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INTRODUCTION

Many motorist use their cars for frequent long journeys, and there is no 
doubt, that a properly installed car radio will give added pleasure, as 
well as relieving the strains of driving.
An ever increasing number of cars, and transport vehicles of various 
kinds, are being fitted with car radio for this reason and that this numb­
er is going to increase in ratio, that is, of course, linked with the pro­
duction of such motor vehicles.
The maintenance of the electrical equipment in motor cars, is a highly 
skilled task, therefore, the motor vehicle electrician must be a capable 
technician, his skill and knowledge being further sharpened by the com­
plexity of the electrical equipment being added to the motor vehicle. 
Despite all this an additional task given him, is the one of fitting a car 
radio.
It is the aim of this book to show the car owner or mechanic how he
can assist toa large extent in the fitting of car radios, of preventing 
interference and the saving of time which, in these times of high labour 
costs, is a desirable wish.
For the radio service engineer, it is hoped that he will find the whole of 
the book of use and perhaps in common with the motor vehicle electrician 
he will come to realise that the fitting of a car radio is just not a matter 
of a few nuts and bolts with brackets to be placed into position 
Motor vehicles are expensive, let us do the job right.

F. C. P.

The author would like to express his gratitude to the following firms: -
The EXIDE BATTERY COMPANY for material on car battery mainten­
ance and testing.
Joseph LUCAS LIMITED for material on Car Radio Interference Suppres­
sion, from their own PUBLICATION
RADIOMOBILE LTD for the use of technical material from their instal­
lation sheets and on their car radios etc.
Taylor ELECTRICAL INSTRUMENTS LTD for data on radio servicing 
equipment.
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Locating Short Circuits
It may happen during the course of dash-board removal, etc. that 
one of the wires may become trapped, thus resulting in a short circuit 
to earth. Unless the battery is quickly disconnected, much damage can 
occur, since the car battery possesses considerable current capacity - 
amperage - the loom may be burnt out or even a fire break out. A meth­
od of locating such short circuits must be of great help, and such a met­
hod is given.
With reference to the diagram given, A and B, are two bulbs of say 6 
volts at 3 watts, which means that the two lights will take 1 ampere 
from the battery if the battery is a 12 volt one.
The resistance is of 6 ohms and must be rated at 6 watts, the single 
pole switch is to remove from the circuit the resistance R should the 
battery be one of only 6 volts capacity.
A fuse F is provided and should not be greater than 1. 25 amp and MUST 
be connected as shown for additional safely as will be explained.
H is the wiring harness and it may be assumed that at X we have a short 
circuit, X may be anywhere within the car or coach.
The light A, is the one used to indicate when the short has been found 
since when the fault is found it will go OUT.
The arrow heads at C and D should be terminated by strong crocodile 
clips and whilst the terminals at C MUST be connected between the bat­
tery terminal and its output lead, D may be connected to any part of the 
chassis within the car, the light D being used as an inspection lamp 
and will not go out when the fault is found.
The fuse F is vital since the terminal leads from the lights to the bat­
tery must be long enough to move .about etc should the lamp leads them­
selves become trapped the fuse will blow, thus giving protection against 
a hot wire burning the upholstery.
Let an example show how the system works. A short is found, so we 
connect the terminals C BETWEEN the points shown on the circuit dia­
gram, since the output lead will have been discounnected upon the dis­
covery of the short circuit. We now have a controlled short so to speak 
only 0. 5 amp due to the short will flow via lamp A, and result in no 
damage. Lamp B when connected to chassis via clip D will cause a fur­
ther 0. 5 amp to flow but lamp B may be regarded as being connected 
ACROSS the battery as shown with the dotted lines and does not inter­
fere with the system of short circuit location or the function of lamp A. 
The electrician can now move the wiring within the car until the flick­
ering of the lamp A shows he is near the point of short circuit. Whatev­
er he does, the current cannot be greater than that taken by lamp A, even 
if he puts on another short circuit in error, but the lamp A will continue 
to glow until all short circuits are cleared. Some calculations are given 
if required for other battery voltages. Lamp B may be left out complet­
ely, but is useful as an inspection light.
The rule is for the calculation of resistance.
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Voltage present Voltage required
Total current consumption in amps

For six volt bulbs (lamps A and B) on a 12 volt battery. 
R = 12v - 6v 6 6 ohms

ITX i
Watts = l^R or v^/R =

For 12 volt bulbs working from a 24 volt battery 
= 12

6 watts

/
24v - 12v^ ____ 12 ohms

^2 2 2
= 1 R or V /R =1 x 12 = 12 watts

=
;watts

These calculations take into consideration both lamps, A and B and 
that each lamp gives 3 watts output.
The whole unit may be made up into a small box, lamp A could have 
a red or amber glass fitted to show this was the location light and 
lamp B just plain glass. The switch should be of heavy duty to pass 
lamp.
The leads should be of good quality rubber covered and of low resist­
ance.

(
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Circuit diafraa for snort circuit location.
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Fundamental Considerations
It appears to be the practice when a car radio is required to fit a por­
table receiver. At first inspection, there seems to be no real reason 
why this should not work, a car radio aerial socket i6 provided, con­
siderable advertisement in the various technical journals all gives one 
the impression that all will be well.
Now it must be understood, that the radio signal reaches the frame 
aerial etc, through the plastic or wood case of the receiver. In a large 
town, where perhaps, the local transmitter is a few miles distant from 
where the portable is being operated, such receivers give a reasonable 
performance. This is because the signal strength of the transmitter, is 
strong enough to overcome the many forms of interference present with 
in the car.
When the portable receiver is now operated away from the local trans­
mitter, many forms of interference will make their way through the case 
of the receiver, and be of sufficient intensity to make radio reception 
vary between very poor to not worth listening.
The causes of the interference comes from the dynamo, the ignition coil 
or plugs, the windscreen wipers, petrol pump and other electrical sys­
tems of the car. Such forms of interference will be given detailed treat­
ment when we come to interference suppression.
During the course of many years, the author has been brought into con­
tact with many of these car radio portables, and it is impossible to re­
duce the source of such interference without very extensive bonding of 
the wiring loom, the cost of which renders it beyond the realms of pra­
ctical consideration.
Therefore, in this book only a properly constructed car radio is consid­
ered and even then, we may still have problems of interference suppres­
sion to contend with. However, due to the quite different manner of con­
struction, this problem is not as great as it would be in the case of por­
table receivers.
One further observation to make is, that the various sizes of such port­
ables, do not lend themselves for ease of fitting to cars, where space 
is extremely limited.
Continuing with our fundamental considerations, we shall give some at­
tention to the construction of a car radio and thus see where it differs 
from that of a portable receiver.
We note that a car radio receiver case is made of metal, this is to pre­
vent any interference from reaching the tuned circuit within. The in­
put lead, which should be fused, is fed through a filter to remove any 
source of interference which may reach the tuned circuits from this 
lead which after passing into the radio can radiate ignition pulses into 
the tuned circuits, if it were not for the filter circuit specially designed 
for this purpose.
It will be necessary to explain some terms to the motor vehicle electri­
cian with which he may not be conversant.
The term "impedance" can be likened in importance to the "timing" of 
cars so that the plugs fire at the correct time.
Whilst the term "aerial trimmer matching" can also be likened in import­
ance, to "correct mixture" of air and petrol in the carburettor if either 
"timing" or "correct mixture" is not present the performance of any car 
will be greatly impaired.
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Aerial trimmer matching will be seen to be of very great importance 
when car radio aerials are considered.
Since many portable receivers do not have any provision for the matching 
of the car radio aerial to the receiver, this results in poor signal gain 
and fading.
This in addition to many other factors, which will become apparent as we 
go on, makes the portable receiver unsuitable for installation into a car.

