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RECEIVER REMOTE CONTROL 
Use of the Extension Loudspeaker Leads 

By J. F. O. VAUGHAN, 
Grad.I.E.E. 

T HE extension loudspeaker 
is a familiar sight in homes 
today, and in many in-

stances it offers a cheap and satis-
factory alternative to a second re-
ceiver. Some kind of volume con-
trol is often fitted to it, but it is 
very rare indeed to find that any 
provision is made for switching 
the set on or off from the remote 
point. This is a serious disadvan-
tage but one which is not difficult 
to overcome. The facility is pro-
vided by the remote control 
system described in this article, 
and it does it without requiring 
any additional wires between the 
receiver and the extension loud-
speaker. The writer has had the 
system in use since 1942, and it 
has needed negligible mainten-
ance. 
The basic circuit is shown in 

Fig. f, and it will be seen that 
blocking capacitors are inserted in 
one extension loudspeaker lead; 
one at the receiver end and the 
other ht the loudspeaker. The 
extension leads can then be used 
to carry a unidirectional control 
current as well as the speech 
currents. The insertion of the 
capacitors theoretically introduces 
some loss of bass which depends 
on their capacitance and on the 
output impedance of the receiver. 
In the writer's case, the set 
had a pentode output valve with-
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were found to be adequate, the 
loss of bass being barely percept-
ible. 
In the case of an output stage 

with negative voltage feedback, 
or one employing triodes, the cir-
cuit impedance is low, and in the 
limit when the set impedance is 
zero, an effective capacitance of 
50 µFs causes a loss of 18 db at 
fop° cycles. In such cases the 
value of the capacitors will have 
to be greatly increased. It is sug-

high impedance, with the usual 
fj• to 3 ohms extension loud-
speaker, not appreciably to by-
pass the audio signals. The 
writer has tried inserting a low-
resistance choke in series with the 
relay, and by-passing the latter 
with an electrolytic capacitor. 
This helps, but is not necessary 
unless a very high audio output 
is required from the extension 
loudspeaker. The trouble then is 
not the attenuation caused by the 
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gested, however, that the aural 
test should be the deciding factor. 

Referring to Fig. i, in normal 
use the push-button contacts are 
open, the battery merely main-
tains a polarizing voltage across 
the two capacitors, and the audio 

signal from the 
radio set passes 

ioo through . them 
to the buds-
speaker. 
The relay is of 

the type which 

Fig. i.— The basic 
remote-control cir-
cuit. Closing the 
push-button switch 
energizes the 
primary relay and 
so closes its con-

tacts. 
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out negative feedback. The im-
pedance in this case being high, 
two capacitors of foo µF each 
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requires not more than, say, 
6o mA to operate it, at 3 volts, 
and is therefore of sufficiently 

Fig. 2. The:complete circuit 
showing the secondary relay 
and mains circuit added to 
the basic arrangement of 
Fig. r. The volume control 

is also shown. 
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POINT  

relay but the fact that low signal 
frequencies rattle the relay, which 
may consequently send false sig-
nals to the controlled circuits. 
For normal levels, such a refine-
ment is not needed. 
The use of a battery is open to 

criticism, but the alternatives are 
complicated and wasteful of 
power. An ordinary twin-cell 
cycle-lamp battery usually lasts - 
more than twelve months, and is 
cheap and easy to replace. The 
contacts at the loudspeaker are 
only closed when the actual 
operation of switching on or off 
is being performed; no power is 
taken from the battery at other 
times. 
The relay shown in Fig. z is 

not used to carry out the actual 
,-witching operation itself, but to 
control another relay which per-
forms this function. This second-
ary relay must alternately make 
and break a circuit at successive 



June, 1947 Wireless World 213 

operations. The photographs 
below show the construction. 
The core is built up of U-shaped 
laminations in wide, and outside 
dimensions i I in by i I in, stacked 

which to plug the set's mains 
leads, and flexible leads can be 
arranged to plug into the " Ex 
ternal L.S. " terminals on the set 
and into the power point and 

" External L S ' 
sockets in the skirt-

ALL MAINS ing. 
Assuming every-

thing to be off to 
start with, the 
sequence of opera-
tion is as follows. 
The • act of pressing 
t h e push - button 

short-circuits the loudspeaker 
leads and completes the circuit 
from the battery through the 
primary relay, the contacts of 
which close and cause the second-
ary rely to be energized from the 
mains. The switch on the second-
ary relay closes, and remains 
closed even after the push-button 
has been released, and the relays 
de-energized. The set is thus 
switched on, and the volume can 
be controlled at the remote loud-
speaker. To switch the set off, 
the button is pressed again, the 
sequence of events is repeated, 
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Fig. 3. If the se-
condary relay is 
designed for D.C. riiraRIM v 
operation it is CONTACTS 

necessary to include a rec-
tifier and reservoir capa-

citor as shown here. 

