
'p

RADIO ENGINEER'S POCKET BOOK



By the Same Author

Practical Mechanics Handbook

Diesel Vehicles : Operation, Maintenance and
Repair

Workshop Calculations, Tables and Formula

Practical Wireless Encyclopxdia

Practical Motorist's Encydlopadia

Practical Wireless Service Manual

The Superhet Manual

Practical Wireless Circuits

Wireless Transmission

Radio Training Manual

Everyman's Wireless Book

Wireless Coils, Chokes and Transformers

Watches : Adjustment and Repair

Newnes Short -Wave Manual

Motor Car Principles and Practice

Dictionary of Metals and their Alloys

Newnes Engineers' Manual

Flying Reference Book

Wire and Wire Gauges

Gears and Gear -Cutting

Newnes Engineers' Vest Pocket Book

-
RADIO ENGINEER'S

POCKET BOOK

BY

F. J. CAMM
Editor : " Practical Wireless," " Practical
Engineering," and " Practical Mechanics "

(.1)

3rd Edition

LONDON

GEORGE NEWNES LIMITED
TOWER HOUSE, SOUTHAMPTON ST.,

STRAND, W.C.2.



First Published . July 1940
2nd Edition . Feb. 1941
3rd Edition .' April 1941

PRINTED IN GREAT BRITAIN

PREFACE

This Vest Pocket Book ,has been produced
to meet the needs of all thpse engaged in the
various branches of radio-service engineers,
students, circuit designers, radio operators,
transmitters, constructors, and manufac-
turers. The contents were originally pub-
lished as a series of data sheets in Practical
Wireless, and it is at the special request of
reader4 of that journal that the series is now
issued in the more convenient book -form.
I have endeavoured to' include most of the
useful formulae required by those to whom
the book is designed to appeal. The index
is fully cross-referenced to enable the reader
rapidly to trace the formula or table he
requires.

So far as I have been able to ascertain this
is the first Pocket Book of its type, and it
makes available for radio engineers a similar
source of reference to that in existence for
those engaged in other industries.

Extreme care has been exercised in check-
ing the proofs. In order to make this Pocket
Book as complete as possible I have also
included arithmetical, geometrical, and trigo-
nometrical formuke, as well as the usual
mensuration formulae, whilst the English
weights and measures, the metric system,
decimal equivalents, slide rule gauge points,
wire and other standard tables are included.

F. J. CAMM.
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ABBREVIATIONS
A.-Anode, or plate.
A.A.-Artificial aerial.
A.C.-Alternating current.
Ae.-Aerial.
A.F.-Audio frequency.
A.F.C.-Automatic frequency control.
A.G.C.-Automatic gain control.
A.M.-Amplitude, modulation.
A.T.C.-Aerial tuning condenser.
A.T.I.-Aerial tuning inductance.
A.V.C.-Automatic volume control.
A.V.E.-Automatic volume expansion.
B.A.-British Association.
B.C.L.-Broadcast listener.
B.F.O.-Beat frequency oscillator.
B.O.T. Unit-Board of Trade unit

= 1,000 watt-hours, or 1 kilowatt-
hour.

B.W.G.-Birmingham wire gauge.
C.C.C.-Closed circuit or secondary

condenser, or S.T.C.
C.C.I.-Closed circuit or secondary tun-

ing inductance, or S.T.I.
cm.-centimetre.
C.P.-Candle power.
C.W.-Continuous waves.
D.A.V.C.-Delayed A.V.C.
db.-decibel.
D.C.-Direct current.
D.C.C.-Double cotton covered.
D.E.-Dull emitter.
D.F.-Direction finding, or direction

finder.
D.P.-Difference of potential.
D.P.D.T.-Double pole double throw.
D.P.S.T.-Double pole single throw.
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ABBREVIATIONS-(continued)
D.S.C.-Double silk covered.
DX-Long distance.
E.-Earth.
E.M.F.-Electro-motive force.
F.-Filament.
F.M.-Frequency modulation:
G.-Grid.
G.B.-Grid battery or grid bias.
G.C.-Grid condenser.
G.L.-Grid leak.
H.F.-High frequency (same as radio

frequency).
H.F.C.-High-frequency choke.
H.P.-Horse power.
H.R.-High resistance.
H.T.-High tension.
I.C.-Intermittent current.
I.C.W.-Interrupted continuous waves.
I.F.-Intermediate frequency.
I.P.-In primary (of transformer) ;

start of primary.
I.S.-In secondary (of transformer) ;

start of secondary.
kw.-Kilowatt = 1,000 watts.
L.F.-Low frequency.
L.F.C.-Low-frequency choke.
L.R.-Low resistance.
L.S.-Loudspeaker.
L.T.-Low tension.
mA.-Milliampere.
M.C.-Moving coil.
mfd.-micro-farad.
mhy.-microhenry.
mm.-millimetre.
mmfd.-micro-micro-farad.
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ABBREVIATIONS-(continued)
0.F.-Outside Foil.
O.L.-Output load.
O.P.-Out primary (of transformer) ;

end of primary. Also output.
O.S.-Out secondary (of transformer) ;

end of secondary.
P.-Plate, or anode.
P.A.-Public address.
P.D.-Potential difference, same as D.P.
P.M.-Permanent magnet.
Pot.-Potentiometer.
P.V.-Power valve.
Q.A.V.C.-Quiet automatic volume con-

trol.
Q Code.-See pp. 68 & 69.
Q.M.B.-Quick make and break.
Q. P.-P.-Quiescent Push-pull.
R.F.-Radio frequency (same as high

frequency).
R.M.S. Value.- Root -mean -square

value.
Ftx.-Receiver.
S.C.C.-Single cotton covered.
S.I.C.-Specific inductive capacity.
S.P.-Series parallel.
S.P.D.T.-Single pole double throw.
S.P.S.T-Single pole single throw..
S.R.-Specific resistance.
S.S.C.-Single silk covered.
S.T.C.-Secondary tuning condenser.
S.T.I.-Secondary tuning inductance.
S.W.G.-Standard wire gauge.
S.W.L.-Short-wave listener.
T.R.F.-Tuned radio frequency.
T.T.-Tonic train.
Tx.-Transmitter.
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SYMBOLS
Admittance
Amplification Factor
Capacity
Current
Conductance
Dielectric Constant
Efficiency
Electrostatic Flux Density
E.M.F. (voltage)
Energy
Frequency
Impedance
Magnetic Field
Magnetic Flux
Magnetic Flux Density
Period Time
Permittivity
Phase Angle
Power
Quantity
Reactance
Reluctance
Resistance
Resistivity
Self-inductance

V

6

W

11

B

P

S
R

UNITS
Ampere A
Ampere -hour Ah
B.O.T. Unit - 1,000 watt-hours, or 1 kilo-

watt-hour
Coulomb
Farad
Henry
Joule
Kilovolt -ampere kVA
Ohm
Volt V

VAVolt-ampere
Watt
Watt-hour Wh

PREFIXES
Kilo li
Mega M
Micro A
Milli m
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THEORETICAL SIGNS
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STANDARD UNITS.
Ampere.-Unit of current. A pressure of 1 -volt will pass

a current of 1 -ampere through a resistance of 1 -ohm (see
Ohms Law). It represents a flow of 1 coulomb per second.

Ampere -hour. --Unit of quantity of electricity, equal
to 3,600 coulombs. One unit is represented by a current
of one ampere flowing for one hour.

Board of Trade Unit (B.O.T.).-The Board of Trade
Unit is 1,000 watt hours, and is equal to 3,415 British
Thermal units.

Coulomb.-Unit of quantity of electricity. It is equal
to one -tenth of an absolute electromagnetic unit.

Dyne.-C.G.S. unit of force. The force which when
acting on a mass of 1 gramme imparts to it an acceleration
of 1 centimetre per second per second.

Erg.-C.G.S. unit of work. Equal to 1 dyne -centimetre.
Farad.-Unit of capacity. A condenser has a capacity

of 1 farad when a charge of 1 coulomb raises the potential
1 volt. In wireless the practical unit is the microfarad
(.000001 farad) sub -division is the micro -micro -
farad = -000,000:000,001 farad.

Henry.-Unit of inductance. It is the unit of mutual
inductance or self-inductance in the electromagnetic
system. The henry is equal to 10' C.G.S. electromagnetic
units. It represents the inductance of a circuit in which
an induced electromotive force of 1 international volt is
created when the current in it varies at the rate of 1
international ampere per second.

International Ampere.-The practical unit of electric
current representing the unvarying current which when
passed through a neutral solution of nitrate of silver
deposits silver at the rate of 0.001118 of a gramme per
second.

International Coulomb.-Practical unit of electric
quantity, representing the quantity of electricity trans-
ferred in 1 second by a current equal to the international
ampere.

International Farad.-The practical unit of capacity
representing the capacity of a condenser which is charged
to a potential of 1 international volt by imparting to it
a quantity of 1 international coulomb.

International Oh m.-Practical unit of resistance,
representing the resistance offered to an unvarying current
of electricity by a column of pure mercury at the tem-
perature of melting ice having a mass of 14.4521 grammes,
a constant cross-section, and a length of 106.3 centimetres.
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International volt.-Practical unit of electromotive

force, representing that E.M.F. which when steadily
applied to a conductor having a resistance of 1 inter-
national ohm creates in it a current of 1 international
ampere.

International watt.-The energy7used in 1 second by
an international ampere when flowing at a pressure of
1 international volt.

Joule. Unit of energy. One joule equals 10' ergs.
It represents the work expended per second on a circuit
in which there is a current of 1 international ampere,
and between the ends of which there is a difference of
potential of 1 international volt.

Kilovolt -Ampere. -1,000 -volt amperes.
Kilowatt. -1,000 -watts or 1.34 horse -power.
Kilowatt -hour. -1,000 -watt hours.
Line.-The practical method of measuring a magnetic

field is in lines or kilolines. The line is identical with
1 electromagnetic unit of magnetic flux ; kiloline equals
1,000 lines.

Mho.-Unit of Conductance (" ohm " reversed). It is
the reciprocal of the ohm. Thus, a body having a resis-
tance of 4 ohms would have a conductance of .25 mhos

Ohm.-Unit of Resistance. The resistance which will
permit the flow of 1 ampere when a pressure of 1 volt is
applied.

Unit Electrostatic Charge.-The charge which in a
vacuum at a distance of 1 centimetre from an equal
charge will produce a force of repulsion of 1 dyne.

Unit Electrostatic Flux.-The electrostatic flux existent
in a unit electrostatic tube of force.

Unit Magnetic Flux.-The magnetic flux existent in a
unit magnetic tube ' of force. Unit is the Maxwell.

Unit Magnetic Pole.-That pole which located in a
vacuum at a distance of 1 centimetre from a like pole
produces a mechanical force of repulsion of 1 dyne.
The total number of lines of force which passes through
a unit magnetic pole equals rr.

Volt.-Unit of potential. It is the pressure required to
pass a current of 1 ampere through a resistance of 1 ohm.

Volt-Ampere.-The product of the root mean square
volts, and root mean square amperes.

Watt.-Practical unit of power equivalent to a rate of
working of 1 joule per second or 10,000,000 ergs per
second. Volts times amps equals watts.

Light, Speed of.-Light waves travel at 186,000 miles
per second. This is the speed also of wireless waves.

Sound, Speed of.-Sound waves travel at 1,142 feet
per second.

17
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FORCE
The absolute unit of force is the Poundal,

which is that force, acting for unit time,
which would impart unit velocity to unit
mass.

1 dyne =0.00007233 poundal.
1 dyne =0.00102 gram.
1 dyne =22.48 x 107 pounds.
1 megadyne =1,000,000 dynes.
1 poundal =13,825 dynes.
1 poundal =0.03108 pound.
1 poundal =14.10 grams.

ENERGY
Energy refers to capacity for performing

work, or for moving against a resistance.
1 erg =2.373 x 10-6 foot

poundals.
1 erg =7.376 x 10-8 foot

pounds.
1 g.cm. =7.233 x 10-8 foot

pounds.
1 joule =107 ergs.
1 foot poundal =421.390 ergs.
1 foot pound =1.35573 joules.
1 foot pound =13,825.5 g.cm.
The actual energy, Kinetic energy,

or dynamic energy of a moving body
= mass x velocity 2.

la
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HEAT
A therm is the heat equz7valent of an erg

on the C .G.S. system.
The Centigrade Heat Unit (C.H.U.)

is the heat required to raise llb. water 1°C.
A calorie as used in engineering cal-

culations represents the heat required to
raise 1 kilogramme of pure water 1°C.
This is the Great Calorie. The Small
Calorie represents the heat required to
raise 1 gramme of water 1°C.

1 calorie (g.c.) =0.0039683 B.T.U.
1 calorie (g.c.) =4.1862 joules.
1 calorie (g.c.)=3.088 foot lb.
1 calorie (g.c.)=-0.005614 horse -power

second.
1 B.T.U.=252.00 calories or 0.252

kilogramme calories.
1 B.T.U.=1,055 joules.
1 B.T.U.=778.1 foot lb.
1 B.T.LT.=1.4147 horse -power second.
1 C.H.U. =1.8 B.T.U.

TIME
1 sidereal second=0.99727 second

(mean solar).
1 second (mean solar)=1.002738

sidereal second.
Length of seconds pendulum latitude

45° -= 39.1163 in. 99.3555 cm.

19
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UNITS AND EQUIVALENTS
One ft. lb. . . .1 lb._raised 1 foot high.
One BTU 1,055 joules.
One BTU 778,1 ft. lbs.
1 watt 10' ergs per second.
1 watt 23.731 foot poundals

per second.
1 watt 0 7376 ft. lb. per second.
1 watt 0 001341 h.p.
One HP hour . .0.746 kW. hour.
One HP hour . .1,980,000 ft. lbs.
One HP hour . .2.545 BTU's.
One kwH. (kilowatt hour)

2,654,200 ft. lbs.
One kwH. . . . .1,000 watt hours.
One kwH. . . . .1.34 HP hours.
One kwH. . . 3,412 BTU's.
One kwH. . . . .3,600,000 joules.
One kwH. . . .859,975 calories.
One HP 746 watts.
One HP 0 746 kW.
One HP 33,000 ft. lbs. per minute
One HP 550 ft. lbs. per second.
One HP 2,545 BTU's per hour.
One HP 42.4 BTU's per minute.
One HP 0 707 BTU's per second.
One HP 178,122 calories per

second.
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POWER
1 watt =107 ergs per second.
1 watt =23.71 foot pound -

Js 'per sec.
1 watt =0.7376 foot lb. per

second.
1 watt =0.001341 h.p.
1 kilowatt-hour =2,654,200 f o o

pounds.
1 kilowatt-hour =1.3411 h.p. hour.
1 kilowatt-hour =859,975 calories.
1 foot poundal per -421.390 ergs per

second second
1 foot pound per

second =1.35573 watts.
1 horse -power =746 watts.
1 horse -power =550 foot pounds per

second.
1 horse -power =178.122 calories per

second.

ELECTRICAL EQUATIONS
Amperes x volts =watts.
Joules = seconds =watts.
Coulombs per

second =amperes.
Watts ± 746 =effective h.p.
Coulombs ± volts =farads.
0.7373 foot -lb. per

second ' =1 joule.
Volts x coulombs =joules.
Watts x 44.236 =foot -lb. per minute.
Kilowatts x 1.34 =h.p.

21
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Frequency Formula

Forniula for frequency is : f - 106 where L = in-
2.7tv LC,

ductance in microhenrys and C = capacity in micro -
farads.

Wavelength of Tuned Circuit.
Formula for the wavelength of a tuned oscillatory

circuit is : 1884.96V LC, where L=inductance in
microhenrys and C =capacity in microfarads.

Inductance
The formula for inductance in microhenrys is:

9.861D2N2K,L- 1000 where L =inductance, D =diameter
of coil in centimetres, 1=length of coil in centimetres,
N= number of turns per centimetre, and K =a
constant. See table.

_.Inductive Reactance
Calculated from the formula 2.7-CfL, where f=fre-

quency and L=the inductance.
This Table shows the Value of K, which must be

Calculated from D

D- K
1)- K

1 1

4.00 .3654 1.25 .6381
3.75 .3743 1.00 .6884
3.5 .3944 .90 .7110
3.25 .4111 .80 .7351
3.00 .4292 .70 .7609
2.75 .4545 .60 .7885
2.5 .4719 .50 .8181
2.25 .4972 .40 .8499
2.0 .5255 .30 .8838
1.75 .5579 .20 .9201
1.5 .5950 .10 ' .9588
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C-1,000,000 d!
Where N=Number of moving .vanes.

S =Area of one moving vane in square
centimetres.

d =Air gap between moving vanes and
fixed vanes in centimetres.

