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PREFACE

This Vest Pocket Book has been produced
to meet the needs of all those engaged in the
various branches of radic—service engineers,
students, circuit designers, radio operstors,
transmitters, comstructors, 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
readerg of that journal that the geries is now
igsued in the more conventent book-form.
I have endeavoured to include most of the
useful formuilz required by those to whom
the book is designed to appeal. The index
ig fully cross-referenced to enable the reader
rapidiy to trace the formula or table he
requires.

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

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

. J. CAMM.
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ABBREYIATIONS
A.—Anode, or plate.
A.A.—Artificial aerial.
A_C.—Alternating current.
Ae.—Aerial.
A.F.—Audio frequency.
A.F.C.—Automatic frequency contral.
A.G.C.—Antomatic gain control.
A.M.—Amplitude modulation.
A.T.C.—Aerial tuning condenser.
A.F.I.—Aerial tuning inductance.
A.V.C.—Automatic velume control.
A.V.E.—Automatic volume expansion.
B.A.—British Assoclation.
B.C.L.—Broadcast listener.
B._F.Q.—Beat frequency oscillator.
B.O.T. Unit—Board of Trade unit

= 1,000 wat-hours, aor § kilowatt-
hour.

B.W.G.—Birmingham wire gauge.

C.C.C.—Closed vircult or secondary
¢condenser, or S.F.C.

C.C.1.—Closed circult or secondary tun-
ing Indanctance, or 8.7T.1.

crm.—centimetre.

C.P.—Candle power.

C.W.—Continuous waves.

D.A.V.C.Delayed A.V.C.

db.—declibel.

D.C.—Direct current.

D.C.C.—Double cotton covered.

D.E.——Dull emitter.

D.F.—Direction fnding, or direction
finder.

D.P.—Difference of potential.

D.P.D.T.—Double pole double throw,

D.P.5.T.— Doubie pole single throw.

16
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ABBREVIATIONS—(conéinued)

D.S,C.—Double slik covered.

DX—Long distance.

E.—Earth. -

E.M.F.—Electro-motive force.

F.—Filament.

F.M.—Frequency modulation.

G.—Grid.

G.B.—Grld battery or grid blas.

G.C.—Grid condenser.

G.L.—Grid leak.

H.F.—High frequency {samec as radio
frequency).

H.F.C.—High-frequency choke.

H.P.-Horse power.

H.R.—HIgh resistance.

H.T.—High tenslon.

I.C.—Intermittent current.

1.C.W.—Interrupted conti WAYES.

I.F.—Intermediate frequency.

I.P.—In primary ({of transformer);
start of primary.

1.8.—In sccondary {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 —Milllampere.

M.C.—Maoving coil.

mifd.—micro-farad.

mhy . —microhenry.

mm .—millimetre.

mmfd.—micre-micro-farad.

11
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ABBREVIATIONS—(ccmtinued)
O.F.—Outside Foil,
O.L.—OCutput ioad.
O.P.—Out primary (of transformer)
end of primary, Also output.
0.8.—Out secondary (of transformer) 3
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. Valve.— Root-mean-square
value.
Rx.--Receiver.
8.C.C.—8ingle cotton covered.
S8.I.C.—S8pecific inductive capacity.
5.P.—Series parallel.
5.P.D.T.—Single poie double throw.
5.P.8. T—Single pole single throw..
S.R.—Specific resistance.
5.8.C.—Single silk covered.
5.T.C.—Secondary tuning condenser,
8.T.I.—Secondary tuning inductance.
8. W.G.—Standard wire gauge.
5.W.L.—Short-wave listener.
T.R.F.—=Tuned radio frequency.
T.T.—Tonic train.
Tx.—Transmitter.

3
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STANDARD UNITS.

Ampere.—Enit of current. A pressurc of 1-volt will pass
& current of 1-ampere through a resistance of 1-ohm (see
Ohms Law). Iirepresents a flowof1 coulomb per second.

Ampere-liour—TUnit of quantity of eleciricity, equai
to 3,600 coulomnbs,  One unit is represented by 5 current
of one ampere flowing for one hour, .

Board of Trade Unit (B.0.T.}.—The Board of Trade
Unit is 1,000 watt howrs, and is equal to 3,415 British
Thermal units,

Coulomb.—WVnit of guantity of electricity. It is equal
to one-tenih of an absclute electromagnebic unit.

Dype~—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.8. mnitof work. Equaltol dyne-centimetre.

Farad.—Unit of capacity. A condenser has a capacity

©f 1 farad when a charge of 1 cowjomb raises the potential
1 volt. In wireless the practical unit is the microfarad
(000901 farad); sab-division is the micro-micro-
farad = -000,£00,000,001 farad.
_ Hewry—Unit of inductance. Tt i the nnit of mutual
induciange or self-induclance in the electromagnetic
system. The henry is equal to 10? C.(.8, electromagnetic
units. It represents the indnetance of a cireuit 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 Amperse.—The practical unit of clectric
cuzrent representing the unvarying current which when
passed through a ncutral solution of uitrate of siiver
deposits silver at the rate of 0-001118 of a gramme per
second.

Internationaf Conlomb.—Practical unit of electric
quantity, representing the quantity of electricity trans.
ferred in 1 second by a cmrrent equal to the international
ampeze.

Intermational Farad—The yractical unit of capacity
representing the capacity of a condenger which is charged
to a potential of 1 international volt by imparting to it
& quantity of 1 international eculomb.

Intermational Obm.—Practical unit of resistance,
representing the resistance offered to an unvarying current
of electricily by a column of pure mercury at the tem-
perature of melting ice baving a mass of 14-4621 grammes,
a comstant cross-section, zmdlzé length of 106-3 centimetres.

e = —
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International volt.—Fractical unit of electromotive
force, representing that E.M.F. which when steadily
applied to a conductor having a resistance of 1 inter-
naticnal ohm creates in it a eurrent of 1 international
ampere. —~

International watt.—The energy_nsed in 1 second by
an international ampere when Bowing at a pressure of
1 internaticnal voli, .

Joule. Unit of energy. One jouie equals 107 ergs,
It represents the work expended per second on a cireuit
in which there is a current of 1 international ampers,
and between the ends of which there i3 a difference of
potential of 1 international volf.

Kilevoli~-Ampere.—1,000-volt amperes.

Kilowatt.—1,000-watts or 1:34 horse-power.

Kilowati-kour.—1,000-watt hours. i

Idine.~—The practical method of measuring a magnetic
fleld is in lines or kiiclines, The line is identical with
1 eiectromagnetic unit of maghetic flux; kiloling equals
1,000 lines.

Mho.—Unit of Conductance (“ ohm ™ reversed). Itis
the reciprocal of the ohm. Thus, a body having a resis-
tance of 4 ohms would have a eonductance of -25 mhos

Ohm.—Unit of Resistance. The resistance which will
permit the flow of 1 ampere when a peessare of 1 volt is
applisd.

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 & dyne.

Unit Elsctrostatic Flux.—The clectrostatic flux existent
in a unit elecirostatic tube of fores.

Unii 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 disfance of 1 centimetre from & like pole
produces a mechanical force of repulsion of 1 dyne.
The total nmmber of lines of force which passes through
a unit magnetic pole equaly o,

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

Volt-Ampere,—The preduct 0t7 the root mean sgtare
voits, and root mean sguare amperes,

Watt, Practical unit of power eguivalent to a rate of
working of 1 jeule per second or 10,000,400 ergs per
second.  Volts times amps equals watts.

Light, Speed of.—Fizht waves iravel at 186,000 miles
pee second. This is the speed also of wireless waves.

Sound, Spesd of.—Round waves travel at 1,142 feet
per second, o
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FORCE
The absolute unil of force is the Poundal,
whz:ch is that force, acting for unit time,
which would impart unit velocity to unit
mass.

1 dyne =0.00007233 poundal.
1 dvne =0.00102 pram.
1 dyne =22.48 X 107 pounds.

1 megadyne=1,000,000 dynes.
1 poundal =13.825 dynes.

I poundal =0.03108 pound.
I poundal =14.10 grams.

ENERGY
Energy refers to capacity for performing
work, or for moving against a resistance.

1 erg =2373 x 10°¢ foot
poundals.

lerg =7.376 x 10% foot
pounds.

1 g.cm. =7.233 X 10° foot
pounds.

1 jouie =107 ergs.

1 foot poundal =421.390 ergs.

1 foot pound  =1.35573 joules.

1 foot pound =183,825.5 g.om.

The actual energy, Kinetic energy,
or dynamic energy.of a moving body
= & mass X velocity®.

18
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HEAT

A therm 18 the heal equibalent of an erg
{ on the C.G.8. system. s

The Centigrade Heat Unst (C.H.U.)
18 the heat required to raise 11b. water 1°C.

A ealorie as used n engineering cal-
culations represents ihe heat reguirved to
ratse 1 kLilogramme of pure water 1°C.
This is the Great Calorie.  The Small
Calorie represents the heat required fo
vaise 1 gramme of water 1°C.

calorio (g.c.)=0.0030683 B.T.U.
calorie (g.c.)=4.1862 joules,
calorie (g.s.)=3.088 foot 1b.
calorie (g.c.)=0.005614 horse-power
second.

P b= = —

1 B.T.U.=252.00 calories or 0.252
kilogramme calories.
1 B.T.U.=1,035 joules.
1 BT.U.=778.1 foot Ib.
1 B.T.U.=1.4147 horse.power second.
1 CHY.=18 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 cmz.

i9 .
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UNITS AND EQUIVALENTS

One ft. 1b. ... 1 Ib. raised 1 foot high.

One BTU. . ... . 1,066 joules.

One BTU. . .... 778.1 ft. 1bs.

Twatt ........ 10%ergs per second.

lwatt ........ 23731 foot poundals
Per second.

Lwatb..... ... 0.7376 ft. 1b. per sccond.,

Iwatt ........0.001341 h.p.

One HP hour . .0.746 kW. hour.
One HP hour . . 1,980,000 ft. Ibs,
One HP hour . .2.545 BT,
One kwH. (kilowatt hour)
2,854,200 ft. 1bs,
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. ....859975 calories.
One HP ... ... 746 watts,
One HP ... ... 0.746 kW,
One HP ...... 33,000 ft. 1bs. per minnute
One HP ... ... 550 ft. 1bs. per second.
One HP ... ... 2,545 BTU’s per hour.
One HP ... ., 42.4 BTU’s per minute.
Ope HP ...... 0.707 BTU s per second.
OripNEIES S 178,122 calories per
Becond.
20
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POWER

1 watt =107 ergs per second.

1 watt =23.741 foot pound-
als‘per see.

I watt =(.7376 foot lb. per
second.

1 watt =0.001341 h.p.

I kilowatt-hour =2,654,200 foot
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 - geconds =watts.
Coulombs per

second =armperes.
Watts = 746 =effective h.p.
Coulombs - volts =farads.
0.7313 foot-lb. per

second =1 joule.
Volts X coulombs =joules. )
Watts X 44.236 =foot-Ib. per minute.

Kilowattsx 1.34 =h.p.

21
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Frequency Formuola

108

Formula for frequency 18 : f==—— where I,—in-

ductance in mierohenrys and O:capncihy in micro-
farads.

Wavelength of Tuned Circuit.
Formuln for the wavelength of o tuned oscillatory
cireult is: 1884.984 LT, where L—inductance iu
wmlerohenrys and Ce=capacity 1n microfarads.

Inductance .
The fumu;ln for Imductance in microbenrys 1a;
- ﬂ'asig;g 22 where L=inductance, D= diameter
of coll in centimetres, I=Ilength of coil in centlinetres
N=uumber of turns per centimetre, and Km=a
conetant. See table.

Inductive Reactance
Calculated from the formula 27%fL, where f=fre-
quency ond Le=the |nductance. ]
This Table shows the Valus of K, which must be
Calculated from D
I

1] D
= K I — E
i { (
|} |
1.00 3051 1.95 6381
3.75 8743 1.00 6884
1.5 L3044 80 7110
3,25 4111 .BD 7351
3.00 4202 70 7800
2.75 1545 60 7885
2.5 4719 50 8181
2.5 972 40 8408 |
2.0 5255 .30 8538
1.95 5570 .20 9201 |
1.5 | 5850 | a0 | 9588
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Capacity of Variabl2 Condensers
C .DBB5NS
1,000,600 &0
Where N=Number of moving.vanes.
B=Aren of one moving vame In square
centimetres.
d=Air gap between moving vanes and
fixed vanes in centimetres.

H.F. Transtormer Ratio. {n) n? — 1%
It heing the dynamde resistance of the toned cirenit
and Ho the A.C. resistance of the valve,

Stabllity In Screen-Grid Stages.
One Stage.
o Co g, 2
Stable “m s leas thon 2,
Co—resldunl snode-grid eapacity In farads.
:-.OQIX 10-* for Cossor 8.3. Valves {(all

t; :
=.0045 X 10-'? for Cossor MS/Pen A.
0y, Gsmponductance of grid and anode®  circulis
tespectively.
=1/ where R=dyvnamie reslstance In ohms.
o'v—lﬂ'lﬁlge fllament conductance of valve.

Two Stagex,

Assuming fdentical tuned clreuits throughout,
and itgsnormg damping effects of valves on tuned

Stable i 2029

18 less than 1.14 (Tuncd Anode),
or if %’.’J’ less than 1.14n2 (Tuned Trauns-

former),
where yy = conductanes of tuned circnlt {secondary)
and n=transformer ratio,
*In the case yof transformbr coupilng, or its
squivalent, Teplice o'y by %7, where r = transformer,

ratlo, g=condnctance (— %) of tuned secondary.

23
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Where E =Speciiic Induck

= Namber of dle!wlricc

Gapacity ol a Fixed Gandenser
c. 0885 0885 AKN

000000d

ty of diel

d = Thickness i cen

C AKN
o
Where A Aves of " 5onmd
- of ona plate I inahes.
E=8.LC af riie[l;cu rle.
Nm=Number af plates minua one.
d—Tljckness of dielootric in inches.

Aw=Aren of overlap “&;!1 phtu in enuara centimetres.
Another Formula :

OHM'S LAW
For D.C. For A.C.
Sl E _ impedance
= g I-Ewham zfof circi,
Walts dissinated W atts dissipated.
=JI*R= EI =JR
=B len®
where = phase angle
between E aund I,
Capacity ot Condensers in Paratlel
=0+
Capacity of Condensers in Series
o= 1 10y
1,1 C,+6,
c,+".',
Resistances in Parallel.
r=_1 . PRy
o R+ iy
R, B,

Resistances in Serias

Resuiting Fnpedance

7 1\
Z=,‘\/ R'+(wL—E)—/\/R'+I'

R R,+ Ry
Resistante, Capacity and Inductance in Serics

23
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Roactance of Condenser.
- fC
@, capacity In farads,
Met Reaniance X=X —7%
f= *-—17 or "-'.:-1—'
9 VIO
Wavclength.

e
i=1884 VIC
A, In metres ;

At Reronance,

L
-
Oxr
r belng the equlvalent serles resistance
Maznification of Tuned Cirewil

-t
r
Current in Scries Circuit at Resonance. T ... _E
r
where r is cquiv. scries reaistance of eireult at
wavslength concerned {high-frequency resistauce
Peak Separalion {Band-pass Tuncrs)
poYardii—y

ayeles (indnetive coupling)
213
a=2f;

3f, muatun]l mductance in  henrys;
r, equivalent series reslstauce of tomed cirenit
ﬁ, inductapce in henrys.

1
. e T
P @ G'm’

eyeles (capacity coupling)
Oy =coupling capacity in farads
Inductance of Slnglc Layer GCoil.
L=y DA+ 10—
, in microhenrya; =, 814; D, dlameter in
cms.; number of turne o the cm.; I, length
In ems. ; &, n faetor depending upon the leugth/
diameter ratfo,
When—e=0-1

05 10 20 30 40
k=008 082 0-00 0-526 0-420 0-365
25

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

T, 3-14; f, frequenecy ; L inductance in henrys.

; L, In microhenrys; €, in micro-
farads ; A% f=300,000,000.
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Abbravistions usad in Table on pages 28 and 29,

I¥ heated, U.H.—Directly heated

I {h i F.—Filamen$ _

qH -—Ti'Bu.r 1, €1, ete.~—Cathodes,

A Al ’:‘rl"—‘.ul}.ul" {Ao—Oscillator anode),

cixl u'rid (Go—0Oscillator conirol grid).

:riing T G3—Suppressor grid.
I, J..'ll |-tc —-THodes (anodes).

Valve Base Connections for American (Octal) Valves.

A
Pin Connections -
Vaive Fype |Base
lleys|2|s 6|7 8 |rep
| * 1o
Tricde .. LH.|Oct.M|H |4 |—| ¢ | — Hl @ =
Triede .. LHJOct|M|[H|—=|a| ~[—|"H| ¢ |
H.PPentoded H.| Ot M |H, A lG2 | 63 | — (H| ¢ 61
Output Pentode
IH|Oct M |HA Gefe1| —jE| ¢ —
Heptode IH.Cof. MIH (A |03 (G0 |As [H | O  ©4
G5 [(GLHG2)
Deuble-tiode o
LH)CetfM |[H D2le2 (DI — [B @1 | —
Double-diode-
iricde  TH.{QctM | E|(A[Dl|D2|— [H| ¢ | @
Rectifier, Full - |
weve .. LTH. Oct. M | ¥ |—|af{ -—]| & —H,cl—
TRectifier, Fuli-
wave .. LH. Oct|— | X [H|[A2]| 02 |41 |—|B, 01 —
Rectifter, Fnll « o i
wave .. ITH.OctIM|[B{a| | a|—|" cl—
Rectlfier, Full -
wove, Gaseons| Oct. MI—fal—] al—| | ¢ | _
Valve Base Conmnections for Acerr and Deaf-Aid
g Yalvss,
Pin Connections
Type RBase
1j2|8]4}s li"op Bottom
ACORN |
TFriode P HICHIG|A] -] —
H.F. l’entode 1 |H|C | H| 5|86 A G
DEAY AID
Tricde {D.H.)..| 2 {A|G|vIF|—] — | __
Tricde (LH.) ..| 2 |AC|H|H|—] @ | .—
Triode (Mullazd)| 3 | A |G| ¥ || = —’ min
PUBLIC Amnmss
Triode . E | PO S R [ ey
26
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F P

Hivee " MiogEeTS

LW TANERTAL
o ! ToeE Ao 2 T Qear Ao

]

Valve-contact arrange-

ments for all types of

valves. (Seo tables on

pages 26, 28, 29, and
30, etc. }]

27



RADIO ENGINEER'S POCKET BOGK

VALVE BASE CONNECTIONS FOR STANDARD (B.V.A. VALVES
Ree page 24 for definitiong of abbreviations osed.
Vaive Typo Bass Pin Conneclisis Top
1 3 3 4| 5 [ 7| s Cap
Triode . o . DI 4 A [t} r s = — = = =
Triode . B - LIL| & A G B " c 3 = = -
Triode o as IH.| 7 M — _— i =15 a A — G
Tetrode .. . « DH.| ¢ G2 41 F e = = = A
Tetrode o0 . . ILH.| & (8323 (5] H H| ¢ - - - A
H.F. Pentode or Tetrode .. D.H.| 7 M a1 a3 F| F — G2 | — A
H.F. Peniode or Tetrode .. I1.H.| 5 az a1 H | ¢ Gs — — | — A
HL.F, Pentode or Tetrods .. 1H.| 7 M a1 [e2:4 H| H o} G2 | — A
H.F. Pentode or Tetrode .. LH.| 7 b A G3 H| H (o] G2 — @1
H.F. Hexode a DH |7 Y A G3 F F G4 G2 [ — Gl
Oubput Pentode . DH | 4 A @1 F F| — — —_| - G2
Output Pentode -DH.| 5 A Gl F F| G2 — — | = _
Output Pentcde .. LH.| 5 A a1 = H| ¢ — — | = (¢}
Gutput Pentods o oo WiHE || — Gl G2 H| H (e} A — =
Heptode . . . DH.| 7 An Go Gz i T —_ A -—_ G1
Heptode ar . ILH. | 7 Ao Go G2 H j:o a A _— a1
Ontode ao .o . DH.| 7 G2 Gl | &3, G5 [ F F M, G& A o G4
Octode o P . LH.| 7 (0] Gl | G3 G5 [H| U C, M, GGl A = G4
Class B Cutpnt . DALY G Gl Al F r - A2 | — ==
Doubie-diode . . i .. DH.| 4 Tl D2 F F| — — — — -

RADIO ENGINEER'S POCKET BOOK

Double-diode ot .. IH.| 8 Pl | D2 H Hint & — — | = |=|—
Dauble-diode-triode ..DH. | b A D2 F, ¥ |F D1 — —|=|—-|@
Daonble-diode-triode e Oyl ) DL | M n2 bor o c Al— Mo
Triple-diode-triods .. .. LH.| 9 D2 | D3 — H| ® s} 4 DL |—|&
Bingle-diode-tetrode IR T - | a1 G2 H| H qERar |y | e |
Trode-pentade oo .. DH.| 9 ag Al G3 F F —_ Ao Go | M | G2
Triods-pentode - og nrLl & G2 Al a3 ol =H c Ae  Go |— Gl
Triode-hexoda . .. D.H. T Ao Go G2 F F M A = L=l A
Tricdehexode, . .. .. LH.[ 7 Ao | G Gz |H| H ¢ Jaj— Gl
Doublepentody ' .. ., DIL| 7 | @1t [G1'| Al |[F| F |02 628 As| — (G1% _
Doublespentode s .. L DH| 8 | 612 [ AL Get |F| F — Gaa | a2 (M | —
Double«diode-H.F. Pentode TLH.| 9 G2 A — H| H |c-63 | D1 | D2 a1
Double-dicde Cutput Pentode £H, | 7 D1 A Dz lu| H (& w2 @1
Double-diode Qutput Pentods TEL [ 7 | D1 [s] D2 H| o A G2 Gt
Rectificr, Hal? Wave .. DH | 4 A — b »l — - — | ==
Reetifier, Half Wave (H. Volt) D.H. | 4 — — F ¥ — A
Rectifier, Half Wave _ .. .. IH.| 5 A - " H Cc — —_ -
Rectifier, Half Wave (H. Volt) LI | 4 —_ -— H,C H| — — — — | A
Rectifier, Full Wave .. .. D.E.| 4 g a T, | e [ | SRyl
Resiifier, Full Wave .. LH.| 4 A A H,C |H| — - -—_ —_ = =
Roctifler, #nll Wave .. 1LH 5 A A H G C — - - -

Rectifier, Full Wave o LH.D 7 | H,GT| AL 1 H H cz a2 | — | =
Barretter oo . A | —_ — B F — = e B e
Tuniny Indicator (CR.) .. ILH. 7 —_ G Targ. H H (o] A — =] =

26
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¥aive Base Connoctions for Continental Valves. Sea p.lu.
Pin Connections,
Type Baxel 1T T | 1 Top
1 I 2 _3_ 4 il 8 7 Cap
HF.Pentode| 1 G2 HiH|C A| G | —| ¢
ILF. Pentode] 2 (G2'H H!C|A| M |Gs| a1
Triode M 2I—H/HIC|A| M |Gl —
Dounble-dlede| 2 G2'H H|C D1 — | — n2
Freq.Changer) 2 G2 H |H|C|A| Ao |Gol G1
O Pentode..| 1 (G2 H H|C|A|GL G — —
O.Pentode ..| 2 G20  H C|A| G3.|G1 —
Rectifler 1 [Cl{H|H|[C2|Az| A1 |—| —
Rectifier 2 c1H H(czlaz| — || =
Valve Basa Connections for Hivac Midget Valves.
‘f Fin Connections
Type Base| T 1 T Top
1] 2 | 9 Cup
Tetrode (5.4.) oo G —
Triode o0 62 Gl A
Output Pentode .. 2 ! A Gl F G" =
Mullard Univarsal s:de-ﬂontacl Valves
Contact Connections
Falre Type |Bare [ | [Tep
1/2(8{ ¢ |5|0| 7 |s Cap
Triode .| P |M/EH © —|—| — Al g
1L.F. Pentode r MIIlH Q |63 —| G2 AfGl
0. Pentode. | P HH'(? —|—| 82 [ale1
3
Oetode P |M|H|H| C, G2|Gl| G8 |A| G4
Ga G5
Double-diode] V D2{H H|C, M/DT|—| — |— —
Double-dinde| V (M HH| C DIi—| — _|m
Rect., Hall- |
wave P —HH C|—|—| — [A] —
Rect.,, Voif. |
Doub. ..| P 01 HH C?.|A1— — ——
X 10 lndlca.-J
tor (1V4)..| P j—|HlEl ¢ | —| G [Targeta | —
30
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[_ga-u Gmu

61?10

& ls"_f

‘i’. l‘ £5

)
Valve-leg spacing for stan-
dard 4- and 5-pin valves.
The diometer of the valve Valve-leg spacing
pins 15 3.2 mm T-pin valyes.