to a depth of in. The coil, 
which is intended to operate on 
230 V 50 c/s, consists of 7,000 
turns of 38 S.W.G. enamelled-
copper wire, and is placed over 
one limb of the core. It has a 
resistance of 75o1"/ and an induct-
ance, with the armature at-
tracted, of 2 henrys. This value 
depends, of course, on the air-gap, 
which has been taken as •212- in. 
The armature is also laminated, 
and has the same cross-section as 
the core. It is hinged to the latter 
by means of a bracket fixed to 
its outside limb. 
An extension on the armature 

carries a switch, the plunger of 
which is arranged to bear against 
a bridge mounted over the coil. 
This switch, of the type found on 
reading lamps, closes a circuit at 
one operation and opens it at the 
next. It is wired in one of the 
mains leads to the receiver, the 
mains switch on the set being left 
on, the set tuned to the required 
station, and its volume control set 
to the required level. Fig. 2 

shows the complete circuit. 
The volume control on the ex-

tension loudspeaker is of the con-
stant-impedance type, so that its 
operation does not affect the 
volume at the set speaker, or at 
any other extension loudspeakers 
which may be in circuit. These 
latter, of course, must be fitted 
with blocking capacitors, but the 
volume control and push-button 
will not necessarily be fitted to 
them all. 
The " local " unit, consisting of 

the two relays, the battery and 
too-µF capacitor can be a separ-
ate small unit near the receiver. 
Sockets can be provided into 

HALF-WAVE 
METAL RECTIFIER 

Primary and secondary re-
lays are shown above on 
the left and right respec-
tively, while a close up of 
the latter appears on the 
right. Here the mounting 
of the switch on the arm-
ature can clearly be seen. 

and the switch operated by the 
secondary relay is moved to the 
off position. 

If the device which is used as 
the secondary relay happens to be 
D.C. operated, it can be powered 

by the battery, but as the force 
required to operate the push-on 
push-off type switch is consider 
able, it cannot merely replace the 
primary relay. To obtain say six 
watts from a three-volt battery 
(which is possible under pulse 
conditions) the circuit resistance 
must be kept down to about i¡ 
ohms. This means a very low im-
pedance relay which would notice-
ably attenuate the audio signals. 
Also the resistance of the loud-
speaker extension wires would be 
important. Even if the primary re-
lay is retained, however, if D.C. is 
required, a better plan is to supply 
the secondary relay from the 
mains through a half-wave recti-
fier and limiting resistance, as 
otherwise the battery life will be 
very much reduced. The coil 
should then be designed for high-
voltage working. The rectifier 
and resistance, however, need not 
be designed to carry the required 
operating current continuously, as 
the duty cycle is very short; 
something like one second in an 
hour or more. The rectifier must, 
however, be designed to stand the 

peak inverse voltage; i.e., the 
peak mains voltage plus the uni-
directional voltage developed 
across the relay coil. This coil 
should be shunted by an electro-
lytic capacitor of 8 ILF or more to 
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Receiver Remote Control— 
pi event rattle. The arrangement 
is shown in Fig. 3. 
The resistance of the extension 

leads is in series with the primary 
relay, but with normal wiring this 
is small in comparison with the 
resistance of the relay coil and has 
little effect on the available cur-
rent. 
Care must be taken to ensure 

that the voltage across the elec-
trolytic capacitor in the remote 
loudspeaker is of the correct 
polarity. Some loudspeaker ex-
tension systems employ non-
reversible plugs and sockets. This 
will prevent accidental reversal 
of polarity in the event of the 
loudspeaker's being temporarily 
disconnected. Non-reversible 
plugs and sockets are not fool-
proof, however, as the con-
nections between one room and 
another may be crossed. It is, 
therefore, necessary to check the 
polarity at all the sockets and 
make them uniform. This can 
easily be done by connecting a 
battery across one socket, and 
testing at the others with a volt-
meter. If the plugs are reversible, 
and the chance of wrong con-
nection cannot be avoided, re-
versible electrolytics can be used, 
but are not so readily obtainable 
as the polarized type. 
The secondary relay current is 

about 0.3 A and so the contacts 
of the primary relay are required 
to make and break 230 volts A.C. 
at this current. The telegraph 
type of relay, which is the natural 
choice for this purpose, is usually 
fitted with rather light contacts, 
but the writer has found that per-
fectly reliable operation can be 
obtained if a relay with two pairs 
. of " make " contacts is used, and 
the contacts wired in series so as 
to present a double gap when the 
contacts open. The G.P.O. 
" 3c000" type is suitable (see 
photo), and is available now in 
many radio shops as Government 
surplus. One with the required 
contact arrangement, and a coil 
resistance of 50 ohms should be 
selected. 

