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INTERNATIONAL STANDARD

ISO 9775:1990(E)

Small craft — Remote steering systems for single outboard

motors of 15 kW to 40 kW power

1 Scopp

This Interhational Standard specifies requirements

and test

methods for remote push-pull cable steer-

ing systems and their major component items, used

for small
to 40 kW

2 Defi

¢raft with a single outboard motor of 15 kW
fower.

llitions
For the pyrposes of this International Standard, the

following

2.1
ponents
to the ou

jefinitions apply.

steering system: Assembly including all cormps

nlecessary to transmit remote manual effort
tpoard motor.

2.2 boatimounted steering system: Systemin which

an outpu

2.3 mot

which an

engine.

2.4 drag
system b

tlram guide tube is secured to\the boat.
dr-mounted steering system: System in

output ram guide tube ‘is secured to the

link: Device i@ motor-mounted steering
which the.inear force of the output ram

is transmitted to theymotor steering arm.

2.5 helm: Mechanism,~exclusive o

wheel or other means for manual

a steering-
application of

controlling force, by which controlling force is fed

into a steering, system cable or
transmission means.

other force-

2.6 minimum retained system performance: System
capability ‘after test(s) such that at least 90 % of the
steering” arc normally available each side of the
midsposition may be obtained by exertion of no

miore than 27 N-m of torque at the hel
wheel or other normal control.

M, through the

This criterion does not define steering system per-
formance while a boat is underway but is intended
to provide quantitative limits for depign and test

purposes.

3 General requirements

3.1 When steering systems are factgry-installed in

the boat, the complete system shall

e supplied. In

outboard motor-boats, the system shgll be supplied
complete to the interface point at the fam output end

as shown in figure 1.
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Dimensions in millimetres

3.2 The steeri
in accordance

3.3 It shall bd
able for moto
mounted steer
suitable for boa

— 430
(at mid-travel position),
300 min. 12,7 max.
Flat 10, 7min.
- - 4 - nr
= - 1T
/' sl
. o‘
L Tubeo 15,75 + 0,13 Interface point ‘ 5
' S
®15.88max._ | | »
Coupler nuF 7/8-14 UNF-2B End fitting i
thread (optional for |
boat-mounted systems) L
®9,78 £0,13

ng system selected shall be installed
vith this International Standard.

specified whether the boat is suit¢
-mounted steering systems, boat:
ng systems or both. If the boeat’is
t-mounted steering systems, it shall

also be specified whether well mounting,transom

mounting or bo

3.4 All thread

th (see figure 2) may belused.

pd fasteners useof Which affects safe

operation of the steering systém” shall incorporate

locking means.

3.5 Threaded
operation of th
tended to be n

fasteners use of which affects safe
b steering system and which are in-
hounpted or adjusted when installing

NOTE — Minimum travel: 100 mm each side of mid-travel position;

maximum travel: 115 mm each side of mid-travel position.

Figure 1 — Output ram

LR

and*complying with the requirements in
3,5.3.

3.5.1 Loose lock-washers, fasteners with
distorting threads and adhesive are prohibi

3.5.1 to
metallic
ed.

3.5.2 Plain, threaded jam nuts are prohibited ex-

cept that they may be used to permit adjustr
shall be designed so that total separation
or other complete loss of steering will n
should they loosen.

NOTE 2  For assemblies not intended to be
bled for installation, the choice of locking meang
the discretion of the system manufacturer.

3.5.3 A locking device shall be so designe
presence can be determined by visual insp

nent and
of parts
bt occur

isassem-
is within

l that its
pction or

feel by a layman after installation.

the steering sy
expected to be

sterm - the boat, and which may be
disturbed by installation or adjust-

ment procedures, shall be locked by a locking de-
vice provided with instructions for correct assembly

3.6 Connection fittings including quick-disconnect
fittings relying upon a spring or springs to maintain

the connection shall not be used.
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NOTE — If the swivel is mounted in the

ISO 9775:1990(E)

Dimensions in millimetres

0
Swivel axis to be 102 - 13 square off face of transom (motor well and
transom mounting)

Swivel axis to be 12 max. above

L Q .
motor well side fitting, the motor well %) < top of motor mounting face
shall provide for 380 mm mid-travel \Q’L P (motor well and transom mounting)
position from the swivel axis to the x

motor axis.

Motor mounting face of the clamp bracket

tHeaa

9
™NT—Z
C

Motor mounting

face of the
clamp bracket

Motor axis

Articulation 15° min.