¥ Mo m dryt pain b aremoy
Limean e B srmon

423“
Valge-ler spacing lor

Tha two disgrams above S-pia valves,
show the valve-leg spac-
log for the Hivac Midget

valves,

a1
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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,
agrial of 1004t. has a natural wave-
length of about 120 metres. If con-

nected direct to the grid of the detector I

valve, it would receive transmissions on
this wavelength.

The maximum length of aerial, in-
clusive of lead-in, permitted by, the
Postmaster-General is 150f%.

REFLECTOR.—An arrangement gen-
erally employing a dipole aerial, for
preventing a signal from being radiated
in all directions, or for ensuring maxi-
mum recepticn in a given direction. It
consists of a vertical or horizontal aerial
behind which is erected a similar aerial
(not conneeted 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 o
parabola with the aerial at the focal
point.

Stranded 7/22 insulated copper wire
is best for both aerial and lead-in.

TR
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WA
- LONG-WAVE ¢OIL DATA '
Inductance “Taductance Inductance
1,600 Microhenrys. 2,100 Mierohenrys, 3,000 Bicrokenrys.
Dia- Turns Turns Tyrus
eterof | No.of | Wire. per | No.of Wize. per | No.of Wire. per
Foriner | Slots, Stot. | Stots, Slot. | Stots, Siof.
1in 4 30 4 | 36 enam. 93 5 | DR 95
b 60 5 36 enam. 80 ] 36 enam, 85
. 3 71 2 | 36 cnam. 81 8 | 36 enam. o7
14 in. 4 57 4 [ 86 D.8.C. 35 4 | 36 enam. 78
b &3 5 34 enam. 60 5 35 D.8.C. 72
3 S4enam, or| 56 3 | 36 D.8.C. 85 3 | 36 epam, it
38 D.3.C.
2 in. 4 |3 DS 45 4 [ 34 D.3.0 51 4 | 386D.8.C. 61
. 5 34 D.8.C. 38 5 &4 D.8.C. 44 5 24 enam. or 53
36 D.8.C.

|

34
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MEDIUM-WAVE COIL DATA

nductance Inductaice
Ema.%»q hwewmxéu. 200 Micrehenrys. AR Wi eraher i,

I6- Length Length ] Length
§%Mw of Wire., Turng gm Wire. Purns) in Wire. Tuyng| | s.“w
Foymmer. inehes. inckes.

& 32 enam. 84 1.01 32 enam. 03 17t H...E

Hin | 5iD80 | 93 | 138 |30D80 | 108 102 | 1.2

. | 30'D,8.C | 74 | 110 |30D.SC. | 82 90  1.34

i seploc | o4 | 24
. | 30D.AC | 63 | 0.8t |B80D.8.C. | 68 | 1.01 113
18in. | 53 D& | 67 | 116 | 28DSC. | 73 | 126 I3
30D.8.C. | 54 | 0.805 | 30D.8.C. | 6% | 0.8 097
2 in 158 DEC | 56 | 101 | 28DS.C | 61 | 113 1o
¢. | 70 [1.08 |26 D.CC | 78 | 218 0. 240
62 | 0.825 (22 DB.C. | 57 | 1.01 |28 L.8C 110
B85 [ 208 |24D.0C, | 72 | 830 | 24 D00 256
47 | 0.835 | 22D.8C. | 51 | 091 | 28D.3.C 10
58 [ 1.85 |24 D.0.C. | 64 | 2.0¢ |21 bOg. 224
41 | 0.86 261080 | 45 | 0.05 | a5 ToAn 103
50 | 1.90 |22D.C.C. | 55 | 200 | @vi 2.32

3o
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L o —DER
SHORT-WAVE COIL DATA 1
L TC

S 2 ESH® B 5
WW mm smﬁm M m_..m m m Tuning Range (Min. Cap. 30 mmfd.) M
A | Tmm mmm @l G T i - OSSR m

I 103 g 5% 5 9 il 16 >4
3 ’ 2 2 i 64 113 14F 22 o
= » 7 1” 103 7% 131 17 26 a
5 o - 127 | 134 8  15F 19 30 ©
- ” » 4"y 1580 82 18 213 33 (B | &

18 104 b 51 63 121 158 244 g
] B - . 7% 9: 17 205 32 &
4 & Ll A 108 [ 11 20 241 37 Z
& b = i 182 123 23 28 43 3
o o b | 158 | 143 26 313 48 =

7| 18 10 ¥ 5:| 8 14F 173 26} 3
2 ” o 3 TE | 103 191 231 36
o ¥ . 1 108 | 124 28 28 43
s . e 13 [ 1331 147 263 32 50 |

SHORT-WAVE COIL DATA {confinusd)
e Sl =]

B ke . mmw% e, S oyl

g gk 2 nmx. M = e m Tuyning Range (Min. Cap. 80 mmfd.)
BTG | BsRde | B | £R | amy, o g

c58A |

3 18 103 X" | 153 | 16§ 30 36 55
17 18 104 g 5 83 - 18 19 30
o - 4 TE( 12 213 26 40
N ) 0 17 104 14 wmw 31 47
- i . 14 | 135 | 18 30 355 55
s % o 13" | 1538 | 18 33; 40 62
137 | 18 10} i 510 104 19 233 36
o » . 5 T | 144 26 311 494
N s ® [jlk 10 17 314 381 58
: %0 [ 17 13F | 20 36 44 66
- . ’ 147 | 153 23 42 5(r 73
17 | 18 103 & 5 i2 22 217 41
o - A i 73| 161 B30 37 56
- 05 A 1 105 | 20 36 44 (i¥i

37
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2

e
B

X

300 B b et

OOI BATA— ntnued) SHORT-WAVE COIL DATA——{conlinued)
_ BE | Tuning Range (Min. Cap. 30 mmed.) B et il _ wm 2% o :
g8 0001 00015 00036 ' 5| °s _ I R R =5 eg Tuning Range (Min. Cap. 30 mmbd.)
& Min. Max Max. " Max. 0 g m | MW | wd BE SH
af 5 | fw | Heifs | EE | E5 | g O, Q05 Q0w
13; | 25 48 B2 718 _. _ e 4 - : ) i
15§ 26¢ 48 58 90 N T T R " | 14 | 17 30 31 o7
:w_ MW WM w% wm - 1] R oo | M| 1TH| 19 344 42 65
dellbee:  f2 B e e | s 1| 20 | 22 40 48 T2 |
5% b 2l e I 20 14 it ) I 2 el 26 40 L
sl s ¥ - ) . §| 10§| 152 28 34 53
233 29 4: 2 s & i 1 14 18 34 41 63
& Hw Wq wm_“ mw B o f : | L7y | 214 38 48 T
byl 22 4 |V " 137 | 21 | 240 45 54 B2
m, H ww ww wm Bl e 14 | 7|14 258 81 47
wm o o ol 9 - N § | 103 19 35 43 65
dl e wm oy Bl = 1| 14 | 23 42 51 74
10 3 Tt b 14| 174 271 48F 59 90
Hgop | TP 295  _gij 1 b - 13| 210 | 30 5 67 103
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SHORT-WAVE OO__-.. DATA—{continued)

35 | BBE% | m,
g g o9 g u a8 %% | Tuning Renge (Min. Cap. 30 mmfd.)
a8 =2 mﬁmmw. ) o.m 00015 00035
ak @ mm mms 2= & Min. Max. Max., Max.
14" 20 14 ¥ 7 16 29 353 54

5 » " 5 10} 22 40 49 73

3 3 4 1% 14 | 265 48 59 90

» » s 1} 174 31 56 69 105
0 s K 14" 21 35 63 78 120

% 22 18 3 9 81 15 184 28

. e 3 22 (132 B 20 25 38,

3 s - 17 18 13 24 29 44

s s 5 1} 223 15 27 33 51

3, s - Ly 27 1% 31 37 67

i 22 18 o ] 12 211 26 40

: P P 7 134 | 16 29 35 544

”» s 3 1” 18 19 34 42 64\

40
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SHORT-WAVE COIL DATA—(continued)

o BEES o

Bl | TE mm ,mm Tuning Ranga (Min. Cap. 30 mmfd.)

g5 | &= gasgl | bE S 0001 00015 00085

Ak @ | AEg | % = Mo, Max.  Max.  Max.

Hod . A - i

0 q. 22 18 14 224 22 44 43 72
o B 2 147 | 27 25 45 54y 82
r 22 18 ¥ 9 134 25 30 45
s » = ol 133 18 32 40 62
I » » 1§ 18 22 490 47 71
» 2 B 14" 221 25 45 55 82
) I sr 14 27 28 50 62 92

1§ 22 i8 ¥ 9 15 27 33 50
s r” ” 3" 134 20 36 45 63
s ” e I 18 24 44 53 81
2 © - ' 1| 293 27 50 61 92
' ” o0 13" 27 311 57 70 197

13" 22 18 1 9 18 33 40 51

41
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43

SHORT-WAVE COW. DATA ~(continned) SHORT-WAVE COIL DATA—(continued)
- confin,
EEC b x| sl L L EEESLD Sell L . !
"89 o B K| Tuning Range (Min, Oap. 30 mmfd.) . 8 :E 52 B 2 a3 B I B et GRS R
2.7 &5 | u ST = BR | A% | gRdn| EE| g2 | Lemp gen  gew
] i Al = . 1 ax. .
| B | A | e B 5| s o e
[l 57 7 = a G 3 B 75
L I S S B RN IR AN R AR A R
: o . " 36 45 68
bl w2z | a6 76 118 | ol v @ Az |5 R e Ve
“ 1y | 27 39 7 85 135 |9 & " ? <
18 5| 2 20 364 46 70 | AlE Ll < = 1 | 333 | 30 56 €8 105
B IRUSES S I R RS R g BB g Ul s g
o (| 225 | 10 72 88 135 e Ll o A R IRT R S I TS S 1
L 137 | 21 45 8 100 150 i a iy f A 13 | 28 31 55 67 100
235 || B NIRRT 2 - 0l S = 137 | 833 | 35 64 T8 120
» § | 18k | 1¢ 26 30 - 42 ol g | 2 e emat | T 1 | RSN 65
» 1 224 wmw ww wm mw , olf [ ¥ | 185 | 25 46 56 26
v 13" | 28




RADIC ENGINEER'S POCKET BOCK

e w e =| Diam. of

s e 4 oa "’".\_- . e e o B Former \
No. ~

T T ¢

18 82 KR HEH s S

‘furns  perd
Inch Spaced

s e . PR )
s 2z B8 3z (9t MPoerow one
[ Nl'-‘Dlaém 0

—| Length of
¥ Winding

ORI DY = = QOLD RS S S RARD oo e
SO RO O — Lo OO BD QU = G5 00 1D .
N e e L L Turns

(perujjuor)—gAVa 1100 FAVM-LUOHE

CACA N CORD R i QIS RO QOO DD = g
SOWESHLSH— T RS £ g
ok [T w| BB
g B
g ®
= =z 7
DSOS @ao R amo| B8
FrwARwo o =R B8
— = — =z S
Reoamoeosomas 52 8
ORGSO O G -1 ﬁa 5
5
&3
el S el el el e ol ol B2 =
Tl D 9 D — | B8
BohokTGaadatod| kg
5]
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TRANSFORMER DATA
DErans oF Srarrioy CoRE  STANFINGS.
3 Dimenstons. BE o g 3
$ 31 | g | 51 B
B SF | 8m | EF | AS<
 lalsjc| &8 | ™ £ | TR
in, | in. [ in. | doz. 8¢- in
PIs.
1 [15/36(250¢ & 5¢ 1 & 1
5 1+ # 6 30 12 i
28 1+ 1 3 1} & 290 (¢} 3
29 2 4% | 1§ 6 300 4 5}
30 |66 14 6 45 8 %
51 1 3|1 [ 100 8 2% s
32 1 23 |1 6 .70 B i3
33 ir |23 |1 & 185 G 21
35 it 1 3% | 18 [ 200 5 51 i
This table covers most of the commoner sizes of stampings,
Dut gome makere give different numbers 10 stampings of
similar size.
UREKA RESISTANCE WIRE
Eength We. per
&g | Diameter, Turns per| per ohm | Olins per 1,000
in inches.| i D.S.C | In dnckes. Hard. gards in
2h.
16 064 14.7 173.8 0.21 37.20
18 048 19.6 96.8 0.37 20,93
20 036 25,6 54,4 0.66 11.797
22 028 32.2 32.9 1.10 7.120
22 022 40.0 20.3 1.77 4.392
26 018 48.8 s 2.04 2,942
23 014 57.8 9.2 3.91 1.989
30 012 67.1 8.5 5.57 1.39%
32 010 75.2 £9 7.35 1.059
34 et 85.5 3.6 10,12 0.7888
36 007 80.1 2.4 14.84 0.5249
38 006 118.0 - 15 23.80 0.3272
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MAINS TRANSFORMER DATA

By means of a Constamt obtained from the table
below the turns of wire for a primary of o trans-
former may easily be ascertalned, Tor exampl
the constant of n transtormer for a supply of 220
volta 50 eycles 1= 1,760, Therefore, with A core of
1 2q.in. eross sectional aren you use 1,760 turns of
wire for primary. For o core of 2 8g. In. you use
140-880 turng and so on. The secondory le

directionally proportional ta the voltage ratio,

Reactive Frequency cyeles per second
Voltage | 20 | 30 | 46 | 50 | 60 70 | BO | 80 100

50 525| 485| 444| 400| 2621 325| 287) 250/ 208
100 |1050| 975 888| 800| 725 £50/ 5ThH| 500/ 413
118 |1135(1073] 976| 88G| 797| 715 632| 550) 453
150  |1575|1455(1%32|1200|1086| 973 BEl| 750, 618

2106|1960, 1775 | 1600 ( 1450/ 13001 1150|1000/ 825
2205 | 2048 | 1884 | 1680|1533 1365( 1207 |1050( 566
2310|2146 | 1962|1760 | 15 30 1264/ 906
230 | 2416)|2243)2041 | 1840 | 1666(1455(1321111560] 047
240  |2520( 33412130 1920|1739 1560/ 1.
250  |2625|2425| 2220|2000

CRYSTAL DATA I
Grystals and their Symbols

Bornite 3CuaSztenSy
Carborundum S8ic
Cagslterite (tinstone) 8n0g
Copper pyrites Cua5aFelg
Galena by
Graphite C

Hertzite Pb3

Iron Pyrites Felq
Malachite CuCogCuHz0
Molybdenite MoSg

Silleon 8i

Tellurium Te

Zincite Zno

Grystal Gombinatians
Carborundum with Steel Tellurinm with Zinelte
Iron pyrites with Sillcon Carborundnim with&8ilicon
Galens with Tellutium  Copper Pyrites with
Tellurfum
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ACCUMULATOR DATA.
ACID OF 1.840 SFECIFIC GRAVITY
Acid. 1.240
Requtred Specific e Specific Gravity.
Gravily at JO0°F, . Parts by Farts by
Volume. Volume.
1.400 14 10
1,350 18 10
L300 n 10
77 10
i 3 10
ACID OF 1.400 STECIFIC GRAVITY
—— Actd. 1400
Requlired Shec:fic y Specific Gravify.
Gravily gt 70 Parls by Parls by
Volume. Yoiume.
1.300 4.5 a
1.280 55 0
1975 625 0
1385 64 0
1835 6.65 0
1250 675 10

CHARGING PURPO!
Lam)

Carbon-filament

Ips

CURR.ENT—% ARRYING CAPACITY ]‘g]gf LAMPS

Candle-puiwer. Voltoge. Current passed,
110 254
18 110 509
32 U0 1.018
8 220 27
18 220 209
a2 509
Metal-filament  Lamps
Cundle-potoer. Voitage, Current passed.
8 110 08
18 110 18
32 1io .36
B 220 043
18 220 09
32 220 18
Actuul Hydrometer Readings af
Condttion Temmrﬁum xhown below to
[ A
Cf-'fi!- 40°F.) 50°F.| BO°F. 'ro“F. B0°F.[ S0°F,[100°F
ully |
Hgﬁamgii 1.288 | 1.284 | 1,280 | 1.276 | 1.272 | 1.268 | 1.284
nﬁhm‘gﬂd 1.207 | 1.20+4 (1.200 1,196 | 1.163 | 1.185 | 1.188
¥
charged (1115 11,113 {1.146 1 1.207 |1.104 11,101 | 1.008 |
48 i
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ACCUMULATOR PASTES.—The -follow-
ing "ingredients are required: 4 paris by
weight redlead (Pb3Qy4), 1 part by weight
litharge {PbO}, x part by weight Sulphuric
acid (1.22 specific gravify). Add the acid
gradually to the mixture of redlead and
litharge, stirring well until a fairly stiff
pasie has been formed. Thorough mixing
is essential, and care must be taken not o
make the paste toe thin.

How to Apply. Place the grid on a flat
board and use a scoop fo place the paste
in the grid, A wooden spreader should
then be used to foree 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 (x.25
specific gravity) and re-dry.

- Paste  for Negative Plates. Use the
following ingredients: 3 parts by weight
litharge, ¥ part by weight of 1.10 specific
gravity sulphuric acid. Mix, apply, and
dry as for positive plates. f

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 four, .or per cent.
One-sixth of the total weight of fhe above
of 1.10 specific gravity sulphurie acid,

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

C——.
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el

RADIO ENGINEER'S POCKET BOOX

~
Newtvalising  Spilled  Electrolvte, 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. Fither of these
liquids is excellent for checking the effects
of acid on ciothing. Benches, trays, and
other fittings which have become acid-sodden
should be treated with a solution of Tib.
of seda 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
snitable mixture which jellifies in five or
six minutes is—1I part of pure sodium silicate
(x.z00 specific gravity) to 35 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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H.F. METAL RECYIFIERS i
H.T. METAL RECTIFIERS o
fgLh X, Safli Cument Celour of

M I W i Rt s mﬁwww. <own%mé Ln:zEpuas Liabel
o Rated PuT Capacity & T ; =
m Smocthed Max. Open Circuit Voltage of each Worlking o we Half-wave . 115116 in. | 24-y, peak carrier Yellew

Style Output Current Voltage Voltage We Half-wave . ... 115/16 in. | 86-v, peak carrier Blue
= Half Wave |Voltage Dblr.| Doublsr of each | WX8 Half-wave 118116 in. | 86-v. peak carrier White-Blne
v = —_— Condensger | Cendenser L | WM.24 Full-wave,cefitre tap 3 1. 24-v, each side of Tallow
& Volts | mA mA Volts | mA | Volts| mA I3 | centre tap.
o} O wi.os Full-waye,centre tap 5 11 36-v. each Slde of | 0% Blue
e 130 15 4 c i Centre tap.

