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1. Introduction

B Thank you for selecting UNIKAS Hand Hydraulic Steering System "MHS Series".

This instruction manual describes how to install, operate, maintain, and inspect the auto pilot
system. Please read this manual before starting operation.

B Always keep this manual in your pilot house so that you can consult the manual any time. If this
manual is extremely damaged, fouled, or missing, please contact us. We will send you another
copy.

B If the system is subject to change, the specifications described in this manual may differ from those
of the actual system. If you find a difference, please contact us.

B If you transfer or resell your auto pilot system to someone, be sure to give this manual to the new
owner.

B Do not modify the system, or connect additional units to the system. This is because modification
or additional units may cause problems. If there is an unclear point, be sure to contact us.

M To ensure safety during system operation, the following symbols are used in this manual. These
symbols respectively show the following hazardous levels:

A Danger : Observe the items to prevent hazard that may cause death or serious injury.

A Warning | : Observe the items to prevent accidents that may cause death or serious injury.

. : Observe the items to prevent accidents that may cause slight injury, or to
A Caution protect the steering system and peripherals from damage.

. : Observe the items to prolong the service life of the steering system, and to
I~ Advice ensure safe operation. ’

B This manual describes various safety items to be observed during installation, operation,
inspection, or maintenance, however this manual cannot describe all the safety items. If there is
possibility of an accident due to the situations that are not described here, please take appropriate
measures to prevent the accident on your own responsibility.



2. Safety Precautions

Be sure to perform inspections before leaving port.

Do not leave port when the weather is bad or when the weather forecast says the weather will
become bad.

If spare parts are stocked, periodically check the storing place and contents.
Taking a sharp turn at a high speed is very dangerous, which should be avoided.

Even if an auto pilot or dial remote control system is installed, steer the boat in the hand steering
mode when the sea condition becomes worse.

Be sure to perform inspections after returning to port.

When steering the boat, do not leave the steering place and be sure to keep watch.

There are two types of steering gears: one type moves the rod in and out; the other type moves the
main body together with the high-pressure hose. Instruct the passengers aboard not to place an
obstruction within the operating range of the steering gear or step on the steering gear main body.

A Caution

B If an abnormal condition or unusual phenomenon is found in the steering system when

B Placing a person or an obstruction within the operating range of the steering could result in

performing inspections before leaving port, do not leave port and carefully inspect the steering
system.

personal injury, cause oil leakage due to unbalanced load on the cylinder, or hamper steering
the boat.




3. Specifications

As the UNIKAS hand hydraulic steering system “MHS series”, UNIKAS provides the products shown
in the table below, which can be selected according to the type of your hull and engine.

Syst del Steeri heel rotati . Produced t
ysnirrrrlﬂr)r; (r) ¢ Boat type cenng (:lri:) rotation Steering gear model o uf\?_m orque
MHS-28G Inboard-outdrive 49 28G 468
MHS-32G Outboard 7.0 32G 668
MHS-28B 4.9 28B 468
MHS-32B Inboard engine 7.0 32B 668
Inboard-outdrive
MHS-40Bi Outboard 7.8 40Bi 869
MHS-1L40Bi 9.6 140Bi 1068
MHS-28H 49 28H 468
Drive boat
MHS-32H 7.0 32H 668
MHS-32VX 6.9 32VvX 659
MHS-32VH 6.9 32VH 824
MHS-32FS Outboard 477 32FS 522
MHS-36VX 73 36VX 1043
MHS-36VH 7.3 36VH 1043




4. How to Install the Helm Pump

(A) Bracket

@ Preparation @ Installation
(4) Hexagon socket head bolt (4) Hexagon head bolt
1/4-20UNC 851 M10X50L
Blacket

Hexagon nut
Plain washer (2)
Spring washer

N\ Z4
”

p. Q)
AR

Helm pump HM50A

<Under board installation>
<Over board installationff>

B For the installation of the steering, refer to “(B) Panel”. .
A Caution
Because it may be necessary to support a
(B) Panel load equal to or larger than the weight of
the operator in addition to the control -
(DHelm pump HMS0 force, select a stable installation place.
@Stud bolt 1/4-20UNC @(2)Cross-recessed head machine screw  (®Sheet packing(round)
(3(4) Plain washer for 1/4 (Hexagon socket head bolt {pPanel flange FP138
pring washer for wivel grip exagon socket head bolt
@(4) Spri her for 1/4 @swivel gri ®H ket head bol
1/4-20UNC
1gh nut - CX Spacer €xagon wrenc
(®)(4)High nut 1/4-UNC ®Lock ®H h 3/16”
®Woodruff key 3/16” @sSteering wheel
(DPlain washer for 1/2 ®Sheet packing(square)

®steering fixing nut 1/2-20UNC

®@Center cap




5. How to Install the Steering Gear

Because the steering gear produces relatively large thrust in proportion to the control force, install it on a
robust portion of the boat. If the steering gear is to be installed on a thin plate for lack of space, be sure
to use a reinforcing plate for installation.

(A) In the case of 28G/32G
(D Screw the connecting rod onto the threaded end of
N the cylinder rod. (Fig. 1)
If the connecting rod connected to the steering gear
cannot be passed through the tilt tube because
there is not enough space to the right and left of the
Connecting rod outboard engine, pass the connecting rod through
the tilt tube before screwing it onto the cylinder
rod as shown in Fig. 2.

Cylinder rod

Steering

(Fig. 1) @ Then screw the cylinder head cover completely
onto the 7/8-14UNF screw. If the elbow joint
interfere with the corner of the transom board at
this time, remove the joint beforehand. (Fig. 3)

Elbow joint

@ Adjust the connector bar (local procurement) so
that the outboard engine is located in the center

grease. F/ position when the piston of the cylinder is at half
i Transom  stroke. (Fig. 4)
board

A Caution

Select a hole position of the steering lever so that the
steering lever does not strike against outboard-engine-side
stopper within the stroke range of the cylinder. If the
steering lever is stopped before the piston of the cylinder
(Fig. 2) reaches the end of the stroke, an unbalanced load is
applied to the outboard engine main body stopper section
and the cylinder rod, causing damage to the cylinder or oil
leakage, which may result in loss of control in the worst
case.

5 Advice

Apply grease to the surface of the connecting
rod before passing it through the tilt tube so
that the inside surface of the tilt tube is
greased sufficiently.

Apply grease.

Outboard engine
Steering lever
Connector bar
Cylinder head cover —n (local procurement)
(Fig. 3) (Fig.4)



Outboard engine

Steering hook

Example of installation (1)
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Example of installation (3)

High-pressure hose




(B) In the case of 28B/32B/40Bi/L40Bi

M10 hexagon

(Fig. 1)

220~230(180~190)

(Fig. 2)

In the case of
inboard-outdrive

engine

Steering lever

(Fig. 3)
Refer to the dimensions shown in the parentheses
when the cylinder stroke is 180 mm.

@ Using the attached M10 hexagon head bolt,
securely fix the steering gear main body (Fig. 1).
Install it so that the steering lever (tiller) is
located in the center position when the piston of
the cylinder is at half stroke.

@ Referring to Fig. 2 and Fig. 3, select a position
to fix the universal rod bar according to the
stroke of the cylinder.

A Caution

Select an installation position so that the steering
lever (tiller) does not strike against stopper within
the stroke range of the cylinder. If the steering
lever (tiller) is stopped before the piston of the
cylinder reaches the end of the stroke, an
unbalanced load is applied to the helm board
stopper section and the cylinder rod, causing
damage to the cylinder or oil leakage, which may
result in loss of control in the worst case.

