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.30 THE BOOK OF THE TRANSISTOR . 

CHAPTER 6 

TRANSISTOR RECEIVERS & AMPLIFIERS 

The following circuits are, to a large extent experimental, and though 
values have been shown, the constructor may have to make alterations to suit 
the characteristics of the transistor in use. 

IU, C.,1Ic. 

::;1<><>0<" • 
1}l1 : '.Y. 
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THE BOOK OF THE TRANSISTOR. 31 

Fig. 26a shows the circuit of a simple receiver employing reaction. 
fhe coil should be of the type sold for crystal set construction, and jf possible 
of the tapped variety which employs a switch for finding the best aerial con­
nection. In this case, the coil should be connected" upside down." and 
tbe tapping used to select the best matching for the low impedence input to 
the transistor, Fig. 26b shows this type of coil connected in the conventional 
fashion. This circuit can be used by itself, to operate a pair of High-Z head­
phones, or jf desired, transformer coupled (Tl ) to a second transistor, as 
shown in Fig. 27. The normal ratio of T\ is 5: 1 but this is not always exactly 
correct. 

If the input and output impedences of the transistors are known, then 
the required ratio can be worked out by use of the formula:-

R
. • / Z Output. 

atlO=V 
Z Input 

For example, if a transistor of output impedence 20k n is to be fed into a 
circuit which presents an impedence of 200 n the calculation would be as 
follows:-

R
. • /ZOutput 

aho = V 
Z Input 

= 10: 1 

It should be pointed out that the figures used for this e.ample were 
chosen for convenience, and are not likely to be the figures encountered in 
practicf'. 
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32 THE BOOK OF THE TRANSISTOR. 

If only ODC transistor has been constructed, Fig. 26a could be used in 
conjunction with a valve amplifier, in the manner shown by Fig. 22. In the 
same way tbat two or more transistors can be coupled to form an audio 
amplifier; an R.F. stage could be constructed as shown in Fig. 28a. 
In this figure, the emitter is shown biassed from a separare hattery, hut there 
is DO reason why a resistor should not be connected in the base circuit as 
shown in Fig. 28b. The value of the emitter resistance R, is best found by 
a little experimentation and is between 1 & lOkn. A point to remember­
ALWAYS DISCONNECf THE COLLECfOR SUPPLY BEFORE 
BREAKJNG THE EMITTER CIRCUIT. U this point is not observed, the 
transi.~tor can easily be ruined by excessive collector current. 

I·S.V. 

fig. ?eg. 

-001". I­
OUlP'<l. , .. 4ct~ct .... 
1I" ... d cir<ull 

"' 
1f_F. C~O~ •• 

1-

",,, 

The next circuit which is shown in Fig. 29, is that of a Pre-Amplifier. 
which should give a voltage gain of nearly 50. Since there is no phase rever­
sal between input and output of the earthed-base connection, the base resist­
ance acts as a regenerative feed-back path. The fitting of a bypass capacitor C 
across the base resistor provided no detectable advantage in actual practice. 
but if the circuit proves unstable it will be necessary to connect one as shown 
dotted on the diagram. This circuit could be used as a moving coil micro­
phone pre-amplifier, by substituting a suitable matching transformer instead or 
the R-C input as shown. 

For those who are lucky enough to be able to obtain them, Mullard 
are producing P-N-P junction transistors for eJtperimental purposes. The 
author is not amongst the lucky few, but when he succeeds in obtaining them. 
he anticipates building a circuit such as shown in Fig. 30. This audio-amplifier 
should prove suitable for low-output pick-up heads in Ihe "High-Fidelity" 
class, most of which require an amplifier input sensitivity of 0.01 volt..s. 

It is intended that MuUard Types OC70 & OC71 should be used, but 
the values shown are purely tentative, and will have to be adjusted when the 
transistors become available. For the same reason, the eJtact ratios for trans­
formers T, and T~ cannot yet be calculated. 
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The fitting of a volume control to a transistor amplifier is not quite so 
simple as with the valve counterpart, since it must not affect the current flow· 
ing to any of the electrodes. 

hi Fig. 31, A & B show two satisfactory methods of connecting a 
\lolume cont rol which should be compared with C & D, both of which would 
be unsatisfactory. Variation of the volume control in Fig. 31C, would alter 
the emitter current; and in D, the transformer would cause a variation of 
collector current. Even the insertion of a condenser in between the volume 
control slider and the transformer, would not make this circuit desirable , 
bec~use the load impedence would vary with changes in volume control 
settmg. 

