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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 8848:2022(E)

Small craft — Remote mechanical steering systems

1 Scope

This document specifies design, construction, installation and test requirements for remote mechanical
cable steering systems and the output ram interface point to rudders, jet drives, outboard and

sterndrive engines for small craft.

It is applicable to three distinct classes of steering systems for use on various types of crailt:

— standard duty steering systems, for small craft with single and twin installations
epgines with a total over 15 kW power, and with rudders, sterndrives and water-jet d1

— light duty steering systems, for small craft with a single outboard engine®f 15 kW to 4

NOTE
syster]
be usé
differ

ini-jet steering systems, excluding personal watercraft.

Standard and light duty steering systems are mechanically interchangeable. A standard
h can be used on a craft designed for a light duty system. Howeyer, a light duty steering s
d on a craft that requires a standard duty steering system{Mihi-jet steering systems are

docunpent.

This ¢

2 N

The f
const|

locument does not address emergency means fot steering the craft.

ormative references

bllowing documents are referred. tejin the text in such a way that some or all of
jtutes requirements of this document. For dated references, only the edition cited

of outboard
ives;

0 kW power;

duty steering
ystem cannot
mechanically

entiated from the previously mentioned systems and can anly be used on mini-jet craft as defined in this

their content
applies. For

undafed references, the latest edition of the referenced document (including any amendménts) applies.

ISO 1R217-1:2015, Small craft £\Stability and buoyancy assessment and categorization — Part 1: Non-
sailing boats of hull length greater than or equal to 6 m

ISO 1p217-2:2015, Small‘enaft — Stability and buoyancy assessment and categorization — Rart 2: Sailing
boats|of hull length gréater than or equal to 6 m

ISO 1£217-3:2015,Small craft — Stability and buoyancy assessment and categorization — Pqrt 3: Boats of
hull lgngth lessithan 6 m

3 7

erms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

craft-mounted steering system
assembly including all components necessary to transmit remote manual effort to the end of the output
ram (3.20) and a means to secure an output ram guide tube to the craft (3.16)

© IS0 2022 - All rights reserved
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3.2

022(E)

interface point
point of mechanical interface in the steering system (3.11) where a connection is made between the
output ram (3.20) and the craft components that are not supplied as part of the same assembly

3.3

control element
device connected to the steering mechanism (3.6) that allows the operator to apply manual steering
effort to the steering system (3.11)

EXAMPLE

Steering wheel (3.13), handlebar (3.5), joystick (3.7).

3.4

drag link
device in an
transmitted

3.5
handlebar
mechanical 1
configuratio

3.6

steering me|
device, to wh
which the co

3.7
joystick
operator inp

3.8

mini-jet cra
craft (3.16)
primary mef]
of a hull

3.9

minimum r¢
system perfi
side of the m
mechanism (]

Note 1 to ent
underway, bu

3.10

bngine-mounted steering system (3.10) by which the linear force of the output ram (3.
fo the engine steering arm

heans for applying a manual steering effort to the steering mechanism (3.6) in a horis
h, with hand grips at each end and the helm connected at the mjddle

chanism
ich a control element (3.3) is attached for manual application of a controlling force, 3
htrolling force is fed into a steering system (3.11)

it device for the simultaneous control of thirust, steering and propulsion

ft
veighing less than 1 000 kg, with an inboard engine powering a water-jet pump
hod of propulsion, designed to be operated with one or more persons within the coi

rtained system perfermance

rmance after test(s), such that at least 90 % of the steering arc normally availablg
id-position cafi b€ obtained by exertion of no more than 27 N-m of torque at the st
B.6), throughithe control element (3.3)

I'y: This criterion does not define the steering system (3.11) performance while a craft (3|
is rather intended to provide quantitative limits for design and test purposes.

20) is

rontal

nd by

as its

nfines

each
pering

116) is

engine-mounted steering system
assembly including all components necessary to transmit a remote manual effort to the end of the
output ram (3.20) which is affixed to an engine mounted steering tube and a drag link (3.4) supplied by
the engine manufacturer

3.11

steering system
assembly including all components necessary to transmit a remote manual effort to the rudder,
outboard engine, sterndrive or water-jet drive

3.12

two-cable steering system
two independent cables attached at the interface point(s) (3.2) of the output ram(s) (3.20) and at the helm
and driven by a common steering shaft, generally used to minimize steering backlash or lost motion

© IS0 2022 - All rights reserved
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3.13

steering wheel

mechanical means for applying a manual steering effort to the helm, normally a circular configuration
with a continuous loop at the distal end of support spokes with the helm connected at the rotational
axis

3.14

steering wheel diameter

actual diameter

Da

diameter of the circle formed by the outermost sections of the steering wheel (3.13)

Note 1 to entry: See Figure 6.