Ball joint type fitting "\
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Steering gear
- 28B/32B/40Bi

Ball joint type fitting

() uone[eisut jo ojdwexy

High-pressure hose

Outboard engine

(¢) uoneyeisut jo opdwexy

Steering gear
28B/32B/40Bi

() uone|eisur Jo ospdwexq




(C) In the case of 28H/32H

é é Steering lever

Bar holder

(Fig. 1)

Drive

Steering lever

220~230 .
(180~190) (Fig. 2)

Refer to the dimensions shown
in the parentheses when the
cylinder stroke is 180 mm.

Steering gear

D Fit the bar holder on the steering lever of the

drive boat and temporarily tighten it with the
hexagon head bolts (a) and (b). (Fig. 1)

@ Install the steering gear main body while

referring to the dimensional drawing on page
38. In principle, install it so that the drive is
located in the center position when the piston
of the cylinder is at half stroke.

D @ Determine the position of the bar holder while

referring to Fig. 2. Tighten the hexagon head
bolts (a), (b) and (c).

A Caution

Select an installation position so that the steering
lever does not strike against stopper within the
stroke range of the cylinder. If the steering lever is
stopped before the piston of the cylinder reaches the
end of the stroke, an unbalanced load is applied to
the steering lever and the cylinder rod, causing
damage to the cylinder or oil leakage, which may
result in loss of control in the worst case.

In such cases, make adjustments by shifting the bar
holder so that dimension A in Fig. 2 is increased.
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(D) In the case of 32VX
@ Measure the length (Dimension C) of the tilt tube.

It is necessary to select a washer, rubber washer and collar
according to the length of the tilt tube as shown in Table 1.
(1t is for adjusting the arm setting position.)

Referring to Table 1, determine which plain washer, rubber
washer and collar should be used in which manner.

Qutboard enging

(Table 1)
Tilt tube length C Detailed instructions for fitting plain washers, rubber washers and collars
Rubber washer 31
Flange bush 283 Plain washer 3t Plain washer 2t

-*

1 283 mm Xy—— -- -~ = B | S
L3 v S| & | 5
o [ . . . - -3

\Oulboard engine tilt tube Coller 201 7

Rubber washer 3t Plain washer 2t
304.5~305 / Plain washer 3t

2 304.5 ~ 305 mm = -- -- -- =
- M| N - - - ~ R 1 |
L Coller 20t
Plain washer 2t Rubber washer 3t
308 Plain washer 3t
3 308 mm o - - _ - _ e T
| . L I | 1
L Coller 201
Plain washer 31 Rubber washer 3t
310 Plain washer 31
4 310 mm g | - o R v b 1
Ty |14
.- __ __ _ . |
< Connecting rod R Connecting rod L ; . Coller 20t

© Referring to Table 1, attach the connecting rods R & L to the tilt tube and fit the plain washer, rubber
washer and collar so that you are ready to attach the arm.

Qutboard engine
Fit plain washer, rubber

washer and coller as
shown in Table 1.

Port-side connecting rod(longer one)

2-Setscrew M4 _
(Tightening torque:40~45N-m)

(Tightening torque:1.5~2.5N-m

Starboard-side conncting rod
(Tightening torque:40~45N-m)

-10 -



@ Two installing methods, type A and type B are used. Select type A or type B according to the
length (Dimension D) of the hook of the outboard engine.
Perform installation work following the instructions shown in the figures below.

In the case of type A In the case of type B

Length of outboard
engine hook

Outboard

Installing the arm
and cylinder main
body

Tightening torque:30~35N - m

2-Nylon nut MI2 2-Nylon nut M12
Tighiening torque:37~42N-m Tightening torque:37~42N'm
2-P.W for M12 2-P.¥ for MI2

2-Nylom nut 3/8-24UNF

2-Nylon nut 3/8-24UNF
Tightening torque:30~35N-m

(1) Referring to the figure above, attach the arm to the starboard-side connecting rod and temporarily
tighten the nylon nut M12.

(2) With the port-side arm fit to the cylinder rod, insert the cylinder rod into the starboard- 51de arm
while fitting the port-side arm to the port-side connecting rod.

(3) Tighten the nylon nuts M12 of the connecting rods R and L rods and the nylon nuts 3/8-24UNF of

the

cylinder rod.

(4) While manually moving up and down the assembly composed of the cylinder and arms, check that it
turns freely about the tilt tube axis. Also check the cylinder operates smoothly while manually
moving it right and left.

Tilt

tube axis

A Caution

If it is difficult or impossible to move up/down the assembly, the cylinder will be damaged
initially when the outboard engine is tilted or damaged as a result of material fatigue while
you are steering the boat, making it impossible to control the boat.

-11 -




In the case of type A In the case of type B
Connecting the Nylon nut Nylon nut
drag link with the Tightening torque:15~18 N-m Tightening torque:15~18 N-m
drag link plate Plai her @
& P 411 FASA8 & Drag link Plain washer ,
& Drag link
$ Bush £ Bush
3
S s, Apply grease il Apply grease
T T Drag link plate
°° Drag link plate
Y™ _Hexagon head bolt (3/8-24UNFx32 Hexagon head bolt (3/8-24UNFx32)
Tightening torque:25~28 N-m Tightening torque:25~28 N-m
Using the hexagon head bolt, nylon nut, bush and plain washer, connect the drag link with the drag link
plate.  After tightening the bolt, check that the drag link and the drag link plate turn freely about the
bolt.
(Select a threaded hole of the drag link plate according to the right and left cut angle of the outboard
engine.)
. Nylon nut Nylon nut
Connecting the Tightening torque:15~18 N-m Tightening torque:15~18 N-m
drag link with the

outboard engine
lever

Shoulder bush
Plain washer

Hexagon head bolt (3/8-24UNFx

" Shoulder bush

Plain washer

Hexagon head bolt (3/8-24UNFx38)

Tightening torque:25~28 N-q

Tightening torque:25~28 N-m

Using the hexagon head bolt, plain washer, shoulder bush and nylon nut, connect the drag link with the
outboard engine steering lever.  After tightening the bolt, check that the drag link and the steering lever

turn freely about the bolt.

Connecting the

drag link plate with

the cylinder
3-Hexagon head bolt (M8x16,S.¥)
Tightening torque:12414 N-m

Completion

drawing

-12 -




(E) In the case of 32VH
D Apply grease to the connecting rod and insert it into the tilt tube.

(Fig. 1)

Outboard engine

A

Connecting rod

Reference |

Align the groove of the fixing nut
with the pin and push in the
fixing nut.

Setscrew M4

Tilt tube

N\ Pin

Screw 7/8-14UNF

Fixing nut

Screw the fixing nut onto the 7/8-14UNF screw of the tilt tube and tighten it.

(Tightening torque: 350 to 400 kgf-cm)

Set the fixing nut by tightening the attached setscrew M4. (Fig. 1)

Referring to Fig. 2, fit the connector bushes to both ends of the connecting rod.

Attach the arm to the starboard side of the connecting rod and temporarily tighten the nylon nut
(M12).

With the port-side arm fit to the cylinder rod, insert the cylinder rod into the starboard-side arm
while fitting the port-side arm to the port side of the connecting rod.

Tighten the nylon nuts (M12) of the connecting rod and the nylon nuts (3/8-24UNF) of the cylinder
rod.

