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FORWARD

Yasmato model 302 is a 24, 2 cubic inch stoeck racing

"s predecessocrs, the model 80, 102 and 202,

developed specifically for u=se in the

dollar parimutuel boat racing industzy in

n, These motors are rTeguired to run heat, day after day

nes

in

in relation to

has

port timing and
H, P,

just six short
the biggest
Compare this
crack and fail
engl

that ownesa
that the model
industroy.

Essentially,

reliability at racing speesds, Iherefore, like

commcial aircraft, they have been “over—designed *

the job they perform,

this 33 H, P, engine is s strong twin which

been detuned by use of a low compression head, mild

one #small carburetor, When putting out 33

at &, 800 RPM, the 302 is just loafing, No wonder, in

years, the model 80, 102 and 202 has become

and most popular class 1n UIM and APBA,

with other fishing powerheads which vibrate,

at rTacing speed, In simple term, Lhese

nes are made virtually *Bullet Preoof Ask the racer

model 80 102 or 202, You too will be convinced

2302 is the best buy today in the marine




1. GENERAL

Erom the manufacturer of Yamatoc Molors, we sincerely thank
you for selecting the Yamatleo model 302 rzcing outboard
motor, ITv operate this ocutboard motor safely and
efficiently, please read this instruction manuali carefally,
It will help you get a good understanding af the
precautions in operation and how to service and maintalin

it for maximum performance, reliability and extended 1ife,

As in most form of racing, there is risk which may cause
bodily injury, Yamato Motor suggest that extreme cauticon
be taken whenever vou operate this moetor., Yamato Motor can
not e responsible or liable for any mishaps that may

occur while operating this motor,



I OPERATION OF MOTOR

I1-1 Precaution Prior to Starting Motor

A, Check thumb screw handles to be sure 1t is tight,

B. Check for oil in gear case,

., Check conditieon of high tension wires and spark plusgs,
Be sure it is firmly tightened,

D, Check fuel in tank to be sure zufficient gquantity
remaiﬁé for the anticipated run,

E, Check for proper engine height and angle.,

F, Check steering system for proper installation and
ftightnesas,

G. Check throttle system for tightness, Be sure 1t is free
from bind and free to return te closed position,

H. When the motor is cold, we suggest that the motor be
warmed up prior to launching For safety sake, we suggest
that the propeller be removed, Caution Remove spark plusg

wires whenever propeller is removed or installed.

I—2 How to Start Motor,

A, Set fuel cock in vertical position, air vent (fuel cap)
opened, main needle opened 1-—-1.2 turn, and spark plusg
wire attached to the proper plug.

B Check flwoat pin, Approximately 518" should be
protruding above carburetoeoer float cover.

Set timing handle about midway of trawvel,

D, Pull choke lever (on cold moter anly). See figure—1,
On preheasated motors, do not use choke, Instead, open

throttle approximately 1.8 to 1,4, Howewver, for cold

motor, PO NOI OPEN THROIILE

F,. Wrap starter rope 1—1./2 to 2 turns on starter pulley.

9!

Pull starter rope vigorously, repeait if necessary.
H,. As socon as moctor starts, push choke 1in, See figure-—2
I. 1f metor starts but stops immediately, it may or may not

be necessary to reset choke,

[

Repeat step G and H.
K. After motor starts, shift timing handle all the way to
the right {exhaust side),

L. Increase motor RPM.



M, For safety reasons, we suggest that the air idling screw
be set all the way in and the throtitle mtop backed off
completely so that the motor will neot centinue to run

if the driver ig thrown ocut of the boat,

figure—1 figure—2

I—-23 T1f Hull Fails teog Plane

A, Stop motor after 30 seconds.

B, Check transom heizht and angle,

¢, Check for foreign object around propeller and lower
unit,

D, Check for damaged and. or wrong propeller,
Check motor, If motor lacks powerl, zee trouble

shooting chart.

I—4 Things Lo Observe and Adjust Durinsg Operation,

A. Be sure timing lever (Magneto#l}is in full advanced
position,

B, Open threottle for maximum power,

C., Adjust high speed main needle {Carb##l8) for maximum
power,

D. Check water outlet, Be sure iI is neot stTeaming,

E, Check RPM{if tachomeler is available)., Do not =zxceed
8, 000,

F, Listen for any unusual moise.