H.T.14 30 135 30 80 60 200 o
5 ey | e : g a 2 Formufze Relative to Direles
w H.T.15 200 30 40 250 80 | 140 | 120 4 200 w | To find Circumference of a Cirele ; To find the Area of a Clrcle :

iad . )
Z| H.T.18 406 80 60 400 §0 | 240 | 200 4 400 4 M«.E.EEM ?wﬁﬁaa&@%%wﬂﬂ% 5 (e Multiply circutmference by one-guarier of
2 'mrar 206 | 100 150 26 | 150 | 160 | 800 8 260 i 2 it g B L (e Gl B %
i H.T.17 st w | To find Diameter of a Cirels ; Multiply the square of diameter by
(o} used for 150 25 — 160, 49 = — | condenser 350 o Multiply circumference by 0.3183; or 0.7854 ; or
m Class B 5 mfd m Divide circumference by 3.1416. Multiply the square of circumiPrence by
Two i ircle < 0.07958; or

Ll I 500 | 120 150 i — | 300 | 50 & 560 | To flnd Badivd of a Circle : 4 : |

used in Multiply circumference by 0.15915; or Multiply the square of 3 diameter by

el Divide cireumference by 6.28318, 3.1418.
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tive capacities of

DIELECTRIC CONSTANTS.—The
following table gives the specific induc-

varibus materials.

These figuves represent the dielectrie

ceonstants,
Material, 8.1.0.
Air . 1
Paper | ] 1.5
Paraffin Wax 2.5
Ehonite 2.75
Shellac . 3
Presspahn 3
Flipt Glass 4 to06
Plate Glass 4.5
Mica 5t0 8
PIELECTRIC STRENGTHS.
Material. Dielectric Strength
= per Mm.

Glass . 8,000

Shellac - 10.000

Presspahn . 6,000 to 15,000

Porcelain 16,360

Rubber 18,000 -

Mica . 17,000 to 28,000

Ebonite 30,000

Micanite 40,000

56
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SPECIFIC RESISTANCE OF VARIOUS MATERIALS.
SUBSTANCE | RiSi&Tance SUBSTANCE | pygistance
Advance .. | 192 x10°¢ Krupp Metal 33.4 x 1078
Argentan 11.2 x 148 Lead .. 7.8 %108
Calide .. 39.3 x10°® Manganin 16.5 1674
Climax .. 34.7 »10° Monel Metal 16,1 100
Constantan 19.3 x10-® Nichrome T 33,8 x10°®
Copper .. 0.63 x 10 Nichrome I1 49.6 %108
Eurcka . . 18.5 x 1(® Nickel .. o) 39 %107
Excello . . 36.0 x 147 Platinoid mo 18.4 x10°°
Ferro-Nickel 111 x10°° Resista . A 29.9 %1078
German Silver . . 13.0 x107° Rheostan - 17.6 » 1078
Ideal .. o 19.3 x g8 Rheostine L. L2009 %100
Pure Iron .. | 348 x10¢ Rose's Metal .. 25.4 x 107¢
Soft Steel o 4.6 %107 Superior ) 343 %10
Hard Steel .. 17.9 2107 Therlo .. , 184 x10°°¢
SBoft Cast lron.. | 20.3 x10°° Wood’s Metal .. 22.2 %1078
Hard Cast Iron 38,9 x10-¢ Zine .. 2.1 x10°
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WEIGHT OF SIEET EBONITE.
Thickness Weight of Area (sg. in.) Area (sg. in.)
(inch} 1 sq. ft. (0z.} of 1 1b. of 1 oz.
% i3 176 11
& 20 117} 7%
1 26 88 51
£ 39 56 3%
3 52 44 : 23
APPROXIMATE WEIGHT OF 1 CUBIC INCH OF METALS
It Ih.
Platinum 8’ .. 078 Nickel ™ » .. 0.31
Cold .. L .. 0.69 Wrought Iron ..o 028
Mercury P 0.49 Steel .. 058
Lead .. A 0.41 Cast Iron 0.26
Silver .. o 0.36 Tin .. = .. 0.26
Bismuth * BE .. 035 Zing .. .. 0.26
Copper i = .. 0.32 Antimony .. 024
Brass .. ol s 2 Alumininm .. 0.097
Magnegium 0.063 Duralumin 0.101
f
{
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RADIC ENGINEER’S POCKET BOOK

SCREWS :
- BRITISH ASSOCIATION (2.A))

Absolute Approzi-} _Approzimate

THmensions in Py Dimensions in
Miltimetres Naumber Tnches
No. Full of Hll
Dig- | Piteh | Threads | Dia- Pitch
weter per Ineh | meter

pids} 0.25 0.070 | 362.8 [ G010 0.0028
24 0.28 | 0.080 1 3175 (0,011 0.003%
23 .33 0.09 282.2 | 0.013 | ©.0035
22 0.37 0.10 254.0 [ 0.015 | ©0.0039
21 042 4 0.11 230.9 [ 0017 | 0.0042

20 0.48 | 022 211.6 | 0.019 | 0.0047
19 hod 1 014 181.4 | 0.021 | 00065
18 0.62 0.15 169.3° { 0.024 | 0.0059
17 0.70 | 0.17 1¢9.4 { 0.0628 1 0.0087
16 0.79 | 0.19 ¥38.7 | 0.031 | 0.0075
15 0.80 | 0.21 121.0 | 0.035 ) 0.0083
14 1.0 0.23 110.4 | 0,039 | 0.4091
13 1.2 .25 131.6 - 0.047 | 0.0098
12 1.3 .28 90,7 0.051 0.0110 ¥
11 1.5 0.31 81.9 0.05% { 0.0122
10 1.7 0.35 72.6 0.067 | 00138
9 1.9 .89 5.1 0.075 | 0.0154
8 2.2 43 50,1 0.057 { 0.016%
7 2.5 0.48 52.9 0.008 [ 0.0189
i3 2.8 0.53 47.9 0110 [ 00209
5 3.2 0.59 43.0 0126 | 0.0232
4 3.6 0.86 38.5 0142 [ 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 0.90 28.2 0.200 0.0354
9 6.0 1.G0 25.4 | 0.236 0.G304

It is recommended that for screws less
than  }-in.  diameter  British  Association
Threadseshould be adopted, 1t was originaliy
proposed By the British Association in 1884, and
finaliy adopted by them in 1904. Tt is, however,
not yeb the usual practice in this country to mse
the sizes ranging from Neo. 17 upwards. BMore-
over, makers of taps, dies, serewplates, ete.,

usually sepply sizes to No. 16.
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TwisT DLl GAUGE SizEs
. : Decinut || . BDerimal
XNo. Drill. Sizes. No. Drill. o288,
i 2280 81 12040
2 2210 32 1160
3 2130 23 1130
4 2000 34 1110
5 2055 35 1100
8 -2040 36 1086
T 2010 37 1040
8 1600 38 1015
9 1880 30 08995
10 1935 40 .Dus0
11 .1910 41 0060
12 1800 492 0935
13 1850 43 0880
14 1820 44 0880
16 1800 45 -0820
16 1770 48 0810
17 1730 7 078h
18 18956 48 760
19 1860 49 0730
20 1610 50 0700
21 1600 51 4]
23 1870 62 0635
23 1540 53 0585
24 1520 54 1550
25 1495 55 0520
26 1470 56 0485
27 1440 67 0430
28 1405 68 0420
28 .1360 i) 0410
30 1285 ()] {0400
LETTER S1ZES OF DRILLS
A %34 H .=86 0 316 U .388
B .238 1 .272 P .323 v .37
C 242 J 277 Q .33¢ W 388
D .248 K 23] L 339 X 307
E 250 L .290 8 .348 Y 404
F 257 M 205 T .358 4413
G 261 N .302
60
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WOOD SCREW PROPORTIONS
TWIST DRILLS POR WOGD SCREWE
s~ With Side Lips
. Dig-
ﬂ‘;;’) mzi"lar For Wood or Metal. ‘"i;‘_, g;""‘i Jor
size} | of Neek 0oc ol
or |
%:{ w. | Shank. | No., ele. | Dia- | Size. | Dia-
ueler. meler.
1 088 | & &1 .087 — —_
2 L08D % 46 | .081 — —
3 081 | 5 41 | .098 — —
4 108 | o 35 | 110 — -
B g2z | B 30 | 128 13 125
8 188 | 2 ) 140 — -—
7 150 |2 28 | 154 | Bz | .158
8 144 | E 18 | .169 = —
[] 78 [ & 1+ [ 182 | 3/16 187
10 2 1w v | 108 —
11 208 |2 4| 208 | Tfsa | 218
12 | 220 §E 1| 228 | — --
18 234 1® ¢ B | 238 s L
14 | 248 E | 250 | 1¢ | =250
15 269 - H| 2886 - —
18 | 276 | X K| 281 § 932 | 281 :
17 200 | & M | 245 — =
18 | 305 |2 0| 38 I spe | 313
19 818 | g P| 323 = —
20 32 1 2 R 330 | Wy | 343
21 | a6 |& { St AL RS
X E
22 260 1 g ki) .3a8 3fg 375
23 an | = V| 377 3s | 376
2 | ass |3 X | agy | — —
25 402 L & | 413 | 13/3a | .406 ,
26 416 LT | 421 — —
a7 430 ;4'410 437 10 437
s At fey | 433 — =
29 458 1545 468 | W | 468
30 472 454 484 -
31 ARG 1fs 500 1/ § 500
32 -500 a3y 515 12 | .500 ;
All dimensions in parts of an inch.
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Sranparp Woon Screws

- |
A No.of| Dia- ‘ = '-35 Depth —. L
Serew | meter. [ A i of ¢ |
Gangeid in pee. ™ :‘? B In. ] sing. |FWidth | Depth)
0 D878 | g | Tey | Yza | e | Yga
1 07100 | Sloy | 9. | 3as | Yoy | g
2 08416 | Sfgq 1 11fgy | Sfgy | Lfgs | sy
8 | -08732 | Ism | Bf16 | Bfos | lgs | Yoa
4 | 1MM8 | Tfay | sz | lhg | Moz | lfm
5 12364 | g | 15gy | 1f1g | sz [ lfue
6 | 13680 | Blgy | 1ifgy | Sfou | Lus | 3feu
7 14086 | Ofse | 19/g¢ | Ofc: | ljyn | 3fgq
8 16312 | Afgs | ®Mgg | 3ma | 3Gy | g
] A7628 |1 ey | 23oq | 3fae 3gs a1
10 89+ | 3fe | M8 | ey | 3fes | lag
11 20200 | 13/5y | 13049 | Tfe4 | sy | lf1g
12| 21576 | Yo | The ! Ys | Yes | s
13 | 22802 | 15fg, | g, | Vs | g | s
14 2208 | 1 [ ey | Bley | g | g
15 25524 [ Ly | 38fey | 9fgy | 155 | Yig
16 | 26840 | 17/q | 17f3p | Sfan | 115 | Bfag
17 | 28166 | 6f3x | Spu | Sfag | e | B
18 | 29472 | 1906¢ | 19z | 1lfgy | Sfcq | 5foa
19 30788 | 515 | 3%os | Wey | Bfas | Bfoa
20 32104 | ey aljgy | gy | Sfgy | B
21 33420 | fge | 43Ysy | 31g | Blag ) By
22 | B4E6 | Wm | 1yig | e | Sm | Mg
23 | 436052 | 23fgy | 23faq | 15/gs | Haa 35/“
24 27368 | 35 | 31, | 13fg | 3fag faz
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WOOD SCREW PROPORTIONS
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Wavelength-Frequency Conversion Table,
Metres to Kilocycles.

Metres, Hilocycles, Melres. Hiloguclve. l
1
5 60,000 370 810.8
i) 50,000 380 789.5 {
7 42,857 380 769.2 |
8 37,600 400 750
] 33,333 410 737 |
i0 30,000 420 714.3
25 12,000 430 897.7
50 6,000 140 681.8
100 3,000 450 a86.7
150 2,000 480 852.2
200 1,500 470 638.3
205 1,463 480 625
210 1,429 4890 612.2
215 1,385 500 600
220 1,364 616 588.%
225 1,333 520 576.9
230 1,304 530 588
235 1,277 640 555.6
240 1,250 o650 6454
245 1,225 560 B35
250 1,200 b0 526.3
255 1,177 580 517.2
280 1,154 580 508.5
265 1,132 10,1] 500
2 1,111 650 481.5
275 1,081 700 428.6
280 1,071 750 400
2906 1,034 800 975
245 1,017 =50 362.9
300 1,000 200 333.3
310 967.7 850 315.9
320 937.6 1.000 300
330 900.1 1,250 240
340 832.3 1,500 200
350 867.1 1,750 171.4
360 833.3 | 2,000 150

300,000 by the pumber of kilorycles.
wwelengths

Ta convert wa

Nofe.—To convert kilocyclea to wavelengils 1o metres, divide
tn metres to kilocycles, divids 200,000

by the mumber of metres. One megacyrele=1,000,000 cycles or

= 1,000 kllocytles. Thus, 30,0 kilocyc)

85
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STANDARD COLOUR CODES.
ltesimtances and Condensers.

The colour codes for flxed condensers and
llxed reslstors aro ilentical, the standard for
resiz;_flom being ohms and for fixed condensers
mmid.

No. of

Colour Fiz. Nougbts.

Black .. . 0 Noue

Erown = a

5o B 00

Orange .03 000

Yellow .4 0000

Gieen . . [} L0000

Blue .. 5 000000

Violet . . 7

Grey 8

White . 9

The order of reading these colours iz : Body
Tig‘. Dot.

ixample : Resistauce with red body, black
tip and crange spot will have value of 20,000
ohmus. If there i8 no dot on the bady 1t indicutes
that ft i3 of the same colour as the body.

Muitiple Condenser Blocks.
The highest capacity positive voltage.. Red

‘The second highest, dn Yellow
The third highest do, .. fGireen
The fourth hizhest do. .. Blue
The fifth hizhest do. .. ¥lolet
Principal negative conneetion. . .. Black
Second do. .. Brown
Third do. e .. Grey
Centre connection for voltage doubiler

* condensers - White

Where only two lenda me'flsed, ';;oslti\'e 18
red and negntive Lilack.

Puses.

80 mi. .., Black 1 amp... Dark Blua
100 mA. .. Grey 14 amp.,. Light Bluye
150 mA. .. Red 2 amp... Purple
250 mA. ., Brown # amp... White
500 mA. .. Yellow 5 amp... Black and
T30 m4 .. Green White
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Etandard Colour Codcs—{continaed)
Mains Transformer Data

Primary zero .. Black
10 volts .. Black & Green
210 ,, .. Black & Yellow
230 . .. Black & Red
» 250 ,, .. Black & Brown
Secondary Rectifier Heater .. Green
High Voltago .. Red
Valve Heaters .. Brown
Additional Valye
Heaters .. Blue
Certre-tap lends are marked with the
same colour as the appropiiate
secondary winding, Dbut with a
vellow line interwoven.

Buattery Leads
Highest. voltage positive .. Red

L1}
»

1]

Second do .. Yellow
Third do .. Qreen
Fourth do .. Blue
Low-tension positive .. Pink

Common negative

(L.T.,HT,GB).. .. Black

Max. G.B. negative ,. Brown
Secon:d do .. .. QGrey
Third do .. .. \Vhite

Any additional point, such as the
fourth greatest G.B. negative, or fifth
greatest HLT. positive, or positive
bias, is violet, and any centre-tap
is white.
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INTERNATIONAL
Abbrev, uestion
QRA  What is the name of
your station 7 ...
QEB How far approxi-
mately are vou
from my station ?
QRD  Where are you bound
and where are you
from ? "
QRG  Will yon telI me my
exact frequency in
kilocycles ? i
QRH Does my frequency
vary ? o
QRI Is my note good E
QRJ Do you receive me
2 hadly ? g
Are my 51gnals
weak ? 000
QRK Do ﬂau recelve e
Are my  signals
good ?
GRI, Areyoubusy ?
QRM Are you being inter-
fered with 7
QRN  Are you troubied hy
atmospnerics ?
QRO Shall I 1ncrease
power 7
QRP Shall I decrease
power ?
QiQ Shall T send faster ?
QRS Shall 1 send. more
slowly 2 .
QRT  Shall I stop sending ?
QRU Have you anythi
for me ? Ds

113 Q * CODE

Answer for Advice

The name of my
station 1s . . .

The approximate
distance is . . .
miles

I am bound for . .
from .

Your exact fre-
quency i ., | ke

Your freguency
varies.

Your note wvaries.
I cannot receive
you.

Your signals are
too weak.

I receive you well.
Your signals are
good

I am bugy. Please
do not interfere,

1 am heing inter-
iered with.

I am troubled by
atmospheries.

Increase power.

Decrease power.

Send faster ( . .
words per Imin-
ute).

Send more slowly
{,..words per
minute),

Stop sending.,

I have nothing for
you,
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QRV
QRX

QRZ
QBA

Q5B

QED

QSL

QsM

Qso

QsP
Qsv

QSX

QsZ

QTH

QTR

Question

Are you ready ? - ..,

Shall I wait ? When
will yon call ma
again 7

Who 13 calling me ?

What 1s the strength
of my signals ¢ (1
1o 6} ...

Does the strength of
my signais vary ?

Is my keying correct?
re my slgnals
distingt ?

Can_you give me
acknowledgment of
recelpt ¥

Shall I repeat the last
telegram (message}
I sent you ? E_

Can you communicata
with . . . direct (or
through {he me-
digmof . ..y ?

Will you ret‘,a:ansmlh

Shal%l send a series
WiIl you listen for ...
{call sign} on . , .
ke ?
Shall I send each word
or group twice ? ...
What is your position
in la.titude and
longitude ?..
Wzﬁ:iat is the exact

INTERNATIONAL “Q” CODE

- Abbrev.

Answer for Advice
I am ready.

Wait (or wait until
I have finished
communicating
with . ..} 1 will
call youz at . . .
GMT.

You are being
called by . . ..

The strength of
yoursignalsis.. .
(1 %o 5).

The
your
varies.

Your Keying is in-
distinct.  ¥our
signals are bad.

I give you acknow-
ledgment of re-
celpt.

Repeat the Ilast
ielegram (mes-
sage) you have
seng me,

I can communicate
with . . . direct
or through the
medinm of , . ).

1 will retransmit

Send a series of
V's.

strength of
signals

I am ligtening for
3 (call sign) on
Send each word or
group twice.
My position is. . .
latitude . .
Iongituda.

The exact {ime is

A ey
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MISCELLANEOUS lNTERNATIONAL

ABBREVIATION
Abbras. AMoaning Abdrav. BMeaning
G Tea A ._ .. Resume gending
Xn MH.. .. Minute/minutes
Trord oW == Inmume tranamie-
0 - ATl affer ., , elon.
ATi,, .. Allbefors. .. OIC.. .. Agreed
ATs e, .. All that bas just Ta,, ., ..1|:-:-wa agreed ¥
been aent; WA rd after , .,
EN,, ., Al between WB ..Wordbﬂfnre...
L. .. I ami closing my X8.. .. Atmospherics
station
AMATEUR ABBREVIATIONS
Abbren Meaning Abbrew. Meaning
ABRT .. dhoud )
AGN .. Agaln
AHL

1y
F dffer amplifler
adeast listener
d

JRL.
A

iy
o Mrrak in Ak
E . ligan - Twerved all sent
CHE .. .odbeck -+ Rutified 4.0,
CHET .. Cireuit .- Eueived
DL L Cadled .. Recsiver
kL. .o Crestal osclflator . Bay
L O Could tald
CUL .. See you later .. Hignala
DX.. .. Long distance SIGN .. Signaturs
ECD .. Electron-coupled BS8S -. Bingle Signal sm-
oeciilator perheterodyne
EB .. .. And receiver
¥B.. .. Fine boginess BED .. Behedule
(E00d work) TES ++ Thanka
FD « Frequency deobler TMN |, To-morrow
FM -. From TNX .. Thanks
QA .. Gozhead, or Good TPTG .. Tuned plate tuned
afternoon 4 id
GE.. .. Good-bye
GE.. .. Good evening
GM -- Good meormng
GN.. .. Good night
HAM .. Radio amateur
H1.., .. Laughter
HR.. .. Hear, or here
HRD .. Heard
HAV.. .. Have
LTR .. Later
MILB .. Miliamperes
¢y .. .. Meter ¢sciilator so oo
ND.. .. Nothing doing 73.;. .. Kiod regards
Wil - - Nothing 88 .. ,, Love and kiases
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QSA GODE (Signal Strength)
Q8A1l .. Hardly perceptible; unreadable,
QSA2 .. Weak, readable now and then.
QSA3 .. Fairly good; readsble but with difficulty.
QSA4 .. {Good; readable.
QBAS .. Very good: perfectly readable.

QRK GCODE (Audibility)

R1 .. Unreadable,
R2 .. Weak sifnals ; barely readable.
R3 .. Weak signals; but can be copled.
R4 .. Fairsignais; easily readable,
R3 .. Moderately strong signals.
R6 .. Good signals.
kK7 .. Good strong signals.
RS .. Very strong signals,
19 .. Extremely strong signals.

RST CODE (Readability)

1 Unreadable.

2 Barely rteadable, occasional worde dis-
tinguishable.

3 Readable with considerable difficulty.

4 Readable with practically no difficulty.

3 Ferfectly readable.

(Signal Strengih)
. Faint, signals barely perceptible.
Very weak signals.
Weak signala.
Fair signals.
Fairly good signals.
. Good signals.
. Moderately strong signald.
Strong signals,
. Extremely strong sipnals.

(Tona)
.. Extremely rou gh hissing note,
Very rough A.C. note, no trace of musicality.

Rough, low-pitched A.C. note, slightly musical.
Rather rough A.C. note, modemt.ely musical.
Mausically modulated note.
. Modulated note, slight trace of whistle.
Near D.C, note, smooth ripple.
Good D.C, mote, just a trace of rippla.
Purest D.C. note.
f the note appsars to be crystal-controlled add an
X after the appropriate number).

