


Chaprer 8 Reducrion and Keversing Gear
{. Construction
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1. Construction
1-1 Specifications
' Ergine madsl YSMB YaM12
 Redutlion si_.rstain Twestage reduction, spur gear
Reviarsing systam Conasant mesh gEaT
Chutch Wel lype single-dise, mechanicaily coerated
Forwand 1.95, 253 T, 308
Reduction matle
Raverse 1,95, 293 1.4, 508
Ifput shaft Courmer clociowbss g viewed (rom star
Birection of rotation Forward Cobnter clos iwige as vimsad Irom stam
Outpul shall
Reverse Clockw 2z ag v owed from 5iem
Lubricating o ) SAE 20040
Lubricating oll cacacity C7F 40,185 LLS, Gal) (lotal 02 oiss LS, Sel)ellectiva)
Dy welight 21.5kg (47.3 |bs ) | 232k 51,7 s
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Chapter ¥ Reduction and Reversing Gear
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Chapter 9 Reduction and Reversing Genr

1. Cansfruction

SM/VSM

1-3 Power transmission sysiem

Reverss |dia gear

y Favaran gear
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Feverse ide gear

Forwmard pears
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Culgut skeft ~, i

_=IAmat 5af

_ - Forwerd |die gaar

o Chutpit BRaft gear

Forward -
Model Forward fegr Forwgrs idle gear LEr e dpi Feduction ratio
VaNE &=l E= 3528 Z= BE/AY = M6 = 1,952
=i Z2=18 Z = 3800 Z=14 SR 34i22 = 2978
Z =420 Z=75 42422 % 35031 = 1 976
=Y e 7 =54 kT
£ o= &2 24 L= 42824 =470 = ZORD
Reverse )
Maddeal Renverea oear Raverse ldle paar Forward idle gear Larqga gear Racuction rato
oy 2 = M—21 - 2= 3505 2=20 24024 « 35020 = 23126 — 852
YEME Z=124 . J s
= 1B=24 2 - ab—22 P 2424 » 3519 = 34022 = 2820
Z=24—28 2 = #4711 2=X 208/28 » 42124 © 3531 = 1.976
YEM12 ="M it : ;
Z =228 Z = dZ=—7d B 28728 » 42124 = 420248 — F0B5
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Chapter 9 Reductinn and Reverving CGear
f. Construction

SMYEM

1-4 Cluich transmission mechanism

The reduction-and reversing gears al s anging includs &
lorward gear, reverse gear, culput shaft gear and two idle
gears (a lorward Icle gear and a reverse idle gear). In the
idle pgear, the gear wheel and pinion are censtocted in-
teqgrally with each ather,
These gessrs d@re always inomesh and relate both fenwero
and backward.
(1) Wihen moving ferwand:
There are twa frictian discs. The pawer is transmitied
ta tha |ett triction disc, then from gear B fo gear G5, &
C,)and gear D to drive the progelier shafs,

Fiewrhme|

4

Eragina
Engine mide
Farward gear r_‘-\\
"
B~ =
i
19ling

Forward |dle gear

o

Cutpul shetlt

FPrimped I dopon

FEIZAMITH

12} When moving astam:
The power is transinitied 10 tha rignt friction disc, ang
in turn to gear A, gear £ (B & E), gear GG, & C), ana
gear D to drive the oropeller shaft

Flwwnael

Ergina

Engpin Sica

_ —Revarse gesr A

Forward idle gear

Erac

Thus, by cperating a gear lever, the riaht and lell fricticn
digcs are ussd as appropriate, depending upon ihe
transmiszion mode of ahead or astam. All gears & con-
stant meshed type. and the friction discs are normally turn-
ing in oppasite dirsctions except in their nsulral position




Chapler ¥ Reduction and Reversing Gear
! Construction

3 When in neulral position:

The twe friction discs are Iree (tom the friction plate,
and gears & B C and D are all stationary even when
the engine is running. & nautral positioning plece
Tumished s as not to transmit power 1o belwesn the
fricion plate and the friction discs. Tharelore, “accom:
panimenl” docs not occur with the progellar shatt

while

the mechanism is in ks neutral position,
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Chaprer ¥ Reduction and Reversing Gear
1. Handling the Reduciion and Reversing Geary

SM S YSM

3. Handling the Reduction and Reversing Gears

3-1 Adjusiments
3.1.1 Adjusting the adjusting screw lor clutch neutral posi-

1.