®© 008 ©

©

(Fig. 2)

(2)Nylon nut M12
Tightening torque:37~42N-m

(2)Plain washer

>

Outlboard engine “jp1y grease. 3 (2)Plain washer

e W

(2)Nylon nut

3/8-24UNF
Tightening torque:30~35N-m

-13 -



©@ While manually moving up and down the assembly composed of the cylinder and arms, check that it
turns freely about the tilt tube axis. Also check the cylinder operates smoothly while manually
moving it right and left.

- Arm

Tilt tube axis

A\ -
o
,'(.,’j
N /,' Right and left

If it is difficult or impossible to move up/down the assembly, the cylinder will be damaged initially
when the outboard engine is tilted or damaged as a result of material fatigue while you are steering
the boat, making it impossible to control the boat.

The installation position depends on the horsepower of the outboard machine from here.

BF75D/BF90D(2006/11~) BF75/BF90(~2006/10) BF115/BF130(1997~)
Nylon nut
Nylon nut Tightening torque:15~18 N-+m

Tightening torque:15~18 N+ m

Plain washer

Screw for 75/90PS

Screw for 75/90PS Apply greasé

Screw for 115/130PS

Screw for 115/130PS

Tightening torque:25~28 N+ m
Tightening torque:25~28 N-m

@Using the hexagon head bolt, nylon nut, bush and plain washer, connect the drag link with the drag link plate.
After tightening the bolt, check that the drag link and the drag link plate turn freely about the bolt.

-14 -



Hexagon head bolt (3/8-24UNFx38L)
Tightening torque:25~28 N-m

Plain washer

Apply grease

Tightening torque:15~18 N-m

Nylon nut
Tightening torque:15~18 N+m

Apply grease
Plain washer

J
Hexagon head bolt (3/8-24UNFx38)/
Tightening torque:25~28 N-m

@Using the hexagon head bolt, plain washer, bush and nylon nut, connect the drag link with the attached
steering block. After tightening the bolt, check that the drag link and the steering block turn feely

about the bolt.

Tiller

Tightening torque:30~37 N+ m

Tiller

Tightening torque:30~37 N-+m

@@Using the cap bolt(M10 X 40,S.W), fix the steering block on the outboard engine tiller.

3-Hexagon head bolt (M8x16,S.W)
Tightening torque:12~14 N-m

-15 -




(F) In the case of 32FS/L32FS

P / - \.\0
e /
e P \
Tilt tube length: 308 mm—+PW for M16 not necessary / ~. /,' .
Tilt tube leagth: 305 mm—~PW for M16 necessary i T~ \'
Type 3 nylon nut ! I, \.
Starboard-side bracket Tiltbe | i J
Lock nut | i Steering lever
’f 2 ‘ /"/'
& -~ Fitting
Lock nut of drag link
PW for M16 Port-side bracket
Drag link assembly
Option: Spacer % Bracket fixing bolt
When the tilt tube length is N7 ct dxing
2807282 mm, this spacer is
necessary and the M16PW is Knuckle
excluded. P e
Cylinder main body Guide bar ~(J
&
Stay S -
Lock nut of guide bar
@ T
e N
P \
- A\
< -7
L /',/ \

<Completion of installation>

-16 -



@ Install the cylinder main body so that the stay is located in the port side of the outboard engine.

@ Insert the bracket fixing bolt into the tilt tube from the stay side. Set the attached PW for M16
between the tilt tube and the starboard-side bracket only when the tilt tube length is 305 mm. Fix
the bracket by tightening the lock nut and type 3 nylon nut (5/8-11UNC).

5" Adyvice

If the tilt tube length is 280/282 mm, the spacer (option) should be used instead of the PW for M16. In
the case of 280 mm, the shoulder of the spacer should be faced outward. In the case of 282 mm, the
shoulder of the spacer should be faced inward.

When the outboard
engine is tilted

5 Advice

Because the cylinder main body
does not move even if the
outboard engine is tilted, it can
be installed as near as possible to
the transom board surface.

@ Insert the guide bar into the hole of the port-side stay and tighten the two lock nuts to clamp the
bracket.

@ Using the outer or inner threaded hole of the steering lever, attach the drag link assembly. Adjust
the fitting of the drag link so that the outboard engine swings right and left equally. Then tighten
the lock nut of the drag link.

A Caution

Select the outer or inner threaded hole of the steering lever so that the steering lever does not strike
against the stopper of the outboard engine within the stroke range of the cylinder.  If the steering
lever is stopped before the piston of the cylinder reaches the end of the stroke, an unbalanced load is
applied to the cylinder, causing oil leakage. '

Note that this leads to damage to the cylinder or oil leakage, which may result in loss of control in the
Wworst case.

(® After check that the bolts and nuts are tightened securely, tilt up the outboard engine in the helm
starboard and helm a port positions and make sure that it does not interfere with the cylinder.

-17 -



(G) In the case of 36VX
(® Measure the length (Dimension C) of the tilt tube.

It is necessary to select a washer, rubber washer and collar
according to the length of the tilt tube as shown in Table 1.
(It is for adjusting the arm setting position.)

Referring to Table 1, determine which plain washer, rubber
washer and collar should be used in which manner.

(Table 1)
Tilt tube length C Detailed instructions for fitting plain washers, rubber washers and collars
Rubber washer 31 Plain vasher 21
304.5~305 Plain washer 3t
1 304.5 ~ 305 mm - + - - - - - -+ j _____
Coller 20t
1
i
I
Plain washer i Rubber washer 31
310 B Plain washer 3t
2 | s10mm e — = | |
\_ Comnecting rod R Connecting rod L ; L Coller 20t

(@ Referring to Table 1, attach the connecting rods R & L to the tilt tube and fit the plain washer, rubber
washer and collar so that you are ready to attach the arm.

Qutboard engine
it plain washer, rubber

washer and coller as
shown in Table 1.

Port-side connecting rod(loenger one)
(Tightening torque:40~45N-m)

2-Setscrew M4
(Tightening torque:l.5~2.5N-m

Starboard-side conncting rod
(Tightening torque:40~45N-m)

- 18-



@ Refer to the figure, attach the arm to the starboard-side connecting rod and temporarily tighten the
nut M12.
(® With the port-side arm fit to the cylinder rod, insert the cylinder rod into the starboard-side arm
while fitting the port-side arm to the port-side connecting rod.
® Tighten the nylon nuts M12 of the connecting rods R and L rods the nylon nuts M12 of the cylinder
rod. 2-Nylon nut M12
(Tightening torque:37 to 42 N-m)

2-P.W for Mi2

2-Nylon nut M12
(Tightening torque:37 to 42 N-m)

(D While manually moving up and down the assembly composed of the cylinder and arms.
check that it turns freely about tilt tube axis. Also check the cylinder operates smoothly while
manually moving it right and left.

Up and down

Tilt tube axis .
Cylinder

A\ Caution |

If it is difficult or impossible to move up/down the assembly, the cylinder will be damaged
initially when outboard engine is tilted or damaged as a result of material fatigue while you
are steering the boat, making it impossible to control the boat.

-19 -



(DUsing the soulder bolt, nylon nut connect
the drag link with the drag link plate.
(Slect a threaded hole of the drag link plate
according to the horsepower of the outboard
engine.) After tightening the bolt, check that
The drag link and the drag link plate turn
Freely about the bolt.

Nylon nut
Tightening torque:15~18N-m

Bush
(Flange doing
under side)

Tightening torque:25~28N-m

(QUsing the soulder bolt nylon nut, connect
the drag link with the attached steering
block. After tightening the bolt, check
that the drag link and the steering block
tern freely about the bolt.

