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FOREWORD

This service manual outlines procedures for servicing arnd maintaining YANMAR D27A/
D36A DIESEL OUTBOARD MOTOR to obtain maximum life and performance.

It explains about the structure, performance, disassembly and reassembly procedures,
important Inspection points, servicing instructions and the wear iimit of parts. For full
understanding of this manual, also refer to the Operation Manual and Parts Catalog. Besides
refarence use at your service shop, this manual can also be used as a texi for your service
engineers.

A full understanding of the content of this manual leads to accurate and efficient services.
Good servicing guarantees the machine’s performance and prevents troubles.

Please note that there may be changes in the structure explanations or maintenance
instructions resulting from future improvements in quality and performance. If you have any
questions, please contact us.

For accurate and efficient work, the following preparations are necessary:

1. Check the customer's service chart
1} When was the last service?
2) How many months or hours has the machine been used since the last service?
3) What was the trouble and what parts were replaced in the last service?
4) What parts must be replaced in the present service?
2. Preparation of parts
Check the inventory of parts that are necessary for servicing.
3. Preparation of report forms
Inspection and service check sheets, parts measurement record forms and operation
test record forms.
4. Prapare the servicing tools, measuring instruments and containers,etc.

This product has been developed, daesigned and
manufactured in accordance with the Standards for
Quality System of 1ISO 9001 (Intemational Organi-
zation for Standardization) under the following
authorized institutions; JMI (Japan Machinery and
Metals Inspection) Institute, BSI (British Standards
Institution} and EGNET {The Eurcpean Network for
Quality System Assessment and Cartification).

FM23066 N
Certified under the following standards:

1SO 9001 Certified ISO 9001 - 1987 / BS 5750 : Part 1 : 1987 /

EN 29001 - 1987 / JIS Z9901 - 1991
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Chapter 1 General
1. Specifications

1. Specifications

1-1 D27A and D36A series

SMID27A & D36A

Model ! D27A D36A
oce XE | XEP | YE | ¥ XE | XEP | YE | YEP
1128 {When folding 1157 (When folding
Overall length (mm) 730 'the handle 730} 758 the handle 759)
Qverall width {mm} 392 430 437 449
L 1380 — 1434 1417 1438 N — —
0 Il height LEL 1443 e 1493 1480 1501 —— — —
verall height  (mm)y ;) 1505 | 1659 | 1582 | 1563 | «— | —— | e—
SUL 1710 — 1639 1622 — — — —
L 560 — — -—— — e — «—
LL 623 P —— — — — — —
E
|5 Transom length  (mm) UL 685 - - — - - - -
T sSUL 765 — — — P -— - -—
=
g : L 94 102 95 92 116 120 116 120
i 1) Weight " LL 95 103 96 93 117 121 117 121
| *1) Weig tkall gL 9 104 97 94 118 122 118 122
i SuUL 97 108 98 95 — — —— —
Tilt system Manual Hydraulic Manual | Manual | Manual Hydrauhg Manual Hydraulidg
! Starting system Electric | Efectric | Efectric | Recoil | Electric | Electric | Electric | Electric
i Steer . Remote | Rernote | Bar Bar Remcte | Remote | Bar Bar
gering system control | control | handle | handle | control | contral | handle | handle
19.9KW 26.5KW
Max. Qutput (27HP) 4500rpm (36HP) /4500rpm
Type 4 cycte water cooled, Vertical Crankshaft Diesel Engine
Na of cylinders 3
Bare x Stroke {mm) 70 x 70 82 x 70
Displacement (e} 808 1109
Combustion system Direct injection by M—type unit injector
Brake mean effective pressure 0.70MPa (7.18kgt /o) | 0.68MPa (6.98kg! /enl)
Mean piston speed 10.5m/s
Mex. combustion pressure < 9.8MPa (100kgt/er) /19.2
/ compression ratio
Piston head clearance 0.6020.05nm/0. 2nn 0.56%0.05am/0.2na
/ valve clearance
Fuel injection timing FtC 12° b.T.D.C FIC 1%° b.T.D.C
o | Fuel iniection nozzle YDLLA~P-type hole nozzle YDLLA-P—type hole nozzle
2 J 4~ $0.2nm 5— $0.22am
E Fuel injection valve opening pressure 18.61+0.49 MPa(200£5 kgf/cnl)
Firing order 1 240° 9 240° 3 240° ;
Direction of revolution Clockwise (viewed from flywheel side)
Power take —off direction Counter —flywheel side
Driving system of intake . .
/ exhaust valve and fuel pump 0.H.C. system driven by timing belt
Intake system Intake inertia flow pipe
E xhaust systern Cocling water mixing and underwater exhaust system
Lubricating system Forced lubrication by trochoid pump
Lube oil sump | Full amount 2.4 8 30 ¢
capacity Effective amaunt 10 ¢ 132
Type of lube oil AP service grade CD class SAE 15W—40
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Chapter 1 General
1. Specifications

SM/D27A & D36A

D27A D3BA
Model
XE | xeP | YE | ¥ XE | XEP | YE | YEP
Cooling system Direct seawater cooling by rubber impeller pump
Fuel feed system Pressure—feeding by trochoid pump
E Governor type Mechanical floating lever type
=)
& | Starter capacity 12V — 1.2KW | — | 12V — 1t AKW
Generator typse / capacity Dynamao house in flywhee! / 12V —10A
Battery capacity 12V —-100A | - ] 12V — 100AH or more
£| Fuel tank type/capacity Portable 7 24 ¢
_ AS. Fuel pi Returned to tank when overfiowing, with primary valve,
f % uel pipe with one—touch joint on the fuel tenk side
Steering angle Max. 40 degrees right —to— left
| . .
Remote control Bar he.md e arp Remote contro! Bar hgndle arte
= | Speed control system and angle revolving system revolving system
o system N system o
£ 85 85
a
= . 4 steps [Power tilt 4 steps 5 steps |Power tilt| 5 steps |Power tily
o .
o | Tilting step and angle 7°-23° |{Arbitrary) 79-23° 8°—24° |(Arbitrary) 8°—24° |{Arbitrary)
i
'é Max. tilting up angle 76° 76° 76° 76° 76° 76° 76°
& Angte when running in shallow 32° () Less than| 32° { V\_IheE tilting 32° () Less than 32° () Less than
sea 2000 rpm | angle is 7° ) 2000 rpm 2000 rpm
Hull mounting Bolted to transom plate
Clutch type and operation Dog type, clutch lever operstion
| Reduction gear type Bevel gear
(1]
o £ . .
g a Reducticn ratio 1.846 / 1.846
32 (forward / reverse)
[aa]
® Lubrication system Qil bath
Lube oil capacity 0.55¢2
Type of oil Gear oil AP! service grade SAE BOW-090
Driving (damping) system Spline and rubber press—fitting type
_ | Direction of rotation Clockwise (viewed from propeller side)
D
= | Max. rpm (forward / reverse) 2438 rpm / 1356—1625rpm
[« N
2 3-266.7 X 203 ~ 3-202.1 X 228.6~
Number of blades—diameter X pitch 3-266.7 x 330 3-292.1 x 3§
(11 types) (10 types)
*1) Dry weight of outboard motor
12 Printed in Japan
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Chapter 1 General
2, Exterior View SMID27A & D364

2. Exterior View
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Chapter 1 General
2. Exterior View SM/D274 & D36A
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Chapter 1 General
2. Exterior View

SM/D27A & D36A
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Chapter 1 General

2. Exterior View SM/D27A & D36A
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Chapter 1 General

2. Exterior View SM/D27A & D36A

2.2 D36A series
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Chapter 1 General
2. Exterior View SM/D27A4 & D36A
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Chapter 1 General
2. Exterior View SM/D27A & D36A
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Chapter 1 General

3. Cross-sectional View

SMID27A & D364

3. Cross-sectional View
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Chapter I General
3. Cross-sectional View SMID27A & D36A

(2) D27AY

J

‘
LA
v

r os £ ON

1y6iay wosued |
[T

Printed in Japan

ADAS5055-JC03 1



Chapter 1 General
3. Cross-sectional View SM/D27A & D36A
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CHAPTER 2

DISASSEMBLY AND
REASSEMBLY

1. Preparations Before Disassembly and

Reassembly ... rererreeeeenenness 271
2. Tools, Measurmg lnstruments and Serwce

Equipment ... ettt e b bt et ara et e resrenrentrnpenneans 2O
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4. Reassembly Procedures .. U~y I
5. Reassembly Procedures for Dnve Unlt rerevrerernneeees €29

Printed in Japan
AQAS5055-JC03



Chapter 2 Disassembly and Reassembly
L. Preparations Before Disassembly and Reassembly

SM/D274 & D36A

1. Preparations Before Disassembly and

Reassembly

1.1 Visual symbols for disassembly and reassembly

Visual Mark Description Visual Mark Description
1 Apply
See liguid packing
&
"IS (siiicon)
Caution A Safety
Measure Clean
- R ‘ :—jﬂ + 37
et-:r* Oil supply Use torque wrench

1-2 Disassembly

{1} Prepare tools, measuring instruments and record sheets.

{2} Prepare the cleaning machine and cieaning vessel

(3) Prepare a temporary stocking area and container for
removed parts.

{4) Drain cooling water and iube ofl from the engine.

{5) Fut the disassembied parts in order.

{6) The materials and dimensions of bolts and nuts differ
from each other. To prevent insertion of wrong bolts or
nuts, thread them ivosely in their original position after
disassembly.

{7) Determine the cause of trouble accurately before dis-
assembly, and do not remove or disassembile unneces-
sary parts.

Printed in Japan
ADABDSE-3003

*1 Applicable liquid packing:
THREE BOND 1207B
THREE BOND 1215 for drive unit

*2 Numaric characters show width across flats.

1-3. Reassembly

{1) Completely clean the parts, and then check their con-
ditions before reassembly.

{2) Apply new engine oil to sliding parts or moving parts
before reassembly.

{3} Repiace all gaskets and O-rings with new ones.

{4} Apply the specified fiquid packing to the necessary pars
to prevent water or oil leakage.

{5} Fit each part while checking ol clearance and thrust
clearance.

(6) For parts having match marks, fit the parts by aligning
the match marks. Take care of the combination of the
paris with selective engagement.

{7} Be sure to use specified bolts, nuts and washers. Tighten
the main holts and nuts to the specified torque. Take
special care when tightening aluminum alloy parts.

{8) Apply engine oil to the threads and bearing surfaces
of main bolts, and tighten them to the specified tighten-
ing torque.



Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SMID27A & D364

2. Tools, Measuring Instruments and Service

Equipment

Although the tools supplied by YANMAR aliow you to dis-
assemble or reassemble the main part of an engine, it is
recommended to use the following tools and parts for
effective and accurate working and correct diagnoses.

2-1. Special tools for disassembly and reassembly (engine side)

Na Name Code Mo Description/Usagse Drawing

1| Nozzle  opening valve | 120270--83010
pressure adjusting holder

djusting hoider
ssembly

Ly

2 | Injector holder 12027093020

3 | Flywhee! removing too 12027099850
26116080754 § g woet e
MB x75 Jpes. rermoving ool
26716080002 ] ‘
M8 3pes H

Torque wrench
box 22mm

-2

Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

Mo Name Code Na Description/Usage Drawing
4 ! Flywheel fixing lever 12027099870
26106080162
M8 16 2pcs.
I~ Fixture 9 °
5 | Valve stem seal press- 120270-99830
fitting tool 5 ‘/‘\/ /
Press-fitting
tool
. Stem seal
Valve guide
|
|
6 | Unit injector removing 120270—99840
lever Removing
lever
@ - Push bolt
1I " !
.::5 H
N
£
E { “Unit injector
G
Lo
7 | Clearance jig (D27A) Clearance jig for stator and dynamo'
Each jig is for exclusive 12027099900 wheel
use (D3IBA)
120380—99900 v
8 | Valve guide removing tool |120270—99770
(D27A)
12027098750
(D3BA) !
12038099790
From inside of cylinder to valve [.j
arm case L

Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D274 & D364

No Name Code Mo Description/Usage Drawing
9 | Valve guide press-fitting |{1120270 1.
too! and hand reamer —-80770 h:\ >~
@
(D27A) o L
120270 Ao
—99790 . oD
Fixi
(D36A) FH guide’ 3.
120380 rrel g
—96790 A Valve
3120270 4| (77 oviee #D L
99780 DA | 25 |45
Positioning of fixing guide which
fixes the position of valve guide at DA | 10 | 275
the start of press—fitting )
10| Valve seat removing tool {t)Seat removing rod(3), ] Be sure to cgnnect |t(ij18
120380-99500 e ong of sbatt mav be o5 Seat removing rod ®/ ﬂgggtlve ead of welder
{Weld—removing piece) Fimished with o arinder i
gcause it is hardenad
e b(Hchn-ﬁn) . + , Weld d i
| v {0271?0)270—99620 = Bkmeabie] "
| {D3GA) {orzesi) Teflon seat @
i 120380-‘99620 | : f = T llt_:f[‘l
; @ (D27A) (an vkt valn suid ba -
. 120270*99630 installad later at part} '/._—-Teflon seat @.
i {D3BA) weld here at  {]
! 120380-99630 three points
@ 120380-99610 W scrm A
! (@ (DZ7A) Esg:gr’:::::ﬂr}w!?}"ﬂl’(I-RZ??—‘!S)J /" l_
' 120270-09460  Dmteriai vs s 1 f::;
(D361?0)380M99460 Noate:1) 1’;2753%!0/ ??’?;(haust valve w
- / t .
5 (D2A) { Jlater at % part
120270-99450 (2)Weld-and-remove piece.
(D36A) 611 mgfﬁ!%?““d
12038099450 I"‘\ | A
P
E ‘ i
=
2.2 (Teflon seat and seat removing tool)
Note:7) There must be no return.
2) The dirmmension of D and H are described in the
folfowing table.
Name Dlrnrﬁnsmn Dimension Remark
[0} Weld-and-remova piece(5} 17.5 26,5301 | For D27A
@ ” (E} 17.5 21.5+0.1 .
@ " {8) 19 32,5401 | For DIBA
@ ” {E) 19 27.5+0.1 ”
11| Valve seat press-fitting tool{ (D27A) (D36A) Use liquid nitrogen
(Cold fitting) 1120270 1120270 1.
120270 - 99640 (D27A) —89650(S) —99650(85)
120380 - 99640 (D36A) 120270 120270
Each tool is for exclusive —89660( E ) —99660(E)
use. @120270 120270 9
—089670{S) —996708(S) ’
120270 120380
—09680{E) —09680(E)
0.4 Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

No Name

Code Na

Description/Usage

Drawing

12 : Valve clearance adjusting
tool

120270 — 99860

” Screwdriver

|

,_J Box for valve

of clearance
ad justment

0.2 mm

|

Cawg,

13 Fuel injection adjusting jig

120270 — 99800

14! Adjuster jig

120270 — 99881

Unit inector

srench

Ry

—

Fixing jig

151 Grease pump

196311 — 92450

16 | Micrometer

0-25mm
25-50mm
50-76mm

17 Cylinder gauge

10— 18mm
18— 3Bmm
35— 60mm
50-100mm

AGY

2-2. Speclal tools for disassembly and reasembly of lower unit

Na Name Code Na Description/Usage Drawing
1 | Backlash tool 196640—-92910 - 2
(Refer to P.9-1) Tool |
196630—92940 |
Indicator |

' L ] Clearance

g - 0.5+0.025
Rwir 8 /o
Q\\ A NRNRNN
b
S ey tool

R

Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

No. Name Code Mo Description/Usage Drawing
2 | Inuicator plate 196630 — 92960 Dial gauge
Indicator plate
96530 —02801)
3 | Forwarding gear positioning |196640-- 92920
too! 196640 ~ 92870
19684092170
(Refer to P8~ 1) 26636 - 100002 =
(x2)
oy I I
(10x200)
4 | Reversing gear positinning | 196640 - 82830
tool 26736 — 180002 -
196640-092180 22137 - 160000 ___©
{Refer to P.5—-2) 22137 - 240000
26736 -~ 140002 @ ©
{24y  (18)
(MIB) (M)
5 | Bearing removing tool 196830~ 62510 3
19664092111 196630 ~ 92530 i1
196630 - 92520 NNNAN T8 INNNNN
26737 - 140002 NN N
196640 ~ 32681 N
196630 - 92540 N R
22417 - 200160 N N
22137 -~ 140000
6 | Bearing press—fitting tool |(1)196640—-92760
19664092760 (D27A)
{D27TA) 18664092771
10663092121 @24311-000210
{D36A) 19663092800
196640982121 (D3BA)
{2196640-92771
@24311-000210
Oniy DZ7A hes
this  spacer

Frirted in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

No

Name

Code Na

Description/Usage

Drawing

7

Needle bearing disassem-
bling tool
(Qil seal case spacer}

196640—92690
:Others are those
used as the bearing
removing tool

©

Needle bearing reassem-
bling tool
196640--92140

196640-92610

196640—92620

Needle bearing disassem-

| bling tool

19664092160

12196640
—92550
(2196640
—-92560
(3196640
-92570
26736--140002
Nut shaft 14
22137140000
Plain washer
24311000210
0-ring

10

Needle bearing reassem-
bling tool

19663092680
Others are those
used as the needle
bearing disassem-
bling tool

"

Qil seal reassembling
tool

186640—-92760

(D27A)

196630—92131

(D36A)

196640-92131

(1)196640—92760
(D27A)

2)196630—92781
(31196640—92790
(D36A)

(2)196640—92781
@196640-92790

Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

26716 — 100002

M10
For mounting indicator plate

SM/D27A & D36A
No Name CodeNa Description/Usage Drawing
12| Thrust bearing inserting [196640—82740 Disassembling
tool A
Reassembling ;l_.j——ﬁ’ @ A
Jl A
_.[_[—’—] —
i
13| Rod cover 196327 — 92990 L4000 X W3B8xX H14
Spanner
(Disassembling tool for o4 045
power tilting hydraulic 6.6 c3
cylinder)
- ]:_——— —
R :/-V- == nme—nTm—=uTns
‘{ | =
= l.‘.'.J_ ..__..._..,ﬁ< a
g o Ly
B % g] 4
- e =
=) G- ~
¢z £01
™ P.¢14 or more 5] 19 —
1 =
3 =
- Flat plate J= e
e . 4'/
C3_/ 432
38
14] Bolt 4 pes. Only for D27A | M6X20
Nut 1 pec. 26116 - 060202 For mounting oil seal case

2-8
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

196640 82950

MNa Name Code Na Description/Usage Drawing
15| Spline slesve (DZ7A)

19663062950

(D36A)

16| Forwarding gear reassem- 196560 - 82810
bling too! set 196640 92830 A
19664092080 @
"
W
B
17| Reversing gear reassem-
bling too! set A '
196640~ 52090 @
J
- B
B
18| Forwarding/reversing gear| 196630 — 92850
disassembling tool 186640~ 92850
196640--92100 26116 - 081002
26716~ 080002
8
1
O ™ O
7
i
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

No

Namme

Code Mo,

Description/Usage

Drawing

19

Oil seal reassembling tool
(D27A)

196630—-92151

(D36A)

196640—-52150

(D27A)
(1)196640—92710
(219663092721
(319663092731
(D36A)

(119664092710
(2)196640—92720
(3)196640—92730
@196640-92750

1
T

SIENNE! ¥ E 'f' @ )
__ ™ For D36A
2.3. Gauges for servicing
Na Name Code Na Description/Usage
1 | Loading 196640 — 92010 Testing propeller
2 | Stand For display and repair
3 | Washing joint 196630 — 92460 Screwed into the lower case when
washing.
The water port is plugged up.
4 | Tachometer set 12027099250 | Measuring instruments:
N1: Engine rpm (1 I!E\A%cig%r;agnetlc revolution detector
N2: Tachometer reading (2} Extension cable 5m
N1=60/97x N2(D27A) (B)ES)igl;(itat tachometer HM=-620 {Ono
— okki}
N1=60/107 X N2{D36A) (4) Mounting angle {3 (1) (4)
5 | Exhaust thermometer set |Thermocouple | Measuring instruments:
12027099420 (1} Thermocouple ( ¢ 1.6CA wire)
Metal fitting compensation lead wire length
120270—99320 (2} Digital thermometer
(3) Spacer hold nut
6 | Nozzle tester 737600 — 93502 Pressure gauge: 0 ~ b00kgf/cnl
Inspect the fuel injection valve for
spray shape and injection pressure.
7| Splash plate 196640 Mount a splash plate on the upper
—-02431(L) | case to keep splashes out during :
196640 running. 5
—-02441(R) ;

2-10
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

{Nozzle tester, injector hclder, etc.)

2-4 Qll, grease, etc. for servicing

Na.

Name

Code Ko

Description/Usage

Drawing

Engine lube oil

CD class 16W40

! Lower unit lube oil BOWI0(YANMAR's driving gear oil)
Lower unit lube oil (in; insert tube directly into lower case
tube) ¢ inlet and supply 0.65 £ tube oil.

3 | Grease (in tube) COSMO GREASE DYNAMAX

EP No 2 approximately 200g

spray

Be careful when using it, because
it might damage painting around
gasket and causing rust.