I-5 How to Stop Moltor

A. Release threttle lever,
B, If kill switech is jnstalled, use it to stopr molor,
¢ Alternate metheod of stopping motor ig to shift timing

lever toward the left {intake sidel,

744



I-8 Care of Motor After Use

A, Wipe spilled gascline with elean raas.

B Wipe water around power head,

G, If metor has been used in salt water, flush motor
internalily as well as externally with freshk water,
CAUTIION Do not tip motor upside down, Water can entier
exhanst port and can cause searious damags.

D, CAUIION When layinzg motor on it s side, be sure the
exhaust side faces down,

I—-7 Submerged Moior

A.1f motor iz submerged in water for any reason , take the
following action immediately,

1. Remove pf-opellexa
2., Remove spark plug and cylinder head, {remove cylinder
head only when submerged at high speed)., Cylinder head
gasket iz often bhlown due to hydraulic hammer, The
gasket acts as & fuse which minimizes further internal
damage,

3, Turn motor by hand. I1f complete revalution is possible
without any bind, complete the following.,

2. I'f motor has been submerged in =z2zalt water, flush molor
with fresh water thru carburetor while tTurning motor
slowly, Clean extericr parts with fresh water,

b, Remove starter pulley and ccil plate assembly. {see
par WM—%2), Flush with clean fresh water, Clean and dry
all electrical parts, Reinstall starter pulley o2nly,

¢, Drain fuel tank, fuel line and warbureilor,

d. Set motor with cylinder head facing down,

e. Crank motor several times,

f. Iarn motor so that exhaust side is facing down,

g. Rep=at step e,

h, Repeat step d.

i. Crank motor, Repeat step d thru h until all water is
expellied.

j. Flush with fresh mixture of gas and oil.

k, Repeat step 4 thru h until most of the gas and oil
mixture is expelled. Wipe all gas and oil thait may
have spilled on motor.

1. Reassemble magneto assembly,

_5_.



4,

m. Attach high tension wires to spark pluag.

GROUND spark pluag.

n. Pull starter pullewy and check spark plug, Both plusgs

must be firing,

 Reassemble (except propeller), refuel 2ud run motor for

20 seconds at intermediate sgpeed.

. Replace propeller, CAUTION Remove spark plug wire when

installing or removing propeller,

Install on hull and rum at least tTen minutes al half
throttle,

Tf motor binds when turned by hand, iznternal damage
such as bent connecting rod, bent crankshaft, ecrankcase
and/or fracture in cylinder may have occurred. Remove
as much water as possible by following step 3—a thru
3—~i, Wash and voat internsl}l and external parts wilh

oil, Complete disassembly is recommended,



I DISASSEMBLY, INSPECTION AND REASSEMBLY

H—1 POWER UNIT

A, Disassembly
1. Remove Magneto assembly (see magneto section).
2. It is not necesgsary to Temove fuel tank, However, for
the beginner, it will be eazier to work without it
3. Remove carburetor.
4, Remove intake manifold assembly.
5 Bemaove reed valve assembly, exhaust flange, cylinder
head,
8., Remove power unit by rémoving £ix 8mm nuts using 1Z2mm
box wrench or socket,
7. Seperate power unit from lower unit,

8, Remove 3ix 10mm nuts using l4mm box wrench to remove

.

cylinder bleeck, CAUITIGN: Do not pry with screw driver

orf other shsrp tool,

rf;

9, Remove pisten pin clip

10, Remove piston pin, CAUIICGN: Do not mar piston.

11, Remove piston,

12, Remove three Bmm bolts holding lower bearing case
assembly (P—18}), It 1s not necessary teo remove fail
flange @ssembly except when replacing oil seal,

13 Eemove flywheel and kevy.

14, Remowve four Bmm bolts hoelding upper bearing casae
assembly (P—7).

15, Split crankecase by removing ten 8mm nuts wusing
12mm socket.

18, Split ecrankcase assembly by tapping with soft hammer,
CAUIION: Do not pry with screw driver or othesr sharp
tool,

17, Remove crankshafrt,

18, Inspect lower bearing assembly without removing from
crankshafzt, If bearing is defective, use special tool,
PULLER—-bearing case lower, part H#17-9040, CAUTIION: REMOVE
CLIP{(P-24) priocr to remcoving lower bearing assembly.

