§il 2966 6213.014 £643)
e 4‘ MRT, 19?0

RADIO CIRCUITS
AND DATA

BY
G. A. QUARRINGTON

A.M.Brit.I.R.E,
A recogmised Authority on Radio and Television

[T L o7/

-t

T T1,

L/

NV, PHILIPS' GLOEILAS :  FaTRIEXEN |

SIBL. APRP. LASD.
REG. BIBLIOTHEEK-CENTRALE

THE CAXTON PUBLISHING COMPANY, LIMITED
CLUN HOUSE, SURREY STREET, LONDON, W.C.2

200385




-

JuNE 1948

f-l First PUBLISHED
May 1940

" REPRINTED

The Publishers guarantee that
the Binding, Printing, Paper,
and Blocks for Illustrations used
in this book are the products of
. British workers

Various circuits, devices and
principles described in this volume
form the subject-matter of letters-
patent or provisional protection

-“'
LAND BY »
Jmbiph s

& VINEY L1p
L O :.l-

0
DON

B
L



4 B RSN

FOREWORD

THE absence, among contemporary works on radio engineering, of a concise data book has
become increasingly more apparent. It is true that numerous text-books contain a few
tables, formulse or other matter, but a shelf of books is necessary before all normal informa.-
tion of this class is available, and even then, much valuable time can be wasted in finding it ;
when found it often leaves much to be desired, particularly from the point of view of
covering modern needs or presenting facts and figures in a form that is immediately usable.

It is perhaps not unreasonable to form the conclusion that very little original work has
been done on tabular data for more than a decade, old tables being published anew without
being brought up to date or remoulded to suit changing needs.

The aim of this small volume has been twofold. Firstly, to present a very carefully
selected series of circuits, data and formule ; and secondly, to reshape information so that it
covers present-day requirements, is freed from errors and inconsistencies of the past, and in
addition, includes both English and American standards.

The very complete index which follows these remarks permits quick reference to the
information required, since the cross indexing reveals the presence of any particular subject
under any reasonable heading. The main subjects are, however, briefly described below.

(i) A representative selection of the circuits of modern receivers marketed by Britain’s
leading radio manufacturers is included primarily to illustrate present-day design
tendencies.

{ii) A selection of useful circuits designed to perform a variety of functions.

(iii) A selection of relatively simple test gear circuits with full component values.

(iv) Formule and data selected and presented in such a manner that considerable
saving of time can be effected by regular use. Particular care has been taken to so devise
tables that all related data are available in a single table. The author wishes to thank
Mr. S. S. D. Jones, M.A., of St. Peter’s Hall, Oxford, who checked the formul® and made
a number of useful suggestions.

(v) Valve equivalent tables and valve base connections.

This volume is essentially complementary to Modern Practical Radio and Television,
since the latter is broad in its conception, whereas the former is precise in character and is
intended for quick reference as opposed to systematic study.

C. A. QUARRINGTON.
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INDEX

Refcrences to Circuit Diagrams are shown in italics

Acid dilution table, sulphuric, 71

Acoumulator acid dilution table, 71

Accumulator specifio gravity tables, 71

Adapter, television sound, 39

Aerial attonuation notwork design, 55

Aerial feeder, impedance of a concentrie, 53

Aerial feeder, impedance of a twin, 53

Aerial, length of a quarter-wave, 53

Acrial, length of a half-wave, 53

Aerial, length of o long wire, 53

A.C. voltage, current, impedance and powor, relation-
ehip botween, 51

Armerican scrows (used in radio), 69

Americon wire gaugo copper wire table, 58-9

Amplifier, a 2-stage pre-amplifier, 30

Amplifier, a 2}-wazt Q.P.P. battery, 21

Amplifier, a 10-watt A.C. mains, 28

Amplifier, a 20-watt A.C. mains, 29

Avwplifier deaign, formul® for R.C. coupled, 55

Amplification factor, calculation of valve, 54

Amplification, voltage, 54

Associations, directory of, 74

Attenuation network design, 55

Audio frequency capacitivo reactanco table, 64

Audio frequency inductive reactance table, 64

Audio frequency LC constantas, table of, §7

Audio frequency amplifier design, formuln for R.C.
coupled, 55

Audio oscillator, a general-purpose, 46

Audio oscillater, a simple neon, 47

B.A, screws, 69

B.S.F. screws, 68

Bandpase tuning, peak soparation, 53
Bare copper wire table, 58-9

Bases, valve, 75-83

Bass boosting and cortrol, 32

Bins, calculation of grid, 54

Braine formula for valve output, 54
British 8.1V.G. copper wire table, 68-9

C.G.8. mechanical symbols, 73

Capacitive reactance, 51

Capacitive reactance table, 64

Cap;_witéively coupled bandpass tuning, peak separation
of, &

Capacily bridge, 47

Capacity of a fixed condenser, 56

Capacity and inductance, calculating the resonent

quency and wavelength of, 52

Capacity, inductance and resistance in sories, imped-
ance of, 52

Capacity, inductance and resistance in eeries, voltage
across, 652

Capacity of parallel condensers, 51

Capacity and resistance in parallel, current flowing, 52

Capacity and resistance in parsllel, impcdence of, 52

Capacity and resistance in porellel, voltaﬁe across, 52

Capacity and resistanco in series, cwrrent flowing, 52

Capacity and reaistance in series, impedance of, 52

Capacity and resistance in series, voltage across, 52

Capacity of scries condensers, 51
athode ray oscilloscope, a typical, 44

Characteristics, calculation of velve, 54

Class B receiver, a typical 4-valve, 19

Climatic data, 71

Colour code, ready-worked table of resistance, 82

Coefficient of coupling, 53

Comparative reaistance, 70

Compensated volume control, 32

Coil, turns for a given inductancs, 55

v

Coil, L of a single layer, 55

Coil winding tables, 57

Concentric foeder, impodance of, 53

Condonscr, calculating the capacity of a, 65

Condensers in parn.lleﬁ capacity of, 51

Condensers in scrios, capaocity of, Gl

Conversion table of decibels, current or voltage ratio
and power ratio, 65

Conversion table, electrical, 67

Conversion tablo, fractions~—decimal-—millimetre, 68

Conversion table, mcchanical, 69

Convorsion table, wavelength—frequoncy, 56

Converter, a shortwave, 31

Copper wire table, 58-9

Cotton-covered capper wire table, 58-9

Coupling, coofficient of, 53

Coupling, optimum, 53

Curront, resistance and voltago table, 61

Curront ratio-decibel conversion table, 65

Curront, voltage, impodance and power for A.C., rela-
tionship between, 51

Current, voltage, resistance and power for D.C., rela-
tionship botween, 51

D.C. voltage, current, resistance and power, relation-
ship between, 51

Decibel, current or voltago ratio, power ratio conver-
sion table, 65

Decibel levels, indications of, 71

Decibel table, 65

Detector circuits, diode and irfinite impedance, 37

Dielcctrio conatants of insulators, 66

Diode detector circuits, 37 1

Decimal—millimetre—{ractions equivalentas, 68

Directory of Institutions and Associations, 74

Distortion, calculation of triode valvo output, 54

Drill sizes, B.A. olcaring, 69

Drill sizes, tapping, 68-9

Drill sizes, twist, 68

Dynamic resistanco ab resonance, 52

Dynatron signal generator, 48

E.H.T., vibrator power pack for oblaining, 42
Eloctrical conversion table, 67

Elcctrolytic condenser test sct, 49

Enamelled copper wire table, 58-9
Equivalents table, valve, 86-90

Eureka rosistance wire table, 60

F.M. recetver, 23

Iader circuits, 33

Flexible (flex) wire table, 60

Formulewe, useful, 51 )
Fractions—decimal—millimotre equivalents, 68
Frequency and wavelength, calculation of, 52
Frequency-—wavelength conversion table, 56
Frequency modulated receiver, 23

Frequency to wavelength, formule for converting, 52
Fuse wire table, 60

General symbols, 73
Greek letters, the pronunciation of, &6
Grid bias, calculation of, 64

High frequency capacitivo reactance table, 64
High frequency feeders, impedance of, 63
High frequency inductivo reactance table, 64
High frequency LC constants, table of, 57
High frequency trans{ormer ratio, 53
Humidity, note on, 71
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Impedanco, calculetion of valve, 54

Impedance of L, R and C in parallel, 52

Tmpedance of L, R, C and L 1a series. 62

Impedance of L, R and C in sories, 52

Impedance of L, R and L in parallel, 52

Impedance of L, R and L in series, 52

Impedance, voltage, current and power for A.C., reta-
tionship between, 51

Imperial wiro gaugo copper wire table, 68-9

Indices, significanco of, g‘?

