluteh assem—
bly, and also will csuse the gears to run hot. The lubricant in the gear
hetaing sreuld be drained and replaced with fresh oil every 200 hours of
cperaticon.

Cn marine gear models M. 3, 200 and 2C1 pericdically lubricate the
propeller shaft seals with grease when the boat ie docked. This operatian
will prevent wates from entering the gear housing.

Tt iz possible to remove the lubrdcant from the gear housing at iwo
pointa: (1) By remowing the pipe plug from ihe drain bele marked "oil
drain", which iz located at the rear end of the gear housing baneath the
propeller shaft. (2] By removing the bayonet eil gouge and drawing the
lubricant up through the oil gange tuba., This can be accomplizhed with
the nse of any suction pump, such as a bilge puwp equipped with B/8" I.Dn
rubber hose, which will fit tightly over the mead of the oil gauge tubing
and permit the removal of the oil from the bottom of the gear housing by
neens of suetion,

The olutch throw—out hearing and pilot bearindgs should be lubri-—
cated every f£ifty bours of operation. For the elutch throw—out bearing
and pilot bearings use cunly a high grade of ball and raller bearing
grease having a minimum melting point of 300°F. Suitable greasss may
be cobtained from any reputable grease manufecturer. A4 mneon—exclusive
list of approved greasesg is awailsble from the Twin Dise Servies De-
partment upon request. If a Marine CGeer fails because of the uze of
gome inferior type drease, the Twin Disc warranty iz definitely wveoid.

Do not uge ordinary cup gresse, since this type of drease 1ls not sult-

able for high spesd installations where relatively high engine tempera—
tures are encountered,

15



LUBRICATION OF CLUTCH PARTS

To dinsure against birding of clutch action parts dus te rust caus-
ed by moisture, remove cover plate from eluteh housing and apply a few
dreps of light machine oil to all pivet ping, trunnicon plecks on ball
besring throw-out collar, and gliding sleeve suppert every B0 hours of
cperation,

OIL TEMPERRATIEE — The normal oll temperature during continugus
full load operation is 150° F. and & maximum temperature of 200° 7. is
permiasible. In crder to mairntain the cll at modsrate ftemperaturez, a
means to cool the cil in the form of a cooling water jacket iz built
integral with the rear end of housing. As indicated in the installa—
ticn ingtructicona and in Pigure %, piping for the cooling water circult
gkould be srranged ac that the water circulates through the water jzok—
et of The Marine Qear before it reaches the endine, In order to reduce
the posaibility of condensation forming in the Marine Cear, il is reo—
cmmended to install a bypass in Ltbhe eooling water cliroull =¢ that the
cooling water jacket is not used and the weater conducted directly to
the engine whensver the cperating temperature of the Marine Qear is 907
or le=ss during continuous £ull lead cperation in winter time.

SUMMARY OF VITAL POINTS FOR BEST PERFORMANCE AND
LONGER LIFE OF MARINE GEARS

1= Ee sure transmitted powser of erngine does neot exceed rated oca-
racity of Harine Gear — aes page 7.
#— Te sure Marine Gear and endine are in proper alidnment — see
pages 11 and 1o9.
5~ Ze sure proper dimenzlions wers held belween engine flywheesl and
bousing — pades 5 aznd 10.
4— Be gure Marime Cear flanfde and prepeller ashaft coupling are
properly aligned - =ee pads
E— Be sure Marine ZSear is rurning ihke carrees reiation in relation
to engirze - see page 14.
B— Do not cool Marine Zear with excemsively zilty water — zee page 14.
7~ Tc not reverse Marime Sear motaticon witheut reducing engics
gpeed — see page 18,
B—- Be sura proper oll lever iz pegisterad on oll gzge heflore run-—
ning ¥arine Gear — see Fage 15,
G- Be sure to dArain gear caze every 300 nours of operation and re-
f£ill witk B.4.B. S50 oil — ses Page 15.
10— Be sure o lubricate cluteh throw—out and piloct Seoarings every
2E rours of eperation — sse page 15,
11— Be sure oil tempersture io Marine Gear is not execessively bhigh
— Eee page 16.
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REPAIRING

Instructions for dismantling and repeiring the Twin Disc Marine

Gear.

It ig azsured thet the repairing of the Marine Gear will he done
by a man or men who have had experience in repalring Marine (lears.

we de net advise that an operstor who has not bad previous repair=
ing experience, attempt to dismantle and reaasemble the Marine Gear un—
less the work is supervised by a competent meschanie.