Capacity of Variable Condensers

.0885NS

H.F. Transformer Ratio. (n) n2 --- Ro
11 being the dynamic resistance of the tuned circuit

and Ro the A.C. resistance of the valve.

Stability in Screen -Grid Stages.
One Stage.

Stable ifcra:
Co is less than 2.

(0'2+ cn)
Co=residual anode -grid capacity in farads.

=.001 x 10-14 for Cossor S.G. Valves (all
types).

=.0045 x 10-" for Cossor MS/Pen A.
61,62 =conductance of grid and anode* circuits

respectively.
=1/R where R=dynamic resistance in ohms.

av-anode filament conductance of valve.
=1/Ro.

Two Stages.
Assuming identical tuned circuits throughout,

and ignoring damping effects of valves on tuned
circuits.

Stable if
0.) Co0'2 g

is less than 1.14 (Tuned Anode).

or if fi)
C2
Co g less than 1.14n2 (Tuned Trans-

former).
where a = conductance of tuned circuit (secondary)

and n=transformer ratio.
* In the case Hof transformer coupling, or its

equivalent, replace as by n26, where n=transformer,
1

ratio, a = conductance (= -1-.) of tuned secondary.
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Capacity of a Fixed Condenser
C_.0885 AEN

1,000,000 d.
Where K =Specific Inductive Capacity of dielectric.

N= Number of dielectrics.
Area of overlap of plates in square centimetres.

d = Thickness in centimetres.
Another Formula :

AKN
4,500,000 d.

Where A.= Area of one plate in square inches.
K=S.I.C. of dielectric.
N= Number of plates minus one.
d= Thickness of dielectric in inches.

OHM'S LAW
For D.C. For A.C.

/=-E where Z=impedanceof circuit.
Watts dissipated. Watts dissipated.

= PR= EI. = I2R
E I cos 0

where 0= phase angle
between E and I.

Capacity of Condensers in Parallel.
C= C11- C2

Capacity of Condensers in Series.
1

-1+-1 Ci+ C2
Cl C2

Resistances in Parallel.

R= 1 RjR2
1 +1 Ri+ B2
Itl 112

Resistances in Series. R- R5+ R,
Resistance, Capacity and Inductance in Series.

Resulting Impedance.

)Z = R2 (coL 2 112+ X'
(0C
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Reactance of Coil. 274 L.
7C, 3.14 ; f, frequency ; L, inductance in henrys.

Reactance of Condenser. 1._
27rfC

C, capacity in farads.
Net Reactance.

Al Resonance, f- 1
, or (.02=-1

2rVLC LC

Wavelength. A=1884 'PLC
2, in metres L, in microhenrys ; C, in micro -
farads ; A x f = 300,000,000.

Resistance of a Tuned Circuit at Resonance (Dy-
namic Resistance).

R= I.
C x r

r being the equivalent series resistance.
Magnification of Tuned Circuit. nt=c11.

Current in Series Circuit at Resonance. / _E

where r is equiv. series resistance of circuit at
wavelength concerned (high -frequency resistance).

Peak Separation (Band-pass Tuners).
Vw.M2-r2P- cycles (inductive coupling).

2scL
w = ; 31, mutual inductance in henrys ;

r, equivalent series resistance of tuned circuit ;
L, inductance in henrys.

V 1 2-r
c.2= Cm,2 cycles (capacity coupling)

2,7cL
Cm--= coupling capacity in farads.

Inductance of Single Layer Coil.
L =rr2n2D21k +10-8

L, in microhenrys ; n, 3.14 ; D, diameter in
tins. ; number of turns to the cm. ; 1, length
in cms. ; k, a factor depending upon the length/
diameter ratio.

D
When-=0.1 0.5 1.0 2.0 3.0 4.0

k =0.90 0.82 0.69 0.526 0.429 0.365
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Abbreviations used in Table on pages 28 and 29,.

T.H.-Indireetly heated. D.H.-Directly heated.M.-Metallising. F.-Filament.H.-Heater. C, Cl, etc.-Cathodes.
A, Al, etc.-Anodes (Ao-Oscillator anode).
G or Gl-Control grid (Go-Oscillator control grid).
G2-Screening grid. G3-Suppressor grid.

1), Dl, etc.-Diodes (anodes).
Valve Base Connections for American (Octal) Valves.

Valve Type Base
Pin Connections .

1 2 3 4 5 6 7 8 Top
Cap

Triode .. I.H. Oct. 31 H A- 0 - H C -Triode .. I.H. Oct. M H - A .- - H C 0H.F.PentodeLH. Oct. Id H A G2 03 - H C 01Output Pentode
I.H. Oct. NI H A G2 GI - H C -Heptode I.H. Oct. 3I H A 03 Go A,) H 0 04

G5 (011 (G2)
Double -diode

I.H. Oct. 31 H D2 C2 DI - H Cl -Double -diode -
triode I.H.Oct. Al H A Dl D2 - H C 0Rectifier, Full
wave .. I.H.Oct. AI. H - A - A - H, C -Rectifier, Full
wave .. LH. Oct. - H H A2 C2 Al - Ii, CI -Rectifier, Full
wave .. I.H. Oct. 31 H A - A - H C -Rectifier, Full -
wave. Gaseous) Oct II - A - A - - C -

Valve Base Connections for Acorn and Deaf -Aid
Valves.

Type Base
Pin Connections

1 2 3 4 5 Top Bottom

ACORN
Triode
H.F. Pentode ..

DEAF Ain
Triode (D.H.)
Triode (1.H.)
Triode (Milliard)

PUBLIC ADDRESS
Triode ..

1
1

2
2
3

4

H
H

A
A
A

A

C

C

G

C
G

F G

H
11

F
H
F F

S

F
If

F

A
SG A
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3 2

5 4. 5 4.
Loc4r,e8 LOCA7.4M7
4.4w MARK

leryPe OCTAL. ACORN
4

\ \.
3

5
2 4

113

4
O

2 t-/

6 7 5
(SioE Ccwr,scr VALVES)

5M
2

3 4
;,/c vac 'M/OGEES

4M

3

2

4

Louisa.
.144/0/C

&.a' A/0

ConinNeNzw,

No / 7YRE No 2 i'YPE
2 3 2 - 3

Valve -contact arrange-
ments for all types of
valves. (Seo tables on
pages 26, 28, 29, and

30, etc.)
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Vaive Base Connections for Continental Valves. See p.26.

Type Base
Pin Connections.

1 2 3 4 5 6 7
Top
Cap

H.F. Pentode
H.F. Pentode
Triode . :

Double -diode
Freq.Changer
0. Pentode ..
O. Pentode ..
Rectifier ..
Rectifier ..

1

2
2
2
2
1

2
1
2

G2
G2-
G2
02
02
G2
Cl
Cl

H
II
H
H
H
H
II
II
II

H
H
H
H
H
II
1-1

H
H

0
C
C
C
C
C
C

C2
C2

A
A
A
Dl
A
A
A

A2
A2

G3
hi

111-
Ao

G1 G3
G3.
Al-

-
G3
01-
Go-
GI-
Al

01
GI-
112
01----

Valve Base Connections for Hivac Midget Valves.
I

Type !Base
Pin Connections

1 2 3 4 .5
Top
Cap

Tetrode (S.G.) ..
Triode .. ..
Output Pentode ..

1

1

2

A
G2
A

G
01
Gl.

F
F
F

F
F
F

--
02

-
A-

Mullard Universal Side -Contact Valves

Valve Type Base
Contact Connections

1 2 3 4 5 6 7
Top

8 Cap

Triode ..
II.F. Pentode
O. Pentode . .

Octode ..

Double -diode
Double -diode
Rect., Half -
wave ..

Rect., Volt.
Doub. ..

V. T. Indica-
tor (TV4)..

P
P
P

P

V
V

P

P

P-

M H
M H- II
M II

D2 H
INI H

-H
Cl II

H

H C
H C
11 C

03
H C,

G6
H C, Al
H C
H C
H C2

H C-

--
G3-
G2

Dl
D1

-
Al

--
G1

--
-
-
0

-
G2
G2

G3
G5---
-
-

Target

A G
A G1.
A GI
A 04
- -

D2

A -
- -
A -
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Valve -leg spacing for stan-
dard 4- and 5 -pin valves.
The diameter of the valve

pins is 3.2 mm.
5M

4 M.

The two diagrams above
show the valve -leg spac-
ing for the III vac Midget

valves.
.I.020=1:=.2.1.2.

/8MM

II/Z.."
.2,9orro

St...1.7 UV,

Valve -leg spacing for
7 -pin valves.

760

Valve -leg spacing
9 -pin valves.
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AERIAL DATA
NATURAL WAVELENGTH. - The

natural wavelength of an aerial is
approximately four and a half times its
electrical length (length between insu-
lators plus length of lead-in). Standard,.
aerial of 100ft. has a natural wave-
length of 05 -out 120 metres. If con-
nected direct to the grid of the detector
valve, it would receive transmissions on
this wavelength.

The maximum length of aerial, in-
clusive of lead-in, permitted bye the
Postmaster -General is 150ft.

REFLECTOR.-An arrangement gen-
erally employing a dipole aerial, for
preventing a signal from being radiated
in all directions, or for ensuring maxi-
mum reception in a given direction. It
consists of a vertical or horizontal aerial
behind which is erected a similar aerial
(not connected to anything), the spacing
between these being adjusted according
to the frequency of the signals. A
multi -reflector system will generally have
the reflectors arranged in the form of a
parabola with the aerial at the focal
point.

Stranded 7/22 insulated' copper wire
is best for both aerial and lead-in.
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TRANSFORMER DATA
DwrAirs OF STALLOY CORE STAMPINGS.

4

4

Dimensions. ,..,
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,__.
,c to'

.
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'''
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1
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3
41
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31
21
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i
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1+
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I

1

1

1
1i

doz.
prs.

6
6
6

6

6
6
6

6

6

50
30

250
300

45
100

75
]25
200

8
12

6
4
8
8
8
6
5

sq. in.

1i
i

3
5}

I
21-,

11
21
51

This table covers most of the commoner sizes of stampings,
but some makers give different numbers to stampings of
similar size.

UREKA RESISTANCE WIRE

sjv .G. Diameter
in inches.

Turns per
in. D.S.C.

Length
per ohm

in inches.
Ohms per

yard.

Wt. per
1,000

yards in
lb.

16
18
20
22
24
26
28
30
32
34
36
38

.064

.048

.036

.028

.022

.018

.014

.012

.010

.009

.007

.006

14.7
19.6
25.6
32.2
40.0
48.8
57.8
67.1
75.2
85.5
90.1

118.0

173.8
96.8
54.4
32.9
20.3
13.7
9.2
6.5
4.9
3.6
2.4
1.5

0.21
0.37
0.66
1.10
1.77
2.64
3.91
5.57
7.35

10.12
14.84
23.80

37.20
20.93
11.77
7.120
4.392
2.942
1.989
1.399
1.059
0.7688
0.5249
0.3272
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MAINS TRANSFORMER DATA
By means of a Constant obtained from the table

below the turns of wire for a primary of a trans-
former may easily be ascertained. For example,
the constant of a transformer for a supply of 220
volts 50 cycles is 1,760. Therefore, with a core of
1 sq.in. cross sectional area you use 1,760 turns of
wire for primary. For a core of 2 sq. in. you use
1 760 turns and so on. The secondary is

2
directionally proportional to the voltage ratio.

Reactive
Voltage

Frequency cycles per second
20 30 40 50 60 70 80 90 100

50 525 485 444 400 362 325 287 250 206
100 1050 975 888 800 725 650 575 500 412
110 1155 1073 976 880 797 715 632 550 453
150 1575 1455 1332 1200 1086 975 861 750 618
200 2100 1950 1775 1600 1450 1300 1150 1000 825
210 2205 2048 1864 1680 1533 1365 1207 1050 866
220 2310 2146 1952 1760 1594 1430 1264 1100 906
230 2415 2243 2041 1840 1666 1495 1321 1150 947
240 2520 2341 2130 1920 1739 1560 1378 1200 988
250 2625 2425 2220 2000 1810 1626 1435 1250 1039

CRYSTAL DATA
Crystals and their Symbols

Bornite 3Cu2S3Fe2S3
Carborunduni SiC
Cassiterite (tinstone) SnO2
Copper pyrites Cu2S2FeS2
Galena PbS
Graphite
Hertzite PbS
Iron Pyrites FeS2
Malachite CuCo2CuH20
Molybd.enite MoS2
Silicon Si
Tellurium Te
Zincite ZnO

Crystal Combinations
Carborundum with Steel Tellurium with Zincite
Iron pyrites with Silicon Carborundum with Silicon
Galena with Tellurium Copper Pyrites with

Tellurium
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ACCUMULATOR PASTES.-The follow-
ing -ingredients are required : 4 parts by
weight redlead (Pb304), i part by weight
litharge (PbO), 1 part by weight sulphuric
acid (T.142 specific gravity). Add the acid
gradually to the mixture of redlead and
litharge, stirring well until a fairly stiff
paste has been formed. Thorough mixing
is essential, and care must be taken not to
make the paste too thin.

How to Apply. Place the grid on a flat
board and use a scoop to place the paste
in the grid. A wooden spreader should
then be used to force the paste into the
pockets of the grid. A piece of newspaper
is then placed on top of the plate, and
another flat board on top of that. This
enables the plate to be turned over so that
it can be pasted on the opposite side.

Drying. Stack the plates carefully in a
warm room to dry. After three or four
days dip the plates in sulphuric acid (1.25
specific gravity) and re -dry.

Paste for Negative Plates. Use the
following ingredients : 5 parts by weight
litharge, 1 part by weight of I.xo specific
gravity sulphuric acid. Mix, apply, and
dry as for positive plates.

For a high -rate discharge cell, the paste
for the negative plates can be varied as
below :

Litharge, 99.96 per cent. ; lamp -black,
.03 per cent. ; 'wood flour, .or per cent.
One -sixth of the total weight of the above
of 1.10 specific gravity sulphuric acid.

Use acid of 1.12 specific gravity, charge
at the rate of about .02 amp. per square
inch of the plate area, counting both sides
of the plate.

50
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Neutralising Spilled Electrolyte. If
electrolyte is spilled, it should be imme-
diately treated with a neuttalising solution,
such as sodium carbonate (soda) and water,
or ammonia and water. Either of these
liquids is excellent for checking the effects
of acid on clothing. Benches, trays, and
other fittings which have become acid -sodden
should be treated with a solution of 'lb.
of soda to 1 gallon of water, and then dried
before coating with acid -proof paint.

JELLY ELECTROLYTE.-Jelly elec-
trolyte consists of sulphuric acid to which
a given proportion of sodium silicate has
been added. Jellification takes place at
varying speeds according to the proportions
in which the two chemicals are mixed. A
suitable mixture which jellifies in five or
six minutes is-I part of pure sodium silicate
(1.2oo specific gravity) to 3 parts of cold
sulphuric acid (1.400 specific gravity).

As jellification takes place fairly rapidly
it is essential to arrange that the entire
operation may be carried through without
any hitch or delay. The cell to be filled
with jelly acid should be given a first
charge, using ordinary free sulphuric acid.
This acid should then be poured off, and
the cell inverted and allowed to drain for
about half an hour.
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DIELECTRIC CONSTANTS.-The
following table gives the specific induc-
tive capacities of various materials.
These figures represent the dielectric
constants.

Material. S.1.0 .

Air . . . . 1
Paper . 1.5
Paraffin Wax . . 2.5
Ebonite . . . 2.75
Shellac . . 3
Presspahn . . . 3
Flipt Glass . . . 4 to 6
Plate Glass . . . 4.5
Mica . . . . 5 to 8

DIELECTRIC STRENGTHS.

Material. Dielectric Strength
per Mm.

Glass . . . 8,000
Shellac . . 10,000
Presspahn . . 6,000 to 15,000
Porcelain . . 16,300
Rubber . . 18,000
Mica . . . 17,009 to 28,000
Ebonite . . 30,000
Micanite . . 40,000
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SCREWS:
BRITISH ASSOCIATION (B.A.)

