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IS:11086-1984 

Indian Standard 
SPECIFlCATiON FOR 

SPEEDOMETER/ODOMETER SYSTEMS FOR 
AUTOMOTIVE APPLICATIONS 

0.1 ‘This Indian Standard was acloptetl by the IIlclian Standards 
Institution on 6 February 1984, after the draft finalized by the 
Automotive IUectrical Equipment Sectional Corilmittec had bpen 
approved by the Electrotechnical Division Council. 

0.2 Speedometers in automobiles are usc~tl as instruments to indicate the 
rate of distances travelled per unit time. -1‘his standard is intented to 
cover the mechanical type of speedometers using a rotating nlagnet. 

0.3 Work on the formulation of this standard has IJWI~ undertaken with 
a view to establish an acceptable level of quality ant1 performance and 
to bring about a degree of intercllangea~,ility in these units. 

0.4 For the purpose of tlecicling whether a palticulat- lequi~enlent of 
this standard is coInplied with, the final value, observed or calculated, 
exljressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960’. ‘l’he number of significant places retaillccl in tile romltled 
elf value should be the same as that of tile sl)ecificd value in this 
standard. 

1. SCOPE 

1.1 ‘l’his standard covers the general tlesign and pcrforrnance 
characteristics and tests for mechanical type 01‘ sI)cedometers using 
rotating magnet. ‘I’he instrument is suitable for all hypes of autonlotive 
applications. 

2. TERMINOLOGY 

2.0 For the purpose of this stantlartl the following definitions shall al~ply. 

2.1 Speedometer - A device for the Ineasurement 01’ tllr late of 
distance travclled per unit time. 
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2.2 Odometer ( Distance Indicator ) - A counter lvhich gives the 
distance travelled by the vehicle. 

2.3 Speed Indicator - A device for the measurement of the rate of 

distance tr;tvelletl per unit time. 

2.4 Effective Range -- That portion of the scale over which the 
instrument ljurports to comply wit11 specified limits of accuracy. 

2.5 Sweep - ‘The incltttl~~tl angle between 1 he minimum and maximum 
of the ScalP. 

2.6 Ratio - ‘The rev/mm of the tlrive shaft of the instrument dividetl 
hy 1 000 to indicate 60 km/h. 

It is also equal to l/l 000th of the revolutions of the input shaft of 
the instrument to read 1 linl on the odometer. 

‘The range ant1 ratio of the instruments shall be as reciuirecl by the 
purchaser. 

2.7 Index - ‘The pointer or other means by whiclr the measurecl speed 
is indicateti rrl;tti\e to the scale. 

2.8 Scale Mark - One of the marks constituting a scale. 

2.9 Type Tests - ‘Tests carried out to prove conformity with the 
specification. Thee are intended to prove the general qualities and 
design of a given type of speedometer. 

2.10 Acceptance Tests - Tests carried out on samples taken from a 
lot for the purpose of acceptance of the lot. 

2.11 Routine Tests - ‘Tests carriecl out on each speedometer to check 
requirements which are likely to vary during production. 

3. DESIGN AND CONSTRUCTION 

3.1 l’he instrument consists of an odometer and a speed indicator. The 
instrument is driven by a flexible shaft. The maximum reading of the 
odometer shall be 99 99!) km. Afrer completing the maximum reading 
the odometer shall automatically set back to zero. 

3.2 Graduations - Graduations shall be according to the requirements 
of the purchaser. The prclferred number of graduations shall be in the 
increasing steps of 5 km/h. 

3.3 Dial Facia - The printing details on the dial such as style of 
lettering printing, thickness of graduation, customer’s monogram, symbol 
or writmg and colour of printing shall be according to the requirements 
of the purchaser. Manufacturers monogram in suitable size shall 
appear on the dial. 
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R 0.3 

3.5 ‘l’llc nlovement of tllc: I)oirltel of tllc slEf(l illtlicatol sll;!ll lx 
clock\vise or anti-clockwise. 
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3.7 Mounting - The mounting arrangement shall he such as to 

facilitate its fixing on the panrl. 

4. DIMENSIONS 

4.1 The preferred outside diameter of the case or housing shall be 48, 
GO, 73, 80, 85, 100 or 140 mm. All other dimensions including that of 
the mounting accessories shall bc as specified. 
dimensions are given in Fig. 2. 

The preferred mounting 

4.2 The dimensions of non-circular tyl)e of speedometers shall also be 
as specified. 

5. MARKING 

5.1 The speedometer shall be marked with the following: 

a) Manufacturer’s name or trade-mark or both, 

b) Month and year of manufacture, 

c) Country of manufacturca, 

cl) The symbol for the quantity measured, and 

e) Ratio of marking 

5.2 The spc~e(lometer may also be marked cvith the IS1 Certification 
Mark. 

NWE - ‘l‘he use of the ISI &r&cation Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder. The IS1 Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the require- 
ments of that standard under a well-defined system of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
WC of the ISI Certification Mark mav hf. granted to rnanufactuwr~ or procrrsors, 
may be obtainrd from the Indian Standards Institution. 