PRSNGSR T R W DTS O
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INTERNATIONAL MORSE CODE,
dit dah .
dab dit dit it LTI
dah dit dah dit SO
dab dic dit o oo
dit -
dit Qit dab dit
dah dah dit
dit dit dit dit
dis dit -
dltdéihdnh dah R

dah dit .
dit dah dit di = o e
dah deh

dit dic dit

dit dit dah
dit dit dlt. dnh
dig dal o
dah dit dlt. dah -
dah dit dah dah - e
dah dah dit dit CICRCE
Number Code

dah dahdahdah - - - --
dit dit dah dah dah - -
dit dit dit dah dah

v M E O I OO 2 T R S i oy B
j=9
m
=
g
ot

dnh dah
dah dah dah dah dah -

Note of inter-
rogation dit dit dah dah dit dit BRI

Note of ex-
clampation dah dah dit dit deh dah

ﬁpoatrophe t dah dah doh dah di

[=1--1- B[ 1= DA ~AT S T
sgeesse

e

E

=4

=

(-4

o

o

¥
Fracticnal bar
Brackets dah dit dah dah dif deh

Intverted com~

mas dit dah dit dit dzh d
Underling dit dit dah deh dit dah
Prelim. call dnh dlt dah dit da.h °
Broak sign git dit dit -
End maeassage d!t: dah dit dah dl
Error d.ltdltd(td.ltdltdlt.dltdiu
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INTERNATIONAL AMATEUR

CALL-SIGNS
AC4 Tibet FU F Hntcnl-’l n New
Byria &
& e FY s (French
b SREHIT G Briss Tes
CN1 Tangier Zone {G~England ;: GM-
CNB Morocco Scotland ; GW-
CO  Cuba (fone) Wales)}
CP RBolivia Gl  North Irelnnd
CR4 Cape Verde Islands HA Hungal
CR5 Portuguese Guinea HB Switzerland
CRf Angola EBC Eocuador
CR7 Mozamhiqus HH Haiti
CRS Portuguese India Hl Dominican Re-
CRS Macao gubllc
CR1¢ Timor HE olombla
CT1 Portugal HPF Repuhliec of
oT2 5 Panama
CT3 Madeira Island HR Honduras
CX Urugway HS Slem
Germany HZ Hedjaz
EA  Spain I Italy
EA6 Balearig Islands J Japan
EAB Canary Islands 8§  Chosen (Korea)
EAS Spanish Morocco J8 Formosa
EL Irlsh Free State K4 Virgin Islands
EL  Ldberia K3 Canal Zone
EP Iran (Persia) K& Hawaii
EQ Iran (Persla) K6 Guam
ES Estonia K8 Samon
ET Ethiopia (Abys- K8 Midway and Woke
sinfa) Isiands
F France KT Alagka
FA Algerla KA Philippines
F¥B Madags: LA Norway

FD French Tuxolnm‘l LU Argentina
FE French Cameroons LX Luxembourd
FF French\West Afrlca LY Lithuania

FG Guadeloupe LZ Bulgaria
French Indo-Chine MX  Manchukuoe

FE New Caledonia NY Zone

FL French Somaliland QA Peru

FM Martinique QE Austria

FN Frenchlndia QH Finland

FO French Oceanls OK Czechoslovakia

FP &t. Pierre and OM Guam
Miquelon Helginm

FG French Equatorial 0Q5 Belgian Congo
Africa Greenland

FR  Reanion Island OY FarceIslands

FT Tunista 0Z Denmark
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INTERNATIONAL AMATEUR
CALL-SIGNS
Fi  Netherlands V83 Non-Fed. Malay Siates
BF  Curacao VE4  Sarawak Narth Bornee
'K Duteh East Indies V8a Labuan, Brunei
FX  fAndomra ¥Ed _Flong Kong
Y Trazil VHY  {kylen
F#  Purpam VES  Tiahrein
EM  Eweden VEY  Maldive Ia.
EFP FPoland FL Eritish Todia o
BT  fudan ¥4 Loccadive Ia,
ED  Feyph W, WA Umted States of
BV d{iresca Arnerica
BY6 Crete A Mexico
Ia  Turkey X1 Chma
T¥  Jeeland NE  Hurma
LIt Guatemala YA  alghamstan
TL l_oeta Riea YL  Taq
'I I, TUE, USAR TL  Latvla 3
¥E adu TH  Donag
YK Australia N Nicatagua
VO  Newioundlang YE TRumania
Labrader V8  Salvader
VPl Pritish Honduras ¥T, ¥U Juge-Hlavia
¥EP2 Lecward Ie. and Y¥  Venerucla
Windward is. ZA  Albama
VP2 Britich Guana ZB1 Malts
VP4 Primdad and Tobage ZB2 Gibraltar
VP53 Jamaica, Cayman ¥s., ZC1 Transjordania
Tarka and Caicos 1s. 202  Cocos In.
VYFP6 Barbados #03  Chnstmes Ia.
YE7 Bahamas 2C4 Oyprus
VP8 Falkland Yu, South ZC8 Palestine
Georgia, Ia. ZDH  Slerra Leone
VYP9 Eermuda ZD2 Nigeria, British
V@1 Zapzibar ZD3 Gambia
VY02 Northern Rhodesia ZD4 Gold Coast, British
¥Q3 Tanganyika Togoiand
¥Q4 Eenys ZDG  Nyasaland
V@5 Uganda ZDT7 Bt Helena
V46 PBritich Somaliland ZD8 Asceppion Te.
vQ8 wuritius ZD9  Tristan da Cunha
YQI9 Beycheiles ¥E1  Southern Rhodesia
VE1 Gibert and Ellice Ts, ZK1 Cook Is. f
YE2 TFijl ZK3 Niue
YE3 Fanming Ta, ZL  New Zealand
VRL Eritish Solomoen Is. ZM  Weslern Samoa
YRG Tonga ZP Paraguzy
VE6 Pitcairn Z3 Unien of 8. Afries
VSl Straite Selllements ' Z83  South West Africa
VB2 Fed, Malay States B
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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 (6 Paris
Yokohama.

Letters to be
spe

Words & be used for
spalling

Amsterdam
Baltimore
Casablanca
PDenmark
Edison
Florida
Gallipoli
Hawvana
Tialy
Jerusalem
Kilogram {or Kilowatt)
Liverpool .~
Madagascar v
New York
Oslo
Paris
Quebee
Roms
Santiago
Tripoh
Upsala
Valencia
Washington
Xanthippe
Yokohama
Zurich

NMMSﬂdew@wozzrﬁuHmmmmwow»:

7%
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AMATEUR WAVYEBANDS (BRITISH)
Five-metre Band - 56,020—52,980 kc/s.

Ten-matrs Band - 28,010—29,080 ko/s.
Twenty-metrs Band
Afetres Kilocycley | Melres Hilocyeles
20.9 14,353 212 14,15
21.0 14,283 213 14,085
21.1 14,218 21.4 14,018
Forty-metre Band
Metren Kilacycles |  Melres Eilocycles
41.2 7.281.56 42,1 1258
41.83 7,283.8 12.2 7,100.0
41.4 7,246.3 42,3 7,002.2
41.5 7.2088 42,4 T,075.4
41.8 7,211.5 426 7,058.8
41.7 7,194.2 42,0 70422
41.8 7,170 2.7 7,025.7
41.9 7,159.9 42.8 7.009.3
12.0 7,142,

Eighty-metre Band

Melres| Kilocyeles) Metres| Kilosyeles| Metves | Kitocycles
80.5 3,720.0 | 822 3,840.7 | 83.8 | 3,575.0
80.6 | 2,722.0 | 823 | 36452 | B4.0 | 3,671.8
80.7 3,7174 | B2.4 3,640.7 | B4.1 |-3,087.1
30.8 3,712.8 | B2.5 3,8636.3 | B42 | 33,5020
80.9 2,708.2 | B2.8 3,631.8 | 843 | 3,558.7
81.0 | 3,703.6 | &2 382756 | 84,4 | 3,661.6
BL1 § 26081 | 828 | 29231 | 845 | 3.550.3
81.2 23,6046 | 829 3.618.% | 84.8 | 3,546.1
81.3 | 3.600.0 | 83.0 | 3,614.3 | B4.7 | 3,641.9
81.4 | 38,6855 | 831 | 3,610.0 | 848 | 3,537.7
Bl.5 3,681.0 | 83.2 3.605.7 | BL9 3,533.5
81.6 3,876.5 | 83.3 2,801.4 | B50 | 8,529.3
81.7 | 3,672.0 | 83.4 3,587.1 | 85.1 3,525.2
818 | 386756 | 83.6 | 3.502.8 | 85.2 | 86210
818 | 54630 | 826 | 85805 | 853 | 3,518V
82.0 | 50585 | BB.7 35812 | 854 | 3,512.8
821 | §,8542 | 838 | 3,570.8 | 85.5 | 3,608.7

Note.—Wavelengths in Metres nre not given for
the 5- and 1{3-metre bands, owing to the narrow
band width, which would vesult In awkward deeimal
fragtions.
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i X G 7 . ire and Sheet-metal Gauges—1
Copper Wire Data—(contined } ; i Wirg
old and Lancashire
X } \ES; per Inch. o | Number | Briflsh Impe d_ww Aoy Birmingham G Silver Steel Prnion
M w Weight o P of Engiish Legal & Sharpe or Stubs Iron. (Birminghati) Wire.
o 5.2 | Diame-| Resist- | Resist- in Fards \W m Gl Standard
& i D | terin ancedn | aneein | Pounds | Pounds per b ingle | Double | 3irgle | Dowlle : i
S & | Inches, | Ghins per | Ofons per | por Ohm. | por 1,000 | Pond, %:e:n Sk | Sk [ Bation | Cotron = n L in. mm. in. mm, in. . in. .
il IS Fard, | Pound. F. vered| overed | Comred| Coverad | Coterad | Yl 500 1270 | — = — = o = L i
£ _ <IN B U= = I = = R = =
3 el 4 | & | B% |5 | um | = = 1ER = e
& 28 CT48 1398 70,18 1983 503.0 614 | 604 | 562 48.1 | 40.2 3/0 ‘¢ 944 | .400 10.388 435 i . = W
29 | 0136 | 3655 98.63 1.83% 066 | 682 [ 652 | 602 | 510 | 424 wl 20 348 8.83 | 864 9.24 380 - e =" L
“ 1 a0 1124 01 | qaeys 1.386 7166 | 733 720 | 871 | 644 | 447 fen =| 10 324 803 | 324 8.23 340 o 0,101 oo | sUET
g1 31 | ole | 2975 | 1858 1222 8200 | 798| 763 [ 0.8 | 56.8 | 453 Jo- ul b 300 782 | .280 7.338 -300 o5 0357 019 | 5.5ER
i | 22 | omws | 2835 | oigmo 159 V3.3 1 830 | BLS [ 753 | 633 | B0 I =t 2 275 7.0 | 297 6.5a7 284 008 0.203 =3 | Bgse
z 23 | 0100 3081 337.00 5081 | 1,000 88.0 | 870 | 800 66.7 | 5.8 Z S .252 6.40 229 5,808 258 ‘010 0.954 207 5.287
S| 84 |woez| 3617 | 47L00 7688 | 1,300 980 [ 93.4 | 855 | 704 | 549 G} 4 a3 6.5 | .20d 5.18 238 it 0,330 204 | 5181
O a5 [l0se| las38 | srao 0408 | 1860 | 106 | 101 918 | 808 | qlo Z 5 212 5233 | .181 4.59 2530 ot 0330 201 | 53105
- &l 86 | oora| ls3oo | 1,000 S20 [ 1903 18 | 10 | 12 w2 | gLl ui g 192 408 | .162 411 208 015 0,381 9 | Goda
87 [ 0068 | 6620 | 1,674 4199 2380 198 | 120 | 116 028 | 67.6 7 176 445 | 144 3.68 e T 0,406 97 | 4047
o B |.aos0| lss03 |208 200 | 8,056 | 148 | 13 |12t | 100 | "4 b o] s 60| ko) A | 384 s 019 | o042 | st | 4oml
o A [ 29 [ 0052 1182 | 4,645 12156 | 4,086 i6s | 149 | 134 | 100 75.8 a [ 144 3.66 | .14 2.89 .Hm» ‘084 051 101 | 4845
. O G | loeas | z3ms | ez 2002 | 4766 18 | 189 | 142 | 144 78.1 <| 10 123 3.4 | .10l 2.565 1 s 0736 188 | 4wy
41 | 004 5 03 2758 | B, 1 169 | 15 =] 1 . ) : : | 185 | 4.89
S < | 1581 | 9090 5,700 94 4 50 1 118 204 | 090 228 120 i 0863 7
42| .00é0 m.cmw Hw.ﬂww 1448 a_mmm w% mmm sw 12 .mmm m.mwm .m._.mm w.mw .w..mm 038 §'614 182 M mwc
43 | 0035 | 23 l2e,1 DIV RS 250 17 13 K . R . . y 180 3
44 | 0032 | 2580 (32,910 0929 10706 | 253 | bas | 199 14 086 203 | 084 1625 | .083 041 1.041
45 | 0028 | 3.804  [54,080 A712 114,085 | 283 | 247 | 208
|
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8BzzasbRnney

e |
Wire and Sheet-metal Gauges-—2 | 1 ! Wire and Sheet-metal Gauges—3
British Imperial | _ | | e N : S

Nuriber American Geld and Lancashire | Lancushire' | v
of m%hmqq_nnm“nm“ o Brown - Tming ok Silver Stest Pinfon m Rumber e Zongon o | MorsE Steet Wire | Mustc Wire

Gauge | " Standgra | & Skarpe | T U U | (Birmingham) bl | @ | Gauge e Old English Tis: Enitsh,

in. TE. i, | mm. in. mm. in. | mm, in, nim. h M —_— | e — —

15 2 828 057 1447 072 1.828 M7 | 1243 178 1.518 {

16 e 025 050 1.27 085 1.85 851 295 178 5,497 o in mm. in. m. in. mm, . mm.
17 053 41| ms | L1i | A3 | 147 | 087 | 14T | 1mi | Dm0 U1 g — LN Sy i - i i i
18 AHB .219 040 018 49 1.214 D61 540 .188 263 | m 0 Ay = = = 'y = -4
ik 010 D016 | .035 .BRY 042 1.0688 064 625 164 _ 161 0 — - | — | — — H . - W
2 ‘038 0914 | .31 787 | 033 | 0B8Y | 067 7oL | 181 085 L 1t - =N a0 [ nm [ Z = = 5
21 031 081z | 62 71l | 032 | 0@3 | 072 B8 | 167 988 |9 = 0 i = W5 | 10E = - = =
23 08 | ol | 0 | 0835 | 028 | 0711 | womd | 1818 | 5 | 5097 | NG = T @ | g [ i Iy
] 0% | o8l | 02 | op8 | 0% | 065 | D07 | IS | LG | 369 S Solt E & it i = - 3 =
4 022 658 020 0.508 022 0.558 082 082 .181 3,835 z Z 413 1048 300 62 298 5.783 o11 ]
25 020 500 | .17 | 0431 _ o0 | 0508 | 0% 418 | 148 755 5 ¥ .S__ 1056 o 8t 91 | B0 oz | ¢
26 .18 AT i) 381 018 0.457 103 | 24818 146 3,702 z 8 X 897! 1007 B3g 678 913 5.408 013 a
av .016 408 0148 B 0o 0.406 113 BT ,143 620 u W 588 9.80 238 04 208 5.308 014 o
| 0148 | 0378 | 012 304 | L0148 | 0576 | .1%0 04 ‘139 528 v ol oma _ 0 ‘i3 D05 | sE07 | oib 8
29 0136 | 0345 | Dus | 028 ™36 | 0345 | 120 04 13 401 o U 3gR| 93 B3 156 | 204 | gam [ o ]
30 012 0.304 D10 254 D12 | 0.304 125 153 ler 217 a T 958 0.09 180 ‘5T 201 5.305 017 0.
ai o118 0.20 .00 203 410 0,254 Jid .378 .120 .04 < 8 3w 083 166 187 198 5.048 it 0.
32 0109 0.274 _ 0079 L1860 008 0.220 143 .28 115 817 o R mo| poe | 148 Yk 196 3673 o0 0.
33 010 .25 o7 11 008 0.203 145 877 112 L840 1 832 843 B 4 a3 4.02) 02 0
AR AR RER AR BE A BEE B B H|E OB

. b : 4 .12 - . . . d I 3 X 9 4758 | |
wm | 0076 ! .183 | 005 127 004 | 0.101 — 161 4,237 _ 106 602 8 |© & | &7 | Az & 4 | L g

B1

HEBE:




RADIO ENGINEER'S POCKET BOOK

=
Q
-
SRLUREBENNSRERBNRERRERY 1805
RS
g
»woutaﬂ::z:g'-‘t«wbzz_k %r‘
PEEETLT LT | gistobomataioiviciol Sian® 1 B0
ESERSSRRINEREE" ooy
Bg
'Qma
Pt e 1| S
FETTETTTE ] pehpnanepheeas | 43
E T
[
.......... o i
contcoooonbhbbhoonobobt 2% | O
S2250REnE0EaNERERE38REEF |2y | ¢
- o (8
SREeDREOOR0O00000 D = b2y E-z
- o G H T -l-lc:om.ama:\»—-wag [ m
SEEFISERRacinegasRENREEs | B8 (@
o
(]
. x| &
SR e DL e L
S5-EEBERERNERERE 22 NReR |58 | B
i | @
ot b o
i B
s G EnEeE I iatiy” gl o ! b% i
p-I0 i Lol Eis 1=t T Yon T ] w.hc-cscng 3
HERECRERTENIBERSBNEE T |58 | n
o ]
®
L mhohbhnhhn o o
RN R RR NN @%gggﬂgggggﬂ el 3
Yor
223 |
a“g -
pemeescooos [T E
i||||||!\ii|||§;o%mgq$dga 5
Ha Lo Ga=J=Jk=tn
L1 B3338R5RRRREEREES Y H D
SomvossaRBRLEBERERSS §§9
o
— o
LLpg B seoose s (5 EE
| Dintamiadiot 'rof—ﬂbbibﬁ:\'(ub:':n'—.’ls Tl
SERPEIYEEReERRIRERs B

RADIO ENGINEER'S POCKET BOOK

DECGIBEL.—The comparative nmnit of sound
strength. The value chosen for 1 decibe! is the
sound which can just be discerned by the trained
Ear. ¥

RELATIONSH!P BETWEEN
DEGIBELS AND POWER RATIC

Decivets. | L9 | pocivets, | Power Ratio.
1 1.25 1 e 8
¥ - 125 =
1
1.8 —2 To = -625
-
2.0 -3 3 =35
4 2.5 — 4 ‘,1~) =4
1
= = = .3125
5 | 3.2 5 iz
i 4.0 ey 1
7 5.0 —_7 +
8 8.0 — 8 +
g 8.0 —9 ~ %
1
10 10.0 —10 g =-1
1
20 100.0 —20 T ™ot
« X ..__I
30 1000.0 —30 oo = -001

THE GREEK ALPHABET.—The Gresk aiphabet
is as follows -

A o (2lpha), B B (beta), T y (gamma), A § (delta),
E ¢ (epsilon), % ¢ (z8ta), H n (cta), @ @ (theta),
I (icta), K « (kappa), A A (lambda), M g (ron ),
N » (pu), B & (x1), 0 o (Gmicron), I = (i),
Pp(rho), Sos (slema), T r(vau), ¥ v (opsilon),
& ¢ (phi), X y (chi), ¥ (psl), £ o (omira),

N

8%
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MUSICAL NOTES FREQUENCY.—
The frequency of the notes of the
pianoforte covers the band frem 26 to
4,096 vibrations per setond. The lowest
note, A, has a frequency of 26, migldle C
{the centre note of the standard piano
kevhoard) a frequency of 256, and the
top note of the standard piano has a
freguency of 4,096. The following table
shows the piano notes and their
frequencies :

A2 G 9 ¥ 341 E 1,280
B30 A106 G 384 F 1,366
C 32 Bl A 426 G 1,536
D3 €128 B 480 A 1,706
E 40 Dld4d Cc 512 B 1,920
F 42 E 160 D 576 C 2,048
G 48 T 170 E 640 D 2,304
A 53 G192 F 682 E 2,560
Bé60 A213 G 1768 T 2,730
C 64 D240 A 853 G 3072
D72 (C256 B 960 A 3413

E 80 ~D 288 C1,024 B 3840
F 85 E320 D1152 C 4,296

84
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HORSE-POWER

The unil of work (Horse power) is based on the
assumplion that a horse can travel 2k miles per hour
for 8 hours a day, performing the equivalent of pulling
o Ioad of 1500b. out of o shaft by means of @ rope.
This 2% miles an kour {2 22071, per minuie, and at
that speed the load of 1600, is raised vertically the
same distance. Therefore, 800Ib. would be raised
11072, or 3,0008b. raised 117¢t., or 32,000%b. raised 1.
kigh per minute. The lailer is the unit of horse-
nower, i.e., 33,0000b, raised 1fi. high per minute, or
33,000 fool-1b. per minute. FElectrical equivalent 15
748 watts,

Horse Power of an Electric Motor

Volts x Amperes
LH.P. = Ti0

Horse Power (Indicated) of a Steam Engine (Single-
acting
PLAN
LILP. = —335600
where P=>Mean effective steam pressure in 1b. per
sq. in.
L = Length of stroke in feet.
A = Ares of piston in sq. in.
N = Number of revolutions per minute
For a double-acting engine the formula is:

2PTLAN
I.H.P- :W
Horse Power of Petrol Engines
r N
R.A.C. Formmela: HP, = 1613
_ DENR
Dendy Marshal Formuls: H.P. = 200,000

Where §=8troke in centimeires.
D=Diawmeter of eylinder in centimeires
R=TRevolutions per ninute.
N=Number of eylinders.