Absolute Approxi- Approximate
Dimensions in mete Dimensions in

Millimetres Number Inches
No. Full of Full

Die-
meter

Pitch Threads
per Inch

Dia-
meter

Pitch

25 0.25 0.070 362.8 0.010 0.0028
24 0.29 0.080 317.5 0.011 0.0031
23 0.33 0.09 282.2 0.013 0.0035
22 0.37 0.10 254.0 0.015 0.0039
21 0.42 0.11 230.9 0.017 0.0043
20 0.48 0.12 211.6 0.019 0.0047
19 0.54 0.14 181.4 0.021 0.0055
18 0.62 0.15 169.3 0.024 0.0059
17 0.70 0.17 149.4 0.028 0.0067
16 0.79 0.19 133.7 0.031 0.0075
15 0.90 0.21 121.0 0.035 0.0083
14 1.0 0.23 110.4 0.039 0.0091
13 1.2 0.25 101.6 0.047 0.0098
12 1.3 0.28 90.7 0.051 0.0110
11 1.5 0.31 81.9 0.059 0.0122
10 1.7 0.35 72.6 0.067 0.0138

9 1.9 0.39 65.1 0.075 0.0154
8 2.2 0.43 59.1 0.087 0.0169
7 2.5 0.48 52.9 0.098 0.0189
6 2.8 0.53 47.9 0.110 0.0209
5 3.2 0.59 43.0 0.126 0.0232
4 3.6 0.66 38.5 0.142 0.0260
3 4.1 0.73 34.8 0.161 0.0287
2 4.7 0.81 31.4 0.185 0.0319
1 5.3 0.00 28.2 0.209 0.0354
0 6.0 1.00 25.4 0.236 0.0394

It is recommended that for screws less
than }-in. diameter British Association
Threads -should be adopted. It was originally
proposed by the British Association in 1884, and
finally adopted by them in 1904. It is, however,
not yet the usual practice in this country to use
the sizes ranging from No. 17 upwards. More-
over, makers of taps, dies, screwplates, etc.,
usually supply sizes to No. 16.--...
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TWIST DRILL GAUGE SIZES

No. Drill. Decimal
Sizes. No. Drill. Decimal

Sizes.

1 .2280 31 .1200
2 .2210 32 .1160
3 .2130 33 .1130
4 .2090 34 .1110
5 .2055 35 .1100
6 .2040 36 .1065
7 .2010 37 .1040
8 .1990 38 .1015
9 .1960 39 .0995

10 .1935 40 .0980
11 .1910 41 .0960
12 .1890 42 .0935
13 .1850 43 .0890
14 .1820 44 .0860
15 .1800 45 .0820
16 .1770 46 .0810
17 .1730 47 .0785
18 .1695 48 .0760
19 .1660 49 .0730
20 .1610 50 .0700
21 .1590 51 .0670
22 .1570 52 .0635
23 .1540 53 .0595
24 .1520 54 .0550
25 .1495 55 .0520
26 .1470 56 .0465
27 .1440 57 .0430
28 .1405 58 .0420
29 .1360 59 .0410
30 .1285 60 .0400

LETTER SIZLS OF DRILLS

A .234 H .266 0 .316 U .36S
B .238 I .272 P .323 V .377
C .242 J .277 Q .332 W .386
D .246 K .281 II, .339 X .397
E .250 L .290 S .318 Y .401F .257 M .295 T .358 Z .413
G .261 N .302
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WOOD SCREW PROPORTIONS
TWIST DRILLS FOR WOOD SCREWS

No. Dia- With Side Lips
(or) meter For Wood or Metal. and Centre for
size) of Neck Wood only.

of or
Screw. Shank. No., etc. Dia- Size. Dia-

meter. meter.

1 .066 .; - 51 .067 -
2 .080 71 46 .081 -
3 .094 fL1 41 .096 - -
4 .108 a 35 .110 - -
5 .122 30 .128 1/8 .125
6
7

.136

.150
,1

-,
28
23

.140

.154
-
5/32

-
.156

8 .164 .,,-.4 18 .169 - -
9 .1.78 14 .182 3/18 .187

10 .1.92 i 9 .196 - -
11 .206 .0 4 .209 7/32 .218
12 .220 . 1 .228 - -
13 .234 '11 B .238 - -
14 .248 E .250 1/4 .250
15 .262 H .266 - -
16 .276 = K .281 9/32 .281
17 .290 'll_,.. M .295 - -
18 .304 A' 0 .316 5/18 .312
19 .318 P .323 - -
20 .332 11 .339 11/32 .343
21 .346 L3 f S

I T .348
.358 - -

22 .360 E.> U .368 3/8 .375
23 .374 -;-; V .377 3/8 .375
24 .388 4 X .397 - -
25 .402 Z .413 13/32 .406
26 .416 2,/64 .421 -- -
27 .430 7/16 .437 7/16 .437
28 .444 29/64 .453 - -
29 .458 15/32 .468 15/12 .468
30 .472 31/64 .484 -- --
31 .486 1/2 .500 1/2 .500
32 .500 33/64 .515 1/. .500

All dimensions in parts of an inch.
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STANDARD WOO D SCREWS

No. of
Screw
Gauge

Dia-
meter.

A in Dec.

.,,z2.

,-, ,...121

' `-q---'
N,qk-.4

B in-

Depth
of C'
sink.

Slot.

Wulth Depth.

0 .05784 1/16 7/64 1/32 1/64 1/64
1 .07100 5/64 9/64 3/64 1/64 1/32
2 .08416 5/64 11/64 3/64 1/64 1/32
3 .09732 3/32 3/16 3/64 1/64 1/32
4 .11048 7/64 7/32 1/16 1/32 1/12

5 .12364 1/8 15/64 1/16 1/32 1/32
6 .13680 9/64 17/64 5/.64 1/32 3/64
7 .14996 5/32 19/64 5/64 1/32 3/64
8 .16312 5/32 21/64 3/32 3/64 3/64

9 .17628 11/64 23/64 3/32 3/64 3/64
10 .18944 3/16 2/8 7/64 3/64 1/16
11 .20260 13/64 13/32 7/64 3/64 1/16
12 .21576 7/32 7/16 1/8 3/64 1/16
13 .22892 15/84 29/64 1/8 1/16 1/16
14 .24208 1/4 31/64 9/64 1/16 1/16
15 .25524 1/4 33/64 9/64 1/16 1/16
16 .26840 17/64 /7/32 5/32 1/16 5164
17 .28156 9/32 9/16 5/32 1/16 5/64
18 .29472 19/64 19/32 11/64 5/64 5/64
19 .30788 5/16 39/64 11/64 5/64 5/64
20 .32104 21/64 41/64 11/64 1/64 2/64
21 .33420 21/64 43/64 3/16 5/64 3/32
22 .34736

).36052
11/32 11/16 3/16 3/32 3/32

23 23/64 23/32 13/64 3/32 3/32
24 .37368 3/8 3/4 13/64 3/32 8/32
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WOOD SCREW PROPORTIONS
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STANDARD COLOUR CODES.
Resistances and Condensers.

The colour codes for fixed condensers and
fixed resistors are identical, the standard for
resistors being ohms and for fixed condensers
mmfd.

No. ofColour Fig. Noughts.Black .. .. 0 NoneBrown .. 1 0Red .. .. 2 00
Orange  3 000Yellow 4 0000Green .. . 5 00000Blue ..  6 000000Violet ..  . 7
Grey ..  8
White .. .. .. .. 9
The order of reading these colours is : Body

Tip, Dot.
Example : Resistance with red body, black

tip and orange spot will have value of 20,000
ohms. If there is no dot on the body it indicates
that it is of the same colour as the body.

Multiple Condenser Blocks.
The highest capacity positive voltage.. RedThe second highest do. .. Yellow
The third highest do. GreenThe fourth highest do. .. BlueThe fifth highest do. .. Violet
Principal negative connection.. .. Black
Second do. .. Brown
Third do. .. .. Grey
Centre connection for voltage doubler

condensers .. .. .. .. White
Where only two leads are used, positive is

red and negative black.
Fuses.

60 mA. .. Black 1 amp... Dark Blue
100 mA. .. Grey 1-/ amp... Light Blue
150 mA. .. Red 2 amp... Purple
250 mA. .. Brown 3 amp... White
500 mA. .. Yellow 5 amp... Black and
750 mA .. Green , , White
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Standard Colour Codes-(continued)
Mains Transformer Data

Primary zero . . Black
ff 10 volts .. Black & Green

210 . Black & Yellow
/7 230 .. Black & Red

250 . . Black & Brown
Secondary Rectifier Heater . . Green

!, High Voltage . . Red
Valve Heaters . . Brown
Additional Valve

Heaters . . Blue
Centre -tap leads are marked with the

same colour as the appropriate
secondary winding, but with a
yellow line interwoven.

Battery Leads
Highest voltage positive . . Red
Second do . . Yellow
Third do . . Green
Fourth do . . Blue
Low-tension positive . . Pink
Common negative

(L.T., H.T., G.B.).. .. Black
Max. G.B. negative . . Brown
Second do . . . Grey
Third do .. .. White
Any additional point, such as the
fourth greatest G.B. negative, or fifth
greatest H.T. positive, or positive
bias, is violet, and any centre -tap
is white.
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INTERNATIONAL
Abbrev. Question
QRA What is the name of

your station ?
QRB How far approxi-

mately are you
from my station ?

QRD Where are you bound
and where are you
from ?

QRG Will you tell me my
exact frequency in
kilocycles ?

QRH Doe's my frequency
vary ?

QRI Is my note good ?
QRJ Do you receive me

badly ?
Are my signals

weak ?
QRB Do you receive me

well ?
Are my signals

good ?
GRL Are you busy ?

QRM Are you being inter-
fered with ?

QRN Are you troubled by
atmospherics ?

QRO Shall I increase
power ? ...

QRP Shall I decrease
power ?

QRQ Shall I send faster ?

QRS Shall 1 send more
slowly ?

QRT
QRU

Shall I stop sending ?
Have you anything

forme?

"Q" CODE
Answer for Advice
The name of my

station is . . .

The approximate
distance is . .

miles

I am bound for . . .

from . . . .

Youf exact fre-
quency is . . . kc

Your frequency
varies.

Your note varies.
I cannot receive

you.
Your signals are

too weak.
I receive you well.

Your signals are
good.

I am busy. Please
do not interfere.

I am being inter-
fered with.

I am troubled by
atmospherics.

Increase power.

Decrease power.
Send faster ( .

words per min-
ute).

Send more slowly
( . . . words per
minute).

Stop sending.
I have nothing for

you.
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INTERNATIONAL
Abbrev. Question
QRV Are you ready ? ...
QRX Shall I wait ? When

will you call me
again ?

QRZ Who is calling me ?

QSA What is the strength
of my signals ? (1
to5) ... ...

QSB Does the strength of
my signals vary ?

Q SD Is my keying correct?
Are my signals
distinct ?

QSL Can you give me
acknowledgment of
receipt ?

QSM Shall I repeat the last
telegram (message)
I sent you ?

QSO Can you communicate
with . .. direct (or
through the me-
dium of . ..) ?

QSP Will you retransmitto...?
QSV Shall I send a series

of V's ?
QSX Will you listen for ...

(call sign) on .
kc ?

QSZ Shall I send each word
or group twice ?

QTII What is your position
in latitude and
longitude ?...

QTR What is the exact
time ?

" Q " CODE
Answer for Advice

I am ready.
Wait (or wait until

I have finished
communicating
with . . . ) I will
call you at . .

GMT.
You are being

called by . . . .

The strength of
your signals is .
(1 to 5).

The strength of
your signals
varies.

Your keying is in-
distinct. Your
signals are bad.

I give you acknow-
ledgment of re-
ceipt.

Repeat the last
telegram (mes-
sage) you have
sent me.

I can communicate
with . . . direct
or through the
medium of . . .).

I will retransmit
to . .

Send a series of
V's.

I am listening for
. . . (call sign) on
. . . kc.

Send each word or
group twice.

My position is . . .

latitude . . .

longitude.
The exact time is
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MISCELLANEOUS INTERNATIONAL
ABBREVIATIONS

Abbrev. Meaning Abbrev. Meaning
C ... .. Yes GA .. .. Resume sending
N .. No MN.. .. Minute/minutesW .. .. Word NW .. I resume transmis-
.AA .. .. All after ... sion
AB .. . All before ... OK.. .. Agreed
AL .. .. All that has just UA ... .. Are we agreed 1

been sent WA .. Word after ...
BN .. .. All between WB .. Word before ...
CL .. .. I am closing my XS .. .. Atmospherics

station
AMATEUR ABBREVIATIONS

Abbrev. Meaning Abbrev. Meaning
ABT  About NM.. .. No more
AGN Again N It . . . . Number
ANI  Any NW .. Now
BA.. . Buffer amplifier OB .. .. Old boy
BCL .. Broadcast listener OM.. .. Old Man
BD .. .. Bad OT .. .. Old timer
Ill .. By PA .. .. Power amplifier
BK . Break in PSE .. Please
BN .. Been R .. .. Received all sent
CK .. Cheek RAC .. Rectified A.C.
CRT Circuit RCD .. Received
CLD . Called RX.. .. Receiver
CO .. . Crystal oscillator SA .. .. Say
CUD  . Could SED .. Said
CUL .. See you later SIGS .. Signals
DX.. . Long distance SIGN .. Signature
ECO Electron -coupled SSS .. Single Signal au -

oscillator perheterodyne
ES .. And receiver
FR .. Fine business SKD Schedule

(good work) TKS Thanks
FD Frequency doubler MIN To -morrow
FM From TNX. Thanks
GA Go ahead, or Good TPTG Tuned plate tuned

afternoon grid
GB.. Good-bye TX.. Transmitter
GE.. . Good evening U .. . You
GM Good morning UR .. You are
GN .. Good night VY .. .. Very
HAM .. Radio amateur WDS .. WordsHI .. Laughter WKG .. WorkingHR.... Hear, or here WL.. .. Will
HRD .  Heard WUD .. Would
HV .. Have WX .. Weather
LTR Later YF.. .. Wife
MILS Milliamperes YL.. .. Young lady
MO .. . Meter Oscillator YR.. .. Your
ND .. Nothing doing 73 .. .. Kind regards
NIL . Nothing 88 .. .. Love and kisses
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QSA CODE (Signal Strength)
QSA1 .. Hardly perceptible ; unreadable.
QSA2 .. Weak, readable now and then.
QSA3 .. Fairly good; readable, but with difficulty.
QSA4 .. Good ; readable.
QSA5 .. Very good; perfectly readable.

QRK CODE (Audibility)
R1 Unreadable.
R2 Weak signals ; barely readable.
113 Weak signals ; but can be copied.
R4 Fair signals ; easily readable.
R5 Moderately strong signals.
R6 Good signals.
117 . Good strong signals.
R8 . Very strong signals.
R9 Extremely strong signals.

RST CODE (Readability)
1 Unreadable.
2 Barely readable, occasional words dis-

tinguishable.
3 Readable with considerable difficulty.

Readable with practically no difficulty.
Perfectly readable.

(Signal Strength)
1 Faint, signals barely perceptible.

. Very weak signals.
Weak signals.

4 . Fair signals.
5 Fairly good signals.

. Good signals.
7 Moderately strong signals.
8 Strong signals.
9 Extremely strong signals.