4 | Grease COSMO UREA GREASE ZM
Apply it to bearings ranging from
drive shaft to crankshaft spline.
5 | Sealant (in tube) THREE BOND #1215
Apply it to external bolts when @
screwing them.
6 | Adhesive (in tube) THREE BOND #1321B
For anti-corrosive zinc of lower @
unit,apply it to upper mount fitting
boits.
7| Liquid gasket THREE BOND #1207 (engine)
#1215 (Lower part) @
8 | Super screw lock 977778 - 00010 Powerful adhesive to fix bolts
semi-permanently. 50g
9 | Repairing paint (engine |TOR —90720003 YANMAR Blue Gray—-M Cowling
coating)
TOR —980710003 YANMAR Medium Gray—M Lower case
10| Repairing gasket mover PANDO-391D (THREE BOND)

Frinted in Japan
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Chapter 2 Disassembly and Reassembly

3. Exploded View of Parts SM/D27A & D364

3. Exploded View of Parts

{1) Engine parts

Y series fO mmmma
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Chapter 2 Disassembly and Reassembly
3. Exploded View of Parts SM/D27A & D36A

{2) Drive unit parts

Apply 1
(eap:?hvpa‘it)
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Chapter 2 Disassembly and Reassembly

4. Reassembly Procedures SM/D27A & D36A
4. Reassembly Procedures
No item Procedure Symbol Photo/Diagram

1 1 Cylinder Clean carefully the inside of the
block cylinder block and each hole.

2 | Reversing ! Place the cylinder block with side cover
cylinder facing upward.
block

3 | Side cover| 1) Install the anti-corrasive zinc to the
side gaver,

Anti-corrosive zinc - i
tightening torque 0. 8~1, Okgt-m

2} Install the side cover.
Boit MEx20 §pes.
Mé&x40 B pes.
M&xb50 1pc

Side caver _ )
tightening torque 0. 8~-1, Okgf-m

{Use liquid packing)

4 | Thermostat | 1) Supply approximately 200cc of oil. W
1

and 2} Install the thermostat to the side
Jigglevalve cover.
Thermostat
‘ [ Exhaust Water
; L temp. temp,
1 Valve openingternp. | 65 °C 12
Valve full-apen temp. 75°C ; B2 °C

M6Ex50 4 pos. ST

3) install the jiggle valve 1o the side
i cover,
4} Install the thermostat cover.
Boit M6x25 2 pes.
M6Ex50 5 pcs.

Cover tightening —~ }
torque 0. 8~1. Diegf-m

Mote:
I. Use new packing and seal

washers.

2. Fake care not to instell &
wrong thermostat. The exhaust =
temp. thermostat differs from ct?:
the water temp. thermaostat.

( Install the thermostat to the)
side cover

Apply yellow paint on boit"s head after air is

{Use liguid packing} fa| removed from oil case.
Do not forget 1o apply thermostat cover m( :
packing.

I "2
L - }

N N # -~ Water Exhaust | Sutpphly Iut')_le
temp. temp. ! oil throu
(Install the thermostat cover) ot stat thermostat AN partg
FPrinted in Japan

214 AOASOE5-JCO3



Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

mark on the rod.)

2) Insert the piston and connecting rod
assembly into the cylinder block
from the crankshaft side. The recess
side should come from the flywheel
side.

(Repeat the same procedures for
other two cylinders.)

3) Install the crank pin metal {upper
part}.

~ Note:

1. When inserting the piston,
make sure that the piston ring
gaps are apart from each other
at equal distance.

2. Apply lube oil to the piston
oustside surface and the crank
pin metal.

Na. ltem Procedure Symbol Photo/Diagram
5 | Reversing | Place the cylinder block with the valve
cylinder arm case side facing down.
block (Use a wooden stand.}
6 | tntake/ Insert the intake/exhaust valve into the
exhaust cylinder block using a magnetic rod.
valve
., 7T
J 3
( Install the intake/exhaust valve)
with a magnetic rod
7 | Piston and| 1) Assemble the piston and connecting
Connecting rod, and set the stopper ring.
rod {Match the recess and the embossed

{Install the connecting rod)

Frinted in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

No

Item

Procedure

Symbol

Photo/Diagram

8

Crankshaft
and

main
bearing

1) Install the main bearing {upper,
with oil groove and oil hole) to the
cylinder block.

2} Insta!l the thrust metal A (circular}
and the oil seals {upper and lower)
to the crankshaft, and install the
crankshaft to the cylinder block.

3) Install the thrust metal B (semi-
circular).

Note:
1. Apply lube oil fully before
assembling.
2. Check that there is no dust or
flow on the rear surface of the
bearing before reassembling.

Rod
metal
cap

1} Draw near the connecting rod to the
crankshaft.
2) Install the crank pin metal {lower)
to the rod metal cap.
Install the rod metal cap to the
connecting rod, and tighten the rod
boits at the specific tightening
torque.
M7 {D27A) Bpcs.
M8x 43 (D36A) bpcs.

Rod holt
tightening
torque
(kgf-m)
Note:
1. Check the alignment mark.
2. Apply fube oil to the threads
and the seat of the rod bolts
before tightening .
3. Tighten the bolts diagonally
to prevent tightening stress.

2.35%0.15 p27a

4 75%0.25 pagp

10

Main
bearing
case
main
bearing
(lower)

and

1) Install the main bearing (lower) to
the main bearing case.

2) Apply the sealant (THREE BOND
#1207 B) to the main bearing case
joint.

3) Install the main bearing case
assembly to the cylinder block.

4.8i0'2 kgf-m
M10 8pes. D27A

8.0%0-5 kefm
M12 8pcs. DI6A

Metal cap
bolt
tightening
torque

Auxiliary

bolt tight-

ening torque

M8 12 pcs.

—Note :

7. Set the knock bush before
installing the main bearing
case assembly.

2. Apply lube o/l to the threads
and the seat of the metal cap
bolts before tightening .

3. Install the oil cooler to the
main bearing case in advance.
(D36A)

2.5~2 Tkgf-m

(Set the crankshaft)

(Tighten the metal cap bolt)

2-18
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

No.

item

Procedure

Symbol

Photo/Diagram

4) Check the crankshaft thrust clearance.

0 11~ 39
Crankshaft . ' mg]27A

thrust
0. 146~0, 454mm
clearance D36A

5) Install the cil seal case assembly on
the side opposite to the flywheel.
Bolt M6x16 1pc.

Qil seal case
tightening
torque

0, 8~1, Okgf-m

6) Instalf the Q-ring{1AP16) to the
spline piece.

Note:
1. Use new oil seal and O-rings.
2. Apply plenty of grease to the

oil seal and install the oil
seal with care.

7) Install the flywheel side oil seat.

Belt
pulley

1) Install the key.
2} install the belt pulley.
3) Install a crown washer as a stopper.

4) Tighten a crown nut.

Crown nut| M35 |17 =03 lgzg':
tightening T6E0.5 ygf-m
torgue M42 D36A

5) Fully bend the crown washer.

6) Install the key.

{Measure the thrust clearance)

(Instali the key)

Printed in Japan
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Chapeer 2 Disassembly and Reassembly
4. Reassembly Procedures SMID27A & D36A

No. ftem Procedure Symbol Photo/Diagram

12 | Starting 1) Knock 2pes. of parallel pins (610}
motor into the cylinder block.
brackst
: 2} Align the starter bracket with the
E pasitioning paraliel pins (6x 10},
and install the starter bracket.
Bolt M8x25 1pc.
Bolt M8x45 3pes.

Bracket
tightening 2. 5~2 Tkgf-m
torque

{Install the bracket}

3) Install the indicator plate (with a
! lift metal fitting).
Bolt M8x16 1pc.

Metatl Hitting
tightening 2, 5~2 Tkgtf-m
torque

13 | Fuel feed Position the fuel pump assembly to

pump the stud bolts (M8X18), and fix the
assembly temporarily with M8 nuis ﬁf\mﬁ%)}
and washers. A N
{ Adjust belt tension with the adjusting . - M .

nuts  when installing a bolt, and
tighten the M8 nuts.)

(Install the fuel feed pump)

i4 | Handle 1} Install the handle mount assembly “Qj‘& N - AR A
[ mount by aligning it with the positioning - 3 ; W
i assembly spring pin {4.0A X8). ” b
unit Bolt M&x20 B5pcs. y
Handle mount . (
tightening 0.8~1 Okgf-m b A
torgus R : _iﬁf “‘*
~Note: P

7. Apply lube oif to the Ist,
2nd and 3rd governor fever
assemblies and regulator
assembly before installation,

2. For connecting the 2nd and
3rd governor fever assembiies
with the controf rod, refer to
3-25

3. Be sure to attach correctly G 10]
the stop rings and the link
stoppers to the joints of the
governor lever.

&

{Install the handle mount assembly}

.18 Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SM/D27A & D36A

No | Item Procedure Symbol Photo/Diagram

15 | Sten seals | 1) Knock the stem seals into the

and cylinder block.
Valve {Use a special tool) ~

spring Note: e
The intake and the exhaust stem -

seals are not interchangeable.
D36A (Intake stem has white
painted mark.)

2) Set the valve spring retainers, the
; valve spring and the stoppers, and
i install the cotters.

{ The valve spring is double spring.)

3) Measure the top clearance.

. :;' ;
% - .
8 G403

(Instali the cotter with)
a spring press jig

{Measure the top clearance)

16 | Control rod! 1) Install the control rod to the cylinder

and " block. s
stop lever 2) Install the 3rd lever pin to the control
rod.

3) Install the standard pin to the control
rod.

4) Install the control rod rail to the
cylinder block.

Bolt M6x16 Ipc. 610

Rail tightening
torque

0.8~1, Okgf-m

5) Install the adjuster to the control
rod.
Hexagonal hole bolt M4x 18 3pecs.

6) Installl the start spring to the control
rod.

7} Install the start spring cover.
Bolt M6x25 2Zpcs.
T

Cover tightening -
torgue 0.8~1. Okgf-m

Complete the procedure 1} to 7) before
installing the valve arm case according
to procedure No21 (Valve arm case).

Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

No

Item

Procedure

Symbol

Photo/Diagram

17

Unit
injector

1) Knock the positioning spring pin
into the cylinder block.

2) Set the O-ring, packing, and protec-
tor to the unit injector.

3) Install the unit injector assembly
surely, aligning it with the
positioning spring pin.

(Insert the unit injector so that the
fork adjuster pin matches up.})
Hexagonal hole bolt M8X35 3pcs.

Unit injector
tightening
torque

2, 6~2. 8kgf-m

—Notes:

1. Check that there is no foreign
substance in the unit
infector insertion hole.

2. Use new protector and O-ring
for the unit injector.

3. Before inserting the unit
infector, apply molybdenum
disulfide to the O-ring.

4. Be careful of the direction of
the washer. (The spherical
side of the washer should
contact with the injector
stopper.)

5. Remove carbon or other
contamination from the
nozzle infection hole.

(Set the protector)

{Install the unit injector)

18

Stop lever
and
valve arm
case

1) Install the stop lever to the vaive
arm case.

2} Install the return spring.
Notes:
7. Use new O-ring(TAS20,1AP7.0)
and boot .
2. Apply lube oil to each part
before reassembling.

3} Install a pin to the stop lever.

4) Knock the stopper parallel pin
(3x28) into the stop lever.

5) Install the intake/exhaust valve arm
and the valve arm shaft spring to
the valve arm case together with the
valve arm shaft.

(Note that the No1 exhaust valve arm

has a seat for the decompression
lever.)
6) Install the fuel injection valve arm

together with the valve arm shaft.
7} Knock the blind caps into the holes
A and B on the top and the bottom.
(DZ?A---16ﬁ4pcs )
D36A---16—2pcs, 22-2pcs

{(Valve arm shaft)

This part does
not accept bolt

Insert bolts into
these 4 cuts
(Shatt turning stopper).

M10 bolt can be
ingerted here for
removal.

Each of intake/exhaust valve arm shaft and
FO valve arm shaft has 4 cuts,but their posi-
tions differs.

(Insta[l the injection valve arm and)
the valve arm shaft

2-20
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Na Item

Procedure

Symbol

Photo/Diagram

—Notes.

1. Apply lube oil to the valve
arm and the valve arm shaft
joint before reassembling.

2. Check that the blind plugs
are firmly tightened at both
ends of the valve arm shaft.

3. Align the cuts of the valve
arrr shaft with the valve arm
case bolt holes when inserting
the valve arm shaft.

4. For easy insertion, screw a
M10 bolt into the valve arm shaft.

18 | Camshaft
and pulley

Install the following to the valve arm

case !

1) Set the bearing (6006) to the cam-
shaft.

2) Install the camshaft from the fly-

wheel side.
(Insert the outer race unti! it reaches
the innermost surface.)

3) Install a spacer and an oil seal.
4} Install the timing belt cover.

Bolt M6x12 4 pcs.

Cil seal retainer

tightening torgue 0.8~1. Okgf-m

Note.
1. When installing the bearing
and the oil seal, apply lube
o/l to the joint.
2. When installing the pulley,
take care not to damage the
oil seal lip.

5) Install the key first and then the

pulley to the camshaft, and tighten
the bolts.

Bolt M10x25 1 pe.

Pulley tightening

torque 4.5~5. Qkgf-m

{Tighten the carmn pulley at the
hexagonal seat (46 wide).)

20 | Lube oil
pumpg

1) Install the lube oil pump drive shaft
to the groove of the camshaft.
Bolt M6x60 4 pcs.

Lube oil pump

tightening torque 0.8~1. Okgf-m

Notes:
1. Use new packing.
2. Apply grease between the fube
oil pump drive shaft and the
camshaft.

(Camshaft and pulley)

(Lube oil pump)

{Valve arm case assembly}

Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SMID27A & D36A

Na tem Procedure !Symbol Photo/Diagram

21 | Valve arm| 1) Set two knock bushes.
case 2) Apply liguid packing.
Install the valve cap on top of valve
and install the assembly to the cyl-
inder block.
{Apply grease to the valve cap). A
Boit M6x35 4pcs.

M8x20 8pcs.

Valve arm case | M6 |0.8~1.0kgt-m
tightening torque M8 | 2.5~2.7kgf-m

Note:

7. Al,-gn the pUﬂChEd marks on m (App|v llqwd packing to the )
valve arm case assembly

the timing belt cover and the

pulley. m

(Install the valve arm case}

22 | Governor 1) Install the governor assembly.
Bolt MEx25 4dpcs.

Cover tightening -
torque 0.8~1.0kgf-m

—MNotes:

1. Apply fube oil to the bearing
and the governor weight.

2. Check that the governor
weight and spindle move
smoothly.

Also check that the split pin
(2.0x10) is properly installed
to the governor weight pin,
and is bent.

(Governor)

Printed in Japan
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Chapter 2 Disassembly and Reassembly

4. Reassembly Procedures SM/D27A & D36A
Na Item Procedure Symbol Photo/Diagram
23 ' Engine 1) Instaltl the remote control cable
control bracket.
device Bolt M6x16 2Zpcs.
i i Bracket
tBol;a:]cuk:t tightening 0.8~ 1.0kgf-m ; racke
> ~ a2
2} Install the regulator lever assembly. .

Bolt M6x16 1pc.

Lever tightening 0.8~1.0kgf-m Eegglator

forque

3) Install the regulator rod {with joint

and spring}. Regulatar
Handle mount—regulator lever nut J Reyerse
A rod rod

Rod tightening 0 45i0'05k -m
torque ) & 8] Cog

& 5

@ Regulator 3!
'? m lever
H
QE]' {Control device)

24 : Oi! filter, | 1) Install the filter fixing bolt to the )
pressure cylinder block. Oil filter ?xﬂgﬁ”"c
control valve
and 2} Install the oil filter.
hydraulic
switch 3) Install the pressure control valve and

the hydraulic switch.

(Hydraulic switch)
D27A : 0.2kgf/ e
D36A : 0.5kgf/cnd

Lube oil pressure
control valve &

(lnstallation position of
oil filter, etc.

Printed in Japan 2
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Ne ltern Procedure Symbol Photo/Diagram
25 | Fuel fitter 1 1) Install the fuel filter to the cylinder
and block.
fuel pipe Binding Small screw
M5x14 1pc.
2) Install the fuel pipe.
* Fuel pipe (1)
FO feed pump — bottom cowling
® Fuel pipe (2)
FO feed pump — FO filter
¢ Fuel pipe (3)
FO filter — cylinder block (Install
a pipe joint.)
e Fuel pipe (4)
Cylinder block — bottom cowling
(Install a pipe joint.)
: 3
Pipe joint bolt M12:
tightening torque 1.5~2.5kgt-m
Fuel pressure
control valve M12 | 1.6~2.5kgf-m -
tightening torque 3
Notes: Y N
1. Use new seal washers. =
2. Fasten the piping firmly with C‘I, & i)
a hose ¢lamp. &
3. Install anti—vibration stays. Sex),
_ 4
(Fuel pipe) S
)
g Starter fixing
hoit
)
A ©
26 | Oil! filler 1) Install the oil filler to the main 1)
bearing case. 8
MBX30 2pcs. A
MG 45 Tpc. {Bracket)
Qi filler tight- 6 10 ]
ening torque 0.8~1.0kgf-m @
2) Install the oil filler cap.
(Set an O—ring.)
{Regulator)
27 | Starting Install the starting motor.
motor Bolt M12X45 2pcs.
Starting motor +0.5
tightening torgque 8.0 xgf-m
{Starting motor)
Install the regulator.
MEX20 2Zpcs.
Regulator
tightening torque 0.8~1.0kgf-m
(Install the starting motar)
504 Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Na.

ltem

Procedure

Photo/Diagram

28

Flywheel,
generator
and

timing be

1) Install the timing belt (Z=101---
D27A, Z=111---D36A) to the stator
assembly, and install the assem-

1t bly to the starter bracket.

Bolt M6 x40 dpcs.

Stator tightening

torque 0.8~1.0kgf-m

2} Install the dynamo wheel to the
flywheel.

Bolt M6 10 Jpcs.

Dynamo wheel

tightening torque 0.8~1.0kgf-m

Apply screw fock to the bolts in 1)
and 2)

3) Adjust the belt tension by positioning
the fuel feed pump, and tighten the
nuts.

Nut (M8)

tightening torgue 2.5~2.7kgt-m

Note:
As for adjusting the timing belt,
refer to p.3—24.

4) Install the flywheel (with dynamo
wheel).

17£0.5 kgf-m
M16 D27A
28%1.0 kefom
M24 D36A

Tightening torgque

Check that the stator and the dynamo
wheel do not contact.

Clearance jig 120380—99900 D36A

12027099900 D27 A

r Notes:

1. Apply fube oil to the tapered
part of the flywheel and the
threads and the seat of the
flange bolt.

2. The nut (M24x1.5) is threaded
clockwise.

3. Use the fiywheel fixing fever.

29

Intake pipe

1) Install the intake pipe.
Bolt M6Xx 16 3pcs.
M6 x 20 Bpcs.

Intake pipe

tightening torque 0.8~1.0kgf-m

Notes:
Check that there is no foreign
substance inside the intake
pipe before installing.

2) Install the cooling pipe on the oil
cocler cover side (Only D36A).

Generator

Dvnam%el/|

. 5
\‘-‘—u___'/

0

{Intake pipe)

nly DZ7AY
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Ne

ltemn

|

Procedure

Photo/Diasgram

30

#

Vaive arm
case caver

1) Adjust the valve arm clearance and
the injection timing.

Note: ,
As for adjusting the valve arm
clearance and the injection timing,
refer to p.3~15, and 3~ 16.

2} install the valve arm retainer to the
unit injector valve arm.
Boit M6x 12 3pcs.

i

Valve arm retamer§ 0 8~

tightening torque | '

1.0kgf-m

3} Install the valve arm case cover
assembly to the valve arm case.
Bolt M6 x 20 9pss.

Cover tightening

torque 0.8~1.0kgf-m

{Valve arm cover)

Connecting
engine with
drive unit

2) Set the LO intake pipe, packing,

1} Piage the drive unit ¢n the stand.
{ As for connecting the bottom cowling
with the upper case, refer to p.4-6.)

Q~ring and seal rubber to the top
of the upper case. and install the
engine.

{To set the engine, use the lift metal
fitting together with the drive shaft
spline piece.)

Connect the engine with the upper

case, aligning to the positioning

paralltel pins (6x12).

Bolt M8x 25 2pcs.

MBX3D 3pcs.
MEXES Spcs.
Connection

tightening torque 2.5~2.7kgt-m

Note:
Apply grease (COSMO UREA
GREASE 2M) to the fitting spline,
Take care of the wiring, piping
and linkage for being enfolded
when connecting the engine.

|.

{ Connection}

2-26
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

No. |

ltem

Procedure

Photo/Diagram

32

Wire harness
and
battery cahle

1) Connect the wire harness and the
battery cable. Insert terminals for
wiring connections.

2) Connect the decompression wire and
the regulator wire.

3) Install the reverse rod.

4) Make sure that there is no cbstacle
around the engine.
(Refer to the wiring diagram on
p.6—6 ~ 6-10.)

5) Connect the pipe coming from the
cylinder block and the FO feed pump
to the FO connector of the bottom
cowling.

{Clamp the piping)

== Power till motor|

-

® ®

Black

Switch

Power Gt specification for
LEP, LLEP and ULEP

{The view after completing the
handle mount)
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Chapter 2 Disassembly and Reassembly

4. Reassembly Procedures SM/D27A & D36A
T
Na ftem Procedure Symbol ! Photo/Diagram
33 | Top cowling| 1) Install the top cowling.
i 2) Tighten the bolts with a clamp
handle.
{Top cowling)
34 ‘ Fuel oil Connect the fuel oil pipe. Lovel
| pipe {Tank — engine) evel gauge
Tighten the hose bands securely.
Be careful of the hose direction.

{The priming pump should be on the
right.}

Level gauge

A

4
. J.
D27AY
D36AY
<
v Fuel oil pipe

/ Fuet oil tank

(Fuel oil tank and fuel oil pipe)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

5. Reassembly Procedures for Drive Unit

Na

ltem

Procedure Symbol

Photo/Diagram

Lower gear
case
{Refer 10 p.4-9)

3) Insert the needle bearing (HK2520)

!

