IGNITION (BIRMINGHAM) LTD.
&3, SHAKESPEARE STF{EET,

HOW THE F.R.U. SCHEME OPERATES SPARKHILL, BIRMINGHAM, 11.
The Smiths F.R.U. Scheme operates througheut the United Kingdom and s intended to angoure | - -
speedy replacement of any Smithe Industries Limited and British Jasger instruments snd sgquipment ViCtoriza 4811 fi,l"i

Smitha Factory Replacement Units ara supplled in exchange apainst the return of the compield
original unif bo Smiths Industries Limited Motor Accessory Division, Senvdce Deépt, Qupate Lane, London
NW2. or ta any Smiths Depot or Approved F.R.U. Stockist. Where required, the replacement unit may be
supplied in advance of the returm of the original unit, thus enabling the removal and re-installation to be
carried out al the same time. This latter facility applies to instruments and eguipment from most vehicles
manufactured in the fast § vears.

To ansure prompt attention and speedy service, it is important that the fellowing infarmation ghould
be supplied in respect of each transaction,

SERVICE IN ADVANCE & ADVANCE REPLACEMENTS UMDER GUARAMNTEE

The order should be marked in bold fetlers—"Service in Advance" or “Service in Advance
Under Guaranies".

1. Descriplion of unit (¢.q. Speedometer-type, trip or non-trip, etc.}.

2. Symptoms of failure.

3. Make, year, model and date of commission of vehicle.

4. Chassis or frame number of vehicle or motor cycle.

5. Where unit was not original equipment on the vehicle, the date of purchase shouid be
stated, together with the name and address of the supplier.

EXCHANGE SCHEME The order should be marked in bold Jeflers—"Supply F.R.U."

1. Description of unit (e.g. Speedometer-type, trip or non-trip, etc.).
2. Symploms of failure.
3. Make, year and model of vehicls.

CLAIM UNDER GUARANTEE
The order shouwld be marked in bold fetters—"Supply Under Guarantas',

1. Description of unit (e.g. Speedometer-type, trip or non-trip, etc.).

2. Symptoms of failure.

3. Make, year and model of vehicle and date of commissien.

4, Chassis or frame number of vehicle or motor cycle.

5. W not original equipment on the vehicle, the date unit was purchased and name and
address of supplier.

F.R.U. GUARANTEE

Factory Replacemani Units are guarantesd for a period of twelve months from the date ol receipt
by the user, with the exeaplion of Moter Cycle, Moped and Pedal Cycle Equipment, which earries &
gpuaranted of glx montha. This means thatif any such unit suffers from any fallure or defect due to faully
workmanship ¢r material and is returned to us during the guaraniee period, we will replace or repair the
unit free of charge. We do nol underfake to dismante or re-pggemble, or bear the cost of dismantling,
or re-assemiling, any such unit an the chassis or vehicla,

The above puarantee takes the place of and excludes all conditions and warranties whethar
expressed or implied by low, statule or otherwise. In particular. it must be distinctly understood that we
cannot accept any liability for direct or indireck damage to persons or progerty arliging in any way from
the sale of our goods or from any defecl or alieged defect in the goods sold.

SMITHS

SMITHS INDUSTRIES LIMITED

MOTOR ACCESSORY DIVISION CARE OF
Telephone: GLAdstone B030 Telegrams: Speedofac, London, Telex RUMENTS

SALES & SERVICE, OXGATE LANE, LONDON NW2

Depots: BRISTOL . . . . . .« .« . 7 Bath Road, 4. Phone: Bristel 70314
GLASGOW o 123945 Nosth Streel, 0.3, Phone: Glaspow Cenfrai 3972
MANCHESTER 780 Chester Road, Stretferd, Phone: Manchester Longlerd 2414
BELFAST . . . . . . . . 19 Ormeay Avesue Phone: Belfast 32971

Printegl in Enpland by Roaderall Prass Lid.. Novembor 1986 Rel. Mo, SIHTT




The Care of Instruments

The Smiths Instruments fitted to your vehicle are dasigned
to give you many thousands of miles of trouble-free
service, but like all parts of a vehicle they do require
occasional attention.