6. TESTS 

6.1 Classification of Tests 

6.1.1 ljpe ‘!a’l.s -- ‘rho fbllowin# sltall constitute lype tci;ts: 

a) Visllal examination ( spe 6.2 ), 

b) Accllracy test ( see 6.3 ), 

r) Hysteresis test ( see 6.4 ), 

tl) I;ndurance test ( see 6.5 ), 

e) Vibration test ( see 6.6 ), 
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THREADING TO BE SPECEFIED 
MAL FASCIA 

.\I1 dimensions in millimetres. 

FIG. 2 FITI~ENT DIMENSIOK OF A SPEEDOMETER rpm METER WITH HOUR (~JNTER 
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f) Dry heat test ( see 6.7 ), 

g) Damp heat cycling test ( see 6.8 ), 

h) Cold test ( see 6.9 ), 

j) Rapicl change of temperature test ( see 6.10 ), and 

k) Water spray test ( see 6.11 ). 

6.1.1.1 Criteria for af~provnl - Eight samples shall be submitted for 
testing together with the relevant data. These shall be tested according 
to the test schedule given in Appendix A. The testing authority shall 
issue a type approval certificate if the speedometers arc found to comply 
with the requirements of tests given in 6.1.1. 

6.1.1.2 In case of failure in one or more type tests, the testing 
authority may call for fresh samples not exceeding twice the number of 
original samples and subject them to the test(s) in which failure occurred. 
If in repeat test(s) no failure occurs, the tests may be considered to have 
been satisfied. 

6.1.2 Accej)tance Tests - The following shall constitute acceptance 
tests: 

a) Visual examination ( SCP 6.2 ), and 

b) Accuracy test ( see 6.3 ). 

6.1.2.1 The numl)er of samples for acceptance tests shall be as 
specified. However, a recommended plan of sampling is given in 
Appendix IS. 

6.1.3 Rozctinr Tests - The following shall constitute routine tests: 

a) Visual examination ( see 6.2 ), and 

b) Accuracy test ( see 6.3 ). 

6.2 Visual Examination - The external (components and the dial 
shall bc visually examined for surface defects. Tile dial characteristics 
shall be as specifietl. 

6.3 Accuracy Test 

6.3.1 7olcrat~ce on hdicntion - The permissible tolerance on the 
observed value on speed indicater at 25 4 5°C shall be 0 to + 4 percent 
of the full scale value for the effective range. 

6.3.1.1 Untlcr standard conditions the tolerance on the observetl 
value of the o(Iomcfer reading shall he 52 percent. 

6.3.2 Pointer RPsting -- When the drive shaft of the instrument is not 
rotating the pointer shall rest on the stop pin or at zero position. 
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6.3.3 Pointer S/a&lily - The oscillation of the pointer shall be not 
more than k2 percent of the full scale value on either side of any 
particular indication within the effective range. However, for an 
instrument having the pointer sweep less than 180”, the permissible 
oscillation of the pointer shall be not more than lt3 percent of the 
full scale value within the effective range. When there is a change in the 
input rpm above 500 rev/min, the oscillation of the pointer shall be 
permissible for a maximum period of 3 seconds before indicating the 
final reading. 

6.3.4 Sensitivi~ - The pointer shall return to zero position when 
moved from that position by an impact or when the drive stops rotating. 

6.3.5 Damping - The pointer shall respond to any change in input 
rpm within three seconds. 

6.3.6 Counter Al$p~~et~t - ‘I’he alignment of the counter numerals while 
at rest, shall be within 0’75 mm of the true alignment. Misalignment of 
adjacent numerals shall not exceed 0.75 mm except when they are 
moving. The numerals shall not be obscured by the window aperture 
and no part of the preceding or succeeding numerals shall be visible 
when viewed from an average driver’s eye line, except when the 
numerals are moving. 

6.4 Hysteresis Test - When the speedometer is tested for increasing 
and decreasing rev/min, the indication of the pointer for any particular 
values on decreasing rev/min ma) be different from that of the 
corresponding indication on increasing rev/min. The two readings shall 
be within the tolerance specified in 6.3.1. 

6.5 Endurance Test - The speedometer shall be operated 
continuously at 70 percent of its full range speed till the odometer reads 
100 000 km. The instrument shall be checked for accuracy as specified 
in 6.3.1 at regular intervals of every 10 000 km indicated by the 
odometer. 

6.5.1 After this test, the speedometer shall satisfy the requirements 
specified in 6.3.1, and the variation in the observed value from the 
initial value shall not exceed f4 km/h. 