Inductance and capacity, calculating the resonant
frequoncy and wavelength of, 52

Inductance and resistance in parallel, impedance of, 52

Inductance and resistanco in series, current flowing
through, 52

Ind;_xct;nce, resistance and capacity in series impedance
of, &

Indlzxctanco and rosistance in parallel, current flowing,
3

Inductance and resistance in parsllel, voltogo across. 52

Inductance, resistance and capacity in series, voltago
ncross, 52

Inductance, turns [or a given, 55

Inductance and resistance in series, impedance of, 52

Inductance and rosistanco in series, voltage across, 52

Inductances in parallel, 51

Inductances in series, 51

Inductance of a singlo layer coil, 55

Inductive reactance, 51

Inductive rcactancoe tablo, 64

Ind!l_xct;voly coupled bandpass tuning, peak separation
of, &

Insulating materials, dielcctric congtanta of, 66

Infinite impedance detcctor, 37

Institutions, directory of, 74

Interference (noise) limiting, 38

LC constant, 53

LC constants table of R.F. and A.F,, 57

Lead fuse wiro table, 60

Loudspoaker impedance, matching valve impedance
to, 64

Low frequency amplifior dosign, formulm for R.C.
coupled, 55

Low frequency capacitivo reactance table, 64

Low froquency inductivo reactance table, 64

Low frequency LC constants, table of, 57

Magnification of a tuned circuit, 52
Mathematical symbols, 73

Mechanical conversion table, 69

Mechanical symbols, 73

Motals, reletivo resistance of, 70

Metals, rosistivity of, 70

Moter sories resistance table, 70

Moter shunt resistance table, 70

Midgot receiver, a typical T.R.F., 25
Millimetre—fractions—decimal equivalcnte, 68
Mizing circuils, 33

Morse code practice, simple oscillator for, 38
Multi-vibrator uvaveform generator, 49

Mutual conductanco (slope), calculation of valve, 54

Negative feedback, 36

Neon audio oscillator, 41

Neon voltage stabiliscr, 40

Nichrome resistanco wire table, 60
Noise limiting, 38

Numerical values, ready-worked, 71

Ohm’s Inw, 51

Ohm's law, ready-worked table based on. 61

Optimum coupling, 53

Optimum load, cuﬁculntion of, 54
setlloscope, a typical, 44

Output tronsformer ratio, 54

Paralle! condensers, capacity of, 51

Parallel inductances, 51

Parallo] resistances, 51

Paraphase push-pull, 34

Peak eoparation, bandpass tuning, 53

Phase splitting, 34-35

Pick-up, seratch filter, 38

Plastics, table of manufacturere’ brand names, 66

Power output, calculation of triodo, 54

Power pack, vibrator, 42

Power ratio—decibel conversion table, 65

Power, voltago, current and impedance for A.C.. rola-
tionship between, 61

Power, voltage, current and resistance for D.C., rela-
tionship between, 51

Pre.amplifier, a 2-stage, 30

Prefixos used in radio numerology, 67

Pusk-pull, phase splitting, 34-5

Q.P.P. battery amplifier, a 2}-watt, 27
Q.P.P. receiver, a supcrhet, 22

R.C. coupling formule, 55

Radio engineering symbols, 73

Radio frequency capacitive reactance table, 64

Radio frequency inductive rcactance table, 64

Radio frequoncy LC constants, table of, 57

Reactanco, capacitive, 51

Rcactance, inductive, 51

Reactance table, ready-worked, 64

Receiver, a frequency modulated, 23

Receiver, a Q.P.P. superket, 22

Receiver, a typical D.C.|A.C. T.R.F., 24

Rcceiver, a typical T.R.F. midget, 25

Receiver, a typical 4V, Class B., 19

Receiver, a T+ 1V 3 waveband A.C.. 20-1

Receiver, a mast unusual, 26

Receiver, the Bush A.C. 81, 2

Recciver, the Cossor 456 A.C.. 3

Recetver, the Cossor 464, 4

Receiver, the Ekco 422, 5

Receiver, the Ekco U29, 6

Receiver, the Ferguson 450, 7

Receiver, the Ferguson 910, 8

Recetver, the G.E.C. BC4655, W

Receiver, the X.B. BM20, 10

Receiver, the McMichael 451, 11

Receiver, the McMichael 452, 12

Receiver, the Philips 1701, 13

Recciver, the Pye 154, 15

Receiver, the Pye 454, 14

Receiver, the standard wartime A.C.. 18

Receiver, the Ultra U405, 18

Receiver, the Ultra T401, 17

Rolationship between voltage, current, power and im-
pedance for A.C., 51

Rolationship between voltage, current, resistance and

ower for D.C., 61

Relativo resistanco, 70

Resistance and capacity in parallel, current ﬂowin%r, 52

Resistance and capacity in parallel, impedance of, 52

Resistance and capacity in parallel, voltage across, 52

Resistance and capacity in series, current flowing, 52

Resistance and capacity in serics, impedance of, 52

Resistance and inductance in parallel, current flowing,
52

Resistance and inductance in parallel, impedanco of, 62

Resistance and inductence in series, ourront flowing, 52

Registance and inductancein parallel, voltage across, 52

Resietence and capacity in acries, voltage across, 52

Resistance and induoctance in series, voltage across, 52

Resistance at resonance, dynamic, 52

Resgistance, capaoity coupling formule, 56

Resistence, capacity and inductance in series, imped-
ance of, 52

Resistance, capacity and inductance in series, voltage
across, 62

Resiatance colour code, British, 63

Resistance colour code, table of, 62
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Resistance colour code, U.S.A., 63

Resistance, comparative, 70

Resistancs, relative, 70

Resistance, a%coiﬁo. 51

Resistance table, moter series, 70

Resistance table, meter shunt, 70

Rosistance, voltage drop across, 61

Resistance, voltage and current table, 61

Resistance, voltage, current and power for D.C., rela-
tionship betweon, 51

Resistance wire table, 60

Resistances in parallol, 51

Resistances in serioa, 51

Resistivity of metals, 70

Resonance, dynamio resistance at, 52

Secratch filter, 38
wa, American (uscd in radio), 69
Screws, B.A., 89
Serews, B.S.F,, 68
Scrows, wood, 69
Scrows, Whitworth, 68
Seloctivity of a tuned circuit, 53
Series condensers, capacity of, 51
Series inductances, 51
Series resistanco table, metoer, 70
Series registances, 5t
Servicing equipment, a capacity bridge, 47
Servicing equipment, a dynatron signal gencrator, 48
Servicing equipment, electrolytic condenser test set, 49
Senaicing equtpment, a gencral-purpose audio oscillator,
4