19, Remove clip (p—17} whiech holds split sleeve, cenier
bearing (p—15). CAUIION: Slight discoloration of center
bearing is not detrimental to the l1ife of this

hbearing.,



20, Clean all parts in saoalwvent, Scrape off carbon and
gasket residue,

B, INSPECIION

1. Slight scratches on cylinder wall is permissible,
Hone if necessary.

2. Replace piston rings if gap exceeds 0, 0327 (0, Smm) .

3, To check crankshaft, remove all bearings, Place Y
bloeks on surface plate, Support crankshafit ends on “V"
blocks, Check by placing dial indicater on center
bearing surface while turning crankshaft Maximum
crankshaft deflection permissible————0, 0032" (0, 0 2mm])

4, Check upper and lower bearing for pits, excessive end
play and wear.,

5, Maximum bore wear—————2, 602&",

8. Minimum piston diameter————2, 5858” (measured at piston
skirt, thrust side, 9,18 above bottom),

¢ Reassemble in reverse order with the following
precautions,

1, Lubrieceate all bearings.

2, When placing crankshaft in crankcase, be sure knock
pin(p—-64) fits into split sleeve of center besaring
{(p—15), Center bearing clip faces up., Bee figure—5b,

3, After placing crankshaft in crankcase, install two G mm
bolts on upper bearing cazse assembly and one Bmm bolt
on lower bearing case assembly on to crankcacse,

See figure 3 and 4.

4 Use gasket sealer to seal crankcase matiing surfaces.

5 Install two remaining bolts to top and one to lower
bearing case, Iorgque all 8mm bolts 5-7 fi=—-1bs=s
(70—100 Kg—cm),

6§, Install remaining 8mm nuts and two bolts on to
crankcase, Torque all 8mm boltse and nuts 14—-18 ft—1bs
(200—-250 kg—cm). See figure—©6

7, Install piston., Piston has an arrow stamped on head,
This arrow must be pointed up, Center piston pin.
Install piston clips.



8 Inatall piston rings, The side that faces cylinder
head is marked with a *“I7,

9, Be sure that cylinder bloeck and crankcase is flush at
bottom Iosrque cylinder to crankease nut 22-25 ft—-1bs

(300—350 kg—cm). Sees figure 7 and B,

figure—4




figure—7

figure—28

10, Be certain that exhaust

11,

See figure 10,

pipe

Iorqgque cylinder head 14-18

figure—11 for prope

utmoatf importance

as specified, Over

with noticeable loss

figure-—9

sequence.
all
tightening

powe I,

feo—1bs {2

o

sh with lower unit,

O00—-250 kg—om} . See
ion: It is of

d nuts be torgued

rause disteriion
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-2 MAGNETO

A, Disassembly

1. Remove starter pulley bolt (p—87)and washer (P82),

jxe)

Remove starter pulley {p—28),

3. Remove key (P—98).

4, Remeve four clamp plate nuts (M42), washers {M20) and
clamp plates (M41),

5, Remove coil plate assembly (m—1}), Tap with soft hammer

teo 1lift up. See figure—11,

&. Remaove flywheel nut (M—468)., Use special tool 17—98155,
Clamp flywheel, ©See figure—12,

7. Remove flywheel {(M—44) using special tool 17—891865,
See figure—13,

83, Clean all parts in solwvent, Wipe dry or blow with air,

figure—11 figure—12




B. Reassemble in reverse order with following precaution,
1, Lubricate inside of coil plate assembly with grease.
2, Insure that flywheel key 1s ssated proeperly.

3, Use clamp flywheel, special tocl 15-9020 when
tightening flywheel, Iighten 40—47 ft—1bs
(E50—-850 Kg—cm}.

4, Clamp plate (M18) has one side protuding, IThis side
faces up,

5, When setting ignition timing, spark advance lever can
be adjusted by moving bolt {P72}), Use dial indicator
thru spark plug hole Reotate pullsy to mark fred line)lon
coil plate assembly, Spark plug of #1 c¢cylinder ghould
spark when inscribed mark on pulley reaches mark on

coil plate assembly. See figure—14,

figure—14

C., SPECIFICAIION
1. Ignition timing when using dial indicatoer in spark
plug hole, 0, 200-0, 250 (5—-8. 6mm)
2. 8Spark distsance
min g, 24 { 6mm) ., 500rpm
min 0, 40 (10mm) /3000rpm
3, Fly wheel nut torgue:40—47 ft—1bs (B50—-650 Kg—cm)
4, Pulley bolt teoerque:l14—18 fi—1bs (200—-250 Kg—ocm)

I-3 CARBUREIQOR

A, Disassembly

. Remove 2 Phillip screws {(C45) from float cover,

[SVER o

. Remove nut (C—-9),
3, Remove banjo (C—8),
4, Float assembly can be removed from tTop,

CAUTION: Do not bend needle.