I3

]

tion

Femove the cag nut on the uppar inclined surtaca al
the clutch forward shalt gear box ard |Cosen Lhe
Clamm nul.

Operate the enging, and with the controlling fever n
the neutral position, turn the neutral position adjusting
soraw clockwise of counterclockwise unlil the outpud
shatt counling stops rotaling (about 142 ar 1 full).

Alter making sure the cotput shatt coupling will nat
rotane farwand or cackward, lighlen the clamp nul.
Afttar tightening the clamp nul, securely lighlen the
cap nul.

Too much tightening may break the inside sprinpg. Be
very caraful,

Primbed in Jdapen
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Chapler 9 Reduction and Reversing Gear
4. Inspection and Servicing

SM/ YEM

4. Inspection and Servicing

4-1 Condition of clutch housing

1. Check the clutch case lor cracks using a test hammer
and, ¥ necessary, Inepect by color-check. If cracks
are noted, replace i1 wilh new ong,

2. Check each bearing housing for burning damage, ¢
arty tamage (s detected, measure the Ingide digmetar,
it the Inside diameter has reached the wear limit,
replaca the housing.

4.2 Condition of each bearing
1. Gheck each bearing for damage and rust. If a bearlng Is
rualy or its balls, relainer, sto. ara damarged, replaca
2 Smoolhrolation
It the rozation of a bearlng 15 uneven or produces NoISe.
replace i wilh a new one.

4-3 Condition of each gear

1. Damaged looth surface
Check the tooth eurtace ol each gear tar cracks, sorat-
ches and piching. Replace when serous damage is
found,
2. Beaing of looth surface
Chack the tooth surface of sach gear for bearing
I the bearing s fess than 70% of the face width, find
outwhy this has happened, and, Iif necessary, replace
tha gear. Meithar the tocth lep nor the ooth l=nk
should have any bearing
Check the filted part of shatts or 5 key grooves for
pracks and burming daemage and replace, when need-
&0,

T

4. Backlash of gagar e (i)
S vema | ysmiz
Slandard visloe
Forwerd gear ard (dlar gesr LT
Fevarse gesr and Idler gear (0.0047 v 0,007
Ichler gear and lasgs gaar

Reptace lhe gear when gear noise becomes 100 [oud,

4-4 Friction disk

1. Check the riction disk for eracks, burning damage and
fracture, and repair any damage. Replace all dizcolorad
o sarious’y damaged frction disks.

2 Check the friction disk for wear
Il s Lhickness ig less Lhan the values hsted below,
replace,

Fricliven cisk

ThKeiiess
i i)
TSME [ YEM12

Suarmdand vedug Wgar il walue I Standand vl 'l.'»._faa_ar irl_'!!'j_rq_l_qg_
=R : . Eiiea 4.5 - i +.5
Thickness of 1ction Sisk 3 g AT
hickness ot Inction i | 59560 0:2480) 0.1772) | W ZIE2 ), 24800 G

Printed ipdupon
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Chapier @ Reduction and Keversing Gear
4. Inspeciion and Servicing

SM/YEM

3. Beplacing the (nction cisk
1) Remove the clutch and take out the friction dis«,
&) Aftar ramoving tha binding wire, remove the ball

3 After replacing the friction disk, tignien the bolt,
=g-mdi-i

Tightening forgue | 201025 (1426 ~ 12.07]

1) By uzing a binding wire, bind 1he boll In the direc
tiom inwhich the boll istightened.

4-5 Friction disk and neutral posilion holding pawl.