(Tone)
1 Extremely rough hissing note.
2 . Very rough A.C. note, no trace of musicality.
3 Rough, low-pitched A.C. note, slightly musical.
4 Rather rough A.C. note, moderately musical.
5 . Musically modulated note.
6 Modulated note, slight trace of whistle.
7 . Near D.C. note, smooth ripple.
8  Good D.C. note, just a trace of ripple.
9 .. Purest D.C. note.
(If the note appears to be crystal -controlled add an

X after the appropriate number).
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AC4
AR
CE
CM
CN1
CNB
CO
CP
CR4
CR5
CR6
CR7
CRS
CR9
CR10
CT1
CT2
CT3
CX
D
EA
EA6
EA8
EA9
EI
EL
EP
EQ
ES
ET

F
FA
FB
FD
FE
FF
FG
FI
FK
FL
FM
FN
FO
FP

Fee

FR
FT

INTERNATIONAL MORSE CODE.
A dit dah
B dah dit dit dit
C dah dit dah dit
D dah dit dit
E dit
F dit dit dah dit
G dah dah dit
H dit dit dit dit
I dit dit
J dit dah dah dah
K dah dit dah
L dit dah dit dit
M dah dah
N dah dit
O dah dah dab
P dit dah dah dit
Q dah dah dit dab
R dit dah dit
S dit dit dit
T dah
U dit dit dah

dit dit dit dah
W dit dah dah
X dah dit dit dah
Y dah dit dah dah
Z dah dah dit dit
Number Code
1 dit dah dah dah dah
2 dit dit dah dah dah
3 dit dit dit dah dah
4 dit dit dit dit dah
5 dit dit dit dit dit
6 dah dit dit dit dit
7 dah dah dit dit dit
8 dah dah dah dit dit
9 dah dah dah dah dit
O dah dah dah dah dah
Note of inter-

rogation dit dit dah dah dot dit
Note of ex-

clamation dah dah dit dit dah dah
Apostrophe dit dah dah dah dah dit
Hyphen dah dit dit dit dit dah
Fractional bar dah dit dit dah dit
Brackets dah dit dah dah dit dab
Inverted com-

mas
Underline
Prelim. call
Break sign
End message
Error

dit dah dit dit dah dit
dit dit dah dah dit dab
dah dit dab dit dah
dah dit dit dit dah
dit dah dit dah dit
dit dit dit dit dit dit dit dit 
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INTERNATIONAL AMATEUR
CALL -SIGNS

FUTibet
Syria
Chile
Cuba
Tangier Zone
Morocco
Cuba (fone)
Bolivia
Cape Verde Islands
Portuguese Guinea
Angola
Mozambique
Portuguese India
Macao
Timor
Portugal
Azores
Madeira Island
Uruguay
Germany
Spain
Balearic Islands
Canary Islands
Spanish Morocco
Irish Free State
Liberia
Iran (Persia)
Iran (Persia)
Estonia
Ethiopia (Abys-

sinia)
France
Algeria
Madagascar
French Togoland
French Cameroons
French West Africa
Guadeloupe
French Indo-China
New Caledonia
French Somaliland
Martinique
French India
French Oceania
St. Pierre and

Miquelon
French Equatorial

Africa
Reunion Island
Tunisia

FY

G

GI
HA
HB
HC
HE
HI

HK
HP

HR
HS
HZ

J8
J9
K4
K5
K6
K6
K6
K6

French New
Hebrides

Guyane (French
Guiana)

British Isles
(G -England ; GM -
Scotland ; GW-
Wales)
North Ireland
Hungary
Switzerland
Ecuador
HaitiDominican Re-
public
ColombiaRepublic of

Panama
Honduras
Siam
Hedjaz
Italy
Japan
Chosen (Korea)
Formosa
Virgin Islands
Canal Zone
Hawaii
Guam
Samoa
Midway and Wake

Islands
K7 Alaska
KA Philippines
LA Norway
LU Argentina
LX Luxembourg
LY Lithuania
LZ Bulgaria
MX Manchukuo
NY Canal Zone
OA Peru
OE Austria
OH Finland
OK Czechoslovakia
OM Guam
ON Belgium
0Q5 Belgian Congo
OX Greenland
OY Faroe Islands
OZ Denmark
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PA
PJ
PK
PX
PY
PE
SM
SP
ST
SU
SV
SV6
TA
TF

INTERNATIONAL AMATEUR
CALL -SIGNS

Netherlands
Curacao
Dutch East Indies
Andorra
Brazil
Surinam
Sweden
Poland
Sudan
Egypt
Greece
Crete
Turkey
Iceland

TG Guatemala
TI Costa Rica
U, UR, IK U.S.S.R.
VE Canada
V K Australia
VO Newfoundland

Labrador
VP1 British Honduras
VP4 Leeward Is. and

Windward Is.
VP3 British Guiana
VP4 Trinidad and Tobago
VP5 Jamaica, Cayman Is.,

Turks and Caicos Is.
VP6 Barbados
VP7 Bahamas
VP8 Falkland Is., South

Georgia Is.
VP9 Bermuda
VQ1 Zanzibar
VQ2 Northern Rhodesia
VQ3 Tanganyika
VQ4 Kenya
VQ5 Uganda
VQ6 British Somaliland
VQ8 Mauritius
VQ9 Seychelles
VR1 Gilbert and Ellice Is.
VR2 Fiji
VR3 Fanning Is.
VR4 British Solomon Is.
VR5 Tonga
VR6 Pitcairn
VS1 Straits Settlements
VS2 Fed. Malay States

VS3 Non -Fed. Malay States
VS4 Sarawak North Borneo
VS5 Labuan, Brunei
VS6 .,Hong Kong
VS7 Ceylon
VS8 Bahrein
VS9 Maldive Is.
VU British India
VU4 Laccadive Is.
W, WA United States of

America
XE Mexico
XU China
XZ Burma
YA Afghanistan
YI Iraq
YL Latvia
YM Danzig
YN Nicaragua
YR Rumania
YS Salvador
'VT, YU Jugo-Slavia
Y V Venezuela
ZA Albania
Z131 Malta
ZB2 Gibraltar
ZC1 Transjordania
ZC2 Cocos Is.
ZC3 Christmas Is.
ZC4 Cyprus
ZC6 Palestine
ZDI Sierra Leone
ZD2 Nigeria, British
ZD3 Gambia
ZD4 Gold Coast, British

Togoland
ZD6 Nyasaland
ZD7 St. Helena.
ZD8 Ascension Is.
ZD9 Tristan da Cunha
Z1,11 Southern Rhodesia
ZKI Cook Is.
ZK2 Niue
ZL New Zealand
ZIA Western Samoa
ZP Paraguay
ZS Union of S. Africa
ZS3 South West Africa
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PHONETIC ALPHABET
To avoid the possibility of the letters

of a call -sign being misunderstood, it
is usual to use the words given below
in place of the letters. For example,
G6PY would be given as G6 Paris
Yokohama.

Letters to be
spelt
A

C
D
E
F
G
H
I

J
K
L

N

B

Q

S
T
U

P

X
Y
Z

Words to be used for
spelling

Amsterdam
Baltimore
Casablanca
Denmark
Edison
Florida
Gallipoli
Havana
Italy
Jerusalem
Kilogram (or Kilowatt)
Liverpool
Madagascar
New York
Oslo
Paris
Quebec
Roma
Santiago
Tripoli
Upsala
Valencia
Washington
Xanthippe
Yokohama
Zurich
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AMATEUR WAVEBANDS (BRITISH)
Five -metre Band - 56,020-59,980 kc/s.
Ten -metre Band - 28,010-29,990 kc/s.

Twenty -metre Band
Metres Kilocycles Metres Kilocycles
20.9
21.0
21.1

14,353
14,285
14,218

Forty -metre

21.2
21.3
21.4
Band

14,151
14,085
14,019

Metres Kilocycles Metres Kilocycles
41.2
41.3
41.4
41.5
41.6
41.7
41.8
41.9
42.0

7,281.5
7,263.8
7,246.3
7,228.8
7,211.5
7,194.2
7,177.0
7,159.9
7,142.8

Eighty -metre

42.1
42.2
42.3
42.4
42.5
42.6
42.7
42.8

Band

7,125.9
7,109.0
7,092.2 ,

7,075.4
7,058.8
7,042.2
7,025.7
7,009.3

Metres Kilocycles Metres Kilocycles Metres Kilocycles
80.5
80.6
80.7
80.8
80.9
81.0
81.1
81.2
81.3
81.4
81.5
81.6
81.7
81.8
81.9
82.0
82.1

Note.
the 5-
band
fractions.

3,726.6
3,722.0
3,717.4
3,712.8
3,708.2
3,703.6
3,699.1
3,694.5
3,690.0
3,685.5
3,681.0
3,676.5
3,672.0
3,667.5
3,663.0
3,658.5
3,654.2

-Wavelengths
and 10 -metre

width, which

82.2
82.3
82.4
82.5
82.6
82.7
82.8
82.9
83.0
83.1
83.2
83.3
83.4
83.5
83.6
83.7
83.8

in
bands,

would
,-

3,649.7
3,645.2
3,640.7
3,636.3
3,631.9
3,627.5
3,623.1
3,618.2
3,614.3
3,610.0
3,605.7
3,601.4
3,597.1
3,592.8
3,588.5
3,584.2
3,579.9
Metres are

owing
result in awkward

83.9
84.0
84.1
84.2
84.3
84,4
84.5
84.6
84.7
p4.8
84.9
85.0 '3,529.3
85.1
85.2
85.3
85.4
85.5
not given

to the

3,575.6
3,571.3
3,567.1
3,562.9
3,558.7
3,554.5
3,550.3
3,546.1
3,541.9
3,537.7
3,533.5

3;5252 
3,521.0
3,516.9
3,512.8
3,508.7

for
narrow
decimal
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DECIBEL.-The comparative unit of soundstrength. The value chosen for 1 decibel is the
sound which can just be discerned by the trained
ear.

RELATIONSHIP BETWEEN
DECIBELS AND POWER RATIO

Decibels. Power
Ratio. Decibels. Power Ratio.

1 1.25 - 1 1.26 = '8

2 1.6 - 2 r1, = .625
3 2.0 - 3 I. =.5
4 2.5 - 4 F..7) =.4
5 3.2 --5 ,--... =.3125

2
6 4.0 - 6 1 = .25
7 5.0 - 7 * =.2

6.0 - 8 -/r = .166
9 8.0 - 9 i = .125

110 10.0 -10 fo =.1
20 100.0 -20 1 = .01

10 0

30 1000.0 -30 it--T-ro = .001

THE GREEK ALPHABET.-The Greek alphabetis as follows :
A a (alpha), B A (beta), P y (gamma), .1 8 (delta),
E E (epsilon), Z 4" (zeta), H ri (Eta), e 0 (theta),I c (iota), K K (kappa), A A (lambda), M ja. (mu),N v (nu), B $ (xi), 0 o (Omicron), 11 7, (pi),P p (rho), .7. a- g (sigma), T T (tau), Y I, (upsilon),st, 4, (phi), X x (chi), sl, 4, (psi), 0, ca (.,mega).
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MUSICAL NOTES FREQUENCY.-
The frequency of the notes of the
pianoforte covers the band from 26 .to
4,096 vibrations per sebond. The lowest
note, A, has a frequency of 26, middle C
(the centre note of the standard piano
keyboard) a frequency of 256, and the
top note of the standard piano has a
frequency of 4,096.
shows the piano
frequencies :

The following table
notes and their

A 26 G 96 F 341 E 1,280
B 30- A 106 G 384 F 1,365
C 32 B 120 A 426 G 1,536
D 36 C 128 B 480 A 1,706
E 40 D 144 C 512 B 1,920
F 42 E 160 D 576 C 2,048
G 48 F 170 E 640 D 2,304
A 53 G 192 F 682 E 2,560
B 60 A 213 G 768 F 2,730
C 64 B 240 A 853 G 3,072
D 72 C 256 B 960 A 3,413
E 80 'D 288 C 1,024 B 3,840
F 85 E 320 D 1,152 C 4,096
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HORSE -POWER
The unit of work (Horse power) is based on the

assumption that a horse can travel 21 miles per hour
for 8 hours a day, performing the equivalent of pulling
a load of 1501b. out of a shaft by means of a rope.
Thus 2i. miles an hour is 220ft. per minute, and at
that speed the load of itelb. is raised vertically the
same distance. Therefore, 300/b. would be raised
110ft. or 3,000/b. raised lift., or 33,000/b. raised lft.
high per minute. The latter is the unit of horse-
power, i.e., 33,0001b. raised lft. high per minute, or
33,000 foot -lb. per minute. Electrical equivalent is
746 watts.

Horse Power of an Electric Motor
Volts x Amperes

T.H.P. - 746
Horse Power (Indicated) of a Steam Engine (Single -

acting)
PLANI.H.P. - 33,000

where P=Mean effective steam pressure in lb. per
sq. in.

L = Length of stroke in feet.
A = Area of piston in sq. in.
N = Number of revolutions per minute.

For a double-acting engine the formula is :
2PLAN

I.H.P. - 33,000

Horse Power of Petrol Engines
D2N

R.A.C. Formula : H.P. = 16.13

Dendy Marshal Formula : H.P. -
Where S=Stroke in centimetres.

D=Diameter of cylinder in centimetres.
R=Revolutions per minute.
N=Number of cylinders.

A.C.U. Formula : 100 c.c. = 1 h.p.

D28NR
200,000
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RADIO ENGINEER'S POCKET BOOK--
FLUXES FOR SOLDERING

r, Metals. Fluxes. Fluxes generally
used.

Iron
Steel
Copper
Brass
Zinc (new) I
Zinc (old) f
Lead (with fine

solder)
Lead (with coarse

solder)
Tin
Pewter

Chloride of nine
Sal -ammoniac
Chloride of zinc
r Resin
1. Sal -ammoniac

Chloride of zinc
Hydrochloric

acid
Tallow and resin

Tallow
Resin .'or sweet

oil

Chloride of zinc
(killed spirit)

Resin

COMPOSITION OF SOFT SOLDERS
Solder. Composition. Melting -point

Fine
Tinman's
Plumber's
Pewterer's

Wood's
Metal

11 parts tin, 1 part lead
1 part tin, 1 part lead
1 part tin, 2,parts lead
1 part tin, 1 part lead

and 2 parts bismuth
1 part tin, 2 parts lead

4 parts bismuth, I
part cadmium

334°F.
370°F.
440°F.
203°F.

165°F.

A mixture of 11 parts tin and 1 part lead fuses at
a lower temperature than any other mixed pro-
portion of these metals.

COMPOSITION OF HARD SOLDERS

Solder. Composition.

Hard brazing
Hard brazing
Softer brazing

3 parts copper, 1 part zinc
1 part copper, 1 part zinc
4 parts copper, 3 parts zinc, and

1 part tin
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TABLE OF DECIMAL EQUIVALENTS

V . . .015625 38/04 . . .5156251/ . . .03125 17/3'2 . . .53125
3/64 . . .046875 35/64 .546875
1/16

-
. .0625 9/16 . . .5625

5/64 . . .078125 37/64 . . .578125
3/32 .09375 19/32 - .59375
7/64 .109375 39/64 .609375
1/8 . . .1250 5/8 . . .6250

9/64 . . .140625 41/64 . . .640625
5/32 . . .15625 21/82 . . .65625

11/64 . . .171875 43/64 . . .671875
13/16 . . .1875 11/18 . . .6875
13/64 . . .203125 45/64 . . .703125

7/32 . . .21875 23/32 . . .71875
15/64 -234375 47/64 -734375

1/4
17/64

.

.

.

.

.2500

.265625
3/4

49/64
.

.

.

.

.7500

.765625
9/32 . . .28125 25/32 . . .78125

19/04 . . .296875 51/84 . . .796875
6/16

21/04
.
.

.

.

.3125

.328125
13/16
53/64

.

.

.

.
.8125
.828125

11/32 -34375 27/32 -84375
23/64 -359375 55/64 - -859375

3/8
25/64 . .

.375

.390625
7/8

57/64
.

.

.

.

.8750
.890625

13/32 . . .40625 29/32 . . .90625
27/84 . . .421875 59/64 . . .921875

7/16
29/64

4375
-453125

15/16
61/64

-9375
-953125

15/32 .46875 31/32 .96875
81/84 .484375 63/64 -984375

1/2 . . .5000 I . . 1.0000
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List of Prefixes
mega means a million times.
kilo means a thousand times.
hecto means a hundred' times.
deca means ten times.
deci means a tenth part of.
centi means a hundredth part of.
milli means a thousandth part of.
micro means a millionth part of.

Square Measure
100 sq. metres =1 are.
10,000 sq. metres =1 hectare.

Weight
10 grammes =1 decagramme.
10 decagrammes =1 hectogramme.
10 hectogrammes =1 kilogramme.
1,000 kilogrammes =1 tonne.

Capacity
1 litre =1 cubic decimetre.
10 litres =1 decalitre.
10 decalitres =1 hectolitre.
10 hectolitres =1 kilolitre.

10 millimetres
10 centimetres
10 deci metres
10 metres
10 decametres
10 hectometres
10 kilometres

Length
=1 centimetre.

decimetre.
=1 metre.
=1 decametre.
=1 hectometre.
=1 kilometre.
=1 myriametre.
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Linear Measure Equivalents
1 inch =2.54 centimetres, or

25.4 millimetres.
1 foot =30.4799 centimetres,

304.799 milli-
metres, or .3047
metre.

1 yard =.914399 metre.
1 mile =1.6093 kilometres=

5,280 feet.
1 millimetre =.03937 inch.
1 centimetre =.3937 inch.
1 decimetre =3.937 inches.
1 metre =39.370113 inches.

3.28084 feet.
1.093614 yards.