3.15

steerfing wheel dish
distapce between the two parallel planes formed by the aft rim surface and the.forward hub surface of
a steefing wheel (3.13)

Note 1 to entry: See Figure 6.

3.16

craft
smallfcraft
recreptional boat, and other watercraft using similar equipment, of up to 24 m length of hull (Ly)

Note 1 to entry: The measurement methodology for the lengtitof hull is defined in ISO 8666.
[SOURCE: ISO 8666:2020, 3.15, modified — Note 1 to‘entry has been added.]

3.17
standard duty steering system
remote mechanical steering system (3.11),designed to the requirements of this document for use on
craft [3.16) with outboard engines (single and dual) with a total of 15 kW and greater pgwer, inboard
enginles, sterndrives and water-jet drives

3.18
light duty steering system
remofe mechanical steering’system (3.11) designed to the requirements of this document for use on
craft (3.16) with single-outboard engines between 15 kW and 40 kW power that is permang¢ntly marked
with § maximum power rating of 40 kW

3.19
minijjet steering system
remote meghanical steering system (3.11) designed to the requirements of this document for use on
mini-jetLraft (3.8)

3.20

output ram

portion of the remote mechanical steering cable that interfaces with the outboard engine steering tube
and drag link (3.4), steering actuator or craft mounted steering tube/rudder

4 Constructional requirements

4.1 When steering systems are factory installed in the craft, the complete system shall be supplied.
In outboard engine craft, the system shall be supplied complete to the interface point at the output ram
end as shown in Figure 1.

©1S0 2022 - All rights reserved 3
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Dimensions in millimetres

4302 <12,7
2300
m
b =)
<15 210,7 r:
_a :
(<))

J :
1 2 <915,88 | | |
L |
$9,78 £0,13
R/l
Key
1  coupler rut a  Mid-travel positiont
2 output rgm tube b Flat.
3  interface|point
4 end fitting
NOTE Minimum travel: 100 mm each side of mid-travel positions

Max
Cou

4.2 Install

imum travel: 115 mm each side of mid-travel position.
bler nut 7/8-14 UNF-2B thread (optional for beat mounted systems).

Figure 1= Output ram

steering systlem manufacturer.

4.3 Crafts
the craft is s
the craft is s
mounting, tr

hnsom mounting or both (see Figure 2) may be used.

htion of the steering systerishall be in accordance with the instructions provided by the

litable for twin outbpard engines shall be so designated. It shall also be specified wHether
uitable for engifne:mounted steering systems, craft-mounted steering systems or bpth. If
uitable for craft‘mounted steering systems, it shall also be specified whether enging well
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Dimensions in millimetres

a) Engine well mounting b) Transom mounting
Key
1 380 mid-travel position 7  centreline of swivel to be 0 +12 abofe transom
2 engine mounting face of clamp bracket 8  face of clamp bracket
3  engine centreline 9  engine centreline
4 drticulation 15° min. 10 articulation 15° min.
5  7/8-14 NE.2B thread - 16 min-length on tube 11 mid-travel position
6  swivel axis 102 0 -13 square off face of transom 12 interface point

NOTE Minimum travelk 100 mm each side of mid-travel position.
Maximum travel: 115 mm each side of mid-travel position.

Figure 2 — Craft-mounted steering system

4.4 |Components of the steering system shall be resistant to corrosion, either by virtue gf material or
coating thereof, and shall be galvanically compatible with adjoining components.

4.5 All threaded fasteners whose integrity affects safe operation of the system, such that separation
or loss of the fastener would cause sudden loss of steering without warning, shall be provided with a
locking means.

4.6 Threaded fasteners whose integrity affects operation of the system, such that separation or loss
of the fastener would cause sudden loss of steering without warning, and that can be expected to be
disturbed by installation or adjustment procedures, shall be referenced by instructions for correct
assembly and shall either:

— be locked by a device whose presence is determinable by visual inspection, or by feel, following
assembly;

© IS0 2022 - All rights reserved 5
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— incorporate integral locking means, provided the fastener cannot be omitted or substituted without
making the system inoperable.

Loose lock-washers, distorted thread nuts or separately applied adhesives are prohibited.

