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SNOWMOBILE BRAKE CONTROL SYSTEMS

1. SCOPE:
criteri
not int

This recommendation is intended to provide the minimum acce
h for snowmobile hand brake control systems.
ended to cover competition vehicles nor is it intended to 1imit.
development of new and/or improved technology in controils.
recomme
outer f
brake ¢

This recommen

strength, mater1a1, etc. w111 apply to any system
2. DEFINITIONS:
2.1 Snono:ile:' As defined in SAE J33, Snowmobile Definitions and Nomenclature
- Genefal.
2.2 Brake ,ontrol‘ A hand-controlled device mounted on the steerlng dontrol;
generaflly a pivotable lever type (squeeze grip), when actuated w1ll cause
- the vehicle to dece]erate and/or stop the veh1c1e. o ‘ '
2.3 Contro] Line(s): -Rigid and/or f]ex1b1e tubing used to transm1t hydrau]ic
o f]uid rom brake- contro] to brake cy]1nder.
2.4 Contro] Linkage: +A means of transmitting mechan1ca1 mot1on between two or
more points.
2.4.1 ContIo] Cable Assembly: A Tlinkage cons1st1ng of a flexible assembly with

an oyiter,‘housing or conduit and an inner cable, usually multiple
capable)'of transmitting motion between two points.

provided with connection means on both ends of housing and cable.

This assembl

ptable
tion 1s

, Although these
ndations are primarily addressed to hand control systems usij
lexible conduit with a multiple strand inner-cable or hydrau
ontrol system, the basic requirements of freedom of movement

ng -an
lic type.

stranded,

i

-

/

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its apphcablmy and suitability for any pamcular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.’

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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2.5 Brake Control System:-

2.6

A complete system used to decelerate the

vehicTe.

This includes the brake control, control linkage, or control line, brake
assembly, springs, brackets, etc. necessary for operation of the system.
Any attachment to the brake control system, such as a warning light switch,
sggety switch, etc., shall be considered as part of the system if attachnent
affe

Righ

cts the system s operation.

t-Right Hand, Left-Left Hand:

2.7 .

Des1gnat1on refers to orientation of the

vehicle when the operator is seated in the operator's position, facing

forw

ard.

Norﬂal Position:

Position of brake control system when not acti

2.8
2'9

3. R

Shal
Shou

EQUI

1: Defined in accordance with SAE J1159, paragraph 6:774.

1d:

Defined in accordance with SAE J1159, paragraph6.7.4.
REMENTS AND RECOMMENDATIONS:

3.1

Requ

irements: The braké.control system shall<meet the following

3.1.1
3.].2

3.1.3

perf]
meet

Th
ad

Le
to

prmance criteria when tested in accordance with Section 4, T
the following design requirements verified by visual inspeqg

g brake control(s) shall be on theyleft side of the steering

jacent to, or at, the left hand-position. :

uer type brake control shall.be positioned so that pivoting
ard the steering contro] shall decelerate or stop the vehig

Le

Ful] extension of the brake control

th
ac
pi
th
“ha

ver, Maximum Extens1on
center of action shall not exceed 89.2 mm (3.5 in).

ion is the mid-point of a line drawn from the top of the le
ot point. The-normal extension will be the shortest dimensi
e center of action to the outside surfaces of the lever and
ndlebar gripping point. (See Fig. 1.)

vated.

minimum
ests, or
tion:
control
the lever
le.

lever at

The denter of

ver to its
ion through
the

—CENTER OF ACTION

ONTROL
LINKAGE

X CoNTROL
HANDLE
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3.1.4- The brake control system shall, when released from any partial or
full-braked position, automatically return to the normal position, and the
brake shall deactivate within 1 s, except when such brake control system
is equipped with a locking device for parking purposes, and the locking
device has been activated.

3.1.5 The brake control system's performance shall not be adversely affected by
climatic conditions during vehicle operation.

3.1.6 The brake control system shall be protected from areas which would cause
the system's temperature to exceed the temperature limit of the material
used.

3.1.7 The prake control system shall be protected so that with adl qudrds and
shrouds in place, it cannot be inadvertently pulled or snagged i1n a manner
that| would activate the brake.

3.1.8 Motipn of any part of the vehicle, such as the steerling control shall not
cause activation, prevent activation, or Jam theibrake control gystem.

3.2 Recommendations: The following design recommendations should improve the -
perforpmance and safety of a brake control system: '

3.2.1 The [control sysfem should be routed to ‘avoid entrapment-bf moisture, and
to minimize accidental damage caused by contact with moving parts within
the machine.