L1 380 mid-travel position
swivel axis to motor axis

a) Motor well mounting

NOTE —|Minimum travel : 100 mm each side of mid-travel position;

maximum travel : 115 mm each side.of‘'mid-travel position.

4 Outhoard motor requirements

4.1 The|steering(stops on the outboard motor shall
permit af least<30° of angular movement to either
side.

380 mid-travel position
swivel axis to motor axis

Eigure 2 — Boat-mounted steering system

Motoraxis

Articulation
52.min.

b) Transom mounting

motor-mounted syslem, provided th¢ motor is de-
signed for both systems. Appropriat¢ written infor-
mation and installation instructigns shall be
provided, clearly indicating the tyge of steering
system(s) that should be used.

4.2 Outboard motors shall meet the applicable di-
mensional requirements indicated in figure3 and
figure 4.

4.3 The necessary fittings to attach an outboard
motor to the steering output ram shown in figure 1
shall be supplied with the outboard motor.

4.4 The outboard motor shall be designed so that,
with any combination of motor turn and tilt, there
shall be no damaging interference between the mo-
tor, its accessories, and both the boat-mounted sys-
tem installed as shown in figure2 and the

4.5 Outboard motors shall be designed so that the
geometry ensures that a static load of 2200 N, ap-
plied at the steering-arm connection point normal to
the steering arm in its normal plane of operation,
throughout the maximum steering arc, will not result
in steering output ram loadings greater than those
specified in 7.2.1.

4.6 The steering arm of the outboard motor shall
be provided with a 3/8-24 UNF thread, or a plain hole
of 9,65 mm to 9,9 mm diameter at the connection
point.
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5 Steering system requirements

figure 3 and figure 4.

Dimensions in millimetres

Motor axis
292413
162 max.
) either side
5.1 Motor-mounted steering systems shall meet 16 min.
the dimensional requirements indicated in figure 1,
R B NS~~~
—_— A=
[

5.2 Boat-mour

ted steering systems for outboard

motor installatipns shall meet the dimensional re-
quirements indicated in figure 1 and figure 2. When

a joint as show
versal joint with

n in figure?2 is replaced by a uni-
two movement axes, the axis per-

pendicular to thtE transom face shall be located 0 to

13 mm above

e motor clamp bracket horizontal

mounling face. [The second axis shall be 100 mm to

115 mm from tH
shall be not mg
toward the motd

e inner surface of the transom and
re than 28,5 mm from the first axis
r.

5.3 Steering cables shall be marked at the engine

end with a steer
length from the

ing system length which shall be the
steering-wheel shaft centrelto the

hole centre in {he steering output ram at the mid-
travel position.

The steering cable shall also beCmarked by the
manufacturer tHat the maximumCpower permissible
is 40 kW.

Z 7/8-14 UNF-2A

thread both ends

\ -0,25
Tubé o int. 16 o

NOTE — The tube may be threaded equal length on both ends or

reversible for port steering installationsg

Figure 3 — Motor-moeunted steering tybe

Dimensions in millinpetres

Steering axis ——e

/ Steering arm

5.4 |Installation instructions for steering helms
shall include recommendations for the maximum
diameter and deepest wheel dish (see figure 5) that
may be used with the helm. In addition, the maxi-
mum diameter and deepest wheel dish information
shall be permanently marked on the helm assembly
to be visible when the helm is installed with the
wheel removed.

The helm assembly shall be permanently marked
as above with the indication that the maximum per-
missible power is 40 kW.

Al\\/
Transom mating surface

Figure 4 — Motor-mounted steering tilt axis
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Dish—-—w

Diameter

NV,

Wheel level line

Dish fea—
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5.6 Plastics and elastomers which m

ay be exposed

to sunlight shall be chosen to resist degradation by

ultraviolet radiation.

5.7 Plastics and elastomers which may be in-

stalled in engine compartments shall

be chosen to

resist degradation by saline atmospheres, fuel, oil

and heat.

6 Installation

Actual diameter

Diameter

NOTE — The standard quoted diameter is taken as the actual
diameter mihus 50 mm.