Plain, threaded jam nuts are prohibited except that they may be used to permit adjustment and shall
then be designed so that total separation of parts or other complete loss of steering will not occur,
should they loosen.

NOTE1 These assemblies are not intended to be disassembled for installation; the choice of locking means is
within the discretion of the system manufacturer.

A locking d?mmﬂmmmmspEW'r feel
after installgtion.

Connection fittings, including quick-disconnect fittings relying only upon a spring orisprings to
maintain theg connection, shall not be used.

NOTE 2  Self-locking nuts with plastic inserts that create mechanical plastic intérference megt the
requirements|of this clause.

5 Outboard engine and inboard-sterndrive design requirenients

5.1 The st¢ering stops on the outboard engine shall permit at least 30° of angular movement to gither
side of the centreline.

5.2 The oytboard engine steering system shall meet.the applicable dimensional requirements
indicated in Figures 1, 3, and 4.

Dimensions in millimetres
292 #13

<162

e H

1 3
Key

1 7/8-14 UNF=2A thread both ends

2 engine axis

3 tubegint 16+%'25

NOTE1 The tube can be threaded equal length on both ends or reversible for port steering installations.

NOTE 2 The above inner tube dimensions are for the as installed tube.

Figure 3 — Engine-mounted steering tube

6 © IS0 2022 - All rights reserved
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Dimensions

in millimetres

Key

1 s]eering arm 3  tiltaxis

2 s

5.3
show

5.4
shall
steer

eering axis 4  transom mating surface

Figure 4 — Engine-mounted.steering tilt axis

The drag link and the necessary fittings to attach an outboard engine to the steerin
h in Figure 1 shall be supplied with the outh@ard engine.

The outboard engine shall be designed so that, with any combination of engine turn ¢
be no damaging interference between the engine, its accessories, and both the ci
ng system installed as shown in Bigure 2 and the engine-mounted steering system,

engine is designed for both systems. Appropriate written information and installation

shall

5.5
steer

NOTE

NOTE

5.6
below

be provided, clearly indicating the type of steering system(s) that should be used.

All mechanical part§ of a steering system transmitting steering forces shall meet t
ng system compongnt requirements given in 8.2.

1  Electricalparts of a steering system are addressed in ISO 25197.

2 Hydraulic parts of a steering system are addressed in ISO 10592.

Outboard engines shall be designed so that the geometry ensures that the static |

g output ram

ind tilt, there
raft-mounted
provided the
instructions

he applicable

pads defined

, ' When applied at the steering-arm connection point normal to the steering arm if its plane of

operation, throughout the maximum steering arc, do not result in steering output ram loadings greater
than those specified in 8.3.1.

— 3
— 2

300 N for standard duty steering system;

200 N for light duty steering system.

5.7 The steering arm of the outboard engine 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.

5.8 Sterndrives designed for remote mechanical steering systems shall be designed with proper
geometry to ensure that a torque of 680 Nm applied about the sterndrive steering axis does not result
in a steering component loading greater than that specified in 8.3.1.

© IS0 2022 - All rights reserved
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6 Steering system requirements
6.1 Craft-mounted steering systems

6.1.1 Craft-mounted steering systems for outboard engine installations shall meet the dimensional
requirements indicated in Figures 1 and 2. When a joint as shown in Figure 2 is replaced by a universal
joint with two movement axes, the axis perpendicular to the transom face shall be located 0 mm to
13 mm above the engine clamp bracket horizontal mounting face. The second axis shall be 100 mm to
115 mm from the inner surface of the transom and shall be not more than 28,5 mm from the first axis
toward the engine. If the swivel is mounted in the engine well side fitting, the engine well shall provide
for 380 mm pid-travel-posit e-swivelaxs he-engHreaxts

6.2 Steering systems

6.2.1 Steerling systems shall be capable of operating throughout a temperature range of —20|°C to
+80 °C.

6.2.2 Stordge temperature range: All materials used in the construction“of the system and its
accessories ghall be capable of withstanding an ambient temperature of -40'°C to +85 °C for at leaft one
week.

NOTE Thjs requirement is not intended to require operation at these temperatures, but is inclugled to
determine thdt the system withstands the storage temperatures of thisi<decument.

6.2.3 Steelling systems and components shall meet the, applicable test requirements specifled in
Clause 8.

6.2.4 The $teering system shall be capable of uriebstructed movement throughout its full range of
intended cablle travel without interference.

