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1. Scope—This SAE Recommended Practice covers electric speedometer systems for general on-road
(passenger car, multi-purpose passenger vehicle, truck, and bus) applications.

1.1 Purpose—To recommend design practices and test procedures for electric speedometers used in an on-road
vehicle environment using the methods of determining wheel revolutions per unit of distance specified in SAE
J678," paragraph 2.1, and SAE J966.

2. References

21 Applicable Publications—The following publications form a part of the specification to the extent specified
herein. Unless otherwise indicated the latest revision of SAE publications shall apply.

2.1.1  SAE PuBLicaTiON—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J678—Speedometers and Tachometers—Automotive
SAE J862 JUN81—Factors Affecting Accuracy of Mechanically Driven Automotive Speedometer-Odometers
SAE J966 AUG6E6—Test Procedure for Measuring Passenger Car Tire Revolutions per Mile

2.1.2 ASTM DocuMeENT—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
ASTM B 117—Method of Salt (Fog) Spray

2.1.3 FEDERAL SPECIFICATION—Available from the Superintendent of Documents, U. S. Government Printing
Office, Mail Stop: SSOP, Washington, DC 20402-9320.

FMVSS 127

1. When reference is made to existing SAE specifications, the latest revision shall apply.
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3. Electric Speedometer System—A typical electric speedometer system consists of an indicating unit and
sender unit with inter-connecting wiring. The indicating unit is made up of a speed indicator and distance
indicator (odometer). In practice, the speed indicator is very similar to a conventional electric tachometer
where the indication is proportional to the frequency of the input pulses. The distance indicator may utilize a
counter such as described in SAE J862, paragraph 2, and may be driven by a stepping motor through a system
of reduction gearing or by a solenoid. The stepping motor or solenoid in turn is driven by voltage pulses
generated by an amplifier/divider circuit or from a switch in the sender. The divider circuit serves to reduce the
frequency of the input pulses from the sender that are applied to the stepping motor or solenoid. The sender
unit in most applications will be one of the following types: permanent magnet generator, magnetic switch, or
magnetic sensor. Generalily, they are either transmission or wheei mounted.

4. Factors Affecting Odometer System Accuracy

41 General—The overall accuracy of an electric speedometer distance indicator is subject to the same
inaccuracies as those described in SAE J862. While the average effect shown in Figure 1 of SAE J862 may
not be directly applicable to trucks, the effect of being either over or under is the same.

4.2 Transmission Driven Senders—Referring to Figure 1 of SAE J862, the factor "Take-Off Pinion Design Limits"
is applicable to transmission driven senders only. Since the number of revolutions per unit distance for
transmission driven senders is generally fixed at 1000 rpm at 60 mph (96.6 km/h), the accuracy of the
odometer with respect to the rotation of the sender may be closely controlled by proper gearing or electrical
division within the indicating unit itself.

4.3 Wheel Mounted Senders—Corrections for variations in rolling radius may be made by proper selection of the
reduction gearing between the stepper motor and the odometer or of the sender excitation frequency. Where
precise selection of the sender excitation frequency is possible, the overall odometer accuracy can be very
high. However, rounding off of the reduction gearing and/or electrical division in the indicating unit can produce
the same type of error that is obtained by rounding off any fractional number of teeth on the speedometer drive
gear in the transmission.

5. Distance Indication (Allowable System Variation)

5.1 Overall Design Variation—The overall odometer accuracy shall be within —4% to +4% for each actual unit of
distance of travel over the operating range of the instrument. The design limits should not, however, be
construed as absolute under all operating conditions. Factors which cause variations from nominal wheel
revolutions under operating conditions are covered in SAE J862. It is recommended that SAE J862 be studied
to determine probable effects under service conditions.

5.1.1 ODOMETER INPUT—Inaccuracies contributed by the odometer and associated circuitry will be negligible with

proper selection of the number of pulses per mile (kilometer) supplied to the unit. The actual number of
sender pulses per mile (kilometer) can be negotiated between the user and the manufacturer.

5.2 Operating Range—The odometer shall meet the requirements of paragraphs 6.1 and 9.1.2 at any operating
speed above 5 mph (8.05 km/h).

6. Distance Indication (Allowable Instrument Variation)
6.1  With nominal input frequency applied, the odometer shall indicate calculated mileage within £0.3%.

6.2 For vehicles under 16 000 Ib GVW, Federal Motor Vehicle Safety Standard 127 imposes certain requirements
on the odometer and should be examined for the latest information.
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