CHAPTER 2
The Car Radio Aerial
With all car radios, it Is of course necessary to fit an aerial so that 
signals may be picked up and fed to the receiver. This receiver is as 
stated, enclosed within a metal box, so that ignition interference etc. 
may not reach the exposed leads within and be reproduced at the speak­
er.
There are several types of aerials, which may be mounted on to the 
wing or to the roof of the car. The actual position depends to a large 
extent upon the type of car and the recommended position of the aerial 
given in the installation instructions supplied by the car radio manu­
facturer.
Some aerials when fitted to the wing have a certain length always ex­
posed whilst other aerials which are called fully retractable may be 
pushed down into the main section of thicker dimensions. This type of 
aerial is restricted to cars which have sufficient space under the wing 
or wheel arch. It must not be so mounted that the aerial mast when 
fully retract ed can come into contact with the wheel also allowing for 
the body of the car to depress on its springs etc, when going over a 
bump or when the car is fully loaded with passengers.
That this precaution is vital needs no further comment as to the con­
sequences which would result if it were not adhered to.
The fully retractable aerial may be further extended in facility with 
the use of a hand winding mechanism which operates within the car.
The raising of the various sections of the aerial is achieved by means 
of a perlon drive. This perlon drive is placed about a winding pulley 
which is entirely enclosed.
The various lengths of the perlorf drive is also enclosed within a cable 
so that dust and grit etc, would not collect to the perlon drive and ob­
struct the operation of the winding mechanism. A winding handle is 
provided to either raise or lower the aerial.
The above method may be further extended by the replacement of the 
hand winding mechanism for that of an electric motor, all other factors 
being the same. The switch employed for this purpose is the "self- 
centring" type, where the "off" position is at right angles to the plane 
of the switch.
It is usual to connect the switch and position it so that when the switch 
toggle is moved in an upward direction, the aerial is raised, and of cou­
rse, when the toggle is moved in a downward direction the aerial sections 
are lowered into the main mast. This system is essential for night oper­
ation of the aerial since it may not be possible to know if the aerial is 
being lowered especially if one is driving into the garage where the aer­
ial may strike against the roof beams etc. thus causing the mast sections 
to bend. In such cases, it will not be possible to straighten them out in 
the manner required.
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This means, increased sensitivity, or the reduction of hiss, so that 
the desired signal will be received without any background int 
ference.
Trimming the Aerial
The method which the author adopts for obtaining the best possible re­
sults in aerial trimming is as follows:
First only use one section of the aerial mast above the wing, then 
tune the receiver to a station near 200m. Adjust the aerial trimmer 
for maximum volume i. e. the peak setting. Then raise other sect­
ions as required. The idea is to obtain the best possible results un­
der poor conditions.. Some receivers may have two aerial trimmers. 
One being for the Long wave, this should be adjusted after first ad­
justing the trimmer for the M. W. band. The trimmer for the L. W. 
may be adjusted for the Light Wavelength on 1, 500m.
CHAPTER 3
Preliminary Installation Factors
Most cars have an aperture provided for the radio control unit which 
should be used if the radio lends itself to that end. Many car radios 
do not which is as good a reason as any for not taking such radios 
into stock.
The aim should be to add neatness to the completed job, the radio 
looking as an integral part of the dash on the car.
Speaker provision is also a standard feature on most cars, but not for 
the same type of speaker in all cases.
This may be fitted either in the roll top dash or on the rear parcel 
shelf and sometimes in the passenger's side kick panel.
The completed installation must give a pleasing finish to the rest of the 
car with care being taken so that the radio when removed at a subsequ­
ent date for re-installation into a new car, will not detract from the 
general appearance of the car.
Any radio aperture blanking panels should be given to the owner so 
that when the removal of the radio takes place, this may be refitted 
thus adding to the appearance of the vehicle and, of course, its sales 
value which must always be kept in mind.
The aerial also is of importance, apart from such points given in 
Chapter 2 with some cars critical measurement is very often neces­
sary, if damage is to be avoided to the bodywork of the car. This is 
to say, that a hole may be started by the use of a drill to find that 
directly under this point chosen for the aerial position, there is a 
metal strut etc. and further work in fitting the aerial to that point is 
not possible.
This means that an unsightly hole has been made, which will prove 
difficult to repair and, perhaps, even more difficult to explain to the 
motorist why this was'done at all?
The motorist is entitled to feel that when someone agrees to install 
a car radio for him that this will be carried out by qualified staff 
who should be fully aware of such dangers.
For this reason, a car radio installation should not be lightly under­
taken unless the persons delegated for this task have specialised 
knowledge of the many factors involved.
Should the work be carried out in a slipshod manner, it will reflect 
very much upon the prestige of those concerned
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There is no lack of other important considerations to be taken into 
account. For instance, should the car bonnet open away from the 
windscreen it is better to fit the aerial on the offside rear. This 
will reduce the risk of the bonnet radiating Ignition interference, 
after the earthing efficiency of the hinges has been impaired due to 
subsequent rusting.
The screening effect of the car bonnet can be appreciated if the car 
radio is switched on with the bonnet at first in the closed position and 
the engine started. Then, to open up the bonnet with the engine again 
being started. No attempt should be made to open up a car bonnet 
with the engine turning since it may be possible for one's fingers to 
be caught in the blades of the fan. This experiment indicates that ef­
ficient car radio suppression is only made possible with the bonnet 
down and that the car is of metal construction. The practice of the 
car manufacturers using fibre glass for the body work of motor cars 
is fatal to efficient suppression. Also, one wonders if the H. T. sup­
pressor cable fitted to the ignition system of motor vehicles under 
the Wireless Telegraphy Act of 1949 is as efficient with these fibre 
glass constructed vehicles as with the all metal constructed motor 
vehicles.
Therefore, it must be clearly understood that should any interfer­
ence reach the aerial directly or indirectly, the normal method of 
suppression will not be of any consequence.
It is not necessary to state that motor vehicles are very expensive 
costing upwards to three thousand pounds or more. This is further 
evidence for allowing only those with the requisite experience and 
knowledge to fit car radios.
So far, it has been the author's wish to bring to the attention of tho­
se responsible in any way for car radio fitting or sales that it is not 
just a matter of fixing a few brackets and then fit the car radio in­
to position.
The fitting of car radios require careful planning and one of the 
best ways in which this may be fully illustrated is to consider the 
fitting of a car radio to a new car which the customer has not yet 
taken delivery.
It will be shown how such an apparently easy task can have its own 
complications and how they may be prevented.
Before a new car is handed over to the customer, it has what is cal­
led in the motor trade, a "pre-delivery".
This means that the engine, timing, brakes etc are subject to exam­
ination in order that anything not correct may be put in working 
order before it is taken delivery of by the owner.
The car has to be cleaned and polished with the vacuum cleaner being 
brought into action within the car. In addition, the owner may re­
quire several accessories to be fitted so that it will not be necessary 
for him to bring his car into the garage at a later date, and be de­
prived of the use of the car.
The electric clock is not a standard feature on every car neither is 
the heater or windscreen washer. Fog lamps may be desired, should 
the owner reside in that part of the country where fog is frequent or 
if he should travel extensively.
In such cases, switches will be required to operate the accessories, 
in the instance of the fog lamp, the switch must be fitted near the dri­
ver for ease of manipulation.
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Such accessories appear to be quite normal and there does not appear 
to be anything which could cause interference to radio. Examination 
of the various accessories that may be fitted will reveal that unsus­
pected problems may accrue, taking time and trouble to correct.
Let us assume by way of example that a new car has been sold and 
a new radio is to be fitted.
The aerial and the car radio have each been fitted not overlooking to 
adjust the aerial trimmer. The petrol pump, dynamo, ignition coil, 
suppressor condensers have each been connected to their respective 
components.
Should the installation have been carried out by those firms which 
are equipped for car radio installation work, the engineer will after 
making sure that there is no interference present to reduce the effect­
ive signal to the radio, depart to another job. Then and it is always 
then, it is found that an electric clock is also to be fitted. In conseq­
uence, it may be necessary for the radio to be removed for this task 
to be achieved.
The direct result of this will be for the complaining by the owner of 
electric clock interference and why did the engineer fail to suppress 
this! In addition, various other interferences may present themsel­
ves if the radio is not put back correctly.
This means that the mechanic may not appreciate the need of an ef­
ficient earth as it is applied to radio engineering.
The fog lamp leads, if a fog lamp is fitted, may have the leads pas­
sing tightly over or near the metal cover of the radio.
This will induce ignition interference into the receiver unit by in­
duction. It is not unknown for a panel carrying many leads to be fix­
ed just under the radio unit or for switches to be fitted above the 
radio unit through the dash with the wires connected to them laying 
on top of the radio metal case.
All this after the radio has been fitted, therefore, it is obvious 
that close co-operation is necessary between the salesman and the 
person to whom falls the task of car radio installation work.
Since most of the work is the concern of the motor vehicle electri­
cian, he more than anyone is in the best position of preventing such 
errors.
Preventing Interference
(1) When new cars are sold and a radio is to be fitted, the motor 
vehicle electrician should insist that all the pre-delivery work is 
first carried out.
(2) Then with the.salesman concerned with the sale, he should 
find out any accessory that may be required.
(3) If it is not clear where the radio is to be fitted, he should examine 
the installation instructions and find out!
(4) After finding out where the radio goes he must make sure that 
any wire is kept clear of the radio unit and, also, see that no other wir­
es are placed near due to the accessories.
(5) In most cases, an electric clock MUST be fitted before the radio, 
therefore, see that the electric clock has a suppressor connected to it 
or the radio unit will have to be removed.
(6) NEVER use the radio brackets or any finishing panel etc. as an 
instrument panel or you will cause severe interference and also leave 
holes after removing switches from such panels in order to remove the