Nylon nut
Tightening torque:15~18N-m

Tightening torque:25~28N-m

{0 Using the hexagon head bolts(M8 X 20, with P.W and S.W), fix the drag link plate on the cylinder.

3-Hexagon head bolt (M8x20,with P.W and S.W)

Completion drawing

Tightening torque:i2 to 14 N-m

-20 -



(H) In the case of 36VH
(DGrease is put in for Fig.1 into an outboard engine tilt tube.

(Fig. 1)

Outboard
engine
/

Connecting rod

Reference

Align the groove the fixing nut

Setscrew M4

Tilt tube with the pin and push in
the fixing nut.
N\ Pin

Screw 7/8-14UNF

Fixing nut

@Screw the fixing nut into the 7/8-14UNF screw of the tilt tube and tighten it.
(Tightening torque: 35~40 N-m.)

(@Set the fixing nut by tightening the attached setscrew M4.(Fig1)

@Referring to Fig.2, fit the connector bushes to both ends of the connecting rod.

(®Attach the arm to the starboard side of the connecting rod and temporarily tighten
nylon nut (M12).

©®With the port-side arm fit to the cylinder rod, insert the cylinder rod into the starboard-side
arm while fitting the port-side arm to the port side of the connecting rod.

(DTighten the nylon nuts(M12)of the connecting rod and the nylon nuts(3/8-24 UNF) of
the cylinder rod.

4-Plain washer

(Fig. 2)

Outboard
engine

4-Nylon unt M12
Tightening torque:37~42 N-m

2—-Connector bush
Apply grease

Cylinder

221 -



(®While manually moving up and down the assenbly conposed of the cylinder and arms,
check that it turns freely, about the tilt tube axis. Also check the cylinder operates
smoothly while manually moving it right and left.

Up and down

Tilt tube axis
Cylinder

nd down

A Caution

If it is difficult or impossible to move up/down the assembly, the cylinder will be damaged initially
when the outboard engine is tilted or damaged as a result of material fatigue while you are steering
the boat, making it impossible to control the boat.

(@Using the soulder bolt, nylon nut connect (0Using the soulder bolt nylon nut, connect
the drag link with the drag link plate. the drag link with the attached steering
(Slect a threaded hole of the drag link plate block. After tightening the bolt, check
according to the horsepower of the outboard that the drag link and the steering block
engine.) After tightening the bolt, check that tern freely about the bolt.

The drag link and the drag link plate turn
Freely about the bolt.

Nylon nut
Tightening torque:15~18N-m

Nylon nut
Tightening torque:15~18N'm

Steering lever/

Shoulder bolt/

Tightening torque:25~28N'm Tightening torque:25~28N-m

-2



(DUsing the hexagon head bolts(M8 X 20, P.W, S.W), fix the drag link plate on the cylinder.

3-Hxagon head bolt (M8x20,P.W,S.W)

Tighteningtorque:12~14 N+ m

Completion drawing
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6. Piping

Standard Standard

3/8 size 1/4 size
Campucka fitting Item number: CF-G-06-14 Item number: CE-G-04-14
Thin flex hose Item number: 1000-06 Item number: 1000-04

CD Attach the fitting
Screw and tighten the campucka fittings into the ports of the helm pump and cylinder.(Tightening

torque: 3/8 size 44~49N-m. 1/4 size 19~21N-m.)

 Bridgestone  Model KA06

XY & 3 -
10m J

@ Cutting the hose
Using a hose cutter or an edged knife, cut the hose so that the cut edge is perpendicular.
(Optional hose cutter: HC03)

® Marking |
Align the end of the hose with the mark on the socket section of the campucka fitting and put on
the hose a mark to indicate the inserting length.

Align the end of the
hose with the mark
on the fitting.

m 1/4:25mm

3/8:29
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@ Fitting the hose
Fit the hose onto the campucka fitting until the end of the fitting reaches the mark on the hose.
Then fit the other end of the hose onto the fitting attached to the other device in the same manner.

A Caution

Fitting the hose insufficiently could cause
oil leakage when it is pressurized, which
may result in loss of control in the worst
case.

15~ Advice

If the length of the cut hose is improper, it is possible to detach the hose from the fitting by using the special jig
or a round-headed bar only before it is hydraulically pressurized. After the hose is hydraulically pressurized or
pulled out, it cannot be detached from the fitting. (Option: Special jig)

Insert a round bar with
an outside diameter of Pull out the hose after

Jum or less. pushing it in slightly.

When the hose is pressurized or pulled out
after it is fitted onto the campucka fitting, the
hose moves outward as shown in the figure
to the right, which does not indicate an
abnormal condition but a proof of secure
sealing.

A Caution

When passing a copper pipe or high-pressure hose through a hole in the boat wall, partition, etc., do so after
covering the end of the pipe or hose with vinyl tape, etc. in order to prevent entry of dirt. If dirt enters the
circuit, a failure will occur in the system, which may result in loss of control in the worst case.
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(B) In the case of high-pressure hitron hose and reusable fitting

.....................................

Female parallel pipe thread PF3/8B + Hose inside diameter: 9.5 mm

” Bridgestone Model KAO6

(D Cut the hose according to the distance between the helm pump and the steering gear so that you
can obtain two hoses with a fitting on one end.

Using an edged knife-type cutter, cut the hose
so that the cut edge is almost perpendicular.

@ Hold one hose with the holder (option) as shown in the figure to

the right and fix it with a vise. At this time, the hose should 27~-30mm Holder
protrude from the holder for about 27 to 30 mm.
@ Apply grease or lubricant to the outside surface of the
high-pressure hose, fit the fastening hardware onto the hose and  Fastening
screw in the fastening hardware clockwise. At this time, take Dadware gy Holder

care not to twist the hose excessively.

@ Remove the holder and directly fix the fastening hardware with
the vise. Apply grease or lubricant to the core hardware and
screw it into the fastening hardware as shown in the figure to the
right. At this time, screw in the core hardware until it bottoms Core hardware )

against the fastening hardware. )
Fastening

® The other reusable fittings should also be equipped by hardware
following steps @ to @.

® Referring to the piping drawing, connect the hoses between the
helm pump and the steering gear.

A Caution

When passing a copper pipe or high-pressure hose through a hole in the boat wall, partition, etc., do so after
covering the end of the pipe or hose with vinyl tape, etc. in order to prevent entry of dirt. If dirt enters the
circuit, a failure will occur in the system, which may result in loss of control in the worst case.
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(C) In the case of copper pipe

....................................

2. Cautions in piping

.
------------------------------------------ -~

(D Because the steering gear oscillates, connect the copper pipe to it through a high-pressure hose.

(@ When cutting the copper pipe, be sure to use a pipe cutter (do not use a saw). Take care not to
allow chippings to enter the pipe.

@ Before completing the piping installation, sufficiently flush the pipe using high pressure air,
nitrogen gas, etc.

@ Try to avoid bending in the piping as much as possible.

A Caution

If chippings enter the copper pipe, it could cause the check valve of the helm pump to malfunction, which may
result in loss of control in the worst case.

Main body
1t should be snug
against the bottom. Cut it perpendicularly.
Remove the string face.
Orient them Slecve
properly.
—§:| [:[ —— Box nut
Nttt
%5~ Advice

1. Cut the pipe so that the cut edge is almost perpendicular.

2. Take care to follow the proper assembling order. If the sleeve is oriented reversely and tightened, oil
leakage will be caused, which may result in loss of control in the worst case.
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3. Tightening method

------------------------------------------- -

-
.
.
H

@ First fit the nut and then the sleeve (with the cutting edge faced toward the end of the pipe) onto
the pipe.