1 kilometre =.62137 mile.
1 decametre

(10 metres) =10.936 yards.
METRIC CONVERSION FACTORS

To convert-
Millimetres to inches . x .03937 or ± 25.4

Centimetres to inches . x .3937 or ÷ 2.54
Metres to inches . . x 39.37
Metres to feet . . x 3.281
Metres to yards . . x 1.094
Metres per second to feet

per minute . . x 197
Kilometres to miles . x .6214 or ÷ 1.6093
Kilometres to feet . x 3,280.8693
Square millimetres to

square inches . x .00155 or 645.1
Square centimetres to

square inches. . x .155 or ÷ 6.451
Square metres to square

feet . . . x 10.764
Square metres to square

yards . . . x 1.2
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METRIC CONVERSION FACTORS
To- convert --
Square kilometres to acres x 247.1
Hectares to acres . . x 2.471
Cubic centimetres to cubic

inches . . . x .06 or ÷ 16.383
Cubic metres to cubic feet x 35.315
Cubic metres to cubic

yards . . . x 1.308
Cubic metres to gallons

(231 cubic inches) . x 264.2
Litres to cubic inches . x 61.022
Litres to gallons . . x .2642 or÷3.78
Litres to cubic feet . ÷ 28.316
Hectolitres to cubic feet x 3.531
Hectolitres to bushels

1 (2,150.42 cubic inches) x 2.84
Hectolitres to cubic yards x .131
Hectolitres to gallons . ÷ 26.42
Grammes to ounces

(avoirdupois) . . x .035 or ÷ 28.35
Grammes per cubic cm.

to lb. per cubic inch ÷ 27.7
Joules to foot -lb. . . x .7373
Kilogrammes to oz. . x 35.3
Kilogrammes to lb. . x 2.2046
Kilogrammes to tons . x .001
Kilogrammes per sq. cm.

to lb. per sq. inch . x 14.223
Kilogramme - metres to

foot -lb. x 7.233
Kilogramme per metre

to lb. per foot. . x .672
Kilogramme per cubic

metre to lb. per cubic
foot . . . x .062

Kilogramme per cheval-vapeur
to lb. per h.p.. . x 2.235

Kilowatts to h.p.. . x 1.34
Watts to h.p. . . 746
Watts to foot -lb. per

second . . . x .7373
Cheval-vapeur to h.p. . x .9863
Gallons of water to lb. . x 10
Atmospheres to lb. per

sq. inch . . . x 14.7
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MENSURATION
A and a =area ; b =base ; C and c=

circumference ; D and d =diameter ;
h =height ; n° =number of degrees ;
p=-7perpendicular ; R and r =radius ;
s =span or chord ; v =versed ine.

Square : a = side2 ; side =
diagonal=side x A/2.

Rectangle or parallelogram : a =bp.
Trapezoid (two sides parallel): a=

mean length parallel sides x distance
between them.

Triangle : a =Pp.
Irregular figure : a =weigitt of tern-

plate±weight of square inch of similar
material.

Side of square multiplied by 1.4142
equals diameter of its circumscribing
circle.

A side multiplied by 4.443 equals
circumference of its circumscribing
circle.

A side multiplied by 1.128 equals
diameter of a circle of equal area.

Square inches multiplied by 1.273
equals square inches of an equal circle.

a;

97

_



RADIO ENGINEER'S POCKET BOOK

MENSURATION (continued)
To find side of an equal square :

Multiply diameter by 0.8862 ; or
divide diameter by 1.1284 ; or
multiply circumference by 0.2821 ;
or divide circumference by 3.545.

To find area of a circle :
Multiply circumference by of the
diameter ; or multiply the square
of diameter by 0.7854 ; or multiply
the square of circumference by
0.07958 ; or multiply the square
of -} diameter by 3.1416.

To find the surface of a sphere or globe:
Multiply the diameter by the
circumference ; or multiply the
square of diameter by 3.1416 ; or
multiply 4 times the square of
radius by 3.1416.

Cylinder.
To find the area of surface :

Multiply the diameter by 3,1t x
length.
Capacity=37 x radius2 x height.

Values and Powers of :
n =3.1415926536, or 3.1416, or
22
7 or 3- 

1r2 = 9.86965 ; =1.772453
=0.31831 ;

2
=1.570796 ;

3=1.047197.
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MENSURATION (continued)

Circle : a =nr2=d2n =0.7854d2=0.5
4

cr. ; e =--2nr = dn =3.1416d=3.54 Va7=--
(approximately) -2:7?'-d. Side of equal
square =0.8862d ; side of inscribed
square =0.7071d ; d = .3183c. A circle
has the maximum area for a given
perimeter.

Annulus of circle : a =(D + d) (D
gr gr.

Segment of Circle : a =area of
4vsector - area of triangle = 3

V(0.625v)2+ (IS )2.
Length of Arc 0.0174533n'r ; length

of arc (8 ,\/-s +v2- s) ;
2

4
approximate length of arc = 3 (8 times
chord of arc - chord of whole arc).

d= (2-' chord)+ v ; radius of curve
S2 ,V
8V 2

Sector of circle : a =0.5r x length arc ;
=n° x area circle= 360.
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MENSURATION (continued)

Ellipse : a = Dd =Rr ; c (approx.)...
/D2+ d2 Dax c (approx.)-=n-.

Parabola : a = ibh.
Cone or pyramid : surface

tire. of base x slant length+base
;

2
contents =area of base x 3 vertical height.
Frustum of cone : surface=

(C c) x slant height + ends ;
contents = 0.2618h (D2 + d2 + Dd) ;
lh (A + a + -VA x a).

Wedge : contents =k (length of edge
+2 length of back) bh.

Prism : contents =area base x height.
Sphere : surface = d276 = 47g.2 ; con-

tents =d3 U 4nr3.

Segment of sphere : r =rad. of base ;
contents= 713. (3r2+ h2) ; r = rad. of

6

sphere ; contents =73.3h2 (3r -h).

Spherical zone : contents =;.1h (3h2
R2 ; surface of convex part of
segment or zone of sphere = xd (of sph.)
h
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MENSURATION (continued)
Mid. sph. zone : contents = ( r 3h2) 4.
Spheroid : contents =revolving axis2 x

07fixed axis x
Cube or rectangular solid : contents

= length x breadth x thickness.
Prismoidal formula, contents =
end areas + 4 times mid. area x length

6
Solid of revolution: contents =a of

generating plane x c described by
centroid of this plane during revolution.
Areas of similar plane figures are as the
squares of like sides. Contents of similar
solids are as the cubes of like sides.
Rules relative to the circle, square,
cylinder, etc. :

To find circumference of a circle :
Multiply diameter by 3.1416 ; or
divide diameter by 0.3183.

To find diameter of a circle :
Multiply circumference by 0.3183 ;
or divide circumference by 3.1416.

To find radius of a circle :
Multiply circumference by 0.15915;
or divide circumference by 6.28318.

To find side of an inscribed square :
Multiply diameter by 0.7071 ; or
multiply circumference by 0.2251 ;
or divide circumference by 4.4428.
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Allik
Fig. 1. Diagram for Fig. 2. Diagram for

Table A. Table B.

TABLE A
See Fig. 1

Parts
Given.

Parts to
be Found.

Forinulfe.

a b c A
b2 -!c2 --a2

cos _3.- ,bc

a b A B
x sin Asin B-b a

a b A C C=130°-(A+B)

a A B b
axsin B

° - sin A

a A B c
a sin C a sin (A+B)

e= sin A - sin A

a b C B B -.180°- (A -1-C)
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BCtan A- sin A-C, BC---AB
AC ACcos A=- cot A =BC-BC

secsec A= , cosec A=i,Vic, cosec

103



RADIO ENGINEER'S POCKET BOOK

Fig. 4.-In any right-angled
triangle :

a2=c2+b2
c- V0,2 b2

b= V a2 e2

Vb2i-c2
Pia. 4.

Fig. 5.-c A-d:a ±t::b-a:d-c.

c d d- cd-
2 2

x= v62 - d2

Fig. 6.
In Fig. 6, where the

lengths of three sides only
are known :
area=
Vs(s - a) (s - b) (s - c)

a+b-Frwhere s- -
2

Fig. 7.-In this diagram :
b2

a : b b :c, or (7

Fig. 7.
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Fig. 8.

Fig. 8.-In an equilateral
triangle ab = 1, then
cd = V0.75 = 0.866,
and ad = 0.5 ; ab = 2,
then cd = V.3.0 = 1.732,
and ad = 1; cd = 1,
then ac = 1.155 and ad

b = 0.577 ; cd = 0.5, then
ac = 0.577 and ad = 0.288.

Fig. 9.-In a right-
angled triangle with two
equal acute angles, be=ar.
bc = 1, then ab
=1.414 ; ab = 1, then
bc = V0.5 = 0.707.

Fig. 10.

Fig. 11 de- ...,..-
monstrates that
triangles on the
same base and
between the
same parallels
are equal in
area ; thus -A
ABC = ADC.

a Fig. 10 shows
that parallelo-
grams on the
same base and
between the
same parallels

4 are equal ; thus
ABCD=ADEF.

Fig. 11.
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..
17

106
G

allons of w
ater

..
..

W
eight, kilos

..
..
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POWERS AND ROOTS (continued)

No. Squares. Cubes
Square
Roots.

Cube
Roots.

36 1 296 46 656 6.000 3.302
37 1 369 50 653 6.083 3.332
38 1 444 54 872 6.164 3.362
39 1 521 59 319 6.245 3.391

40 1 600 64 000 6.325 3.420
41 1 681 68 921 6.403 3.448
42 1 764 74 088 6.481 3.476
43 1 349 79 507 6.557 j3.503
44 1 936 85 184 6.633 3.530
45 2 025 91 125 6.708 3.557
46 2 116 97 336 6.782 3.583
47 2 '209 103 823 6.856 3.609
48 2 304 110 592 6.928 3.634
49 2 401 117 649 7.000 3.659

50 2 500 125 000 7.071 3.684
51 2 601 132 651 7.141 3.708
52 2 704 140 608 7.211 3.733
53 2 809 148 877 7.280 3.756
54 2 916 157 464 7.348 3.780
55 3 025 166 375 7.416 3.803
56 3 136 175 616 7.483 3.826
57 3 249 185 193 7.550 3.849
58 3 364 195 112 7.616 3.871
59 3 481 205 379 7.681 3.893

60 3 600 216 000 7.746 3.915
01 3 721 226 981 7.810 3.936
62 3 844 238 328 7.874 3.958
63 3 969 250 047 7.937 3.979
(54 4 096 262 144 8.000 4.000
65 4 225 274 625 8.062 4.021
66 4 356 287 496 8.124 4.041
67 4 489 300 763 8.185 4.062
68 4 624 314 432 8.248 4.082
69 4 761 328 509 8.307 4.102
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POWERS AND ROOTS (continued)

- o. Squares. 'Cubes. Square CubeRoots.

Roots.

70 4 900 343 000 8.367 4.121
7) 5 041 357 911 8.426 4.141
72 5 184 373 248 8.485 4.160
73 5 329 389 017 8.544 4.179
74 5 476 405 224 8.602 4.198
75 5 625 421 875 8.660 4.217
76 5 776 438 976 8.718 4.236

' 77 5 929 456 533 8.775 4.254
78 .6 084 474 552 8.832 4.273
79 6 241 493 039 8.888 4.201

80 6 400 512 000 8.941 4.309
81 6 561 531 441 9.000 4.327
82 6 724 551 368 9.055 4.344
83 6 889 571 787 9.110 4.362
84 7 056 592 704 9.165 4.380
85 7 225 614 125 9.220 4.397
86 7 396 636 056 9.274 4.414
87 7 569 658 503 9.327 4.431
88 7 744 681 472 9.381 4.448
89 7 921 704 969 9.434 4.465

90 8 100 729 000 9.487 4.481
91 8 281 753 571 9.539 4.498
92 8 464 778 688 9.592 . 4.514
93 8 649 804 357 9.644 4.531
94 8 836 830 584 9.695 4.547
95 9 025 857 375 9.747 4.563
96 9 216 881 736 9.798 4.579
97 9 409 912 673 9.849 4.595
98 9 604 941 192 9.899 4.610
99 9 801 970 299 9.950 4.626

100 10 000 1 000 000 10.000 4.642
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ENGLISH WEIGHTS & MEASURES
LONG MEASURE

12 inches (in.) --
3 feet
51 yards.
40 poles (220

yards) =--

8 furlongs (1,760
yards)

3 miles
1 chain
10 chains
6 feet
6,080 feet per

hour
4 inches

1 foot (ft.)
1 yard. (yd.)
1 rod, pole or perch

1 furlong (furl.)

1 mile (m.)
=1 league

100 links (22 yards)
1 furlong

=1 fathom

1 knot
=1 hand

AREA (Square Measure)
144 square inches=1 square foot.
9 square feet =1 square yard
301 square yards=1 square pole
40 square poles =1 rood
4 roods =1 acre (4,840

square yards)
640 acres =1 square mile

MEASURES OF VOLUME AND CAPACITY
(Cubic Measure)

1,728 cubic inches=1 cubic foot.
27 cubic feet =1 cubic yard
1 marine ton =40 cubic feet
1 stack =108 cubic feet
1 cord =128 cubic feet
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MEASURE OF CAPACITY
(Liquid or Dry Measure)

4 gills
2 pints
2 quarts
2 pottles
4 quarts
2 gallons
4 pecks
8 bushels

12 bags
5 quarters
2 loads

Wine
2 pints
4 quarts

10 gallons
18 gallons
42 gallons
2 tierces
11 puncheons
2 pipes

Ale and'
4 gills
2 pints
4 quarts
9 gallons
2 firkins
2 kilderkins
11 barrels
11 hogshead
11 puncheons

=1 pint
=1 quart
=1 pottle
=1 gallon
=1 gallon
=1 peck
=1 bushel
=1 quarter
=1 chauldron
=1 load
=1 last
Measure
=1 quart
=1 gallon

anker
=1 runlet or rundlet
=1 tierce
=1 puncheon
=1 pipe or butt
=1 tun

Beer Measure
=1 pint
=1 quart
=1 gallon
=1 firkin
=1 kilderkin
=1 barrel
=1 hogshead
=1 puncheon
=1 butt or pipe
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Avoirdupois Weight
27.34375 grains =1 dram
16 drams =1 ounce
16 ounces =1 pound (lb.)
14 pounds =1 stone
2 stone (28 lb.) =1 quarter
4 quarters =lhundredweight(cwt.)
20 cwt. =1 ton
100 lbs. =1 cental

Apothecaries Weight
20 grains =1 scruple
3 scruples =1 drachm
8 drachms =1 ounce
12 ounces =1 pound

Apothecaries' Fluid Measure
60 minims =1 fluid drachm

8 drachms =1 fluid ounce
20 ounces =1 pint

8 pints =1 gallon
Diamond and Pearl Weight

3.17 grains =1 carat, or
4 pearl grains =1 carat
151i carats =1 ounce (troy)

Paper Measure
24 sheets =1 quire
20 quires =1 ream
2 reams =1 bundle
10 reams =1 bale

Troy Weight
3.17 grains -1 carat
24 grains =1 pennyweight (dwt.)
20 pennyweights =1 ounce
12 ounces =1 pound
1 lb. =5,760 grains
1 lb. avoir. =7,000 grains

118

RADIO ENGINEER'S POCKET BOOK

--.1 Cz CA 1.14. CAD C.0 ,--'0 o o o o o o.. S=CC(cei

2

.

PC),='<:)C)C.:),=)C,C)C:),:)(:)C,0
.... ;... F. ;-00000000000 s9
co ts.D ,-. 0 C.0 CO ..-.1 M Cn CA )4 CAD L'..D 1-.. CDC, r.... c.,.: )44. 0., ..4 00 C.0 i-. C...0 CO ti= Ca --I GO 0.

P
CA CZ k C.A CZ W CA 00 0 CAD Ca CD t..0 WI, ----1 2

la
-I

cOCOCOCoioCDCOcOCDCDCOCDCOcoCD 2 C
:3CD CC) 0 CD CD CD CO CO CD CD GO CC CD CO C.C,

1--, ts, CAD 4.. Ch CZ Ca --.1 00 00 CD CD CC CO CO
i4= Ca Ca CA ri. C\D cCD 6, ,-. m 1-, g=, 7 OD CZ

m.
.-.
P

Is
r
0
2opobbococ>boboob

;- - , - - ;-, b b b b b C;) b b .c> b b
c.,,,,, b., ,--. c) cc CA .....1 Ca Ca CA tia.. CZ k i--, 0

g3
I.-3

A
0

api
,

0I-' L'..D CC CA Ca -...1 GO CC 1.- k CZ 4,,, Ca.....1 CO
1 GO CD i-, CAD CA -.-I GO k Ha. -.1 CD t..0 t.P.. -..1 , °0

t 2
Co14,. CAD L,.0 ,-. 0 CD 00o o o o o o o 0

0C .
O 0

0
ci1.3,

F.,

sp

>
2

o o c, o o c) c, p p p ;:o (boob
k k k kkkk .-, .., ,--. ,--, ;--. ra ;--. ,*--,c.,-, c.»14.. cc., k 0 co co- 00 -...1 cc, oli.p. c.,..,
00 0 ,-. CAD ,p, m -1 ,..0 c:, r..D ca CI cb -a co
co rp. CD 4.. CO 14, CO 4... CO k -...1 CZ 4.,.. GO k

,T
C
P

0

t
ic
0
m
Z

Co i.o Co Co Co iz Co Co C.c Cr) Co Co Co Co Co
c'' c': --.I --3 ---1 --1 -4 GC co CA GO CO GO C..0 CCD

0n
23.