i
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interference caused by their being close to the radio unit.
(7) NEVER join lengths of aerial^lead together with the usual insula­
tion tape, it wont world Use a good aerial and the proper extension 
lead.
(8) Carry out the installation instructions for suppression of the part­
icular car you are working on - it saves trouble.
(9) See that apart from the cleaner, no one else works on the car, or 
else you may have your work undone.
Full treatment on interference problems is given in a later chapter. 
CHAPTER 4
The Selection of a Car Radio
In the previous chapter we saw how the .addition of the usual type of ac­
cessories can result in interference or the loss of time and trouble 
because an electric clock was not fitted before the radio unit.
In this chapter we consider factors just as important because the cust­
omer will possibly rely upon your choice of a car radio and if it is a 
poor choice, the customer will not be very pleased or hold a good im­
pression as to your ability.
Therefore, when it is considered that it would be a good idea to hold 
a number of car radios, for resale, certain questions require answer­
ing. Is the radio of a reputable make? Does it have provision for al­
ternative polarity with the many types of cars on the road today both 
British and continental, there is always the possibility that a change 
in radio receiver chassis polarity being necessary.
This, of course, being when the owner of a British car then decides 
to change it for a continental one.
The latter car is almost of negative chassis polarity however there is 
a tendency for British manufactured cars to revert to negative chassis 
polarity today.
Under these circumstances, the question of being able to change the 
polarity of a car radio is a vital one', from the car owner's point of 
view and also from the trade side since the correct choice of a car 
radio with such facilities ensures good will. Should a car radio be 
taken into stock with one type of operating polarity only, could it be 
converted to operate on the other polarity? Also, what would the cost 
be .if it was returned to the manufacturer for this purpose?
Would the customer enjoy having to pay the cost of such work espec­
ially if a friend of his has a car radio, the polarity of which, can be 
changed within a matter of minutes.
Other important considerations spring to mind are the provisions made 
within the various cars such that the car radio will lend itself for ease 
of installation.
Some garages hold an agency which are in a position to supply radios 

�  for their make of cars. They also provide service for the radios 
should such be required from the agency car radio department at the 
car factory.
It must be understood, however, that these radios are of course con­
structed for the manufacturer's own vehicles and due to their size and 
other features, do not lend themselves for readily fitting to other 
makes of cars.
Of course, they are not intended to do so, it is a product made for the 
customers of their respective vehicles and this they achieve in a high 
degree.
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Then there are other makes of car radio which vary in size and shape 
also, unfortunately, in reliability. To be correct, they are strictly 
car radios, but they never appear to conform in the slightest manner, 
with the car radio fitting facilities provide
Other points soon make themselves felt, the height of these radios 
are too much for the aperature on the car, the radio controls are eith­
er one third up from the bottom of the radio unit, or about one third 
down with respect to the height.
The controls are also set too far apart from each other so that it wou­
ld be necessary to file or cut the radio aperature for its installation. 
After which it may not be possible to hold the radio panel in position 
should the radio be taken out at a later date.
A further point of consideration is that the speaker required for any 
particular car, i. e. the size and shape can of course vary from car 
to car.

i

ed within the cars. |

With some car radios, the fitting kit may consist in almost every 
instance of a speaker to be mounted on to a baffle board despite that 
the speaker provision on the car may require a speaker entirely dif­
ferent from that provided.
Therefore, in the selection of a car radio, it will be necessary for 
each point to be given due consideration so that trouble may be avoid­
ed in the future.
There are three points which may serve as a guide (1) Ease of in­
stallation within every car (2) Polarity change over provided with­
out difficulty (3) Note the various cars on the road today and see 
which radio is recommended by the car manufacturers.
CHAPTER 5
Car Radio Receiver Design
There has been great progress in the design of car radio receivers 
over the past eight years. Whilst technical advance has been main­
tained one of the most important developments resulting from such 
advancement is the reduction in the physical size of the control units 
and the amplifier units to the total abolition of the latter unit.
This has followed from the introduction of transistors in the output 
stage of car radios which has due to its ability of giving considerable 
power amplification rendered the vibrator power pack'with its bulky 
components obsolete.
Such car radios had special 12 volt valves in the control unit with a 
transistorized power output. The dimensions of a manually operated 
car radio of this type were height 2 inches, width 7 inches and depth 
7 inches.
The press button receiver control units had the same dimensions but 
had in addition an amplifier unit whose size were 2. 3125 inches x 2 
inches x 7 inches.
Further progress resulted in the all transistor car radios and a re­
duction in size. Here the control unit and what was the amplifier 
unit is incorporated within a single unit, the dimensions being, height 
2 inches, width 7 inches and depth 6 inches. Other important factors 
followed from such progress.
The chief of these being the reduction in the current consumption tak­
en from the car battery. To appreciate this, a car radio with the vi­
brator power system would take 2. 5 amperes whilst a transistorised 
powered car radio would require 1. 2 amps. The equivalent all trans-

:
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sistor car radio, the current would only be Just under 1 ampere. The 
fully transistor car radios are available for either 6 volt or for 12 
volt working with polarity change over being provided. Some trans­
istor radios are either for 6 volt working only, alternative polarity 
but not dual voltage.
With all transistor car radios i. e. either fully transistor or with a 
transistor output stage great care is necessary. This care is re­
quired in the event of the car chassis being of opposite polarity to 
that which the car radio is adjusted to operate from. Unless this 
precaution is taken, the transistors are very likely to be destroyed 
The press button car radio is produced either for class A opera­
tion i. e. a single output transistor or for class B i. e. two trans­
istors in the output stage in push-pull.
Their respective outputs are 3 watts for the single transistor output re­
ceiver and 8 watts for the push-pull receiver.
A point to appreciate with regard to vibrator car radios with an ampli­
fier unit is that the amplifier unit may be fitted anywhere within the car. 
Some cars have provision for the amplifier unit under the passenger's 
seat whilst others can have the unit mounted in the boot of the car.
Of course, it will be obvious that such cars will be of early date since 
the vibrator unit is almost obsolete now.
Clearly the position of the amplifier unit in such models of car radios 
is important as a large cable may be required for the amplifier unit if 
it were taken from one car and refitted to another car where the longer 
cable was necessary.
The dimensions of such amplifier units are height 3 inches, width 7.0625 
inches and depth 8.5625 inches.
Many of these car radios are still in good working condition and as they 
give very good reception the owner will not be very keen to part with it 
for a new one unless the design of the car is such that the control unit 
cannot be fitted into the radio aperature provided.
CHAPTER 6
Classification of Car Radio Installations.
Car radio installations fall into three distinct classes and it is necess­
ary for these to be known.

A completely new installation which consists of a new radio 
suitable for the vehicle in which it is to be fitted, one or more speakers, 
and the recommended aerial for the car.

A radio previously used in one car to be removed and refit­
ted to another car of perhaps different make or to a car of the same make 
but different model.