@ Insert the pipe into the main body until the end of the pipe is snug against the bottom of the main
body.

® While pushing the pipe against the main body with one hand, tighten the nut with a spanner.
Then suddenly it becomes hard to tighten the nut, after which the pipe cannot be turned by hand.
(A great force is necessary for tightening the nut.) The sleeve starts to dig into the pipe as the
nut is tightened.

@ The cutting edge of the sleeve digs into the pipe completely when the nut is tightened 1-1/4 to
1-1/2 turns after it becoming hard to tighten the nut.

(® After connecting the pipe, fix the pipe on the body of the boat with the attached copper pipe
holders. The portions largely affected by the vibrations created by the engine should be fixed at
closer intervals.

® Refer to the table below for the tightening torque.

Outside diameter of | Tightening torque ~
copper pipe N-m(kgf-cm) -7
$12 27~-34(280~350)
15 44~54(450~550)
Cutting edge
Sleeve
Main body ;
| Pipe (

State of digging portion after tightening

A Caution

When passing a copper pipe or high-pressure hose through a hole in the boat wall, partition, etc., do so after
covering the end of the pipe or hose with vinyl tape, etc. in order to prevent entry of dirt. If dirt enters the
circuit, a failure will occur in the system, which may result in loss of control in the worst case.
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7. Piping Drawing

Various piping layouts are used for different boat types: outboard engine, inboard-outdrive engine,
single-engine and double-engine types. The typical piping drawings are shown below, which should be
refereed to for piping installation.

(A) In the case of steering at one position

<Necessary piping materials>

Hel
eim pump No. Name Quantity
Campucka fitting
1 CF-G-06-14 a2

Thin flex hose @
2 1000-06 1Sm

;
C
ylinder )

f#::ﬁ ' % Advice

When the one-way piping length is 6 m or
more, use a copper pipe in the middle. If
only a high-pressure hose is used for a
long distance, the operation of the cylinder
= becomes unstable due to the expansion of
the high-pressure hose.

(B) In the case of steering at two positions

15 Advice I

In the case of the standard pipe
arrangement, turning the steering wheel
clockwise will starboard the helm. If you
want to reverse the action of the cylinder,
interchange the connections in the helm
pump or cylinder side.

<Necessary piping materials>

No. Name Quantity
1 Campucka fitting 10
CF-G-06-14
Thin flex hose
2 1000-06 15m

1000-06
T joint
4 3/8 female seat 2
5 Connector 2
20 368U1414

g8
-]
3 Thin flex hose @ 10m
oo
(Wi
(=)

6 Nylon tube

THO4 10m
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(C) When adding a helm pump to a system using 3/8 campucka fittings

Nitta Moor:

Thin flex hose
Model 1000-06

s -

<Necessary piping materials>

No. Name Quantity
IE= ;
| |G| e
3 3/8 ;Ie‘lj;?ailn; seat DEID 2
4 20 36801414 Wi 2
5 Nylon tabe & | om
175~ Advice

(D) When adding a helm pump to a system
(HM40) using 3/8 campucka fittings

In the case of a high-pressure hose for which
the campucka fitting can be used, it is possible
to cut the hose for adding a helm pump.
Because on-site use of the fitting is impossible
for many types of high-pressure hoses,
however, take care not to cut the
high-pressure hose carelessly.

A model symbol is printed on a high-pressure
hose. After checking this symbol, consult
the dealer about this matter.

Added helm pump

Nitta Moor:
Thin flex hose
Model 1000-06

A Caution i

If the existing high-pressure hose is
deteriorated remarkably, we recommend you
to replace it; otherwise it will cause oil
leakage.

<Necessary piping materials>

No. Name Quantity
Campucka fitting
1 CF-G-06-14 para | 8
Thin flex hose
2 1000-06 @ 1om
T joint
3 3/8 female seat o 2
4 Connector 2
20 368U1414 Wi
Nylon tube
’ THO4 & | Om
Adjustable elbow 0
6 forTport Rcl/4 (@ 1
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branched at midpoint (1)

(E) When adding a helm pump to a system using 1/4 high-pressure hoses that cannot be

Use the existing

Existing helm pump-l'_': piping as it is.

s=IZZ2Z2ZZZZ-czz

‘!\} Yokohama Rubber:
Mdel N173-04

<Necessary piping materials>

No. Name Quantity
| i [ |
I
3 1/4’1;11;:1iéuseat U%:D 2
4 20 36801414 it 2
5 Nylen tube & | m

A Caution

If the existing high-pressure hose is
deteriorated remarkably, we recommend
you to replace it; otherwise it will cause
oil leakage.

hoses that cannot be branched at midpoint (2)

(F) When adding a helm pump to a system using 1/4 high-pressure

Existing helm pump '

Use the existing

piping as it is.

Yokohama Rubber:
Mdel N173-04

T
~ !4 Bt $) :\
#§
& :\Ii, SUES =
*_:'v's__:l_'_o ~ 3 IE
LJ "

15~ Advice

When using the existing piping in the
cylinder side for the reason of installation,
follow the pipe arrangement shown here.
Please take note that greater force is
required for operating the added helm
pump because the pipe in the added helm
pump side is about twice as long as the
pipe in the existing helm pump side.

<Necessary piping materials>

No. Name Quantity
| e s |
e
3 14 sl seat oo 2
41 203680t me | 2
5 Nylen tabe S | om
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(G) When adding a helm pump to a system using 3/8 high-pressure hoses that cannot be

branched at midpoint (1)

Existing helm pumpr:

Pttt . 4 ¢ M2 o . 3L]s o B ]

, N
i B R

Rzmgne’ -2

v Y

<Necessary piping materials>

Use the existing| [NNC: Name Quantity
piping as it is. Cam .
pucka fitting
1 CF-G-06-14 e 8
' Yokohama Rubber: 2 'Ihllnogg}_(oléose @ 10m
W Mdel N173-06
T joint
3 3/8 female seat DBU 2
Connector
4 20 368U1414 mii 2
Nylon tube
5 THO4 & | om

A\ Caution

If the existing high-pressure hose is
deteriorated remarkably, we recommend
you to replace it; otherwise it will cause
oil leakage.

(H) When adding a helm pump to a system using 3/8 high-pressure

hoses that cannot be branched at midpoint (2)

Use the existing]
piping as it is.

5 Advice

When using the existing piping in the
cylinder side for the reason of installation,
follow the pipe arrangement shown here.
Please take note that greater force is
required for operating the added helm
pump because the pipe in the added helm
pump side is about twice as long as the
pipe in the existing helm pump side.

<Necessary piping materials>

No. Name Quantity
1 Cagfglgf)asﬁltgn s °
5 Thlln 038).(0%056 @ 10m
3 3/8 }Em seat DED 2
4 2%2?%?2;4 o ?
s Ny,}%l Otzlllbc @ 10m
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8. Bleeding

Why is the stop valve used for bleeding?

The high-pressure hose is empty when it is bled for the time.
Adjustable elbow joint The stop valve is used to prevent air from returning from the
vith buili-in stop valve opposite side to the helm pump when hydraulic oil is sent

from the helm pump. This method allows you to complete
A Hexagon sockei head bolt bleeding operation in a shorter period of time than the
® 4 N5 X 16L conventional bleeding method, because air does not mix

with the hydraulic being sent. If you are familiar with the
conventional bleeding method, you may perform bleeding
without using the stop valve. The conventional bleeding
method can be applied with the joint with built-in stop valve
left as it is, in which case the hexagon socket head bolt is
not used.