Fig. 32 is a circuit for the experimentally minded, and shows a Super­
Regenerative receiver. Those who have constructed Super.Regenerative 
receivers before, will know that such circuits are sometimes difficult to put 
into operation when first assembled. Tbey will also know that the results are 
well worth the small amount of experimenting necessary. This circuit can 
give remarkably good results when the transistor is operating under the 
correct conditions. 

The tuned circuit is in the collector lead, and feedback is supplied to 
the emitter via a low impedence coupling coil. The main difficulty with the 
transistor lies in the fact that it will not function as an oscillator and as 3 

detector, under the same bias conditions. 
This difficulty has been overcome in a very neat manner, as follows: ­

The transistor is biassed so that it will oscillate, and a diode is connected in 
its emitter circuit. This diode rectifies 3 small portion of the R.F. signal and 
a voltage is built up across resistor R , which is proportional to the ampli­
tude. R, being common to the emitter supply, the amplitude modulated 
signals produce a change in emitter current in accordance with the modulation 
frequency. 

The choke in series with R\ & Cit prevents the R.F. signal being by· 
passed to chassis by C,; but the audio signal developed across R, has no 
difficulty in reaching the emitter. It may be suggested that C, is shunting 
all the audio signal developed across R ,. This is actually not the case because 
the emitter offers a lower impedence path to all except the very highest audio 
frequencies. The circuit of this little receiver (Developed by Edwin Bohr), 
was first published in Radio Electronics on May 19th, 1954, and is represen· 
tative of the many ingenious transistor circuits which have been produced in 
the U.S.A. recently. The original circuit called for a CK722 transistor. with 
a IN34 diode. The experimenter, no doubt using his own transistor, will find 
that a Mullard OA50 is very satisractory ir tbe TN34 proves unobtainable. The 
coil used in the original was an adaptation of a rather special dusH:ored 
assembly known as a .. Ferri-Loopstick," which is probably unobtainable in 
this country. Bearing in mind the fact that the" Q" has to be as high as 
possible, the actual design has to be left to the experimenter. It should 
definitely be of a dust core construction, L, being about 7 turns of 22 s.w.g. wire 
for a Medium Wave coil. The exact gauge of wire is not critical, and the final 
choice will be governed by the size or L .. 
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CHAPTER 7 

UNUSUAL TRANSISTOR CIRCUITS. 

In this final chapter, it is intended to show the constructor a few of the 
many novel uses to which transistors can be put, followed by a short list of 
commercially made transistors. 

Fig. 33 shows a device using a P-N-P junction transistor such as an 
OC71, with which a sensitive relay can be operated. The transistor is con­
nected so that zero bias is applied to the emitter, under which condition the 
collector current is only 8 few micro-amperes. The application of an 
infinitesimally small signal (in the neighhourhood of .0001 watts), will he 
sufficient to operate the relay due to the sudden increase in emitter current. 
The input is only sensitive to a positive pulse of D.C., but the detector action 
of an unbiassed transistor renders it quite sensitive to an A.C. signal. The 
peak collector voltage of an OC71 is 10 volts and since the full hattery 
voltage appears across the transistor in the .. rest" position (the collector 
current being negligible), the battery has been limited to 9 volts. For maximum 
sensitivity, the relay has to be of very high resistance, but if this is so, the 
voltage drop across it becomes appreciable, thus" starving" the collector of 
volts and limiting the current output from the transistor. 

A relay must be selected which has a resistance value best suited to the 
transistor and available voltage. This value is of necessity a l' llpromise, and 
it will be found that a coil resistance of 4k n proves satisfac .-:y. The relay 
should be of the type which closes with a 1 rnA current, anu such an item 
should be available from one of the m':lny II Government Surplus" dealers. 

A miniature morse·code oscillator can be very easily constructed from 
a point·contact transistor using the circuit shown in Fig. 34. 

The output transformer forms a common coupling impedence which 
feeds part of the output back into the input, in the correct phase for oscilla­
tion. Bias for the emitter is obtained due to the voltage drop across T, 
primary. for which reason the D.C. resistance should be reasonably high. An 
output transformer having a primary impedence of 8 to IOk n should prove 
suitable. 