This booklet is published to give you guidance in the
event of an instrument not operating correctly and also to
give you information on what little maintenance is
required.

If, at any time, an instrument itself needs repair it requires
the attention of highly skilled eraftsmen working with
special apparatus and it is essentially a job for the makers
—Smiths Industries Limited Motor Accessory Division.

Far this reason a guaranieed service exchange scheme
is operated for all Smiths Instrumenis.

Details of this scheme are given on the back cover of
this booklet.

Howewver, there are many instances which at first sight
appear to be an instrument failure or inaccuracy but are,
in fact, faults in auxiliary equipment.

In some cases, trouble may be experienced because of
earlier inexpert attention by ungualificd repairers.

The information given on the following pages is intended
to be of assistance to you in avoiding these pitfalls and
to ensure that you get many trouble-free miles of motoring.




FLEXIBLE DRIVES

For Speedometers and
Revolution indicators

The condition of the flexible drive, to a great extent,
caontrels the performance of the speedometer or
revolution indicator, and poor installation or
subszequent damage to the flexible drive will be shown
up as an apparent instrument fault. 1t is, therefore,
important that the flexible drive be correctly fitted and
properly maintained.

The following illustrations give general information
for fitting and maintaining your flexible drive.

Some further points are brought out in the section
dealing with speedometers and revolution indicators.

1 SMOOTH RUN Run of flexible drive must be smooth. Minimum
bend radius 6" {1524 mm). No bend within 2° (50-8 mm) of connec-
tions.




4 CONMECTION Ensure that threaded end connectlons are secure
with no'laaseness of the outer casing end collars. Connecting nuts
should be tightened by hand. Spanner or pliers should not be wsed.
It is important that the drive to which the flexible drive connects is
free from dirt and grit.

5 CONNECTION OF INNER FLEXIBELE SHAFT Where possible,
slightly withdraw inner shaft and connect auter first to point of drive.
Then slide inner shaft inte engagement from the other end. |t may
be necessary to rotate shaft,
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B LUBRICATION Examine every 10,000 miles (16,000 Kma). With-
draw inner shaft and apply greass sparingly. Feed shaft back into
Its casing. Then withdraw approximately 8% (P00 mm) and wipe off
surplus grease. - Use Castral L.M. or Ezso T.50, 119 grease or
pquipment. Do NOT use oil

9 EXCESSIVE LUBRICATION Avoid excessive lubrication. If oil
appears in flexible drive, suspect faulty oll-seal at point of drive.
[Nustration shows oiled-up speedometer movement.

NORMAL CONNECTION
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12 DAMAGED INNER SHAFT Examine inner shaft ends for wear
or other damage. Before fitting new inner shaft, ensure Instrument
main spindie is free.

13 DAMAGED DRIVE END CONMNECTIONS Examine point of
drive for dirt or possible damage, Check io ensure tightness between
the driving key and its gear In gearbox.
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SPEEDOMETERS AND
REVOLUTION INDICATORS

The correct performance of your speedometer or
revolution indicator, is to a very large axtent,
dependent on your flexible drive being in the best
possible condition, On many occasions what appears
to be failure of an instrument is In fact due to a
complete or partial failure of the flexible drive.

Before returning a speedometer or revolution indicator
for service under the guaranteed exchange scheme
you should, therefore, make guite sure tl;mt there are
no faults in the flexible drive by checking the points
shown in the first section of this booklet,

The following diagrams illustrate the failures you may
experience and, in each case, explain the possible
causes and refer you to the appropriate diagram in the
section on flexible drives. Only after the flexible drive
has been found to be in good condition sheuld the
instrument be treated as defective and returned for
servicing.

12




18 SPEEDOMETER INACCURATE Check tyre pressures. In-
accuracy can be caused by badly worn tyres. IF non-standard tyres
fitted, apply to Smiths Industries Limited Maotor Accessory Division
dealer for spacially calibrated instruments.