1) Insert the needle bearing (BH-1616)
into the lower gear case.

2) Install the zinc.
Apply screw lock (THREE BOND
1321B} to the bolts.

into the oil seal case.

4) Insert the needle bearing (RNA-4904R)
into the bearing housing.
Insert the oil seal so that the outside
of the oi! seal comes to the cutside.

Installing direction

{The spring should face
to the seawater side)

Drive (n
¢ Tool

Tool

\\ Tool
N

==

(Inserting oil seal)

5) Insert the ball bearing (6008) into
the reverse gear.

6) Insert the shim into the bearing
housing, and insert the reverse gear
assembly.

{For easy reassembling, heat the
bearing housing to 50°C~60°C.}

7) Insert the taper bearing (30207) into
the forward gear.

Drive in

Too! l Oil seal case

{install the reverse gear assembly)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

Mo Htem Procedure Symbol Photo/Diagram

8) Instali the dog clutch to the propelier
shaft,

{ Apply grease to the shift plunger

Pérz\z? X ci
: . Shift
before installing.) ~ (} E= \ plu'nger
) Propatler
Dog clutch

. . shaft Shift
Shift plunger Cross pin ;
ring spring
Dog clutch

e ]

Stop ring Cross pin Shift spring

{Propelier shaft)

The dog clutch has 6 claws on forward
side, 3 claws on reverse side. Sori dd tutch
Install the reverse collar {standard {(Spring and dog ctutch}
2.6).

9) Insert the propeller shaft assembly
into the bearing housing.
{Do not forget to install the reverse
collar.}

10) Instail the thrust bearing to the
drive shaft.
{Heat the side which contacts the
drive shaft flange to 80°C before
installing. }

11} Install the oil seal case to the drive
shaft.
{ Do not forget to instali the thrust
bearing shim.)

12) Insert the shim into the lower gear
case, and insert the outer race.

{Insert the outer race)

{Press and fit the outer race}

230 Printed in Japar
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

Mo

ltem

Procedure

Symbol

Photo/Diagram

13) insert the oil guide as shown in the

photo.

insert the shift rod into the lower

gear case.

{ Apply grease to the O-rings.
Apply bond 1215 to the bolfts.)

Face the cut of the shift to the

propeller side.

14) Install the drive shaft assembly to
the lower gear case.

15) Install the drive shaft and the pinion
gear.

Tightening torque +0.5
M12 % 1.25 9.5 kgf-m

Position the pinion gear.
(Refer to p.8-1.)

Clearance
0.5+0.025mm

(Reference)
A 0.1 shim takes away 7/100 backlash.
Remove the pinion gear and the
drive shaft after measuring.

16) Insert the forward gear.
Set the pinion gear, and insert the
drive shaft assembly.

{Insert the oil guide)

S

{Install the shift cam)

{Measure the drive shaft}

(Adjusting and measuring}

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D364

No

Item

Procedure Symbol

Photo/Diagram

17) Install the propeller shaft assembly,

18) Measure the propeller shaft thrust
clearance.
{Refer to p.4—14.)
Use the standard collar for the for-
ward side, and adjust the clearance
at the reverse gear collar (standard
2.6).

19) Adjust the forward gear backlash.
{Refer to p.4—12.)

20) Adjust the reverse gear backlash.
{Refer to p.4—12.)

21) After adjusting the backlash, insert
the oil seal into the oil seal case.
{The spring side should face to the

seawater side.)

{ Apply seawater-resistive grease to
the lip which surface ¢ontacts sea
water. Do not forget to install an
O-ring.)

22) Insert two O-rings into the bearing
housing.
{ Apply grease to the O-ring and
seawater-resistive grease to the oil
seal lip.)

23) Install the bearing housing to the
lower gear case. Apply THREE
BOND 1215 to the bolts before
installing.

M10Xx35

*0.1 ;
tightening torque 3.8 kgf-m

24) Knock 2 knock pins (6 X 12) into
the cil seal case, and install the
packing outer plate.

25) Install the wood ruff key to the
drive shaft.

26) Install the cooling water pump
assembly.
Apply grease to the O-ring so that
the O-ring does not fall out.
When inserting, match up the key
groove to the drive shaft.
Apply THREE BOND 1215 to the
fixing bolt. '

(Install the bearing housing)

(Drive shaft)

2-32
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

{Refer to p.4-5.) :

No. 1 [tem Procedure Symbol Photo/Diagram
27) nstall 3 drain plugs.
28) Instal! the water inlet cover.
e e |
{1nstall the cooling water pump)
2 | Upper case ' 1) Apply liquid packing to the separate E

engine mount, and install the separate
engine mount to the upper case.

2) Insert the exhaust pipe and the
packing.
{Apply THREE BOND 1215 to the
fixing bolts.}

tightening torgue

ME > 20 | 0.7~0.9kgf-m

3} Install the seal rubber.

4) Install the mount rubber.

5) Install the drain plug (1 pc.}.

{Install the sea! rubber}

M8x 60
tightening torque 1.9~2.1kgf-m m

(Engine mount)

{L.ower part of upper case)
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D27A & D36A
No item Procedure ! Photo/Diagram
3 | Clamp 1) Set O-rings to the tilt tube hole,
bracket {Fit the small O-ring to the inside

{Refer to p.4-4.} and the large O.ring to the cutside,)

(Reference)
There is a cast indication on the
manual valve hole.

Titt tube nut
tightening torque 2.Okgf-m
(Clamp bracket}
4 | Swivel 1} Insert 2 bushes into the tilt tube holel | o
bracket of the swivel bracket. iy R
{Refer to {Face the groove to the grease hole.) \H @p
p.A-1~4-3) \ . )
2) Set & washer to the right of the tiit Sy f B
lock lever, and install the tilt lock @@@ by o
lever to the swivel bracket. Set a ¢ (“@’/’ J L T .:3‘9.,%
washer, a spring, a washer and 8 tilt AN //@%
collar to the right of the it lock lever. { {“_13. YN d
Set a washer to the left of the tilt lock PN g
lever, install the tilt lock lever to the ! 1( f; " @, @
swive! bracket, and fasten the swivel l R 5 N IR
bracket with a split pin. 1 f [ @? § 0 /
(Fix the left and right lock fevers.) gt @
3) Insert 2 bushes for fixing hydraulic {Swive! bracket)
cylinder.

4) Insert a bush into the hydraulic
cylinder,

{Insert bushes for fixing hydraulic cylinder)

2.4 Printed in Japan
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D27A & D36A
No. | [tem Procedure Symbol Photo/Diagram
4-1| Manual tilt| Procedures 1) to 4) are the same as
swivel the swivel bracket. Handle
bracket bracket
{D27A) 5) Install ctamp brackets {left and right)
to the swivel bracket with a tilt tube. )
{Do not forget to install a tilt spacer, E'é%ﬂ!&g
atilt lever and a tilt lever springin
advance.)

6) Assemble the tilt lock lever.

7) Install the tilt assist to the clamp

bracket. Swivel

Pivot shaft bracket

8) Install the tilt assist spring and the
cover.

9) Set bushes, springs and collars to
the tilt lock lever (left and right},
and install the tilt lock lever to the
swivel bracket.

(Do not forget to install a tilt spring,
hook and lever.)

Bracket

mount

Clamp bracket

Tilt tube

Reverse lock
lever

Tilt assist spring

Spring cover

5.

Half tilt armm Thrust rod
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SM/D27A & D36A

Na [tem Procedure Symbol Photo/Diagram

4-2' Manual tilt| Procedures 1) to 4) are the same as the
swivel bracket| swivel bracket. :

with shock
absorber ) Set a washer to the tilt lock lever
(D36A) (left), and insert the tift lock lever.

6) Set a tilt stop lever (with spring pin),
a tilt spring hook, a return spring

! and a tilt lock collar to the tilt lock

lever (left). Set a washer to the tilt

lock lever (right), insert it, and fix

the tilt lock levers (left and right)

with a split pin.

7) Install a rubber grip to the tilt lock
lever.

8) Instatl a tilt lever bolt to the tilt
spring hook.

i
" 9) Install 2 bushes to the swivel bracket. |
1 10) Set a bush to the shock absarber,

| and install the shock abscrber to
| the swivel bracket.
|
|

11) Set a return spring lever to the
change lever of the return spring
and the shock absorber.

{Set the return spring lever)

(Set the return spring lever)

i 12} Insert a swivel bracket pin into the
swivel bracket, and install gas shock|

13} Install a washer and a stop ring to
both sides of the swivel bracket pin.

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SM/D27A & D36A

No ltem Procedure Symbol Photo/Diagram

14) Install the tilt tever to the gas shock
change lever.

15) Set the tilt stop rod to the tilt stop
lever, and install the tilt stop lever
to the tilt lever fitting bolt.

16) Install springs to the swivel bracket
pin and the tilt tever.

17) Instali the half tilt spring hook to
f the swivel bracket.

18) Knock the spring pin into the swivel
bracket.

19) Set the half tilt stopper to the spring
pin.

20) Set the half tilt arm to the spring
i pin. Set 2 collars and 2 washers,
and tighten with bolt nut (both
sides).

21) Install the half tift spring to the half
tilt arm and the tilt spring hook.

22) Install a rubber grip to the half tilt

arm. . .
(Tilt stop rod and spring)

Handle bracket

Steering
bracket

Swivel bracket

{Shock absober)

Swivel bracket

Tilt tube

%

Thrust rod

Support bolt ) .\QI
Support cylinder &
D Bush

ﬁ@)g Bracket lower mount

(Manual tilt swivel bracket for D36A)
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SMID27A & D3I6A

Na Item Procedure Symbol Photo/Diagram

4-3| Hydraulic | Procedures 1) to 4} are the same as the
tilt swivel | swivel bracket.

bracket
{option) §) Fix the hydraulic cylinder with pins.
Fasten the both sides with washers
and stop ring.

6) Set 2 collars to the hydraulic cylinder
rod side of the swivel brackst.

7) Install the cylinder support to the
hydraulic cylinder fixing side.

8) Install 4 grease nipples.

9) Install one clamp bracket (manual
valve side) to the outboard motor
mount by tightening the bolts.

In addition, instatl the swivel bracket
and then the other clamp bracket.

10) Install the cylinder support with
nuts.

11) Install the tilt tube, in which 2
washers are inserted, and fix with
nuts.

Tightening torgue 2kgf-m

Tighten the cylinder support nuts
fast.

M16

tightening torque 11~18kgf-m

Install the tilt tube cap.
{Too much tightening damages the
tilt tube cap because it is made of

plastic.)
12} install the power unit to the ¢clamp
bracket.
(Apply THREE BOND 1215 to the
bolts.)
Tightening torque 2 kgf-m (Install the power unit)

13) Pass through the clamp bracket
grommet hole, and fix it with a m
grommet.
(Use a rubber grommet cut with a
5Cissor)

(Cut the rubber grommet and insert it)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SM/D27A & D36A

Na. item Procedure Symbol Photo/Diagram

14) Install 4 flare adapters attaching a
seal tape.
(2 adapters for the hydraulic
cylinder and 2 adapters for the
power unit)

3/16
tightening torque 1.1kgf-m

15) Install the flare tube, and adjust it
so that it does not contact with any
part.

16) Instal! the thrust rod. (Install the thrust rod)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

No

ltermn

Procedure

Symbol Photo/Diagram

5

Bottom
cowling
{Refer to p.4-6.)

1} Install the bottom cowling {with &
F( connector, a stop wire, a key
switch, a LO warning lamp, a
battery cord, 2 grommet brackets)
to the engine mount.

Tighten the coliar. the grommet and
the washer with united bolts.

Tightening torque 0.8kgf-m

Note:
Insert washers if the bolts are
tightened on aluminum body.

2} install the holder A to the bottom
cowling. (harness)
(The holder A fixing screw is tapping
screw, and the washer is made of
plastic.}

Shift bracket
{Refer to p.4~7.}

1) Install the shift rod to the detent with
a shift rod pin, and fix it with a
washer and a split pin.

2) Install the detent and the shift shaft,
and fix it with a spiral roller pin.

3} Install the safety lever, and fix iton
the shift shaft with a spiral roller pin.

4) Install the reverse limit shaft to the
reverse lever with a spiral roller pin.

5) Install the detent spring A and B.
(Apply grease to the detent springs.)

63 Install the shitt bracket {stop bracket
for D27A} assembly to the engine
mount.

7} Install the botiom cowling to the
engine mount.
As for D27A, push seal rubber with
a pushing plate.
As for D3BA, tighten the grommaet
with bolts and nuts.

(Install the shift bracket
(stop bracket for DZ7A) assembly)

®

{Shift bracket {stop bracket for DZ7A) assembly)

i

H
£

Frinted in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D274 & D36A

* 2) Fit the extension for the LL and UL !

models.

{Apply THREE BOND 1215 to the
whole installation surface.)

3) Insert the cooling water pipe into the
cooling water outlet side of the lower
gear case.

Note:
Attach water seal rubbers on
the upper and lawer side of the
coofing water pipe hefore
ingerting the pipe.

4) Insert the water seal rubber into the
upper case, fix the rubber with the
seal rubber case, and install the

No. - ttem Procedure Symbol Photo/Diagram
7 | Steering 1} Sandwich the wave washer betwsen
“handle.etc washers, insert a bush and install
, {Refer to p.4-16) the steering handle.
M8x 25, MBXEB
{applied with THREE BOND 1215} |
Insert the bush in the steering handle
and fix it with the handie support.
2} Install the grammet to the regulator
i cable, and set the assembly to the
© hottom cowling. ‘
! i
% 3) Instail the steering brake to the :
| swivel bracket. (Wave washer)
| {Install a spring. a rubber and a
_ washer with a set bolt.)
: l
| | i
| :
i .
[ :
! i |
! | !
{Steering brake)
8 ! Setting 1) Knock 2 knock pins into the lawer
! lower gear case.
"and {Apply THREE BOND 1215 to the
upper gear pins.)
case

{SUL For D27A only)

lower gear case.

L LL UL SUL
M10% 35 Drive| D27A | 19663004500, 196631-04500 | 196632~-04500 | 19663304500
Tightening torque] o orsf-m shaft [ D36A | 196640-04061| 196641-0ADS1| 106647-04DB1]
Shim assernbly 18663002801
5) install the connection. E xtension —— | 196641~02530] 196642072530 196643-02530
Bolt —  |196640-10710 186630-10330
6) Connect themshift rod :md the shift ¢ . ieeen 1m0 J—
cam using the connector.
Set both é% the reverse condition, Washar - — 19663610340
and tighten them with nuts, Parallel pin — 19663010530
Shift cam | 19664006552 | 19664106551 | 19664206551 ] 196643~ 06550
Croting waler pipe | 1OBR40-08550 1 106641 - 08550 | 10664208550 296643—885&
Printed in Japan 2.41

AGAS085-JC03



Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D27A & D364

]
No ttern Procedure : Symbol Photo/Diagram

2 | Bracket 1} Insert a plate into the pivot shaft, and
set the vpper and lower bushes.
(The lip sides of the upper and lower
bush should face the inside.}

Instail the upper and lower washers,
(Apply grease to the washers.)

o et i E?_——-Bush
ey e [
l I ,- @,... eal
. @— Washer

{Insert the upper and lower bush)

2} Insert the pivol shaft.

3) Install the bracket mount to the lower
side of the pivet shaft. {Do not forget

? to install the rubber damper.) :
Warm the bracket damper before
inserting ii. Insert it with a bolt nut,
and fix it with a washer and a stop
rirg.

4} Install the upper case assembly to
the swivel bracket assembly.

!
Tightening torque]‘ 3.8kgf-m

Attach stopper and a washer (applied
with screw lock) to the bolt, and
tighten it. The lower side sheuld be
tightened with a washer and g nut.
The upper side should be tightened
with no stopper and screw lock.
insert a screwdriver into the rubber
side to fix the boit when tightening.
5} Install the bracket handle.
{Apply THREE BOND 12078}

6) Install the lower mount housing.
{Apply THREE BOND 1207B.)

{Bracket of the upper side of the upper ¢ase)

{Tighten the brackat(lower side}) (Install tHe upp case assembly)

2.42 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

1. Inspection and Service Procedures for Engine Parts

SM/D27A & D36A

1. Inspection and Service Procedures for Engine

Parts

1-1 Do the following procedures before inspection and
service of main parts :

{1) Clean all parts completely to remove dust, oil, carban
and scale, etc.

{2) Blow compressed air through oil holes to remove deposit
and check that there is no clogging.

{3) Remove carbon deposited on the cylinder head and the
intake/exhaust valve, etc. with care so that the pans
will not be damaged.

(4) Put in order the parts that have a definite combination
to prevent confusion.

Printed in Japan
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1-2 Standard for replacing (repairing) parts

Measure each part and check it according to the respective
inspection procedures. If the part is defective or exceeds
the wear limit, replace it.

Also replace any part which is expected to exceed the wear
limit by the next inspection even if it is within the wear limit
now.



Chapter 3 Inspection and Service Procedures for Engine Parts
2. Cylinder Block SM/D27A & DI6A

2. Cylinder block

The cylinder block integrates the cylinder head, the cooling
water jacket and the crank case. The exhaust manifold is
housed inside, and the cylinder liners are cast in the cyl-
inder block.

1. Cautions when reassembling and servicing

(1) Provide high pressure steam cleaning to the inside
of the cylinder block, the cylinder head and each il
hole.

(2) Knock 2 knock bushes into the top of the cylinder
head.

(3) Replace the old anti-corrosive zinc.

2. Cylinder liner
The cylinder liners are cast in the cylinder block. They
employ the direct seawater cooling system.

{1) Cautions when reassembling and servicing

1) Check the inside surface of the cylinder liner, and
measure the inside diameter of the linet. Repair
the part according to reboring (oversize of 0.25) if
it exceeds the size limit.

{mm)
Standard ' Wear limit
| 470 0030
(¢ 82)+0.020
Liner inside ;1 470 +0.020 70.10
diameter ($82)+0.010 (82.10)
g | #70 +0.010
(¢82) 0
() for D36A (Cylinder block}
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Chapter 3 Inspection and Service Procedures for Engine Parts

2.

Cylinder Block

SM/D27A & D36A

. Main bearing and main bearing case

The main bearing is a 4-point bearing aluminum metal.
The thrust bearing consists of circular at upperside and
full-circular at lowerside.

The main bearing case, which comes in a monoblock is
connected and tightened to the cylinder block at the
center of the crankshaft. The oil cooler is installed in
place of the bottom lid. {Oil cooler is tor D36 only)

(1} Cautions when reassembling and servicing

1) Install the main bearing, and tighten the main bear-
ing case to the specified tightening torque. Measure
the inside diameter of the main bearing, and replace
it if it exceeds the wear limit.

D27A

{mm)

Standard Wear limit

$407100%8 40, 1

' Head width (14)
4.8%9-2 kgf-m

Main bearing
linside dia.

Cap bolt {M10)
tightening torque i

D36A
Gy,

{mm)

Wear limit

Standard

$5020°050 50, 1

Head width (17)
8.040-5 kgf-m

Main bearing
inside dia.
Cap bolt (M12)
tightening torgue
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Chapter 3 Inspection and Service Procedures for Engine Parts
3. Piston and Connecting Rod SMID27A & D36A

3. Piston and Connecting Rod

The piston is of cast aluminum. A wear-resistant ring is

provided to the 1st ring groove, and the cherry blossom

shaped combustion chamber is molded on the piston

crown.

+ The piston rings consist of the two compression rings
and ons oil ring.

* The piston pin is full ficating type.

= The connecting rod is stamped and has shaped stem
with the large connecting rod end split horizontally.

» The crank pin metal is provided with a thin aluminum

backing.

—_

. Cautions when reassembling and servicing
{mm)

{1} Piston head and combustion surface :
Remove the carbon deposit on the piston head and - . Standard Wear limit

combustion surface. Take care not to damage the ! .
piston. Check that there is no flaw on the combus- Py | $69.940 +0.0%
tion surface. Piston [ .{ 81.95 1+0.005
outside M|«  £0.005 {gﬁgg}
{2) Measurement of piston outside diameter diameter F o [ {81
g # '
=-0.015

* Measure the piston outside diameter, and check the D
wear of the ring grooves. [f the size measured is {L, M or §is punched on the pistor head) {) for D3GA
below standard, or if they are excessively damaged,
replace the piston.

« Measure the piston oulside diameter 20mm above No.1 Piston rin
the piston bottom and at a right angle to tha piston ©_'___J
pin.

(3) Replacement of piston pin < ‘ > Na.2 Piston ring
+ The fitting size of the full fioating type piston pin is !
= 1 R

shown below.
+ Apply oil to the pin, and insert it into the pin hole at

normal temperature {when the pision is raplaced). Stop rin
{hote ZCE
{mm) S

Q¢ ring

S E xhaust valve
stde recess

Pistan

D27A D3BA Piston pin
Piston pin hole +0.008 +1, 008 Stop rin
inside diameter ®20 $2 hiole 20
Piston pin 0 0 ’
cutside diameter ¢ 20~—a. 1] ¢ 25*0.013 ™
2.4 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
3. Piston and Connecting Rod SM/D27A & D36A

{4) Measurement of piston ring
Measure the width and thickness of the piston rings,
clearance between the ring groove and the ring end
gap. If they exceed the wear limit, replace the ring.
Handle the rings with care because the SUS nitride
rings are brittle.