The resistances in the emitter circuit affect not only the frequency of 
oscillation, but also the emitter current, and for this reason R, should not be 
made lower than the value shown. The layout can be made very compact 
using a miniature loudspeaker, and since the key is fitted in the battery lead 
no ON·OFF swi tch is required. Instant" warm up" is of course a feature 
of all battery.operated transistor circuits. 
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The crystal oscillator shown in Fig. 35 employs a point-contact tran· 
sis tor in an earthed-base circuit. In this case the feedback path is provided 
by a 7 Me/s crystal between collector and emitter, instead of a common base 
impedence. In the interests of simplicity and economy of space. a carbon 
microphone is used to modulate the collector supply. The inductance L 
should be wound on in diameter former, using about 16 turns of No. 25 s.w.g. 
enamelled wire. The aerial coil should be wound on the same former. using 
No. 22 s.w.g., about 4 turns being sufficient. 

H it is desired to use a commercially made transistor, the Mullard 
Type OC5l could be tried, and although 7 Mcls is in excess or the manurac­
turers upper frequency limit, it should be possible to get the circuit to 
oscillate satisfactorily. 

The range of this little transmittei will be limited to very short dis­
tances, but a practical use might be found in such instances as " ground to 
roof It communication, when adjusting the position of a television aerial for 
maximum signal strength. 

The final circuit requires no battery at all. Fig. 36. Power for this 
audio oscillator is obtained from a Photo-Voltaic cell such as can be found 
in a photoo<::lectric Exposure Meter. The circuit needs little comment apart 
from the unusual power source, whi(h should be obtainable at most of the 
lead ing photographic dealers. Emitter bias is developed across the 4' 7k n 
base resistor which is of sufficiently high value not to shunt the incoming 
emitter signal. 

Output can be taken in two ways; either using a pair of 4kn head­
phones as shown at PI' or by using a hearing-aid crystal earpiece as shown 
by P1 and Cr 

The reader will have noticed many "DON'TS" in this small book. 
These have not been inserted just to make life difficult; but rather to ensure 
that the maximum amount of pleasure is derived from making, and handling, 
these fascinilting newcomers to the science of radio. 
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BRIEF DETAILS OF COMMERCIALLY MADE TRANSISTORS 

MULLARD 

OC50 

MULLARD 

OC5l 

G.E.C. 

GET·l 

G.E.C. 

GET·2 

POINT CONTACT TYPES 

For low voltage and power levels. 
Max. negative collector/base volts 30v 
Collector current limit -12mA 
Max. emitter current + 10 rnA 
Max. total dissipation 120 rnW 
Current amplification factor « 2.1 

Designed for lise in switching circuits 
where large signal parameters are of 
primary interest. 
Max. negative collector/base volts 
Collector current limit 
Max. emitter current 
Max. collector dissipation 
Current amplification factor « 

General purposes. 
Max. negative collectorlbase volts 
Max. collector dissipation 
Current amplification factor IX 

Designed lor low signal levels. 
Max, negalive collectorfbase volts 
Max. collector dissipation 
Current amplification factor :x 

50v 
-15mA 
+15 rnA 
100 rnW 

2.5 

50v 
100 mW 

2.5 

30v 
50mW 
3.9 
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MULLARD 

OC70 

MULLARD 

OC71 
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P·N·P JUNCfiON TRANSISTORS 

All glass construction, replaces Type 
OCIO which had a plastic envelope. 
Low noise, low voltage audio frequency 
type for use in amplifying stages 0/ 
hearing aids. 
Max. collector/emitter volts 

Max. collector current 

Max. emitter current 

Max. collector dissipation 
Earthed emitter, base input» 
Earthed base, emitter input CI 

Peak 
A verage 
Peak 
Average 
Peak 
Average 

All glass construction, replaces Type 
OC12 which had a plastic envelope. 
P-N-P type tor lise in amplifying or 
OUTpUt slages. 
Max. collectorfemitter volts 

Max. collector current 

Max. emitter current 

Max. collector dissipation 
Earthed emitter base input 7; 

Earthed base. emitter input Xl 

Peak 
Average 
Peak 
Average 
Peak 
Average 

-lOv 
- 5v 
- lOrnA 
- 5mA 

lOrnA 
5 rnA 
6mW 

30 
0.968 

- IOv 
- 5v 
- lOrnA 
- 5mA 

lOrnA 
5mA 
6mW 

50 
0.98 

41 
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No. 