In order to get the full benefit 
from the remote volume control, 
it is preferable to arrange for the 
audio output from the set to be 
just too loud for normal listening. 
It is particularly irritating to find 
that the control on the extension 
speaker is " flat out," but that 
the sound level is still not high 
enough. 
For this reason it is desirable to 

fit a similar volume control to the 
built-in loudspeaker on the set, 
so that listeners at both points 
may adjust the volume to the re-
quired level, without affecting 
each other. 

COLONIAL BROADCASTING 
Extracts from an 

INFORMATION on the history 
-I- and development of broadcast-
ing in the Colonies and Protector-
ates, not readily available from any 
one source, has been collected by 
A. R. Burrows and published in the 
Bulletin of the International Broad-
casting Union. 
The author, who was secretary 

general of the Union for many years 
• prior to the war, will be remem-
bered by some readers as " Uncle 
Arthur" of the early days of the 
B. B.C. 
Some of the technical difficulties 

associated with colonial broadcast-
ing have been discussed in Wireless 
World from time to time, but, as 
stated in the Bulletin, the greatest 
problems are largely economic. 
We give below a few extracts 

from the considerable amount of 
information contained in the article. 

Prior to the Japanese invasion the 
broadcasting service in Malaya was 

Interesting Survey 

operated by the Malayan Broadcast-
ing Corporation, set up in 1941 on 
the lines of the B.B.C. At the ces-
sation of hostilities it was conducted 
by the British Military Administra-
tion and was later taken over by the 
Government's Malayan Broadcast-
ing Department. There are 
medium-wave transmitters in five 
towns, which are temporarily oper-
ating low-power equipment. They 
will later be equipped with ro-kW 
transmitters. This service is sup-
plemented by three S.W. transmit-
ters. There are also daily trans-
missions by four 7.5-kW S.W. 
transmitters in Singapore operated 
by the British Far Eastern Broad-
casting Service. 
•The broadcasting service in Hong-

Kong is controlled and operated by 
the Government. Before the 
Japanese invasion there were three 
transmitters in the Colony—one 
S.W. and two M.W. The M.W. 

transmitters are at present operat-
ing on reduced power and the re-
establishment of the S.W. service is 
being considered. 
The Palestine Broadcasting Ser-

vice, started in 1936, was originally 
part of the Department of Posts 
and Telegraphs, but in June, 1945, 
became a separate department of 
the Palestine Government. There 
are now two 2o-kW medium-wave 
transmitters at Ramullah, some 20 
miles north of Jerusalem, serving 
the 78,000 licensed listeners. 
The Bahama Islands possess a 

complete telecommunications organ-
ization which is controlled by the 
Government and provides all inter-
nal and external radio and tele-
phone services. There is a 5-kW 
M.W. transmitter and a 600-watt 
S.W. transmitter for broadcasting 
to the 1,200 set owners. About 28 
community receivers are in use in 
the outer islands. A weather obser-
vation and reporting service is con-
ducted in the islands for the U.S. 
Weather Bureau. The islands' 
broacasting service is utilized for 
one of radio's primary purposes— 
the saving of life—for it is the only 
means available for issuing hurri-
cane warnings to the isolated com-
munities. 

In Fiji a M.W. and a S.W. trans-
mitter are operated by Amal-
gamated Wireless (Australasia) 
under a Government licence which, 
after 12 years, expires this year. 

Ceylon's ri,000 listeners (1942 
figure) are served by a 5-kW 
medium-wave transmitter and a 74-
kW short-wave transmitter owned 
and operated by the Government. 
In addition a powerful S.W. trans-
mitter is operated by the British 
Army's South-East Asia Command. 

Cable and Wireless, Ltd., operates 
Kenya's four low-power medium-
and short-wave transmitters in 
Nairobi where there are some 7,000 
licensed listeners and an ever-grow-
ing number of community sets. 
Public address systems are installed 
in Mombasa and Nairobi. 

It is not possible in our limited 
space to deal with all the areas 
covered by Mr. Burrows' survey. 
In a number of them where there is 
no broadcasting service a rediffusion 
system is operated. It is perhaps 
of interest to note that the number 
of licensed listeners in some of the 
areas in which there is not a broad-
casting service is considerable. For 
instance there are some ro,000 in 
Malta, 8,000 in Trinidad and 
Tobago and 5,000 in Cyprus. 
The majority of the areas covered 

by the report are populated by 
peoples whose unaided resources are 
generally insufficient to enable them 
to buy receivers for themselves and, 
moreover, many lack an electricity 
supply. 