H)

(2)

A radio again previously used in one car to be removed and 
refitted to a new car of the same make and model.
Let us now consider how these various installations can differ from each 
other and in what respect.
In (1) above, we can order up a suitable radio, the price of which has 
been stated by the customer with the correct installation kit which con­
tains the speaker, all necessary suppressors and the correct aerial for 
that particular car.
This should not present any difficulty provided that those points given 
in Chapter 3 are kept in mind.
With regard to (2) above, we shall again require the necessary installa­
tion kit with the possibility of a speaker, the old speaker may be the

(3)
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same type as required and, of course, can be used again. An aerial 
may also be required, this depends upon the agreement undertaken be­
tween the salesman and the customer. It may be decided to leave the 
old aerial on the car.
There is also the chance that the aerial would not fit to the new car any­
way, i. e. a roof aerial from say a Rover car would not normally be fit­
ted to say a Hillman Super Minx. The reason for this is the lining on 
the latter car may not allow itself to be removed for the fitting of a roof 
aerial. A further point on ( 2 ) is that the speaker will always be taken 
out but if it should have been fitted to the rear parcel shelf it is consid­
ered correct to leave the speaker bezel in place. This is done to pre­
vent unsightly holes from being left and detract from the sales value of 
the vehicle.
Lastly, ( 3 ) above is what is regarded as a straight swop. The fitting 
kit from the old car may be removed and of course used in the new ve­
hicle, to keep down costs.
With the exception of the aerial if it is a roof type, the reason for this 
is because of the disturbing of the roof upholstery after some years of 
exposure to the sun.
It is not recommended to remove the suppressor condensers from any 
car for use into another. The reason for this is partly theoretical whi­
ch will be further explained.
When a condenser is connected to a dynamo or to the coil, the charact­
eristics of dynamos and the ignition pulses from the ignition coils vary 
from car to car.
The insulation resistance of the condenser or better the dielectric is 
subjected to a strain but adapts itself to this variation either from the 
dynamo or the coil when the condenser is new.
To refit such condensers to other vehicles is very much like using a 
spring that has been subjected to a certain type of movement for that 
which is entirely different, L e. either from a quick compression to a 
slow one or vice versa.
The spring will break and it has been known for condensers thus re­
moved to be suspected of causing a short-circuit in circumstances 
which is puzzling in the extreme.
To put it more clearly the short-circuit MUST have been caused by 
the condenser dielectric breaking down yet when tested was found in 
order yet no other cause was possible under the circumstances.
Of course, whatever the' Installation, the points given in Chapter 4 
regarding the polarity of the vehicle and that of the receiver must 
always be taken into consideration.
There is one important factor ot consider here if a radio has been 
in a car for two to three years, it may have its gain reduced due to 
the various trimmers having moved from their peak position due to 
vibration. In such cases, it is worth while for the radio to be re­
aligned by the usual testing equipment of the radio engineer before it 
is installed into the new car.
A chat with the customer will indicate if he feels that the radio is as 
good as when he had it first fitted or if he feels that it would be a go­
od idea to have the radio checked over first.
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CHAPTER 8
Precedure For Suppressing Interference
Compliance with the United Kingdom statutory regulations regarding 
interference with domestic radio and television and other short wave 
apparatus can be usually achieved by a simple degree of suppression 
in the ignition high tension circuit.
Since the 1st July 1953 all cars manufactured after this date will be 
found to have been suppressed appropriately before leaving the factory. 
The effect of ignition interference on television screens is well known 
with its "snowflake" appearance. As many television owners are 
aware, the interference caused by an unsuppressed car can completely 
upset the receiver.
On many vehicles a single resistor of 10,000 - 15,000 ohms fitted at 
the distributor end of the coil-distributor high tension cable or the 
Lucas resistive distributor brush referred to in Chapter 7 will pro­
vide adequate suppression. The resistive brush is NOT interchange­
able with non-resistive types, the diagram shown in Fig. 4a shows 
its position with respect to the high tension circuit of the vehicle.
If additional plug resistors or resistive cables are fitted then the legal 
requirements in the United Kingdom are met this being indicated in 
Fig. 4b.
For maximum effectiveness, the resistors should be located as near 
as possible to the points of sparking, that is, closely adjacent to the 
speaking plugs or to the moulded distributor cap.
At this point, mention must be made of the negligible effect of resis­
tors on engine performance. It was at one time commonly thought 
that since the appearance of an ignition spark with resistors in circuit 
is of reduced brightness, its ability to ignite the mixture in the combu­
stion chamber is correspondingly reduced. However, the energy stor­
ed in the capacitance of the spark plug itself, is more than sufficient 
for all normal ignition purposes and this is obviously unaffected by the 
presence of the resistor. Any cases of engine operation being advers­
ely affected have invariably been shown to be due fundamentally to so­
me undesirable condition such as incorrect mixture adjustment or an 
electrical fault shown up by the addition of resistors.
Moreover, the 100 per cent use of resistive suppression for several 
years on spark-ignition engines has brought no report of adverse eff­
ects on ignition performance. In the somewhat rare instances of inter­
ference from equipment other than ignition preventing the required lev­
el from being attained, further suppression may be necessary. This 
is likely to apply more particularly to screen wiper motors and gen­
erator control regulators. Therefore, further suppression on such 
sources of interference will be described in a later chapter.
Reception of Long and Medium Waves
The reception of long and medium wave signals by receiver carried 
in the vehicle. This, of course, means a proper constructed car 
radio and since most receivers fitted to the motor vehicle are design­
ed for the reception of the above wavebands, we shall consider me­
ans of locating such interferences which would if left unsuppressed, 
prevent the receiver from giving satisfactory reception.
A simple test to determine whether interference originates exter­
nally or within the vehicle may be applied.
Should Interference persist with the vehicle stationary, engine

24



c

©
�

•iM '��

ills ■3

III
tat3”, 
i?*?*

vn 2 71o

4
��  § �	  PTin

i

©©
�

oflMm-— 
L-^W^iS

•ih 	
[ —'TT0T>1

•iM r_r3 H«✓>
?>§11 §=L,V*3-\1 V. 2v>2 1OO

«^WV---- ©
§ £ g \!'.4 w^-

•lo^wv—c> III rT i
•MVV-

d ®©
.iU|rm!iiimII+-

11—^^5^-i-jS ■ih I rJAtAtJLIl— \
l

2>-
o5 < 
^ z o5*<W ^ z 1* oo

wM—��  ,
44 w- Y/w^-v<<>>Mr-—nVv-C>i' r

O O' *
I§§

�

25





-• -Car Radio Dropper Calculations 
Vibrator Receiver
Let us assume that the above type of car radio requires six volts at 
4 amperes, this is a common figure for such receivers and we wish 
to operate this from a battery supply of 12 volts.

Hence R. = Voltage Supply - Voltage Required 
Current taken by receiver in amps

= 12-6

'

* V

T
= 6 = 1.5 ohms

It is also necessary to calculate the wattage dissipated by a current of 
4 amperes flowing through a resistance of 1. 5 ohms

. W = 12R
= 42 x 1. 5 
= 16x1.5 
= 24 watts

The dropper should be mounted on a special bracket, away from any 
of the car wiring and never near the petrol supply. It should also be 
given plenty of air space for cooling purposes.
Transistor Receiver

1:■i

Again Rd = Voltage siyply - Voltage Required 
Receiver Current in Amperes

Now a transistorNreceiver takes very nearly 1 ampere the actual cur­
rent on some being 0. 9 ampere. We will take the latter figure so that 
some decimal calculations-can be given