2A 

28 

2C 

2D 

2E! 

IF 
2G 

2N30 

2N31 

2NJ2 

2NJJ 

2NJ4 

2NJ5 

2N36 

2NJ7 

2NJ8 

2N41 

2N43 

2N44 

2N45 

2N57 

)NJI 

AI698 

CK716 

CJ{72! 

TYPE 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P·N·P 

N·P·N 

P·N·P 

P·N·P 

P·N·P 

P·N·P 

P·N·P 

P·N·P 

PURPOSE 

General 

General 
Switching 

General 

General 
Switching 

Switching 

Amp. Oscillator 

Amp. Oscillator 

Pulse or Swi{ching 

Oscillalor 50Mc/s 

General 

General 

General 
General 

General 

Audio Amplifier 

Audio Amplifier 

Audio Amplifier 

P·N·P Audio Amplifier 

P-N-P Audio Amplifier 

P. CONT. Switching 

P. CONT. Switching 

P. CONT. General 

p·N·r General 

AMERICAN TRANSISTORS 

LIMITING 
TYPICAL OPERATION VALVES CHARACTERISTICS . 

T 

C eBB • • dbPowerrnW C C rnW B 
oM. d •. oM. 'fOkI mA..... mA ...... _ _ .. In power ,01 .. 

-10 

-10 

0/-2 

-15 

1.0 

1.0 

4.0 J.O 

1.0 0 

-15 1.0 0 

0/-1.2 5.0 J.O 

0/-1.2 5.0 3.0 

n n ........ 
800 15k 20 50 8 120 

800 15k 

500 10k 20 

50 8 120 

50 8 100 

50 8 100 

50 8 100 

100 8 120 

100 8 120 

C B 
-0 0 

475 57 17 20 

-25 

-8 
-6 
+6 

-6 
-6 
-6 

-5 
-5 
-5 

-28 
-25 

-10 

-J 

0.5 

J.J O.J 

10 

10 

1.0 0.25 

1.0 0.25 

ROO 20 

400 31k 21 40 8 50 J 

1.0 8.5 7 JO 0.8 

1.0 O.oI 1000 JOk 

1.0 0.Q2 1000 JOk 

1.0 0.05 1000 30k 

40 

40 

40 

36 

J2 

25 8 50 8.0 

25 8 50 8.0 

20 8 50 

20 8 50 

20 8 SO 

1.0 

1.0 

1.0 

40 

0.5 

1.5 0.5 

~.Q 0.3 

22 40 

22 J9 

22 38 

7k 14 

500 15k 

25 15 SO 15 

45 10 ISO 10 

45 10 ISO 10 

45 10 150 10 

6(J 100 

100 15 f20 15 

250 15k 45 18 3.0 40 4 100 10 

mo 22)~ 2.8 20 ~ JO ~.o 

• o • 
2 

2 

2 

2 

2 

2 

2 

200 2.2 

400 2.2 

2.2 

200 

45 

JO 

15 

.98 

.98 

2.5 

2.5 

40 

~ 

:i! 
'" 
'" 8 
" o 
." 

.... 
:I: 

'" .... 
'" 

* a 
'" 
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Ii AMERICAN TRANSISTORS 

-----------------------------------------------------
Ii< 

(1(7h 

G· " 
G· II.'\ 

M I 6~~ 

M1725 

MI129 

MI752 

OC50 

Oesl 

PT·2A 

PT·2S 

R1734 

RD2517 

RD2520 

RD252 1 

RD2525 

RR·14 

RR·20 

RR·21 

RR·34 

T·21A 

TA·16 IB 

TP·OI 

X22 

X23 

TYPE 

P·N·P 

P.CONT. 

P.aJNT. 

P.CO'IT. 

P. COl\'T. 

P.aJNT. 

P·N·P 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

P.CONT. 

N·P·N 

N·P·N 

N·P·N 

N·P·N 

P·N·P 

P·N·P 

P·N·P 

P·N·P 

P.CONT. 

P.CONT. 

P.CONT. 

N·P·N 

N·P·N 

PUR POSE 

General 
Amp. (};ciilator 

Switching 

Switching 

A ujio and Carrier 

Audio and Carrier 

General 

Amp. Oscillator 

Switching 

Audio Amplifier 

Switching 

Switching 

Audio and R.F. 

Audio and R.F. 