18 SPEEDOMETER INACCURATE Rear axle ratio non-standard,
Drive ratio in vahicle gearbox non-standard, A rapld, simple but
approximate check is obtalned by entering In the formula shown
below, the figures found In the gearing tast (see 20).

14



16

22 POINTER SWINGS OR SLUGGISH OPERATION Oiled-up
Instrument. Check diagram 9. Replace oil seal If necessary; clean
and lubricate Mexible drive {see 8). Return instrumant for replace-
ment.

23 POINTER WAVER (INTERMITTENT) Inner flaxible shaft not
engaging fully. Check 10, then try 4, Also check 12,

=
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MOVING COIL
REVOLUTION INDICATOR
EQUIPMENT

This equipment is supplied to certain car manufacturers
as original equipment only. The complete revolution
indicating equipment consists of a generator unit and

an indicator head.

The generator is mechanically coupled to, and driven from
a take-off point on the vehicle engine and generates an
A.C. voltage proportional to the speed of rotation of the
generator shaft. This voltage is fed to the indicator

head by two insulated electrical leads.

RECOGNITION
Indicator head always has prefix RV, . ..
Transmitter has prefix T.V. ... Units are connected by two

wires which are completely independent of the vehicle
electrical system.

TEST PROCEDURE

1. Check wiring betwean generator and indicatar.

2, Test generator and indicatar. Attach A.C. volimeter in
clreuit from the two terminals on generator. Voltmeter should
read approximately 1 volt per 100 r.pum. of drive paint. If no
reading is obtained change generator, |If generator satisfactory
change indicator.

=== __________ _— — _—— ——|
30 INDICATOR HEAD 3 GENERATOR UNIT

26 TAPPING Check 2, 3 and 4. Flexible drive damaged, check 7 and 12
{alza see B). Check that lubrication is adequate (B). Check 10, 11 and 13.

27 GEMERAL HIGH LEVEL OF NOISE Withdraw [nner shaft (see 6) and
teconnect outer casing only. If noise continues at lower level, then source
of npise I8 In vehicle point of drive. Fitting P.V.C. covered flexible drive
with nylen bush on inner shaft may assist in avercoming this trouble. If 0t
does not, refer to vehicle manufacturer,

28 PERIODIC TICK INCREASING WITH SPEED Excessive regular
ticking in time with speedomater decimal distance counter.. Return instru-
ment for replacemant.

29 SCREECH (MORE PREVALENT IN COLD WEATHER) Return instru-
ment for replacament.




IMPULSE TACHOMETERS

(Universal and Original Equipment)

The equipment consists of an indicator head and a pulse lead.
The pulse lead when connected in series between the contact
breaker terminal on the engine ignition coil and the contact
breaker terminal on the distributor, will transmit voltage pulses
te the indicator head. There are Impulse Tachometers to suit

various types of engines i.e. 4 cylinder, 6 cylinder, 8 cylinder
etc.

RECOGNITION

The identification code numbers printed on the dials of all
Impulse Tachometers are prefixed RVI. Universal Impulse
Tachometers can be identified by the 3 terminal block on the rear
of the case and Impulse Tachometers fitted by the vehicla

manufacturer as original equipment, by the single terminal on the
rear of the case.

32 IMPULSE TACHOMETER HEAD
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15 CHECKING FOR FAULTS Impulse Tachometer (Original

Equipment). Check the connections to the tachometer (35). Also
check vehicle wiring,

36 CHECKING FOR FAULTS Impulse Tachometer (All Types),
Check that the iron core and pulse lead assembly is as shown in 36,
The pulse lead should form a symmetrical loop and should not be
tight anough to pull the plastic former out of line, as this may well
cause a poor electrical conpection at the iron core, Poor connecs
tion may well result in Intermittent operation of the tachometer.