(A) In the case of steering at one position

Using a hexagonal wrench, tighten the attached hexagon
socket head bolt M5 against the stop valve in the [B] port P
side of the helm pump. Do not fit the hexagon socket ® /'4
head bolt in the |A| port side.

After the hexagon socket head
bolt bottoms, tighten it with
the hexagonal wrench only by
the force of your fingers.

Do not loosen this box nut.

Sufficiently loosen the air vent valve in the @ port side of
the cylinder. Insert the air vent tube into air vent valve
and have a clean container ready to catch hydraulic oil.

Air vent tube

2
Remove the oil hole cap of the helm pump, fit the
attached funnel in the oil hole and pour hydraulic oil into 0il hole cap
it.

3

While feeding hydraulic oil through the funnel
uninterruptedly, turn the steering wheel clockwise
continuously. As a result, first air comes out of and then
hydraulic oil containing air bubbles runs out of the air
vent valve in the [A] port side. When clear hydraulic oil
4 | containing no air bubbles runs out continuously, close the
air vent valve.
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Using a hexagonal wrench, tighten the hexagon
socket head bolt M5 against the stop valve in the [A] [B] Port
port side of the helm pump. Remove the hexagon
5 | socket head bolt in the [B} port side.
After the hexagon socket head
bolt bottoms, tighten it with
the hexagonal wrench only by
the force of your fingers.
Sufficiently loosen the air vent valve in the @ port side of
the cylinder. Insert the air vent tube into air vent valve ¢
and have a clean container ready to catch hydraulic oil.
6
Perform bleeding in the @ port side in the same manner
as shown in step 4. If satisfactory result is not obtained,
follow steps 1 to 7 again.
7 2
¥hen clear hydlaulic
oil rums, close the
air vent valve
Finally, remove the hexagon socket head bolt in the B Port , ,
. . Attach the oil hole cap, taking
[A] port side and attach the oil hole cap. notice of the hydlaulic oil level
(see below). (Tighten the oil
hole cap with a coin, etc.)
8 =
Do not loosen this box nut.
Nz
155~ Advice

A Caution

Before attaching the oil hole cap, check the hydraulic oil
level. If it is excessive, reduce the quantity of hydraulic oil
so that the oil level is at the lower end of the threaded
portion of the oil hole as shown in the figure below. Even
if the tank is filled up and the temperature rises to increase
the internal pressure, the built-in valve relieves the increased
internal pressure. However, take note of the hydraulic oil
level just to be on the safe side.

(Proper quantity of 011 hole cap
hydraulic oil in helm pump)

Hydraulic oil level
(Bottom of oil hole)
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After the completion of bleeding, increase
the pressure in the piping by applying a
force of about 10 kg (lightly applying your
weight) to the steering wheel clockwise and
counter clockwise after the piston of the
cylinder reaches the stroke and check for oil
leakage in the piping joint sections.




(B) In the case of steering at two positions
1 Bleed the lower helm pump following steps 1 to 7 of (A).
When you have finished bleeding the lower helm pump, attach and tighten the oil hole cap.
If the oil hole cap of the lower helm pump is _ .
not tightened sufficiently, a large amount of Attach the oil hole cap, taking
. . . Pori  notice of the hydraulic oil level
hydraulic oil may spill out at the time of B] (see the previous page).
bleeding the upper helm pump, because it is (Tighten the oil hole cap with a
connected with the upper helm pump via the coin, eic.)
2 | tank port.
ank po X 2
N
Then bleed the upper helm pump following the
same steps as used for bleeding the lower helm " hel
pump. pper nelm pump
In this case, because the bleeding of the lower
helm pump has been finished, the state of Trapped air to be
hydraulic oil in the piping is as shown in the elininated by bleeding
figure to the right. Lower helm pump the upper helm pump.
Therefore clear hydraulic oil runs out first, then {E—
hydraulic oil containing air bubbles runs out, and
3 finally clear hydraulic oil runs out again from the
ai{ vent valve. Take care not to stop bleeding . Filled with hydraulic oil
without due consideration when clear hydraulic oil as a result of bleeding
Tuns out first. the lower helm pump.
Finally, remove the hexagon socket head bolt . )
in the |A] port side and attach the oil hole cap. ~3 B | Port  Attach the oil hole cap, taking
p . notice of the hydraulic oil level
If you think that the helm pump system is not (see the previous page).
bled completely, follow steps 1 to 4 on this (Tighten ;he oil hole cap with a
page again. coin, etc.
4 s 2
N <
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©

A Caution

It is OK if the cylinder operates right and left when the steering wheel is turned within the range of 30° to 60°
with the boat stopped.

A Caution

Check the oil level in the tank at the time of a shakedown or during sailing two or three times. If the oil level
in the tank is lowered due to hydraulic oil flowing into the tank port piping, replenish hydraulic oil.

Air vent valve tightening torque

(@D Independent type

Air vent valve
Tightening torque 5~6 N-+m

@ T type

Fix nut
Tightening torque 2~3 N-m

— Air vent valve
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9. Steering Method

Operate the steering wheel while securely holding a part of the body of
the boat.

Turning the helm to the right (Helm starboard):
Turn the steering wheel clockwise.

Turning the helm to the left (Helm aport):
Turn the steering wheel counterclockwise.

For the total number of turns of the steering wheel between helm
starboard and helm aport, refer to the specifications shown on page 3.

Know as early as possible how the boat turns and tilts according as the
steering wheel is turned.

A\ Caution

When operating the steering wheel, securely hold the handrail, etc. of the boat with one hand and operate the
steering wheel with the other hand. If you hold only the steering wheel, you may tumble when the boat turns or
much rolls because the steering wheel itself is easy to turn.

When the piston of the cylinder reaches the stroke end in fully starboarding or porting the helm, it
becomes hard to turn the steering wheel.

After the piston of the cylinder reaches the stroke end, you can turn the steering wheel very slowly by
continuing to apply force to it, which indicates no abnormal condition. If the steering wheel turns
easily after the piston of the cylinder reaches the stroke end, it is probable that oil leakage or an
equipment failure have occurred. In this case, refer to page 33.

A Warning A\ Caution
Be sure to avoid taking a sharp turn at a In the case of a double-steering system, instruct the
high speed, which could cause passengers passengers aboard not to touch the steering wheel
aboard to tumble or fall into the sea or not being used. Doing so could result in a mistake
cause the boat to capsize. in steering in the worst case.
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10. Maintenance and Inspection

Maintenance and inspection will prevent the system from malfunctioning. Referring to the table below,
periodically perform maintenance and inspection before leaving port after returning to port.