6.2.5 Ball {[)ints used to connect the steering system to the rudder, sterndrive, outboard and water jet
drives shall pe installed so that total loss'of steering does not occur if the ball separates axially from its
socket.

NOTE A flat washer larger than.the socket bore meets this requirement.

For mini-jet [craft installations, ball joints used to connect the steering system to the jet drive shall
have redundhncy such that-dxial failure of the ball-to-socket connection does not result in total lpss of
steering.

6.2.6 Steelling¢systems and components shall meet the applicable test requirements specif]ed in
Clause 8.

6.2.7 Plastics and elastomers which can be exposed to sunlight shall be chosen to resist degradation
by ultraviolet radiation.

6.2.8 Plastics and elastomers which can be installed in engine compartments shall be chosen to resist
degradation by saline atmospheres, fuel, oil, ozone and heat.

6.3 Steering cables

6.3.1 Steering cables shall be permanently marked with a dimension at the output end with a steering
system length, which shall be the length from the steering wheel shaft centre to the hole centre in the
steering output ram at the mid-travel position.

8 © IS0 2022 - All rights reserved
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6.3.2 The cable or steering-system output device shall provide the following amounts of travel:

— 100 mm to 115 mm on each side of mid-travel for standard duty and light duty steering systems;

— 89 mm to 95,4 mm on each side of mid-travel for mini-jet steering systems.

6.3.3 For light duty steering systems, the steering cable shall be permanently marked by the
manufacturer that the maximum power permissible is 40 kW.

6.3.4 Mini-jet craft steering system output device shall follow the mounting requirements specified

in Figure 5.
Dimensions|in millimetres
280 1
27k
| | ZAS,-f 228,5
il w il
~{— el s“. — =i
11716 - 16UNF - 2A /
5/16 <2LUNF - 2A
Key
1 njid-travel
Figure 5 — Output mounting configuration
6.3.5| Light duty and standard duty steering’cables shall not be interchangeable with stgering cables

for m

ni-jet craft steering systems.

6.3.6| Ferrous metals used for (the core of a steering cable, installed below the m3aximum load
watenline, shall be corrosion-resistant and equivalent to 300 series stainless steel.

6.3.7| The minimum bend radius of the cable shall be specified by the cable manufacture.

6.3.8| Each cable jn\@’two-cable steering system shall individually meet the requirerments of this
docuinent.

6.4 |Steering mechanisms

6.4.1| “Installation instructions for steering mechanisms shall include recommendatfions for the

largest diameter D, and deepest steering wheel dish (see Figure 6) that may be used with the helm.

© IS0 2022 - All rights reserved
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Dimensions in millimetres

1
S
n
, N
i z
(o S
1
Key
1 steering wheel dish
2 forward hub surface
D, actual digmeter
D, standard diameter for the application of loads
2 For steering wheels without handgrips, D, = D,,.
b For exterpal spoke steering wheels, D = Dy -'50 mm.
NOTE For non-circular steering wheels; D, is the largest diameter that can be inscribed in the steeringjwheel
shape.
Figure 6 — Steering wheel terms
6.4.2 Steelling mechanisms that use a steering wheel shall be permanently marked on the|helm
assembly, su¢h thatthe marking is visible when the steering wheel is removed, with the manufactprer’s
recommenddtienof the largest steering wheel diameter and the deepest steering wheel dish thalt may
be used.

6.4.3 Steering mechanisms that are intended for a handlebar shall be permanently marked with the
manufacturer’s recommendation of the largest handlebar width and greatest effective offset that may
be used.

6.4.4 Steering mechanisms that are intended for a joystick shall be permanently marked with the
manufacturer’s recommendation of the largest stick allowed.

10 © IS0 2022 - All rights reserved
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Dimensions in millimetres
N
Z-& \ ]
| Wa |
3 v |
" / I~ i
Ivvls |
Key
1 offset L, actual length of joystick
W, agtual width of handlebar L, standard length of joystick,="actual lerjgth - 50 mm
W, standard width = actual width - 50 mm
Figure 7 — Control elements
6.4.6( Steering mechanisms for mini-jet craft shall incorporate travel stops to eliminatg overloading
of the steering cable.

6.4.7

manuffacturer stating that the maximum power periissible is 40 kW.

7 1

7.1
requi

7.2
force

ram dr equivalent component connection point shall reach at least 270 mm beyond the engi

as ind

Helm assemblies for light duty steering systems shall be permanently marked by

nstallation

Except for installations specifi¢ally intended for craft or outboard engines
Fements, either the engine-meunted or the craft-mounted steering system shall be us

transmission means(shall be selected so that, as installed and at mid-travel positio

icated in Figure. 8«

the steering

with special
ed.