. • . Rd = 12-6
•

6
O079

9= 6. 7 ohms approx.
"S~= 12R = 0. 92 x 6.7

= 0.81x6.7 
= 5. 427 watt

60=
Wattage dissipated n

t-iThe nearest wattage six watt will be required.
••CHAPTER 13

A Faulty Car Radio Receiver : Notes : For The Motor Vehicle
Electrician

This chapter concerns itself with providing information to the motor 
vehicle electrician so that he will be in a better position to judge what 
his main course of action should be.
In this respect whenever he is requested to look at a car radio re­
ceiver, particularly with transistor receivers of all types 1. e. whether 
fully transistorised or with a transistor output stage to make quite cer­
tain that the receiver had been working satisfactory in THAT PARTI­
CULAR CAR this is most vital since it has been stated that such re- 
ceivers MUST have the correct polarity connected to the receiver ch-
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Further to our discussion of the set being dead, and the fuse being in 
tact, we consider such symptoms with regard to the transistorized rec­
eiver. Such radios are those whose output stage consists of a transistor, 
some transistors being the OC26, AD140 and the OC19, there are others. 
Such receivers do not have the vibrator so that we are unable to listen 
to the characteristic hum from this unit in order to know that the power 
unit is working.
If the output stage of such receivers are in working order, a character­
istic "thump" from the speaker will indicate that the output transistor is 
functioning as the receiver is switched on. Should no signals be received 
even with this sign of the output stage being reasonably working, we sus­
pect a faulty valve or intervalve condenser broken from its tag etc.
The voltage supply to a transistor receiver is very low being restricted 
to the battery supply, therefore, should a resistor supplying voltage to 
the valve anode be higher than it is suppose to be, the valve will recei­
ve very little voltage to enable it to function. With such receivers, the 
intermediate frequency coils seem to break down more than in the con­
ventional vibrator receiver. Should the "thump" which indicates that 
the output transistor stage is working be absent, we suspect a faulty 
transistor, driver transformer, or output transformer.
In such circumstances, the receiver will require the attentions of a 
radio engineer in order to locate the fault.
Signals Very Weak
Considering this heading in regard to the vibrator receiver, the weak 
signals may be the result of a resistor in the detector stage gone very 
high i. e. , from 220,000 ohms to over 2 megohms. Thus preventing the 
full amplification of this stage being utilized since the high resistance 
will prevent the anode of the valve from obtaining its normal voltage 
supply. An example being a valve requiring say 70 volts only getting 30 
volts.
Some car radio receivers, employ a metal rectifier in order to convert 
the alternating current to direct current. Whilst other car radios may 
use a rectifier valve for the same purpose. With regard to the latter 
form of rectification the loss of electronic emission from the valve will 
prevent it from carrying out its function.
With the former method of rectification we do not have electronic emis­
sion but a copper oxide device which will allow current to flow freely in 
one direction but will prevent current flowing the the opposite direction.
It is therefore a rectifier and carries out the same function as the valve 
rectifier but with different principles involved.
Should either of these rectifiers break down for any reason, there will 
be no H. T. voltage at the reservoir condenser to operate the receiver. 
Therefore, the receiver will be dead to radio signals, but this may not 
prevent the vibrator from working with its characteristic hum. This 
means that even with the hum present, we need not have any A. C. volt­
age being rectified due to the various forms of rectifiers having broken 
down in some manner. However, to return to our main case of weak > 
signals, this may be due to the efficiency of the rectifier being reduced 
in some way in the case of the valve rectifier it may be reduced emis­
sion so that the H. T. is low. Some figures are Instead of 250 volts 
D. C. at the reservoir condenser, it may be only 150 volts which, al­
though sufficient to allow signals to be received will be too low to en­
able the receiver to work at its usual level of volume. There are
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�
radio the fuse holder is usually a metal container. In such cases, it 
is VITAL for the fuse to have a cardboard sleeve around it, thus 
preventing it from short-circuiting (a) to the metal container and 
in turn (b) to the chassis of the car via the metal fuse holder. It 
should also be noted if the fuse removed is of a higher rating amp­
eres than normal that is to say, assuming that the normal fuse is 
5 amperes and the one removed is one of 10 amperes also the poss­
ibility of any short circuit of the nature given above is not possible, 
it seems that we have a serious fault within the receiver causing the 
fuse to blow. Considering the vibrator receiver, if the fuse is re­
placed with the CORRECT rating in amperes and upon switching the 
radio on the fuse blows without the initial sound of the vibrator being 
heard, we may conclude that we have a faulty vibrator unit.
A further cause of fuse blowing in common with all types of car rad­
ios, is for the power lead connected to the receiver to have become 
trapped between the fixing brackets the pressure of tightening the 
brackets have eventually cut through the wire insultatlon, thus pre­
senting a source of fuse blowing between the receiver and the fuse.
With such receivers, water reaching the speaker would not result in 
the fuse blowing, provided however that the speaker is mounted away 
from the control unit.
With regard to transistor receivers, water on the speaker may result in 
the blowing of fuses if the output transistor has an auto-transformer, si­
nce this lead is usually LIVE with respect to the car chassis and re­
ceiver chassis.
Trapped speaker leads or faulty transistor output 6tage can all contri­
bute to fuse blowing which means testing on the bench by the engineer 
for its cause. The fuse holders on transistor receivers are, however, 
mainly plastic holders therefore the need for a cardboard sleeve over 
the fuse does not arise.
Changes in Level of Volume
At times a receiver will give good output and all at once will drop in vol­
ume. This can happen though the car is at rest or the receiver playing on 
the bench prior to an installation. Such faults may be the result of a con­
denser breaking down in the intermediate transformers or any intervalve 
condenser.
The valves may have a faulty electrode within or in the case of transistor 
receivers, a faulty transistor can also result in changes of volume. Any 
connection which improves the response of the receiver can if making a 
poor connection result in the level of volume changing. In such cases, the 
receiver will need to be given an examination by the engineer.
Do not forget to examine the power leads for poor connections-as this 
would result in the amount of voltage being supplied to the receiver to 
alter in value thus bringing about a change in the volume. It must be re­
membered that such changes are only when it is known for the reception 
at a particular place to be good, i. e. the changes in volume stated above 
are NOT the result of fading due to the movement of the car along roads 
with high hedges etc.
Receiver Plays, Then Signals Stop
Assuming that there is no faults with the receiver supply, the usual cause 
of receivers playing then stopping or "cutting" out can be traced to faulty 
condensers in the intermediate transformers, driver transformers going
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(8) Connect leads from front and rear speakers also speaker 
lead from radio to the balance control, as shown in Fig. 27. 
Secure control to hole provided in right hand side of speak­
er board.

Rear Speaker Mounting : Estate Car
Detach side trim pad from luggage compartment spring 
clips on rear. See Fig. 26.
Position speaker bezel to dimensions shown in Fig. 26 and 
drill four holes for bezel studs 5/32" dla.
Mark with a soft pencil the outline of bezel on trim pad and 
cut a rectangular aperture 3/8" less all round Inside the 
marked area.
Fit bezel to front and speaker to rear of trim pad secure 
with fixings from kit.
Connect speaker lead to speaker and route over wheel arch 
behind trim panel to the underneath of rear seat.
Refit side trim pad to luggage compartment.
Unscrew two screws from flexible flap on heel board in front 
of rear seat cushion and drill a 5/16" dia. hole through metal 
heel board. (This will prevent lead being trapped when seat is 
folded down).
Route speaker lead through from below rear seat fitting grom­
met provided secure scat flap.
Route speaker lead forward under floor coverings and up to 
radio location.
Connect leads from front and rear speakers also speaker lead 
from radio to balance control connect as shown in Fig. 27. 
Secure control to hole provided in right hand side of the speak­
er board.

Suppression All Models
It is vital to scrape to bare metal at all points at which an earth connection 
is made. This is essential in the interests of efficient suppression.

Connect a 1 mfd capacitor to the "SW" terminal on ignition coil. 
Earth to coil mounting bracket.
Connect a 1 mfd capacitor to the large terminal (BROWN LEAD 
YELLOW TRACER) on the dynamo. Earth to dynamo mounting 
bolt.

Vehicle : Humber Super Snipe Mk V. / Humber Hawk Mk IV.
Introduction : The instructions give details of fitting a rear speaker to 

the above vehicles.
Rear Speaker Mounting:

Remove rear seals
Remove rear squab held by PK screws at the base and hook 
brackets at the top.
Remove rear trimmed parcel tray
Locate semi-pierced circular aperture on right hand under­
side of trimmed parcel tray. Cut and trim aperture and 
pierce four pre-marked holes about aperture for fixing studs 
of loudspeaker bezel and grill as shown in Fig. 28.
On Super Snipe, V only, remove circular pre-cut felt on 
metal parcel tray to expose aperture.
Replace trimmed parcel tray.
Connect loudspeaker lead to loudspeaker. Assemble loud­
speaker, baffle board, loudspeaker bezel and grille to

(9)

(1)

(2)

(3)

(4)

(5)

(6)
(7)

(8)

(9)

(10)
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illustration given, Fig. 32, to protect the cable use the large 
grommet supplied. The hole may be drilled at either side of 
the speedometer cowl, and will enable a 60" aerial lead to be 
used in all circumstances. Two holes are provided through 
the front parcel tray, one below each side of the speedometer 
cowl which may be used for lead routing.
On vehicles using the "three instrument" cowl, this may be 
detached for easier access to bulkhead by removing the four 
small Phillips head screws from it’s face. Note: Suppression Resistive 
type H. T. leads are fitted to the engines of the above vehicles, there­
fore, plug suppressors, cut lead suppressors etc. must not be fitted 
otherwise arcing may take place inside the cable. To simplify the bat­
tery lead connection, this may be taken to the spare male blade on the 
back of the ignition switch except where the new large heater is fitted 
which makes this connection inaccessible.
Saloon Speaker Mounting (Rear)