1) Measurement of thickness and width of piston ring

(mm)
Standard Wear timit
Thickness| 2 75010 —
No.1
Piston 1.5 70010 _
ring Width ggg?g E— ‘a Piston pin metal
( 2'0—0.025 ) e
Thickness| g1 %070 ——
No.2
Piston 1_5:32;2 | Connecting rod
ring Width . —— Crank pin metal
( 9 0—0.010 )
*7-0.025
Thickness| 2 p+0-20 o
Oil ring .
. =0.01¢ Alignment
Width 3.5 —_— rk
—0.025 m?ake side
Na1 ring and 0.050~0.080 0.12
groove clearance : : '
MNa2 ring and
groove clearance 0.030~0.060 0.12
Oil ring and
groove clearance | 0.020~0.050 0.12
( ) for D36BA
2) Measurement of piston ring end gap Connecting rod
Insert the piston ring into the ring gauge. Measure
the piston ring end gap with the gauge. \
(mm})
Piston
Standard | Wear limit @ b
End gap of Na1, No 2 0.256~0.35 Ring g
piston ring {0.25~0.40) 1.2 - | o ause
Piston ring i
End gap of ail ring 0.15~0.35 1.2 T
Y for D%A (Measurement of ring end gap)
3) Replacement of piston ring The side with the maker’s
. . mark faces up.
Fully clean the ring groove when replacing the \
ring. For fitting, the side with the maker's punched g
mark al the end gap shouid be at the top. Check
that the ring can be moved lightly.

(Fitting direction of ring)

Frinted in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
3. Piston and Connecting Rod SM/D27A & D36A

2. Connecting rod
(1) Cautions when reassembling and servicing

1) Measurement of distortion and parallelism of farge
and small end hole.
Put the lips through the large and small end holes
of the connecting rod and measure the distortion and
parallelism of the connecting rod. Replace it if the
size deviates from the standard.

(mm)
Standard Wear limit
. 0.05 0.07
Parallelism (For 100mm) (For 100mm)

(2) Measuremént of inside and outside diameter of pis-
ton pin and metal (Measurement of distortion and parallelism)

1} Check the piston pin and metal for the seizure,
cracks and other damages. Repiace it if exces-
sively damaged.

2) Measure the inside diameter of the piston pin metal.
Replace it if they exceed the wear limit.

(mm)
Standard Wear limit
20_°
Piston pin ¢ 29 _0.000 19.90
outside diameter 0 (25.90)
(626 50050
+0.038
Piston pin metal $20 +0.025 20.10
inside diameter +0.038 {26.10)
(626 ) 055)
Clearance
between piston | 00220 04 0.1
pin and metal ) '
( ) for D36A

(Measuring piston pin metal)

3-6 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

4. Crankshaft

SM/D27A & D36A

4. Crankshaft

* The crankshaft is stamped, and comes in a monoblock

with the balancer.

= The spline piece is press-fitted to the power take-off

{bottom endj).

1. Caufions for reassembling and servicing

(1) Inspection of crankshaft
Fully clean the crankshaft. Check it for damages with a
color checker or a magnetic flaw detector. If it is
damaged excessively, replace it. If the damages are
light, repair the crankshaft.

(2) Measuring crankshaft distortion
Support the crankshaft journals by V-blocks at both
end, turn the crankshaft and measure the deviation
of the middle journal with the dial gauge.

{mm)

Standard Wear limit

Crankshaft distortion <0.03 0.05

(3) Measuring crankshaft pin and journal
Measure the outside diameter of the crankshaft pin
and the journal. Ifthe wear (roundness or taper
degree) is excessive, either replace or repair. When
the outside diameter is within the wear limit, consider
to be adjustable.

{(mm)
Standard Wear limit
36
Shaft outside| ¢ %% —0.015 35.90
diameter 0 {43.90)
(944 g 415)
+0.042
| Rodmetal | 436 oo 36.08
% diameter (¢44:g:g;j) (44.08)
0il 0.020~0.057 0.15
clearance (0.024~0.061) (0.15)
a0 0
Shaft outside| %% -0.015 39.90
diameter 0 (49.90)
($50 _g 650
£ | Boaring 40 100 40.08
3 | Inside +0.041 (50.08)
= | diameter (450 5010
ail 0.010~0.053 0.15
clearance {0.010~0.058) (0.15)
( ) for D36A

Printed in Japan
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Q-ring {1AP16)

line piece

Izeather key

Steel ball{1/4) (7 x 14}

Py
r
T-belt pulley attachment Q.’s
Belt pulley i
Crown washer

Crown nut

{Crank shaft)



Chapter 3 Inspection and Service Procedures for Engine Parts

5, Camshaft

SM/D27A & D36A

5. Camshaft

The intake/exhaust cams, the fuel cam and the journals of
the camsha®t are surface hardened and grounded. The
camshaft drives the lube oil pump, linked at its end.

1. Points for reassembling and servicing

(1) Measuring outside diameter of camshait and inside

diameter of journal

Measure the camshaft. If it is damaged excessively,

replace it.
{mm)
Standard Wear limit
=0.050
Camshaft b4 -0.07% 40).8
outside diameter —0.050 {48.9)
{$49 _'oc)
Camshaft 41 +§‘325 41.07
journal inside ;
diameter (¢ 49 +3'025 ) (49.07)
. 0.050~-0.100 0.15
0il ¢learance (0.050~0.100) (0.15)
{ ) for D36A
{Cam height)
{mm)
Standard Wear limit
Intake cam 34.955 -0
height (H) (41.928; {(—-8.13
Exhaust cam 34,965 -1
height {H) (41.928) {(-0.1)
Fuel cam 33.436 -0.1
height {(H)} {42.943) (0.1}
{ ) for D36A

3-8

Feather key (8 x 12}

T-puliay

@

Bolt (M10 x .?Di

- > I Lift (H~2r)

{Camshaft)

Height

Radiug r

]
{Cam height)

Printed i Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head

SM/D27A & D36A

6.

Cylinder head

* The integrated cylinder head for the 3 cylinders is built
in the cylinder block.

s Each cylinder has intake and exhaust valves, both fitted
with the valve seat insert.

1. Cautions when reassembling and servicing

1N

Inspection of combustion surtace for cracks

The combustion surface is used under severe con-
ditions, including exposure to the extreme high tem-
perature and pressure and also the low temperature
of the intake air. Check the combustion surface tor
discolorations, distortions and cracks with a color
checker.

Inspection of intake/exhaust valve seat

Check the intake/exhaust valve seat for the contact
condition and the width. !f the sea! surface width
exceeds the wear limit or the surface is too coarse,
modify the seat.

Procedures for grinding intake/exhaust valve seat

Do the following procedures to modify the intake/
exhaust valve seatl with a seat grinder.

1) Sea! specification

Intake valve seat Angle : 45°
Exhaust valve seat Angle : 45°
Standard interference
(mm)

D27A D36A
Intake valve
seat 0.068~0.094 0.088~0.124
E xhaust valve
seat 0.050~-0.083 0.067~0.103

2} Be sure to measure the clearance between the valve

and the valve guide, if modifications are needed. I
the clearance exceeds the wear limit, replace the
valve or the valve guide before grinding.

3) Knead valve compound with oil, and grind the valve

seat with the compound.

4) Grind the valve seat with oil only.
5) After grinding the valve seat, wash the valve and the

cylinder head with diesel fuel oil carefully so that the
valve compound or the grounded powder does not
remains.

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head SM/D27A & D36A

{4) Inspection of intake/exhaust valve and valve guide

* The cylinder head has one intake valve and one
exhaust valve (two-valve system). The G.H.C. sys-
tem driven by the timing belt is employed for the
valve driving.

* The intake and exhaust valves are mushroom-shaped
with a valve head cap.

1) Inspection of valve stem for wear and distortion
Check the valve stem for wear and distortion. If the
valve stem is distorted or exceeds the wear limit,
replace it. (Also replace the valve guide at the same

time.)
{(mm)
Standard Wear limit

—0.030
Valve Stemg Intake ¢7 —0.045 6.92
outside | 0030
diamete e

" |Exhaust ¢7 —0.045 6.92 {Measuring valve stem}

2) Inspection of valve recess
After the valve has been repeatedly grounded, the
valve recesses. Excessive valve recess affects the
combustion performance. Accordingly, measure the
recess, and if it exceeds the wear limit, replace the
valve and the seat.

{mm)
[ T
Valverecess | Standard ; Wear limit ’
!Intake 0.25%0.1 0.5
D27A —
Exhaust ©0.50%0.1 ©0.25 (intake/exhaust valve recess)
T
Intake 0.25+0.1 0.5
D36A
Exhaust 0.45%0.1 0.7

©is the projecting size

3) Measuring the valve guide inside diameter
Measure the inside diameter of the valve guide.
Replace it, if it exceeds the wear limit.

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head

SM/D27A & D36A

4) Inspection of intake/exhaust valve spring

« Check the intake/exhaust valve spring for flaws and

corrgsion. Replace the valve spring, if there are any
flaws or corrosion.

* Measure the free length of the spring.
* Measure tha tension of the spring. (Use a spring

tension meter, if available.)

* Measure the slant of the spring (the angle of the

side of the spring).

(mm)
Standard | Wear limit
"o | Free length 37.4 36
-E— (Quter/Inner) {43/40.7) (41.5/39)
% Compressive force (kgf) 2.37
o {tmm Compressive force) 1.87
S | stant 1.6 2.0
() for D36A

NOTE: The more dense spring painted is installed to the

cylinder block side.

(5} Replacing the valve seat

The valve seat is cold-fitted to the cylinder block.
Accordingly, welding is suitable for removing a valve
seat.

As shown in the right diagram, weld the seat remov-
ing rod (an exhaust valve is attached later) to the
weld-removing piece at three parts, and knock the
rod to remove the seat.

Be sure to clamp the © side of the weider to the
seat removing rod {shown in the diagram) when
welding.

Protect the spudder on the explosion surface of the
cylinder with teflon seats. (Refer to the SERVICE
NEWS 92MB-006.) Press-fit the valve seat with a
guide and a hammer {special tools).

(Measuring the free Iength)

of the spring

Surface plate

The end of the shaft
may be grounded
because it is hardened

(HRCAT—6C)

[Allowable tilt value { % }
is less than 0.03.)

b5

—0.030
(o7 _plaas )

Seat removing rod
An exhaust valve
should be installed
later at 3% part.

MbB _screw

(Reference)

Hardness :

( Hv279—327)
HR{27-33

(Material : $6.5+0.1)

65

{Seat removing rod)

Seat removing rod @

I

Be sure to clamp the
© side of the welder
here.

Weld-removing piece
@ end & (Disposable)

Teflon seat @

Teflon seat ®

FPrinted in Japan
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Chapter 3 Inspection and Service Procedures Jor Engine Parts
6. Cylinder Head SMI/D27A & D36A

(6) Replacing the valve guide

+ Remove the valve guide from the inside of the
cylinder to the valve arm case side. (The cylinder
might be scratched by the peripheral grooves on
the valve guide if removed to the opposite side of
the valve arm case.

* Take care not to damage the clip on the intake port
when removing the valve guide.

« Press-fit the valve guide with a positioning piece
and a press-fitting tool.

* Finish the inside diameter of the valve guide with a
hand reamer (120270-99780) after press-fitting.

=]

¢ D L [;J

D27A 25i0‘1 45i0.1
" . (Removing tool 120270-99770)
D36A 30"% 47,50
AN 2
“:_ \“;-\.;l
L ; I
7 LA
[ / { A
i /JI' / %
$D
(Positioning the valve guide)
(mm)
Standard Wear limit
Inside diameter ~5- : == >
of intake/exhaust o7 :g'ggg 7.08
valve guide : {(Hand reamer)
Clearance between
intake/axhaust valve| 0.035~0.065 0.12
and valve guide .

NOTE: A valve stem seal is attached on the intake/exhaust
valve guides. Replace the valve stem seal with
new one if remaved once, because it is not reus-
able. As for D36A, the valve stem seals for the
intake valve and the exhaust valve differ from each
other in shape, so be careful of the type of the
valve stem seal. Use the press-fitting tool described
in p. 2-3.

Install the valve stem seal
{Special tool)

(

312 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
7. Valve Arm Case SM/D27A & DI6A

7. Valve Arm Case

The valve arm case houses the intake/exhaust valve arm
shaft, fuel valve arm shaft, camshatt, decompression device
and breather.

Cover
1. Cautions for reassembling and servicing 0il sesl
{1) Measuring the inside diameter of camshaft journal in Spacer

valve arm case
Measure the camshaft journal inside diameter. Re- Bearing
place the camshaft journal, if worn beyond the limit.

(mm)
Standard Wear limit

Bearing (6006} | $47 | —0.030 46.99
inside diameter |($55)| —0.050 (54.99)
Mid-journal $41 | +0.025 41.07 Packing
inside diameter |($49)] 0 (49.07) Packing
L0 pump side journal +0.021
inside diameter ¢ 26 0 26.05

{ ) for D36A

{2) Use new packings, cil seals and O-ring.

{3) Do not remove the plugs or the blind caps except
when necessary.

{4) Clean the camshaft journal, bearing (6006) and valve
arm shaft journal carefully before installing.

Lube cil pump

{Valve arm case)

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

8. Intake/Exhaust Valve Arm and Unit Injector

SMID27A & D36A

8. Intake/Exhaust Valve Arm

« The intake/exhaust valve arms are rocker-lever type.
« The unit injector driving valve arm is rocker arm type,
and the roller type is used for the cam contact side.

1. Cautions for reassembling and servicing

(1} Measuring outside diameter of intake/exhaust valve
arm shaft and inside diameter of intake/exhaust valve
arm
Measure the outside diameter of the intake/exhaust
valve arm shaft and the inside diameter of the valve
arm. Replace the intake/exhaust valve arm shaft or
the valve arm, if worn beyond the limit.

{mm)
Standard Wear limit
Intake/exhaust valve arm -0.016
shaft outside diameter ¢ 16—0.034 15.80
16+0.018
Intake/exhaust valve arm ¢ 0 16.03
inside diameter +0.006 :
(416 5017 )
Clearance between valve
arm shaft outside diam-{ 0.016~0.052 0.13
eter and valve arm inside|{0.004~-0.040) -
diameter
( ) for D36A

(2) Measuring outside diameter of injector driving vaive
arm shaft and inside diameter of valve arm

+ Measure the outside diameter of the injector driving
valve arm shaft and the inside diameter of the valve
arm. Replace the injector driving valve arm shaft or
the valve arm, if worn beyond the limit.

{mm)
Standard | Wear limit

Unit injector driving | ¢ 16 0 o0 15,88
valve arm shaft outside —0.020 (21 .88
diameter (922 00y ) -88)
Unit injector driving | 16 g 16.03
valve arm inside +0.021 (22'03)
diameter (227, ) '
Clearance between valve arm
shaft outside diameter and (ggég:gggg 0.15
valve arm inside diameter * - 040}

( ) for D36A

» Inspection of injector driving valve arm roller
Check the roller pins on the injector driving valve arm.
If flaws, cracks, or wear is excessive, replace the

pin.
(mm)
Nominal Wear limit
Roller pin
outside diameter ¢ 7 6.96

314

and Unit Injector

(r—Blind cap
[ )
ﬁ Spacer
é' j Adjusting
@ T, serew
Intake/exhaust 4 é @r-Nut
valve arm shaft ) @y

——Bling plug Blind plug
@—Spacer
E xhaust valve Fuel valve
arm ‘J:’ /(C?\ arm
Adjusting \ /‘—/
screw Val
Nt valve
Spring 2
Intake valve
arm Valve arm
Adjusting

screw
Nut

{Notel

(Difference of valve arm)
The intake valve arm s
twisted &t the adjusting
Serew.
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Chapter 3 Inspection and Service Procedures for Engine Parts

8. Inta

ke/Exhaust Valve Arm and Unit Injector SM/D27A & D36A

(3) Measuring top clearance

Measuring procedure

a.
b.

C.

{4) Adjusting valve ¢learance of intake/exhaust valve head
Adjusting procedure
Take out the unit injector valve arm retainer.

a. Adjust the clearance while the engine is cool.
b. Position the piston at the top dead center of the

c. Loosen the adjusting screws and nuts of the intake/

d. Adjust the clearances between the intake/exhaust

NOTE:

Measuring position

Exhaust valve

Remove the unit injector.
recess

Turn the flywheel to position the piston at ap-
proximately 20° before the top dead center.
insert the measuring fuse (1.0mm diameter)
through the unit injector installation hole, and place
the fuse atthe position illustrated on the right.
{The space is too small to accept more than one
fuse.)

Turn the flywheel in the regular turning direction
{clockwise viewed from the flywheel side) to po-
sition at approximately 20° after the top dead
center, and take out the measuring fuse.
Measure the thickness of the pressed measuring

fuse with a micrometer.
{mm)
Standard
D27 0600
Top clearance

D3sA 05570

combustion stroke. (Top compression)

exhaust valve arms.

valve heads and adjusting screw heads to the
specified value,lock the adjusting screws.

1. Make sure that the caps are installed to the intake/
exhaust valve heads before adjusting.

2. Refer to p. 3-29 if the timing gear pulley is
disassembled.

L~ screwdriver

Y
--j Box for valve clesr-
+ ance adjustment

(mm)
Standard

Intak .
Intake/exhaust ake 0.2
valve head clearance

Exhaust 0.2

( Intake/exhaust valve head
clearance adjustment

Printed in J
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Chapter 3 Inspection and Service Procedures for Engine Parts

8. Intake/Exhaust Valve Arm and Unit Injector SM/D27A & D36A

(5) Adjusting fuel injection timing
Adjusting when the unit injector is installed on the Adjusting screw
engine
Lock nut

Install the unit injector on the engine. Align the scale
of the flywheel to the specified injection timing. Turn
the adjusting screw until the tappet line matches up C / F et
: I
the alignment line on the injector body viewed from L T O\ ~Fuet valve arm
A (illustrated on the right diagramy). Fix the adjusting Static fuel iniec.
(tiun S;!Elrtin(_:]J )

screw with lock nuts.
A 1 positicn of engine
F e ﬁ) -

UL.“*

NQTE: For adjustment use a deflection mirror.
Tappet line
Standard . P _]i
D36A D27A
Unit injector
Fuel injection bTDC 15° bTDC 12°
timing (FIC) (Adjusting fuel injection timing)
2 by aline .715° Screwdriver
P T, (Flywheel) L) Screw in
Ll
\Top mark

Any control lever position may be accepted.

Indicator 15°
{Because the piunger has nc top lead.)

for D3BA

Push in

F.0. valve arm
adjusting screw

2 by a line  .-I0° Alignment mark
I

! Unit injector

Y=t

," s (Flywheel)
Y 1
|

A

Indicator 12°
for DZ7A

316 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

9. Thermostat SM/D274 & D36A

9. Thermostat

Two wax-pellet type thermostats of the same shape are
installed to the cylinder block side cover, one for the water
temperature and one for the exhaust temperature. These
thermostats keep the temperature according to the water
temperature and the load.

1. Cautions for reassembling and servicing

(1} Inspection of thermostat

a. Place the thermostat in a container filled with water.
Measure the water temperature with a thermometer gt
while heating the water. If the valve opens at the (Jiggle valve, thermostat cover)
specified valve opening temp. and opens fully at the and thermostat
specified vaive full-open temp., the thermostat is good.
if the valve opening or full-open temperature of the
thermostat differs from the specified temp., replace
the thermostat.

Standard temperature °C
"Valve Valve YANMAR code N
opening temp. | full-open temp.
Water temp. o ° _
thermostat 17C 82°C 120270-48191
Exhaust temp. o 0 . _
thermostat 65°C 75°C | 12027049203
b. Use new packings and seal washers. .
¢. Tighten the bolts (M6 X 25, M6 X 50) at the specified
torque. e

Bolt (M8X25, M6x50) \ Width (10)
Tightening torque ‘ 0.8~1.0 kgf-m

d. Remove any dust from the thermostat.

(Instatl the thermostat)

Printed in Japan
ADA5055-JC03 317



Chapter 3 Inspection and Service Procedures for Engine Parts

10. Unit Injector

SM/D27A & D36A

10. Unit Injector

The unit injector is an integral part of the fuel injection

pump and the nozzle, and is installed to each cylinder.

« Pump : Bosch type control system (by control lever) ll
|

« Npzzle : Sealed automatic vaive, wheel valve

1. Specifications

Protector L
side

M-type unit injector

Control lever

Plunger l— o
1 i

Plunger barrel

Nozzle nut

Nozzle ass’y

Pump type —
D36A D27A
Plunger
diameter mm. o7 V¢ 6
Nozzle injection an | 5-$0.22% 165" | 4 $0.20% 150°
hole
Pre-stroke mm 30 2.5 Washer 9\
Cam lift mm 7.0 6.5
F uel valve kgf/ ;_.-5
opening pressure| ¢ 200 (Unit injector}
ol T
i, Parts diffrent between ‘
I D27A and DIBA || ‘
=3
lF
| © Tappet
\__.l——.ﬁ*

————

Tappet guide
plate

Set balt

Plunger spring

Injectar body ‘

injector
retainer

%Warping

o
" Hexagona! hole bolt
@ (M8 x 35)

{Unit injector assermnbly)

(Nozzle adjusting holder and nozzle)

318

Frinted in Japan
AOAS055-JC03



Chapter 3 Inspection and Service Procedures for Engine Parts

10. Unit Injector

SM/D27A & D36A

2. Disassembling the unit injector

Disassemble and adjust the unit injector body at a service

shop.

Follow the procedures below to check the opening valve
pressure adjustment and the spray form of the nozzle.

{1} Inspection of nozzle assembly

a. Carbon flower

A phenomanon that carben sticks to the nozzle like
As carbon tlower

a flower is called carbon flower.

reduces combustion performance, remove the car-

bon if any.

b. Spray shape

1) Check the spray with a nozzle tester.