If installing engine-mounted steering systems in outboard engine-craft, steering cables or other

h, the output
he centreline

© IS0 2022 - All rights reserved
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Dimensions in millimetres

Key
1
2
3

mid-trave
engine ce
interface

7.3 If instd
force-transm
ram or equiv
be attached
specified in |

7.4 Steerin
there shall b

accessories 4

7.5 Cables
recommende

1 position
htreline

point

Figure 8 — Engine-mounted steering system

lling craft-mounted steering systems in outboard engine-craft, steering cables or
ission means shall be selected so that, as installed and at mid-travel position, the g
alent component connection.point reaches at least to the engine centreline. The cable
Lo the craft to position the)cable-anchor swivel with respect to the engine centrel

figure 2.

g systems shallCbe installed such that, with any combination of drive turn an
e no damaging interference between the outboard engine, sterndrive, or jet drive
nd any partofthe craft or steering system.

shallsbe installed with a radius that shall not be smaller than the steering manufact
d minimum.

other
utput

shall
ne as

d tilt,
their

urer’s

7.6

are shown in Figure 9.

12
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Dimensions

in millimetres

22,54 i
; % _ + L8
P
C AW
Spline data — Shaft Spline data>— Hub

Modulle 1.14 Module 1.14
# of teeth 19 # of teeth 19
Pressjre angle 45° Pressure angle 45°
Outsifle diameter 17,78 to 17,45 Outside diameter 17,86 to 17,81
Minof diameter 15,77 to 15,66 Miner diameter 16,15 to 16,00
Pitch|diameter 16,64 Pitch diameter 16,64
Tooth thickness @ P.D 1,47 to 1,44 Tooth thickness @ P.D. 1,47 to 1,44
Base ¢ircle diameter 11,77 Base circle diameter 11,77

a) Spine shaft and steering wheel hub

2,54
. N /
Sl 11l |
t 2057 e 7 bt
651 |80y 8,48J T T 169
85T = =2 s
72 17,02 |/
Y N7
5
Taper data — Shaft Taper data — Hub
Shaft taper equals (4,77° + 0,1°/0) Hub taper equals (4,77° 0/-0,1°)
Key height above shaft 2 286 min. Hub key 4,79 min., 5,07 max.

b) Tapered shaft and steering wheel hub

© IS0 2022 - All rights reserved
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=
- 22,2 L=y
1 ;: | ;% E N \ e
\‘\ VII [(j}\]' L—‘ }—7
i A U
- R
i S - VI
P 3 5 T e
B ] __f_’é"_
23,11 ‘ A 33R N =
O 11 © | N
23,01 F—5
<= 6
fe X
= 5
[N
c¢) Tapered square shaft and steering wheel hub
Key
1  forward Hub surface 4  optional skirt 7  clearance
2 minimun] full thread 5 core diameter a  Cere:
3  pindiamgter 6  square hub gauging dimension b _<{(Optional.
Higure 9 — Steering wheel hubs and helm shafts current fit configurations
7.7 There phall be at least 65 mm of clearance between-the shift and throttle control levers and the

control elem

7.8 Ifthes
height, as de
meet the deg
[SO 12217-3:

8 Testre
8.1 Gener

8.1.1 Comj
of steering sj

ent under all possible lever or control element positions.

teering cable passes through the side-of an outboard engine well below the downflo
fined in ISO 12217-1:2015, [SO 12217-2:2015 and ISO 12217-3:2015, the cable opening
ree of watertightness requirements specified in ISO 12217-1:2015, 1SO 12217-2:201
P015.

quirements

al

ponents tests are intended to establish minimum acceptable design criteria for compdg
Fstems:

oding
shall
5 and

nents

8.1.2 The

btéering mechanism assemblies shall incur no loss of operating function after the|

tests

specified in 8.2 and 8.3, when equipped with the steering wheel of largest diameter and deepest dish or
the largest recommended joystick or the largest recommended handlebar for which the helm is rated.

8.2 As-installed tests

8.2.1 These tests are intended to establish the acceptability of the design strength of steering systems
as installed in a craft.