A Caution

Component Inspection item Criteria Schedule
Helm pump Check the oil leve] in the The oil level should be at the lower end of the threaded | Before leaving
tank. portion of the oil hole. port
(See page 28.)
Check the steering wheel for | The cylinder should operate within the steering wheel Before leaving
play. turning angle range of 30° to 60°. port
(If it is impossible to check the operation of the cylinder,
check the number of turns of the steering wheel instead.)
Check the number of turns of | Remember the normal number of turns and check the Before leaving
the steering wheel. number of turns of the steering wheel while turning it port
clockwise and counterclockwise.
(See page 3.)
Check the oil for We recommend you to change the hydraulic oil once Every 6 months
deterioration. every 6 months if you use the boat frequently and once
every year if you do not use the boat frequently.
Check the shaft seal section. | No leakage should be caused. Before leaving
port
Cylinder Check the fixing bolt for No looseness should be caused. Before leaving
looseness. port
Check the ball joint section | Sufficient grease should be applied. Every month
and rotating section for
greasing conditions.
High-pressure Check for oil leakage. No oil leakage or exudation should be caused. Before leaving
hose, copper pipe port
and coupling
Check for surface flaws. There should be no significant flaws leading to oil Every2to3
leakage. months
Check the high-pressure hose | There should be no crazing, large cracks or cracks Every2to3
on the outside deck for caused by metal rust. months
deterioration.
155~ Advice

Never mix hydraulic oil used for other hydraulic equipment

For the disposal of waste oil resulting at the
time of hydraulic oil changing and bleeding,

or engine oil, fuel, etc. with the hydraulic oil used in this
system. Doing so will cause an equipment failure, which
may result in loss of control in the worst case.

refer to the gas station, etc. from which you
purchased the hydraulic oil.
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11. Troubleshooting

Symptom

Possible cause

What to do

The steering wheel turns idly in
one direction.

D The check valve spool is stuck.

(@ Disassemble and wash.

When the steering wheel is
released, the helm returns to the
neutral position (snaking).

(D Foreign matter caught in the check valve

@ 0il leakage in the piping

® Air mixed in

@ Disassemble and wash.

® Repair the piping and perform bleeding
again.

@ Perform bleeding completely.

The steering wheel turns idly in
both directions.

D Excessive leak in the check valve spool
@ 0il leakage in the piping
® A large amount of air mixed in

@ Replace the check valve.
@ Repair the piping.

@ Check the oil level and perform bleeding
again.

The number of turns of the
steering wheel is larger than the
specified one.

@ Air mixed in
® Excessive leak in the check valve spool

@ Perform bleeding completely.
@ Replace the check valve.

The play of the steering wheel
is too long.

@ Air mixed in

@D Perform bleeding completely.

It is abnormally hard to turn the
steering wheel.

@ Improper steering gear installation
position

@ Damage inside the steering gear

@ Jamming between the helm shaft and
bearing
@ Insufficient torque

® Bending of the high-pressure hose or
copper pipe
® Deterioration of hydraulic oil

@ Refer to the dimensional installation
drawing.

© Drain the oil and manually move the

steering gear. If it does not move
smoothly, replace it.
@ Repair.

@ Replace with a steering gear that can
produce sufficient torque.

® Repair the piping.

® Change the hydraulic oil.

When one steering wheel is
turned, the other steering wheel
turns (in the case of steering at
two positions).

@ Foreign matter caught in the check valve
of the helm pump in the side of the other
steering wheel.

@ Damage to the seat of the check valve

@ Disassemble and wash.

@ Replace the part.
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12. Recommended Hydraulic Oil

Name Name (For cold district)
JX Nippon Oil & Energy | Super highland 32 Highland wide 22
Idemitsu Daphne neo fluid 32 Daphne super hydro X22
Cosmo Cosmo hydro AW32 Cosmo hydro HV22
Kygnus Unit oil WR32 Unit oil E22
Showa Shell Teras S2M 32 Teras S2V 22
Exxon Mobil Mobil DTE 24(#32) Mobil DTE 22

(Notes) 1. Our standard-attached hydraulic oil is equivalent to “Super highland 32” and
“Highland wide 22 for cold district”.
2. When changing hydraulic oil, discharge the used hydraulic oil as much as
possible.
3. When replenishing or changing hydraulic oil, try to avoid mixing different
types of hydraulic oil.
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13. Dimensional Outline Drawing

(A) Helm pump HMS50A-B
138 50 94
\
‘ _\
3/16” MWoollruff key ‘ ~
1/2-pOUNF I Elbow with stop valve
gl s > )f( [
2 3| = I =
@ <
2 s el }
/// \‘
S +
= -_—
—
/ N [ 318
= L i Taper ‘/”_/ 18 22 Juls I
40117 : :72 57 50 (8]14] 50 14| (a1)
78 an
View C
{4) Cap bolt
1/4=20UNC 85L
Specifications
Pump type Axial plunger
Discharge 20, 23 cm’/rev
0 23 | 23 i Tank oil volume {350 cm®
Weight 43 kg
(B) Helm pump HMS0A-P
138 Panel flange FP138
(4) Stud bott 1/4-20UNC
3/16” Woogiruff key ‘/ 5
1/2-ROUNF b - Eibow with stog valve
o & (o3
2 2| & f'% | :::}\f\ -~
b 5 2 - S
© / H | R i 3
f-.- f—i N
\ m (Ga/s
22| 40 =
Taper 1/2 18 | 22 [11)g] 75 71
Q\‘,,Q 132 (102) 30
View C S
L .
45" (4) Cap bolt
1/4-20UNC 12L SW
(e )
=) J o d
45" \ Specifications
~ .
G . Pump type Axial plunger
23 | 23 Discharge 20, 23 cm’/rev
Tank oil volume |350 cm’
Weight 3.6kg
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(C) Helm pump HM50A-B with steering pump S-N380

96 (263)
138
////’/’,JL_ 50 94
z Y Ta )
< /| “\‘ Elbow wjth stog valve
A |
W Lt il ‘ _21 3
b= \ - — G3/8
BN 2 h a HE
== ) e
" 130
96.5
13 150 114 78
176
Weight: 7.1 kg
(D) Helm pump HMS50A-P with steering pump S-N380
96 131 (132)

. Mounting panel MAX.20mm
138

Panel flange FP138

(4) Stud bolt]1/4~20UNC

A\

Etbow wjth [stop valve

138

N4

B
r/
130
-.‘) Panel cut dimensional drgwing

tomic
__//

Weight: 6.4 kg
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(E) 28B/32B

2-Elbow
T
{ y
- i S
4NN
\2-Air vent valve 70 S| e
90
553 |( 4931) 185 (145)
221 _(201) 267 (227)
- - i = = -—H-”
T L
% %Iidl{ bf)ollo.w. tltle dimgnslionstslclloymtﬁere. o side b Model 23B 3B
€ €lbow joint can be located In e OpposIte SICe bY gy oy 180mm | 220 mm | 220 mm
counterchanging the air vent valve and elbow joint so that -
the air vent valve is positioned in the upper side. Neceﬁfary oil 97 em® 97 e’ 138 e’
@ Refer to the dimensions shown in the parentheses when |42y
the stroke is 180 mm. Weight 21kg | 23kg | 25kg
F) 28G/32G
7/8-14UNF
Connecting rod ZR_IE/‘::(‘:UB 2-Air vent valve
$9.8
HE—— ==z - - - - = -
13 !
30 ; 7
48 265 59
311 372 192
Stroke 220 318 564
@D The elbow jqint can })e located in the oppog,itf: side by Model 28G 320G
counterchanging the air vent valve and elbow joint so that Stroke 220 mm | 220 mm
the air vent valve is positioned in the upper side. . 3
Necessary oil quantity | 97 cm 138 cm
Weight 2.1kg 23kg
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(G) 28H/32H

