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3. DEFINITIONS

The following definitions apply to components of marine push-pull control cable installations.
3.1 CONDUIT ANCHOR POINTS

Permanently attached sections on the control cable conduit that provide connection points.
3.2 BACKLASH

The loss of output travel experienced by inner member moving from the outside to the inside radius of the conduit when the
control cable is installed in a bend and the inner member experiences loads up to 67 N (15 pounds) push and pull forces.

3.3 CONTROL CABtE

The device which trapsmits motion from the remote control to the throttle or shift mechanism.
3.4 CONDUIT
The outer element of|a control cable. Including inner member conduit and outer jacket of the control ¢able.
3.5 INNER MEMBER

The inner element (wjire) of a control cable.
3.6 CYCLE

The movement of thg inner member from a relative starting point'through one complete extension strgke and one complete
retraction stroke, retyrning to the relative starting point.

3.7 EFFICIENCY
The output force divided by the input force expressed in percentage.
3.8 SHIFT LEVER
The lever on the shiff mechanism that is moved by the control cable.
3.9 LOST MOTION
Loss of output travel pnder leaded conditions due to the combination of backlash and elasticity.

3.10 RECOMMENDED-OPERATING LOAD (ROL)

The force that the control cable can withstand without failure.
3.11 ROD

The rigid extension of the inner member.

3.12 TRAVEL

Total linear movement between inner member and conduit.
3.13 ULTIMATE LOAD

The highest force the control cable can sustain for one cycle before permanent deformation.
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4. CLASSIFICATIONS

Criterion to consider in the selection of a control cable are recommended operation load, travel, mounting (style), efficiency,
backlash, and operating temperature. These parameters depend on the application and installation of the control cable, and
the selection is determined by the desired ergonomic force at each remote control station. Dimensions of the conduit anchor
points are provided in Figures 2, 3, and 4.

4.1 Recommended Operating Load (ROL) and Cycle Test

To determine the ROL of the control cable, the manufacturer will grade their control cables based on tests under standard
laboratory conditions [22 °C + 6 °C (72 °F + 10 °F)]. To grade a control cable, the test sample shall achieve 100000 cycles
at ROL, in tension and compression while the input is stroked a minimum of 64 mm (2.5 inches), with no more than 10%
decrease in efficiency and 10% increase in backlash. Test shall be run when the cable is installed with 270 degrees of bend

at a bend radius of 2@3-mm-{8rehesi{see-Figure—H-

Recommended Operation
Grade Load Figure
3 Up to 222 N ( 50 pounds) 2
4 Up to 445 N (100 pounds) 3
6 Up to 890 N (200 pounds) 4

4.2 Travel
2 50.8 mm (2 inchgs)
3 76.2 mm (3 inchgs)
4 101.6 mm (4 inches)
4.3 Style

B Bulkhead

BC Bulkhead-clamp
C Clamp

4.4 Efficiency
Efficiency of the control cable shalt be a minimum of 65% when placed in a total of 270 degrees of bend at a bend radius of

203 mm (8 inches) apd 50%-of-srecommended operation load. The input force shall be measured while the cable is stroked
a minimum of 64 mm|(2.5.ineches).

4.5 Backlash

Cable backlash shall be equal to or less than the values in Table 1 when the control cable is measured in 270 degrees of
bend at a bend radius of 203 mm (8 inches) with a change of input load from compression to tension of 67 N (15 pounds).
See Figure 1 for description of measurement fixture. This measurement shall be made with the output held in a fixture to
prevent relative movement.

Table 1
Cable Length Backlash
Less than 6.1 m (20 feet) 4.75 mm (0.187 inch)
6.1 to 11 m (20 to 36 feet) 5.5 mm (0.217 inch)
Greater than 11 m (36 feet) 6.35 mm (0.250 inch)
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Figure 1 - Cable backlash measurement
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In addition, the control cable shall be able to withstand -18 °C (0 °F) sustained for 3 hours without loss of flexibility. Flexibility

shall be determined after the cold soak, and at 18 °C (0 °F) the cable shall be bent 360 degrees around a mandrel set at
the manufacturer's recommended minimum bend radii without signs of cracking, splitting, or shattering.

4.8 Ultimate Load Requirements

The ultimate load shall be at least twice the ROL for the grade of cable.

NOTE: Standard criterion to consider in the selection of a control cable are recommended operation load (ROL), travel
length, and mounting (style). Grade codes are established for these criteria in 4.2. Additional considerations for
efficiency, lost motion, and operating environment should be evaluated based on application requirements and

manufacturer performance specifications.
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5. ENVIRONMENTAL
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Figure 2 - Grade 3
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