When repairing the Marine Gear, undoubtedly a shorter procedurs
for removing the various assemblies can be naed by arn experienced me-
chanic.

The procedurs for repairing the Marine Gear diven in the following
pages can be done umder ordinary canditions encountered in field re—
pairing. The procedure for dismantling of each assembly is diven in
detail, and to reassemble, it iz only necessary to reverse the procedurs
used in dismantling.

When making repairs be sure to replace all locks, cotter pina,
lock washers and snap rings. It iz always beat to use new gazketa, cot—
ter pins and oil seals when repairing the Marine Gear. By following
thege instructions a great deal of unnecessary work will be eliminated.

In eprder to facilitate the dismantling and rebuilding of Marine
dears, the Twin Dise Cluteh Company hag made available the following
tools which can be purchased through the Service Department.

SPECIAL TOOLS FOR SERVICING TWIN DISC
MARINE GEARS ON PAGE 48
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FARTS LIST

1-Clutek and Geer Houeing
S—Hraont Jover Flate
3=Erd Cover Plate
d-Rear Cover Flate
B-Bearing REetainer
E—Cover Plate
T—TFEack Flate
E~Front. Plate
B—TReverze Drivind Flate Aspembly
10-Forward Driving Plate Assembly
11-¥losting Plate
1E~Reverzse Shaft
153—Torward Sleeve
14-8liding Sleeve Zuppert
15-81iding Sleeve
lE=H{lesve Collar
17-Throw—ourt Toke
18~0perating Shaft
1-Link Pins
20-Link Pirs
21-Fins
£2-Tink Fins
g2o-Link Pips
g4-Ingaging Links
25-Lever Drackets
2 E-Tevers
27-FKollers
28—5pring Pins
Ze-3pring Jups
30-fHpringe
S31-3pring Adjusting Hut
Z2-=Linke
32-Flexible Hose
A4-0il1 Slipger

HOTE:

nunbers only and cemmot be uzed

Finieon
Finian

JdE=Trarward
Sh-Heverse
SP—=Torward dear
dB=Heverae (ear
de=Idler Gear
40-8nap Ring
41—Snap Ring
dg—fnap Bing
d5=fnap Ring

[Slaewe Support)
{8liding Sleeve]

{8lesve CJollar!

[Forward Sleeve]
44—8nap Ring (Oountershaft Sleeve]
4=—3nap Bing (Forwsrd Pipion]
46-Feedle Bushing (Ilever Rollers]
47=Fz1] Bearing (Froont Filot Bearding |
A5-Fall Bearing (Rear Filot Bearinog)
4%-Fall Bearing {(Sleeve Collar)
EC—Ball Rearing (Forward Sleeve)
El-%all Bearing (Heversze Shaft)
E&-Ball Bearing (Counter Shaft)
53-Ball Bearing {Counter Shaft)
Fa-5all Bearing (Idler Shafi)
EE--Countarsbhaft Sleeve

L0-3pacer

g% -Specer {Idler Gear Assembly)
S56-3hifter Blocks
EO-Tdler Gear Zhaft
E0—Countershaft
F1--01i1 Seal (Forward
F#—0il FHeal [(Reverce
E2-0il Seal (Jounter
E4-Jam Hut (Flexible Hose!
f5~Lock Kut (Reverse Shaft)
fe-hat (Counter Shaftl
E7lotted Hut (Countershaft)
GE8-21lctted Nut [(Idler Shaft)

Slesve)
Hhaft )
Shaft )

411 nurbered parta referred teo ir the following pade will be
found listed above and alsc in Figure #11.

Thege numbers are reference
a3 part numbere for ordering repair

parts,



TOP VIEW OF MARINE GEAR, WITH COVERS REMOVED,
SHOWING INTERNAL MECHANISM

FIGURE 14
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FIGURE 1%

TO REMOYE CLUTCH ASSEMBLY

Remove cap screws from front cover plate #2 and Temove plate.
Loosen the two cap screws holding operating shafts #18 and throw-
cut yolke #17 together and pull operating shafts out of throw—cut yoke.
Remove the throw-out yoke, Remove cap screws from bearing retainer #5,

WARNING: Care must be exercised so as not to injure the oil seal
#6L. Do not move the bearing retainer.

Femove jam nut #84 and loosen the flexible hose #33 from the houg—
iﬂE #1.