Amp. Oscillator 

Amp. Oscillator 

Audio Amplifier 

Audio Amplifier 

Audio Amplifier 

Audio Amplifier 

General 

General 

General 

Audio Switching 

Audio Switching 

LTMITING 
TYPICAL OPERATION VALUES CHARACTERISTICS 

.. .. 
c CliO It It dtI_",WC C",WB ... .,. 

'01" fI.A .. A..... In"", _ noIoc pi.. .,.,....., _ lIlA d-. lIlA KO a 0 un lib ..... 
« 

-1 .5 

-15 

-5 
-30 

-5 
-40 

-30 

-30 

4.5 

4.5 

4.5 

4.5 

-1.5 

-1.5 

-15.0 

-1.5 

-4.5 

-20 

-22.5 

4.5 

4.5 

0.5 

40 

5/1 

1.0 

1.5 

1/2 

1.5 

1.6 0 

1.0 

1.0 

0.5 

0.5 

3.0 

1.0 

1.0 

1.0 

0.5 1.0 

1.0 1.0 

3.0 1.5 

0.2 

0.3/0.8 

1.0 

1.0 

22 30 

475 20k 57 17 

800 20k 

800 

195 

190 

10k 

8k 48 18 4.5 

15k 5420/1850 

25 13k 

155 6800 43 

350 26k 

300 20k 57 19 

20 5 30 5.0 

3.0 30 7 100 

30 7 100 3.0 

50 40 80 40.0 

50 20 

50 20 

200 

200 

50 5 50 

30 25 120 

15.0 

15.0 

5.0 

100 15 120 15 

40 10 100 5 

40 10 100 5 

4500 22 32 1.9 30 5 

120 

50 

2.0 40 5 50 

12 

200 2.2 

500 2.2 

115 2.1 

75 2.5 

240 0.98 

2.5 

10 300 500 1.5 

500 2.0 

100 35 500 0.93 

500 35 100 0.95 

m 

~ 
o 
." 

m 
;l 
~ 4500 22 34 

22 37 

4500 22 42 

22 36 

22 40 

40 10 50 10.0 300 30 100 0.975 ~ 

500 

300 

400 

35 

35 

1.9 25 5 25 200 35 500 125 ~ 

5000 

30k 30 

30k 25 38 

20 

15k 55 22 50 

10k 18 

25 5 50 

25 5 50 

25 5 50 

20 5 30 

30 5 50 5 

35 

140 

100 

40 5 50 

40 5 50 

700 30 270 25 

270 40 

25 

500 30 270 10 

500 50 500 0.95 

700 30 

120 2 

2 

0.90 

0.95 e 
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INTERNATIONAL 
RADIO TUBE 

ENCYCLOPAEDIA 
I 1954-55 Edition __ I 
~ Price 42/-
~ ~ = Bernards (Publishers) Ltd. are pleased to announce that in = 

~ ___ 
=

i response to many thousands of enquiries, an entirely new and __ ==1 
up-to-date edition of this world-famous EncyciopOEdia has been _ 
produced. I Compilation of the original volume began early in 1946 under I 

s the expe~t guifd,nhoe of IMd' r. Bernard n. Babani, with the active __ E 
- co-operauon 0 t t wor s manufacturers. By 1949 over 15,000 

valve and tube types had been Iisttd and the first edition appeared. 

Sina: then, research has gone on unceasingly and over 3,500 
types have been added so that in this new edition more than 18,500 
valve and tube types (including Td~vision, Industrial and Military 
cathod~-ray tubes) from all ov~r th~ world ar~ presented . 
Th~ Encyclop:edia is unique in that types used by the Anned 

Services of the Commonwealth, U.S.A. and Europe ar~ completdy 
cov~red. in addition to th~ C.V. and normal civilian patt~rns. 

n~re is mor~ data---<ov~ring 5Om~ thousands of extra tum­
than in any oth~r comparable work: published. 

Tube base connections ar~ giv~n in continuation columns imme­
diately following the particular tube charact~ristic columns, or by 

~ base diagrams, th~reby obviating repeated ref~rence to other :: 

~ 5C~:s'section containing the technical matter and th~ instructions ! 
~ for using th~ tables has beea translated by native technicians into § 

i the f;~;~n2J,.J ::;;:~::~:-SPANISH, PORTUGUESE, I 
1; GERMAN. DUTCH. SWEDISH. NORIVEGIAN. = 

I ,i;:~!r~~~:fi~;~:~;?; I 
E Austria, Czechoslovakia, Poland, Spain, Swed~n, Denmark, 
§ Swit~~rland, Canada, etc. § 

1'"""l11li""1111"""""111"" '""111"""""111""1111"111111"111""111""""111111"""111"1"1111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllllmurmmmlmllllllnmi 
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Co"structors 1 
WHAT DO YOU KNOW 

ABOUT F.M.? 