A.C.U. Formula: 100 c.e. =1 h.p.
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4
CHORDS OF CIRCLES 7
No. of | Multiply || No. of | ‘Multiply || No. of | Multiply || Xo. of Mulliply | No. of | Multipty
Spaces-| Dia. by |Spaces| Dia, by ||Spaces| Dia. by ||Spaces| Dia. by |Spacee bia. by
5 BE60 &3 13462 43 0730 43 0499 83 0378
4 24 .Mmou 44 0713 64 401 84 0374
b 25 L1253 45 0898 65 {1183 85 0370
6 206 1205 46 0682 68 [ 0476 B4 0585
7 27 161 47 L0668 i} 0489 87 0361
8 28 1129 18 0654 68 0462 28 0357
o 29 L1081 449 L0641 69 0455 89 0853
i 30 1045 50 (628 70 0449 90 0349
1] 31 JA012 51 0618 71 0442 21 0345
12 a2 0%80 52 L3604 T2 0456 942 0341
13 33 L0851 53 0542 73 L0830 03 A388
14 34 L0923 54 0581 74 0124 94 0334
15 35 0898 65 0571 75 D41 @5 331
16 36 0872 55 .0581 76 4] 04 0327
7 37 [0848 57 0551 77 L0408 07 | “.0324
18 38 0826 58 0541 78 RIETyn 08 0321
19 30 0805 39 0532 70 0398 0% 0317
20 44 0785 G0 0523 80 L0343 100 0314
21 41 0765 61 L0816 81 288
22 | 2 0747 (2 0507 82 L0383
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b METALLIC ELEMENTS

AND THEIR PROPERTIES

Ato- Mumoﬁq LMelting- | Coefficient

‘o rauity | Speeafic | point | of Lineor
Number of Symbol. Colour Date, Werght or Heat. | (°Centl-| Ezpan-

4 Densify, grade,) sion.
Aluminium . Tin-white 1827 271 2,87 2140 B57 0000231
Antimony Eloish-white = 1202 6.71-6.86 .0508 G30 00601058
Arsenla Steel-grey e 7.0 6,72 081 45) 0000055
Barlum Finklsh-grey 1806 137.4 m 3.8 088 850 =
Beryllium
{ses E:&uzé
Bismuth - Pinkish-white = 208.0 8.823 0305 268 000014
Hramine _— — 79.8 — — — —
Cadmium Tin-white 1817 1124 | 8.545-8.667 Q548 322 000027
Ceositin Silver-white 180 132.8 1.9 048 27 —
Calciuim Yellow 1807 40.1 1.573 1700 £00 0600269
Cerium Grey 1819 140.2 .64 0448 623 -
Chromium Grey 1797 52.0 6.81-7.3 1200 1,760 -
Cobalt Greylsh-white | 1742 59,0 8.5-8.7 1870 1,490 6000123
Columpiirm
(see Niobium)

Coppar Red - £3.6 8.92-8.85 0052 1,100 0000167
Hrbium i 1843 | 1860 = = = —
Gadolininm — Ites | 156.0 — = o 3 u
Grallinm Rlnish-white 1975 69.9 5.9 078 20 —
Germamum Bluish-white 1BH5 72.5 55 g5 00 LO0C0467
Gluzinum Sllver-white 1828 2.1 1.9 6820 = =
DOE Yellow = 197 2 19.265 0324 1,065 0060136
Indium White 15363 114.8 .42 0570 178 0060417

a7
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METALLIC ELEMENTS

AND THEIR PROPERTIES (continued)

} i Metiing- | Coefficrent
.A.m.oﬁ. mﬂwﬁ wumﬁ.n:n i umﬁ_w cm memﬂ
o .| (°Centi-]  Eapans
Number of Sumbal, Colour. Date. | yiony - %mae. Hea _ﬁs., Condl apar
-wii 1803 183.1 22.08 0325 2,250 0000065
wmwﬂ_:bu M%ﬁmﬁwﬂﬁm,ﬁm = mww mqu.mm»m WWMW uww_w J00nHL1e
o ; 0
WWH%EFHEE mHEmmm&Enm H.mlmm 207, [11.254-11.388 * .0314 g8 000027
L thinm Stlver-white 1818 7.02 -589-.598 8410 wm.m ocawo.m
Magnesium ... Mg | Silver-white 1808 24.3 wwmm q wwm -0ooa:
Manganese ., Mn | Reddish-grey = 55.0 -1220 ) .
Mercury .. Hg | Bluish-white 300 s.c. 200.0 .ogm.m i -00e0
Molybdenum Mo | Silver-white 1762 uwmm cql o =
Niofeum | = st | BT 2080 | 1480 | cosorer
Niobium Stecl-grey 1848 93.6 mqw wmmm bR
Osminm Bluish-white — 190.9 0311 S Lo
PR Tuewnite | iR | g B0e | 1w | ooooom
— 5 5. pit 3 g
Wwﬂwﬂmbm_mﬁws Silver-white 1807 3810 LAB60 nMw L cc@wﬁ
Hu...m‘mmon%dd:a H.H. — _.mlo“_ W.wm w T A =
Mwmnﬂmﬁﬂg Tin-white 1804 102,98 m-_.qm.w-c N.Swom : .occ[nWOmm
Rubidiom ... Rb | Silver-white 1861 855 o e
Ruthenium ... Ru — 1828 1017 12.261 0611 2,400 0063096
Samarium ... Sm — 1879 | 150.3 7.7 = 1,360 —

T~RADIO ENGINEER’S POCKET BOOK

METALLIC ELEMENTS AND THEIR PROPERTIES (centinued)

Specifie Metting | Coefficient
Afomic | Gravity |Specific Maui of Lanear
Number of Symbol. Colour, Date, | Wewght or Heat, Centi-|  Erpai-
Density. grade.) Sion.
Seandlum .. Be s — 44.1 — — — —
Bilver - .. Ay White — 107.8 | 10.4-10.57 650 962 0000152
Bodinm .. Na | Sllver-white 1807 23.0 .98 293 55 000071
Srrontiom .. Sr Yeilow 1808 7.6 2.5 = 800 —
Tantalun ... Ta Black 1802 181.6 18.8 0365 2,910 Q000079
Telluriyg .. Ta — = 127.5 6.25 Q49 462 0000167
Terbium ac — 1843 160 = — — —
Thalliur Blulgh-white | 1861 201.0 11.8 0335 308 0000302
Thoriem Grey 1828 232.4 11.2 0276 1,690 —
Thulium — — 171 — — — —
Tin .. White — 118.0 7.293 0559 212 0000203
Titanium Dark grey 1789 43.1 3.8 13 1,800 —
Tungsten Light arey 1785 184.0 19.129 0334 3,000 —
Uranium ... Greyish-white [ 1788 238.5 18.33 0277 1,500 =
Vanadium ... V Whitish-grey | 1e01 a1.1 b.5 A3 1,680 -
Yeterklum ... Yh -t — 173.0 — — - —_
Yttrium ... Yt Grey 1797 80.0 3.80 — - —
Zne ... .. Zn | Bluish-white — £5.4 7.1 0985 Oﬁm (HK0274
ver
Zirconium ... Zr Grey 1789 0.8 4,15 0862 1,300 =
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_ FLUXES FOR SOLDERING

Fhuzes gener allyl

. Bletals. Fluzea.

wsed.
Iron Chloride of zine {Chloride of zing
Steel Sal-ammonine (killed spirit)
{Copper Chloride of zine
Brass Resin Resin

Sal-ammoniac
Chloride of zine

Zine {new) }
Hy f_{drochloric

Zine {old)
Lead (with fine

solder} aci

Lead {with coarse|Tailow and resin
solder)

Tin Tallow

Pewter

EHesin or sweet
oil

COMPOSITION OF SOFT SOLDERS

Solder, I Comporifion. ]M elting-poind
Fine 14 parts tin, 1 part lead 334°F.
Tinmwan’s 1 part tin,  part lead 370°R,
Plumber’s |1 part tin, 2 parts lead| 440°F,
Pewterer's |1 part tin, T part lcad S03°H.

and 2 parts bismuth
Wood’s 1 part tin, 2 parts iead 165°T.
Metal 4 parts bismuth, 1

part eadminm

A mixture of 1} parts tin and 1 part lead fuses at
a lower temmerature 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 zine
1 part eopper, 1 part zine
4 parts capper, 3 parts zing, and

1 part tin
]
_—
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TarLE oF DEciMAL EQUIVALENTS
i?“ 2015625 Ii://,cm -515625
33 03125 32 -53125
:564 -0g6875 3:%114 -526875
18 0025 16 -5025
:;eq -078;25 :;?;4 578125
3z - - 09375 3% +59375
Yo - - .109375[3%/., 509375
g - . .I250 B 6250
:?.;4 -142625 ;:ﬁu -g4§625
3z JI5625 38 05025
i;;e;q -151875 :Zm -2373'1875
16 L1375 16 DO75
18/ 203125 {45/, 2703125
1 21875 (|#3/5 -71875
“{M .- 234375 “4/34 734375
4 = . .2500 4 ,7500
I: 64 -225625 :2/64 -725625
1432 Zgg;‘;.ﬁ 51;:15‘ '79é§5
5/54 -3125 13/“ -512575

14 - 16 >
i ebras |2 .. BaBias
23432 -31375 5432 -84375
fer - - -3;5375 7;-1 :‘3?2375
T o= - 5
i:/a; - -392625 :;;.;4 '898625
32 40025 22 GObz5
a:;sm 421875 j:?eq 021875
16 4375 16 9375
22 6 453125 %%/, 953125
ol 40875 115%/5, 96875
Yes 484375 /61 - 984375
1/, . . .5000 I . 1.0000
o]
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List of Prefizes
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 8q. metres =1 are.

10,000 sy. metres =1 hectare.
Weight

10 grammes =1 decagramme.

10 decagrammes =1 hectogramme.

10 hectogrammes =1 kilogramme.

1,000 kilogrammes =1 tonne.

Capuacity

1 litwe =1 cubic decimetre.

10 litres =1 decalitre.

10 decalitres =] hestolitre.

10 hectolitres =1 kilolitre.
Length

10 millimetres =] centimetre.

10 centimetres =1 decimetre.

10 decimetres |, =1 metre.

10 metres =1 decametre.

10 decametres =1 hectometre.

10 hectometres =1 kilometre.

10 kilometres =1 myriametre.

92
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Linear Measure Bquivalents

1 inch =254 ecentimetres, or
256.4 millimetres,
1 foot 30,4799 centimetres,

304799 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 wvards.
1 kilometre =,62137 mile.
1 decamefre
(10 metres} =10.936 yards.
METRIC CONVERSION FACTORS

To convert—

Millimetres to inches . X 03937 or + 25.4
Centimetres to inches . x .8987 or-< 2.54
Metres to inches . X 89.37
Metres to feet = »oX 3,281
Metres to yards . ®x 1.094
Metres per second to feet

per minuie ® 197
Kilometres to miles X .B214 or -+ 1.6093
Kilometres to feet . X 3,280.8698
Square millimetres to
square inches . X 00155 or -+ 645.1
Square centimetres to
square inches. % .155 or -+ 6,451
Square metres to squure
feet % 10.764
Square metres to square
yards . . %X 12
93
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METREIC CONVERSION FACTORS

To~ gonvert—

Bquare kilometrestoacres x 247.1
Hectares fo acres . .oX 2471
Cubic centimetresto cubic

inches . o . x 06 or — 16.383
Cubic metresto cubicfeet  x 35.315
Cubic mefres to cubic
yards . o . x 1.308%
Cabic metres to gallong

(231 cuble inches) x 284.2
Litres to cubic inches” . x 61.022
Litres to gallons . . X 2642 0r=-3.78
Litres fo cubic feet . - 28316

Heectolitres to cubic feet x 3.531
Hectolitres to  bushels
' (2,150.42 cubicinches) x 2.84
Hectolitres to eubic yards . % 191
Hectolitres to gallons , - 28.42
Gramimes to  ounces
{avoirdupois) .

- x .035or - 28.35
Grammes per cubic cm.

to 1b. per eubic inch <+ 27.7
Joules to foot-1b. . o R R
Eilogrammes to oz, x 85.3
Kilogrammes to 1b, * 2.2046
Kilogrammes to tons X .001
Kilogrammes per 8Q. cm.

to Ib. per sg. inch .  x 14.22%3
Kilogramme - metres to

ioot-ib. o ST 33
Kilogramme per metre

to Ib. per foot, X 672
Kilogramme per cubic

metre to Ib. per cubic

foot 5 o . X 082
Kilogramme per ckeval-vapeur v

30 1h. per h.p.. PR = R
Eilowatts to h.p. . .ox 1.34
Watts to h.p. a . = 746 2
Watts 1o foot-lb, per

second o x 7373
Cheval-vapeur to h.p. % 0883 \
Gallons of water to 1b. . % 10
Atmospheres to Ih. per -

5q. ineh . J .oX 147

94
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1 Cuble Inch

I Culdo Foot
1 Cuble Yard

1 Plut
1 Quart
1 Gallen .,

Aveirdupois
1 Grain

1 Dram

1 Ounce L
1 Pound (7,000
Grains) .

1 Hundradweight

1 Tou.
| Grain {("Froy)

1 Eroy Chince

IMPERIAT
.= 18,387 Cuble Centi.

2

045350243 Kilo-
gramme.
50.3¢ Kilogrammes,
0.5620 Quintal.
1.0180 Tonnea ar
1018 Kilogrammes.
0.0648 Gramme,

Equivalents of imperial and Metric Welghts and Measures—continued
Cubig Meazure

METRIO
1 Cublg Centimetre . = 0.0610 Cuhic Ins.

nietres. 1  Cuble Declmetro
.= 0.0283!7 Cubic Metre. (od) . E .= 41,02§ Cnbie Ins.
.= 0.764653 o 35.3148 Cubie Feot.
1 Cuble Metre. .=+ 1.307054 CQuble
AMearure of Capaeity Yards,
.= D.568 Litre. 1 Centilitre (2f100liire) =  0.070 Gl
.= 1,130 Litres. 1 Decilltre (1f10dltre) = 0,176 Pint.
.= 4.8459631 Litres. 1 Litroa . ] . = 1.75%80 Pints.
Waight Avairdupe
o 0.0648 Grninme. GH Milligramnie i
.= 1.772 Grammes, {1/1000 grm.) .= 0.015 Grain.
= 28.360 1 Centigramme

{a/100 grm.) . .= 0154
1 Gramme (1 grm.) .= 15432
1 Kilopramme (1,000_ 2.2046223 Lb. or
..E.». 3 5 15,432.3564 Grains.
1 Quintal (100 kilog.) = 1.968 ewt.
1 Toune (1,000 kilog.} = 0.0842 Ton,

3
1 Gramme (| grm.} .= m_m,.mwm_w_.wmﬂm”aaﬁ

-

31,1085 Gramines.
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MENSURATION

degrees ;

diameter ;

and r=radius;:

base,; Cand g
versed :ine.

D ;ul d

n’ =number of
R
v

area; b
perpendicular ;
#=—span or chord;

_height ;

Aanda

circamferencs :

h
P

= “/’a-;_

side

a = side?;
side X V2.

Rectangle or parallelogram :

Square

diagonal

bp.
a

a=

Trapezoid (two sides parallel):
mean length parallel sides X distance

between them.

=4bp.

Triangle: a

weight of tem-

plate—weight of square inch of smilar

material.

a

Irregular figure

Side of square multiplied by 1.4142
equais diameter of its circumseribing

circle.

circumscribing

A side multiplied by 4.443 equals
its

circumference of

cirele.

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

multiplied by 1.273
hes of an equal circle.

Square inches
equals square ino

a7
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MENSURATION (continued)

To find side of an equal square :
Muitiply dismeter by 0.8862; or
divide diameter by 1.1284: or
multiply circumference by 0.2821 ;
or divide ciroumference 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 gircumference by
0.07958 ; or muitiply the square
of § diameter by 3.1116.

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

Cylinder.

To find the area of surface :

Multiply the diameter by 3.-],- x

length.

Capacity=3} X radius® x height.
Values and Powers of :

n=3.1415926536, or 3.1416, or

— =0.31831; 5=1.57079;
T -

8
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MENSURATION (continued)
Circle: a=m?—d?% —0.7854d%=0.5
4

Ccr. ; c=2nr:dnn=3.1416d=3.54 Va— ]
{approximately) :72 d. Side of equal
square=0.8362d ; gpide of inscribed
square=0.7071d; d—=.3183e. A circle
has the maximum area for a given
perimeter,

Annulus of circle : a=(D+d)(D—d)

b T
. —(D2—qa?) il

4

Segment of Circle: a=aren of
4

seetor — area of triangle = __3_\7

V/(0.625v)*+- (ISP
Length of Are=0.0174533n°c; length

Sﬂ
of are = 1 (8 ‘\/T +v1—s8);
approximate length of arc = % (8 times
chord of % aro—chord of whole are).
d=({r c]mrd)_i_v

; radius of curve=
v

8V
sV ' 2

Sector of ctrele ; &=0.5r > length ara ;
=n"Xarea cirele--360.
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'MENSURATION (continued)
Ellipse: a= %Dd =Rr; ¢ (approx.)=

I CEEEE)

,\/D ;_d Xm; ¢ (a,pprox.):n%ﬁ".
Pazrabola: a = £bh. -
Cone or pyramid: surface =

cire. of hase X Elant length S D

. 2
contents —ares of base x & vertical height.

Frustum of cone: surface=
(C + ¢} x %slant height + ends;

contents = 0.2618h (D? + d? + Dd); =
th (A + a + v/Axal

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

Prism: contents—=area base x height.

Sphere: surface = dn = 4:'%r‘3 ; con-
tents=d*% = gmrd, ’

Segment of sphere: r=rad. of base ;
cont.ents=f(—;h (3r2+h*; r=rzad. of

sphere ; contents =%fh2 (3r—h).

Spherical zone: contents—3h (3h® +
R®+1%); surface of convex part of

segment or zone of sphere = 7d (of sph.}
h=2nrh.

'
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MENSURATION (continued)
Mid.sph.zone: contents =(r-+%h?) g
Spheroid : eontents =revolving axis? x

fized axis’ X g
e
Cube or rectangular solid: contents”
= length x breadth 3 thickness.

Prismoidal formula, eontents —
end areast4 times mid. areaxlength

Solid of revolution: contents=a of
generating plane » ¢ deseribed 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 fike sides.
Rules relative to the circle, square,
eylinder, ete. :

To find cireumference of a eircle :
Multiply diameter by 3.1416; or
divide diameter by 0.3183.

To find diameter of a circle :

Multiply ecircumference 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 inseribed square :
Multiply diameter by 0.7071; or
multiply circumference by (.2251 ;
or divide circumference by 4.4428.

10
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Fig. 1.
T

Dagram  ior

able A

TABLE

See Fig. 1

4“,/ Lt
e

Fig. 2. Diagram {or
Table B.

‘--’_____.-v-“ﬂ

A

Parts to
be Found.

Parts
Given.

Formule.

oS

$2-|-c2—a?

A=""55

Bin

Bsin A
S

O=180°—(A+B)

b=

axgin B
sin A

c—

asin O usin (A4B)

sin A sin A

B=180"—(A-C)
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PIREE=R =S o S = [
e | = ' | &) & ]| 33
~ o S = o= o e
3 & =)
& =] =]
| = T =
i Il
nl'lb‘ et al®
W = = w, 2 @
Il I Il B 3 ]
2l 8|8 w|wlw|w
T P I { [ =
:L :L ‘L oo | ain | e y I ,D_E
) T
| L i} Mz
x| x 5 s 3|
o 3 7
gl & T' g e
e © = @
El & o g
ol rl g
AN 3.:. Fial
f=] oS |
= ot
b b %
o o 'i""
it I
gl |z & =
| Bl &
N
i
8
Fig. 3.—In any right-angled  Fig.
triangle ;
B( BC
tan A=E, sin A =3B
AC AC
cog A=E’ cot A =30
AB AB
88 A="r5, COREC A=pry
X BC g4 -
103 -
P PR SRR = S—
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'\\\ Fig, 4—In any right-angled
trigngle :
pea a2=¢B-}-52
o o=/ ad — b2
b=+u2— 2
Ll k. P—
] =4/ H24-c2
Fig. 4.
Fig.5—¢+d:a +E:itb—a:id—e
c+d_ d—e¢ a Z
= 9 5 Ed
EEY e —)
(=] =4
Fig. 5.

In Fig. 6, where the
lengths of three sides ouly
arg known :

area =
VEs—a) 5 —b) (5—¢)
atb-te
where SIS »
&
Fig. 7.—In this diagram :
B2
a b bie oF e
Fig. 1.
- 5 104
o
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N

Fig. 8,—In an equilaterai
triangle ab = 1, then
5. 0D

and ad = 5; ab
then ed = /34 = 1.732,

aud ad = 1; cd
then qe = 1.155 and ad
= 0.577; cd = 0.5, then
e = 0.577 and ad = 0,288,
~

&

Fig. "9—In a right-
angled triangle with two
equal acute angles, bo=ar.
be = 1, then ab = /2
=1414; ab = 1, then
be = B3 = 0,707,

Fig. 9.

a (= 1§ - £ = Tig. 10 shows
that parallelo-
grams on  the
same base and
etween the
same  paraliels

4 F=J are equal; this

Fig. 10. ABCD=ADTF.

Fio! i de- copwmimet St Dot e, o o
monsirates that
triangles on the
same base and
between the
same  parailels
are egual in

area ; thus. 4 i
ABC = ADC. Pig. 11.