3.2.2 Control cable assembly, when used, should be routed with bend rddii as
large as practical. Where small radii are necessary, adequate gtrain
relief protection should belprovided to insure that the conduit |will not

k ink|. _

3.2.3 The jadequacy of the brake control system shou]d be ver1f1ed by flield
testjing.

4, TESTS:

4.1 Generall Requirements:

4.1.1 A mipimum of two samples of each type of brake control system ane to be
testeds v - , .

4.1.2 The brake control system used throughout the following testing shall be -
identical to those to be used in vehicle production.

4.1.3 ATl brake control system tests shall be conducted on a vehicle with
production routing or on a suitable fixture that duplicates the location
of components and routing.

4.1.4 Room temperature is defined as being in the range of 60-80°F (15-27°C).

4.1.5 The engine does not have to operate unless otherwise noted.
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4.1.6 Components may be Tubricated at time of initial assembly if specified on
production assembly specification. After tests have started, lubrication
of any component of the brake control system other than components which
receive lubrication during normal maintenance operations or which are
specified in vehicle service instructions shall not be allowed.

4.1.7 Tests shall be run in the following sequence:

4.2 System Performance Test:

4.2.1 Scope: To determine the adequacy of the performance of the brake control

systems

4.2.2 Requirements: The brake control system shall meet the regwires

SAH J44.
4.3 Strenqgth Test:

lents of

4.3.1 Scdpe: Determine the adequacy of the brake control system to withstand
2c9pe

panic forces which may be imposed by the operat

or.

4.3.2 Requirements: The brake control system shall withstand a minigum force of
160 Tb (75.6 kg). (See Fig. 2.) This first test is to be conducted at
rogm temperature; subsequent tests will be required in paragraphs 4.4,

4.4, and 4.6.

1265]
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CONTROL
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4.4 SystemrHigi—Temperature Test:

4.4.1 Scope: To determine the effect of elevated temperature and wear on

operation of the brake control system.
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4.,4.2 Test Procedure:

4.4.2.1 Conduct the test at a temperature of 120°F (49°C) minimum. - If, however,
~a portion of the brake control system is exposed to a higher temperature
in service, then at least this portion of the brake control system shall

4.4.2.2

- a

4.4.2.3

4.4.2.4

4.4.3 Test Acceptance:

‘temperature to conduct the paragraph 4.4.2.3 test.

T

be tested at this higher temperature.

(Refer to paragraph 4.4.2.2.)

Determine the maximum temperature to which the brake control system is
exposed when the snowmobile has operated for a minimum of 30 min under
load at an ambient temperature of at -least 50°F (10°C) -and use this

of 50°F (10°C) cannot be obtatned, subtract the ambient tempe
50°F (10°C) and add this difference to the maximum under-hood
temperature to which the brake control systen is exposedrat t
bient. Use this temperature to conduct the paragraph-4.4.2

cle the brake control system through design operating range
mynimum actuation force 50% higher than that required to meet
requirement of SAE J45 (paragraph 6.3, Effectiveness Test), a
not to exceed 60 cycles/min for 25 000 cyclesy Cycles may be
toward the 100 000 cycles of the paragrapi#.5 test.

C)

e brake control system shall be subjected to paragraph~4.3,
Test, while remaining at temperature, per paragraph 4.4.2.1 o

The brake control 'system shall remain fully. f

thrlughout and upon completion of testing.

If a minimum ambient

rature from

he lower
.3 test.

with a
the

t-a rate
used

Strength
r 4.4.2.2.

unctional

4,5 Syste Cyc]e'Test:
4.5.1 Scope: Determine the effect of wear of the brake control system on
control operations.

4.5.2 Progedure:

4.5.2.1 Cqnduct testsiat room temperature.

4.5.2.2 The brake-control system shall be cycled through the operating range
(qontrgl linkage travel) with an actuation force 50% higher than that
required to meet the requirement of SAE J45 (paragraph 6.3,
EffectivenessTest)s—at—aratenot—toexceed60—cyctes/mimFor a minimum
of 100 000 cycles.

4.5.2.3 Cycles accumulated in paragraph 4.4, System High Temperature Test, can
be credited toward the 100 000 cycles required for this test.

4.5.2.4 Subject brake control system to paragraph 4.3, Strength Test.

4.5,3 Test Acceptance:

4.5.3.1 The brake control system shall remain fully functional throughout and

upon completion of testing.
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