Servicing equipment, a multi-vibrator waveform genera-
tor, 49

Servicing equipment, a simple neon audio osciilator. 47

Servicing equipment, a typical oscilloscope, 44

Sercicing equipment, a valve voltmeter, 45

Servicing equipment, a unicersal test set, 50

Shortwave converter, 31

Shunt resistance table, meter, 70

Signal generator, a dynatron, 48

Silk-covered copper wiro table, 58 9

Slope, calculation of valve, 54

Smoothing circuits, unusual, 41

Sacietien, directory of, 74

Sound intensity, estimation of, 71

Specific gravity, accumulator, 71

Specifio resistance, 51

Stabilisation, voltage, 40

Stage gain, 54

Stage gain at high AF,, 55

Stage gain at low A.F., 56

Stage gain at medium AF,, 55

Standard wire gauge resistance wire table, 60

Sulphuric acid dilution table, 71

Symbols, valve, general, mathematical and C.G.S.
mechanical, 73

Tquing drill sizca, 68-9

Television eerial attenuation network, 55
Television aerial feeder, impedance of, 53
Television sound adapter, 39
Temperature by colour, estimation of. 7]

Tomperaturos. world. 71

Test set, a universal, 50

Test set, an electrolytic condenscr, 49

Time constants, 53

Time, variations in world, 72

Tin alloy fuso wire table, 60

Tin fuse wire table, 60

Tinned copper fuse wire table, 60

Tone conirol, 32

Transformer ratio, H.F., 63

Transformer ratio, output, 54

Preble boosting and control, 32

Triode valve, calculation of power output and distor-
tion, 54

Tuned circuit. calculating frequency and wavelength
of the, 52

Tuned circuit, magnification of a, 52

Tuned circuit, sclectivity of a, 53

Tuning coil winding tables, 57

Twist drill sizes, 68

Twist drill sizos, B.A. clearing, 69

‘T'wist drill sizes, tapping, 63-9

Universal test sct, 50

Valve bases, 75-85

Valve, calculating grid bias tor, 54

Valve, calculating optimum load for a, 54

Valvo, calculating output and distortion of a triede, 54

Valve characteristics, calculation of. 54

Valve cquivelents table, $6-90

Valve symbols, 73

Valve voltmeter, 45

Variations in world time, 72

Vibrator power pack, 42

Voltage amplification, 54

Voltage, current, impedanco and power for A.C,, rela-
tionehip between, 51

Voltago, curront, rosistance and power for D.C., rcla-
tionship botwoen, 51

Voltage, current and resistance table, 61

Voltage ratio—decibel conversion table, 65

Voltage stabilisation, 40

Voltmeter, valve, 45

VPolume control, 32

Volune expansion. 33

Wartime A.C. receiver, the standard, 16

Watts, rolationship to voltage, currenl and resistance,
61

Waveform generator, a multi-vibrator, 49

Wavolongth—frequoncy convorsion table, §6

Wavelongth and frequoncy, calculation of. 52

Wavelongth to frequency, converting, 52

Whitworth screws, 08

Wind velacity and pressure on cylindricat and flat sur.
faces, 71

Wiro table, copper, enamel, S,C.C., ote,, 58-9

Wire tablos, miscellaneous, 60

Wire table, resistance, 60

Wood acrows, sizes of, 09

World time, variations in, 72
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USEFUL CIRCUIT SECTION

TrE following forty-one pages contain a selection of useful circuits presenting a broad
picture of commercial practico and contemporary design and also show, by a series of
““unit ”’ circuits, everyday alternatives and refinements associated with specialised rather
than domestic equipment. The commercial circuits in this section will also be found
helpful when fault-finding, since the task of tracing connections without the assistance of
the appropriate circuit diagram is simplified by reference to a selection of typical arrange-
ments, A close study of these circuits will suggest ideas for the systematic stage-by-stage
isolation of a faulty receiver, a procedure so essential to efficient servicing ; the use of the
Information Bureau service for assistance when diagnosing a fault in a particular receiver
is impracticable, since those who are able to select the appropriate facts and figures would
not normally require such advice.

Commercial circuits which form the subject of pages 2-18 are followed by thirteen
represcntative circuits ; four of these circuits are rearrangements of those published in
Modern Practical Radio and Television, Chapter 5, Volume IT, with component values added.
The rearrangement has been undertaken, since the original circuits were designed for the
sole purpose of forming a basis for comment, and many functions were deliberately dupli-
cated for the purpose of broadening discussions. These rearranged circuits can be regarded
as an individual interpretation of the original circuits, and form a most interesting subject
for comparison.

In the various circuits illustrated in the following pages values have, of necessity, been
specified, since in certain cases component values are peculiar to the valves selected. The
author desires to make it clear, however, that he considers valves made by any member of
the British Valve Association to be satisfactory providing, of course, they are associated
with suitable component values. In short, the selection of valves in the following pages
has been almost entirely influenced by the types in the author’s possession.

Pages 3242 contain a variety of “ unit ”’ circuits useful when modifying or adding to
existing cquipment, and much thought and trouble has been expended in selecting circuits
that will have wide appeal. One or two circuits have, however, been added on account of
their intrinsic interest and originality.

Component values have been specified in these “ unit” circuits wherever possible.
Where values are omitted, it is because they are influenced by the complete circuit of
which these * unit >’ circuits are intended to form only a small part ; in nearly every case,
however, the missing value can be determined from studying the fundamental principles
involved in the relevant section of Modern Practical Radio and Television.

The author welcomes suggestions for ‘ unit ”’ circuits, or indeed any other items for
possible inclusion in future editions of this data book.

¢
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The conventional tone.control circuit for the
variable attenuation of the high frequencios.

R
75
MH
—— =
S{m;” [
; d
A 100,000 N l
0 »
T 100,000 N %ls,ooo n
0l mf
v
o— >

A filter giving a rapid decline in response from
50 to 1,000 cyclea followed by a aensibly flat
characteristio ; useful when really heavy bass
regponse is desired.

U lam

————

[3mf  025my /-£\
]

A tone-control circuit for the variable attenuation of
the lower froquencies.

|0

250,000 N
-02{mf
25000 N>

2

|

(Above) Bass boosting circuit suitable for use with an
average magnotic pick.up. Resistance marked * may bo
variable, in which case it may be 30,000 Q.

(Left) Compensated volume control avoiding the appar-
ent eerious change in froquoncy response when volurne is

varied.

24,000

R should bo 30,000 0, tho upper portion being
Q and the lower 6,000 Q.

o—jW/W\/\/\/\N‘ —>
100000 02
|1
i
0t mf
INPUT 100,000 O
C b

A filter giving sensibly level response up to 100
cycles followed by a rapid increase between 100
and 1,000 cycles, after which the increese tends to
become progressively more gradual. Useful for
boosting the middle frequencics and incrcasing
the intelligibility of specch.

ToxNe- AXD VOLUME-CONTROL CIRCUITS

32

ey



R

R2

O

(Left) A mixin% circuit which nlthough simple has the disadvantage J
ono input affects the other input. Thisis minimised

by the resistances R, which should be twice the value of the variablo
(Centro) A simplo fader circuit using a tapped volume con-
(Right) A modified mixing circuit which includes a variable
resistance Rp. allowing a pre-sot limit to be imposed on input 2.

that adjustment o

resistnnces.
trol.

(1,7q8

HT +

s

<raMA
% T3

A twin-valve mixing circuit giving completely

independent adjustmont of both inputs,

alues

shown are suggested for a fairly high impedance

triode.

HT+
Mo

o [ L.

aibjiy)

R

A gimilar arrangement to that shown (left}, but giv-
ing combined fading and mixing for two paira of
inputs.