1. Check the fnelion disk and neatrsl pesition holding
pawl for damags and burning damage. I they are
sernously damaged, replace

2. Friction disk wear,

. mm Ming
Y EME YEM12
Slendard Lirmit Standard Lirut
dimseelons | dimansions l:1ir'n_-3_.nsi:-ns Jimensions
WWidth of 13 7.4 18 178
friction disk {0.7087) (0. O {07087 (0. 7008
1 - Width
3 MNeuvtral position halding pawl, i
= T gitenl Hisk
B
B
=,
“Mevtral posit or aaiding el )

YSMBIYSMIZ Standard dimensions

Clegrance al aasembly

' Wear Imil ol comperent part

Cutsids diamates of pawl A 6 "0 40500 G 2add)
Diameter af ha's of disk T (02362 - 0.2402)
Outade slamater of paw) B £ 03484 r 0.3524)
(0543 e 0.0583)

L C= = O o)

Dizmater ol hobe of disk

Check the paw! Hp tor wear

Frimfend an dupun
POZ2AS0TE

D05 - 025 03
{0020 < 0.0 i A7)




Chupter ¥ Reduction and Reversing Gear

4. Ingpection and Nervicin bbb
fil i SMIYSM
4. Spring lor neulral positian halding paw! (for bath Y5MaE
and YSM12)
Check the spring tor braaks, corrosion, and permancnt
deformation. e i
Standard duvensions Linit clmension
Fraa grngth of spring 2 o ULB065) 21 mimi T BEaE
4-6 Clutch housing A and clulch housing B
1. Check the friction surface of the clutch housing for
cracks, damage, seizure aic Repairany damage. |1 the
houging i5 cracked or ssrousiy damaged, replace,
2. Wear of triction surlace
Alter bolting cluten heosing A ard clulen oasing 8
togetner, as shown in the diagram Selow, moasure the
wzar and width of Ihe friction surfaca.
T (in b
YaME TFEMI12
Standard dimansian | Wear lirut dimanaion Blancerd thinension Wilear limit dormanaion
Friction surlags ard Xhamm a5 T3dmm 2
friction surface widih R e o] M3TED) {13160 {13700

4-T V-lever and spectacle link

1, Wear of V-lever underside
Check the V:lavars surface. whsr |1 comas Nt oon-

tact with the rofler of the held gown slamp; for damage

and wear

Note;

Lewar mowrding fixture side

Slutch howsing & 3ide

gy

| f
¢

..—|I|'——+-

!
Sarlaup in wonleal with maila

H speciticationa citfer from Y specihcalons 0 Y.

lever shaps, but the two specifications are the sama

ir shatt diameltar.

2. Shaftdiameler and clearance of V-lever

Shet digmeabaer A

Diarmeter ol hals in levar
maiating fletare

LNTTAN

Shafl diameter B

Chametar of hele e
clutch hoassing A

Priztvd i dagan

Standard dimensions Claarance 4l asseimbly ’“ﬁg_&gﬂ;&"ﬁ:ﬁ,"”*
e
| (04535 ~0.4697) 007 w18 03
oarm | O A D00, (0,001
%
124724 ~0.4751)
12205
{14836 - 04687 D07 =118 0
= T (02 . [ D04 (n.008
i
(04724 ~i 0 4731
LR

FURE T




Chupier % Reduction and Reversing Gear
4. Imypection and Servicing

SALS VM

3. Spectacie link

Sieal disk sice pir

Velaver sidee pin hola

Friction disk-side pin hols

(&

Dlamater af hcds in V-laver

o

7
e s ;
— .

mm (i b
Stancard dimensicns

A TG 3152 ~ 0 2157)

Diamataraf pla keda o V-laver
side (Speciach link)

 Diarnater af hole in IHzton disk
sloe (zpactacia k)

Diarmater of pin

B 1313003135 ~-0.0200)

BH2E18 (6 3450 ~ 03156

8 | 3Ein 03152 ~ 0.3158)