165
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TRIGONOMETRICAL EQUIVALENTS
8ine = 4/1 — Cos2, Comecant = 1 < 8in,
Blne = 1 + Coses, Tangent = 1 —+ Cotan.
Sine = Cos - Cotan, Tangenat = Sin + Cos
Blne = Tanm -+ Seec. Cotangent = 1 — Tan.
Coslng = ¢/1 — Slnd. Cotangent = Cos + Blu
Coslne = 1 + Bee. Verting = 1 — Coas.
Cosine = 2in x Cotan. Covareine = 1 — #in.
Cosine = 8ln = Tan. 1 = Tan x Cotan.
Secant = 1 = Coa. 1 = 8In2 4 Cos2.
Secant = Tan + 8in. . Secant? = 14+ Tan2
TRIGONOMETRICAL FUNCTIONS
LR 1@HT-ANGLED TRIANGLER
(See Fig.1.)
[
mmublnl mmnbﬂm. .nnublm
? .
noablm. Oummoblnl OoFsb.mr
Verstn A — LT ¢ 94e=_=>lee|a

<

108

RADIO ENGINEER'S POCKET BOOX

TAELE OF SLIDE RULE GAUGE POINTS

B¢t to
Known value on 8lide Required value on Rule On on

Biide Rule
Pounds per square inch oo Atmospheres .. oo i {85 33
Pounds per sqoare inch N Water, hoad, feet o oo 13 30
Pounds per square inch ; Water, head, metres .. 5 a3 25
Pounds per square tnch .5 inches, mercury gauge ao 25 51
Inehes, water gouge o Pounds psr square fneh - 3i0 13
Inches, water gauge .. o Inches, mateury gauge o 14 1
Inches, mercury gauge N Atmospheres ., .. . 80 1
Atmospheres .. oo 5 Kllos per square eentimetre . an 92
Pounds per square foct oo Kilos per aquare metre 6o 87 425
Pounds par Hneal foot, .. . Kilos per linaal metre . oo 4L 61
Ponmls per ilneal ile ] Kilos per kllometre .. B 71 20
Pounds per cubio foot . Eilos per cubie metre o 34 025
Cuble feet of water ., . Weight in pounds . . 17 1060
Cuble feet of water oo Gallons {imperinl) oo no 17 106
Gallons of water oo . Weight, klios .. .. oo 108 490
Pounds of water {fresh) o Pounds of water (sea) .. oo 38 39
Britlsh thermal unit .. oo Culories .. L5 do =n 260 63
British thermal unlt per pound Calories per kilogramme oo 0 5
Foot pounds .. oo . Kllogranumetres .- . 340 wu
Horsg-power .. o I'orce de cheval 2o 0 72 T
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TABLE OF SLIDE RULE GAUGE POINTS ~{confinued}

Sat to
Known value on Slide Required value on Rula on On
Slide Hale
Pounds per H.P. . Kiloa per oheval .. o oc 300 184
Horse-power per ipur Kilowatts (B.T.1.} 0o oo 134 1040
Watts oo "l Horse-power o oo o 5 067
Cirele, dlameter .. Circle, oircumference .. 22 710
Circle, dlameter Circle, BlLle of Inscribed E:ES. . 99 70
Circle, diameter |, Circle, side of equnl squara 9 70
Circle, diameter .. an_m_ sida of equul ee:ES_.:_
trianglo T2 97
Circle, sircamference Circle, side of inseribed EnE.o 40 1]
Clrele, eircyreference Qircle, side of equal square .. an 11
Circle, area b - Inscribed sSquUAre aTea .. oo 300 151
Bquare, side 1 Bquare, dingonul . - oo 70 ]
Inches oo Centimetres 5. .- .. 50 197
Inclies, m_mEE Millimetrea B g4 e 40 187
Feet o g Metres . ¥ o0 bo biali:d 20
Yards kX LG Metres o i do oo 25 32
Miles i . Kilometras ", K. 87 1406
Square inches Sguare cent imetres o0 5 31 200
Square fcet ol 8quare metres .. . B 140 13
Suuare yards od Equare metzes .. A 3 161 b1
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TABLE OF BLIDE

RULE GAUGE POINTS —{continuad

Set. to
Known value on Silde Required value on Rule On On
Blide Rule
Hipuare miles o oo ..| Squnre kilometrea oo ¥ 112 200
Agres o ha oo .| Heotares .. g A. 412 17
Qubio Inchss = a .| Cublc centimetres oo » 303 590
Cuhic fest s ] .| Cubfc metres & . as 106 3
Cubic fect e ' .| Litres od 55 oo b o 3 85
Cabie yards F i .. | Cubi¢ metres g - .5 51 3
Gallons 0o o .| 1.8, Galiona oo Lo 1 5 (i}
Bushels . no 0o . .| Cubie metres , - ol 110 4
Qunces M.:a_z_:u.o_s Al . .| Grammes .. b 5 oo a7 1800
Quuices (Avoirdupola) . . .| Rilogrammes . .. a f#70 10
Pounds {Avoirdupois) .. W:cﬁpﬁﬁam B o - 280 127
Huniredweights , . - = Srammes e = e 5 251
Tans oa . . = Ho:aam - " .- ne 83
Feet per second . . o .| Metres per minute’ Lo og 7 128
TFeet por second . . oo .| Milea per hour .. . B 22 16
Feot per mincte aq ..| Miies per hour .. ' oo 204 Al
...E._.; per mi y - ..| Mlles par hour .. e oo 88 8
Miles per hour .. o . .| Metres prer minute . o 12 332
T nots .| Metres per hour . 23 38
Pounds per eqguars fneh .. .., Kilopramnmes per _S__.Eo centls
| metre .. o0 oo o 128 9
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POWERS AND ROOTS
No, Squares. Cubes. %%%atg Igou(:)t,(;
1 il 1 1,000 1.000
2 4 3 1.414 1.250
3 9 27 1.782 1.442
4 16 64 2.000 1.587
5 25 125 2.236 1.710
g 36 216 2.449 1.817
7 40 843 2.646 1913
] 64 512 | 2.823 | 2.00D
0 81 729 3.000 2,080 ™
19 100 1060 3.162 | 2.154
11 181 1381 3.817 | 2224 | |
12 114 1728 3.484 | 2.289
i3 169 2107 3.606 | 2.351
14 196 2744 3.742 | 2.410
15 225 3375 3.872 | 2,486
16 256 4 096 4000 | 2.520
17 289 4913 4123 2.671
13 324 b 832 4248 2,621
19 361 0 854 4.350 2.668
20 400 3000 4.472 2.914
&1, 441 9261 4.58% 2.759
22 £84 10 648 £.690 | 2.802
23 529 12 187 4798 | 2.844
24 (i) 13 824 4.809 2,884
25 425 15 625 5.000 | 2,924
26 676 17 576 5000 | 2.962
27 729 19 683 5196 | 3.000
28 784 21 952 5.292 2.037
E 841 24 339 5.385 3.072
20 400 27 000 5.477 3.107
31 961 20 761 5.563 3.141
22 1024 32 743 54657 3.175
33 1080 35 937 5.745 3.208
34 1156 30 304 5.831 3,240
35 1225 42 875 5.916 3,271
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POWERS AND ROOTS (centinuved)

Square | Cube

XNo, Squares. Cuben Roots. | Ruota,
a8 1 206 40 656 6.000 | 3.8302
87 1 369 B0 053 6.083 | 3.332
38 1 444 54 872 6.164 | 3.362
30 1521 59 318 6.245 | 3.391
40 1 600 64 000 6.325 | 3.420
41 1681 68 021 6.408 | 3.148
42 1564 74088 68.481 8476
43 1848 78 507 8.557 |[i3.508
44 1938 85 184 6.633 | 3.530
45 2025 91 125 8.708 | 3.557
46 2118 a7 336 5782 | 8.583
47 2209 103 823 8.850 | 3.609
48 220+ 110 592 5028 | 3.034
10 2401 117 649 7.000 | 3.050
50 2 500 125 GO0 7071 | 3.484
&1 2601 132 851 7.141 | 3.708
52 2704 110 008 7.211 | 8.733
33 2860 | 148807 7.280 | 8.756
54 2 910 157 164 7.348 | 3.780
55 3025 166 375 7.416 | 3.903
66 2136 175 618 7483 | 3.826
57 3 219 185 193 T.650 | 3.840
58 3204 195 112 7.618 | 3.871
59 $ 481 205 37 7 881 5.508
i) %000 216 000 7.748 | 3915
a1 3721 226 981 7810 | 3.038
a2 384 233 328 7.874 | 3.058
63 39069 280 047 T.37 | 5079
G4 4 008 262 144 &.000 4.000
65 4225 271 825 5062 | 3.021
i) 4358 287 190 3.124 1041
87 4 489 300 748 8,185 | 40872
a8 4624 314 432 8.248 | 4.082
09 4 761 328 508 8307 | 1102
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POWERS AND ROOTS (continued)

No. | Squares. Cubes, gt}grge lg;iolz
70 4 DO0 343 600 B.387
71 5 o4l 357 911 8.4206
72 5 184 A73 248 B8.485
T3 b 32D 3BO 01T 8544
T+ 545708 405 434 8.602
75 5025 121 875 3.860
i) 5 770 438 976 8.718
7 54920 450 533 B.7756
73 4 034 174 552 B.832
ki) 4241 403 039 8388
80 6 490 512 000D 8.911 1.309
a1 8 afl 531 141 8.000 4327
a9 6 724 551 318 0.055 +.344
83 & 850 571 787 9.110 4.362
84 7050 582 704 B.185 4.380
85 7225 014 125 £.220 4.887
86 T 300 636 050 D274 4414
87 7 508 658 508 0.327 4.431
88 ¥R 681 472 1.381 4.148
80 7821 T0L000 | D34 | 4405
90 8 100 729 000 0487 4.481
81 B 281 733 571 9.530 4.4038
a2 8 4684 TVv8 688 0.h92 4514
93 8 618 804 357 9.644 4.531
94 8 836 830 584 0605 +.547
85 9025 857 375 T4LT 4.563
96 9218 881 736 9.708 4.570
7 8409 812 673 9.849 4.596
68 9804 D41 192 D.380 4.010
113 # 801 070 260 9.950 4.629
10¢ 10 0NO 1 000 000 10,000 4.842
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COMPARATIVE RESISTANCE OF VARIOUS METALS AND ALLOYS

Resistivity in Imternational
Microhms af 0° Cent,

Relative

Malerial. Resistance.
Centimetre Cube, Ineh Cube.

Annesled Bilver .. . . 1.43 6,583 1
Annealed Copper ., oo oo 1.55 to 1,81 0,610 to 0.633 1.04 to 1.09
Hard-drawn &ilver .. oo fa 1.58 0.622 1.07
Hard-drawn Copper . .| 168 to 1.64 0.826 to 0,646 1,07 to 1,11
Anneaied Gold - no o 2.05 0.807 T 1.8
Hard-drawn Gold .. oo o 2,089 .822 1.41
Annezied Aleminium a0 ) 2.43 0.86 1.64
SiHeium Bronze . o .. 2.5 0.98 1.69
Pressed Zine .. 0o oo oo 5,61 2.21 3.79
Tungsten oo oo .. 6.4 2.5 4.3
Anneaied Nickel oS 0o . G.04 2.73 4.69
Phesphor Bronze .. o . 7.80 3.07 5.27
Annealed Platinum oo 0.04 3.55 6,00
Annealed TIren 9.7 3.82 6.56
Gold-8ilver alloy (2 oz, moE 1 oz,

Silver) hard or annealed.. ol 10.8 4.27 7.33
Pressed Tin .. 50 a0 no 13.2 5.19 29
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o
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COMPARATIVE RESISTANCE OF JVARIOUS METALS

(continued.)

AND ALLOYS

Tesistivity in w:wmg&%x&
Materinl, Maierokms at ¢° Cend. Relative
d Resistiance.
Cendimetre Cube. Tnek (fube,
Pressed Lead,. o - ac 19.6 7.71 13.2
German Silver fo ag -] 18,0 to 42.2 7.48 to 11,8 12.8 to 20.2
Platinum-Iridium  alloy ac:m#%

21.32) 22.2 8.73 15.0
Platinum-Silver EE% : OZ. H? 2 oz.

Silver) hard or annealed . oo 24.3 8.63 18.4
Platinoid . . o g 34 13.4 23
Pressed Antimony .. ca ok 35.4 13.9 23.8
Manganin - oo .. 1 42 16.7 28.7
Nickelin oo o0 off & 43 17 29
Eurgka o B o e 47 18.5 32
Jo Fa . > AN 15 51 20 34.5
Kruppin off do na - 85 33 57
Mereury oo og s 94,08 37.04 63
Pressed Dismuth .. v Fog 108 42.5 73
Carhon oo 00 90 o 4,000 to 10,000 | 1,600 to 4,000 2,700 to 6,700

1156
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ENGLISH WEIGHTS & MEASURES
LONG MEASURE
12inches (in.) =1 foot ({t.)

3 feet =1vard {vd.)
51 vyards. =1 rod, pole or perch 1
40 poles (220
yards) =1 furlong (furl.)
8 furlongs {1,760 !
yards) =1 mile (m.)
3 miles =] leagne
1 chain =100 1inks (22 yards}
10 chains =] furlong
6 feet =1 fathom
6,080 feet per
hour =1 knot
4inches =1 hand

AREA (Square Measure)
144 square inches=1 square foot. ,

9 square feet =1 square yard
30} square yards=1 square pole S
40 squarepoles =1 rood
4 roods =1 aere (4,840
square yards)
< 640 acres =1 aquare mile

MEASURES OF VOLUME AND CAPACITY
(Cubic Measure)
1,728 cubic inches=1 cubic foot.

27 eubic feet =1 cubie yard
1 marine ton =40 cubie feet
1 stack =108 cubic feet
1 cord =128 cubic feet
116
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MEASURE OF CAPACITY
{(Lioguid or Dry Measura)

4 gillg =1 pint
2 pints =1 quart
2 quarts =] pottle
’ 2 potitles =1 gallon
4 quarts =1 gallon-
2 gallons =1peck
‘ 4 pecks =1 bushel
8 bushels =] guarter
12 bags =1 chkaaldron
& quarters =1load
! 2 loads =1 last
Wine Measure
T 2 pints =1 guart
4 quarts =1 gallon
10 gallons =1lanker -
18 gallons =1 runlet or rundlet
42 gallons =1 tierce
2 tierces =1 puncheon
13 puncheons =1 pipe or butt
2 pipes =1tun
Ale and. Beer Measure
4 gills =1 pint
2 pints =1 quars
4 quarts =] gallon
9 galions =1 firkin
2 firkins =1 kilderkin
2 kilderkins =1 barrel
14 barrels =1 hogshead
14 hogshead =1 puncheon

1# pancheons 1 butt or pipe
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Zb._.r_wﬁr SINES, COSINES, AND TANGENTS

1
Cosine,

Degrees. Sine. N Tangent, Degrees. 8ine, Cosine. Tangent.
3 | 0.0087 .@w@@/ 0.6087 8° 07 | 0.1392 | .9903 | 0.1405
1° 07 | 0.0174 | .9908 0.0174 307 | 0.1478 | .9890 | 0(.1495
30° | 0.0262 | 9997 (,0262 9° 07 1 01564 | L9877 | 0.1584
27 0 | 0.0349 | ,9994 0.0349 307 | 0.1650 | .9863 | 0.1673
307 | 0.0436 | 9991 0.0437 || 10° 0/ | 0.1737 | .9848 | 0.1763
3° 0 | 0.0523 | 9986 0.0524 307 | 0.1822 | .9333 | 0,1853
307 | 0.0610 | 9981 0.0612 | 11° 0’ | 6.1908 | .9816 | 0.1944
4° 0 | 0.0698 | 9976 0.0699 307 | 0.1994 | .9800 | 0.2035
307 | 0.0785 | .9969 0.0787 || 12° O/ | 0.2079 | .9782. | 0.2126
5° 07 | 0.0872 | .0062 0.0875 307 | 0.2164 | 9763 | 0.2217
307 | 0.0959 | .9954 (3.0963 || 13° 07 | 0.2249 | 9744 | ©.2309
6° 0 | 0.1045 | 9945 0.1051 307 | 0.2334 | 9724 | 0.2401
307 | 0.1132 | 9936 0.1139 || I4° 0 | 0.2419 | .9703 | 0.2493
7°0° | 0.1219 | .9926 0.1228 307 | 0.2504 | 9682 | 0.2586
307 | 0.1305 | 9914 0.1317 || 15° 07 | 0.2588 | .9659 | 0.2679
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NATURAL SINES, COSINES,

AND TANGENTS--Continued

W Degrees. Sine, Cosine. Tangent. Degrees. Sine. Cosine, Tangent,

Q
= 115°30° | 0.2672 | .9636 0.2773 [ 28° 07 | 0.3907 | .9205 0.4245
Hl16° O | 0.2756 | .9613 0.2867 307 | 0.3987 | 9170 0.4348
m 307 | 0.2840 | .9588 0.2062 || 24° 0" | 0.4087 | 91386 0.4452
o 17° O | 0.2924 | 9563 0.30587 30° | 0.4147 | .909¢f 0.4557
o 307 | 0.3007 F 9537 0.3153 || 25° 0" | 0.4226 | 9063 0.4663
w2 [18° 07 | 0.3090 | 9510 0.3249 307 | 0.4305 | 9025 0.4770
] 307 | 0.3173 | 0483 0.3346 || 26° 0° | 0.4384 | .8988 0.4877
Z119° 0" | 03256 | 9455 0.3443 307 | 0.4462 | 8949 (.4886
m 307 | 0.3338 | .9426 0.3541 || 27° ¢ | 0.4540 | .8910 (.5095
wl20° 0 | 0.3420 | .9307 0.3640 30" | 0.4617 | .8870, €.5206
o 30" | 0.3502 | .9367 0.3739 || 28° 0’ | 04695 | 88201 | 0.5317
.Dn 21° 0" | 0.3584 | .9336 0.3839 30" | 0.4772 | .8788 3.6430
2 30" | 0.3665 | .9304 (0.3939 || 28° O | 0.4818 | .8746 (1.5543
22° 07 | 0.3746 | .9272 0.4040 307 | 0.4920 | 8704 0.6658
307 | 0.3827 | .9239 0.4142 | 30° 0”7 | 0.5000 | .8660 0.5774
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!

\
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NATURAL SINES, COSINES, AND TANGENTS—Continucd
M Degrees. Sine. a\ommna. Tangent. Degrees. Sine. Crsine. Tangent.
O
=130°30° | 0.5075 | .8616 0.5891 || 38° 0" | 0.8157 | .78380 G.7813
5131° 07 | 0.5850 | 8572 0.6009 307 | 0.6225 | .78%6 (.7954
& 30" | 0.6225 | .B526 0.6128 || 39° 0" | 0.6203 | 7772 0.8098
jod 32% 077/ 0.56299 | 8480 0.6240 30 | 0.6361 | .7716 0.8243
" 30" | 0.5373 | .8434 0.6371 || 40° & | 0.6428 | .7660 0.8391
2 |33° 07 | 0.5446 | .8387 0.6494 307 | 0.6494 | .7604 0.8541
& 30° | 0.5619 | .8339 0.6619 || 41° 0° | 0.6561 | .7547 0.8693
Z134° 0 | 0.5592 | .8290 0.6745 30" | 0.6626 | .7490 0.8847
m 30 | 0.5664 | 8241 0.6873 | 42° 0’ | 0.6691 | .7431 0.9004
w35 07 1 0.5736 | .8192 0.7002 30" | 0.6756 | .7373 0.9163
o) 30° | 0.5807 | .8142 0.7133 || 43° O/ | 0.6820 | .7314 0.9325
al36° 0’ | 0.6878 | .8090 4.7265 30" | 0.6884 | .7264 0.9489
p] 30 | 0.5948 | .8039% 0.7400 | 44° ¢ | 0.6947 | .7193 0.9657
37° 07 | 0.6018 | .7986 0.7536 30| 0.7009 | 7132 0.9827
30" | 0.6088 | .7934 0.7673 || 45° 07 | 0.7071 ;| .7071 1.000¢
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NATURAL SINES, COSINES, AND TANGENTS—Continued NATURAL SINES, COSINES, AND TANGENTS—Continued
g 7
w § Degrees. Sine. Cosine, Tangent. Iegrees. Sine. Casine. Tangent. M Degrees. Sine, Cosina, Tangent. Degrees, Bine. Losine, Tangent.
(o)
o]
245080 | 0.7233 | 7009 | 1.0176 | 53° 0 | 0.7986 | .6018 | 1.3270 B 160°30° | 0.8704 | 4924 | 1.7675 || 68° 0/ | 0.9272 | .3746 | 2.4751
f{46° 07 | 0.7193 | .6947 | 1.0855 | - 30’ | 0.8039 | .5948 | 1.3514 [161° 07 | 0.8748 | 4848 | 1.8041 307 1 0.9304 | 3665 | 2.5387
%1 80" | 07254 | .6884 | 1.0538 | 54° O | 0.8090 | 5878 | 1.3764 ¥| 307 | 0.8788 | 4772 | 1.8418 [ 69° ¢/ | 0.9336 | 3584 | 2.6051
o|47° 0’ | 0.7314 | .6820 | 1.0724 30’ | 0.8141 | 5807 | 1.4020 0|62° 07 0.8830 | 4695 | 1.8807 30° | 0.9367 | 3502 | 2.6740
1" 30° | 0.7873 | .6756 | 1.0913 | 55° 0’ | 0.8192 | 5736 | 1.4252 o1 307 | 08870 | 4618 | 19210 || 70° 0’ | 0.9397 | .3420 | 2.7475 |,
£]48° 0’ | 0.7431 | .6691 | 11106 307 | 0.8241 | 5664 | 14550 | & £les° 0’ | 0.8910 | 4540 | 1.9626 30° | 0.9426 | .3338 | 2.8239 |2
Wi o 307 | 0.7490 | .6626 | 1.1303 || 56° 0’ | 0.8200 | .6592 | 1.4826 gl 807 0.8049 | 4462 | 2.0057 || 71° 0° | 0.9455 | 3256 | 2.9042
Z|49° 0’ | 0.7547 | .6561 | 1.1504 30”7 | 0.8339 | 5519 | 1.5108 ‘ Z164° 0’ | 0.8988 | 4384 | 2.0503 307 | 0.9483 | .3173 | 2.9887
Gl 300 | 07604 | 6495 | 11709 | 57° 0’ -0.8387 | 5446 | 1.5399| S| 807 | 0.8026 | 4305 . 20965 | 72° 0' | 0.9510 | .3090 | 3.0777
&|50° 07 | 0.7660 | .6428 | 11018 30/ | 0.843¢4 | 5373 | 1.5697 L165° 0° | 0.9063 | 4226 | 21445 30/ | 0.9537 | .3007 | 3.1716
ol 307 [07716 | 6361 | 12131 | 58° (¢ | 0.8480 5209 | 1.6003 .o 307 | 0.8100 | 4147 | 21943 | 73° 0’ | 0.9563 | 2024 | 3.2907
als1° 0 [ 0.777L | 6293 | 1.2349 30' | 0.8528 | 5225 | 1.6319 o]66° 0 | 0.9135 | 4067 | 2.2460 307 | 0.9388 | .2840 | 3.3750
2| .30 | 07826 | 6225 | 1.2572 | 59° 0’ | 0.8572 | 5150 | 1.6643 2| 30" | 09171 | 3988 | 2.2008 | 74° 0’ | 0.9613 | .2756 | 3.4874
52° 0’ | 0.7880 | .6157 | 1.2799 30" | 0.8616 | 5075 | 1.6977 67° 0’ | 0.9205 | 3907 | 2.3559 30’ | 0.9636 | 2672 | 3.8050
30" | 0.7034 | .6088 | 1.3032 | 60° 0’ | 0.8660 | 5000 | 1.7321 307 | 0.9239 | 3827 | 24142 | 75° 0° | 0.9659 | .25688 | 3.7321