-I
cp

CA GO 0 b..0 hF+. CD GC 0 ,-. CZ 14,, C', 1 CZ 0
t.0 CO )4, P., CAD CZ) 0 Ca CZ CO CZ -1 Ca CZ

0p

000000000000000
Ca CA 14, }P.. CZ b..V ..-, C. CO --.I Cr, CA r.P., 4,. ua
--1 00 CZ 0 0 1-.. t.0 CAD 4,. CA Ca --I CO 0

CZ CAD I-. CD --I Ca CJt 4-, CAD CAD CAD )4,.. CA c..n ei.

119



YOw2uw

N
A

T
U

R
A

L S
IN

E
S

, C
O

S
IN

E
S

, A
N

D
 T

A
N

G
E

N
T

S
 -C

ontinued

D
egrees.

Sine.
C

osine.
T

angent.
D

egrees.
Sine.

C
osine.

T
angent.

15°30'
0.2672

.9636
0.2773

23° 0'
0.3907

.9205
0.4245

16° 0'
0.2756

.9613
0.2867

30'
0.3987

.9170
0.4348

30'
0.2840

.9588
0.2962

24° 0'
0.4067

.9136
0.4452

17° 0'
0.2924

.9563
0.3057

30'
0.4147

.9099
.

0.4557
30'

0.3007
.9537

0.3153
25° 0'

0.4226
.9063

0.4663
18° 0'

0.3090
.9510

0.3249
30'

0.4305
.9025

0.4770
30'

0.3173
.9483

0.3346
26° 0'

0.4384
.8988

0.4877
19° 0'

.03256
.9455

0.3443
30'

0.4462
.8949

0.4986
30'

0.3338
.9426

0.3541
27° 0'

0.4540
.8910

0.5095
20° 0'

0.3420
.9397

0.3640
30'

0.4617
.8870

0.5206
30'

0.3502
.9367

0.3739
28° 0'

0.4695
.8829

0.5317
21° 0'

0.3584
.9336

0.3839
30'

0.4772
.8788

0.5430
30'

0.3665
.9304

0.3939
29° 0'

0.4818
.8746

0.5543
22° 0'

0.3746
.9272

0.4040
30'

0.4929
.8704

0.5658
30'

0.3827
.9239

0.4142
30° 0'

0.5000
.8660

0.5774
.111111/11i0011106

0r -I

OO).

z0zO0ce

N
A

T
U

R
A

L S
IN

E
S

, C
O

S
IN

E
S

, A
N

D
 T

A
N

G
E

N
T

S
 -C

ontinued

D
egrees.

Sine.
C

osine.
T

angent.
D

egrees.
Sine.

C
osine.

T
angent.

30°30'
0.5075

.8616
0.5891

38° 0'
0.6157

.7880
0.7813

31° 0'
0.5150

.8572
0.6009

30'
0.6225

.7826
0.7954

30'
0.5225

.8526
0.6128

39° 0'
0.6293

.7772
0.8098

32° 0'
0.5299

.8480
0.6249

30'
0.6361

.7716
0.8243

30'
0.5373

.8434
0.6371

40° 0'
0.6428

.7660
0.8391

33° 0'
0.5446

.8387
0.6494

30'
0.6494

.7604
0.8541

30'
0.5519

.8339
0.6619

41° 0'
0.6561

.7547
0.8693

34° 0'
0.5592

.8290
0.6745

30'
0.6626

.7490
0.8847

30'
0.5664

.8241
0.6873

42° 0'
0.6691

.7431
0.9004

35° 0'
0.5736

.8192
0.7002

30'
0.6756

.7373
0.9163

30'
0.5807

.8142
0.7133

43° 0'
0.6820

.7314
0.9325

36° 0'
0.5878

.8090
0.7265

30'
0.6884

.7254
0.9489

30'
0.5948

.8039
0.7400

44° 0'
0.6947

.7193
0.9657

37° 0'
0.6018

.7986
0.7536

30'
0.7009

.7132
0.9827

30'
0.6088

.7934
0.7673

45° 0'
0.7071

.7071
1.0000



OU s.z

2z ww z0cc

N
A

T
U

R
A

L S
IN

E
S

, C
O

S
IN

E
S

, A
N

D
 T

A
N

G
E

N
T

S
 -C

ontinued

D
egrees.

Sine.
C

osine.
T

angent.
D

egrees.
Sine.

C
osine.

T
angent.

45°30'
0.7133

.7009
1.0176

53° 0'
0.7986

.6018
1.3270

46° 0'
0.7193

.6947
1.0355

30'
0.8039

.5948
1.351.4

30'
0.7254

.6884
1.0538

54° 0'
0.8090

.5878
1.3764

47° 0'
0.7314

.6820
1.0724

30'
0.8141

.5807
1.4020

30°
0.7373

.6756
1.0913

55° 0'
0.8192

.5736
1.4282

48° 0'
0.7431

.6691
1.1106

30'
0.8241

.5664
1.4550

30'
0.7490

.6626
1.1303

56° 0'
0.8290

.5592
1.4826

49° 0'
0.7547

.6561
1.1504

30'
0.8339

.5519
1.5108

30'
0.7604

.6495
1.1709

57° 0'
0.8387

.5446
1.5399

50° 0'
0.7660

.6428
1.1918

30'
0.8434

.5373
1.5697

30'
0.7716

.6361
1.21.31

58° 0'
0.8480

.5299
1.6003

51° 0'
0.7771

.6293
1.2349

30'
0.8526

.5225
1.6319

30'
0.7826

.6225
1.2572

59° 0'
0.8572

.5150
1.6643

52° 0'
0.7880

.6157
1.2799

30'
0.8616

.5075
1.6977

30'
0.7934

.6088
1.3032

60° 0'
0.8660

.5000
1.7321

81

OOU2zz U
i

0.a

N
A

T
U

R
A

L S
IN

E
S

, C
O

S
IN

E
S

, A
N

D
 T

A
N

G
E

N
T

S
 -C

ontinued

D
egrees.

Sine.
C

osine.
T

angent.
D

egrees.
Sine.

C
osine.

T
angent.

60°30'
0.8704

.4924
1.7675

68° 0'
0.9272

.3746
2.4751

61° 0'
0.8746

.4848
1.8041

30'
0.9304

.3665
2.5387

30'
0.8788

.4772
1.8418

69° 0'
0.9336

.3584
2.6051

62° 0'.
0.8830

.4695
1.8807

30'
0.9367

.3502
2.6746

30'
0.8870

.4618
1.9210

70° 0'
0.9397

.3420
2.7475

63° 0'
0.8910

.4540
1.9626

30'
0.9426

.3338
2.8239

30'
0.8949

.4462
2.0057

71° 0'
0.9455

.3256
2.9042

64° 0'
0.8988

.4384
2.0503

30'
0.9483

.

.3173
2.9887

30'
0.9026

.4305
2.0965

72° 0'
0.9510

.3090
3.0777

65° 0'
0.9063

.4226
2.1445

30'
0.9537

.3007
3.1716

30'
0.9100

.4147
2.1943

73° 0'
0.9563

.2924
3.2907

66° 0'
0.9135

.4067
2.2460

30'
0.9588

.2840
3.3759

30'
0.9171

.3988
2.2998

74° 0'
0.9613

.2756
3.4874

67° 0'
0.9205

.3907
2.3559

30'
0.9636

.2672
3.6059

30'
0.9239

.3827
2.4142

75° 0'
0.9659

.2588
3.7321



O0wz0z0c4

N
A

T
U

R
A

L
 SIN

E
S, C

O
SIN

E
S A

N
D

 T
A

N
G

E
N

T
S -C

ontinued

D
egrees.

Sine.
C

osine.
T

angent.
D

egrees.
Sine.

C
osine.

T
angent.

75°30'
0.9682

.2504
3.8667

83° 0'
0.9926

.121.9
8.1444

76° 0'
0.9703

.2419
4.0108

30'
0.9936

.1132
8.7769

. 30'
0.9724

.2335
4.1653

84° 0'
0.9945

.1045 .
9.5144

77° 0'
0.9744

.2249
4.3315

30'
0.9954

.0959
10.3854

30'
0.9763

.2164
-

4.5107
85° 0'

0.9962
.0872

11.4301
78° 0'

0.9782.
.2079

4.7046
30'

0.9969
.0785

12.7062
30'

0.9800
.1994

4.9152
86° 0'

0.9976
.0698

14.3007
79° 0'

0.9816
.1908

5.1446
30'

0.9981
.0610

16.3499
30'

0.9833
.1822

5.3955
87° 0'

0.9986
.0523

19.0811
80° 0'

0.9848
.1737

5.6713
30'

0.9990
.0436

22.9038
30'.

0.9863
.1650

5.9758
88° 0'

0.9994
.0349

28.6363
81° 0'

0.9877
.1564

6.3138
30'

0.9997
.0262

38.1885
30'

0.9890
.1478

6.6912
89° 0'

0.9998
.0174

57.2900
,

82° 0'
0.9903

.1392
7.1154

30'
0.9999

.0087
114.5887

30'
0.9914

.1305
7.5958

90° 0'
1.0000

.0000
00

00cOU2.U
i

L
Z

-1

z 0et

----
LO

G
A

R
IT

H
M

S

0
1

2
3

4
5

6
7

8
9

1 
:2

3
4

5
6

7
8

9

10
0000

0043
0086

0128
0170

0212
0253

0294
0334

0374
4

8
12

17 21
25

29 33
37

11
0414

0453
0492

0531
0569

0607
0645

0682
0719

0755
4

8
11

15 19
23

26 30
34 -

12
0792

0828
0864

0899
0934

0969
1004

1038
1072

1106
3

7
10

14 17
21

24 28
31

13
1139

1173
1206

1239
1271

1303
1335

1367
1399

1430
3

6
10

13 16
19

23 26
29

14
1461

1492
1523

1553
1584

1614
1644

1673
1703

1732
3

6
9

12 15
18

21 24
27

15
1761

1790
1818

1847
1875

1903
1931

1959
1987

2014
3

6
8

11 14
17

20 22
25

16
2041

2068
2095

2122
2148

2175
2201

2227
2253

2279
3

5
8

11 13
16

18 21
24

17
2304

2330
2355

2380
2405

2430 
2455

2480
2504

2529
2

5
7

10 12
15

17 20
22

18
2553

2577
2601

2625
2648

2672
2695

2718
2742

2765
2

5
7

9 12
14

16 19
21

19
2788

2810
2833

2856
2878

2900
2923

2945
2967

2989
2

4
7

9 11
13

16 18
20

20
3010

3032
3054

3075
, 3096

3118
3139

3160
3181

3M
1

2
4

6
8 11

13
15 17

19
21

3222
3243

3263
3284

3304
3324

3345
3365

3385
3404

2
4

6
8 10

12
14 16

18
22

3424
3444

3464
3483

3502
3522

3541
3560

3579
3598

2
4

6
8 10

22
14 15

17
23

3617
3686

3655
3674

3692
3711

3729
3747

3766
3784

2
4

6
7

9
11

13 15
17

24
3802

3820
3858

3856
3874

3892
3909

3927
3945

3962
2

4
5

7
9

11
12 14

16

25
3979

3997
4014

4031
4048

4065.
4082

4099
4116

4133
2

3
5

7
0

10
12 14

15
26

4150
4166

4183
4200

4216
4232

4249
4265

4281
4298

2
3

5
7

8
10

11 13
15

27
4314

4330
4346

4362
4378

4393
4409

4425
4440

4456
2

3
5

6
8

9
11 13

14
28

4472
4487

4502
4518

4533
4548

4564
4579

4594
4609

2
3

6
6

8
9

11 12
14

29
4624

4639
4654

4669
4683

4698
4713

473
4742

4757
1

3
4

6
7

9
10 12

13



RADIO ENGINEER'S POCKET BOOK.........0 .....COM,M. .......... ......W.M. ....WI....0,,,..
..m_,.... ..........W....W....

...M....W..W....
.............M....GO.

......1..001,,...........,..W....wmmwcb..... ........M...w....J. ...M.....0...ww...M.
............m..... .......m.,wcooco.',wmmwm

-z,,,,w....
.4,0,...,1..0.,..

mmmmmcom.mm.ww.c0....
mmmmm..mm......

mmmmmcom-am.wn.wm...,.
mmm...-.,..o.,`'0...0

,,,,,....0...0..,...
.....'..,..W....W....

...M.....0........OW
..... .......,.....0.....W. .....w...W. .....

,,,.....0..........
M....W........,.....

M........0,,M.0.0.
.....,.....W....0

........WM.,(7/COCD.COrM....
0

,.,,,....0........M.
M............,.....0

M........0WM......O.
.....WW,.....NO

W....WW.W.-1&n..."2.MWWWW
0
W

,,,,.WW.W.W.0, W..0..
W...,.M..
....0

M....
..WWWWW..0

W....
.....,M.W......

.....
W W M. W.. 0
.0,3 -3

4X

-..,,,..0.....00.00
.....W,..M.......W.

.........00000.W....
...OW..,..M....W,.,.

........W0,....".iW....
0
-1

ef7.,

.,,,.W.N.0WON.WPM..
.....-4O.,..00...W.

........N.....o....,
0n00.MW. ,,c,,WM...

0000..t...._,,,,,,,.WW..

O

,.,,.
....MM...

M....
..0......CD

...M.

...W.....,
.....0M,.....,.0..0.

.....

.0,0COW...
....

.....

.....

...cow

.....

.....
WWWWW

.....

.....
WWWWW

.....
...to.
www..

......
Wwwww.
.....w

WWWWW
.....
momMo,

.....

...mmm
mommm

.....
moomm
mmmmm

.momm
mmmmm
7-47-4,

mmmmm.
mm,,,m
mmoom. m

mmmmm
mm,,,
-4,-7mm

mcom.-a

.-4-4-aw

comm..

-7-7-7-4.

commmco
.co....

comm..
..co....

..........,

.co....,...._......-
.........w.

126

RADIO ENGINEER'S POCKET BOOK

..,......0 .......... ..... .........0 ..,..

.....38... W..... WWWWW
W.WW,.. ND...... W....

FWW.W.,. 0,......
. 0.W

M,,,. ,.,.,
IIf

..... W.
WWWWW WWWWW W.,,, .,,,,...W.0.,.. ...N.W.0. 0 WM. ...

. . ..M. .
WWWW, ..W .W. . .0. ...O.
MM.... ...WM.N M.,., ,,,,,....
2.V....Kb

...00,0....W.
00.., .....-4..0 ..,....... W....

.

WPM..... ...... N.. ..,.. .,,,,
W..,0...0 0 .... . ...,0 W......... ....

..... ..... M.,,, ,,,,.....,,,,... .. .
.-,,,.. ...

00.M. ,....,,,,,c0,- ..... . r
.,,,. .., M ...WO ..... 0

0W.... ..... WM.,, .,,,,......0.. .......N. 0... ,....Wt.... ...w. W XNWWW. 0.... ..... ...0. ...

...M.,.... .......... ...,, .,,,,..... .............W. ...WM..... 0.... .......... ...M. 3
m

O

.....
-,..,.....,.......,..

..........-.-,,,.....-..
m., g ,_-,,,,.,..2. ,...,....-4.. .......-.. .....

-

... .

...T m .0

..,-..0

.....

... . .,.,-........
..,,.,,,, ...2.. .. -imm.,,,....,..m

m.... .......m
cc

mm... .....g:..........
..,,, X7-7.7-.7+7...,.... -,...m....
U10,.. .. `°.N.0

...,. ..... .0,,. ...0....

..... ..... ..... ..... .

..... ..... ..... -Aµ,.,,,,,, ND

N.... ....ND .NNWN N.... .

N.... N.... ...W. W.... .

W.... W.... W.W........ .
..... 1111.. t... ..... ..... .

..... ..... .0... ..... .

...M. ..... ..... ..... .

..... ...M. MM... ..... .

127

_



RADIO ENGINEER'S POCKET BOOK
..... ...M. M.... ...M. ,,,,,,31.....4.. ...,.. ...M. ..... ..,..,

..... ...5, co.c.R. co.w.. ....co..., -aa,,,,,, ...G,W .1-q-,... ....-4...-1 ... .14.. ..DM. .OWW.... ...... ..... W.,10.1-, 0.-,...
p

.... ... ..... .... WPM.....CO, -7..... ..... .,--.0 WWWW,,...,.. .... W.... .... W...wF+.4.,N M..., .000. ...001 .-41-,..

§.... ,,,s8 ........, ....,".,.. ..2 U.' RtR. 1... ..,..-..,,.. .., N ..0(n1P ..w.. .-,.p.,,

.... WO...WWW, WM. ...W. . .,0 ...07,...... ...0. ...-,M0 W ...WWW.M'''..,0,1.+ CP..., ..00. CO .,,WWWWW

.... M.. . ..... §.... W......... ,,M ...W. ....+. ...OD -I.,.,.... .0. .0.... ,... .140.9.--1"-r140.1-.. 0.,.. W.... ..... WW -4.