Figure 5 — Steering-wheels

Motorcentrelne) /@ .
. Py 2
/))/)7

Mid-fravel position —>/ Connection point

Figuré 6 — Motor-mounted steering system

6.1 Except for installations specifigal
boats or outboard motors with spégial
either the motor-mounted of~the
steering system shall be used.

ly intended for
requirements,
boat-mounted

6.2 If installing motor-founted steerjng systems in

outboard motor-boats)
force-transmission (means shall be se
as installed and<at mid-travel positi

steering catrles or other
|

ected so that,
bn, the output

ram or equivalent component conneclion point shall

reach at least.270 mm beyond the m
as indicatedvin figure 6.

6.3 “finstalling boat-mounted steeri
outboard motor-boats, steering ca
force-transmission means shall be se
as installed and at mid-travel positi

btor centreline

g systems in
les or other
ected so that,
bn, the output

ram or equivalent component connegtion point will

reach at least to the motor centreli
shall be attached to the boat to posi

1e. The cable
ion the cable-

anchor swivel with respect to the fransom-motor

centreline as specified in figure 2.

6.4 Cables shall be installed with ag few bends as
practicable. Bends should have as lange a radius as

practicable and the radius shall not b

e smaller than

the manufacturer’'s recommended migimum.

6.5 Steering-wheels and helm shafts shall be se-

lected to fit each other. Current fit con
shown in figure 7.

[igurations are

6.6 Steering systems and components as installed
shall be capable of meeting the test requirements in

71.

5.5 Steering systems and componenis shall be
capable of meeting the applicable test requirements
specified in clause 7.

6.7 |If the steering cable passes through the side
of an outboard motor well below the static float
plane. the cable access port shall be appropriately

sealed.
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Dimensions in millimetres

NOTE — Hub keyway: 4,79 mm min. and 5,07 mm max.
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a) Clearance to shoulder b) Hub c) Steering shaft and wheel fit

Figure 7 — Steering shafts and steering-wheel hubs
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7 Test requirements

7.1 As-installed tests

These tests are intended to establish the accepta-
bility of the design strength of steering systems as
installed in a boat to the interface with the outboard
motor.

711 Steering systems shall withstand a static load
in either direction of 2200 N applied at the con-

ISO 9775:1990(E)

A test for minimum retained system performance
shall be performed on the steering system in its
condition at the end of the load tests. Repairs to the
system are not allowed prior to testing for minimum
retained system performance. Failure to maintain
minimum retained system performance or the sep-
aration of components necessary for steering con-
trol including separation of any portion of the heim,
transom, or motor well mounts from the boat as a
result of the application of the load forces specified
in this clause all constitute failure.

nection hple of the sfeering oufpuf ram along 1ne
axis of the steering output ram without deformation
that, folloying the test, will cause any loss in steer-
ing capability or any dimensional change that re-
sults in| non-compliance with figure2. The
permaneinft deformation shall not exceed 6,35 mm
measured along the axis of the output ram.

7.1.2 Stdering systems shall withstand a single
tangential load in either direction of 450 N applied
as appropriate:

— at any|point on the steering-wheel rim,

— at the[centre-point of any handgrip of an external
spoke|steering-wheel, or

— at thq point of maximum leverage on other
steering devices,

and a sQbsequent separate single axial load "of
670 N, in|each direction, distributed over not.more
than 100 fjnm of the rim, spoke or handgtip) at any
location thaintaining minimum retained system per-
formancel Upon application of the_indicated loads
there shdll be no fracture of the-mounting surface
or boat structure, nor deformation-such that the re-
quired lofads cannot be achieved.

7.2 Component tests

These tests are intended to establishl minimum ac-
ceptable design criteria for, Gemponepts of steering
systems.

7.2.1 Steering cable{and output assembly tests

7.21.1 Each steering output and cable assembly
(including boat-mounted system hprdware) and
each integfal fitting shall withstand ap axial load of
6000 N in/ténsion and compression, [applied at the
connection hole of the steering outpuf ram through-
out its”travel range, without severance of compo-
nents.

7.2.1.2 A separate cantilever load of|600 N shall be
applied at the centreline of the hole |n the steering
output ram, with at least 190 mm of the ram unsup-
ported, without more than 1,25 mm|of permanent
deflection at the ram hole.

7.2.1.3 The output ram of a push-pull[steering cable
shall withstand a cyclic load of + 1100 N applied as
shown in figure 8, without causing |separation of
components. This load shall be apglied for 50000
reversals through the cable cross-hole.

107 mm

Fully retracted position \

A‘(\Q ﬂ

VA'Md x \
d >
cyeie \o?

Test position

Figure 8 — Output ram fatigue test
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