2) Normal spray shape (illustrated below)

* No excessive angle deviation.
* The spray is fine mist.
* The spray siops instantaneously.

g
/’/,;/‘ ‘\,
= f)'%
D27A:150°

{2) Adjusting nozzle valve opening pressure
1) Remove the nozzie from the unit injector.

2) Install the nozzle to the adjusting holder.
Assemble the adjusting shim, nozzle spring, spring
seat and stop plate, and install the assembly.

g

D36A:155°

{Normal spray shape)

Adjusting shim
>

Nozzle spring =

Spring seat st

Stop plate . S

Pin

=

Nozzle nut

Nozzle assembl

(Nozzle disassembly)

Tightening torque

4.0~4.5 kgf-m

Printed in Japan
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-3 Unit injector

_!_ _Adjusting shim

l Nozzle spring

‘ Spring seat
i

|

Stop plate

L
5{1—“

Nozzle assembly
i

 Nozzte nut

{Disassembling the

't .
T}

{M12 x 1.5)

"™ Adjusting holder

Nozzle nut

nozzle assembly)

17 Width

S,

p Nozzle assembly

{Adjusting holder assembly)



Chapter 3 Inspection and Service Procedures for Engine Parts
10, Unit Injector

3} Test with a nozzie tester.

Valve opening pressure 200%° kgf.crt

Injection
NOTE: If the nozzle assembly has been used less than pipe
500 howrs, the pressure is hardly changed by re-

placing the nozzie assembly.

4} Adjust the nozzle valve opening pressure.
Measure the depths of the inserted parts of the unit
injector body and the spring bracket. Adjust the pres-
sure by increasing or reducing the thickness of the
adjusting shim.

Compare the depths of H and Hi illustrated on the
right diagram, and adjust the thickness of the ad-
justing shim (described below).

(Nozzle tester)

—[ NOTE }

iD  8him thickness

1. The ID. is displayed
with permanent ink.

25 0.25

3 4.30 {injector body)

SM/D27A & D36A

{Adjusting holdsr

35

0.35

2 .0.1mm adjusting shim
increases or reduces

dummy;
12027083020 120270~33010
Standard size
H=H1=13.8mm

40 0.40 20 kgtiem? vaive open-
ing pressure.

3. Use one adjusting shim,
{2 or more adiusting

shim are forbidden.)

45 0.4

50 0.50

55 0.55

Valve opening pressure 120270-93010

adjusting holder

[Confirmations]
Confirm the following before instaliing 1o the unit injector body:

install the nozzle adjusted at 200 + Skgliem 2 with the ad-
justing holder, spring and shim to the unit injector. Tighten
the case nuts after readjusting Hr and M.

Example:

{1) Dimension of shim adjusted at 200 + Skgffem?
{shim thickness of nozzle valve opening pressure adjusting holder)
{2) Dimension of H {(depth of iniector body nozzie spring case}
(3) Dimension of Hi {depth of nozzle vaive opening pressure adjusting hoider nozzie spring case}
0.45 + (13.95 - 3.90) = 0.50 (thickness of shim in unit injector assembiy)

NOTE: Repiace the packing, protecior and O-ring with new
onas when installing the unit injector to the engine.

045
13.95
13.80

Frirted in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

10. Unit Injector

SM/D27A & D36A

{Procedures for adjusting nozzle valve opening pressure)

{1) Install the unit injector holder to the vise base.

(2) Set the unit injector to the holder.

(3) Loosen the case nuts, and remove the nozzle from the
unit injector.

(4) Install the nozzle to the adjusting holder.

(5) Install the adjusting haolder to the nozzle tester, and ad-
just the valve opening pressure with the adjusting shim.

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
10. Unit Injector

3. Removing unit injector

(1) Be sure to remove fuel oil or to tilt up the engine
before removing the unit injector (to prevent fuel leak

at the fuel pass).

{2) Align to the overlap position.
{3) Loosen the injector fixing bolt, and remove the re-

Removing tool-—(

)

tainer. (6-mm hexagon rod wrench) o
{4) Down the FO valve arm. _ . £
(5) Screw a fixing bolt, and lever the cut of the injector E =2 ‘L:” 8.

up with removing tool using the bolt as a supporter. o o g o L] | =38

Unit [T < —_—
|_n_]gct0r-_.,-/7' ‘g N :“ :
__j e E el T
w === < bt
SuPporting : _'Ebmt
boit "&'_"f" injector
A ————T——— A ~
L 70
4. Standards for servicing (unit injector) I
(1) Reference of standards for servicing
J‘%‘ .,,____;’#-'A A
i \ =
a2
w | 2 1 -t
N (1K
34 135" 0
28
“ Clearance : 0.13-0.1¢mm
)
1} M
! Tightening torque :
0.2-0.3kgf-m
Injector retainer fixing bolt - .
Tightening torgue : 2.6-2.8kgf-m Tlghtemrégié%rkqt;f:m.
G
Hexagonal hole bolt M8 % 1.25
= O-ring {120270-53350)
/- O-ring {120270-53360)
R
Tightening torque : i
4-4.5kgf-m
v Gasket (120270—11780}
Protector (12027011801}
Fi
(2} Adjusting tools
Na. Name Q’ty Remark No. Name Q'ty Remark
1 727610-93100 . . .
Nozzie tester 1 (including high gressure pige) 6 | Slide caliper 1 | Commercial tool
2 . . 127610—93400 . -
High pressure pipe 1 (High pressure pipe) 7 1 Unit injector holder 1 | 120270-93020
Torque wrench . Nozzl | i
3 1 ¢ ozzle valve opening _
(9000L) ommercial tool 8 pressure adjusting holder 1 120270-93010
Box wrench Commercial tool . ,
4 1 e mm 1132 pieces) 9 | Vise base 1 | Commercial tool
Spa .
5 ”px r119n8r 2 | Commercial tool 10
3.00 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

10. Unit Injector

5. Fuef feed pump
(1) Specifications

T

r.p.m.

3900rpm

Feed:ng quantity

1.32/min or more

Feeding pressure

1.0kgf/crd or more

0il temperature 50 =° ¢
Efficiency 80%
r.p.m. 78Crpm

Feeding quantity

0.09 2 /minor more

Feeding pressure

0.7kef-cri or more

Intake head

—500mm

Resisting pressure’

2. Okgf-en

Ol

Diesel fuel cil

(2) Composition

Parts Code No Qty
1 - Body 120270~-52302 1
2 Cover ('FOP) » 52310 1
3 ShaftAEFOP) » 52320 1
4 | Inner rotor « 52330 1
5 | Outer rotor «# 52340 1
6 | Pulley (Bearing) «# 52800 1 l
7| Pulley (cap) » 52811 1
8 i Plate » 52121 1
9 l(?.]ivr;gi;gf)mall screw » 52820 10
10| Oil seal » 52140 1
11| O-ring 24311-350220 1
12| Hexagon plug 23887-080002 1
13| Seal washer 43400—500410 1
141 Spring 12027052390 1
15| Steel ball (3/16) 24190—-060001 1

Printed in Japan
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Install after
applying

SM/D27A & D36A

(bearing),

Press the pulley cap strongly to the

pulley
pulley cap.

and install the

(Relief valve installing part)

Cautions when reassembling

The bearing pulley (&) must turn smoothly.
The O-ring (I must be applied with silicon oil.

The binding small screws (M3) (8 must be plated

SCrews.
(120270-52820-RM)



Chapter 3 Inspection and Service Procedures for Engine Parts
I11. Governor

SM/D27A & D36A

11

. Governor

The governor is a 3-point weight mechanical all-speed
governor. Also this is a floating lever type governor driven
by the timing belt, and installed to the cylinder block.

The governor weight assembly is driven by the timing belt
pulley and controls the unitinjector control rod via the governor
lever to control {increase/decrease) fuel injection volume.

1. Cautions when reassembling and servicing

(1)

(2)

Inspection of governor

To protect the engine, the governor is adjusted to
the specified output and engine speed, and sealed
and locked with fixing wire. Accordingly, do not
disassemble and adjust the governor unless neces-
sary. Improper adjusting of the governor causes engine
troubles or operation failures.

When the governor is disassembled, check the
following:

. Governor weight pin

Measure the oulside and the inside diametar of the
governor weight pin. Replace the governor weight
pin, if it is worn.

(mm)

Standard Wear limit
Governor weight
pin outside 46 0 oo 5.99
diameter )
Governor weight +0.10
pin hole inside 6 L 0s 6.15
diameter ’

. Thrust needie

Check the thrust needle for seizure, discoloration
or damage. Replace any defective thrust needle.

. Governor spindle and governor weight support

Check the outside of the governor spindle and the
inside of the governor weight support for seizure,
discoloration or damage. Replace any defective
governor spindie or governor weight support.

3-24

(Governor assembly)

Timing belt pulley

@__Oil seal

Bolt (M6 x 75 %}

Packing

Bearing

! Stop ring C (hole 42}
o

Governor weight
support

-
Pin

Split pin (2.0 x 10} § Governar weight

Governor spindle

{Governor)

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

11. Governor

SM/D27A & D36A

2. Adjusting procedures when reassembling

(1) Adjusting unit injector injection volume on each cylinder

1) Press and fix the controt rod against the end surface

of the cover (start SP) with a fixing jig.

] 22.5°

_E

pa

Contro?
lever

Unit 1
injector

-
Control
rod

Hexagon
rod
Ls. wrench

™~
Ad juster
bolt

Fixing jig

Cover (start SP)

> 8

—
. —
|

Adjuster
Control rog
Increase

F.0. injection

t
Decrease

[itm—-—

A

Fixing jig B

2) Turn each of the unit injector control levers to the
fuel increasing side. Fix the adjuster to the control rod
with a hexagon hole bolt and a washer, while prass-

ing the lever against the side of the tappet.

NOTE: Check the control lever for any play by moving the
lever. Readjust the control lever, if necessary.
The clearance must be 0 for all three control levers.

Hexagon hole bolt (M4 X 18}
tightening torque

0.08~0.11kgf-m

Frinted in Japan
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__No

i

Hexagon hole bolt (M4)

Washer

Q-ring

(TASI0]Dsmall \ —

o screw(M4 x 12
Washer .

® Spring retainer

Spring %

Control rod

/Siop ring

i4)

/
/

sitioning pin

o




Chapter 3 Inspection and Service Procedures for Engine Parts
1i. Governor SMID27A & D36A

3) Remove the fixing jig, and make sure that the control
rod moves smoothly.

E xplosion
Fan | sirtace”

{\ LN B Cylinder center &

NI el o
F.0. valve arm @ A0 .. : v

x-xo?”&

Control lever

Adjuster

’ iConiroi rod

\ Washer
i it {Ma x 1
Control lover Hexagon hole bolt { x_18)

Max. injection position

{2} Adjusting regulator spring assembly

1} The fitting load of the teguiator spring is already N
adjusted at our plant. Do not remove the assembly. N/ﬁ
When the no load speed cannot be raised to more :
than 4800 rpm, add the adjusting shim to adjust the
speed.

2) Check the installation length of the idle spring. Make

sure that the stroke is 4 +0.3 mm after setting the
itdle adjuster to the dimension ¢ {f= 6 mm}.

fa
A\

T
3
&

)
{,
\g’

\y

@
«)(I
‘ H
ig
n
o
&
g
=
]

X

3) Set the spring (A) at its free length to the idle spring
ratainer. Make sure that the stroke of the spring {A)
is 2 0.3 mm, belore reassembiing it to the regu-
iator spring case.

{3) Adjusting the governor

1} Max. speed

Herew in the regulator spring case manually until it
contacts the governor lever 1. (This position is at
the medium speed spring, not where it is fully screwed
in with a wrench.} Then, unscrew the case by 2.5
turns {5 mm). The max. speed 4800 — 4900 rpm
should be obtained at this position. If the max. speed
can not be obtained, screw the case in further.

.06 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

11. Governor SM/D27A & D36A
2} Min. speed
Protrude the idling adjuster 6.0 mm from the case L |
end. 2
( - ,
« ldling fine adjustment : Make fine adjustment with | J Governor weight

the idle adjusting bolt, and
set the speed 101000 rpm.
Nut
* Max. load adjustment : Adjust to 4500 rpm with the : !
fuel regulating bolt during
cruising or by installing the Governor lever l s Cap nut
load equipment. =

Idle
adjuster

Torque spring

Smali spring

Medium spring (Unscﬁp;vr\? bv)

2.9 turns. Regulater spring case

Large spring

! l I \
Idle adjusting F.O. limit bolt Regulator spring
bolt case

(4} Adjusting governor link

1) Adjusting regulator cable

Tum the steering handle grip in the increasing direction, —_— i —— Grip
and fix the grip at where it contacts the stopper. ; = @a Increase
Adjust the regulator cable so that the alignment marks w Cable (decomp.) ~3ay
match up. (About 25° trom the vertical line level.) Rod 1 €K Decrease
(re%ulator) Decrease("&‘j I.ncrease \\

=T

2} Adjusting regulator rod length

a) Turn the steering handle grip in the increasing

direction, and fix the grip at where it contacts the Alignmen

1 mark

stopper.
b) Screw in the rod spring stop nut until the regulator L Cabie (regulator)
lever reaches the max. position (where the nut con- (regulator

tacts the limit boll).
c} Further screw in the stop nut by 2 turns {about
2 mm), and fix the nut. Rod (reverse)

Reverse max. speed
ad justment bolt

2mm

Lever (reverse)
i *\'S
Bracket {shift)

. Work angle about 50°

3) Adjusting reverse rod length 1
% 2 : Set angle about 25°

Turn the steering handle grip to the max. speed
position. Adjust the clearance between the reverse
lever stopper and the bracket {shift) to approximately =
2 mm at the max. speed position.

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

11, Governor

SM/D27A & D36A
{5) Adjusting engine speed
Adjust the idling and the max. speed to the specified Max. speed position {propeller output)
load applied to the propeller shaft ot the outboard (Engine output)
engine. idling position
0.5° ] 92°
1) Adjusting the idling speed (1000 rpm when the engine
is warm) .
Shift the clutch to the neutral position. Adjust the idling | =
speed with the idle adjusting bolt so that the engine i } ‘! ]
speed is in the range of 1000 ~1050 rpm, and lock E_@_—-—m
the bolt with nut. A 1b-.:¢g/@ j -
=1 7 AT ’1—&2
T — T
!dling ap??\;ljﬁ?djum—

Nut (M6) Width 0 g O
tightening torque 0.8~1.0kgf-m Fuel limit bolt (M6) :

2) Adjusting max. speed (4600 rpm)

+ Shift the clutch to the forward position. Adjust the
max. speed with the fuel limit bolt 5o that the engine
speed is in the range of 4400 ~ 4600 rpm, and lock
the bolt with a nut.

Nut (MB6) Width (0

tightening torque 0.8~1.0kgf-m

« Fasten the nut to the fuel limit bolt cap nut with a
fixing wire {&0.6 mm)}, and seal it.

3-28

Retainer
djuster
Regulator spring

tm

(Regulator assembly)
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11. Governor

SM/D27A & D36A

(6) Procedures for inslalling timing belt
1) Removing the timing belt

a) Install the fixture to the flywheel, and lcosen the
flywheel fixing bolts.

b} Remave the flywheel with a flywheel removing tool.

c) Remove the generater, loosen the bell tensioner of
the feed pump, and remove the timing belt.

NOTE: To remove the timing balt, align the marks as shown
in the iflustration.

2) Installing the timing belt

a} Align the crank gear alignment mark with the cam
pulley alignment mark, and set the belt.

b) Tighten the feed pump tensioner.

Torque wrench
< box 22mm

E/ M8 bolt 3pcs.
Flywhesl remaving

Belt tension [

* New belt : Adjust the tension to 15kg with a belt
tension gauge.

¢ Reused belt : Measure the tension with a belt tension

gauge before removing the belt, and

et
tool

—_—

adjust the tension to the measurement
after instaliing the belt. Or mark on S
the tensioner and the cylinder be- {

fore removing the belt, and adjust the ' -1
tension by aligning the marks after 0
installing the belt. : =

(Do not clean the belt with grease or oil.)

¢) Install the generator.
(Apply screw lock to the installation bolts.)

d) Install the flywheel.

Box wrench 36mm 28kgf-m
Model Belt code Size
AIngment o o
B 111R25 mark =
D36A 120380—01430 (Belt width 25) 1\
_ 101R 1%
D27A 120270-01430 (Belt width 19)

{Viewed from the flywheel side)

No.3 cylinder overlap TOP at this position

Camshaft

Afignment § 4
mark =}

Printed in Japan
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Crankshaft

Flywhee! marking
(3T)

~—— Indicator
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Chapter 4 Reassembling and Servicing of Drive Unit
1. Swivel/Steering Bracket SMID27A & D36A

1. Swivel/Steering Bracket

The swivel bracket is connected to the clamp bracket with
the tilt tube, and supports the steering bracket with the pivot
shaft. The pivot shaft bearing is sealed and is equipped
with the brake, The steering brackei is separate from the
handle bracket or the lower mount bracket, and is con-
nected by a spline and a stop ring.

1. Cautions when reassembling and servicing
{1} The steering bracket is separate from the pivot shaft.
{2} Swivel bracket

a. Instalt the friction plate, bush {45 X 30}, O-ring and
washer in that order to the upper patt of the pivot
shaft hole of the swivel brackel.

b. Install the pivot shaft to the pivot shaft hole of the
swivel bracket. {Install the upper bush)

<. instali the bush {30 X 44), sea! {VC30405) and washer
in that order to the lower part of the pivot shaft hole
of the swivel bracket.

T— Standard
Clearance between
bush inside dia. and 0~1.1Tmm
outside dia.

d. Install the lower mount bracket and a washer stop
ring.

{Lower mount)

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit

1. Swivel/Steering Bracket

SM/D27A & D36A

e. Tilt iock lever

The reassembling procedures and the parts are not
the same for manual tilting and the hydraulic tilting.

{Refer to p. 4-18.)

Cautions when reassembling each parts are described

here.

1) Fit in the lett and right tilt lock levers.

Standard

Clearance between tilt lock
lever shaft outside dia.
and bearing inside dia.

0, 06~0, 174mn

Set washers, return spring, collars, tilt spring hooks,
and tilt stop levers to the both ends of the tilt lock
levers (L and R). Maich up the hole of the tilt lock
ievers {L and R) and the collars, and fix them with
split pins (3.2 X 2.5). Before fixing, hang the return
springs on the tilt spring hooks.

2) Fasten the tilt lever boll to the return spring and
the tilt spring hook, and set the assembly to the tilt

lock levers.

NOTE: 1. Supply grease to the pivot shaft, tilt lock lever
shaft and the tilt lever bearing parts.

Recommended grease :

COSMO GREASE DYNAMAX EP No.2

or equivalent

2. Install the bush (30 X 39) to the swivel bracket

in advance.

Standard
Clearance between bush
outside dia. and bracket 0~0.25nm
hole inside dia.

42

(K nock in the steeve bearing)

(Install the titt lock levers)

(Fasten the return spring)

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
1. SwivellSteering Bracket SMID27A & D36A

f. install the assembly to the half tilt arm (&) .
install the half #it spring {and the stopper} o the
hook. {Option}

g. Install the tift stop rod to the tilt stop lever.
install the shock absorber 10 the swivel bracket. Install
the spring and the il stop rod to the absorber levar.

h. Install the steering brake cover, brake spring and
collar 10 the swivel bracke! in that order, and tempo-
rarily tighten them with brake bolts. (The steering
load must be adjusted after installing.}

Handig brackst

Tilt stop
lever

mount

Mount lgwer
stopper

Damper lowsr

Damper lower mount

Muount rubber

Frinted in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit

2. Clamp Bracket

SM/D27A & D36A

2. Clamp Bracket

The left and right clamp brackets, which are made of alu-

minum, make a pair. They are bolted to the transom.

1. Cautions when reassembling and servicing
(1} Clamp bracket

a. Install the clamp bracket assembly to the swivel
bracket, and set the left and right assemblies with
the tilt ube and support bolt. Install the assembly
gither to the shock absorber or to the support bolt

of the hydraulic cylinder.

Tiit tube nut

tightening torque

Z.0kgf-m

b. Install the thrust rod.

c. Check the tilt-up load {tilting start position at moiding},
and the til-up angle {angle te the transom plate).

Also check the half-tilt function.

Standard
Tilt-up load < 28kg
Tilt-up angle 76°

NOTE: Apply grease 1o the bearing parts of the tift tube and

the shock absorbor.

Recommended grease:

COSMO GREASE DYNAMAX EP No.2

or equivalent

4-4

(

{Clamp bracket)

{Tilt tube hole)

{instail to0 the swive! brackst)

Set teft and right clamp b
with tilt tube

{Support bolt bush}

racket )

Frinted in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
3. Upper Case SM/D27A & D36A

3. Upper Case

The upper case, which is made of aluminum die casting, )
consists of the upper and the lower part. The upper case
includes cooling water passage in a caste holes, exhaust
tube mounting part (in a recessed part) and the drive shaft.

1. Cautions when reassembling and servicing

(1) Install the screw plug, nozzle (cooling water) and the
seal rubber plug (M8 X 8) to the upper case.

(2) Install the mount rubber assembly to the upper case
with & bracket.

Width{i2
1.9~2. 1kgf-m

Bolt{M8x60)
tightening torque

(Engine mount)
{1 Install the upper case made in (1} above and the
mount rubber assembly to the steering bracketl. Do
not forget to fita bend washer.

T
U-nut (M10) Widthild
tightening forgue 3.7~3.9kgt-m

{4) Install the exhaust pipe to the upper case.

Bolt (M6x20) ‘ Width (10
tightening torqus i 0.7~0.8kgf-m

{5) install the LO tube.

(8) Install the oil dipstick and the level tube,

{7) Insert the water seal rubber into the seal rubber
case, and install the seal rubber case and anti-corrosive
zinc.