ARE YOU AWARE THAT 

A chain of frequency modulation stations working 
at V.H.F. are to be installed throughout the British 
Isles. 
The first of these stations is already transmitting 
B.B.C. programmes. 
Quality is in advance of anything possible with 
ordinary receivers designed for AM. 

BUILD your own Frequency Modulation Receiver using 
modern valves and the latest circuit technique by 
following the detailed instructions given in :-

PRACI'ICAL F.M. 
This outstanding addition to BERNARDS RADIO SERIES 
is a translation of R. Descbepper's famous book. 

This author describes in detail the various specialised 
circuits which will be encountered, followed by complete 
instructions for numerous F.M. tuners and receivers. Large 
circuit diagrams, component lists, and full coil winding de­
tails are given. 

DON'T MISS THIS OPPORTUNITY TO GAIN 

PRACTICAL EXPERIENCE IN A NEW AND 

RAPIDLY EXPANDING FIELD 

No. 130 91" x 71" Price 5/-
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The E"'peror Btldiogr,.", 
FIRST ANNOUNCED AT THE 

1954 NATIONAL RADIO EXHIBITION 

FEATURES 
• 3 WAVEBAND COVERAGE. 
• DIRECT COUPLED STAGES FOR MAXIMUM 

QUALITY. 
• INDEPENDENT BASS AND TREBLE TONE 

CONTROLS. 
• PUSH-PULL OUTPUT FOR EFFORTLESS 

POWER. 
• THE NEW PlllLIPS AUTO-CHANGER WITH 

THE HIGH FIDELITY PICK-UP HEADS. 
Full constructional details are given in an easy to follow 
manner. The book is copiously illustrated with ACTUAL 

PHOTOGRAPHS as well as numerous drawings. 

BUILD TIllS SuPERB INSTRUMENT YOURSELF_ 

NO.110 9,' x 71" rRlf::E 3/6d. 

"LISTENER'S GUIDE TO THE 
RADIO X. TELEVISION STATIONS OF THE WORLD" 

INTERNATIONAL EDITION 

ENGLISH. FRANerAIS, DEUTSCH, NEDERLANDS. ESPANOL 

9,· X 7f· 48 pages Price 1/6d. 

This book is a must for every Wireless Set owner or Tele­
vision Viewer and remember there are more than 13 million paid 
Licence holders in this country alone. 

Por tbe first time ever, a complete Listener's Handbook has 
been prepared, which gives all the details of more than 10,000 Radio 
and T elevision Stations throughout the W orld. Comprehensive 
data as to where to get these stations on wireless or television 
recxivers. W ave. length. power, and call signs are all included, 
60 that any home or foreign station can easily be identified, or 
selected, by listener or viewer . 

• 
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VALVE & TELEVISION 
TUBE EQUIVALENTS 

"At a Glance" 

DEDNADDS (publi8bers) LTD. 

ANNOUNCE TIlE F1NEST EQUIVALENTS MANUAL 

EVER DEVISED, OONTAINING: 

• MORE THAN 8,000 VALVES AND T.V. TUBES 
LISTED. 

• NO CROSS REFERENCES. 

• ALL EQUIVALENTS SHOWN ON ONE LINE. 

• INCLUDES ALL BRITISH, U.S.A., GERMAN, 
FRENCH, DUTCH AND OTHER EURO­
PEAN TYPES. 

• COMPLETE C.V. TO COMMERCIAL LISTING. 

• COMPLETE COMMERCIAL TO C.V. LISTING. 

• ARMY, NAVY AND AIR FORCE TYPES IN· 
CLUDING u.s. SERVICE TYPES. 

• A COMPREHENSIVE TELEVISION TUBE RE-
PLACEMENT GUIDE. 

No. 124 91' x 71 ' Price 5/-
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Primed by V. Cooper & Partners Ltd .• Flitcro!t sr .. W.e.2 

lor Bemards (Publishers) Ltd .• The Grampialls. Western Gale. 
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