Remove the cap screws from end cover plate #3 snd revolve and cov—
=r plate about countershaft #80 to the position shown in Figure #15.

WOPE: Care must be exercised ec as oot to injure il seal #63.
Femcve the spacer #56.

Bemcve the Lock Nut #65.

Figure 18 shows the Marine 3ear at this poiot of dismantling.

3l
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FIGURE T1

Stard Marine dear on end and bleock under housing so that back plate
clears fleoor approximately one inch. Drive the cluteh assembly out of
the housing by driving against the end of the reverse shaft as shown in
Migure 204

WAEKINGZ: & block of wood or bar of scme soft metal such as brass must
be placed against the end of the reverse shaft to prevent marring of
the shaft.

when the clutch assembly bresks loocse from the housing, the housing is
lifted up and off the clutech azsembly.

The ecluteh assembly and reverse pinion, which is removed from the Ma-
rine Gear houzing as a unit, is shown in Pigure 21

33
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TO REMOVE REVERSE PINION AND OIL SLINGER

To remove the reverse pinion #36 and oil glinger #34 from the as—
senbly shown in Figure 21 it is Decesgary to exert pressure againat the
Pinien, tending te lift it off the shaft and at the same time strike
the end of the shaft a sharp dlow. This will break the pinion loose
from the shaft and it can be lifted off, The il glinger can then be
lifted off. The cluteh sssembly with reverse Pinion and oil slinger
remeved iz shown in Figure 22.
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FIGURE 23

TO REMOVE THE REYERSE SHAFT AND REVERSE DRIVING PLATE

Bemove the Lwo cal screws, 180" apart, holding the front plate #8
and back plate #7 together, With the assembly in the positicn shown in
Figure 22, drive the reverse shaft %12 through the ferward sleeve #13.
the back plate #7, reverse shaft %12, and reverse driving rlate %G may
shen ke removed 28 shown in Figure 23. (The ¥.3. 55 has no back plate,
see Figure 9, sc¢ that procedure referring to back platea iz cmitted

A

when dismantling M.3. 55).
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ReEVERSE SHar 7 */2

BacrroraTE *7

FrLor BearpinG ¥98

TO REMOYE THE BACK PLATE FROM THE REVERSE SHAFT
To remove the back plaie #7 from the reverse shaf+ #12, place two
bars under driving gears, which is irtegral with the reverse shafz, and

lift pilot end of reverse shaft out of back plate as shown in Pigure =4,

The pilet bearings #45 apnd #47 ray then be removed Trem the shaft.
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FIGURE Z7

TO REMOYE FORWARD PINION, BALL BEARING,
BEARING RETAINER AND OIL SEAL

Ta reTove forward pinien #25, ball bearing #50, bearing retainer
#5 and cil seal #&1 from the Forward sleeve #1383, it is first necessary
te remove znmap ring #43 from the forward sleeve. Arrange two bare as
pries, ardé exert & force tending to 1ift tke parts off the forward
=leeve and at the same time using a soft bar as a drift, drive agaimst
tre =2d of the forward sleeve sz shown in ¥igure 25. Cars nust be ew-
ercised so as not to irjure the oil seal %51 when prying against the
bearing retainer. Tigure £f shows Lbe forward pindcn, ball bearing,
bearing retainer and oil geal removed from the forward sleeve.

To remeve the ball bearing #5C from the forward pinion #35 it is
necessary no Temcve soap ring #45.  The bearing can then be driven off
the forward pinion.

ar
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FIGURE 28

TO REMOVE THE FORWARD SLEEVE NO.
DRIYING PLATE NO.

|3. FORWARD
IO AND FLOATING PLATE NO. |1

kemove the can screws nolding alternate lever bracketz @05 to the
front plate #8 and remove the brackets.

Femowe the link ping #20 and then remeve the levera #26.

HCTE: BDe sure the levers are replaced in the same position when
reagsgembling unit.

toward the fromt plate #B.

The side of the lever with the deep slot must be
Pigure 27
atafe of dismantling.
from lever #26.

shows the ¢luteh unit at this
I% also shows method for removing link pin #20
may now he removed.

The floating plate %11, driving plete #10 and forward mleswe #13
FMgure 28 shows a spread view of the cluteh parts.

IMPORTANT: When assembling unit the flanged side of the gear tooth
rings of driving plates #0 and #10 muat be toward the fleating plate
#11, that ia, the flanges must face each other.