{8} Check the vibration-proof mount rubber
If the vibration-proof mount rubber is hardened or
cracked, replace it.

{8} Check the rubber boot
# there are any cracks on the rubber boot, replace
it.

{Install the vibraticn-proof mount rubber)

Printed in Japan

AQABOS5-J003 45



Chapter 4 Reassembling and Servicing of Drive Unit
4. Bottowm Cowling and Fitting Parts SMID274 & D36A

4. Bottom Cowling and Fitting Parts

The fuel pipe, battery cable, steering cable outlat, key-switch
and stop lever are installed with seal rubbers 1o the front of
ihe floating connection of the upper case.

1. Cautions when reassembling and servicing

{1} Fuel pipe and battery cable
instail fuel pipes and battery cables as specified, seal
them with a waterproof grommet, and secure them
with clamps.

{2} Siop lever load
Check the stop lever ioad after connecting the cable.

Stop lever load —~ _
{standard) 5~7kgt-m

{3) Apply grease to the stop lever bearing pans, spring
and the cable ¢onnection.

Recommended COSMO GREASE DYNAMAX
grease EP No.2or the egquivalent

(4) Connecting the bottom cowling and the upper case
install the bottom cowling to the upper case shift

bracket.
Bolt (MBX40) Width (10
tightening torque 3.7~0_Bkgf.-m

(5) Install the shift bracket 1o the upper case.

Tightening torque Width (1
MEx 25 0.7~0.9kgf-m

{6} GCheck the seal rubber.
Air-tightness will be lost if there are any cracks or |
inelasticity with the rubber. In such cases, replace e
the seal rubber.

{Fuel connecting part)
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Chapter 4 Reassembling and Servicing of Drive Unit
4. Bottom Cowling and Fitting Parts SM/D27A & D36A

{7) Check the cabie.
Replace the cable if the connector is worn or damaged,
the insulation is damaged or the function is faulty

due to rusting.

‘ ‘-:' —
4

{Harness}

{8) Shift device
The shift lever shaft, the reverse limit shaft and the
safety switch are installed on the bracket (shift). The
input power is transmitted through the shift rod
connection to the drive shaft.

1) Function

Wwhen the shift handle is shifted to forward, the
shift rod and the shift cam rod are moved up and
. " down through the detent shift, and the shift cam
orwar i
pushes the dog clutch forward. The input power hift

is thus transmitted to the propelier shaft via the (Shift bracket for D36A)
pinion.

When the shift handle Is shifted to reverse, the
Reverse|dog clutch engages with the reverse gear to
fransmit reverse rotation to the propeller shaft.

Neutral In neutral, both the reverse and the forward gears
BUlra! | 1urn idly, and the propeller shaft does not turn.

2) Cautions when reassembling and servicing

a. Operation force of shift handle . _ Detent  Spring Safety switch
{The following should be done after installing the
lower case assembly.) Bracket
After installing the shift device, check the operation ~

force of the shift handle.

Standard

Shift handle operation 2 =5bmmposition

Shaft
force 2~-Tkgf-m Safety tever
S, oy
b. Apply grease to the bearing parts of the shift lever Shaft \_\ k
shaft and the bracket (stopper). ~. < f P
Reverse lever R
<
Recommended| COSMQO GREASE DYNAMAX EP ) Laver
grease No2 or the equivalent (Shift handle)
Printed in Japan 47

AQAS5055-JC03



Chapter 4 Reassembling and Servicing of Drive Unit
4. Bottom Cowling and Fitting Parts SM/D27A & D36A

¢. Apply grease to the bearing parts of the reverse
limit shaft and the bracket (shift).

d. Shift cam rod

« Install the guide, O-ring (1AP21), washer (6.5}, O- ]
ring (6) and washer (6) to the shift cam rod, and
fix the shift cam with a pin. @_Connector f)

« Install the shift cam rod assembly to the lower case,
and tighten the shift rod guide to the lower case.

Shift rod
Bolt {M6 X 20) Width{il B ,
tightening torgue 0.7~0 9kgf-m L @_G”'de

e. Adjusting shift rod G )—Plate

Push down the shift cam rod to the lowermost posilion,
and connect the shift rod while shifting the detent of

Shift rod —
the shift rod end to the reverse paosition. H
f. Adjusting shift rod boot o 5 g
Check the length of the shift rod boot when it is '”\%/

shifted to the reverse pasition.
Shift cam

Standard (Shift rod)

Shift rod boot length 39.4~43.5mm

NOTE: 1. Use new O-ring (6) (1AP21) and boot.
2. Apply THREE BOND #1215 to bolts and nuts.

g. Safety switch
Install the safety switch to the shift bracket.

Bolt {ME X 186) Width (0
tightening torque 0.7~~0.9kgf-m

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case

SM/D27A & D36A

5. Lower Gear Case

* The lower gear case is an integrated lube-cil-sealed-type
gear case. A self-adjusting type anti-corrosive zinc is on
the trim tab.

= Aresin strainer is attached to the cooling water inlet on
the hottom of the cavitation plate.

* The shift rod is sealed with a boat and an O-ring. The
oil guide ig provided on the lower periphery of the drive
shafy.

{Upper part of fower gear case)
1. Reassembling and servicing

(1) Forward gear

a. Install the bearing ouler race and the shim 1o the
lower gear case,

b Install the forward gear and the bearing {30207).

\ J Standard

H
Ciearance between gear outside!
dia. and bearing inside dia. [0.002~0.030mm
{tightening margin) |

¢. Instaif the forward gear and bearing assembly 1o the
lowet gear case.
{Lower part of lower gear cass)

—— Standard

Clearance between lower
gear ¢ase hole and bearing |—0.021~0.022mm
cutside dia.

{2} Drive shaft and pinion
a. Install the needle {BH-1616) to the lower gear case.

Standard

Clearance between needie
inside dia, and drive shaft [0.001~0.064mm
dia.

{Press in the punched side of the bearing.)

b. Install the thrust bearing {AZ254211) 1o the dtive shaft.

Standard

Ciearance between shaft outside
dia. and bearing inside dia. (0.002~0.033mm
(tightening margin)

{Fix only one side of the race plate.)

¢. Insert the oil guide through the upper part of the
lower gear case. (For insertion, align the fop end
notch of the oil guide with the hole groove of the
lower gear case.}

(Lower gear case assembly)
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case

SM/D27A & D36A

d. Insert the drive shaft through the upper part of the
lower gear case.

e. Install the pinion to the spline which is at the lower
end of the drive shaft.

Width (19

Stop nut (M12 thin) o0
E

tightening torque 9 kgf-m

f. Install the shift cam rod.
Refar to P. 4-8.

(3) Qil seal case

a. Instali the needle (HK2520) to the lower part of the
oil seal case.

Standard

Clearance between needle
inside dia. and drive shaft |0.003~0.065mm
dia.

b. install the oil seal {SC25378), spacer and oil seal
(5C25378) to the upper part of the oil seal case in
that order.

NOTE: 1. Fill grease between the oil seals.

Recommended grease : OIL CENTER RESEARCH
LOR#101

;20 to 30% of the space
volume

Filling quantity

2. Be carsful not to install the oil seal in the wrong
position.

c. Install the shim set and the thrust bearing (AZ254211)
to the lower part of the oil seal case.

(For adjusting, refer to p. 9-1.}

Standard
Clearance between bearing
outside dia. and oil seal case | 0~0.041mm
inside dia.

{Fix only one side of the race plate.)

d. Install the oil seal case lower assembly to the lower
gear case via the upper end of the drive shaft.

NOTE: 1. Use new Q-ring (1AG45).
2. Apply THREE BOND #1215 to the joining sur-
faces of the oil case and the lower gear case.

e. Check the clearance of the drive shaft direction.
Measure the clearance with the special jig, regard-
ing the lower surface of the pinion gear as zero
level. Adjust the clearance with the shim set.

410

Seal

Oit seal

case
O-ring—( )
Needle 8
bearing

Shim

Thrust (&)
bearing

-4

A

Drive
shaft

ﬁ—on guide

Cover
(water inlet)

Lower case

{Lower gear housing)

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit

S, Lower Gear Case

{4) Bearing housing

a. install the oit seal (SC20307), spacer, and oil seal
{SC20307) in that order to the rear part of the bearing
housing.

NOTE: 1.Filt groase botwesn the vil seals.
Recommended grease : OIL CENTER RESEARCH

LOR#I01
Fiffing quantily 80 to 30% of the space
volume
2. Be careful not to install the oil seal in the wrong

position.

b. Push the needie (2O0NQ3315D) into the front part of
the bearing housing, and install a stop ring.

T Standard

Clearance between needle
outside dia. and housing
inside dia. {tightening margin)

0.011~-0.047mm

NOTE: The shaft center inclination with the needie installed
must be below 500 /100mm.

{6} Reverse gear ang bearing
a. Install the bearing (6008) to the reverse gear.

Standard

Ctearance between gear outside
dia. and bearing inside dia. 0.002~~0.030mm
{tightening margin) |

{8} Propeller shaft and clutch

a. Ingsert the shaft spring into the front end hole of the
propeiter shaft, and fit the dog cluich into the spline.

b. Align the dog clutch cross pin hole with the propet-
ter shaft groove hole, and insert a cross pin,

¢. Fit & cross pin ring to the periphery of the dog clutch
cross pin hole.

d. Install the shift plunger to the front end hola in the
propeller shaft,

{7) Propelier shaft assembly and bearing housing as-
sembly

a. Install the propeller shaft assembly to the bearing
housing assembly.

b. Install the propeiler shaft and the bearing housing
assembly o the lower gear case.

Width 14

3.8 Yet-m

Bolt {M10 x 35}
tightening torgue

NOTE: 1. Apply THREE BOND #1215 Io the threads of the
bolt (M10 X 35).
2, Use new O-ring (1AG75).

Printed in Japan
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(Bearing housing and oil seal case}

{Bearing housing)

Dog clutch

\ A ross pin
Cross pin ring )

Shaft spring Shift piug
{Propelter shaft)

(Enstafﬁ the propelier shaft ?o}
the bearing housing

SM/D27A & D36A



Chapter 4 Reassembling and Servicing of Drive Unit
3. Lower Gear Case SMID27A & D364

¢. Chack the backlash between the forward gear and
the pinion.
{Measure the backlash while pushing the drive shaft
pinion upward, and adjust the backlash using the
shim on the forward gear side.)
Push the propelier shaft in the direction of the for-
ward thrust using a jig, and measure the backlash.
Do the same procedurss for the reverse gear.

T Standard

Backlash between forward
gear and pinion ¢.1~-0.25mm

Backlash between reverse
gear and pinion 0.1~0.4mm <Meeswing iig for backiash betw&an)
forward gear and pinion

Refer to p. 81 {forward gear) and p. 9-2 {reverse
gear).
Spline sleeve A (195640-97050)
NOTE: Adjust the backiash keeping the adjusting shim
away from oil and other contamination.

d. Check the gear contact pattern for pinion and forward
gear.
Apply red lead to the contact surface of the forward
gear, and install the propeller shaft and other related
paris to the gear case.
When installing the propeller shaft, fix it manually so
that it does not turn. Turn the drive shaft stowly
about 5 times with a special tool A, remove the
forward gear from the propeller shalt, and check
that the gear conlact is proper.

Gear contact pattern

The forward gear contacts partially during rotation
as shown in the fllustration. From the contact pat-
tern, you can judge whether or not the gear contact
positions are proper.

Tooth width Inside of

tooth

Tooth end

Geer contact
pattern

Qutside of Toe

tooth

Tooth base

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case SM/D274 & D36A

The ideal gear contact pattern is shown below. This
paltern is obtained by adjusting shim.

tength of gear vontact patlern
= approx. 1/3 of the tooth width

Apprex. Tmm

Contact pattern

Toe on tog end

The #ustration on the right shows the contact pat- Contsct part at we center
tern on the 10e end. In this case, reduce the shim
thickness at the forward gear, and increase the shim
thickness at the pinion gear.

NOTE: Gear contact al the toe end causes damage 10 the
forward gear and the tooth base of the pinion gear.
The gear contact paltern must be avoided.

ff the gear contact pattern is at the tooth base as
shown in the illustration on the right, increase the
shim thickness at the ferward gear and reduce the
shim thickness at the pinion gear slightly to obtain
the ideal gear contact pattern.

. {Gear contact at tooth b
NOTE: improper gear contact position causes damage to oot base)

pinion gear tpoth. Be sure to adjust the gear can-
tact in such cases.

e. Check the reverse gear contact pattern,
Do the same procedurss as for checking forward
gear contact pattern, except that you must pull the
propellar shaft as shown on the right diagram.

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case

SM/D27A & D36A

f. Check the clearance of the propeller shaft.
(Refer to P. 9-2 for adjusting procedure.)

Standard

Propeller shaft direction 0.3~0.5mm
clearance

(Measuring propeller shaft clearance)

(8) Propeller

a. Install the front spacer, propeller and rear spacer in
that order.

b. Tighten the propeller nuts.

+0.5
Propeller nut M16| Ut A 3577 kef-m

tightening torque

Nut B 4.0%%° kef-m

NOTE: Apply grease to the outside circumference of the
propeller shaft, the inside circumference of the pro-
peller and the threads of the propeller nut.

Recommended grease :
COSMO GREASE DYNAMAX EP No.z2

4-14

I

Front spacer

Rear spacer

Spacer

Lack nut

196630 19663009870

—09950

196630-09861
196630_098108

D27A

186640
—-08920 196640
~08850  4ng640

~09870(A)
19664009861

196640

J—F  -—oosso(e)

D36A
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Chapter 4 Reassembling and Servicing of Drive Unit
6. Cooling Water Pump and Cooling Water Piping

SM/D27A & D36A

6. Cooling Water Pump and Cooling Water Piping

1. Cooling water pump

a.

e

install the gasket and the outar plate in alignment
with the positioning parallel pin {6 X 11) on the oil
seal case.

install .the semi-circular key and the impeslier. (Be
caretul of tha orientation of the impeller blades when
instaliing the impeller.)

install the insert.

Align the housing with the positioning parallet pin
{6 X 11}, and install it on the oil seal case.

T
Bolt (M6 X 40} | Width 1D
tightening forgue l 0.7~0.9kgf-m

Attach the anti-corrosive zinc and the installation
plate, and tighten the boits.

2. Gooling water piping

a.

b.

instalt the rubber and the fube to the cooling water
pump housing, and fasten the guide (B,

Tapping screw (M5 X 12)

tightening torque Dtorque screwdriver

insert the upper end of the cooling water tube into
the upper hole of the upper case.

3. Cautions when reassembling and servicing

g,

Check the clearance in the impeiler shaft direction.

Standard

Clearance in impeller

shaft direction 0~0.5mm

b. Be careful of the posilion of the impeller blades

c.

when installing.

Apply grease to the impeller,

Becommendeti‘ COSMO GREASE DYNAMAX EP

grease [ NoZ or the equivalent

Printed in Japan
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[

Tube

D327A

Fid
fa

{Cooling water pump)




Chapter 4 Reassembling and Servicing of Drive Unit
7. Steering Handle

SM/D27A & D36A

7. Steering Handle

The steering handle is made of aluminum. The engine speed
can be controlled by turning the grip. The handle is foldable
and is connected to the regulator handle on the engine via
the regutator cable with a brake.

1. Cautions when reassembling and servicing

(1) Grip load
Apply grease to the inner bearing part of the grip.
Adjust the load with the brake bolt (M6 X 20).

(2) Steering turning angle
Check the steering turning angle.

Steering turning angle
{identical for left and 8" ~47
right; standard)

{3) Steering handle lifting load
Check the steering handle litting load.

Bolt (M6 x 20)

Apply sealing agent #1215

Steering handle Spring

Shaft Rubber

Regulator cable

Balt (M8 x 20)

Handle lifting load
(standard) 0.25~0.45kgf

{4) Apply grease to the inner bearing pars
of the grip and the steering.

COSMO GREASE
gﬁ‘;"a”;:e”dm DYNAMAX EP N2
or the equivalent

o

4-18

Steering handle

Bolt
(M6 x bl
W
;_ﬁ[ \/Q’,; Bush (14) ¢
\‘f’fﬁ E(sl

asher

S Regulator lever
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Chapter 4 Reassembling and Servicing of Drive Unit
8. Hydraulic Cylinder SM/ID274 & D36A

8. Hydraulic Cylinder

. Insert 2 bushas {18/24 X 20} inlo the swivel bracket.

. Insert 1 bush {(18/24 X 40) into the hydraulic cylinder.

. Install and secure the hydraulic cylinder 1o the swive!
bracket with the pin.

. Install the washer and stop ring C.

. Apply sealing agent to the taper screw plug and install
it.

Lo

[T N

{insert 2 bushes}

{Install the taper screw plug)

Taper piug screw

{Hydraulic cylinder)

{Install the stop ring C)

Frinted in Japan
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Chapter 4 Reassembling snd Servicing of Drive Unit
9. Electric-hydraulic Tilting

SM/D27A & D36A

9. Electric-hydraulic Tilting

(1) Electric-hydraulic power unit

Specifications

Power unit type PU-3
Mot 12V 400W

otor {nominal output)
Hydraulic pump 0.35cc/rev
(gear type) {theoretical delivery volume)
Power tilt oil ATF-A

{COSMO)

Oil capacity Approximately 0.24 8
Tilt-up time 7 sec.(temp. 20°C)

Hydraulic circuit diagram

DOWN up
port port

Overload reliet
Manual valve pee 13.73MPa

: ?_][IAOkgffuﬂ}
H@ 1
L= [

DOWN retiet  r-- r {Pass coupler through grommet hole

3.92MPa : UP relief "9 !

{40kgF/crt} 9.8IMPa _ . e
Ly '

{100k gf ferf}

NOTE: Fill hydraulic oil up to the filling port with the unit
tilted up to the maximum.

(Install the seal tap and)
the flare adaptor

(Piping) /

{Install the flare tube)
4-18 Printed in Japan
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Chapter 4 Reassembling snd Servicing of Drive Unit
9. Electric-hydraulic Tilting

()

Procedures for supplying power unit oil

1} Remove tha plug from the {A) part.

2) Tilt up and down 4 fo 5 times while supplying oil

through the plug hele using an ol filler,

3} When the oil stops entering, fill ol up to the plug

3

hole at the tiit-up position, and tighten the plug. When
changing oil, remove the power unit, and pour out
the cil from the (A) part. However, changing oil is
almost unnecessary, because the oil hardly deterio-
rates.

Procedures for power tilt manual operation

If the engine cannat be tited up or down due to a
trouble, turn counter clockwise (loosen) the manual
valve on the (B) part with a © screwdriver o open
both the down side and the lap side of the hydraulic
circuwit. Then the engine can be tilted up or down
manually. In this case, lock the engine in the
tited position with the manual tilt lock fever. {The
manual tilt lock lever is used only in case of emer-

gency.)

FPrinted in Japan
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SM/D274 & D36A
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4
L
E
EF

(A) connected to
relay box

w4t
f
£

%LLL@A{J I

{8} Manual vaive




Chapter 4 Reassembling and Servicing of Drive Unit
10. Connecting the Upper Case with Steering Bracket SMID27A & D36A

10. Connecting the Upper Case with Steering
Bracket

The upper case and the steering bracket are bolted together
through the mount rubber. They are bolted at two points:
upper and lower. The upper paint is the steeting bracket
with stopper brackets {left and right brackets differ in shape),
and the lower point is the lower mount bracket with the
damper.

(Steering bracket)

{Upper point of bolting}

(Upper case) rubber

Mount rubber
upper side

Spacer mou
rubber

Stopper upp
front

Shaft upper
mount

5
S
Stopper upper rear

G ,
Bracket lower mount @ {Lower point of belting)
Q

Demper lower
mount

Mount rubber

Mount rubber
{Lower stopper)

(Install the mount rubber}

Housing lower

mount {Lower mount bracket)

Printed in Japan
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CHAPTER 5

PIPING DIAGRAM

1. Piping Diagram ....ocooeeereei e e B2
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Chapter 5 Piping Diagram
1. Piping Diagram

SM/D27A & D364

1. Piping Diagram

(1) D27A
N
Symbol Narme Fusl tank <
Fuet oil pipe o 8 ) \ F.0. pipe connector
L A
———— - ¢ 7 < tARH
Lube oil pipe L.0. pressure switg| ./‘V
E Primary valve e
— v | Cooling water Fuel feed pump
(sea water} pipe G
————— Drill hole ‘
—pp— Screw joint /Fuel pressure control valve
e Flange joint . E T g - Valve
; T
—F— | Ball joint ~= e elep =<t To camshaft
I ,
—emm Spigot joint 1*
) : Water temp.
RH Rubber hose ther mostat
. . Exh tt .
A2007T Aluminum pipe l ! lh):ar?'r:jgsta?mp
TTHW ¢ Titanium pipe 1] Fuel injection valve
" -
| ‘_ ...._t_F Lube il pump
Fuel filter : cartridge type } _T ¢ Exh;ust +
) gas
Lube oil filter : cartridge type
i - —

Main bearing

Lube oil pressure control valve

16x10.5 TTH3IW

Cooling water pump : sea water

Sea water inlet

Thermostat valve cpening temp,

Water temp. thermostat 72°C 82C
Exhaust temp. thermostat 65°C 75C
$9 $8.6 $T7.6
I:l_T 3] 6
|| | o ™
__L“"l —_1i -—:
| —l X =
3
Details of A Details of B Details of C

Water checking

~—$12X10.8  AZ017T

AN

Lube oil filter

Sea water ocutlet

Details of D

NOTE: The pipe dimensions in the diagram above show inner diameter X thickness for rubber pipes and
outer diameter X thickness for other pipes.