4-8 Hold-down clamp

YSMB-R, YSM12-R YSMA-Y, YSM12-Y

Promled on dupen
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Chapter % Reduction and Reversing Gear
4, tmspection and Servicing

Stancard dimansinns

SMFSM
1, Haold-down clamp Raller
Check Ihe rollar surface Tor damage and wear, If it is
seriously damaged or worn oul replace the rallar
Make sure that the mller mtates srmoosthly, i i)
o YSMB R YSMEY
YEM12-1  ¥YEMI1Z-Y
Standard dimensions Wl i dirmiensive
Chside diarretss of roller | 15 0. 5906] 4.5 5T
2 Clearance betwsaen woller and hold-down clamp case, mmi {in}
Slandard dirmensions Clgggr‘mcglf Vear |lemit
Shaft diameter of hoid-down clamp A 180 TOET) 0,018 ~ 062 .15
Diamarer of hale in hoid-duwn clamp case & 1807087 {00006 ~ 0.0020 (.00
Shatl diameter of hold-gawn clamp B a [[!__.'_]‘IMr 0,013~ 0043 .15
Diamarar of notein ho'd-down clamp case B B {02150y (0.0005 ~ 0.0017) (00059
3, Spring for nold-down clamp
Check Lthe spring (o breaks, carrosian, permanant
ceformations, eto. T in)
YaME-R YSK1E-R EME-Y, YEMIZY

Limit dimerisions

Standard dhimensens

Limmiit difension s

g o 12 {0.7480) 17510 890} a1 (1 2205, 2911 1417}
4-9 Forward shaft and sliding shalt (for both YSME and YSM12)
1. Clearance between forward shaft and sliding shatft
Fiir shail ~
Dusn g el Sl
iy [ ;f Raverae shall
i [}
\ Lo +— i /
T T + =
o ‘.-. | = —EI - S— A
=0 _F'—.'J § T
 —— ~ Y
mm (in
Clearance al Maimam glicianhe
Srandard dimenskanz assemmbly miparance
15219
Cutside dametes of sliding shatt DI {05648 - 0. 5356 T a4
{5 ‘002 (0038 o 00067 (L0118
Inaldte tameater of bush i ERnG -*I-Jﬂ Ra1
N 15 010
: e nie
Cutzide diemster of iding sha't D2 D5E4E 0, 5868) 40~ D47 Aa
16U ORIEE e OO ) (G 0a)
Inside ciameter of fush {05906 ,._!',15913}

Printed in Japan
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Chapter 9 Reduction und Reversing Gear
4. Inspection and Servicing

SM /S YEM

4-10 Lever {fork

mirr (in)
G ' Claarance at Clearanca al limi
Terdard dimession s &l LEs
A a8
Diarneter of fever Tork shad) T
(/854 - L TET Y 0020 = .08 0.25
20 0BT (R.O00R - 0.0036) (CRISE)
Dlarmetar ol hola in raar d (L7802 ~ 0 TEO0)

4-11 Shifter bush and shitter driving plate

1w Ny

Slangsrd dimanzion

3
o 30
5 Wh:lf.huFH‘ufleriu:jlr (06280 ~ 062607)
Wiclth ot groova in 1 7013
shiltar driving plata LB o (A0

Clearance-at Clegrerce al imit
azsembly of use
0,032 ~ 30648 03
10,0013 re 00027 DB

4-12 Idle gear shaft (forward side and reverse side)

1. Cheek Searings for burning camags. IF the damage (s
sarious, replace the idle gear shatl,

2. Check the O rirg for damage, it it is serously damag
ad, replace the idke gear shaft,

4-13 Outpul shaft.