...W. ..... ..... ww.p .......... ,. ...to. ..... 9.0000-4-4...0 .0. ,M.-4. .0.)Cil o...,....0 ...A. W.... ...7... ....,.
P0., kp

. X3
..... ....CD W.... .... ..002-1.1...W. .... ...W. ..1-.1.+ .00.....0 C.,..0,1-,-.1 N-1.-7. .-4.-,-, W ..00WW.O. CD.... W.0.0 ..0,1 .....
.... ..... ..... ..... .......... ,,... ,,,,...... ... . ,1.,,,... ..,., .,... ,.. .. .....,...4. .,,,,,.. ..... . ... ,... .-

S
8' RR $$ERR R=c3 RR428 232R.. c,,-, ..,.. ...to. i:65.., ....c,,c0........ ..,,.- ..,,.. ...to. ....,
.. .. ..$... ..... .... ...... .. , ... co... wp...v. 0.,.....co. .. -.cow.. ........ ..,..-4 ?..Q....,..meow.. W,OWM ...00 ...W. .....

a.

,...n.....r..........,...

00000 00000 000,,1-, 1+1--,,4+,-, +1..A.,-

..)..,,1-, 1-,.,... ..... ....NW
..... ..... N.... ...W. N.....
..... ..... ...W. WWWWW WWWWW.
WWWWW WWWWW WWWW. WWWWW ....WM

WWWWW WWWWW W.... ............
W.... ..... ..... ..... ......
..... ..... ..... ..... W.....

RADIO ENGINEER'S POCKET BOOK
. . .I.,-4-,,.0:0..E...blop0.2.

c.,,,,,.........,.....t,....., ,,,......--w

.....--,-,.."-..,-...,-.-..-,-.1-0-,-F.1-..1.+1-,...

OWO
Fax0.. 0. 0 .. ..4a. , qRggg WO

---------.1..1-.1.+.10,00Gn..tM,88N8=20R§ ..82.MO.MN.NDa.... A 86........................
0§E§RMINEggeMV,§§§.......=.....==.8,-.4
;2EiPWaNWTn2948§0. .........................
;227TnREttg5'2 4W2,11.=g899.9w.0. 5...m...E..-5 .bac.D.E.a..a

t

4ir
Or

i-..-.......,..-..-.,........
,,-..,-,....F§rIal n 184WE CO L.,

-...F4A9MIVE59,W4RW,B2290g0,..n5. .6.-4cip. c4WCR15.

___...... ...... ........_
. co.-. OOW cot!itAn-.

kav""'=82R"0.i0p44 n.-4. ,06: ....w W,00,
Z.,.,-.)..-........,......W2448nsWiRWO$R5a288..ww,bAa6.w.mancow-4.-ziwco a 1

tva...5....mv-v-A.......t.......

52fg 0E15AsHANw,tMO
.00000000000000000000000

----..------- .

...-.-..--.- .

.............-.... .

........................ .

........................ .

........................ 0

........................ 0

12fl



RADIO ENGINEER'S POCKET BOOK 

it'othk*itit',ttisW8tA3 

R.R.8888 8N4aM Pi.4w SeMX4208ZNAgNaliiiiiN 
° 

41884REM9M428rgq= 
cOA tENF20O',6D216' ;'4ZW8 .8m2caS ° ' 

IplEr8NnMR0t2.886ct1=1 
N .-42ftMN8NIStRt84'X.8=nt '''' 

WRIMRNNMW2n38=== M-,,DX.18tNtM584.coN2NSTA5c/MTN ' 3), 

4V18M88R9qrppro= tDE0Illtro t' 
co N8.40A3,2,n: .. 

:I. 

0 gilm442Rpv.pgmlet; ==8.,Nt3.toW2C8 :5.8.2Fo 0 0 
3) 

0 
f4i1IN4MR288WW.489=t1 ... 

8gM co28$M22-73V0C=08,2 tccia °' Z 

4r8rWM2PNBM288=erti It' Wfiw,T,Nc4=Webo8o8C18'EAKEN20 7S -4 

C 

'121.0184RRNMTM8 14,T.88q8rot8=-4 
tmaw .8=E8tN80NVonn2,-4=18 ' 

111111211111111111101111j 
''. 

....1-+...........0000000000 . 

N,WWWWWNWNWWWWbOWW......,...,. W 

WWWWWWWNWWWWWW.WWWWWWWWWWW . ..WWWWWWWWWWWWWWWWWW.WWWWW 0 
..4.4...g,....wwwwwwwwwwwwwwnw 0 

ocn010101.P.P....w..g>wwwwwwwc600.-4 

00c,wcflootnoolo...)4.4.......wwww co 

0=000000.0.c.°76c,..4...... 0 
130 

RADIO ENGINEER'S POCKET BOOK 

4lq:C,C4Wt;:nb,btetbibt6iri 
.ww,00w c. w., w , w.-.,0 

cp .0...........,tw . 0 .0w82gglANELaggnNigh 

lrrt'c44'aMPHP4M , 

cp......... www w w a -.1Tw÷...NR4 ,-,cntoni0StSMNFow NtOcoN22 .1 
No 

'M'tOtAtttfttegcceM4RnqM.2 Ea 2.dc'1588:28gEt9StIgScig: W 

P=2-14S-tt'IrgePA828W42N4 g84,-ilg4wi-5 
2,A=g8LT.88g0)' b. 

4=. 

Z 

... 

r 
0 '---WnTI'tttfttplgR4p&cen4 M g=,,Jr-,*-,1-4 b., Cg4.0 WOW WNWO 0 

NW OWM....... wWwwWWw0Ww 
gETVOtfittitt8WIPngC0 
NM,..N.WMW8888Mm4i.-7,..4.-,g M 

_ 

.., 

.4 

X 
3 

ft 

'V'S'Ot'll'tt'ttIttgFo4ggnW'C9 c,..c.-T3a12a w,....E8..n.T. 0.8w. mm. m ....co.. 
-4 

µµ.8mno. RAVSaagra8NnMT:24HVI ' 

:g.... 8, -.8d 
-a-.0. Nip40 ,...,k.....p.....c., 0c4wc,,wwww 

0 n..., 
,,,9.5.1.1 0g...E92t0.xbz w 

- 
rs. 

......................... 
. 

......................... . 

..p......w...o.......... . 

000000...4..........w... 4. 

0000000WW00000001.1 IA .4 IP .. 0 
C003.--1.-1-4-7-40,0,000000CA0000100,04, 0 

00WW00100.400=0,0=00(7100 
o.,F+,.,.. 00000WWWCOWWW...400000 

.1.,-.1.+1-....+ b31 -0-.,+.00000t0004.000030.4-47... 
0 
tO 

131 



RADIO ENGINEER'S POCKET BOOK

m9szimns4smgmw-osaizA

X.

..1

....

Y

0
)0.

.1

X

o

-,7-0

X

R.

:lc. -4-,1,-.............. ..
wE 8w0r-IC-Aw2gCncorogE8

0

wg.:142ggeop2,1,,72-3-30m020no(210

LtMOatt18§0§§gga88§Ea 1-,

Fo8WEWA-4,71m."823g
144;12f4EnaWAMORM Nipm w

groomg24,3,0000mm.40
VAEOIMIAMMER§§§ Ca

R5R2R-REMIT8m:24:nm'rgE
aag88692=iR8itteS8:tag..ERZA

p

g 8,-cocorn,,,z.37-,CO,C,C4 .,.MWE34PgegnEWEgLaO 1-,, .-2.+W .

§§PREFg2WC4VVIIV-1
460W.2081-...8.2251UZg NCSONI

M

HAPRIFIIMVPET3E4.,.. ...... - ..-m.-Fe-T4-z .....x
..,

S2818nVaglenlggpaVing4
CnbQ9. -4^., ts,. W-4,2 S. .0.,-4.. coNOWW,,.,W1-,..0,,.M..

.

ErgioiFiieWTRITSW.P40.5.+ WV. ,I,.., 54 ,..Z011-.-14.0..+ ... . ... NO ..N.
GO

MONNWMOWNINNWWWW.1-.1-0-,,-,.,-,
..,4,4.1.........14WWWWWWWWWWWW
-1-4-20,0,0,0,00,0,010.........14.14.

F+

NI

W

.0.0000300-4,-4,-4-40,030,040,0,....
i,,.+)-.,-.0000.WWW00,0000.0-4-3-

.WWWWW0000(0.WWW04040404

au

W

0,

-4

.
W

0,0,..WW 1.WWW....0000..
,...,,-..,,,-..,-,,,-..,-,,,--,.WWWWW...1"..0COW -4-4-3.0,01010... 1-

8881..40.04-1,-.,-.k.1.....1.,,,,,..-1-40,0,0,...1.&&WWW.LON

132

INDEX

A
Abbreviations, 11, 12, 26

, amateur, 70
, international, 70

A.C., Ohm's law for, 24
Accumulator, acid for, 49
- charging, 49

data, 49
paste, 50

Acorn valve base connections, 26
Aerial data, 32

, frame, 33
length of, 32

- reflector, 32
, wire for, 32

Air, S.I.C. of, 55
Alphabet, Greek, 83

phonetic, 75
Aluminium, 87
-, density of, 64
-, weight of, 57
Amateur abbreviations, 70
- call signs, 73

wave bands, British, 76
American valve base connections, 26

wire gauge, 79-82
Ampere hour, 16

, international, 16
turns, 16

Anti -logarithms, 129-132
Antimony, 87

, weight of, 57
Anulus. formula for, 99
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Arc, formula for, 99
Argontan, specific resistance of, 56
Arsenic, 87

B

B.A. threads, tapping sizes for, 59
Band-pass tuners, 25
Barium, 87
Battery leads, colour codes of, 67
Beryllium, 87
Birmingham wire gauge, 79
Bismuth, 87

, weight of, 57
Bornite, 46
Brass, flux for, 90

, weight of, 57
Brazing spelter, 90
British amateur wave -band, 76

Association screws, 58
- Imperial Standard wire gauge, 79
- Standard fine threads, 59

Thermal Unit, 19
Bromine, 87
Brown and Sharpe wire gauge, 79,

C
Cadmium, 87
Caesium, 87
Calcium, 87
Calido, specific resistance of, 56
Call signs, amateur, 73-74
Calorie, 19
Capacity of fixed condenser, 24

of variable condensers, 23
, unit of, 16

Carborundum, 46
Cassiterite, 46
Cast iron, specific resistance of, 56

-, weight of, 57
134

Centigrade heat unit, 19
Centimetre, 92
Cerium, 87
Chords of circles, 86
Chromium, 87
Circle, formula for, 99

, formula relative to, 53, 101
-, sector for, 99

, segment for, 99
Circles, chords of, 86
Circuit, series, current in, 25

, tuned, resistance of, 25
Circuits symbols, 13
Climax, specific resistance of, 56
Cobalt, 87
Code, colour, 66

, international " Q," 68, 69
, Morse, 72
, " QRK," 71
, " QSA," 71
, " RST," 71

Coil data, long -wave, 34
, medium -wave, 35
, short-wave, 35-44

, single -layer, inductance of, 25
Coils, band-pass, 25

, reactance of, 25
Colour codes, 66-67
Columbium, 87
Condenser blocks, colour code of, 66
-, fixed, capacity of, 24

reactance of, 25
series, 24

Condensers, colour code of, 66
-, parallel, 24
-, variable, capacity of, 23
Conductance, unit of, 17
Cone, formula for, 100
Constantan, specific resistance of, 56
Continental valve base connections, 30
Conversion factors, metric, 93
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Copper, 87
, density of, 64
, flux for, 90
;specific resistance of, 56

-, weight of, 57
- wire data, 77
Cosecant of angle, 103
Cosine of angle, 103
Cosines, table of, 119-124
Cotangent of angle, 103
Coulombs, 21
Crystal combinations, 46

data, 46
Crystals, chemical symbols for, 46
Current -carrying capacity of lamps, 48

unit of 16

D
D.C., Ohm's law for, 24
Deaf -aid valve base connections, 26
Decagramme, 92
Decametre, 92
Decibel defined, 83
Decibels and power ratio, 83
Decimal equivalents, 91
Decimetre, 92
Decoupling resistances, 47
Dielectric constants, 55

strengths, 55
Drills and drilling, 59

, gauge sizes of, 60
, letter sizes of, 60
, twist, 60, 61

Duralumin, weight of, 57
Dynamic energy, 18
Dyne, 16, 18

E
Ebonite, dielectric strength of, 55

S.I.C. of, 55
136

Ebonite, weight of, 57
Electric motor, horse -power of, 85
Electrical equations, 21
Electrolyte jelly, 51

, neutralising, 51
Elements, metallic, 87
Ellipse, formula for, 100
Energy, 18
English weights and measures, 116-118; metric

equivalents, 95-96
Equivalents, decimal, 91

of metric weights and measures, 95-96
Erbium, 87
Erg, 18
Eureka resistance wire, 45

, specific resistance of, 56
Excello, specific resistance of, 56

F
Ferro -nickel, specific resistance of, 56
Fine solder, 90
Fixed condenser, capacity of, 24 '
Flint glass, S.I.C. of, 55
Fluxes for soldering, 90
Foot pound, 18

poundal, 18, 21
Force, 18
Frame aerial data, 33
Frequency formula, 22

of musical notes, 84
wavelength conversion table, 65

Frustum of cone, formula for, 100
Fuses, colour code of, 66

G
g, powers and roots of, 110
Gadolinum, 87
Galena, 46
Gallium, 87
Gauge points for slide rule, 107
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flanges, wire and sheet -metal, 79-82
German silver, specific resistance of, 56
Germanium, 87
Glass, dielectric strength of, 55

, flint, S.I.C. of, 55
plate, S.I.C. of, 55

Glucinum, 87
Gold, 87

and silver wire gauge, 79
-, density of, 64

, weight of, 57
Gramme, 92
Graphite, 46
Great Calorie, 19
Greek alphabet, 83

H
Hard solders, 90
Heat, 19
Hectograrnme, 92
Hectometre, 92
Hertzite, 46
H.F. metal rectifiers, 53
High -frequency transformer ratio, 23

tension metal rectifiers, 52
Hivac midget valve base connections, 30
Horse -power, 20, 21, 85

hour, 20

I
Ice, density of, 64
Ideal, specific resistance of, 56
Indium, 87
Inductance formula, 22

of single layer coils, 25
, unit of, 16

Inductive reactance, 22
International abbreviations, 70

amateur call signs, 73
ampere, 16

138

International Morse code, 72
- ohm, 16
- Q. code, 68, 69
- Q.R.K. code, 71

Q.S.A. code, 71
- R.S.T. code, 71
- volt, 17

watt, 17
Iridium, 88
Iron, 88

, density of, 64
flux for, 90

- pyrites, 46
-, specific resistance of, 56

, weight of, 57
Irregular figure, formula for, 97

J
Jelly electrolyte, 51
Joule, 18
Joules, 21

K
Kilocycles to metres, converting, 65
Kilogramme, 92
Kilometre, 92
Kilowatt hour, 20, 21
Kilowatts, 21
Kinetic energy, 18
Krupp metal, specific resistance of, 56

L
L.T. metal rectifiers, 54
Lamps, current -carrying capacity of, 49
Lancashire wire gauge, 79, 80
Lanthanum, 88
Lead, 88

, density of, 64
, flux for, 90

-, specific resistance of, 56
139



Lead, weight of, 57
Letter sizes of drills, 60
Linear measure, 93
Liquids and solids, density of, 64
Lithium, 88
Logarithms, 125-128
Long -wave coil data, 34

M
Magnesium, 88

, weight of, 57
Magnetic pole, unit of, 17
Mains transformer data, 46

transformers, colour code of, 67
Malachite, 46
Manganese, 88
Manganin, specific resistance of, 56
Medium wave coil data, 35
Megadyne, 18
Mensuration, 97-101
Mercury, 88

density of, 64
, weight of, 57

Metal gauges, 79-82
rectifiers, H.F., 53

, H.T., 52
L.T., 54

Metallic elements, 87-89
Metals, weight of, 57

, resistance of, 114-115
Metre, 92
Metres to kilocycles, converting, 65
Metric conversion factors, 93, 94
- system, 92-94

weights and measures, equivalents of, 95
Mica, dielectric strength of, 55

, S.I.C. of, 55
Micanite, dielectric strength of, 55
Millimetre, 92
Molybdenite, 46
Molybdenum, 88
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Monel metal, specific resistance of, 56
Morse code, 72
Mullard side -contact valves, connections for, 30
Music wire gauge, 81, 82
Musical notes, frequency of, 84
Myriametre, 92

N
Natural wavelength of aerial, 32
Neodymium, 88
Nichrome, specific resistance of, 56
Nickel, 88