MixING AND FADER CIROUITS
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HT + l HT+

\ [
cl\ ey = l -
(5. ||| =20 R <
e < <
l - > —— i)
(= 3 <
@ 2 ® g
L.S.on iy 1 ' LT LS.on
— COUPLING . COUPLING
7 = Tanseonnen <3 [ ==
Siis |
<SHIO I
S <D
< >
o i <=2 S
i %_T |
l P -
\l/
. g
W
The asimplest method of phase splitting, A variation of the circuit (left) sometimes advocated
using an mput transformer with contre- when a centro-tappod traneformor is not availablo ; it
tapped secondary. Separate bias rosistances is & bad arrangement, since the value of Rl + R2
. are shown, but a common biasregistance can divided by the aquare of the transformer ratio appeara
be used if desired. as a reflected load in the anode circuit of the preceding

valve.

Probably the mast popular phase-aplitting A very useful phnee.splitting arrangement which offers a
arrangement ; the anode load of V1 is simple means of achieving balance. 1 4+ R2 should equal
halved, one half being placed botween anode R3, R1 boing just large enough to give the required input to
and H.T. 4, the other between cathode and the Eamphnso valve Vp. This valve makes no contribution
H.T. —. to the stage gein of the amplificr.

Posr-PULL, PHASE SPLITTING
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HT 225y

=R =Dy o —— - h
i o = E" : 100000 0 13000002 30000 AL
oSge i
% BE b |
" 2 T
2= 0SRAM i
! S~ 2 .
RS R e b
e Ul
H :
‘ B 5 100.0000 | ~{=-=--
4 R
1 : 100 0002
e <
’ i i
1 ] ) 5
H < 1 o>
' <-R1 : ‘A2 < 3 3 g
2 » ‘ ) S o
Sf ZrA— T bRl E= g — = ]
1 <2 ! o amf ~§ Amf “Smf] <]
1 < 4 Gy
g <2 ) ?
I | I
i SR, L HT =
r ~ 14y
T r’ 200,000Nn —10V
I oims
A typical volume oxpaasion circuit, tho shadod portion ropresents a normal diode detector. Considerable

difficulty is usually experienced in getting volume expansion to function correctly, and some experiment is

invariably necessary.

Ict

:
é

R

AT

HT +

HT—

Il
|

——

Rl%
L
= =~

A2 1~

DO00I0TGI0000 |

NT +

HT—

Two-phase aplitting arrangements which havoe serious shortcomings but are very conveniont when converting

o single output stage to push-pull.
former primary. Tho circuit (right) doos not require a tap, R1 should be equal in value to R2, and

resistance should be about ten times the T:mnry impedance, In both circuits Cl is the coupling condonser and

C2 the H.T. isolating condonecr, and can

about -1 mf and 1 mf respectively.

Prase SPLITTING continued aND VOLUME FxXPANSION
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The circuit (loft) is preferable, but requirce o spare tap T on the output trana-
together their



e

HT + HT.+

Fe { 14
‘| \ ‘;
WY —

TO SCREEM OF 1st _ I8 WT + HT + L —
L.F AMPLIFIER ~€— 4 <

(1T 1S PRESUMEO THAT A e

2nd LF. STACE IS ALSO S

USED) : >

R2 —
bl AR ' /_L
i

[ = e
3 }J

|

4

~ ¥

|
|

In these typical negative feed-back circuits, where resistances are 5o marked, feed-back increases as R1 increases
in relation to R2. In the circuit (top left) R1 4 R2 must equal the correot bias resistance value for the valve. R
in the arrangoment (bottom right) should be about five times the speech-coil impedance, which must be reasonably
Jow ; if positive instead of negative feed -back is obtsined, reverse connections between specch coil and rosiatance K.

TyPr0AL. NEGATIVE FEED-DACK CIROUITS
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HT+
-

Q—

HT—
The infinite impedance detector. The

volume controlis usually about -6 megohin ; the
unmarkcd resistance is intonded as a filter and

is usually about 10,000 ohms;

a suitable

value for the blocking condeneer is -1 mf.

L Lol
PUSH-PULL
_I 8 = QUTPUT
7/—
" &
S
290
SMN P e <0 SMN

E >
<!
<
.._,pg PUSH~PULL
=
8 OUTPUT
N 2N a
4 N
[R)
J >
Rl R2
== ==
4] c2
HT—
A double diodo detector arrenged to deliver a balanced

output, for feeding a push-pull amplifier. R1, Cl aud R2,
C2 form the diode loads and may be of conventional values.

HT+
>
1 {55
I
PUSH-PULL
;'—, %HFC OUTPUT
I‘ >
200 0
el o d% 0
x z
',. Ll
HT-—

A singlo diode arranged to deliver a balanced

output.

It is, however, difficult to reduce

mains hura to acceptable limite when using
valves of normal conatruction.

LEE

200pf

k4

SN

HT—

A diode detecior so arranged that H.F. is

virtually absent across the diode load.

An unusual arrangement giving & balanced output from
a single diode for use when the tunmed circuit must be
isolated in so far as D.C. potential is concerncd.

)/
[

A

U

i

INFINITE IMPEDANCE

‘@"
20|

“SMQ
200pf]

HT—

Two diodes arranged for voltage doubling which is
sometimes useful in control circuits of various kinds.

AND Driope DETECTOR CIRCUITS
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d NY.+
- -
- > —
- -
- -
- -
- =
< >
- S
> <
3 :
- >
- -

AL
vy

HT.~—

A simple noise-limiter circuit which will mitigate tho

offect of noise of short duration, the amplitude of which ia

tor thau that of the desired signal. "As R2 is increasod

1n respect to R, the voltage at which the dicde commences
to cut is increased. -

ll__.‘

e
3]
4
|

A simple oscillator suitalle for Morso-
code

practice. With the average

triode, 12-20 volts H.T. is usually
sufficient. Suggested valuee for grid
leak and condenser are -26 megohm
and -01 mf.

AAA

300000

HT.+

R2

HY —

3o

<0075mj{_

140 mH

Py,
y ~d

(Above) A tuned scratch filter
suitable for use with the average
magnetic pick-up. The rosistance
should have a value of 330 ohms
sncluding the D.C. resistanco of the
actual pick-up. If necessary, the
condenser value ehown can be ob-
tained by connecting the following
values in parallel : 005 mf + -002
rof + +0005 rof.

(Left) An improved form of
noiso limiter, immediately following
the detector. The variableresistance
controls the amplitude at which
limiting coramencea ; R1 can have
& value of 100,000 ohma for each
100 volte of H.T. eupply; R2 is
sel(:otod to give the roquired con-
trol. .

Noise Lnuting axp ScratcH Frurer Crnourrs
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\/ VHF/HFC 75000 N HT+ 100V
5.0001 Hopf
=1
__I_QOpf Olmf
=, | -
' 70 LvE Pick up
TERKINAL OF
RECEIVER
=
o S0pf
8 >
NT—
L LT+
[ 1 11—

¢
—L_EARTH OR EARTH
—— TEAMINAL OF RECEIVER

VHF/HFC RI,

——VVWWWWW——>
\/ 000000 — TO LIVE SIDE

. OF LS. PRIMARY
(OR EXYENSION

== SPEAKER
5,000 10pf TERMINAL)
== sosf R 5 50.000 N

TO LIVE PICK
UPTERMINAL

-000!¢
mnf = -Svﬁl_

AC

C
[ 5 S,

TELEVISION SOUND ADAPTERS

Theso adapters enablo the sound which accompanies television broadcasta to be reproduced on receivers not
provided with thia facility. The arrangemeont (top} is for use with & battory receiver, but can also be used with a
mains recoiver if an accumulator is employed for heating the filamont. The coil conaists of five turns of
20 S.W.G. wiro spaced oqual to wire diameoter and wound on & §-inch diameter former, which should be removed,
leaving tho wiro eelf-supporting. Tho top tap is two turns from tho top and the lower tap between a balf and
one turn lower.