. Chack the key groove for cracking. Il 1 is dsfactive,
replace the cutput shafl,

2. Check the oearing lor burning damage and wear. I it |s
consldarably damaged or worn, replace Lhe bearing

3. Check the cil seal section tor wear. If 1 is conslderably
waorn, replace the oll scal.

4, Chech the ol seal It itis detactive, replace il

FPrinted in Jupay
FRIAG0TE
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Chaprer ¥ Neductian and Reversing Gear
3. Disassembling the Reduction and Revirsing Gears

SMYAM
5. Disassembling the Reduction
and Reversing Gears
5.1 Disassembling the clutch
| Remove spld pin stottad nul and sheftar, 3. Extrazt the bearing

2. By strasghisaming the bent washer remove tha lock nol

4. Remove the clamp boits bmom cluteh housings A ang
H.

Frigred iw tapan
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Chaprer ¥ Reduction and Reversing Gear
5. Disassembling the Reduction amd Reversing Geary

SMFEM

E. Remaveclutch housing B. g, Companent parisatter disassembling
This can be removad easily by prving open the gap
bolwoen & and B
The pesilioning paw and spring can jump oul, Be
carelul. Each 4 piaces.

6, Remave the pin of the connccting spectacie hink and
thee W-lever, pin, lxtures, hoosing & and shiding snaft,

7. Remove the forward gear, its fsather kay and circlip
& Remoave the forward shaft and hoiding FHelion plate
Pull caut the ball bearing at the same time,

Prigied (n Jdapin
TORIARITH oAn




Chapter ¥ Reduction and Reversing Gear

. D Reducrion amd eversing Geary
5. Dsassembling the 5 SALS VSN

5-2 Disassambling the idle gear and output shaft

1 Remove the le shaft (1) for the forward shall and rnot.
(2 The O ring (3 bearing ) retaining ring (5 cotlar,
torward grar {6 and bearing (4) shoold ba removed in
the order named,

£ HAemowve the |die shaft (1) for the reverse shaft and nut.
(2 Tha Q ring (3), baarning (F), ratsinimng ring (8 collar,
reverse gear (9) and bearing (7) should be removed In
tee order namescd

3 Extract the oulput shafl (10 by straighlening s
washer and |oosening s clamp nut.

The rear lid (11), bearing (12 and outpul gedr (13)
should be removed in the order named.

Frinted ifn Jdeper
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Chapter 9 Reduction and Reversing Gear
#. Rewssembling the Reduction and Reversing Gears

SMYSM
] =
6. Reassembling the Reduction
-
and Reversing Gears
Nofe: Rinse the component parts amd reassemble them in 3. Attach the idle shatt far the forward shatt along with
the correct segquence its component parts,
Reassemble the component parts by reversing the
6-1 Reassembling ihe idle gear and output shaft disassembly proceduras,

1. Attach the output shaft,
Be careful not In damage the oil seal

(o

g 7

5
E % Forward iwdla gear eha’t

Output shaft —

6-2 Reassembling the clutch

1. Reassemble the forward shaft and the Inclion plata
freverse] with the holding friction plate placed In

2. Atlach the Idle shaft lor the reverse shalt along wiih its hatwesn
compenent parts. _ 2. Insart the ball bearing and [it the circlip.
Reassembls the Gl:ln'!pl:"nﬂﬂt parts by reversing the The baaring No. should be visibia from putsine
reassermbly procedures, kg {fi-1b) 3, Put the sliding shaft and housing A back logether, and

LB~ T2 attach them tc the lorwand shaft

. o e Do not fail to attach the neutral position holding
; spring,
| 4. Allach the V-levar, pin, lixlure and connecting spec-
i facle link pin.
U Arrange tham =0 that the Viever Mo, coincides with

the triction plate housiflg No.

Haverde il geor shall

Elign rmuark

Frivied in Jence
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Chopter 9 R«.%Hmi&n and Reversing Ciear
6. Reassembling rhe Heduction and Reversing Gears

6. Fit the cluleh housing B into place and lighlers the
tlamp ball,
Align the mar< cn housing B with that on the Velever
kg-rm ft b
© Tohtening torque | 2310 27 (1663 ~ 1363

£. Assembiz the feather key, Torward gear, ball bearing
and tant washer, and tighten tha lock nut
Flace them nside the forwarnd gear lacs with the
longer flange,

i e

s

7
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