GAUGES
and CLOCKS

23



AUTOMOTIVE ELECTRICAL

INSTRUMENT TESTER
12 volt Code SR/D.366

Measuring 74" %42 x 41" and housed in a strong wooden box, the
new Smiths Automotive Electrical Instrument Tester will be of
considerable help to all automotive electricians. 1t enables
electric fuel gauges, temperature indicators, thermal pressure
indicators and voltage stabilisers to be checked 'in situ’ on
any vehicle.

To enable identity of the different types of electrical car
instruments there is a visual identification chart on the
opposite page.




VISUAL IDENTIFICATION
OF ELECTRICAL
CARINSTRUMENTS

Prefix Indicator Identification

(1) Xor FG  Maoving iron Pointer moves immediately

Fuel gauge ignition is switched ON.
(23X or TE Thermal Temp, Pointer moves slowly when
Indicator and ignition is switched ON.
Thermal Pressure Pointer goes to HOT when
Indicator ignition is switched OFF.
(HTC Semi-conductor Pointer moves immediately

Temp. Indicator ignition is switched ON.

() BT or BF Bi-metal Temp.and Pointer moves slowly when
Fuel Indicators ignition is switched ON.

e S = S

HOW TO USE THE ELECTRICALINSTRUMENT TESTER

TO TEST BATTERY VOLTAGE Cannect Tarminal 'l' ontest set to battery
supply and Terminal ‘Earth’ to vehicle chassis, Batlery voltage is satisfac-
tory if tester gauge indicates in righi-hand sector (13 V) after two minutas,

PROCEDURE FOR TESTING INDICATORS Test battery voltage, With
ignition switched 'OFF' discannect lead from fransmitter (Fuel or Temp.)
and resconnect ta Tarminal ‘T" on tester. Connect ‘Earth’ terminal on
tester to vehicle chassis. Switch on ignition and after two minutes vehicle
instrument should Indicate position at which tester switch is set, 1.e.
Empty, + or Full, Cold, Mormal or Hot. 1f correct, transmitter is faulty.
If incorrect to the switch pasition selected, the instrument, wiring, or in the
case of codes BF or BT, the voltage stabiliser is faulty, When wiring is sus-
pected, connect ‘T terminal oftester direct te ' T' terminal on back of indicator
and repeat. If instrument is now correctwiring between indicator and trans-
mitter is faulty,

TO TEST VOLTAGE STABILISER Remove lead froem Terminal ‘I' on
voltage stabiliser, Connect lead from terminal ‘1" on tester to terminal 'I’
an veltage stabiliser. Connect ‘Earth’ terminal on tester to vehicle chassis,
switch ignition on and pointer an fest gauge should read in first white
segmenl after {wo minutes. |} satisfactory procesd as for other lypes o
indicators.

26

FUEL GAUGES (Prefix X. or FG.)
and TANK UNITS (Prefix X. or FT.)

The automobile fuel gauge consists of two parts—the fuel
gauge itself mounted in the dashboard, and a tank unit in

the fuel tank.

These items are connected by a lead which is often vulnerable
to corrosive or abrasive action (see fig. 41).

The fuel gauge indicates the level of fuel in the tank in
accordance with the position of the tank unit float. Thereis a
limited reserve of fuel left when the gauge shows “Empty'.
Before investigating this equipment :

Always disconnect battery.

Never connact battery direct to 'T' terminals, as this will

burn oul the gauge.

For fault finding see page 25.

38 CIRCUIT DIAGRAM

The tuel gauge and tank unit are
connected 8% in the clrcuil
diagram. ‘Earth' is the vehicle
frame,

38 NO READING OR 'EMPTY’
WITH FULL TANK Check for
broken or disconnecied leads,
Engure that pasket is In place
oetween tank unit flange and
tank, Reconnect as clrcuil
diagram, 38.

ar



IGHITION

43 TANK UNIT TEST (a)

{i) Ensure petrol is below level
of Tank Unit.

(ii} Remova Tank Unit from fank
by undoing six sgrews and cara-
fully lifting owt. Arm should not
be bent other than as supplied.

{iil} Check that arm works fresly.