Route speaker lead to centre line ofbulkhead (positioning lead 
to avoid interference with pedal movement) down to floor tun­
nel (underneath the floor covering) and along the right hand 
side of the tunnel to the front seat floor stiffener.
Route the lead over stiffener (close to hinge of right-hand 
seat) and along floor tunnel to rear seat.
Temporarily remove rear seat cushion 
Drill a 7/8" dia. hole through front section of rear seat pan,
5" to rear of front edge, on centre line of car.
Route speaker lead through this hole using large grommet pro­
vided. Continue rearwards over seat pan and to left hand side of 
car. - Route lead into luggage compartment through existing J" 
dia. hole behind lower edge or rear squab using grommet pro­
vided.
Pass lead through cable clips up the side of the petrol tank. 
Locate holes provided in metal panel of rear parcel shelf, see 
Fig. 33. Note : On some variations of the saloon, a sheet of 
felt wadding is adhered to the underside of the rear shelf. The 
wadding must be cut away to expose the speaker holes and to 
clear the speaker chassis.
Cut away the sections of trimmed pad which are visible through 
the two larger holes.
Pierce through trimmed pad the four holes for speaker bezel 
studs.
Connect lead to speaker
Assemble bezel, packing piece and speaker to parcel shelf as 
shown in Fig. 33. Secure with fixings provided.
Secure speaker lead to floor tunnel, seat pan etc., with self 
adhesive tape provided.
Refit seat cushion 

Countryman, Van and Pick-up, Speaker Mounting (Front)
The speaker is mounted in the left hand trim finisher panel (irrespect­
ive of drive position) above the front parcel tray.

Temporarily remove ash tray from rail above speedometer, also 
P. K. screw from left hand end of trim panel.
Gently ease curved centre end of trim panel over plastic switch 
at left of speedometer.

(1)

(2)

(3)
(4)

(5)

(6)
(7)

(8)

(9)

(10)
(ID
(12)

(13)

(1)

(2)
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+G9 Mark a position on left hand trim panel, 10 from centre of 
left hand end crease, to meet a position 4 7/8" up from where 
the panel meets parcel tray. Measurements taken on surface 
of panel.
Using a small sharp tool (bradawl, pricker, etc) pierce a 
small hole through trim panel in marked position.
Using tool as a lever and other hand inside curved end of 
panel at side of speedometer carefully bulge panel outwards 
towards edge of parcel tray.
Gently remove panel by sliding it towards centre of parcel 
tray and pulling outwards over dial of speedometer - see fig.

(4)

+/9

+89

G7�
+39 The speaker position is marked by semi-pierced holes on back 

face of the paneL
Early production vehicles did not have this facility and a 5 5/8" 
dia. hole must be marked on panel using small hole previous­
ly pierced as a centre point. See Fig. 34 for position of 5/32" 
dia. fixing holes and use speaker as a marking template.
Pierce holes in panel as indicated by markings.
Fit spire nuts to speaker board - See Fig. 34.
Assemble speaker and mounting components to panel as shown 
in Fig. 34.

Lift corner of fabric spacer black to allow speaker support board 
to lie against back face of panel.
Fit grommet provided on to speaker lead and connect lead to 
speaker terminals.
Route lead and grommet downwards through hole (under trim) 
in parcel tray at left hand side of speedometer.
Refit trim panel/speaker assembly to vehicle in a similar re­
verse manner to that used for removal.
Refit P. K. fixing screw and ash tray.
Route speaker lead to radio unit position (see "Introduction")
Fit grommet to hole in tray 

Radio Unit Mounting
See 'Introduction' regarding Fresh Air Heaters and radio pos­
ition.
Assemble brackets to radio unit as shown in Fig. 35 inset B. 
Offer up to underside of drive side front parcel tray between 
steering column bracket and body side panel.
Adjust brackets to bring their top surfaces flush with under 
side of tray.
The front mounting bracket nearest to steering column should 
be immediately behind column support bracket (see Fig. 35 in­
set A). The opposite rear corner of unit should be against the 
body side trimming.
The radio unit should be fitted with the facia at right angles 
to the centre line of the car as it is not possible to fit it par­
allel to the parcel tray front edge.
Mark position of three fixing holes on underside of parcel 
tray using radio assembly as a template.
Drill 7/32" dia. fixing holes through metal and trim.
Route connecting leads to radio unit position (cleats provid­
ed in kit) and connect to radio unit.

Note:

+M9
(9)
(10)

Note :

(11)

(12)

(13)

(14)
(15)
(18)

(1)

+U9
+G9

(4)

Note :

+/9

(6)
+39
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SUITABLE BREATHINGMETRICALLY OPPOSITE FOR
APERTURES IN TRAYRIGHT HAND DRIVE CARS

Fig. 36

1 M DRILL 7/8"OIA HOUEDRILL 7/8“ DIA. HOLE
rr

THIS BRACKET 
DELETED \ON 
LATER MODELS

A
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Cut an aperture inside marked outline and pierce fixing 
holes.
Route loudspeaker lead from radio position under carpet, 
beneath rear floor and attach to loudspeaker. Secure lead 
to members using clips supplied.
Mount bezel/grille and loudspeaker on board and secure to 
board using fixings supplied. See Fig. 46.
Refit trim board and waist rail trim.

(5)

(6)

(7)

(8)
Aerial Mounting
(1) Mark off a positlort on off-side wing as follows and drill 7/8" 

dia. hole. See Fig. 47.
9" forward or rearmost edge of wing at windscreen pillar.
5£" outwards from engine edge 	�  wing.
Assemble aerial to wing.
Drill a 9/16" dia. hole in kick panel immediately above top i 
edge of kick panel trim board. See Fig. 47. Inset 'A'.
Route aerial lead through panel and fit grommet in hole.

(a)
(b)
(2)
(3)

(4)
Power Supply
Remove cover from fuse box -top right hand corner of bulkhead - 
locate "Radio" connection and connect lead to terminal on saloon
side of bulkhead. Replace cover.
Radio Unit Mounting

Carefully lever blanking panel away from centre dash and re­
move patent fixings from stud holes.
Attach smaller spire nuts to side flanges as shown in Fig. 48. 
Attach mask to radio unit - do not fully tighten fixings - See 
Fig. 48.
Attach larger spire nuts to bracket foot and secure bracket 
to radio unit rear undersurface fixing as shown in Fig. 48. 
Offer assembly into aperture as shown and dress mask aga­
inst dash to best advantage. Transfer rear bracket position 
to undersurface of dash flange and mark off a point in centre 
line of bracket and 1" from edge of dash flange.
Carefully remove assembly from dash and fully tighten fix­
ings.
Drill a £" dia. hole in position marked on dash flange. 
Connect aerial, loudspeaker and power supply leads to rad­
io unit - passing leads out through aperture in dash.
Aerial Trimmer. Tune to a weak signal around 250 metres, 
adjust aerial trimmer for maximum volume.
Mount assembly in dash-securing mask to facia with chrome 
drive screws supplied. Attach rear bracket to dash flange 
using No. 12 drive screw provided.

(1)

(2)
(3)

(4)

(5)

(6)

(7)
(8)

(9)

(10)

Suppression
Connect a 1 mfd capacitor to charging terminal of generator 
and mount capacitor under adjacent fixing screw. See Fig.

(1)

49.
Connect a 1 mfd capacitor to "SW" terminal of the ignition 
coil and mount capacitor under coil fixing screw. NOTE 
Clean to bare metal all surfaces in contact with capacitor 
fixing lugs.

Vehicle : Triumph TR4
Introduction : This instruction covers both right and left hand drive.

(2)
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SYMMETRICALLY OPPOSITE 
ON LEFT HAND DRIVE

TO RELEASE
SPLASH-PLATE
REMOVE SIX SCREWS

Fig. 51



INSET B

Remove millboard blank from aperture and ALL trim cloth 
and masking tape from back of radio bracket, if not done this 
will cause difficulty in fitting spindle nuts.
On heater fitted cars the heater cables, both electrical and

(5)

Note :
mechanical may have to be re-routed around the radio unit.

Lift radio into position behind aperture and refit escutcheon, 
spindle nuts, anti-friction washers, and knobs.
Note:
the special nuts from kit as shown in Fig. 52.