Tho A.C. mains version uses tho samo coil as the battery version and omploys a transformer for heater supply ;
the secondary voltago should be 0-3 volts with the valve shown, or 4 volts if moro convenieat, when an Osram
MHL4 may bo employed. R should have such & value that the anode voltage is approximately 160; R is
intended to smooth reaction, and ita value should be found by trial.

39 .



ox. ST
INPUT oUTPUY
4

R
+ AW ———
1ML
0.C.. REG
INPUT OUTPUT

l

o VVWWW

T
PP

AL. INPUT
{no-130v)

-0
(Left) A simple citcuit giving a
irrespective of the ourrent drawn wit
are made by various manufacturers,
value of R may bo detormined.
usually 120/130 volts. (Right) In
used to double the voltage output.

360V

be. 200v AC N

weur (io-130%) > QD H =

120v

-0

sensibly constant voltage output
hin stated limits. Stabiliser tu

who publish curves from which the
The controlled output voltage is
this arrangemoent two tubes are

L'

Two voltage stabiliser tubes in
opposite sense, arranged to givo a
regulated A.C. output. The in-
put voltage shown, 110/130 volts,
is R.M.S. voltage, not peak voltage.

,&

7 AAAA— T

: =

h —i

0 m/a

|
IS
220v

O REC OQUTPUT

- o—

Stabiliser tubes ar.

LS|

An elaborate arrangement in which voltage regulation is achieved in both

ranged a8 a voltage A.C. and D.C. portions of the circuit. A voltage doubler is employed to
divider. This cirouit 18 poml!‘)ensate for the relatively low-voltage A.C. input. When the value of R
only suitable where cur- in the D.C. circuit is determined, the D.C. resistance of the choke must be

roent drawn from the
120-V and 240-V tappings
does not excced about

considered to be part of it.

2 mA each.
COSSOR 41 MXP
{separate heater winding)
S MO
637
b T e <L
it L REGULATED OUTPUT
AT = SUGGESTED
amf MAXIMUN
Or mare} |73V 40 m/a
N —> g 25HN
2w Neon lamp
G1s-125v)
fox b
A valve voltage regulator oirouit suitable for laboratory use which gives a romarkably
constant output voltage. In exacting conditions where the output voltage must be inde-

dent of ambient temperature, the neon lamp must be replaced by some source of
.C. bias such ae the 24-volt accumulator.

VOLTAGE STADILISATION

40
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50~

B |e—Y%—»
~ +
20H
_Amf _{-Smf BELY

An extromely cfficicnt smoothing system, but
possessing the disndvnntnfe that a special tapped
choke i8 necessary, and values of capacitors are not
only critical within small tolerance but must be
varied to suit diffcrent mains frogquencics.

0

A smoothing arrangement in which part of the
sinoothing system L, C is sclocted to resonate at the
hum frequency, which is twico the mains frequenoy.
Like the circuit above, this cirouit has the disadvan-
tage that values must be selected for a particular
mains frequency.

—— 0000000 \—[—1”0‘015666\——

. -

~Sily

Another form of high-efficienoy smoothing oircuit
where the choke L and C form an acceptor circuit and
must resonate at the hum frequenoy, which is twice
the mains frequency. This oircuit, in common with
those shown above, sacrifices adaptability for high
efficienoy.

UNvusvAL SmooTHING CIROUITS
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AAAAAAAAA
=YVYVYYVYV
0000

-
2L J
3S _Lswr -_lismr - _limf
I — = L5
%.. S
n '
r "2
—_—_— 2.SmH 20H .

S0 TURNS [

6§ ORI2V 14 —
_,W%‘!&M\ 23 mf A conventional vibrator
power pack employing valve

rectification.

285mH 20H

v 2 i 0000000000

|

. 7
lo
)
3
+
T
-
3
Y
+
L
1=
3
=\

[ _ "

7 : -

— A similer arrangement to that shown
“Tesmf sbove, but utilising a solf-rectifying
vibrator which obviates the uso of a
rectifier valve.

30 TURNS
6ORI2V 14 SWC

00000 —=

o
<
U

2mf 2mf
'— 2000V ——2000V

= 18

_:'
ARV
)
IE
g3,
-
N
*J
VY
L)
oMn

+
- MWW ———
7:] TRARSFORMER

An intercating vibrator power pack used by the author for the E.H.T supply of a portable oscillograph which
worked from a @-volt car battery.  The author has used a similar circuit to obtain the E.H.T. supply for a tele-
vigion receiver converted for use on D.C, mains. H.F. chokes marked * should be inter-wound ; R should be
adiusted so that the neon stabiliser tubes only just glow. The 10MQ resistance must bo mode up of soveral

resistances in series, e.g. five resistances of 2MQ) each.

VisraToR PowEn PACES
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TEST GEAR AND SERVICING EQUIPMENT SECTION

PuBLISHED test gear circuits are very often idealistic in character but presented without
component values; thisisusually due to the fact that the individual or company responsible
for the design feels disinclined to give away the result of weeks or months of patient de-
velopment work. With the exception of the oscilloscope on page 44, which is a recently
designed commercial instrument, the circuits which form the subject of this section do not
pretend to be idealistic, but have the compensating advantage that all component values
are given; furthermore, they can be relied upon to function properly, since they are precise
copies of miscellaneous pieces of test gear built by the author and used for varying numbers
of years with the object of reducing wear and tear on precision laboratory instruments
when the use of such accurate instruments is not essential.

Those who contemplate constructing one or more pieces of test gear must realise that a
considerable amount of thought and care must be expended if such equipment is to be even
moderately accurate. Components must be selected with great care, mechanical construc-
tion must be above criticism, while certain instruments such as signal generators and valve
voltmeters must be efficiently screened.

Any component which controls or affects the calibration of a piece of test equipment
must be a very great improvement upon the type of component used in the construction
of the ordinary radio receiver. If this remark applies to any one type of component more
than another, it is to the variable condenser, mass-produced examples of which cannot be
relied upon to repeat the same capacity to within the required limits each time the
moving section is rotated to the same position.

When constructing test gear, it must always be borne in mind that the assembly as a
whole must possess sufficient mechanical rigidity to prevent calibration from being
affected by normal rough handling or the position in which the equipment rests. In con-
clusion, let it be said that a piece of inaccurate or unreliable test gear is a most dangerous
thing to-have on the service bench or in the laboratory, and one of the greatest potential
sources of wasted time, patience, and energy.
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A simple capacity bridge, the accuracy of which is dependent on the accuracy of known condensers available
and tho calibration of a variablo resistance which must bo non-inductive. Tho diagram (left) is a practical wiring
cireuit, that on tho right being a achematic errangemont to illustrato the following inatructions. To find the
capacity of an unknown cond XC, e t & cond of probable similar value at KC and adjust resistance
until the injected 1,000.cycle note disappears or reaches a definite minimum, when

XC = FEKC
2.3
when XC equals the unknown, and KC the known capacity and R, is the portion of the resistanco across KC and

R, ia the portion across XC. If R. is greatly dissimilar to Ra, greater acciracy can be obtained by selecting a
condenser for KC which gives a better ratio.
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A very simple form of audio oscillator, useful where simplicity and economy are nacossary and & bad waveform
can bo tolerated. An ordinary L.F. transformer is used, but connected to give a step-down ratio to increass
output current at tho expense of voltage; where higher voltage is desired at the expense of current the trans.
former can be reversed. A resistanco and condenser in series are shuntod across the transformer to limit changes of
output at difterent frequenci The pr of the transformer is net cssential; it limits the frequency rango
and prevonts ready calculation of frequency, but improves the waveform for general purposes.