44 TANK UNIT TEST (b

() Cennect Tank Linit terminal
te 'T" terminal of Fuel Gauge
aiready tested (ses 40 and 42),
(i} Connect Tank Unit body to
‘Earth’,

(1ii) Reconnect battery,

(iv} Switch on ignition. Fuel
Gauge should show relatlve
position of float arm. I Fuel
Gauge shows 'Full' anly, Tank
Unit is defective, Refurn for
replacement.

45 RECOGNITION GUIDE
Where inaccurate readings are
suspacted, it may be that an
incarrect fuel gauge or tank unit
has been fitted. This can be
checked by noting the code
number which appears on the
dial of the gauge and the top
plate of the tank unit, and
referring to Smiths Industriss
Limited.

29



OIL GAUGE OR WARNING LAMP

The Oil Pressure Gauge indicates the pressure of the oil
girculating in the engine lubrication system.
The instrument works on the bourdon tube or diaphragm

principle and is accurate to close limits,
The Oil Pressure Switch is fitted in the lubrication system

and is connected electrically to a warning lamp on

the dashboard.
The lamp lights when the oil pressure drops to the

minimum safe working level,

WARNING LAMP

i

olL
PRESSURE
SWITCH |

TEMPERATURE GAUGE

(Mechanical) Prefix TD. TG. or TL.

The instrument consists of a Gauge in the panel and a
Temperature Sensitive Bulb in the cooling or oil system,
the two parts being connected by a capillary tube.

The whole system contains a volatile liquid and is

sedled throughout.

NO attempt should be made to remove the bulb or gauge

from the capillary.

4B INSTALLATION
DIAGRAM

The bulk should be fitted into such a posi-
tion that it is fully immarsed in coolant or
oil. The tubing should then be securely
cleated to some partof the engine, appraxi-
mataly 3"-4* from the bulb. There should
ba no intervening coils, and tubing should
not be curved in a radius of lessthan1”. The
tubing should then be run down the engine
towards the bulkhead, and be sacurely
cleated every 4°-6". From the last cleated
polnt on the engine to where the tubing
passes through the bulkhead, there should
be arranped 3 ar 4 colls of not less than 2°
diameter.

From the bulkhead to the gauge it is not
necessary to Insert-any more coils unless
there is an excess of tubing.

48 HOT WATER

TEST To test Tem-
perature Gauge, drain
coolant ar oll to below
tevel of bulk. Remove
bulb and place in boil-
ing water, Gauge
should read 100°C or
212°F.. If not, return
complete Instrument
for replacemeant.

3



TEMPERATURE INDICATOR
(Semi-Conductor) Prefix TC.

his of temperature indicator consists of two parts—the
:;1&1:32: mou ntal:t in the dashboard, and a Temperature
Sensitive Transmitter in the cooling system,
The two paris are connected by a lead which is often
vulnerable to corrosive or abrasive attack.
The performance of the Semi-Conductor Temperature
indicator depends on the correct functioning of the transmitter,
and often an apparent fault in the indicator can be traced
to the transmitter.

For fault finding see page 235.

TRANSMITTER
BULE | |

52 NO READING

Check for broken or
disconnected leads.
To reconnect sea 51,
Check Indicatar
‘Earth’.  (Particularly
impartant where panel
is non-metallic.)

58 TEMPERATURE
INDICATOR TEST
(i) Disconnect 'T" ter-
minal, Reconnect
battary. Switch on
ignition. Indicator
should read 'Cold".

iy With 'T" terminal
still disconnected,
earth "T' tarminal, In-
dicator should now
read 'Hot',

54 TRANSMITTER
TEST

Ensure coolant or oil
is belowlevel of Trans-
mittar. Remove Trans-
mitter from cooling or
oil system. Connect
transmitter terminal to
'T" terminal of checked
indlcatar {see 53).
Connect body of
Transmitter to 'Earth’.
Reconnect batlery
Switch on ignition,
Place transmitter in
poiling water. Indica-
tor should read 'Hof'.