, density of, 64
-, specific resistance of, 56

, weight of, 57
Niobium, 88
Notes, musical, frequency, 84

0
Octal valves, base connections for, 26
Ohm, international, 16
Ohm's law for A.C., 24

for D.C., 24
Old English wire gauge, 82
Osmium, 88

P
Palladium, 88
Paper, S.I.C. of, 55
Parabola, formula for, 100
Paraffin wax, S.I.C. of, 55
Parallel condensers, 24

resistances, 24
Pastes for accumulators, 50
Peak separation, 25
Pendulum. length of, 19
Petrol engine, horse -power of, 85
Pewter, flux for, 90
Pewterer's solder, 90
Phonetic alphabet, 75
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a and g, powers and roots of, 110
Pinion wire gauge, 79, 80
Plate glass, S.I.C. of, 55
Platinoid, specific resistance of, 56Platinum, 88

, density of, 64
-, weight of, 57

Plumber's solder, 90
P.M.G. aerial, 32
Porcelain, dielectric strength of, 55Potassium, 88
Potential, unit of, 17
Poundal, 18
Power, 21

ratio and decibels, 83
, unit of, 17

Powers and roots of numbers, 111-113
of a and g, 110

Praseodymium, 88
Prefixes, 13, 92
Presspahn, dielectric strength of, 55

, S.I.C. of, 55
Prism, formula for, 100
Pyramid, formula for, 100

Radium, 88
Reactance, 22
---, net, 25

of coils, 25
- of condenser, 25
Rectangle, formula for, 97
Rectifiers, H.F. metal, 53

, H.T. metal, 52
, L.T. metal, 54

Reflector aerial, 32
Resista, specific resistance of, 50
Resistance of metals, 114-115

, unit of, 17
Resistances, colour code of, 66
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Resistances for decoupling, 47, 48
for voltage dropping, 47, 48
in parallel, 24
in series, 24

Rheostan, specific resistance of, 56
Rheostine, specific resistance of, 56
Rhodium, 88
Roots and powers of numbers, 111

of and g, 110
Rose's metal, specific resistance of, 56
Rubber, dielectric strength of, 55
Rubidium, 88
Ruthenium, 88

S
Samarium, 88
Scandium, 89
Screw threads, B.S.F., 59

, Whitworth, 59
Screws, British Association, 58
-, wood, proportions of, 61, 63

-, sizes of, 62, 63
Sea water, density of, 64
Secant of angle, 103
Sector of circle, formula for, 99
Segment of circle, formula for, 99

of sphere, 100
Series circuit, current in, 25
- condensers, 24
- resistances, 24
Sheet metal gauges, 79-82
Shellac, dielectric strength of, 55

, S.I.C. of, 55
Short-wave coil data, 36-44
Sidereal time, 19
Silicon, 46
Silver, 89

, density of, 64
--, weight of, 57

wire gauge, 79, 80
$irke of an angle, 103
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Sines, cosines and tangents, 119-124
Slide rule gauge points, 107-109
Sodium, 89
Soft solders, compositions of, 90
Soldering, fluxes for, 90
Solders, composition of, 90

, hard, 90
, soft, 90

Solids and liquids, density of, 64
Specific gravity of accumulator acid, 49

resistance of materials, 56
Spelter, 90
Sphere, formula for, 100
Spherical zone, 100
Spheroid, formula for, 101
Square, formula for, 97
Stalloy core stampings, 45
Stampings, stalloy, 45
Standard wire gauge, 79-80
Steam-engine, horse -power of, 85
Steel, flux for, 90

, specific resistance of, 66
, weight of, 57

Strontium, 89
Stub's iron gauge, 79-80
Superior, specific resistance of, 56
Symbols, 13

T
Tangent of angle, 103
Tangents, table of, 119-124
Tantalum, 89
Tapping sizes for screws, 59
Tellurium, 46, 89
Terbium, 89
Thallium, 89
Theoretical signs, 14
Therlo, specific resistance of, 56
Therm, 19
Thorium, 89
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Thulium, 89
Time, 19
Tin, 89

, density of, 64
, flux for, 90
stone, 46

, weight of, 57
Tinman's solder, 90
Titanium, 89
Tonne, 92
Transformer data, 45

, mains, 46
ratio, H.F., 23

Trapezoid, formula for, 97
Triangle, formula for, 97
Trigonometrical equivalents, 106

formula, 102
functions, 106

- tables, 119
Tuned circuit, magnification of, 25

, resistance of, 25
, wavelength of, 22

Tungsten, 89
, density of, 64

Twist drill gauge sizes, 60
drills, letter sizes of, 60
-- for wood screws, 61

II
Unit, B.O.T., 16

charge, 16
- of capacity, 16
- of conductance, 17

of current, 16
of force, 18

- of inductance, 16
of magnetic polo, 17
of potential, 17
of power, 17
of resistance, 17
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Units, 13
,and equivalents, 20
, international, 17

Uranium, 89
density of, 64

V
Valve base connections, acorn, 26

, continental, 30
, deaf -aid, 26
, Octal, 26

-- contact arrangements, 27
, Hivac, midget base connections for, 30
leg spacing, 31
symbols, 15

Valves, Mullard side -contact connections, 30
Vanadium, 89
Variable condensers, capacity of, 23
Volt, international, 17
Voltage dropping resistances, 47

W
Washburn and Moen wire gauge, 81
Water, density of, 64
Watt, 20, 21

, international, 17
Watts dissipated, 24
Wave bands, amateur, 76
Wavelength formula, 25
- -frequency conversion table, 65
- of aerial, 32
- of tuned circuit, 22
Wedge, formula for, 100
Weight of ebonite,. 57

of metals, 57
Weights and measures, 116-118

, equivalents of Imperial metric, 95-96
Whitworth threads, tapping sizes for, 59
Wire, Eureka, 45
- data, copper, 77
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Wire for aerial, 32
gauges, 79

Wood's metal, 90
, specific resistance of, 56

Wood -screw proportions, 61
Wood -screws, clearing sizes for, 59

, sizes of, 60, 62
, twist drills for, 61

Wrought iron, weight of, 57

Y
Ytterbium, 89
Yttrium, 89

Zinc, 89
, density of, 84
, flux for, 90

-, specific resistance of, 56
, weight of, 57

Zincite, 46
Zirconium, 89
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Simply made for
Radio Engineers
They made their name long before broadcast-
ing came on the air, and today they are simply
indispensable in the keen radio engineer's kit.

Astonishingly sensi-
tive and perfect in
reproduction, they
are ideal for measure-
ment, tone -correc-
tion, fault tracing,

etc.

Light and comfort-
able in wear during
long spells. Three
resistances - I 2 0 ,
2,000, & 4,000 ohms.

-one price-

20/ -

SUP ERSENSITIVE
H EA DPHON ES

At all good radio dealers. If you have any difficulty
apply to :-

ERICSSON TELEPHONES LTD.
22, LINCOLN'S INN FIELDS, LONDON, W.C.2.

Telephone : HOLborn 6936.

SPEAKERS

& COMPONENTS

tod
wag 0.

ft4
OUR TECHNICAL
DEPARTMENT IS
AT YOUR SERVICE.

STENTORIAN
SPEAKERS

FACTORY
SPEAKERS

TRANSFORMERS

VALVE HO- LDERS

SWITC- HES

CHOK- ES

WHITELEY ELECTRICAL RADIO Co. Ltd

MANSFIELD, NOTTS.



The Ideal Book For
All Radio Men

THE PRACTICAL
WIRELESS

ENCYCLOPRDIA
By F. J. CAMM

(Editor of Practical Wireless)

This volume forms a complete guide
to the construction, operation, repair
and principles of every type of wire-
less receiver ; including definitions,
explanations, formulae and complete
instructions on the making and testing
of various wireless components; A
unique volume with every technical
term, formula and fact explained in
language which even the beginner
will understand. A special feature
of the work is the illustrations, which
include a complete series of circuits
for every type of modern receiver.
400 pages ; 484 illustrations.

10/6 net. (By post 11/-)

Of all Booksellers, or by post from
GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.

The Best Book For All
Radio Service Men

PRACTICAL
WIRELESS
SERVICE
MANUAL

By F. J. CAMM
(Editor of Practical Wireless)

Chapters on Choice and Types of
Instruments, Fault Tracing without
Instruments, Measuring Resistance,
Trimming and Aligning Receivers,
Testing Valves, Valve Replacement,
Distortion-Causes and Cure, Tracing
Sources of Interference, Temporary
Repairs and Substitution, Tracing and
Eliminating Hum, Simple Tests for
Components, etc., etc. 288. pages.
Over 220 illustrations.

8/6 net. (By post 9/-)

Of all 'Booksellers, or by post from :
GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

Lcindon, W.C.2.



An Authoritative
New Work

NEWNES
SHORT-WAVE

MANUAL
By F. J. CAMM

(Editor of Practical Wireless)

This complete work on the whole
subject of short -waves is an important
contribution to the literature of radio.
It deals thoroughly with the many
problems underlying the design of
short-wave apparatus, the special
circuits which yield the best results,
and designs for receivers based on
those circuits. Many useful tables
are included.

6/- net. (By post 6/6)

Of all Booksellers, or by post from :
GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.

A Practical Book For the
Wireless Constructor

PRACTICAL
WIRELESS
CIRCUITS

(Formerly entitled: Sixty Tested Wireless Circuits)

By F. J. CAMM
(Editor of Practical Wireless)

Modern circuits of every type, wiring dia-
grams and instructions for assembling and
wiring, including Circuits for Battery and
Mains -Operated Receivers, Adaptors, Units,
Portables, Short -Wave Receivers, All -Wave
Receivers, Amplifiers, and a Room -to -Room
Communicator. A complete guide to the
construction of all types of receivers from
crystal sets to superhets, from battery sets
to main sets, from all -wave to short-wave
sets, from amplifiers to a room -to -room
communicator. All of the circuits described
have been built and tested, and in many
cases wiring diagrams have been included.

5/- net. (By post 5/6)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.



--="sranamanni

For Engineers

DICTIONARY OF METALS
AND THEIR ALLOYS

Edited by F. J. CAMM
Deals with every known Metal and Alloy.

Special sections describe hardening and
tempering,. polishing and finishing metals;
chemical colouring, electro-plating, etc., etc.
With useful tables of sheet metal and wire
gauges. The alphabetical arrangement of
the contents enables the book to be rapidly
consulted.

6/- net. (By post 6/6)

WORKSHOP CALCULATIONS
TABLES AND FORMUL/E

By F. J. CAMM
Contents :-Micrometer and Vernier, Men-
suration, Square Roots and Cube Roots,
Arithmetical, Geometrical, and Harmonical
Progressions, English Weights and Measures,
Decimal Equivalents, Horse -power, Force,
Energy and Power, Pulleys, Levers, Slide
Rule, Screw Cutting, The Dividing Head,
Drill Sizes, Logarithm Tables, Heat, Time
and Velocity, Electrical Units, Parallelogram
of Forces, Centrifugal Force, Metric Systems,
Spur Gearing, Tapers 'and Angles, Melting
Points of Metals, Weights of Wood, Powers
and Roots of Numbers, Wire and Sheetmetal
Gauges; Natural Sines, Cosines and Tan-
gents, etc.

5/- net. (By post 5/6)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.

A Reference Book For Every Engineer

PRACTICAL MECHANIC'S
HANDBOOK
By F. J. CAMM

Contents:-Mensuration. Powers and
Roots of Useful Factors. Trigonometrical
Functions. Metric System. Imperial
Weights and Measures. Mechanical Draw-
ing. Principles of Mechanical Drawing.
Blueprints. Reading and Using the Micro-
meter and Vernier. Drills and Drilling.
Special Cutters, Reamers, Other Cutters,
Small Taps, Dies, etc. Files and Filing.
Marking out for Machining. Lathe Tools
and Tool Angles. Turning Between Centres.
Boring. Screw Cutting. Lathe Equipment.
Lathe Centres. Lathe Tool -bits. Grinding
Operations. Grinding in the Lathe. The
Dividing Head. Gears. Soft Soldering.
Silver Soldering and Brazing. Soldering
Aluminium. Making Spot Welders. Rivet-
ing. Polishing and Finishing Metal. Hard-
ening and Tempering. Case Hardening.
Chemical Colouring of Metals. Electro-
Plating. Chemical Plating. Spray Method.
of Coating Surfaces with Metal. Rustproof-
ing Iron and Steel. Bolts, Nuts and Screws.
Pattern Making for Castings. Casting Small
Parts. Sheetmetal Work. Repousse Work.
Sharpening and Setting Woodworking Tools.
Wood Finishes. Woodwork Joints. Silver-
ing Glass. Battery Charging. How to
Obtain a Patent. Workshop Receipts.
Glues, Cements and Adhesives. Repairing
Gear Teeth. Temperature Recording Paints.
Tables, etc.

10/6. (By post 1 1 /-)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.



WIRELESS TRANSMISSION
By F. J. CAMM

A book which covers fully and clearly
the whole field of wireless transmission
for the amateur enthusiast, from the
obtaining of an amateur transmitting
licence to the construction and opera-
tion of a transmitter. The contents
include : Fundamental Principles,
Valves, Transmitting Circuits, The
Radio -Frequency Power Amplifier,
Modulation Systems, Electronic Radia-
tion, One -Valve Battery -Operated
Transmitter, Aerials, Station Layout,
Frequency Meters, H.T. Supplies, Ten -
Watt A.C. Operated Transmitter, etc.
With 120 illustrations.

5/- net. (By post 5/6)

EVERYMAN'S
WIRELESS BOOK

By F. J. CAMM
General Principles of Wireless Re-

ceivers. Testing. Special Remedies
for local conditions. Noises, their
Cause and Remedy. Equipment.
Troubles. Short -Wave Troubles. Im-
proving the Quality of Reproduction.
Accumulators and Batteries, etc. With
200 illustrations and diagrams.

6/. net. (By post 6/6)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.

WIRELESS COILS,
CHOKES & TRANSFORMERS

And How to Make Them
By F. J. CAMM

Chapters on Coils : Types and Prin-
ciples, Resistance, Inductance, and
Capacity, Screened Coils : Materials
and Construction Circuits, A Band Pass
Unit, Screened Superhet Coils, Short -
Wave Coils, Screened Short -Wave Coils,
Adjusting and Testing Coils, An All -
Wave Tuner, H.F. Chokes, L.F. and
Smoothing Chokos, Low -Frequency
Transformers, Making Mains Trans-
formers, Coil Data and Formulae, etc.
With 126 illustrations.

5/- net. (By post 5/6)

RADIO
TRAINING MANUAL
FOR THE SERVICES
AND THE TRADE
Edited by F. J. CAMM

A complete course on the principles
and practice of radio. Specially de-
signed and graded for students and
those desiring to enter the Services.

5/- net. (By post 5/6)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.



THE
SUPERHET MANUAL

Edited by F. J. CAMM
This important new book is devoted

to modern Superhets and deals with
fundamental principles of radio, prob-
lems of selectivity, valve fundamentals,
the principles of the Superhet, general
design, aerial design, variable selec-
tivity, noise suppression and A.V.E.,
tone control, servicing superhets with
the Cathode-ray tube, etc.

6/- net. (By post 6/6)

THE MATHEMATICS
OF WIRELESS

By RALPH STRANGER
This brilliant and experienced writer

on Wireless makes even the most
abstruse topic interesting-and amus-
ing ! The book deals with : Arith-
metic, Algebra, Powers and Roots.
Differential Calculus. Integral Calcu-
lus. Trigonometry. The Slide Rule.
Logarithms. Efficiency. Curves and
Graphs in Wireless.

6/ -,net. (By post 6/6)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.

Valuable Pocket Books
NEWNES ELECTRICAL

POCKET BOOK -
(New and Enlarged Edition)

This handy pocket book contains
a profusion of diagrams and sketches
together with. graphs. It deals with
Accumulators, A.C. Theory, Battery
Charging, Lighting, Magnetism,
Motors, Rectifiers, Transmission,
Switchgear, Water Heating, etc.

5/- net. (By post 5/6)

THE WELDING
ENGINEER'S

POCKET BOOK
Contents :-Tables. Electric Arc Welding.
The Electric Arc as a Maintenance Tool.
Electric Arc Cast Iron Welding. Planning
a Welding Shop. Electric Resistance Weld-
ing. Resistance -welding Machines. Projec-
tion Welding. Settings for Resistance
Welding. Seam Welding. Butt Welding.
Electric Brazing. Automatic Welding. Oxy-
acetylene Welding-Procedure for Various
Metals. Oxygen Cutting. Thermit Weld-
ing. Protections for Welders. Testing by
X -Rays. Other Methods of Testing.

5/- net. (By post 5/6)
Of all Booksellers, or by post from :

GEORGE NEWNES, LTD., (Book Dept.),
Tower House, Southampton Street, Strand,

London, W.C.2.
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