CaracrTy BRIDGE AND StMPLE NEON AUDIO OSOILLATOR
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_____ Il This ocloctrolytic-test sct will give
Vv I leakage current and approximate capa-
y city undoer working conditions. With

. switch in position shown, lcakage

ty + gurrent may be read directly from

1v2 ELECTROLYTIC D.C. milliammeter; V1 should equal

Vs ] CONDENSER_ D.C. working-voltage of condenser (V2

UNDER-TEST.  must exactly equal V1),
To mcasure capacity, throw switch
and read A.C. volts and curront.
c= 159 X I
- Vxft
Cisin mof, I is in milliampa;
when{

AC.
MAINS

0000000000

V is in volts (R.M.S.), fie mains
periodicity in eycles.

P D¢ AC For capacity test, VI and V2 must be
W ma exactly cqual, V3 should be about
30 per cent. of V1, and V1 4 V3 should

preferably bo about 75 per cent. of
condonser working-voltage.

Warning : Bad connections on V1 or
V2 may damage the metors,

V'—\ QOOQQQOQQQ,

5,000 0.
<+
RI
A
9000 N
[ I
I
250 V. 05 mf
SMOOTHED
g ] ) 1
RECULATED c2
%
723100,000 N 100,000 LRy T
OUTPUT
v VR |
1000 N ]
Y
e g .\ N —)
r < r < i [
AVAL I r

———

This improved form of multi-vibrator has the ndvanwges of wide frequency rango and extrome simplivity ;
the multi-vibrator unfortunately, however, has a bad waveform, nlthou_gh with _tlns particular arrangement some
improvement can bo mado by carcful adjustment of R1. The ganged variable resistances R2, RJ control the output

uency, R4 allows a small voltago at mains frequency to be used to lock the oscillator frequency at any desired

fro v
mu?tiple of the mains frequency.

ELeEcTrROLYTIO CoNDENSER TESTER AND MUKLTI-VIBRATOR
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USEFUL FORMULA AND DATA SECTION

The formule on these pages and the tables on the pages that follow are accurate to
normal engineering standards and, where appropriate, they are selected for the special
use of the radio engineer and are rationalised with due regard to raw materials, tolerances
and ranges suitable for radio engineering.

Voltage, Current, Resistance and Power for D.C.
\4 V. . v
V=IR'R=I'I=E- W=IV,W=rR,VV=R-

when V = volts, I = amps., R = ohms and W = watts.

Voltage, Current, Impedance and Power for A.C.
V=1z,z=¥,1=‘—zr; W=1TR,W="VIcosa

when. V = volts, I = amps., Z = ohms and ¢ = phase angle between V and I.

Resistances in Series Resistances in Parallel

R =R, + R, + R, + R,, cte. I I Y 1
B~ R MR TG R

Specific Resistance Two Resistances in Parallel
PSR B _ Ry xR,
et =R TR,

when p = specific resistance per centimetre cube, R = resistance in ochms, B = length in
centimetres and A = arca in square centimetres.

Condensers in Series Condensers in Parallel

l_l 1 1 _1_. C=Cl+Cz+Cs+C‘,etc-
6-6—1+(T‘z+a+c‘,etc.

Two Inductances in Parallel Two Condensers in Series
_ Ly x L _ G xGC,
L_L1+Lz C_C,+C,
Inductances in Parallel Inductances in Series

1 1

L=L L TL o

Note.—Above inductance formule assume no mutual inductance.

Inductive Reactance Capacitive Reactance
X, = 2nfL > Sl
7" 2niC
when f = cps. and L = henrys. when f = cps. and C = farads.
61
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Resistance and Capacity in Series

Z=4\/RI+‘X—C2
V=I/\/R’+ !
(2rfC)*

e A

VR' + X/}

Resistance and Capacity in Parallel

ey il B
/\/LL_l_
Ry slpe

V=1 ,\/1%, + (2xfC)"
v

T¥= -
,\/ I%, + (2nfC)

when Z = impedance in ohms, R = ohms, V = volts, I = current in amps. and C =

capaocity in farads.

Resistance and Inductance in Series

Z=vR +X}

V = IVR? + 2rfL)

Resistance and Inductance in Parallel

7= _ DX
VR? + X}
1 1
AT \/ R T (2aily
RX
VR + X!

when Z = impedance in ohms, R = ohms, V = volts, I = amps. and L = henrys,

Resistance, Capacity and Inductance in Series

1 2
V=1 /\/R’+(2sz—m)

Z=vR +(X,—X)

when Z = impedance in obms, R = ohms, V = volts, I = amps., L = henrys and C =

farads.
Frequency and Wavelength
e
" 2xv/LC
when f = ¢ps., L = henrys and C = farads.
fe 1,000,000
~ 2xvLC
when f = kes.,, L = pH and C = pF.
300,000 __ 300
= )\ f—= 3
when f = kes, A = f=mes., A=
metres. metres.

Dynamic Resistance at Resonance

L
R=2rflQorR =z

when L = henrys, C = farads and r =
HF resistance at frequency concerned.

A =1,884vLC
when L = pH, C = pF and A = metres

= 1'884VIA_C
when L = pH, C = pp. Fand A = metres.
300,000 __ 300
T T
when f = kes,, A = when f = mcs.
metres, A = metres.

Magnification of a Tuned Circuit
2nfL
W=

when L = henrys, C = farads and r =
HFT resistance at frequency concerned.
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Selectivity of a Tuned Circuit

Voltage on

magnification of tuned circuit.

Coefficient of Coupling

% of volt-
tuned circuit = age at re-
/\/ 144Q* ( ;—) sonance

when f = frequency of resonance in cycles,
df = amount of detuning in cycles, Q =

H.F. Transformer Ratio

Optimum Coupling
(for max. signal)

Vi,
M=—gr

when r, r, = HF resistance at resonance
and f = frequency in cps. of resonance,

LC Constant

M R 25330
R e 2, o A
VL. L, LR} g
when M == mutual inductance, when n = ratio, R, = valve when L =uH, C=

impedance and R = dynamic puF and f = mes.

L,, L, = inductance in henrys.
resistance.

Bandpass Tuning, Peak Separation

Inductive Coupling
‘\/(27cf)’M2 —

Peak separation =
2=L

Capacity Coupling
_ "1
3, 3
Peak separation = _Y @nfyCn 2
2xL

when M = mutual inductance in henrys, r = HF resistance in ohms, L = inductance in

henrys and C,, = coupling capacity in farads.

Time Constants

RC == time in seconds for voltage across
a discharging condenser to fall to 379,
approx. of its original value

L
R
639%, approx. of its ultimate steady value

= time in seconds for current to reach

RC = time in seconds for a charging con-
denser to reach 63%, approx. of its ultimate
voltage

II—; = time in seconds for a current to fall
from its maximum steady value to 379,
approx. of that value

when R = ohms, L = henrys and C = farads.

H.F. Feeders

L
Z= A/

when Z, = characteristic
impedance. L = henrys
and C = farads per unit
length.

Aerials

Lengthof § A 468
aerjal in feet =~ f(mcs.)

Length of } A 234
aerial in feet =

Z, of twin feeder =

276, logyo— 2(]’)

vK

when d = diam. of wire,
I = mean distance between
conductors, K = dielectric
constant.

f(mes.)

Length of long
wire aerial infeet =

Z, of concentric feeder =

138, log,q g

vK
when D = internal diam.
of outer conductor, d =
diam. of inner conductor
and K = dielectric con-
stant.

492(N — -05)
f(mes.)

when N = number of } waves on aerial.
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Valve Characteristics
Imped- _ Change in anode volts

ance  Changein anode current
Amp. _ Changeinanode volts
factor Change in grid volts

Change in anode current

g Change in grid volts
Amp. factor
LIS Impedance

Relationship between impedance (R,), amplification factor () and

slope (gn) is: n
&m = -R’_u’

ng’a

when units are volts, amps. and ohms and g, is in amps. per volt.