MAGNETO GROUP




CARBURETOR GROUP




5 Remove spring plate (C—17),

8, Loosen holder (C—12}),

7. Remove main needle (C—16) assemb

2, Remove plugs {C—36, 28) and pilot

9, Remove jet (C—27, 30, 31).,

ly.
screw {C—38).

solvent,

scaking in

c2hitness,

for

10, Clean body and all parts in clean

11, If extremely corroded op dirty,
carburefor cleaner is recommended,

B. Inspection

1. Inspect float needle for strai

2. Inspect float needle contact,

3, Inspect all passage ways and Jjets

C. Reassemble in Reverse Qrder

CAUTION:

1. Check throttle butterfly for smooth movement
proeper return,

2. 8et fivat level to 1-—1,4" {3imm), Measure from
float pin to tep of float, See figure—15,

figure—15%

3, Do noet misplace main air Jjety, {(G—30) and =slow
{C—-31), Main air jet has an I.D of 0, 058",
jet ({(C—31) has an I, D of 0. 038" (0, 9mm) and is
behind above Jject,

4, Adjust link bar (P—87)only at closed throttl
Be sure throttle butterfly closes fully and

commercial

obstructions,

and
tip of
air Jjet

Slow air

located

e.

smoothly.,



H—-4 GEAR CASE

A, Dissssembly

1, Using wrench, tail cap, special tool 17—-927%, loozsen tail

cap {(G31), CAUTION: LEFIT HAND IHREAD.

2., Remove tail cap and propeller shaft assemly by~~~ -

a,

1.
m,

n.,

Removing O—ring (G39)
Removing clip {(G38)
Removing guard plate (G37)}
Removing coil seal (G35)

Removing spacer (G38)

 Removing elip (G21}

Using special tool, Bevel Puller, Partf#l15—-8240,
remecve gear (G23).

Remove thrust washer (G225}

Remove geal key (G24)

Slowly heat tail cap assembly 200—-300F (100—-150C)
ITap propeller shaft gently from gear end Tao remove

prepeller shaft with attached parts, See figure—18

igure—16

Remove needle roller bearing (G32}.
Remove clip {G21),

Remove two ball bearings (G20),.

Remove pinion gear nut {G—-17)uging l14mm box wrench,

Remove clip (G—14),

3.
4,
5. Clamp pinionrn shaft {(G-10)in vice,
8.

Tap gear case with plastic or rubber hammer to remove

pinion shaft with parts attached,

7, Remove clip (G—12},

8. Remove ball bearing (G—-11) by pressing,

g, Press needle roller bearing (G—2) down,

10, Clean all parts in sclvent and dry with compressed

air,



11, CAUTION: Do not spin bearing with compressed air,

B. INSPECIION
1, When draining gear oil, check for water in gear case,

If oil appears white, replace 0il seals and O—rine,.

2, Inspect gear for wear, pitts and full contact, If gears

are not in full contact, shaft may be bent or =him
adjustment is incorrect,

3. Check all bearings for wesar.

¢, REASSEMBLY

1, Assemble in reverse order,

2 Press needle rolier bearing {G—-2) 1. 614" (4imm from top
of gear case housing).

3, Add or remove shim (G—13, —15)to adjust up and down
movement of pinion shaft, IThere should be no bind and
only a slight perceptible end plavy.

4, Back lash of gear should be between 0, 004 to 0, 006"
(0,1 teo 0, 15mm). Adjust by adding or removing shims
(G—28).

5, Torgue pinion shaft nut 22-25 ft—1bs (300-350 Kg—cm),

8. When replacing tail cap assembly, coat threads and body

of tail cap with graphite grease,
7. Torgue tail cap 50—-55 ft—1bs (700-750 Kg—-cmj.
8, Fill gear case with a good gquality gear o0il (GO—-80).