NATURAL SINES, COSINES, AMD TAMGENTESE —Loufinucd

M Degrees. Sine, Cosine. Taurnt. Degrees. _ Hin Cosine. Tangent.
o] | | (T
@1 75°30" | 0.9682 | 2604 B 0 m 04925 - 1219
5]76° 07 | 0.9703 | .2419 B0 | O.bu3G 0 1132
R 307 | 0.9724 | .2335 84° ¢ | Q405 1045 _
o777 0 | 0.9744 | 2240 4301 | 307 | 0.BB51 | OH5S9 _ 1
307 | 0.9763 | .2164 °| 40107 || 860 07 | O | UET2 | 1
2l o | 0.9782 | 2079 4.7 307 | 08B | 0TES [ 1
] 307 [ 0.9800 | 1994 40152 (| 86° 07 | 0BG _ 1
Z|179° 0 | 09816 | .1808 5.14446 307 | O.4bEs] i6
m 30" | 0.9833 | .1822 5.a8 [ 83 O | 04854 19.0811
i 80° 07 | 0.9848 | 1737 5.671% | 307 | O.Buh0 22 H0AH
o] 30° | 0.9863 | .1650 S5.0008 1 88° O | 04894 wm.._.nw&..,m
ap8l® 0 | 0.9877 | .1564 6.415%% 307 0.408T 38 [HHS
= 307 | 09800 | .1478 6.691% | 38° 07 0.8895 57.2 ,_1_“__
82° 07 | 0.9903 | .1392 71154 | 307 | 048989 114, 5847
307 | 0.9914 | .1305 75058 __ Qe 07 10000 AR ®

RADICG ENGINEER'S POCKET BQOK

BEEER RERER

LOGARITHMS

o 1 2 3 4 5 6 7 ] 9 |1 23| 4566|783
0000 | D043 | 0086 ; 0128 | 0170 | 0212 | 0268 | 0204 | 0234 [ 0374 f 4 8 12 | 17 21 25 [ 20 33 37
0414 | 0463 | 0492 | 0531 | 0569 | DBOT | 0645 | 0DGBZ | 0710 (D736 F 4 8 11 | 15 19 23 | 26 80 84
0792 | 0828 | 0864 | 0899 | 0034 | 0GEI | 1004 | 1038 | 1072 | 1108 § 8 7 10 | 14 17 21 1 24 28 31
1139 | 1173 | 1208 | 1230 | 1271 | 1303 | 1335 | 1367 | 1399 | 430 F 3 6 1o | 13 16 28 | 23 28 29
1461 °| 1462 | 1523 | 1563 | 1584 | 1614 | 1644 | 1673 | 1703 [ 1732 8 3 6 9| 12 15 18 | 21 24 27
1761 | 1790 | 1818 | 1847 | 1875 | 1503 | 1831 | 1950 | 1987 | 2014 | 3 6 & | 11 1217|2022 25
1 [ 2068 | 2065 | 2122 | 2148 | 2175 | 2901 | 3227 | 2253 | 22700 3 5 8 (11 13 16 | 18 21 2¢
2304 | 2330 | 2355 | 2060 | 2405 | 2430 1 2465 | 2480 | 2604 | 2629 0 2 5 7| 1012 15 | 37 20 22
2663 | 2677 | 2601 | 2695 | 2648 | 3672 | 2695 | 2718 | 972 | 27650 2 5 7| 912 34 | 16 19 B1
2788 | 2810 | 2833 | 2656 | 278 | 2500 | 2023 | 2045 | 2067 | 2089 | 2 ¢ 7| 911 13 |16 185 20
301G | 3032 | 2054 | 4075 | 3096 | 118 ( 3137 | 3160 | 3181 | 3301 | 2 ¢ 6| 811 131517 19
8222 | 3243 | 3283 | 3284 2804 | 3824 | 3345 | 3365 | 3365 | 8404 | 2 4 6| 81012 | 14 16 18
3422 | ad4d | 3464 | 3483 | 9502 | 3522 | 9541 | 3560 | 8579 (3688 | 2 4 & 510 12|14 1517
J617 | 3686 | 8655 | 3674 | 3602 1 9711 | 3720 | 9747 [ 8766 | 3784 [ 2 ¢ B 7 9711|1315 17
3802 | 3820 | 3858 | 385G | 9874 | 3802 | 3900 | G027 3946 | 8862 | 2 4 5| 7T 911 |12 14 16
3979 | 3007 | 4014 | 4081 | 4048 | 4085 | 4082 | 4099 | 4116 (41330 2 3 B 7 210 |12 1415
4150 | 4188 | 4183 | 4200 | 4216 | 4232 | 4240 | 4265 | 4281 (428602 3 5| 7 0810|1113 15
431% | 4330 | 4345 | 4352 | 4378 | 4393 | 4409 | 4425 (444D (4456 § 2 3 5| 6 8 & |11 13 14
4472 | 4487 | 450R | 4518 | 4533 | 4548 | 4564 | 4570 (4584 (4609 ) 2 3 5| 6 8 9|1l 12 12
4624 | 4859 | 4853 | 4669 | 4683 | 4698 | 4713 (4726 | 4742 | 4T (I 3 4| 6 7 921101213

125




BHEE DuRHE

RADIO EMGIMEER'S POCKEY HOOK

% HOB“w_qﬂme.nnﬂ_ahaﬁsu TR T LOGARITHMS — {caminned)
4771 | 4786 | 4800 |"4B14 | IBZ [T4E43 | 4B5T | 4871 | 4886 (4ECO [ 1 T 4 |6 7 0 10 11 13 . I T . 1 |
4011 | 4925 | 4042 | 4055 | 4560 | 4503 | 4p97 | sory (zoss [Gosa |1 2 48 7 8| 101112 v 0 | 1 3 | »_4 [ 7 8 ]lo|rz2a s|7e¢
5051 | 5065 | BOTH | 5002 | 5IOB | 119 | 6132 (A145 | 6188|6172 |1 2 4|6 7 8| 81112 3 | (SE |
S S e dE i TR R R E T 8 T T N P |
5 W56 {7404 7412 | 7418 | TN | 7406 | 7449 | 7461 st_g MM {1 2 2 18 7
Baed | bars | B | o | SATY | Biom | Dok | 2em | os (mem |l 2 48 d 7 QB B o |G io68 Tefh 12 | Tohs | iR | 7eod | 7ela | getp em |1 2 3% 4 2 7
56 11 i ¥ &

BA2 | 5694 | 5705 | 6717 | 6720 | G740 | 5758 | S76a 575 (5788 | 1 2 3|5 @ 7| & § 19 60 | 7834 | 7842 | 7040 | TEST | 7864 | To72 | 7678 |Toée |7Eod 7TOL 1 1 2 3 1 £ 7
%ﬂﬁ%ﬁm%mﬁﬁg bar | oome coeo |1 2 /867 8810 Q| 59|03 T | Ties | TIAL | TUed | 774 | 176 T80 | 76T | TTI4 |11 3 44 7
5243 5 1 1 3
§__§H§“§sa§m§maszsa::f:wH ol DTS T TS| | T | 7oA |76 | TR TR 3811 8

; = :
6128 | 618 | 6140 | 6100 | G170 | 8160 | 6191 | €201 | €213 G2 |1 2 B4 5 8 7 2! = 62 “ﬁ Te31 | T3 | Tds | T2 | Tuon | 7960 | 7473 7080 | 1967 2 334 g
ﬁmﬂmmﬁﬁhmmpﬁpﬁgmmgwmmmme mggggmgwmgngw.—.ﬁﬁsesem ] 4 ]
8415 | 6144 | G451 | G 6503 6522
7 o | 65| 8120 | 8133 | 8112 | Br4p | 8158 | 8107 | B16g | 8174 | Aie2 | Ao 2 4 6
fowi B3 | Cosk | ness | haw | o0 | ShDO a0 G At ifigeld 2] & |5 | B (87 | 0 | 6 | oong | omg | 0 | saia | aonn i H H
G721 | 6Y30 | §738 | 6749 | 8758 | BYEY | 8776 6785 | 67N 6803 |1 2 3|4 5 B | B 68 | 8325 | B33l | B33G | A34q | BIGI | BIGT | A3 | B370 | 83T | D3u2 3 1 g
GHlZ | 6821 | 0830 | 6830 | 684y | GE5Y | G808 | @8Ts | GBS4 GRS |1 2 3|4 4 5| @ ©| 69 | 83me | 8i95 | blol | Bdo7 | B4l | B420 | B426 | B432 | 6439 | B44E |5 4 8
cu) [N E 0| | oyl e e | C | O 70 | pas1 | 457 | 8483 | 2370 | 8476 | 0e02 | 8488 | ne04 | p50n | 2508 2|9 3 4 8
8990 | 6RO8 | T0O7 | 7016 | 7024 | 7033 | 7042 | 7050 | 7050 6T 41 2 3 (8 4 B | 6 : Y 7 | n5in | 8519 | #agh | B5dl | 8557 | 8543 | 549 | 8a55 | BBEL | B5G7 /2 3 4 5
P | G e AR s a8 A BB BRI P34 dEE S e
i} -
7243 | 7951 | 7239 qus:,hm_ﬁa g_...us_qus_qam HuMu»La 74 | 6692 | 6696 | BT04 | B7IO | BTIS | 6722 | BT | BT Euim\__a 2|33 4 5 5
7324 | 7332 | 7340 | 7048 | 7356 | 7364 | 7472 | 7880 | 7388 73860 1 2 2 3 4 5. @ : |
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LOGARITHMS—(continued)
g i
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RADIO ENGINEER'S POCKET BOOK
lseansenreebusnnennebppsre| |

ANTILOGARITH MB—(consinned).
ANTILOGARITHME {continued). —
(T I T 7 , v own_a_. 5 | 8 q_w 8 |t23] es6l70os
1 2] 8 4 5 8 7 8 5|1 23 458678089 o 1T— , T ==
1738 | 31742 |'1748 | 1750 | 1754 | 1758 | 1782 | 1786 | 7770 | 177¢ f O T Gl O | .50 a16a | 3170 | 9177 | 2188 | 3i92 | 2156 | 9206 |22 (oo;m |ooom|i 1 2| 3 4 4 g7
ime2 | Ivee | 179t | 1795 | 1709 | 1003 | 1697 | 1ens | tmalo 1 1|3 T o | 51| 3938 | 343 | G251 | 2258 | 3266 | hz7d | 23 | 3Deo |36 (30441 2 3| 3 4 5| B § 7
1821 | 1824 | 1832 | 1837 | 1841 | 1845 | 1849 | 1854 | 1g5@ 12 Tl 1 + | 52f 231 | aa1e | X | 5G4 | 3342 | 3550 | 3357 (063 | 273 (saai |1 2 2| 3 4 5 6
1868 | 1871 | 1876 | 1475 | 1884 | 1BeA | 1852 | 1897 | 1801 .33 8 4 15| 53| 3388 | o099 | D04 | D112 | 3420 | 5429 | 3435 | 3443 | 3451 | 3469 3 {5 it
1910 1914 | 1918 | 1923 | 1029 | Xpo2 | 1938 | 1941 | 19d3 34 4 s | Gi| 487 | OATS | 348 | 3401 | 3480 | 3500 | 3516 | 3524 | 3532 | 3540 2 4 5 a
1554 1859 | 1963 | 1968 | 1672 | 1977 | 1982 | 1984 | 1991 3|3 4 4 L) 65| 4548 | 3856 | 065 | 4574 | 358 | 8589 | 3597 | 3606 | G514 | 423 2 4 5 7
2000 | 2004 | 2009 | 2013 | 3018 | 2023 | 2024 | 2032 | 2037 3 4 4 O | 58] 3831 | 3639 | 3848 | 3656 | D664 | 3672 | 3681 | 2680 | 3BW | 0T 3 4 7
2046 | 2051 | 2088 | D061 | 2085 | 2070 | 2075 | 2080 | 2084 | O 2 34 4 & | 57| g7i5 | 3734 | 3733 | 3741 | 750 | Zis4 | 76l | BTG | B4 | T 3 4 7
2004 | 2000 2104 | 2100 | 2118 | 218 | 2123 | 328 | 2133 | o 2 34 4 & | 58| 3802 | 3811 | BA19 | 3828 | 3837 | 3846 | 3855 | 3s84 | 3873 | 383 23| 4 4 7
2143 | 2148 | 2153 D150 | 2163 | M6R (373 78 meafo 1 2 B 34 dlo o | G3] 3890 | 3899 | D908 | VLT | 2uzd | 393G | 3946 | 3954 | 3003 WAL 2 2| 4 6 78
2103 | 2108 | 2203 | 208 | 23 | 28 | 223 | 298 | P24 3 141518 o | ‘60| ooal | 3900 | 2099 | 4009 | 4018 | 4027 | 4038 | 304G | 4055 4064 2y 5 8 7
2241 | ZMO 2254 | 2950 | 2065 | 2970 | 2275 | 2380 | 2285 3 W] W w | BL] 4074 | 4083 4093 | 4102 | 4111 | 4121 | 4100 | 4140 | 4160 @ 4158 3| 4 B 8
2208 | 2301 | 20T | 2313 | 2317 | 2323 | 2328 | 2333 | =30 3|4 ¢ B Z | 62| 4185 | 4178 | 4188 | 4198 | 4207 | 4217 | 4227 | 423§ | 4246 | 4256 I| 45 B
2350 | 2355 | 250 | 2366 | 2371 | 2377 | 2382 | 2388 | 2193 145 5| 83 4208 | 4278 | 4285 | 4205 | 405 | 4315 | 4025 | 4535 | 4345 | 4355 3 [ 8
2404 2410 | 2415 | 2423 | 2227 | 2452 | 2438 | 3443 | oa4p 445 S| 1| 4355 | 4376 | 4335 | 4995 | 1408 | 1418 | 4826 | 4436 | 4440 | 44BT a 5 B &
2460 | 2468 | 2472 | 2477 | 9483 | 2483 | 2495 | 3500 | 2606 | 1 i58 Z | ‘85| 4467 | 4477 | 4487 | 4498 | 4508 | 4510 | 4525 | 1530 | 4560 | 4560 3 b 8
3518 | 2523 | 2620 | 253 | 2541 | 2547 | 2553 | 2559 2564 |1 1 2|5 i85 66| 4571 | 1581 | 4592 | 4803 | 4613 | 1624 | 4634 | 4535 | 4858 | 3647 2 3 5 7 81
2576 2662 | 2609 | 2504 | 2000 | Bb0G | 2612 | 9815 | 2624 4|4 55 o | @7} 4677 | 4688 | 4699 | 47iC | 4721 | 4732 | 4742 | 4753 | 4784 | 4775 3 5 8 81
263G | 264 | 2640 | 9555 | 2661 | 2667 | 9873 | 2579 | 9685 3 i3 8 = | 'eal 4788 | 4707 |-4908 | 4BLD | 4381 | 4842 | 4357 | 4864 | 4875 | 4887 a a § N
2698 | 2704 2710 | 2718 | 2723 | 2729 | 3135 | 2742 | 2748 i|4 5 6 O | ‘g5| 4898 | 4909 | 4920 | 4902 | 4943 | 4855 | 4966 | 4977 | 4980 | 5000 3 & 91
2761 | 2767 | 2773 | 2780 | 2783 | 2783 | 2709 | 2805 | ZAlo 4|45 8 = 0| 5012 | 023 | 5003 | 5047 | 5054 | 5070 | 5052 | 5063 | 5105 | BLLT 4 8 91
2625 | 2631 | 26838 | 2044 | 2651 | 2858 | 2864 | A1 | 2877 4|65 8 71|5120 | 5t4C | 5152 | 5164 | BI7a | G188 | 5200 | 512 | 5224 | 5256 4 [ 101
9891 | 2AGT | 2904 | 291F | 2017 | 2824 | 2931 | 2088 | 2044 E 5 B 72| 5248 | 5260 | 6272 | 5234 | 5297 | 530p | 532 | 5333 | 5346 | Sa58 24 8 o1
2958 | 2065 | 2072 | 2979 | 2085 | 2092 | 2090 | 3008 |A013 f1 1 E 5 8 73| 5370 | 5307 | 5395 | 5408 | 5420 | 543 | 5245 | 5458 | 5470 | 5483 3 4 8 10 11
2027 | 3094°| 3041 3 | 3055 | 9063 | 3069 | 3076 | o034t 1 2|3 4 E g & 74 ) 5495 | 5508 | 5531 | bs34 . 5548 | 5550 | 56T2 | 56as | Soon | BEIol1 3 4l 5 @ 10 132
3077 3105 13112 | 9139 1 3196 1 3133 | 3141 13148/ 315501 1 B/3 4 45 § 6 T 3 : —
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INDEX

A

Abbreviations, 11, 12, 26
, amateur, 70
——, international, 70
A.C., Ohm's law for, 24
Accumulator, neid for, 49
charging, 49
data, 49
paste, 50
Acorn valve bage connections, 28
Aerial data, 32
, frame, 33
length of, 32
reflector, 32
——, wire for, 32
Air, 8.1.C. of, 55
Alphabet, Graek, §3

—-—, phonstic, 75
Aluminium, 87
, density of, 64
, weight of, &7
Amstour abbreviations, 70
—— call signs, 73
—~—— wave bands, Britigh, 78
American valve base connectiona, 26
——— wire gauge, T9-82
Ampere hour, 16
——, international, 18
turns, 18
Anti-logarithma, 128-132
A.ntimony, 87
——, weight of, 57
Anulus. formuls for, 99
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Are, formule for, 99
entan, specific resistance of, 56
Argenic, 87

B

B.A, thronds, tapping sizea for, 59
Band-paae tuners, 26
-Barium, 87
Battery leads, colour codes of, 67
Beryllium, 87
Birmingham wire gauge, 79
Bismuth, 87

, weight of, 87
Bornite, 46 i
Brass, fiux for, 90
, weight of, 87
Brazing spelter, 9¢ |
British amateur wave-band, 76
Association serews, 58
~—-— Imperial Standard wire gauge, 7%
—— Btandard fine threads, §9
Thermal Unit, 19
Bromine, 87
Brown and Bharpe wire gauge, 79

~

(3}
Cadmium, 87
Caesium, 87
Cglecium, 87 .
Calido, specific resistance of, 56
Call signs, amateur, 73 T4
Calorie, 19
Capacity of fixed condenser, 24
of variable condensers, 23
. unit of. 16
Carborundum, 48
Cassiterite, 46
Casgt 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

, segrment for, 99

Cireles, chords of, 86

Circuit, series, current in, 25

. tuned, resistance of, 25
Circuits symbels, 13

Climax, specific resistance of, 58
Cobalt, 87

Code, colour, 66

. intornational “ §,” 68, 69

——, Morse, 72

—, “QRE,” 71

—, CQ8A 71
, CRAT” 71

Coil data, leng-wave, 34

, madivm-wave, 35

, short-wave, 3544

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

, reactance of, 25

Colowr codes, 6667

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

Congtantan, specific resistance of, 56
Continental vaive base connections, 30
Conversion factors, metric, 93
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Copper, 87

5 , density of, 64

. flux for, 80

L ancoific reeistance of, 58
, watrhth ot 47

wire data, 77

Cosscant of gnele, 103

Cosine af angic, 103

Cogines, table of, 119-124
Cotangant of angle, 103
Coulombs, 21

Crystal combinations, 48
data, 46

Crystals, chemical symbols for, 46

Cuzzent-carrying capacity of lamps, 42

—-—, unit of 16 1

D

ID.C., Ohm’s law for, 24
Deaf-aid valve base connections, 26
Decagramme, 92
Trecainetre, 92