TEMPERATURE INDICATOR
(Thermal Type) Prefix TE.

This is an electrically operated instrument consisting of an
Indicator in the dashboard and a Transmitter bulb in

the cooling system.

The two paris are connected by a lead which is often
vulnerable to corrosive or abrasive attack.

If errors are suspected, it may be that an incorrect Indicator
or Transmitier has been fitted.

This can be checked by referring the code numbers of

the parts to Smiths Industries Limited.

For fault finding see page 25.

BIMETAL RESISTANCE
INSTRUMENTATION

The bimetal resistance equipmaent is for fuel contents
indication and engine temperature indication. The
equipment consists in each case of an indicater head
and transmitter unit. Both unils are connected to a
common voltage stabiliser.

For fault finding see page 25,

In both engine temperature and fuel contents applications,
the indicator head operates on a thermal principle, using a
bimetal strip surrounded by a heater winding, the
transmitter unit is of a resistance type.

The system by which the equipment functions is voltage
sensitive and the voltage stabiliser which serves one or
maore Indicators is necessary to ensure a constant supply
of a predetermined voltage to the equipment.

57 CIRCWUIT
DIAGRAM
Instruments shaould be
connected as shown.




FUEL INDICATOR (Prefix BF.)

The indicator head and transmitter unit are connected
to a common voltage stabiliser. The units are
connected by a lead which is often vulnerable to
corrosive or abrasive attack.

CAUTION
These instruments must not be checked by short
circuiting transmitters to earth,

For fault finding see page 25.

IGNITION OFF (I

.o-'f’
WEME OF INMEATOR

FOLTAGE STWEIGE
TERMINALT e

TEMPERATURE INDICATOR
(Prefix BT.)

The indicator head and transmitter unit are connected to a
common voltage stabiliser, The units are connected by

a lead whieh is often vulnerable to corrosive or

abrasive attack.

CAUTION. These instruments must not be checked by
short circuiting transmitters to earth.

For fault finding see page 25,

60 RECOGNITION
This type of Instru-
ment I8 identified by
the fact that when tha
Ignition is switched off
the pointer drops
SLOWLY to ' Cold.
Code number always
has the prefix "BT".

61 CIRCLHT
DIAGRAM

Indicator and trans-
mitter should be con-
nected as shown.

MNever conneci battery
direct to  terminals.
Lead to indicator
should always be taken
from *1' terminal on
voltage stabiliser.

a7



BATTERY CONDITION BIMETAL RESISTANCE
INDICATOR (Prefix BV) FAULT ANALYSIS

This is a voltmeter with a specially calibrated dial which

indicates the condition of the vehicle battery. The For fault finding see page 25
movement is very similar to that found in the Bi-metal type

of instruments.

CAUTION : This instrument is suitable anly for 12 volt
ignition systems.
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ELECTRIC CLOCKS

Electric car clocks operate from the battery and require
very little current.

Time keeping is independent of normal voltage
variations, but if the vnlt:gn is abnormally high or low
some effect will be noticed.

There are two types of clock, one with and one without
rectifier. ldentification and correct connection are
as follows.

A normal clock is identified by green moulding on live
connection at rear of clock. A rectified clock has black
moulding on live eonnection at rear of cloch.

Correct polarity of rectified clocks is essential. Case
is stamped either:—

—VE for positive earth application —MNote negative
live lead to clock terminal.

+VE for negative earth application:—Note positive
live lead to clock terminal.

Lead to clock should run fom A1 or A2 terminal en
commeon terminal block.

It should be remembered that over long periods even
small gains or losses will add up to a substantial error.
The clocks are not self starting, but will restart when
the reset stem is pushed in and released.

IMPORTANT

Always disconnect battrey before investigating alectric
clock or wiring.

The clock must never be inoperative when still
connected,

B85 STARTING AND
HAND SETTING
The electric clock Is
started by pushing in
the stem and releasing.
The hands are sef by
pushing In the stem
and turning.

ADJUSTMENT

ADJUSTMENT
FAST/SLOW

START/RESET