Pierce trim, secure rear support bracket to radio and facia 
bracket as shown in Fig. 52. Inset 'B'.
The hole in front of the facia bracket is not provided on early

(6)

Discard the plastic spindle nuts from push button models and fit

(7)

Note :
production cars but a tapped 10 UNF hole is provided behind the brack­
et. In these cases secure the support bracket with 10 UNF x 3/8" screw 
and washers as shown in Fig. 52. Inset 'A'.
Suppression : It is vital to clean to bare metal all points at which an 
earth connection is made.

Fit a 1 mfd capacitor to 'SW' terminal’on ignition coil. Earth 
to mounting bracket.
Fit a 1 mfd capacitor to dynamo output terminal. Earth under 
mounting bracket.

(1)

(2)
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cess voltage is in effect required to push charging current through the 
battery. As the state of charge of the battery increases during re-charge 
the voltage across each cell increases and with the normal recommended 
charge current flowing, eventually rises to about 2. 6 to 2.7 volts per 
cell for a new battery or 2. 4 to 2. 5 volts per cell for one which has been 
in service for some time.
Although the level of the electrolyte within each cell will rise slightly, 
especially towards the end of charge, due to the presence of gas bubbles 
in the electrolyte, it is adviseable to top up the cells with pure water 
if the levels are low before commencing recharge. This ensures that 
the topping-up water and electrolyte are thoroughly mixed during gass­
ing.
The temperature of the battery rises during a recharge due to electro­
chemical effects and it is important that it should not exceed 52° C 
(125° F). Otherwise, permanent damage to both the battery and charg­
ing equipment may result.
The cells should not gas too vigorously during charge as this causes 
loosening of the active material on the surface of the plates. High tem­
peratures and very vigorous gassing are usually signs that the charge 
rate is too high but it should be understood that at charging currents 
approximating to those recommended by the battery manufacturer, fa­
irly active gassing does take place as the recharge nears completion. 
Normal Rate Charging
It is preferable that auxiliary charging should be carried out at the man­
ufacturer's recommended current which is usually a value in amperes 
equivalent to 7% / 10% of the battery's nominal ampere hour capacity at 
the 20 hour rate. This current is the most suitable one for applying 
throughout the recharge as it will cause neither over-vigorous gassing 
nor excessively high temperatures unless ambient temperatures are 
unduly high.
Charging can be commenced at higher currents providing that they are 
reduced to not more than the normal recommended one when gassing 
commences or temperature reaches 52° C (125° F).
It is customary to continue a normal rate charge until cell voltages and 
electrolyte specific gravities remain constant over five successive 
hourly readings.
If the battery has operated on the vehicle in a discharged condition for 
some time before the Bench Charge is given, it may not be fully re­
coverable. If this is found to be the case, the advice of the manufactur­
er should be sought, even though the chances of a complete recovery 
might be limited.
Fast Charging
Fast chargers have become quite popular in recent years mainly be­
cause they enable garages to give a prompt recharge service to the 
motorist. They are not usually intended for complete recharging of 
the battery but more as a means of bringing the battery to a state where 
it will operate the vehicle's electrical equipment.
The occasional boosting of a healthy battery from a reputable make of 
fast charger will not appreciably affect its life or performance, pro­
viding electrolyte temperature and gassing are taken into consideration. 
The vast majority of fast chargers are capable of bringing the battery 
to about 90% fully charged over a period of about one hour and in this 
state it will be suitable for replacing on the vehicle.
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tapering current characteristic. However, it is still important to 
check battery condition prior to charging as definite protection for 
an unhealthy battery is not always ensured.
Low Rate Charging
Low rate chargers have an output of 1 or 2 amperes and are capable of 
fully charging a discharged battery over a period of, say, two or three 
days. They are, however, primarily intended for periodic charging of 
idle batteries to ensure that they are ready for immediate service or 
as a supplementary charging source when a vehicle is doing insufficient 
running to maintain the battery in a reasonable state of charge.
It is important that once the battery has reached a fully charged state 
it should not be left on charge even though the charging current is low 
as unnecessary deterioration would occur.
Battery manufacturers usually specify a minimum charging current of 
not less than £ normal for low rate charging. Lower currents restrict 
the amount of gassing on charge to less than desirable and the condit­
ions approach "Trickle Charging".
Trickle Charging
Trickle Charging is a term often confused with low rate charging. The 
former refers to charging at a very low current which is just sufficient 
to balance the normal open circuit losses of the battery and consequent­
ly maintain it in a fully charged state.
In fact, the current would be insufficient to charge up a discharged bat­
tery. The design of and materials used for the starter battery have been 
based on conditions experienced in vehicle operation and to trickle cha­
rge a battery of this type would cause deterioration of the plates and 
progressively increasing open circuit losses. In other words, a battery 
which has been taken out of service will be far more satisfactorily main­
tained by Normal or Low Rate Charging at 1 or 2 monthly intervals than 
by attempting to balance the open circuit losses by continuous trickle 
charging.
CHAPTER 18
Operation of Batteries in High and Low Temperatures 
Low Temperatures
There is little danger of the acid freezing in a battery which is opera­
ting under normal conditions. Even in an appreciably discharged state 
of 1.140 at 15 C. the acid electrolyte would not freeze until about 
-13 C., whilst in the fully charged state of 1. 280 at 15°C. the temp­
erature would have to fall as low as -68°C. before freezing occurred. 
However, some extra care should be taken during a cold spell -1°C. 
Water near to freezing point should not be used for topping up and it is 
and it is advisable to top up immediately before the battery is to be 
charged to ensure that the acid and water are thoroughly mixed.
The energy demand on the battery is heavier during cold weather than 
at normal temperatures. As well as more power being required for 
engine starting, the battery is usually called upon to operate such 
accessories as heaters and demisters. At the same time an inherent 
characteristic of storage batteries is that their electrical output is 
reduced at low temperatures. A battery which will function satisfact­
orily in summer may fail to start the engine in the winter. These 
considerations make it all the more important to see that the battery 
is fully charged and properly maintained during cold weather.
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petrol pump, the windscreen wipers, electric clock, traffic indicators, 
heater, a cigar lighter, headlights, foglight, Ignition system, In addit­
ion to the car radio, it must be surely, the heart of the electrical sys­
tem on a motor vehicle.
Since a vibrator receiver requires more current than a transistorised 
or all transistor receiver, corroded or dirty terminals will have a 
greater effect on the operation of the receiver.
For instance, a receiver which requires 3 amperes at 12 volts, will 
only receive some 9 volts, if there is a resistance of only 1 ohm be­
tween the battery termlnal'and the battery post or between the earthing 
terminal and the car chassis.
This will result in weak reception, since the H.T. of the receiver at 
the rectifier cathode will be low. To consider the effect of a 1 ohm res­
istance, we may take the "step up" ratio of the vibrator transformer as 
1 : 20 that is, for 1 volt in the primary winding, we get 20 volts at the 
secondary winding, the voltages being of course alternating in each 
case. Hence, if we should reduce the voltage to the vibrator transform­
er primary by 3 volts due to dirty terminals etc. we would also reduce 
the resultant A. C. voltage for subsequent rectification by 60 volts, a 
serious loss.'
With regard to the transistor type of receivers, a d. c. resistance of 3 
ohms, due to dirty terminals, would reduce the voltage from 12 volts to 
about 9 volts at the receiver, assuming the usu^lI current consumption of 
1 ampere at 12 volts. It will be obvious that, if the receiver cannot have 
its correct working voltage applied to it, the normal current consumption 
is not possible. Even so, the loss of voltage to the receiver is serious 
enough to result in weak reception being experienced. A quick test of the 
state of the battery can be made by switching on the headlights or wipers.
If the former are dim and the latter moves very slowly, it would appear 
that the battery voltage is very low. The engine of the car can be started 
and if the lights become brighter and the wiper moves with greater speed 
the charge of the battery is indeed very low. Such conditions would result 
in the volume of the car radio being good when the car is being driven at 
speeds and low or weak when the engine is just ticking over.
In such cases, it may be that the dynamo is not charging correctly due to 
a faulty regulator, this must be checked by the motor vehicle electrician 
to ensure that both are working correctly.
It follows then, that no matter how efficient the aerial may be, or how 
high the sensitivity of the receiver, it will all be of no use unless the bat­
tery is kept up in tip-top condition.
A high resistance voltmeter is practically useless for car battery testing 
and a meter which provides a "load" test is to be desired since if the volt­
age falls below a certain value during such test, indicates that the battery 
although having been fully charged has an internal resistance higher than 
normal. It is usual to test the battery cell by cell.
In the following chapter means of testing batteries will be given with an 
instrument designed for this purpose.