Drecibel defined, 83

Decibels and power ratio, 83
Decimal equivalents, 91
Decimetre, 92

Decoupling resistances, 47
Dielceiric constants, 55
strengths, 55

Drills and drilling, 5%

, gouge sizes of, 60

s letter sizes of, 60

. twist, 60, 81
Duralumin, weight of, 57
Dynamie energy, 18

Dyne, 16, 18

E
Ebonite, dielectric strength of, 58 o
, 8.1.C. of, 85
. g 138

Ebonite, weight of, 57

Eleotric motor, horse-power of, 85

Electrical aquahiﬂns, 21 o

Electrolyte jelly, 51

, neutralising, 51

Elements, metallic, 87 -

Ellipse, formula for, 100 |

Energy, 18 |

English weights and measures, 116-118; metrio
squivalents, 95-96

Equivalents, decimal, 91

of metric weights and measures, 95-96

Erbium, 87 /

breg, 18

Eurska resistance wire, 43 [

, specific registance of, 56

Excello, specific resistance of, 56

B
Ferro-nickel, specific resistance of, 58
Fine solder, S0
Fixed condensor, capacity of, 24 -
Flint glass, 8.1.C. of, 55
Fluxes for soldering, 90
Foot pound, 18
poundal, 18, 21
Foree, 18
Frame aerial data, 33
Frequency formula, 22
of musiecal notes, 84
wavelength conversion table, 65
Frustum of coene, formula for, 160
Fuses, colour code of, 66

G
g, powers and roots of, 110
Gadolinum, 87
Galena, 46
Gallium, 87
Gauge points for slide rule, 167

137

v

= b =




Gauges, wire and sheet-metal, 79-82
German silver, specific resistancs of, 58
Germantura, 87

Glass, dislectric strength of, 55

, flint, 8.1.C. of, 55

plate, S.1.C. of, 55

Glucinum, 87

Gold, 87

—— and silver wire gauge, 79

, density of, 64

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

— H

Hard solders, 90

Heat, 19

Hectogramme, 92

Hectometrs, 92 ©
Hertzite, 46

H.F. metal rectifiers, 53
High-frequency transformer ratio, 23
tension metal rectifiers, 52
Hivae midgoet valve hase connections, 30
Horse-power, 20, 21, 85 v

hour, 20

I

Ice, density of, 64

Ideal, specific resistance of, 56
Indium, 87 1
Inductance fermula, 22

of single layer coils, 25

, WINEE o,

Induective rsatance, 22
Internatiousl albreviationa, 70
—— nmniteur eall signs, 73
— Blpara, L
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International Morse cods, 72
ohm, 16

—— Q. code, 68, 68

—— Q.R.K. code, 71

—— Q.8.A, code, 71

~—— R.8.T. code, T1

volt, 17 i i
watt, 17 3
Iridium, 88

Iron, 88

, density of, 64 »
~——, flux for, 90

-—— pyrites, 46

, specific resistance of, 5B

, wolght of, 57

Irregular figurs, formula for, 97

d
Jelly electrolyte, 51
Joule, 18
Joules, 21

K

Kilocycles to metres, econverting, 65
Kilograrnme, 92

Kilometre, 92

Kilowatt hour?20, 21

Kilowatts, 21

Kinetio energy, 18

Krupp metal, specifie resistance of, 56

L

L.T. metal rectifiers, 54

Lamps, current-earrying capacity of, 49
Lancashire wire gauge, 79, 80
Lanthanum, 88

Load, 88

, density of, 64

——, flux for, 90

, 8pecific resistance of, 56
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Lead, weight of, 57
Lettor gizes of drills, 60
Linear meagure, 93
Ligquids and solids, density of, 64
Lithinm, 88
Logarithms, 125-128
s Long-wave coil data, 34

M
Magnesium, 88 P
, 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, 66
Medium wave coil data, 38
Megadyne, 18
Mensuration, 97-101
Mercury, 88
, density of, 64
, weight of, 57
Metel gauges, 78-82
rectifiers, H.F., 53
, H.T., 52
, L.T., 54
Metallic elements, 87-89
Metals, weight of, 57
, Tesistance of, 114-115
Metre, 92
Metres to kiloeyeles, converting, 65
Metric conversion factors, 93, 94
system, 92-94
weights and measures, equivalents of, 95
Mica, dielectric strength of, 65
———, 8.I.C. of, 55
Micanite, dielectric strength of, 56
Millimetre, 92
Molyhbdenite, 46
Melybdenum, 88
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Monel metal, specifio resistance of, 56

Morse cods, 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
Neodymiam, 88

Nichrome, speoific resistance of, 56
Nickel, 88

, density of, 64

, 8pecific resistance of, 56

, weight of, 57

Niobium, 88

Notes, musical, frequency, 84

0

Qotal valves, base connections for, 28
Ohm, international, 16

Ohm's law for A.C., 24

for D.C., 24

Old English wire gauge, 82

Osmivm, 88

P

Palladium, 88

Paper, 8.1.C. of, 55
Parabola, formula for, 100
Paraffin wax, 8.1.C. of, 55
Parallel condensers, 24
resistances, 24

Pastes for accumulators, B0
Peak separation, 25
Pendulum. length of, 19
Petrol engine, horse-power of, 83
Pawter, flux for, 90
Pewterer’s solder, 9
Phonetic alphabet, 75
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# and g, powers and reota of, 1o
Pinian wire gauge, 79, 80
Pl?lluf’p g%as, I.C. of, 55

atinoid, specific resis o8
Platinony %]; tance of, 5§
, density of, 64
» welght of, 57
Flumber's solder, 90
.E.M.(i; aerial, 32

orcelain, dielsctria stren, a
Potassium, 88 gtk of, Ga
Potential, unit of, 17

Poundal, 18

Power, 21
ratio and deeibels, 83
, unit of, 17

Powers and reots of numbers, 111-113
of rand g, 110
Prageodymium, 88
geﬁxes, 13, 92

esspahn, dielestrie strength of, 55
—— 8.LC. of, 55 g
Frism, formula for, 100
Pyramid, formula for, 100

R
Radium, 88
Reactance, 22
» net, 25
of coils, 25
of condenser, .25
Rectangle, formula for, 97
Rectifiers, H.F. metul, 53
——, H.T. metal, 52
» L.T. metal, 64
Reflestor aerial, 32
Resista, specific resistance of, 58
Resistance of metals, 114-115
. unit of, 17
IResistances, colour code of, 66
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Resistances for decoupling, 47, 48
for voltage dropping, 47, 48
—— in parallel, 24

in series, 21

Rheostan, speeifie resistanac of, 56
Rheostine, specific resistance of, 56
Rhodium, 88

Roots and powers of numbers, 111
of # gnd g, 110
Rose’s metal, specific rosistance of, 56
Rubber, dieleatrio strength of, 55
Rubidium, 88

Ruthenium, 88

Samarium, 88
Scandium, 89
Screw threads, B.5.F., 59
» Whitworth, 59
Screws, British Association, 58
, wood, proportions of, Gl, 63
E— , sizes of, 62, 63
Sea water, density of, 64
Secant of angle, 103
Sector of cirele, formuln for, 90
Segment of eircle, formule for, 09
of ephere, 100
Series circuit, current in, 25
condensers, 24
resistances, 24
Sheet metal gauges, 79--82
Shellae, dielectrie strength of, 55
, 5.1.C. of, 55
Short-wave ooil data, 36-44
Sidereal time, 19
Bilicon, 46
Silver, 8%
, density of, 64
——, weight of, 57
—— wire gauge, 79, 80
Sine of an angle, 103
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Sines, cosines and tangents, 118-124
Slide rule gauge points, 107-109
Bodium, B9

Boft golders, compositions of, 80
Boldering, fluxes for, 90

Solders, composition of, 90

, hard, 80

, soft, 90

Bolids and liquids, density of, 64
Specific gravity of scoumulator acid, 49
resistance of materials, 58
Bpelter, 80

Bphere, formule for, 100
Spherical zone, 100

Bpheroid, formuls for, 101
Sguare, formula for, 97

Stalloy core stampings, 45
Btampings, stalloy, 45

Standard wire gauge, 79-80
Steam-engine, horse-power of, 85
Bteel, flux for, 80

, specific resistance of, 58

, weight of, 57

Btrontinm, 8§

8tub’s iron gauge, 79-80
Superior, specific resiatancs of, 56
Symbols, 13

T

Tangent of angle, 103
Tangentas, table of, 119-124
Tantalum, 8%

Tapping eizes for scrows, §9
Tellurium, 46, 89

Terbium, 89

Thallium, 89

Theoretieal signs, 14
Therlo, specific resistance of, 56
Therm, 19

Thorium, 88
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Thulium, 88

Time, 19

Tin, 89

, density of, 64

—~—, flux for, 50

stone, 46

, weight of, 57

Tinmun's solder, 90

Titanium, 89

Tonne, 9%

Transformer data, 45

, Mains, 46

ratio, HLF_, 23

Trapezoid, formula for, 97
Triangle, formula for, 97
Trigonometrical equivalents, 108
formulse, 102

—— functions, 106

tables, 118

Tuned ecircuit, mnagnification of, 25
, registance of, 25

, wavelength of, 22
Tungsten, 89

, density of, G4

Twist drill gauge sizes, 60
—— drilla, letter sizes of, G0
for wood screws, 61

LE
Ugnit, B.0.T., 16
charge, 16
of capacity, 16
of conductance, 17
of current, 16
of force, 18
of inductance, 16
of magnetio pole, 17
of potential. 17
of power, 17
of resistance, 17
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Unita, 13

and squivalents, 20
, international, 17
Uranium, 89

, density of, 64

\'

Valve base conneetions, acorn, 20

» continental, 30

—s —a— — deaf-aid, 26

, Octal, 26

—-— contact arrangements, 27

-——, Hivae, midget base connections for, 30
leg spacing, 31

symbols, 15

Valves. Mullard side-contoct sonnections, 30
Vanadium, 80

¥ariable eondensars, capacity of, 23

Yolt, international, 17

Voltage dropping resistanees, 47

w

Waaliburn and Moen wire gauge, 8]
Water, density of, 64

Watt, 20, 21

, international, 17

Watts dissipated, 24

Wave bands, amateur, 76

Wavelength formmila, 25

-frequeney conversion table, G5

of nerial, 32

of tuned eircuit, 22

‘Wedge, formula for, 100

Weight of ebonita, 57

of metals, 57

Weights and measgures, 116—118

, equivalents of Imperial metric, 95-00
Whitworth threxds, tepping sizes for, 59
Wire, Eurcka, 45

——— datu, eopper, 77
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Wire for acrial, 32

gauges, 79

Wood's metal, 90 .

. Bpecifie resistance of, 66
Wood-screw proportions, 61
Wood-screws, clearing sizes for, 59
, slzes of, 60, 62

, twist drille for, 81

‘Wrought iron, weight of, 57

Y
Ytterbium, 89
Yttrium, 80

Zz
Zinc, 89
——, density of, 64
——, flux for, 90

, apacific resistance of, 456
, weight of, 57

Zinoite, 46

Zirgonium, 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
repreduttion, they
are ldeal for measure-
ment, [ONE-LOrrec.

tion, fault tracing,
i ete.

Light apd comfort-
able in wear during
long spells. Three
resistances — {20,
2,000, & 4.000 chms,
—one price—

SUPERSENSITIVE
HEADPHONES

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

ERICSSON TELEPHONES LTP.
22, LINCOLN'S iNN FIELDS, LONDON, W.C.2,
Telephone : HOLborn 6934,

Y SPEAKERS
& COMPONENTS

Yoo chorice I renom
1(/‘9/9 qwd FAGCTORY

x SPEAKERS

RW TRANSFORMERS
MW VALVEHOLDERS

SWITCHES
OUR TECHNICAL =
DEPARTMENT IS CHOKES
AT YOUR SERVICE,

WHITELEY ELECTRICAL RADIO Co. Ltd
MANSFIELD, NOTTS.
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The Ideal Book For
All Radio Men

THE PRACTICAL
WIRELESS
ENCYCLOP/DIA

By F. J. CAMM
(Edltor of Practicai Wireless)

This velume forms a complete guide
to the eonstruetion, eparation, repair
and prineiples of every type of wire-
less receiver; imcluding definitions,
explanations, formulae and complete
inatruetions on the making and testing
of various wireless components. A
unique volume with every technienl
term. formula and fact explained in
language which even the beginner
will understand. A specinl feature
of the work is the illustrations, which
meclude a complete series of cirpuits
for every type of modern receiver.
400 pages; 482 illustrations.

10/6 net. (By post 11/)

Of afl Booksellers, or by post from :
GEORGE MNEVYNES, LTD., (Back Dept),
Tower House, Southampton Streer, Strand,

Lendon, W.C2.

The Best Book For All
Radio Service Men

PRACTICAL
WIRELESS
SERVICE
MANUAL

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

Cheptera on Choice and Types of
Instruments, Fault Tracing without
Ingtruments. Measuring lesistanee,
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., ectc. 288 pages.
Over 220 illustrations.

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

Of all Booksellers, ar-by post from:
GEQRGE NEWNES, LTD., (Bock Dept.),
Tewer House, Southampton Streer, Strand,

London, W.C.2.




An Authoritative
New Work

NEWNES
SHORT-WAVE
MANUAL

By F. J. CAMM

(Edltor of Practical Wireless)

This complete work on the whole
subject of short-waves is an important
contribution to the literature of radio.
1t deals thoroughly with the many
problems underlying the design of
short-wave apparatus, the special
eircuits which yield the best results,
and designe for receivers based on
those circuits, Many useful tables
are included.

é/- net. (By post §/4)

Of all Booksellers, or by post fram :
GEORGE NEWNES, LTD.. (Book Depr.},
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. . CAMM
(Editar of Practical Wireless)

Modern elreuits of every type, wirlng dia-
grams and instructlons for asgembling and
wiring, Incloding Clreuits for Battery and
Maina-Operated Reccivers, Adaptors, Units,
Portahles, Short-Wave Heceivers, All-Wnve
Receivers, Ampllfiers, and a2 Room-to-Room
Coremunicatur. A complete gudile to the
construction of all types of receivers from
erystnl scte to superhets, from battery sets
to main sets, from all-wave to short-wave
sets, from sunplifiers t0 & foom-to-room
communicator. All of the cirenits described
have been built and tested, and in many
cases wirlng dingrams have been included,

5/« net. (By post 5/6)

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

Londan, W.C2.




For Engineers

DICTIONARY OF METALS
AND THEIR ALLOYS
Edited by F. J. CAMM

Deals with every known Metal and Alloy.
Specinl sections deseribe hardening and
tempering, polishing and finishing tectals,
chewnleal colouring, electro-plating, ete., ete
With useful tables of sheet metal aml wire
yauges. Tle alphabetical arrapgement of
the eontents enables the book to be rapidly
consulted,

6/~ net. {By post 6/6)

WORKSHOP CALCULATIONS
TAELES AND FORMUL A

By F. ). CAMM

Contents :=Aligrometer nad Vernigr, Men.
suratlon, Square Roots and Cube Roots,
Arithenetical, Geometrical, aml 1larinonical
Proyressions, English Weights aud Measures,
Decimal Equlvalents. Horse-power, Foree,
LEnergy snd Power, Polleys, Levers, Slile
Rule, Screw Cutting, The Dividing Head,
Trill Bizes, Lognrithin Taldes, leat, Time
and Velocity, Electrical linits, Parallelogram
of Forces, Centrifupal Force, Metric Systems,
Bpur Gearing, Tapers nud Ancles, Melting
Points of Metals, Weighta of Wond. Powers
and Routs of Nunbers, Wire and Sheetmetal
Gauges, Natural Sipes, Cosines and Tan-
gents, ete.
§/- net. {By post 5/6)

Of all Backsellers, or by post from :
GECORGE NEWNES, LTD., {Book Dept.),
Tower House, Southampton Street, Strand,

Lendon, W.C 2.

A Reference Book For Every Engineer

PRACTICAL MECHANIC'S
HANDBOOK
By F. . CAMM

Contents : —Mensurntion, Powers  and
Roots of Useful Factors. Trigonometrical
Funclions. Metrie  System.  Imperial
Weights and Mensures. Meghanical Drow-
ing. Principles of Meechanical Drawing.
Blreprinte. Rending and Using the Miero-
meter and Vernler. Drills and Drilling,
8pecial Cutters, Reamers. Otlier Cutters,
Smaill Taps, Dies, etc. Files and Filing.
Marking out for Machining. Latlie Tools
and Teol Angles. Turning Between Centres.
Borlng. Screw Cutting. Lathe Equipment.
Lathe Centres. Latha Tool-bits. Grinding
Ogperations.  Grinding in the Lathe. The
Dividing Heard. Gears. Soft Soldering.
Bilver Soldering and Bruzing. Solderiag
Alumininm. Making Spot Welders. Rivet-
lng. Polishing ond Finishing Metal. Hanl-
coing and Tomupering. Case Hardening.
Chemical Colouring of Metals. Electro-
Plating. Chemical Plating. Spray Method
of Conting Surfaces with Metal.” Rustproof-
ing Iron and 8teel.  Bolts, Nuts and Screws.
Pattern Making for Castings, Castlng Small
Partd. Sheetmetal Work, Repoussé Work,
Bliarpening and Setting Woodwarking 'T'ools.
Wood Finkshes, Woodwork Joints.  Silver-
ing Glasa. Batterv Chnreing. How to
Obtain a Patent. Workshop Receipts.
Glues, Cements and Adbesives. Repalring
Geay Teeth. Temperaturo Hecording Paints.
Tables, ete,
10/6. (By pose 11/-)

Of all Booksellers, or by post from :
GEORGE NEWNES, LTD., {Book Depr.},
Tower House, $cuthampron Streer. $trand,

Lendon, W.C.2.
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WIRELESS TRANSMISSION
By F. ). CAMM

A book which covers fully and elearly
the whole field of wireless transmission
for tho amateur enthusiast, from the
obtaining of an amateur transmitting
licence te the cunstruction and gpera-
tion of a transmitter. The contents
inglude:  Fundamental Prinaiples,
Valves, Transmitting Cirouits, The
Radio-Frequency Power Amplifier,
Modulation Systems, Electronis Rodia-
lion, Ons-Vaelve Battery-Operated
Transmatter, Aerials, Station Layout,
Frequency Meters, H.T. Supplies, Ten-
Watt A.C. Operated Transmitter, ete.
With 120 illustrations.

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

EVERYVAN'S
WIRELESS BOOK
By F. J. CAMM

General Principles of Wireless Re-
ceivers. Testing. Bpecial Remedies
for local conditions. Noises. their
Causoe and Remedy. Eguipment
Troubles. Short-\Wave Trcu. Tin-
proving the Quality of Reproduction.
Accumnlators and Batteries, ete.  With
200 illustrations and diagrams.

&/- net. (By post &/8)

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

Londap, W.C.2.

WIRELESS COILS,
CHOKES & TRANSFORMERS
And How to Make Them
By F. ). CAMM

Chapters on Coils: Types and Prin-
ciples, Resistance, Inductance, and.
Capacity, Screened Coils: Materials
and Construction Circuits, A Band Pass
Unit, Screened Superhet Coila, Short-
Wave Coils, Sereened Short-Wave Coils,
Adjusting and Testing Cotls, An Ali-
Wave Tuner, HF. Chokes, L.F. and
Smoothing Chokes, Low-Frequency
Transformers, Making Mains Trans-
formerg, Coil Data and Formule, otc.
With 126 illustrations,

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

RADIO
TRAINING MANUAL
FOR THE SERVICES

AND THE TRADE
Edited by F. ). CAMM

A complets course on the principles
and practice of radio. Specialiy de-
gigned and graded for students and
those desiring to enter the Services.

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

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

Lendeon, W.C2.
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SUPERHET MANUAL
Edited by F. J. CAMM

This important new book is devoted
to modern Superhets and deals with
fundamental principles of radio, prob-
loms of selectivity, ¥alve fundementals,
the principles of the Superhet, general
design, aerial design, variable selce-
tivity, noise suppression and A.V.E., |
tone eontrol, servicing superhets with
the Cathode-rny tube, etc. ,

6/« nat. (By post 6/6) l

THE MATHEMATICS
OF WIRELESS

By RALPH STRANGER

This brilliant and experienced writer
on Wireless makes even the most
abstruse topie intercsting—and amus-
ing! The book deals with: Arith-
metic, Algebra, Powers and Roots.
Differential Caiculus. Integral Caleu-
lug. Trigonometry. The Slide Rule.
Logarithms. Efficiency. Curves and |
Graphs in Wiraless,

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

Of all Boaksellers, or by post from :
GEORGE NEYYNES, LTD.! (Baok Depe.),
Tawer Houge, Southampron Street, Strand,

London, W.C.2.
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Yaluable Pocket Books
NEWNES ELECTRICAL
POCKET BOOK -

{New and Enlarged Edition)

This handy pocket book comtains
& profusion of diagrams and sketches -
together with graphs. It deals with |
Accumalators, A.C. Theory, Battery
Charging, Lighting, Magnetism,
Motors, Rectifiers, Transmission,
Switechgear, Water Heating, ete.

5/- net. (By post 5/46)

THE WELDING
ENGINEER’S
POCKET BOOK

Cantents :—Tables. Electric Arc Welding.
The Electric Arc as & Malntenance Tool.
Electric Arc Cast Iron Welding. Planning
A Welding Bhop. TElectrle Resistance Weld-
ing. Resistanee-welding Machines. Projec-
tion Welding. Settings for Resistance
Welding., Seam Welding. Butt Welding.
Flectrle Brazing. Aunfomatic Welling, Oxy-
seetvlene Welding—Procedure for Yarious
Metals, Oxygen Cutting. Thermit Weld-
inz. Protections for Welilers. Testing by
X-Rays. Other Methode of Teating.
5/- net. (By post 5/8)

Of all Booksellers, or by post from :
GEORGE NEWNES, LTD., (Book Depc.),
Tawer House, Southampton Streee, Strand,

London, W.C2.




PRACTICAL
WIRELESS

Edited by F. ). CAMM

i

6d. Every MONTH

Published by GEQ. NEWNES, LTD.

THE LEADING WEEKLY FOR ALL
ENGINEERS

PRACTICAL
ENGINEERING

Edited by F. . CAMM
4d.Every THURSDAY

Fublished by GEO. NEWNES, LTD.