Power Output and Distortion of Triode Valves

5%, second harmonic distor-
tion is present when the distance
Yo — I, is 1t of the distance
I, — I, (I, is the operating
or bias point). The use of a
special ruler to satisfy this con-
dition is explained on page 193,
Yol. I, of Modern Practical Radio
and Television. Suitable dimen-
sions for making such a ruler are

ANODE CURRENT

Vimin, Vo
ANODE voTS T

Diagrammatic representation of anode-

given on the left; any trans- = iitjanode-current curve, I, is the
parent material may be used,and  operating point.
great accuracy must be observed.
OUtPut watts = } (T oz — L)V smax — V inin)
T e ance — Y max — W et % 2nd hirmomcldlstortmn =
1 ogs T L"!i__.’_'ﬂ'.‘ -1,
X 1009
I max 1 min A

when V = volts and I = current in amps.

Power Output, Optimum Load and Bias by Formulz

¢
Watts output =041 uk ({—“) approx.

when V, = anode voltage in volts,
p = amplification factor and k =
as below,

k= 1

when V, = anode voltage in volts,
V. = grid voltage in volts, I, =
anode current in amps.

Voltage Amplification (Stage
Gain)

e 4
Stage gain = Z TR,

when Z = impedance of anode
load, p. = amplification factor and
R, = valveimpedance, (IfZ is in-
ductive or capacitive, Z and R,
must be added vectorially.)

64

Optimum load _ ; o y.(V,) =t
in ohms e "
Units and value of the constant k
are the same as those given, left.

V, x 1,000

Approx. grid bias = M+ Lon

when V, = grid bias in volts, I,
= anode current m mA, I, =
screen current in mA and n =
number of valves using common
bias resistor.

Qutput Transformer Ratio

R,
N- A/

When N = transformer turns
ratio, R, = optimum load of
valve and Z = loudspeaker im-
pedance.



R.C. Coupled A.F. Amplifier Design

Stage gain at’ R
mwedium frequencies = R -t R, At Stage gain at A
low frequencies — ——
Stage gain at Ay . /\/ 1+ W
2

high frequencies = ‘-\/I—W
1

R,R, _ _RR, = RR,
R,+F "TRETE | an
and when R, = valve impedance, R, = anode load resistance in ohms, R, = grid leak

resistance in ohms, C; = total shunt capacity in farads, C, = coupling capacity in farads,
¢ = valve amplification factor, A, = see top left, p = see bottom right.

when R =

Attenuation Network Design

R A2
R} Ry N+1 ¢ '
W R‘=Z'(1-\ITI — R, —»NW*NWV‘T‘/W\NV\NV—
% ——> <Ay 22 R,= zz(INq - }) =" ) —> R3 22
% g BT —AMWWWWWW——WWWWWWWA—
Unbalanced T type 3 N—-1 ﬁ{ n}{
Balanced H type

when Z = impedance in ohms, R = resistance in ohms and N = the ratio of power
absorbed (by the attenuator) from the source of the power to the output power delivered,

Turns Required for a Given Inductance and Size of Coil Former

L\ /b I\ when b = required number of turns, L = pH, a = dia-
2 (;) (;) 39‘33(ﬁ) meter of coil in inches, b = length in inches and K =
correction, for which see below.

Inductance of a Single Layer Coil

-0395a*n? K when L = pH, a = radius of coil measured from the axis to
b centre of wire, n = number of turns, b = length, K = correc-
tion as below (mecasurements in inches).

When]I—);= 1 25 -5 75 1 15 2 2-5 3 3:5 4 45

K= -9 9 8 .5 -69 -59 -526 -472 -429 -394 -365 -34
when D = mean diameter and B = length of winding.

L=

Capacity of a Fixed Condenser

0885AK (n—1) when A = overlapping area of metal plates in square centi-
d metres, K = dielectric constant, n = number of metal plates.
d = distance between plates in centimetres.

GREER LETTERS.—Greek letters used in these pages of formul® are pronounced as
follows : p = rho, ¢ = phi, ® = pi, A = lambda, & = mu and § = delta.
55
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READY-WORKED FREQUENCY—~WAVELENGTH
CONVERSION TABLE

fin Mes.

Aletres

Jin Mecs.| Metres | fin Kes.| Metres | fin Kes.' Metres fin Kes. DMetres
70 429 14 21-43 3,000 100 830 3614 503 594-1
69 433 13-3 22.22 2,950 1015 820 3658 500 600
6s 441 13 23-08 2,900 103-5 810 3707 193 606
67 448 12:5 24 2,850 105-3 800 375 490 612:3
66 4-55 12 25 2,800 1071 790 3767 485 6186
65 1-62 11-3 2608 2,750 109-1 780 3849 480 623
64 4-69 11 27.27 2,700 1151 770 389-6 415 631-6
63 4-76 10-5 28-57 2,650 113-2 760 3948 470 638-3
62 484 10 30 2,600 1154 750 400 463 645-2
61 192 93 31-58 2,650 1177 743 4029 460 6522
60 5 9 33-33 2,500 120 740 105-4 155 659-3
59 5-09 83 35-29 2,450 - 1223 735 108-2 150 0667
58 517 8 373 2,400 125 730 111 440 6818
7 5-26 7-33 3871 2,350 127-7 725 413-8 430 697-7
56 536 3 40 2,300 130-4 720 416-7 420 7143
G5 545 7-25 41-38 2,250 1333 715 419-6 410 731:8
&4 5:50 7 12-86 2,200 136-4 710 422 400 750
53 566 675 44-46 2,150 1395 705 425-5 390 769-8
62 571 63 46-15 2,100 142:9 700 4286 380 789-5
51 588 625 48 2,050 146-4 6935 4317 370 810-8
50 6 6 50 2,000 150 690 4348 360 8334
49 612 59 50-85 1,950 1339 683 438 350 8572
48 625 58 51:73 1,800 1579 680 441-2 340 8825
47 6-38 5-7 52-83 1,850 162:2 675 444-5 330 009-1
46 6-52 56 53-57 1,800 166-7 670 1488 320 037
45 6-67 53 54:55 1,750 171-4 663 1511 310 967-7
44 6-82 54 53:55 1,700 176-5 660 454-6 300 1,000
43 6-98 53 36 1,650 1818 633 438 295 1,017
42 714 52 57-69 1,600 187-5 650 4615 290 1,034-5
41 7-32 51 5883 1,550 193-6 645 4651 285 1,052:6
40 75 5 60 1,500 200 640 408-5 280 1,0714
39 ™7 49 61-23 1,450 206-9 635 472:4 275 1,090-9
38 9 48 625 1,400 214-3 630 476:2 270 11111
37 811 £7 63-83 1,350 222.2 633 480 263 1,132
36 8-33 40 65-22 1,300 230-8 620 483-9 260 1,153:8
35 8:57 45 60-66 1,250 240 815 487:8 256 1,176:5
34 8-82 44 68:18 1,200 250 610 4918 250 1,200
33 9-09 43 6977 1,160 2009 603 495-9 245 1,224:3
32 9-37 42 7143 1,100 2727 600 500 240 1,250
31 9-68 41 7318 1,050 2857 595 504-2 235 1,276:6
30 10 4 75 1,000 300 590 5085 230 1,304-3
29 10-35 39 70-98 990 303 585 512:8 225 1,333-3
28 10-71 38 78:95 980 300-2 580 517-2 220 1,363-6
27 1111 315 80 970 309-3 675 5217 215 1,395-4
26 11.54 37 81-08 960 3125 570 520-3 210 1,428:5
25 12 365 8219 950 31568 565 531 205 1,403:5
24 12.5 36 83-34 940 319-2 560 535:7 200 1,500
23 13-04 3-55 84-39 930 3229 G55 540'5 195 1,538:5
22 13-04 35 8572 920 326-1 850 545-5 190 1,570
21 14-29 345 86-96 910 3297 545 650-6 186 1,621-6
20 15 34 88:25 900 333-3 540 5565-6 180 1,006:7
19 15-79 335 89-50 890 337-1 535 560-8 175 1,714:3
18 16-07 33 8091 880 340-9 630 566 170 1,764-7
17 17-65 3-25 92:31 870 3449 525 571-4 165 1,818-2
16 18-75 32 93.7 860 348-9 520 576-9 160 1,875
15 20 31 96:77 850 352:9 515 5825 155 1,935:5
14-6 20-69 3 160 840 357-1 510 588-3 150 2,000
506
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READY-WORKED COIL WINDING TABLES
MEDIUM WAVES