The engaging links #24 are removed from the fleosting plate by re-
moving the link pinas #1G.
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FIGURE 2%

TO REMOVE AND DISMANTLE THE SLIDING SLEEVE ASSEMBLY

Remcve enap ring #40 from sliding sleeve auppoct #14,  Remove cot-—
ter ping and link pins #8223 which khold the links =oc together with =1ig-
ipg sleeve #15. The apring cup assemblies may now be removed. The
gliding sleeve assembly is now removed from the 2liding sleeve support.
Aenove snap ring #42 from sleave collar #1868, Drive the sleevwe sollar
#1822 off the ball bearing #42. Remove snap ring #4- from the gliding
#leeve #15. FPress the Dall bearing #48 and spacer off the sliding
gleeve. Pigure 2o shows toe 511ding =leeve dizrantied.
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Figure 52 abows o spring cup assembly complete snd slaso one spring
cup aagembly completely dismantled. Theae apring cup assemblies are
the means by which the clutch is Jloaded. They are accurately adjusted
at the factory and are so desligned to take up any wear in the Ariving
plates.

Urder no eircumstances except fallure of the apring cup azszembly
itself, should this assembly be diamantled or the adjustment tampered
with.

TO REMOVE THE IDLER GEAR SHAFT NO. 59, IDLER GEAR
NO. 39, AND THE BALL BEARINGS NO. 5U

Hemove cap gorews from rear top cover plate #4 and remove cover
plate. Henmove cotler pin and slotted nut #528 from thke end of the idler
gear shaft #589. 27 means of a puller remove the idler gear shaft. As
the idler gear ehaft ie pulled from the koueing #1 the idler gear and
ball bearings will, autcmatically, be pressed off the shaft ingide the
gear eage. The idler must be 1ifted off the 1dler shaft to prevent itas
falling into the bottom of the gear case and being damaded. Figure #2B
showa the methed used and the puller required to pull the idler =haft.

Figure =% shows the idler shaft #58, idler dear #3%, ball bearing
#E4, spacer #E7 and slotied nut #E8 after removal from the housding #1
and completely dismantled.
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TO REMOVE COUNTERSHAFT NO. 60 AND GEAR ASSEMBLY

Remove cap screws from cover plate #6 and remove cover plate. Fe—
move cotter pin and sletted nut #57 freom front end of counterghaft #6860,
Using a soft metal bar or block of wood against the threaded end of the
countershaft, drive the countershaft #6C, ball bearing #52 and the nut
#56 ocut the rear of the gear housing. The gear assembly will come off
the countershaft #60 and remain in the gear case. As cbserved in Figure
53, it iz recormmended to place twe small blocks of wood hetween cover
vlate %= snd the flange of ccuntershaft za0. By doing thiz the oil
aeal #63 will not be injured hecause the cover plate will be held ver-
tical to She countsrzhaft at all times. Pigure 53 gzhows manner in
which the countershaft is removed from the housing and the manner in
whizh the gear assenbly iz removed from the housing of all Marine 3ears
except the following 3 to 1 ratio Cears: M.G. €1, M.G. 188, M.G. 200
and M.d, 201,

In the B to 1 ratio gears nmamed sbove it iz necessary 1o renove
the cap screws from the bottem cover plate and remove the bottom cover
plate. The 5 to 1 ratio gears are remcved through the opeaing in the
botlom of the dear case.
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Pigure 24 shows the countersiafi and gear asfemhly afiter Pemewval
from the lousing,

WARNING: When driving againat the threaded end of the countepshafi
extrems care rust be exercised so as net to injure the threades on the
ghaft,

TO DISMANTLE THE GEAR ASSEMBLY

Remove snap ring #44 from the countershaft sleeve #55. Prass the
Teverse gear #38 apd the forward gear #237 off the asurtershafs zleeve,

TO REMOVE THE BALL BEAR ING NO. 52 AND END COVER NO.2
FROM COUNTERSHAFT NO. 60

Remowe rut #€5 from courtersha®t. FPress hall bearing #B8Z off the
zountersiaft. The end cover can then be slid off the counterebaft,

uy



PROCEDURE TO FOLLOW ON M.G. 166

Due to a8 wvarisnce in the construction of the forward sleeve oil
geal reiainer agsembly, a slightly different routine muat be followed
during the tesr down of this wndl. {See Pigure 141,

1. Loosen cap screws helding operating shaft #18 and throwout yoke #17
and pull operating shafts cut of throwout yoke. Remove throwout ycke.