Printed in Japan
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Chapter 5 Piping Diagram

1. Piping Diagram

ping Ly SM/D27A & D364
{2) D36A

S-S
Symbol Name Fuel tank N -
Fuel oil pipe d el 1 \ F.C. pipe connector
—_—— i ube oil pipe L.O. pressure switd - &7 X 13RH
4.0 kg Primary vaive

Cooling water

{saa water) pipe E Fuel feed pump

----- Prifl hote ‘ ¢ 6> tIRH
——+H— | Strew joint % / Fusl pregsure conirel valve
N .
R

——— Flange joint Valve

+ Ball joint
e Spigot joint
RH Rubber hose ¢ 13x13.5RH

AZ017T Aluminum pipe

TTH3IEW Titanium pipa
O ca@ier/

Fuel filter : cartridge type

P T gamshaft

Water temp.
- thermostat
Exhaust temp.

L thermostat

. Fugt injection valve

Lube cil pump

Lube oil filter : cartridge type

Main bearing 1 = Water checking

' P 12X 0.8 ANV

s Lube ail filter
(—-—-""“"‘N

N

Sea water inlet Sea water outlet

Lube oil pressure control valve

16x0).5 TTHIEW

Cooling water pump | €3 wsler

Thermostat valve gpening temp.

Water temp. thermostat 12°C 82°C
Exhaust temp. thermostat 85°C %°C
$9 438 6 $7.6 485
37,5 28 65 1.5
_ S - F
B o = =
5] - e -
| 46,5 l
Details of A Details of B Details of C Details of D

NOTE: The pipe dimensions in the diagram above show inner diameter X thickness for rubber pipes and
outer diameter X thickness for other pipes,
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Chapter 6 Electric Equipment
1. Generator : SMID27A & D36A

1. Generator

1. Specifications

Type K 6055 made by KOKUSAN DENKI
YANMAR _

code No 12038077221

Charging Full wave rectification,

specification | battery load

. 10 + 0.5A at 14V,
Charging N=3600 r.p.m.

current (at normal temperature}
Charging Less than 1000 r.p.m.
start speed at battery voftage 13V ivided into 3
(equal distance
Ambient o o
— ~F —
temperature 20C~+65C g !
Direction of | Clockwise = :
rotation (viewed from flywheel side) c _w
|_rotation ] AY £
Weight Approximately 1.1kg =
<l
NOTE: Apply screw lock to the rotor mounting bolt (M6 X g S I
22} before installing. 3 ) |
g V2 0.75¢ {white line an green)
=
2. Regulator b CB104 {tin-plated
& Sleeve(Y AZAKI Corp. 7120-1151)
Type SU243Y made by KOKUSAN DENKI =%
Control system | AC half-wave short-circuit control Output current characteristics (at 14V}
(Aiter 5 minutes operation under load at)
YANMAR 120380777201 3600 rpm 14V
code No. 11 =
l(;?argbmatlon Lamp load : 13.0V 40W 10 L
- //
Combination | Battery : 12.0V 70AH 8 IDC//
load (full charge) //
2 !
Weight 150g S B //
HI ,//
3 /
al 2 /
0 1 ) 3 2 x10°
Speed N (rpm)
Detect Key SW.
FE] Load SW.
DC output . g
1 N
Hed__ ] ‘l_’e!ow—white ST
:- -: Fuse
Green—white: :
M VWhite—
- . GEN'@T‘ : _{_L:‘h“e b!acl;w 1 Load
; S \ Green—whnei : BATT? gtart-
r
{Install the regulater) ' ' ;'2'4\(;v A
L
Black .I- 1

Printed in Japan
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Chapter 6 Electric Equipment
2. Starting Motor (Reduction Gear)

2. Starting Motor (Reduction Gear)

1.

Specifications

1) D27A

Tvpe $114—451A made by HITACH!
YANMAR 12037077011

code No

Nominal output 1.2k

Circuit voltage 12v

Rating 30sec

Direction of Counterclockwise

rotation {viewed from pinion side)

Circuit system

Body grounding

Clutch system

Roller ¢clutch

= Outpuwt (D

—_ -y
(=1 P

=
=]

0.6

0.4

0.2

Number of | Tooth end
teeth 9 i diameter $29.6
Pressure o Pitch circle
_E angle 20 diameter 22.86
[ oy -
= | Shift Tooth bottom
o quantity 1.27 diameter $20.7
i g Double-sheathed —0.12
Hardness 'HRC58~63 vooth thickness | 12.49
Pinion shift . .
systemn Torstan spring system
Weight 4.3
@
? @ |g Battor (—-f—-N702—15"C 1 charge
{3 |= BterY { ____ NBOZ-15C % charge
o = [=]
= W -3 ; 1.
(kgt-mY{rpm)}j{ V) 37 K .
2.4 | 6000 [ 12 S 7 <
5000 | 1 Ll e A
2.0 0 ‘\ \%ﬁ@ /1'("
I —~—
1.6 | 2000 | 8 . ™ N
W RS
123000 6 Y 3 ] ]
TN (@ N
0.8|2000] & TTINGE -
0.4 | 1000 2 A TR '\
4 RRNGER ‘
0 ol o4 ) ! ™ T k
0 100 200 300 400 500 600
Current (A)
{Standard output characteristic curve}
6-2

SM/D27A & D36A

2) D3GA

Type S114—477 made by HITACHI
YANMAR _

code No 120380—-77010
Nominal output 1.4l

Circuit voltage 12v

Rating I0sec

Direction of
rotation

Counterclockwise
(viewed from pinion side)

Circuit system

Body grounding

Clutch system

Roller clutch

' Number of Tooth end’
teeth 9 diameter $29.6
Pressure o Pitch circle
_5 angle 20 diameter $22.86
c f
= | Shift Tooth bottom
% | quantity V27 | diameter | $207
g 3| Double-sheathed —0.12
Hardness |HRC58~-63 tooth thickness | 12.4
Pinion shift . .
system Torsion spring system
Weight 4.6
& @
@ z @ & Electric discharging characteristic of
a2l |81 e battery 12-D(J1005004)
= & S )
Sl ]l | > //
(W) [kgt-mifrpm ] (V)
2.4 | 3.0 [s000| 12
U /1
2.0 | 2.5 | 5000| 10 @ ¥
T 7
1.6 | 2.0 J4000| 8 =5
\l D o
1.2 11,5 ]|3000] 6 . -~
081 1.0{2000]) 4 @‘ \\
T / /(‘ \
A 3
0405|1000 2 + ] \\
ol ol ol o (1] [~
0 100 200 300 400 500 600 700 BOC
Current (A)

(Standard output characteristic curve)

Printed in Japan
A0A5055-JC03



Chapter 6 Electric Fquipment
2. Starting Motor (Reduction Gear)

SMID27A & D36A
2. Structure and functions , . I Torsion spring
{1) Starter panedie ste Facking Housmg{;rease
The reduction gear 1s placed between the armature T s Shift lever
and the pinion, and the motor torque is increased k : —] rease
and transmitted to the pinion. iy ) 8= Clutch Grease
E Gaar case
{2} Reduclion gear st coror o2 Pinion shait
The small gear installed on the armature shaft lip Armature T Grease
always engages with the large gear on the clutch Packing Yoke \Packing @2 g_"f’?se
circumference, and the rotation of the armature is ftear : S ren
transmitted through the reduction gear and the clutch COVEryJ/ ; E
inign. e | == <=4
{o the pinion | . l E—
(3) Pinion shift system | =i .
The pinion shift sysiem is a forsion spring system. T s
The system consists of an outer ciutch, a rofier and I
an inner clutch. The clutch is fixed with a ball bear- Packing
! D X . R Through boit Upset bolt Grease
ing, and the pinion shaft is pushed into the inside
of the inner ciuteh through the helical spline, causing {Srructural diagram)
the pinion to engage with the ring gear.
{4} Roller cluich i ]
The rolier ciutch consists of a rolier, an inner clutch Starting switch
and an outer clutch. The rofler is always pushed by ;'ﬂstamﬂnecus current 5TA (at 12V}
the spring, and retained in the direction of the shorter \Ho!ding current 20A (at 12V)

dimension of the outer clutch . When the roller turns
in the direstion of the longer dimension of the cuter
clutch, the outer clutch rotates idly. When the roller
turns in the narrow direction of the taper, the in
clutch inner and outer combine and transmit the =

rotation. i 1
jilIaced

Battery Starting metor

IELB&M;&

(Starting motor wiring diagram)
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Chapter 6 Electric Equipment
3. Warning Device

SM/D27A & D36A

3. Warning Device

1. Details of warning device

(1) The alarm buzzer turns ON from abnormality such
as insufficient hydraulic pressure, overheat or poor
battery charge.

{2) The alarm lamp turns on from insufficient hydraulic
pressure anly. If the alarm lamp is OFF and the
alarm buzzer is ON, the cause is overheat or poar
battery charge.

(Standard specifications)

Alarm buzzer

Alarm lamp

from bottom cowling

insufficient

hydraulic pressure O O

Overheat O —

Battery charge O —
Arbitrary -

Installing place 2 =3m Standard position

on bottom cowling

(Option)
For Type B (p. 6-8) and Type C (p. 6-9)

Alarm buzzer

Alarm lamp

Insufficient

hydraulic pressure O O
Overheat O O
Battery charge O O

Installing place

Indicator panel

6-4
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Chapter 6 Electric Equipment
3. Warning Device

SM/D27A & D36A

2. Functioning of warning device

(1) Turning key switch ON causes the alarm buzzer and
the alarm lamp to turn ON for approximately 2 sec.

(2) If you leave the key swilch without starting the engine
for approximately 180 sec., the buzzer and the lamp
turn ON again. When you start the engine after that,
the buzzer and the lamp turn OFF.

Functioning chart

ON
Key SW. OFF_[

. RUN ;
Engine start STOP : | ]
HI
Reg. L Lo 7

Hydraulic pressure OPEN | et
SW. CLGSE———-]‘_ : i

Cylinder head temp, t

on :
Buzzer o ] :

' [T

ON
QOverheat | “ I—]
(Overheat lamp) oFF :

{Regulator lamp) ONJ']

OFF
0il lamp 02’: n_mn
{2 sec.)
[)
(180 sec.)
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4. Wiring Diagram

(1) Wiring diagram of standard type with warning device

Power unit @—Ljay box
o %!
IS e

Power tilt switch

LEP, LLEP, ULEP
power tilt type

99

£000-G50S VOV
ueder u paiulig

Wire color Generator
R [Red el =~ A
8 iBlack ! :Bg(l?V] o .
e R E I I T
é éﬁ Tow : sras Tt ® Starter
reen Reguls- - £ T ol _—R:jl
B/R | Black/red or - AT Fus;—‘ﬁf(m) P— - E—
B/W | Black/white &3
B/Y | Black/yellow i E
G/W | Green/white . Unused
L/B | Light blue/Black (Ground : ail port cap) (attached blind plug) CA
L/W | Light blue/white oz Fuse box (3A)
W/B | White/black 1
Y/G| Yellow/green (Elf’d‘{( ground “) Atarm controller
Y/R | Yellow/red ! Engine oif pres- oe | BB o OR
Y /W] Yellow/white sure alarm switc _m_.:] ” 3
Temperature sens R b b
{block : No.3 cyl g EE:- qi

{Ground : oil port cap) 4

N
]
!
w [ial R
OFF
O—1—0 N Safety switch
L _ o RETURN —(}"’*“l H-['—O ISTART| . __
Inside of two-dotted chain ling
shows inside of cowling
Engine ctl pressure Main switch

alarm lamp

Engine alarm buzzer

wina3oyq UL b
quawdinby ou32315y 9 231dvy)

Vo£Ead ¥ VLIIA/NS
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(2) Wiring diagram of type A with warning device

Only power tilt type

Power unit

Wire color

Red

[
Temperature sensor !
{block : No.3 cyl) ‘_.

N

\

Black

White

Yellow

Blue

Green

Orange

Light green

Light blug

Brown

Gray

Pink

L9

Sky biue

m
53?995590r<§mm

Black/red

B/W

Black/white

Black/yellow

G/W

Green/white

L/B

Blue/Black

L/W

Blue/white

Up relay

Power tilt switch

R/B

Red/black

W/B

White/black

W/R

White/red

W/Y

White/yellow

Y/G

Yellow/green

Y/R

Yellow/red

Y/W

Yellow/white

: {12V}
Battery

¥,
E
,%f

Main switch

RETURN

thydraulic pressure switch)

¥/R

Ground :
cil port cap,
B Safety switch
Ground :
oil port cap,
Engine it pressure
alarm switc
< Y
g2
o (Bod\f‘ ground :)
[2:' 8 _bl_oc
& [Tachometer sensor
H >
o
— el
(option)
YN
YLR
ALY
8/

\Inside of two-dotted chain line shows inside of cowling

:@ &

Tape with LA terminal

|
&@l@k{ﬂf@ Hour meter :
{%Ei Eéi \ EE; Eip{_’é% }Tachorneter !
1 £ '

L S

{option}

Bundle with plug
YZLCI'\ {connected to lamp)

——ma—"" B .
5% Englne alarm buzzer

8 nging cil pressurg|
;}Ijﬁ—g alarm lamp
nging temperaturg
alarm lamp

7, I j@gngine charge
—— alarm lamp

|
|
|
3

wpadonqg Sulitym p

tuawdinbiy o317 9 421dvy)

Voed ¥ VLIIA/WS



{3) Wiring diagram of type B with warning device

Power tilt switch

-- - Power unit

Temperature sensor
{block : No.3 ¢yl)

SSé ]—R

{a-
DT Regule

START
FREE
STOP

3

o m
8
o0 oFF

.
Wire color
Red Gre %/ ,{ Fuse box L
A

Black Alarm

White contralier (Ground : ) —F—

Yellow ! il port cap Starter|

o—0
SMain switch

%
Gy
o——0

i

Blue
Green T

[ )

QOrange

|

Relsy(starter)

Light green

Light blug

ar
O

Brown

Gray
ik gy d

g
Yi
k¢

8-9

Kill switch

Sky blue Safety switch

Black/red |

(Ground : )

Black/white ! oil port cap,

Black/yellow

Engine oil pressure
alarm switcl

Tape with LA terminal

I

1

1

!

1

1

!

1

|

]

]

1 |

:

: = a
Green/white - - |

Blue/BIackl Sclanaid (Eng. stop} Relay(solenaid) ! ! o

Blue/whita ﬁ 3 . A_{@ \ @3___ Hour meter
Red/black fole ! -

- 1 Bundle with plu
White/black ! Yo T | {connected t lamg)
White/red } YW YW A —

I
I %@Tachometer
g

(hydraulic pressure swit

£00r-S505VOY
ueder U pajuld

White/yellow
Panel (type 1)

Yeilow/green |
Engine alarm buzzer

Yellow/red 1
Yellow/white
L] Engine oil pressurd
-@alarm lamp
Engine temperaturg
alarm lamp
Engine charge
1 glarm lamp

Panel (&larm)

1Y [ e
Fuse box (JA)

Body ground
(bloc‘ ¢ =

;‘E
T
1
3
o
@
%
w
]
2
L aad

\Insida of two-dotted chain tine shows inside of cowling

wpa3vNg Buripm p

tuawdinbg o231y 9 131doy)
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{4) Wiring diagram of type C with warning device

Only power tilt type

- . |
2 |

1

!

Temperature sensor
{black : No.3 cyl) .

Power unit Pawer tilt switch

69

Kill switch

NREE
38 r_—'m'@'w——l 5|5 6|E|n
YN e YA Ipaculg- =3-5) 5
@@@ lorg B =] ? ?
Wire color C ] g 2
R TRed Aarm g E:
r B
B Black controlter Ground : f ? ? ?"
W 1White . oil port cap St m
arter H
Y  Yellow ! %_.g:_L_._J (L + ([)
L [Blue )
G |Green E200EDENG B (l)
Or | Orange Ralay(startar)
Lg | Light green
Lb [Light blue 9 T
Br | Brown i 1
Gy | Gray 24994
P | Pink .
Sb | Sky blue ! Ground - ) Safety switch
B/R | Black/red | otl port cap
B/W | Black/white
ETAM N1 YR TTITTYIN T N N O T (| I Sue e | | I I———— N | ¢ R = e L
G/W| Green/white Sclencid {Eng. stop R918Y(503Eﬂ0ld) |
L/B | Blue/Black I Hour meter
L /W [ Blus/white
R/B [ Red/black Bundle with plug

W/B | White/black {connected to lamp)

Engine oil pressure

W/R| White/red alarm switch

W/Y | White/vellow

Y/G| Yellow/green |

Body ground :
(bloclg ) Tape with LA terminal 1 DQEDV C@)Tachomemr
(hydraulic pressure switdh)

Y/R| Yellow/red !

7 B b
Fuse box [JA}

Y/W| Yellow/white i Panel {type 1)

1
" Engine alarm buzzer|

Engine oil pressurg
'i’_"-lj@alarm famp
Engine temperaturg
‘i/T@BIBrm lamp
Engine charge
glarm famp

Pane! {alarm)

r———
]

b g

'Optlon ar local supply

\Inside of two-dotted chain line shows inside of cowling

wini3vyq SuLm P
wawdinbig orgoarg 9 a1dvy)
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{5) Wiring diagram of type D with warning device

Only power tilt type

Power tilt switch

Pawer unit

’__[]:[1:__>@:l:> |
Temparature senscr

{block : No.3 cyl)

E —1 e YA Requla- :

- 589 tor
Wire color

U S 1

et

Red @ i

|
1
3
1

Black Alarm (Ground : ) =t

White controller ail port cap
Starten

Main switch

| <|=|m o

Yellow @.!
Green ¢ FOEDED D EK e ——

Orange

Blue 1
Relay(starter})

Light green

Light blye

Brown S

Gray J

Pink 8§ 458

0lL-9

Kill switch

Sky blue

Black/red

Safety switch
(Grcu nd :

Black/white

Black/yellow

oif part cap) Alijla—gt@ {57
Green/white

Blue/Black Solenoid{engine stop)

" - connected to Jamp}
White/red E Engine oif pressure

1
Blug/white ) 8 A8 ' = Hour meter
Red/black e R gy /R : Bundie with pl
A4 ] undie with plug
White/black W

White/yellow glarm switch
Yellow/green [éj

E:? oX . . Tachometer
1 i il Tape with LA terminal I 5
Yellow/red Bod {hydraulic pressure switch)

E00M-GS08V0Y
ueder ui pejulg

Fuse box (3A)

Yallow/white L (oncY( ground :) |

] e o OB |n )
Tachometer sensor ¥% g Engine alarm buzzer,
vsR a Engine oil pressurel
q alarm lamp
Engine temperaturd
Y/8 alarm lamp
¢ BrY /\_I | YR Engine charge
| g | SR/ 54 alarm lamp

\Enside of two-dotted chain line shows inside of cowling

woidpyg SuLily ‘F

uawmdmbsy nagoaysy 9 4doy)
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CHAPTER 7

SERVICE STANDARD

1. Service Standard Table {(ENGINg) ........cceiiveernsiinonnn
2. Service Standard Table (Drive Unit) ....ooocvriinnicininninn
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Chapter 7 Service Standard
1. Service Standard Table (Engine)

SM/D27A & D36A
- L3
1. Service Standard Table (Engine)
{1} D27A fUnit : mm)
Standard dimensions | Standard clear-| o o jowable
Item : : ance during ' Wear imit| Remarks
N TEABhs | RS | rasssembling | clearencs
+(.030
5 L $70 +0.020 Reboring, if
< 0,090 it exceeds
« | Cylinder liner inside diamater | M $70 -H}-Gﬂ} i e 70,10 the limit
z G!GIG {Qver size
£ S| e70 T of 0.25)
>
© Cylinder inside diameter roundnsss s — R E— —
L oetsom | TO0S
Piston outside diameter M| £60.940 +0.008 —_ — 60,88
={.006
g S | ¢69.940 —-0.015
s L
2 Clesrance between piston
= | outside dia. and cylinder M — —_ e 0.13 R
g liner inside dia.
& 8
Piston pin boss hole diameter +g‘008 ——
& 20 3 0~0.047 8.1
Piston pin outside diameter —0.009 15.90
= | Nal piston ring width :gg;g
£ o 15 g 0-080~0.080 0.12 e
2§ Net piston ring groove width +0.040
? § & Na2 piston ring width :gg;g
- ED 1.5 pee—— 0.036~0.080 6.1z e
S | 2T 1 Na2 piston ring groove width +0.035
_g P p g¢ +0.020
g wed —
£ 1 B3} 0jl ring width hg'g;g
c |88 3.5 : 0.020~0.050 0.12 —
2 19T pjl ring groove width +0.028
g_g +0.010
§ Net and N2 piston ring 0.20~0.35
- — _ 1.2 —
= Oil rin 0.156~-0.35
& g 15--0.
Crank pin outside diameter __g 015 35.00
] $36 |- - 0.020~4.057 0.15
2 | Crank pin metal inside diameter +0.042 36.08
- P +0.020 :
= Piston pin outside diameter _g 009 19,40
8 20 Toog ] 0-026~0.047 0.1
é Piston pin metal inside diameter +Q:025 20.10
Paralielism between large end hale o o N
and small end hole §.05/100mn 0.07/160mm o
Crank journal cutside diameater _g 815 35.90
. $ 40 w-m«w 0.810~0.053 a.15
E Crank main bearing ingide diameter +0:010 40.08
wn
£ | Crankshaft side gap —_— —_ 0.15~.0.45 0.6 e
[
& | Detlection (crank arm opening angle) — —- R _ —
Center deviation — <{0.03 e (.05 —
8 | Intake valve sinking ¢.25 +0.1 R— 0.8 ——
@
= | Exhaust valve sinking .50 £0.1 — ~0.25 —
B
E Intake/exhaust valve, intake { Tightening margin} 31,5 0.058~-0.084
& | seat valve Exhaust|( Tightening margin) 26.5| 0.050~0.083