Bar hotfder

(i;z%iz ii%) Conmecting rod 2-Air vent valve
ﬁ 3/8 4-ell
=
i -
4 @' 70 2 ©
; 90
In the case of a heim [s04] ([54a]) 185(145)
swing angle of 45°
Stroke 220
(Stroke 180)
S e
<l 598 |([538]>
@ Strictly follow the dimensions shown here. Model 28H 32H
@ The elbow joint can be located in the opposite side by | Stroke 180 mm | 220 mm | 220 mm
counterchanging the air vent valve and elbow joint so that | Necessary oil 5 5 5
the air vent valve is positioned in the upper side. quantity 79 em 97 cm 138 cm
® Refer to tl.xe dimensions shown in the parentheses when Weight 22kg 24kg 2.6kg
the stroke is 180 mm.
(H) 32FS
(409) (450)
(331)
= 326 Steering tevq
_ngilt tube lenkth308 9
e L
dir— — =R -
Y PP ; q
' i =

¢ 20

ﬁ I
| \2-63/8
354

623.5

¢ 40
v

(117)

Fit the spacer Fit the spacer

(with the shoulder faced outward)(with the shoulder faced outward) Fit the PW

. 280 o 282 o / 305 -~

| - | - j - |

¥ ] i F T 3 : SIEN:TS, = ! F

[Tirt tube length 280mm | [Tirt tube Iength 282mm | [Titt tube rength 305mm |
Necessary oil quantity | 108 cm®
Weight 53kg
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@

32VX/Type A

330

Rubber washer=3t
PLain washer=21

|—} When the outboard engine tilt tube length=305 PTain washer=3t
a ;;7’//‘TRTFTETEYTTT"""
- Arm = _ﬂﬁg;_—_—_____
. | + B
S / "@ o =
i °
/’I\Aé
A ZAS A

Drag link plate 4E£§ij:EB—

% 2-Air vent valve

135

Em

-
Drag link plate/

% 2-Air vent valve

(135) Bush
Hexagon head bolt 3/8-24UNFx38L

Hexagon head bolt 3/B-24UNFx32L 2-G1/4
JT&F = == : '
) T ) & :J_ = T

17 17

147 296 147
590

30
(135) Bush
Hexagon head bolt 3/8-24UNFx38L "~
Hexagon head bolt 3/8-24UNFx32L 2-G1/4 ' e
I Y ~—~ i 4.123;:
1 m
5| fF 7]
17 u7
147 296 147
590
Necessary oil quantity | 136 cm®
Weight 4.1kg
J) 32VX/TypeB
Plain washer=3t
When the outboard engine tilt tube length=283/Rubber wasnar=3t
aln washer=
+ b
N Collar=20t
Arm -

Necessary oil quantity

136 cm®

Weight

4.1kg
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(K) 32VH

590

Qutboard engine tilt Connecting rod
B t :
pr.MY tube length:Up to 306 (2) Connector bush
) x [
] 1
{2) Plain washer for M12
/::::J T &:::=\
N
Vs s T
\ o (2) Cap bolt 5. W
Tap for 15/90PS \ - & M10X1. 25X40L
Drag link plate Tap for 115/130PS (2) Air vent valve
(2) Bush ) (135) ) Steerring block 135
Hexagon head bolt Hexagon head bolt
3/8X24UNFX38L
3/8X24UNFX28L —
L t T Yrre = (2) G1/4 <
o T 1
_____ . — .
S { 3
T i | E———— o 4
RS
17 17 s, Tiit angle ﬁ’
147 296 147
590
&
[Neccesary oil quantity[ T36cm® |
Necessary oil quantity | 136 cm’®
Weight 42 kg
L) 32VH
Connecting rod
Box nut Outboard engine tilt tube /w—z?conn—fcmr bush
=== =
2-M12 Plain washer
] L
# T ‘: Z—Cap boit,
x 1. X
Z
Tap for 75/90PS,/ A %P
. \ (Tap for 115/13
Drag link plate \2-Air vent valve
2-Bush Hexagon head bolt 3/8-24UNFx38L
Hexagon head bolt3/8-24UNFx28L 2-G3/8
—— ~—>
o . -
° I - 8l | —
117 117
147 296 147

Necessary oil quantity

136 cm®

Weight

4.2 kg
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(M) 36VX

When the outboard
2-Setscrew

Rubber washer=3t

engine tilt tube length/ Connector bush=2t

=305

2-Plain washer M12

85

)

=

Drag link plate

2-Air vent valve

Drag link

; 2-Shoulder bolt
'-

=]

2-G3/8

T X

_éﬁ'

148

294

590

Necessary oil quantity | 180 cm’
Weight
(excluding the tiller) 3.9kg
(N) 36VH
Connecting rod
Setscrew M4 When the outboard engine 2-Connector bush
tilt tube length=3
// 4-Plain washer M12
- ¥ L —— _ J2 -
= 1 T
Drag link plate ' - z
©
2-Air vent valve 2-G3/8
Drag link
(138) 2-Shoulder bholt
148 294 148
590
Necessary oil quantity | 220 cm’
Weight
(excluding the tiller) 4.1kg
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(O) 32VX/ Double engine

Distance between two engine 470~640

Outboard engine tilt tube
280~308

Standaed arm

135

s

;tf\f\
7N SI N

Drag link plate/ %’7 3

2-Air vent valve

Shoulder bush Special arm for doubfe engine

Tie bar for bouble engine

Hexagon head bolt
147 296 147 3/8-24UNFx45L

Necessary oil quantity | 136 cm’

Weight 5.2kg

(P) 36VX/Double engine

Distance between two engine

590 i !

0 oard enginne tilt e

85

247

2-Extention ptlate

™
e W T B3 [T

—{9:
—{®-
¢

302

Tie bar TB-20

Necessary oil quantity | 180 cm’

Weight
(excluding the tiller)

39kg
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Q)

40Bi

Strictly follow the dimensions shown here.

Stroke 180 . 2-G3/8
4-d 11
- (=]
’ S mm— Al —— 1
ze S Ss—— iy
BIE E 1o
(2]
80 b
110
¢ 80
514 (160)
2-Air vent valve
195 30 / 230
N
—_ shft -
%AT- o o
[T -2 ]
- € 9 g
2 < J— ¥ 2
w
= -
Mi6x1.5§ ps
¢ 40
Necessary oil quantity | 180 cm’
Strictly follow the dimensions shown here. Weight . 39kg
(excluding the tiller)
(R) LA40Bi
Stroke 220 2-G3/8
-9 1
o
o
5l [ =1
2 e .
-— o
Boss iimet ¢ 80
574 (200)
2-Air vent valve
215 30 / 270
©
—HgMp- shaft - a
o o
w, . g .« -
- ) ) >
a = - ©
w
= -
Mi6x1.5 e
¢ 40 : - 3
Necessary oil quantity | 220 cm

Weight

(excluding the tiller)

4.1kg
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14. Installation of Tank Port on Helm Pump HMS0 / HMS0A

Helm pump main body

~ R1/4
> Hexagon wrench 6mm
S

(D Remove the hexagon socket head taper plug
from the tank port.
Eliminate the sealant adhering to the threaded
portion of the tank port

@ Screw the connector for nylon tube into the tank
port and tighten it with a tool.

Check that sealant is applied.
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15. Installation of Tank Port on Helm Pump HM40

Helm pump main body

Upper tank port plug

Pull it out while turning it clockwise.

If the extension valve is left inside,
insert the spring and tumn it
clockwise to combine it with the
extension valve. Then pull it out
while tumning it clockwise.

Extension valve and spring

Lower tank port plug

L

Remove the lower (or upper) tank port plug, extension
valve and spring.

@ Orient the adjustable elbow for tank port in the
direction in which you want to lay the nylon tube and
then tighten the lock nut.

(Take care not to overtighten the lock nut.)

@ Screw in the connector for nylon tube.

Connector
for nylon tube
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