6.6 Vibration Test - ‘The speedometer after being rigidly mounted 
suitable vibrating machine constructed to produce a simple 

lirm:nic motion shall be subjected to vibration ( a total lift of 0.7 mm ) 
through a frequency range of 10-55-10 Hz in a period of one minute. 
With continuously varying frequencies the vibration shall be applied for 
not less than one hour in each of the 3 major areas of the speedometer. 
At the end of the vibration test the speedometer shall be examined for 
any evidence of damage and shall be subjected to accuracy test ( 6.3.1 ). 
The permissible variation in the observed value from the initial value 
shall not exceed :k 4 km/h. 
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6.7 Dry Heat Test - The dry heat test shall be carried out according 
to IS : 9000 ( Part 3jSec 3 )-1977* \vith a gradual change of temperature 
uncler the following conditions: 

Temperature 70 + 3°C: 

Duration of exposure 4 hours 

6.7.1 After this test, while the speedometer is still at the high 
temperature, the speedometer shall satisfy the requirements specified 
in 6.3.1 and the variation in the observed value from the initial value 
shall not exceed 14 km/h. 

6.8 Damp Heat ( Cycling ) Test - The clamp heat ( cycling ) test 
shall be carried out according to IS : 9000 ( Part S/Set 2 )-1981” not 
followed by exposure to cold. fhe number of conditioning cycles shall 
be 2. 

6.8.1 After this test, the speedometer shall satisfy the requirements 
specified in 6.3.1 and the variation in the observed value from the 
initial value shall not exceed f4 km/h. 

6.9 Cold Test - The cold test shall be carried out as in IS : 9000 
( Part 2/Set 3 )-1977* witlr a gradual change in temperature under the 
following conditions: 

Temperature - 10°C -& 3°C 

Duration of exposure 2 hours 

6.9.1 After this test, while the speedometer is still at the low 
temperature, the speedometer shall satisfy the requirements specified 
in 6.3.1 and the variation in the observed value frorrr the initial value 
shall not exceed &4 km/h. 

6.16 Rapid Change of Temperature Test - Rapid change of 
temperature test shall be carried out as per IS : 9000 ( Part 14 )-1978*. 
The speedometer shall be exposed to the following conditions: 

Cold ( Mb2 ) temperature 
Hot ( Max ) temperature 

Number of cycles 

Duration ( tl ) 
_ ._~~_ 

- 10 + 3°C 

+ 70 f 3°C 

2 

30 Min 

*Specification for basic environmental testing proccclurcs for el(,clronic and 
electrical items: 

Part 3 Dry heat tc\t, Svction 3 Dr) heat tvst for non&at dissipating items with 
gradual change of temperature. 

Part 5 Damp heat ( cvrlic ) test. Section 2 12 + 12 h cycle. 
Part 2 Cold’test. S&&n 3 &Id trst for non-brat dikipating items with gradual 

change of temperature. 
Parr 14 Change of trmperature. 

10 
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6.10.1 After this test, the speedometer shall satisfy the requirements 
specified in 6.3.1 and the variation in the observed value from the initial 
value shall not exceed &4 km/h. 

6.11 Water Spray Test - The speedometer shall be subjected to water 
spary test as per IS : 2106 ( Part 11 )-1965” exposing only the front parts 
for 30 minutes. 

6.11.1 After this test, the speedometer shall satisfy the requirements 
specified in 6.3.1 and variation in the observed value from the initial 
value shall not exceed f 4 km/h. 

Clause 
No. 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

6.10 

6.11 

APPENDIX A 
( Clause 6.1.1.1 ) 

Test Sequence 
r-------- h_---_--_-~ 

1 2 3 4 5 6 7 8 

Visual examination X ;; x x _ \: X X 

Accuracy test X 
\ , 
I ‘\ x x x x >: x 

Hysteresis test i: ;,: x X Y x x x 

Endurance test X X 

Vibration test X 

Dry heat test x 

Damp heat ( cycling ) test X 

Cold test 

Rapid change of tempera- X 

ture test 

Water spray test X 

Y Sample to be tested. 

Part 
*Specification for environmental tests for clcctronic and electrical equipment: 
11 Water spray test. 

11 
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APPENDIX B 

( Clause 6.1.2.1 j 

SAMPLING PROCEDURE FOR ACCEPTANCE TEST 

B-l. LOT 

B-l.1 In a consignment, all the speedometer and oclometer systems of 
the same size, manufactured from the same material under similar 
conditions of production shall be grouped together to constitute a lot. 

B-l.2 The number of speedometer and odometer systems to be selected 
from each lot shall depend upon the size of the lot and shall bc as 
follows: 

Lot Size Sample S.-c Acceplance 
.Jrwnber 

up to 150 20 1 

151 to 300 32 2 

301 to 500 50 3 

501 to 1 000 80 5 

1 001 to 3 000 125 7 

3 001 ant1 above 200 10 

B-1.2.1 The speedometer and odometer systems shall be selected from 
the lot at random. In order to ensure the randomness of selection, 
procedure given in IS : 4905-1968*, may be followed. 

B-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

B-2.1 All the speedometer and odometer systems sllall be selected at 
random in accordance with lot size and ~amplc size in B-1.2 shall be 
subjectetl to the acceptance tests. A system failing to satisfy either of the 

requirements of acceptance tests shall be termed as ‘ defective ‘. l’he 
lot shall be considered as conforming to the requirements of acceptance 
tests if the number of defectives found in the sample is less than or 
equal to the corresponding acceptance number given in acceptance 
mlmbcr in B-1.2. otherwise tile lot shall be rejected. 
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