8.2.2 Each steering system, including steering mechanism, cable and attachment components, shall
withstand a static axial force of the value defined in Table 1 in tension and compression. For rudders,
outboard, stern drive and water-jet drives, the load shall be applied at the interface point of the steering
output ram along the axis of the steering output ram. For mini-jet craft, the force shall be applied at the
connection to the jet drive. The systems shall not sustain deformation or breaking of components that,
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following the test, causes any loss in steering capability or any dimensional change that results in non-
compliance with Figure 2. The permanent deformation shall not exceed 6,35 mm measured along the
axis of the output ram.

8.2.3 Steering systems shall withstand a single tangential force in either direction of the forces listed
in Table 1, applied as appropriate:

— atany point on the steering wheel rim (see Figure 6 - diameter);
— atthe centre-point of any handgrip of an external spoke steering wheel (see Figure 6 - diameter);

a

the pninf ofmaximum ]nvnrngn onother annring devices (cnn Eigure 7 — ’b and M/b)

8.2.4
direc
maint
shall

force

A subsequent separate single axial force of the forces listed in Table 1 shall be‘applied in each
ion and distributed over not more than 100 mm of the rim, spoke or handgrip, at|any location
aining minimum retained system performance. Upon application of the)indicated force, there
be no fracture of the mounting surface or craft structure, nor deformatign’ such thatfthe required
cannot be achieved.

8.2.5
in its
minin
or thd
the st

A test for minimum retained system performance shall be performed on the ste
condition at the end of the force tests. Repairs to the systery are not allowed prior
hum retained system performance. Failure to maintain minimum retained system
separation of components necessary for steering control including separation of a
eering mechanism, transom, or engine well mounts £xom the craft as a result of the g

bring system
Fo testing for
performance
ny portion of
pplication of

the forces specified in this clause all constitute failure.

Table 1 — As installed in the craft tests

As-installed Mini-jet Light duty Standard duty
tests steering steering steering
8.2.2 - Static force 1430 N 2200N 3300N
8.2.3 - Tangential force 360N 450 N 450 N
8.2.4 - Axial force 540N 670 N 670 N
8.2.5 - Minimum retained 27 Nm 27 Nm 27 Nm
system performance

8.3 |Components test

8.3.1| Steeringcable and output assembly tests

NOTE Steering cable and output assembly tests listed in this subclause are not defined for mirfi-jet craft.
8.3.1. g output ram and cable 3 . cluding cra ounted hardware)
and each integral fitting shall withstand an axial force per the values listed in Table 2 in tension and

compression, applied at the interface point of the steering output ram throughout its travel range,
without breakage of components.

8.3.1.2 A separate cantilever force per the values listed in Table 2 shall be applied at the centreline of
the interface point in the steering output ram, with at least 190 mm of the ram unsupported, without
more than 1,25 mm of permanent deflection at the output ram interface point.

8.3.1.3 The output ram of a push-pull steering cable shall withstand a cyclic load per the values listed
in Table 2 applied as shown in Figure 10, without causing separation of components. This force shall be
applied for 50 000 reversals through the output ram interface point.
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Dimensions in millimetres

Key
1  fully retracted position

2 testpositjon
3 cyclicloai #1670 N

Figure 10 — Output ram fatigue test

Table 2 — Component tests

Cable and Mini-jet Light duty Standard duty
output tests steering steering steering
8.B.1.1 - Axial force NA 6 000 N 9000N
8.B.1.2 - Cantilever force NA 600N 900 N
8.B.1.3 - Cyclic force NA 1100 N 1670N
K¢y
NA: not applicable

8.3.2 Steering mechanism assembly tests

8.3.2.1 Stepring mechanism assemblies shall incur no loss of operating function after the follpwing
tests, when g¢quipped with the largest diameter and deepest dish steering wheel for which the helm is
rated.

Steering meghanisms and cables fer two-cable steering systems shall comply with each cable insgalled
individually.

8.3.2.2 Axjal force test

A push-pull Ipad of thé magnitude listed in Table 3 shall be applied for 10 cycles for a duration of § s per
loading distrfibuted<over not more than 100 mm:

— at D, on theésteering wheel rim, applied axially to the helm shaft (see Figure 6 - standard dianjeter);

— at D on the handgrip of an external spoke steering wheel (see Figure 6 - standard diameter), applied
axially to the helm shaft;

— at the handgrip of the handlebar, applied axially to the pivot shaft (see Figure 7 - L, and W);
— atthe joystick, applied axially to the joystick (see Figure 7 - L, and W,);

— at the handgrip at the point of maximum leverage on other steering devices (see Figure 7 - L, and
Wy).
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