Fill from bottom of plug until it overflows from top

piug.
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Iv IROUBLE SHOCIING

Boat does not match motor Tl ow W s

Beat overloaded. Hull bottom coated with

shells, Propeller pitch exessive, Bottom ve =g A
hooked

Tilt angle incorrectly set ¥y b ¥ ki T
Installation of meotor low W W
Installation of motor high ) r wow
Propeller slips s e i bl
Propeller pin sheared w i
Propeller damaged or fouled withdebris 7 xwl % e &
or seaweed

Cavitation ¥r T Yz i
Cooling water circuit clogged ¥r 7 o oW
Water in fuel pis g w L

Ignition of spark plug weak or intermittent | +« px4 w T b= g3

Reverse connection of ignition cords WO

Wrong spark plug heat range o 7 Y ¥t
Spark plug fouled hrg pig ¥ Ty b 37

Fuel, mixture teoo rich or too lean oW ] oW || W )ig ¥
High speed jet clogged or improperly sdj. WoR i ot % fwow| 7 Tr
Ovexr choking b pig

Choking motor is necessary T

Float chamber is nct filled with fuel W pid T k4 prg

Fuel line bent or cracked g r pig tr ¥

Alr v

fuel iﬁﬁfﬁliiﬁ closged ox closed, w w R =

Fuel tank empty ole

Fuel filter clogged T Tr % e .

Timing lever in retarded position rovr| o ¥ Y

Probable Cause

Problem




V, CROSES BECIICON OF MOIOR




VI PERFORMANCE CURVES

(HP)
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\..._H fuel consumption

.

3000 4000 5000 6000 7000

engine revolution (RPM)

(kg—m ]

500C

400
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Vi SPECIFICAIION FOGR MODEL 302

i,

Horse Power - ¢

2. Maximum Iorgue

3, Bore X Stroke-

4, Piston Displac

5.

6.

7.

3.

9,
10,
11,
12,
13.
14,
15,
186.
17.
18,
19,
20,
21,
22,
23.
24,
25,
26,
27,

28,

Piston clearan

Cylinderps« v+ s

Port Iiming—In

t

Port Iiming—Exhaust -+ ¢+

Piston clearan

Induction syst

Ceooling system

Carburetor -

ITgnition~» -~

Fiywheel weigh

Starting-«-«+

[s4

e

e

m

Gear ratio- -

Fugl-+ »omwoa«-

Fuel Tank Capa

QiLl v vmomoms s
FPuel mixing

Weilight -

N

r

a

Iransom height

Ignition timin

Spark plug-» <« -~

Spark plug gap

Compression

I

a

Torque Specifi

Reed blocks -

.. +33H, P, at B, 600 RPM

+26. 8 ft—1bs {3, TKg-m at b5B500RPM)

-2, 5698 X 2, 283 (68 X 58mm)
+24, 2 Cubic Inech (398, 9cec)
»ev+ 0, 0037

.2

55 degree B, D, C,

+85 degrees

~+1, B8 C, I. {28cc)

T Reed Valve, 1 set

+Ram waster pressure (propeller)

«+~one Ventury, 28mm

+ITransistor Magneto

+2, 86 1lbs, (Min)

sRope

~14:15

»+Regular gas.,, Min, 86 QCctane

<0, 8 Gal, (2. 3 Liter)

+2 eycle, water cooled
=301

.92 1bs (41, 5Kg}

+ 13 172"

0, 200 te O, 250" R, I, D, C,
~NGK RB102—-10, RR1¢8-10

0, 020

+ 8 6
+Bmm—-~—5—7 ft—1bs

8mm 14-—-18 ft1-~1bs
10mm 22—25 ft—1bs
+1 set Port size 1, 142 X 0, b1z




VI SPECIAL TIOOLS

1, Pulier—Pivat Pin-» -~

2. Clamp—Flywheel

3., Puller—Flywheel-+« o>

4 Puller—Bearing Case (Lower)

5, Clamp-Pulley e s o=

8, Guide—Piston Pin -

7, Wrench—Iail Cape-+» -

8. Puller—Bevel Gear- -

9, Bevel Puller Attachment - -

10, Test Propellsz « -

wev e m o Parels5—90190
. . w1 7-9155
e s or e a1 7—-9185
e e n e e e e w e 178040
e e aa e e e e e 2209300
e e e e w e s 179130

’ e v 0 17—82758
N N Rl - - B 4.
e a1 5-9240

e e e e e e 1 T=98350