Former 173 Microhenrys * 200 Microhenrys t 235 Mierohenrys §
Diam. Lengih
Uncics) S.W.Q. Type | Turns |(inches) S.W.G.| Type | Turus ({‘:ggz‘) S.I¥F.G.[ Type | Turns (f'::ﬂ’:)
1-25 32 | SSC. 85 1-05 32 S.8.C. i 1-15 32 S.8.C. 104 1-26
1-25 30 1 D.S.C. 93 1-38 30 D.S.C. | 103 1-53 30 D.S.C.| 112 1.72
1-5 30 | DsS.C. KL 1-1 30 D.S.C. 82 1-22 30 D.S.C. 90 1-35
1-75 30 |DS.C.| 63 95 30 | D.S.C. 68 1 30 |DS.C. 6 I-15
1-75 28 'DS.C. 87 1-16 28 D.S.C. 73 1-25 28 DS.C. 80 1-4
% 30  DSC. 54 -8 30 |[DS.C. 59 -89 30 ; DS.C. 65 97
2 28 i D.S.C. 58 1 2§ |DSC.| 04 1-15 28 DS.C. 70 125
225 28 . DS.C. 52 -93 28 D.S.C.: 57 1 28 ' DS.C. 62 1-1
2-25 26 ! D.CC. 70 1-95 26 D.CC.| 77 21 2¢ | D.C.C. 87 2:39
2.5 28 | DS.C.| 47 -84 | 28 | DS.C. ‘ 51 -9 28 ;DSC.| 56 1
23 24 n.ccC. 58 1-85 24 l D.c.C. i 65 2:05 24 | D.CC 72 2-23
Note.—* For normal brondcast coverage where a trimmer is cmployed, uso 175 uH with -0005 mf.
T Uso with -0005 mf. for normal broadcast coverage.
1 Usowith -0004 mf. for normal broadcast covorage.
LOXG WAVES
2 i & 4000 M
Former ,100 Microhenrys 3,000 Microkenrys 1
Diam, ———— = -
inch . - T , " urns
(inches) | o 1@, Ty pe ‘ Grooves} ! per ;rr;:_e S.IW.G. Type Groovest | oo groove
| 36 Enamncl ‘ 4 92 3G Enamel 5 95
1 36 Enamel 5 80 30 Enamol 6 85
1-5 36 Enameol 3 80 36 Enamol 3 9%
1-3 34 Enamol 5 a0 36 Enamel 4 78
2 34 D.S.C. 4 51 36 D.S.C. + 60
2 34 D.S.C. 5 45 36 DS.C. 5 53

Note.—* For normal long-wavo coverage use -0005 mf.
t For normal long-wave covorago use -0004 mf.
1 Grooves must bo §-inoh deep, ¢y-inch wido and be i-inch apart ; such formors may bs purchased
rcady-mado in cbonito or other suitablo insulating material.

READY-WORKED L x C CONSTANTS FOR RADIO AND
AUDIO FREQUENCIES

Radio Frequencies . : : Audio Freguencies
LinuH and G in oF Radio Frequencies—continued LinHand CinuF
Fin Kes, LXC | FinKes. T e F in cps. LxC
30,000 -0000282 680 03477 25 40-545
15,000 -0001129 60 -05815 50 10136
10,000 -000253 640 -06181 100 2:533
7,300 -0004753 630 06382 200 -833
4,000 -000704 620 -06184 400 <158
5,000 -002014 610 -06807 600 .07
1,000 -02533 600 07038 8% 04
950 -02800 590 072 ! .
200 -03127 380 07629 21000 -0063
875 -03308 £70 07796 3,000 0038
B | e el Sdans S
2 . 550 08373 4.50 25
o kS
78 -011 0 : « .
100 -04385 250 -10545 7,000 0005
740 -03025 200 -63325 8,000 -0004
720 -04891 170 -87046 9,000 100031
700 05149 150 1-1258 10,000 -00023

Note.—Many formule incorporate VL X C; above figures are L X C, the square.root of which can be
takon whon necoasary.
67
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MISCELLANEOUS WIRE TABLES

FUSE-WIRE TABLE

. Tin Alloy q
cl;'wing Tin (15% Lead, 25%, Tin) Tinned Copper Lead
urrent _
geempe- Diameter Diameter Diam ' 1
eler Diameter
n snches A n snches ik in inches | S-WC- in inckes | S:WC-
1 <0072 37 0084 35 —_ -0084 35
2 -0113 31 -0136 29 _ — -0124 30
3 -0148 28 -0164 27 — — -0164 27
4 -018 20 -02 25 — —_ -02 25
5 02 25 -024 23 —_— — -024 23
6 «024 23 032 21 —_ — — —
10 -032 21 -048 18 -0l 33 -036 20
15 -044 —_ <064 16 +0136 29 -048 18
20 -056 17 — —_ ‘0146 27 056 17
25 -064 16 —_ —_— - 072 15
30 072 15 -_ — -022 24 08 14

The abavo figures are approximato owing to the desirability of using S.W.G. and round figures in amps. ;
they are, however, sufficiently accurato for practical purposes.

Sixty per cent. may bo taken as tho safoc normal

current.
FLEX
g Sectional Area in Mazimum - } Sectional Area in Mazimum
Eaarinlion 8¢. ina. (nominal) | Current in amps. gReripticn : $7. ins. (nominal) | C'urrent in amps.
14/-0076 -0006 ' 2 70/-0076 -003 10
23/-0076 +001 3 110/-0076 -0048 15
40/-0076 10017 i 5 162/-0076 -007 20
RESISTANCE WIRE
S.W.q. | Diameter Eureka® Nichrome 5.6 Diameter Eureka * Nichrome t
WUt} (Snches) | (ohme per yard) | (ohma per yard)f O+ M- (¢nches) | (ohms per yard) | (ohina per yard)
d
10 -128 -053 -126 30 -0124 5:633 | 12-982
2 +104 -08 -189 31 -0116 6-436 14-825
13 +092 -1023 242 32 -0108 7-427 17-102
14 -08 -1363 -32 33 01 8-662 19-960
15 -072 -1071 -395 34 -0092 10-23 23-57
16 -064 -2116 486 35 -0084 12-27 28-277
17 066 -2762 636 36 -0070 16 34-563
18 -048 376 -865 37 +0008 18-74 43-166
19 04 +541 1-246 38 -006 24-05 55-374
20 036 -668 1-539 39 +0052 3203 73722
21 032 -840 1-957 40 -0048 376 86-486
22 -028 1-1056 2-646 41 +0044 44-74 100-15
23 <024 1-504 3-463 42 -0040 5413 124-7
24 -022 1-789 4118 43 +0036 46-68 153-876
25 -02 2-166 4-979 44 -0032 84-61 194-94
26 +018 2-673 6-166 45 -0028 110-5 254-6
27 <0164 3-221 7422 40 0024 150-4 346-3
28 0148 4119 9107 47 002 216-6 497-89
29 +0136 4-084 10:793 48 0016 3384 779-52

¢ Values are approximate and are bazed on an alloy of 40% nickel and 