Printed In Japan
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Chapter 7 Service Standard

1. Service Standard Table (Engine) SM/D27A & D36A

(Unit: mm}

Standard dimensions | Stendard clear- | .y allowable
Itern - - ance during y Wear limit | Remarks
| | ;
Normunal , TBGensiore! | Fesssambling |cleerence
Stem diameter :883(5) 6.92
7 . 0.035~0.065 0.12
g | Intskevalve Valve guide ¢ £0.02 o
2 inside diameter +0.005 .
z Stern diameter 0% 6.92
£ | Exhaust valve . 7 : 0.035~0.065 0.12
= Valve guide +0.02 7.08
3 inside diameter +0.005 '
¥4
o] Intake
£ | Valve head thickness E— — ——— 0.20 0.3
Exhaust
Camshaft outside diameter :88?? 40.90
$ 41 +0'025 0.05~0.100 0.15
& | Camshaft bearing inside diameter 0- 41.07
&L
£
£ Intake 34,965 +0.03 34.87
[+]
© | Cam height Exhaust | 34.965 | +0.03 - — 34.87
Fuel 33.436 +0.03 33.34
Compressive farce 2.37 L
(at 1 mm compression)| 1.87kgf
Intake/exhaust _ S N
8 |valve spring Free length 37.4 36
=
3 Inclination 1.6 2.0
@
-% Intake/exhaust valve arm shaft —0.016 15.90
> | cutside diameter —0.034 '
16 L016~0.052 0.13
2 | intake/exhaust valve arm inside ¢ +0.018 0.016~0.05 16.03
g diameter 0 :
= | Fuel valve arm shaft cutside —-0.016 45,90
) —0034 .
diameter +16 +g 8?8 0.016~0.052 0.15
Fuel valve arm inside diameter 0' 16.03
H 1
7.0 Printed in Japan
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Chapter 7 Service Standard
1. Service Standard Table (Engine)

SM/D27A & D36A
{2y D38A
{Unit : mm)
Standard dimensions | Standard clear- | oy aliowable
tem = = ange during ; Wear limit | Remarks
T DS | reassombling | Cioerence
+§.030
E L 82 £0.020 _Ffeboréndg, if
= T it exceeds
= | Cylinder liner inside diameter | M | 482 | 30500 — — 8210 |the limit,
g +0‘01{) (Qversize of
£ $ $82 0 9.25)
>
© Cylinder inside diameter roundness 0.0t _— o e (.03
e | 10E
Piston outside dismeter M 1 $¢B1.83%0 =6.008 —_ —_— 81.88
-~ 0.005
b~
£ S | 81950 | oo
S L
i;l Clearance betwseen pision
= | outside dia. and cylinder M ——— e —— 0.13 —_—
% tiner inside dia.
a 8
Piston pin boss hole diemeter +g'009 —
¢ 26 3 §~0.022 0.1
Pistan pin outside dismeter —0.013 25.90
c N1 piston ring width :gg;g
2 2.0 Toom | 0-050~0.080 0.12 —
Eg Hat piston ring groove width +0.040
2 § O [ 42 piston ring width :ggég
=182 2.0 x| ©-030~0.060 0.12 —
3 ':1‘_; NoZ piston ring groove width 40,920
o] g = -
£ | &8 il ring width _g'gég
c | 8¢ 3.5 oo 0-020~0.080 0.12 —
g | ©* | Oil ring groove width 0010
o
€ | Net and 2 piston ring 0.25~0.40
- — —_ 1.2 _
= Qi rin 0.15~§.356
s i g . .
Crank pin outside diameter H_g 015 43.90
o Y. -@@.GL%S 0.024~-0_061 0.15
£ | Crank pin metal inside diamater +G'024 44 08
o .
e
= | Piston pin outside diameter _g 013 25.90
g 426 o] 0-025~0.061 0.1
é Piston pin metal inside diameter +G:(}25 26,10
Parallalism betwsen large end hole -
and small end hole 0.05/100m | 0.07/100m -
Crank journal outside diameter _g 015 49.9
. $50 +0-<}41 0.010~0.056 0.15
% k mai ing inside di : .
g LCrank main bearing inside diamaster +0.010 53.08
% | Crankshaft side gap —_ — 0.15~0.45 0.6 e
4] .
& | Deflegtion (crank arm opening angle) s —_ e _— —
Center devigtion —_— <0.03 — 0.08 —_
§ intake valve sinking 0.25 +0.1 — 0.5 —_
< | Exhaust valve sinking 0.45 +0.1 — 0.7 - }
@
E Intake/exhaust vaive, intake (T;ghtenmg margin) 38} 0.088~D.124 0.5
G | seetvalve Exhaust| (Tightening margin} 33 | 0.067~0.103
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Chapter 7 Service Standard
1. Service Standard Table (Engine)

SM/D274 & D36A
{Unit: mm)
Standard dimensions | Standard sfear- |y anowabla
Itemn : . : anca during ) Wear limit | Remerks
N (BB | resssombling |°'ooronce
Stem dismeter B 6.92
o | Intake valve - $ 7 - 0.035~0.065 Q.12
= Valve guide +0.02 7.08
g inside diamater +0.008 -
'é Stem diameter :8825 6.92
2 | Exhaustwslve |fo—r———— ¢ 7 g 0.035~0.085 0.12
S Vaive guide +0.02 7.08
{3 L insida diametar +0.008 ’
&
5 Intake
£ | Valve head thickness e — —— 0.20 8.3
Exhaust
Camshatt outside diameter :g’gg{é 48.50
49 +0'025 0.05~-0.10¢ 0.15
+ | Camshaft bearing inside diamaeter 0 49.07
T
=
g Intake 41,928 +0.03 41.83
1]
© | Cam height Exhoust | 41.928 | +0.03 — — a1.83
Fue! 42,043 +0.03 ; 47 B4
[ Compressive force 2.37 e
{at 1 mm compression)| 1.87kgf L |
Intake/exhaust | Free length 42.0/39.2 — — o !
§ valve spring | Outer/Innegr . 43.0/40.7 41.5/39.0
g -
° Inglination 1.6 2.0
D
= | Intake/exhaust valve arm shaft -0.018 15.96
> | putside diameter : -0.034 :
S ] L. et 0.0040, . b
2 | Intake/exhaust valve arm inside +16 +0.008 0.004-~0.040 0.13 16.03
'g diameler -0.012 :
= F"Vuel valve arm ghaft outside -~ G.G20 21.88
| diameter o220 Lo oms0.00r | 0015
o +4.006
Fuel valve arm inside diamater _ 2203
6.015
7-4 Printed in Japan
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Chapter 7 Service Standard
2. Service Standard Table (Drive Unit)

2. Service Standard Table (Drive Unit)

SM/D27A & D36A

{1y D27A
{Unit 1 mm)
Standard dimensions Standard ¢learance Max. allowable
No. ftem ; - - ; h
Nominal Dimensional | during reassembling clearance
dimensions tolerance
1 Backlash betwseen pinion and forward — — 0. 1~0.25 6.8
gear
9 Backlash between pinion and reverse e — 0.1~0.4 0.8
gear
Forwerd gesr bush inside diamater 4«8,021
3 $20 5B §.040~0,082 G.15
Propeller shaft diameter ~-~0.051
4 | Coocling water pump key thickness 2.5 igggg — Size 15
B Cooling watler pump outer plats o )
5 thickness ! —_ Size 0.5
Cooling water pump impeller width 18.7 :g;
5 U. 0~0.5 Q.65
Cooling water pump insgert 19 0.7
Swivel hracket hole diameter $ 36 +g'1
7 | Pivot shaft diameter $ 30 +0.3 0~1.1 —
. -0.1%
Bush wall thicknass 3 ~0.35
Tilt lock lever shaft diameter fgggg
B + 10 : 0.06~0.174 0.4
. ) +0.116
Sleeve bearing hole diameter +0.080
Bracket (shift) hole diameter 14 e
9 | Bush wall thickness 0.9 £0.06 0.1~0.3083 0.6
Shift shalt diameter $12 m.g 043
10 | Propeller shaft thrust clearance — s 0.3~0.5 0.6
. . +0.15
Detent (shift} hole diamatar o5 +0.05 9.05~0.198
1 | Pin (shift rod) shalt diameter _g 048 0.4
Shift rod hole diamater 5.1 +0.1 0~-0.245

Printed in Japan
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Chapter 7 Service Standard

2. Service Standard Table (Drive Unit)

(2) D36A
{(Unit : mm)
N It Standard dimensions Standard clearance Max. allowable
em Nominal Dimensional | during reassembling clearance
dimensions tolerance
1 g::rlash between pinion and forward o 0.1~0.75 0.8
2 g:ac'l'(lash between pinion and reverse o 0.1~0.4 6.8
+
Forward gear bush inside diameter 8'021
3 $ 20 0080 0.040~0.082 0.15
Propeller shaft diameter —0:061
. ) +0.012 .
4 | Cooling water pump key thickness 4 +0.004 R Size 2
5 Co_oling water pump outer plate 1 o o Size 0.5
thickness
Cooling water pump impeller width 25.75 +0.16
6 0~0.5 0.65
Cooling water pump insert 26 0.1
Swivel bracket hole diameter & 36 +g‘1
7 1 Pivot shaft diameter 430 *0.3 0~1.1
. -0.16
Bush wall thickness 3 —0.35
Tilt lock fever shaft diameter Jjg'ggg
8 $ 10 . 0.06~0.174 0.4
. . +0.116
Sleeve bearing hole diameter +0.080
Bracket (shift) hole diameter $ 14 +g'05
g | Bush wa!l thickness 0.9 +0.05 0.1~0.393 0.6
. . 0
Shift shaft diameter $12 —0.043
10 | Propeller shaft thrust ¢learance — — 0.3~0.5 0.6
. . +0.15
Detent (shift) hole diameter o5 +0.05 0.05~0.108
11 | Pin {shift rod) shaft diameter —8.048 0.4
0~0.248
Shift rod hole diameter $5.1 +0.1
7.6 Printed in Japan
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Chapter 8 Main Bolt Tightening Torque
1. Main Bolt Tightening Torque

1. Main Bolt Tightening Torque

SM/D27A & D36A

1-1 Engine
QOencircled numbers show that engine parts differs for D27A
and D36A.
Na. ; Tightened part Screw size Width Tighteningktgc]:;mle Remarks
1 Rod bolt s | B |
2 | Metal cap bolt Wiz | 17| 7e-as
3 | Main bearing case auxiliary bolt M 8x1.25 12 2.5~2.7
@ | Flywheel tightening nut m;ii}g gg ;gg:;;g
® Crank pulley tightening nut M35x1.5 _ 16.5~17.5
(crown nut) M42x2.0 17.5~18.5
6 | Hydraulic pressure switch PT 1/8 24 2.5~3.0
7 | Injector tap set boit M 8><12_5 l:;:agoré 2.6~2.8 Hexagon hole bo;tﬁ
8 | Adjuster set bolt M 4%0.7 :f;ag"”s 0.08~0.11 | Hexagon hole bolt
9 | Cam pulley set bolt M10x1.5 14 4 5~-5.0
10 | Valve arm case set bolt M 6X1.0 10 0.8~1.0
11 | Valve arm case set bolt M 8x 1.;5_“ 12 2.5~2.7
Upper column for D27A
1-2 Drive Unit
Na. Tightened part Screw size Width Tighteningk%cfz;'?ue Remarks
1 | Pinion gear tightening nut M12x1.25 18 9.0~10.0
2 | Tilt tube tightening nut UNF7/8 32 2.0
3 | Propeller nut (SUS) M16X1.5 30 3.0~4.0
4 | Bearing housing tightening nut M10 14 3.7~3.9
5 | Lower tightening holt M10 10 3.7~3.9
B | CW pump case tightening bolt M8 10 0.7~0.9
7 | Cylinder support set nut M16X1.5 24 11.0~15.0
8 | Engine set bolt M8 12 2.7~2.9

Printed in Japan
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Chapter 8 Main Bolt Tightening Torque

1. Main Bolt Tightening Torgue SM/D274 & DI6A

1-3 Tightening torgue of bolt and nut cother than described on p. 8-1

Tightening torgue
Size Width
7T bolt and nut Stainless bolt and nut
M6 0.8~1.0kgf-rm 0.7--0.8kgf-m 0
M8 2.5~2 Fhgf-m 1.8~2 thgf-m 12
M10 4.5-~5 Okgf-m 3.7~3.9kgf-m 14
NOTE:

1. Before‘nghrenmg the bolts and nuts of the engine, apply Apply COSMO UREA
iube oif 1o the screws and washers. GREASE 2 when re-

2. Before tightening the bolfs and nuts of the lower unit, assernbling.
apply THREE BOND #1215 to the screws.

3. Before installing the propeller, apply grease {COSMO
GREASE RYNAMAX EP No.2 or the equivalent) to the
front surface of the propeller shaft spline,

4. When reassembiing the mount rubber, be careful that no
fube oif is on it.

5. Apply grease to the 3 greasing points (grease nipple
MTB X 1juntil the grease overfiows from both ends. {The
grease must be COSMO GREASE DYNAMAX EP No.2
or the equivalent).

6. Bulge the pipe end, which is inserted inlp the rubber
hose, as described on the diagram. Be sure to attach 2
hose clips on each side.

Apply grease

(COSMQ GREASE
OYNAMAX  EP
No.2 or the equiv-
alent) 1o the entire
suriace when re-

l i assembling.

Push the lopwer rod J

inte  the lowest ! When reassem.
end,  shift  the ==t =i ting, be carefy!
detent at the upper RS ~ 30 that the seal
rod end to the - TR - i rubber on  both
reverse  position, : N ends is not deform.
and tighten fast ad.

with coupgling

double nuts.

: 3 Tighter the bolts
Aher gieaning the g diagonally.

inside  carefufly,
supply ol uwp to
the  upper  oil |
check hole.
il q'ty : 650cc

Use the combina-
tion of the inner
and outer bearing
lages specified by
the makar.

8.2 Printed in Japan
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CHAPTER 9

BACKLASH ADJUSTMENT

1. Backlash AQiustment .....c.evrnrimemmeeseeineeecceninecceenee. 9-1
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1. Backlash Adjustment

[Backlash adjustment—1. Positioning pinion gear)

(Backlash adjustment—2. Positioning forward gear]

@®Procedures for adjusting

e eley

1.Set the tool on the lower gear
case.

2.5et the dial gauge as shown
in the illustration, and slide
it up and down along the
drive shaft to measure the
clearance.

4 / Clearance
= 0.50.025mm

3. Adjust the clearance to
0.5 * 0.025 with the shim
(a).

Shim thickness : 0.40 — 1.25
Shim set : 0.40 — 2pcs.

@®Procedures for adjusting
1.Install the tool, and fix the
forward gear.

2.1nstall the plate, and set the
dial gauge.

;5 Dhal gauge

3.Install the indicator to the
drive shaft, and measure the
backlash at the marked
position with the dial gauge.
At this time, the drive shaft
must be raised.

4_Adjust the backlash in the
range of 0.10 to 0.25 mm with

0.45 — 1pc. the shim (b).
0.50 — 1pc.
0.55 — 1pec. Shim thickness : 0.4 — 1.1
0.60 — 1pc. Shim set : 0.20 — 2pcs.
0.65 — 1pc. 0.25 — 1pc.
0.70 - 1pc. 0.30 - 2pcs.
0.75 — 1pc. x 0.35 ~ 1pc
B T ——==2/F — 0.60 — 1pc
e 7 _ 1A
i“' £
4 1 ®
Shim (b)
{196311-02310) \
| -
Shim (a)
’ (196630-02801)
®Tools
No.|Tool name| CodeNo [Q'ty|No|Tool name| CodeNa [Qty
~ . [196630—92920 196630—92870
®Tools T T — "|Tool  igepao-gz920 | * Bt (M10) 49654092570 2
Q}loo namel ~ocete |No| 00 Name Lore™ . 2 [Indicator |196630-92040| 1| 5 | F1ain washer! 55155 _400000| 2
196630—92910 _ o (10} e
1 | Tool 196640—92010 2 |Plate 196630—-92960
3 [Plate 196630-92960| 1| 6 |Nut 26636—100002; 2
@Caution : Be sure to correctly adjust because backlash adjustment is very @®Caution : Raise the drive shaft when measuring the backlash.

important.
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(Backlash adjustment—3. Positioning reverse gear)

[Backlash adjustment—4. Positioning propeller shaft]

c6

®Frocedures for adjusting
1.Install the tool, and fix the

"F} : « Dial gauge reverse gear.

]

2.Install the plate, and set the
dial gauge.

3.Install the indicator to the
. drive shaft, and measure the
i backlash at the marked
position with the dial gauge.
' L At this time, the drive shaft
Il

must be raised.

4.Adjust the backlash in the
range of 0.10 to 0.40 mm
with the shim {¢).

Shim thickness : 0.48 — 0.75
Shim set : 0.20 — 2pcs.

@Procedures for adjusting
1.Set the dial gauge at the tip
of propelier shaft, and
measure the thrust clearance.

in the range of 0.3 to 0.5 mm

l 2.Adjust the thrust clearance
‘ with the collar {d).

Collar set :

Lo MM
o oo

{ 195640-04260)

\ 0.25 - 1pc.
N @ 0.30 — 2pcs.
- 0.35 - 1pc.
- A~ B 0.50 - 1pe.
®© @
Shim (c) ()
(196640--02900) f N
®Tools
No | Tool name Code Mo Q'ty| No. | Tool name] Code No.
1 |Soacer 196630—92930 1| 4 [Nut 26736— 140002
P 196640929301 (16 thin) 126736—160002
Plain washer| 22137-—200000
2 (24) 99137—240000 115 |Plate 156630—92960
Plain washer| 22137—140000 .
3 (16) 29137—160000 1| 6 |indicator |196630—32940
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@Caution : Raise the drive shaft when measuring the backlash.

®Tools

susunsnilpy ysopyoog '
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®Caution
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CHAPTER 10

PERIODICAL INSPECTION

1. Periodical inspection Table ...........ccccoevveeeeeieeecevieeenreeeen, 10-1



Chapter 14 Periodical Inspection

1. Periodical Inspection Table SAFD274 & D36A

1. Periodical Inspection Table

@® : Performed by YANMAR agency

QO : Inspected by user
© : Replaced parts by user

inspection intervat

Every 50
hours
{or 1 month}

Item Inspection

Daily

Every 100
hours
for 3 months)

Every 200
hours
{or § months)

Every 400
hours
for 1 yesar)

Check the tank oil level, or refuel’

Fuel Clean the tank

Q

Replace the filter

. Check, refuel or replace the

o
H h \ (Replace for
engine lube oil

the first time)

{Replace)

Lube oil

Replace the lower unit iube oil {10 hours later

at the begining}:

{Replace)

Replace the filter element (Eirettime)

1 Check the discharge of cooling water

Cooling

water Replace the anti-corrosive zing

(sea water | Check (replace) the impelter

side) Check the thermostat

Cylinder head] Adiust the inlake/exhaust valve head clearance

Check/adjust the unit injector

Check/adjust the cable

Check the timing belt

00O OO ©

Tighten the through bolt more securely

Electricat| Check the warning devices

equipment | Check the battery liquid level

Apply grease

Repiace the timing bait

1200Hr

Others:
{1} When the unit is not used for more than 2 or 3 days;

Land the ship, or tilt up the unit.
Put a cover over the outbeard motor.
Remove the battery cable.

-

{2) Inspect ar service the unit once a year or every 400
hours.
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CHAPTER 11

OPTION

1. Diesel Outboard Propeller Guard Holes ........cooeeeveeen 1141
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Chapter 11 Option
1. Diesel Outboard Propeller Guard Holes SM/D27A & D36A

1. Diesel Outboard Propeller Guard Holes

We have been requested to add the above opfion for our
Diesel Outboard.

We have settled an option of "Propeller Guard Holes" which
enable to fit a local made propeller guard securely without
worrying about possible corrosion at holes.

1-1 Propeller Guard Hole (Lower Case)

Appticable mode! : D27X(Y}E

D36XAE
D38YE
—
N [ ! ; U ~N\/; !
THTRG | b F e
& Ld J
g \\\_{)// o - P o7
#E?c?:ugh hole §0 145
M6 bolt

V4

105

- ——
2-47 /
Through hole
M8 bolt
et .
Unit : mm
40 25
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YANMAR DIESEL AMERICA CORP.

901 CORPORATE GROVE DRIVE BUFFALO GROVE IL 60089-4508 U.S.A.
TEL : 708:541-1900
FAX @ 708-541-2181

YANMAR EUROPE B.V.

BRUGPLEIN 11, 1332 BS ALMERE-DE VAART The Netherlands P.0.BOX 30112, 1303 AC Almere
TEL © 36.5324924
FAX  : 36.5324016
TELEX : 70732 YMR A NL

YANMAR ASIA (SINGAPORE) CORPORATION PTE LTD.

4 TUAS LANE, SHINGAPORE 2263

TEL 1 B618077
FAX : 8611508
TELEX : RS 35834 YANMAR

YANMAR DIESEL ENGINE CO.LTD.

HEAD OFFICE
MARKET SERVICE PROMOTION DEP*T. QUALITY ADMINISTRATION DIV.
132, CHAYAMACH!, KITA-KU, 0SAKA JAPAN

TEL ! 08-376-6230

FAX  : 06-373-1124

TELEX : 52369810 YANMARJ
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