CHAPTER 20 
Testing Car Batteries
One of the most efficient methods of testing the condition of car batteries 
is provided by the "Exide" 'Double-Check' battery tester. This instrument 
ensures that the batteries so tested are capable of doing their job and in 
effect provides bench testing facilities on the car.
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CHECK ONE 
Testing State of Charge
For this test, readings are taken on the scale marked BATTERY CONDI­
TION - OPEN CIRCUIT
state of charge of the cells in the same way as a hydrometer reading. 
Test

its purpose is to evaluate the

(1) Before beginning to test the battery, turn ON all the vehicles 
lights for a period of about half to one minute. Then switch OFF. This 
is important to stabilise the cell voltages.

V/ith the engine's lights and accessories switched OFF, apply 
the test prod points firmly to each cell in turn. Note the readings on the 
BATTERY CONDITION - OPEN CIRCUIT scale,

+U9�

Assessment
(1) If all the cell readings fall in the 'FULL' (green) band and 
are within three divisions of each other, the battery is adequately char­
ged and serviceable.
+U9 If the cell readings are within three divisions of each other, 
but fall in the 'RECHARGE' (red) band, the battery is in need of a 
charge.
+G9 If the cell readings vary by more than three scale divisions, 
the battery is suspect and check TWO - TESTING UNDER LOAD, may 
confirm this.
Check TWO 
Testing Under Load
For this test, readings are taken on the scale marked BATTERY CON-

and its purpose is to measure ac­
curately the voltage of each cell under load in order to indicate possible 
failure in service.
Test

DITION - DISCHARGING .

(1) Put the discharge load into circuit by depressing the red but­
ton in the prod handle.

Apply the test prod to each cell in turn and after approxi­
mately five seconds note the reading on the scale marked BATTERY 
CONDITION - DISCHARGING

+U9

Assessment
(1) If all the cell readings are in the 'GOOD' (green) band the bat­
tery is serviceable.
+U9 If any cell readings are in the 'FAILING' band or are falling 
rapidly towards 'FAILING' the battery should be given a bench charge or 
replaced.
N.B. The decision whether to replace a battery or to restore it by 
recharging will be influenced by its age. The age of a battery may be 
obtained from the owner or from the manufacturer's code markings.*

If the battery is of comparatively recent manufacture and re­
covery seems possible, it should be fully charged and allowed to stand 
for twelve hours then re-tested as above. If any cells then give a reading 
in the 'FAILING' band the battery should be replaced.
NOTE : Provided checks ONE and TWO indicate a healthy battery, you 
may if desired proceed with the CHARGING CHECK.

+G9
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Connect a 1 mfd condenser to main terminal of the 
generator and mount under the generator mounting bolt. 

PETROL ENGINED VEHICLES (PETROL INJECTION)
TREAT AS DIESEL ENGINED VEHICLES 
DIESEL ENGINED VEHICLES E. R. E. S.
Connect a 1 mfd condenser to B terminal on control box and mount cap­
acitor on adjacent body metal work. Connect a 1 mfd condenser to D 
terminal on control box and mount capacitor on adjacent body metal 
work.
DIESEL ENGINED VEHICLES, ISOLATED ELECTRICAL SYSTEM 
Connect a 1 mfd condenser to B + terminal on central box and mount 
capacitors on adjacent body metal work. Connect a 1 mfd condenser 
to B - terminal, 
minal on control box.
WINDSCREEN WIPER MOTORS. HEATER FAN MOTORS 
VENTILATION FAN MOTORS

Earth Return Systems
Bond wiper motor case to body and 'earthy' terminal of 
motor.
Connect a 1 mfd condenser across motor terminals 
Isolated Wiring Systems 
Bond motor case to adjacent body metal work 
Connect a condenser 0. 5 to 1 mfd. between + VE ter­
minal of motor and case/or - VE terminal and case/or 
both.

ELECTRICAL CLOCKS
Connect a 0. 25 mfd condenser across clock supply terminals at clock. 
INSTRUMENT VOLTAGE STAB I USERS
Connect a 1 mfd condenser between terminal marked "B" only and case 
of stabiliser.
ELECTRIC MAGNETIC SPEEDOMETERS

Bond speedometer transmitter body to vehicle chassis 
Connect a 1 mfd condenser to + VE supply terminal of 
speedometer transmitter and mount capacitor on trans­
mitter body.
Repeat '2' for - VE supply terminal 
It may be necessary to fit a 1 mfd condenser between - 
VE busbar in body junction box and vehicle body metal 
work adjacent.

TEMPERATURE TRANSMITTERS, BUZZERS, TRAFFICATORS 
Connect a 1 mfd capacitor across supply terminals or from one or 
both terminals to adjacent body metal work.
FLUORESCENT UGHTING

The aerial must be sited as far away as possible from 
the nearest lamp and from any cable form.
All leads from ballast units to lamps must be wired in 
screened cable.
The screening must be connected to each lamp fitting 
and earthed to vehicle boday metal work at ballast unit. 
Ballast units must be earthed to vehicle body metal work 
at ballast unit.
Where integral lamp/ballast unit fittings are employed, 
the wiring to any slave lamp must be wired in screened 
cable as in (3).

Generator

Connect two 1 mfd condensers from D to D + ter-

(A)
(1)

(2)
(B)
(1)
(2)

(1)
(2)

(3)
(4)

(1)
'*(2)

(3)

(4)

(5)
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BRITISH LOCAL RADIO STATIONS

BAND
MW VHF 

m kHz MHzStationTown
Birmingham 
Birmingham 
Blackburn 
Brighton 
Bristol 
Carlisle 
Carlisle 
Chatham 
Derby 
Derby 
Edinburgh*
Glasgow 
Hull 
Leeds 
Leicester 
Liverpool 
Liverpool*
London 
London 
London 
London 
London 
Manchester 
Manchester 
Newcastle/T 
Newcastle/T* Metropolitan Broad­

casting
Radio Nottingham 
Radio Oxford

Radio Birmingham 
Sound Broadcasting 
Radio Blackburn 
Radio Brighton 
Radio Bristol 
Radio Carlisle 
Radio Carlisle 
Radio Medway 
Radio Derby 
Radio Derby 
Radio Forth 
Clyde Radio 
Radio Humberside 
Radio Leeds 
Radio Leicester 
Radio Merseyside 
Sound of Mersey 
Radio London 
London Broadcasting 
London Broadcasting 
Capitol Radio 
Capital Radio 
Radio Manchester 
Piccadilly Radio 
Radio Newcastle

BBC 206 1456 95.6
1151 94.8261IBA

BBC 351 854 96.4
1485 95.3BBC 202
1546 95.5
755 95.6

BBC 194
BBC 397
BBC 206 1456
BBC 1485 05.8

1151 98,5 Main
94.2 Relay

202
269BBC

BBC
IBA 194 1546 08.8

95.1IBA 261 1151
1485 96.9
1107 62.4
1596 95.1
1485 65.8
1546 96.7
1458 94.9
719 97.3 Now

1151 97. 3 Later
557 '95.8 Now 

1546 95.8 Later
1456 95.1
1151 97.0
1456 95.4

BBC 202
271BBC

BBC 188
BBC 202

194IBA
206BBC
417IBA
261IBA
539IBA
194IBA
206BBC
261IBA
206BBC

1151 97.0
1523 95.4
1485 95.2
1151 96.0
1034 97.4 Main
- 88.6 Relay

1546 95.2 Main
- 95.9 Relay
997 98.1 Main

Relay

IBA 261
197Nottingham 

Oxford 
Plymouth*
Sheffield Radio Sheffield
Sheffield Radio Sheffield
Sheffield*
Sheffield*
Southampton 
Southampton 
Stoke on Trent Radio Stoke 
Swansea* Swansea Sound

BBC
BBC 202
IBA 261
BBC 290
BBC

194IBA
IBA

Radio Solent 
Radio Solent

301BBC
BBC 188 1596
BBC 1500 96.1

1167 95.1
200

IBA 287
* Not Yet Open
The following IBA stations will follow in due course : Belfast / 
Blackburn / Bournemouth / Bradford / Brighton / Bristol / Cardiff / 
Coventry / Huddersfield / Ipswich / Leeds /Nottingham / Portsmouth / 
Reading / Teesslde / Wolverhampton.
feBC = British Broadcasting Corporation 
IBA ■* Independent Broadcasting Authority
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