#. Temove jam nub #€64 and locsen flexible hose #33 from housing #1.

%, FRemove the upper end cover plate #3. (Thies is =slightly different
in construeciicms then the cover plate an other models).

NOTE: BE CAREFUL OF OIL SEAL IN COVER FLATE.
4, Hemove spacer #56,

. FRemove lock nut #6856 and loek washer.

n

)]

Remove two cap sorews Holding back plate #7 to fronmt plate #EB.

7. FRemove Teverse shaft #12, back plate #7 and bearing #47 by tapping
on haclk end at shaft with brasz bar. This should also break lcose the
reverse pinlen #38.

8, DPiniem #2656 can then be 1ifted through the tep hand hele.

9., B8tand urnit om end and raise housing off the floor as i= indicated
in Tigure 20, Page R

1¢. Bemowe nut and washer from back end of forward sleeve.
11. Zemove cap screws from bearing retainer #5.

12, By tapping the forward sleeve with a brass bar the complete balance
of the clutck assembly and forward sleeve can be pushed down and out
from the housing.

KOTE: BRE CAREFUL OF THE FORWARD SLEEVE OIL SEAL IN THE RETAINER #5.

Febuilding of this muck of the Marine Gear can be done by revers—
irg the sbove procedure. We caution you, however, that you muat rouna
off the corners of the gear part of the forward sleeve where It restis
against the inrer race of the ball bearing. This iz done to protect
the oil zeal.

Becauas of the high reduction ratie in the M.G. 166 it is neces-
sary to remove the bottom cover plate and pull the forward and reverse
gearz through ithe lower hand hole,
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Steps involved are as follows:

1. {Clutch and upper shafts must be removed from houging befere any
work can be done om the counterabaft azsembly.

Z. Remove the cover plate #6.
2. FRemove lower end cover plate #3,
4. Hemove hottem hand hole plate,

2. FRemove countershaft nut #67 and loosen slotted nut betwaen the for—
ward and reverse gears.

©. Using a brass bar on front end of countershaft — drive sheft #60
cut of gears, number 2% and 38 and bearing number 53. Gears should
then be carefully brought through hand hole plate.

By reversing above steps the countershaft agsembly can be rein-—
stalled in unit. It is only necessary to hold gears in Tlace ag shaft
is =1id through. Reverse gear leck nut and washer must be s1id on to
shaft before inserting shaft into forward gears.

Keys muet alse be limed up during this Fr'ocese.

6



SUGGESTIONS FOR LOCATING AND CORRECTING DIFFICULTIES
THE CLUTCH PLATE MUST RUN DRY

IF THE CLUTCH SLIPS the reasen |s one of the following:
(It Is assumed the correct size Marine Gear is being used)

1. il or gressee on the driving plates.

Ts remove the oil or grease from the driving plates, the plate
mugt be removed from the cluteh and washed off with kerosene or gaso—
lime. Pe aure to remcove any carbon that may be cn the plate.

If pil or greasse ig on the plate, the scurce of this oll or
drease should be found snd corrected. The following are possible places
from which the oil may have come:

A. Opankesse oil lealking through the rear main bearing or seal
aronnd the crankshaft into the flywheel houwsing of the engine.

B. A surplus of lubricant in the pilet bearing of the Marine
Gear, the lubricant being thrown into the cluteh plate by centrifugal
force.

. A surplus of lubricant in the sliding asleeve bearing and
collar.

#. Driving plate may be worn out.

Check spring cup assembly as shown coxn page 14 to determine
whether or znot The platea are worn cut.

Ty repair worn out driving plate the procedure iz as followa:
(Humhers refer to ssotional wiew Figure #17).

1. Gemove [ront top cover plate #2 and remove Harine dear
frem engine.

£, HRemove the two cap screws bkelding back plate #7 and front
plate #8 together and remove back plate. (On the M.3. 55, it will he
noted, there iz no back plate and this ecperaticn is comitted.!

S. PRemove reverse driving plate #H,

4. Femove cap screws from alternate lever brackets #25 and
rencve the brachketa.

5. Remcve the link pins #20.

£. Remove floating plate #11.

7. Bemove Torward drivipg plate #10.

8. FReplace worn out driving plate assemblies #8and #.0 with
new driving plate assemblies and reverse the above procedure Lo assemble
clutch.

WARKINS: Be sure the flanged side of the gear tocth rings of the
driving plate assenblies are to the ingide, that is, facing each other
ag shown in Figure #E55.

3, 1If the cluteh canmot be =zhifted into forward or reversa.
(Beferring to Figurse ¥ 17)Zearing #47 or #45 may be broken.
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EIL0T BEARTNG FATIURES are caused by the following reascns:
1. Ingufficient lubrieation or using the wrong lubricant.
Zee pafde 15 for the correct lubrication snd lubricant.
2. Misalignment between the Marine Gear and flywheel or flywheel hous—
ing of the engine.
See pages Q9 and 10 forthe allewable misaligament and how to check it.

THROW—OUT BEARING FAILURES are caused by the following reasons:

1. Tosufficient lubrication or using the wrond lubricant.,
dee page 15 for the correet lubricatiom and lubricant.

2. Continuous thrust load on bearing due to the weight of the engagding
linkage from the pilot house to Marine dear.

The engaging linkage must be so designed that there will be no
thrust on the engaging collar in either the forward or reverse posi-
tien. Tt is impossible to give a =et rule for eliminating this thrust
as almost all installations are different. However, by the use of
counterweights, correctly set for the individual ingtallatien, this
thrust can be overceome,

POSSIBLE RESULTS OF EXCESSIVE MISALIGNMENT
BETNEEN ENGINE AND MARINE GEAR

1. Failure of tha Filot bearing. (See above)

&, Failure of the reverse shef+.

2. Overleading gears and pinicns and causing uneven wear resulting
in noisy gears and their failure.

4. Overloading ball bearings #5C and #51 resulting in the failure
of the bearings.

POSSIBLE RESULTS OF EXCESSIVE MISAL|GNMENT
BETWEEN MARINE GEAR AND PROPELLER SHAFT

L. Failure of the countershaft.

©. Overloading bearings suppoerting countershaft resulting in thedir
failure.

3. Cverloading the gears and causing uneven wear resulting in noisy
Fears and their failure.

From the above the importance of correct alignment hetween the Marine
Gear and engine and Marine Gear and propeller shaft can readily be seen,
dee pages 9, 10, 11 and 12 for allowable mizalignment and method of chealk—
ing.

ug



Wirnavmy

{a} The Twin Dise Clutch Company guarantees all
assernliled products and parts, execept parts or
equipment on which written warranties by re-
spective manufacturers thercot are furnished the
original purchaser, against defective material or
workmanship for @ period of fwelve (12) monthy
from the date of origingl shipment by the Twin
Oise Clutch Company fo s customer or o0
thousand (2,000) howrs of service, whichever
occurs fired.

{b) Complete units ar parts returned® within this
warranty period, transportation charges prepaid,
which are found by the Twin Disc Clutch Com-
pany to be defective in material or workmanship
shall at their optinn be repaired, replaced or
orecited, No claims will be allowed which in the
opindon of the Twin Dise Clutch Company result
from cemplete units or parts having been sub-
jected to abuse or meglect or where failure has
been canscd by accident.

{e) Any warranty is void unless the buyer or his agent
provides proper care and storage of complete units
and parts from date of shipment to date placed
in service and unless units are properly installed
within Tated capacity with installations properly
engineered in accordance with Lhe practices
approved by the Twin Disc Cluteh Company.

{d} The Twin Dise Clutch Company shall not he
responsihle fur contingent liability or consequen-
tinl damages of any sort arising through the
failure of any complete unit or part.

{c) Mo person except authorized faclory representa-
tives may assume any lHability ur expense in the
replacing of parts or servicing of units within the
warranty period escept when such expense s
authorized in advance and in wriling by the Twin
Disce Clitch Company,

{f} The right is reserved te improve the product
through changes in design or muterials withowt
being obligated to ineorporate such changes in
products of prior manufacture,

eall usits and parls, emcemt hedraolic, to be returmed Lo the

factory at Bacine, Wiseonsin,® Hyidranlic unit el pacts o
be vehrrmed te the factowy at Hockford, THinods

.

TWIN DISC CLUTCH COMPANY

RACINE, WISCONSIN, U. S. A,, Rockford, Hiinois



\m( ﬁ“ﬁ )

FOWER TRANSMISSION EQUIPMENT
A

TWIN DISC (E-I;_I.I_T_E_H COMPANY

RACINE, WISCONSIN, U. S. A., Rockford, Hlinois
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