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BRITISH AND U.8.A. RESISTANCE COLOUR CODE.

Colour code shall consist of four bands of colour which may be
adjacent to each other or be slightly separated from each other as
desired. They shall be placed on the resistor towards one end of it and
the significance of the colour bands shall be read from the band nearest
to one end and in the order of the bands as follows :—

Band Indicates

1st First significant figure of the resistance value.

2nd Second significant figure of the resistance value.

3rd Decimal multiplier applicable to the first two significant figures.
4th % Tolerance.
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The meaning assigned to the various colours are set out in the
Table below :— f

Significant| Decimal
Colour Shade Figures Multiplier | Tolerance

Black e 0 1 —
Brown No. 13 1 10 —
Red ... No. 38 2 100 —
Orange No. 57 3 1,000 —
Yellow No. 55 4 10,000 -
Green g No. 26 5 100,000 —
Blue ... No. § 6 1,000,000 -
Violet 43 A * 7 10,000,000 —
Grey ... No. 31 8 100,000,000 —
White e 9 1,000,000 000 —

. Gold (metallic) i - 0.1 5%
Silver (metallic) ... . - 0.01 109,
No additional colour —_ - — 209%

*No suitable shade is included in the B.S. Specification.
The violet shall be a dark violet.
Note.—The shade colours specified are those referred to in B.S.S. No.
381C—1931.
The above information supplied by courtesy of Dubilier Condenser
‘ Co. (1925) Ltd.
1



BRITISH AND U.S.A. COLOUR CODES FOR FIXED MICA

CONDENSERS.
1 2 3 4 5 6
Divrect Percentage
Colour First | Second | Third Multiplier Current Tolerance
Mark | Figurve | Figure | Figure Value Voltage Plus or
Test Rating| Minus
Black 0 0 0 Nil — .
Brown ... 1 1 i X 10 100 194
Red 2 2 2 X 100 200 29
Orange ... 3 3 3 x 1,000 ° 300 3%
Yellow ... 4 4 4 X 10,000 400 4%,
Green 5 5 5 X 100,000 500 5%
Blue 6 6 6 % 1,000,000 600 6%
Violet ... 7 7 7 X 10,000,000 700 7%
Grey 8 8 8 % 100,000,000 800 8%
‘White ... 9 9 9 % 1,000,000,000 900 9%
Gold — —_ — =+ 10 1,000 5%
Silver — — — = 100 2,000 109,
No Colour —_ * T — 500 209%,
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BRITISH AND U.S.A. COLOUR CODES FOR RADIO COMPONENTS.

FUSES.

Colour : Value : Colouy : Value :
Black <. .060 Amp. Dark Blue 1 Amp.
Grey «. 100 Amp. Light Blue 1.5 Amp.
Red... w. 150 Amp. Purple ... 2 Amp.
Brown wes  +250 Amp. White ... .. 3 Amp.
Yellow «. 500 Amp. Black and White 5 Amp.
Green we 750 Amp.

FIXED CONDENSER LEADS.
Value : Colour :

Centre lead of Voltage doubler Condensers White

Principal Negative Lead Black

2nd Negative 3 Brown

3rd & Iy Grey

5th highest Capacity + Violet

4th s o + Blue

3rd i 4 -+ Green

2nd i b -+ Yellow

Highest Capacity Red

When 2 capacities are of the same value, the one of the higher voltage
rating has the higher colour in the table.

Series connections are marked ¥
Common Positive junctions are marked -+
Unconnected sections are marked &

Common Negative junctions are marked —
Examples :—
6 + 6 = A series voltage doubler connection.
2 4+ 2 = Two 2uF condensers with common positive lead.
4 & 4 = Two isolated 4uF condensers.
8 — 8 = Two 8uF condensers with common negative lead.

WANDER PLUGS.

Value : Colour :

Il

Il

Highest + H.T.

2nd highest + H.T.

3rd highest 4+ H.T.
4th highest 4+ H.T.
L.T. Positive

LT —

H.T, —

G.B. +

Highest G.B. —

2nd highest G.B. —

3rd highest G.B. —

Red
Yellow
Green
Blue
Pink
Black
Black
Black
Brown
Grey
‘White

Any additional battery lead is Violet, and any centre tap is White,



BRITISH AND U.S.A. COLOUR CODES.

U.S.A. COLOUR CODES FOR LOUDSPEAKER LEADS AND PLUG
CONNECTORS.

A = Blue lead. B = Brown lead. C = Red lead. D = Black
and Red striped lead. E = Slate and Red striped lead. F = Yellow
and Red striped lead. G = Black lead. H = Green lead. ] = Black
and Green striped lead. K = Yellow and Green striped lead.

~

P = Primary. S = Secondary.
Sketch A.
Plugs shown with Pins facing the reader.
Sketch B. '
Plugs shown with Pins facing the reader.

Sketch C.
Plugs shown with Pins facing the reader.

Sketch D,

Plugs shown with Pins facing the reader.
Sketch E.

Plugs shown with Pins facing the reader.

Sketch F.
Plugs shown with Pins facing the reader.
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BRITISH AND U.S.A. COLOUR CODES.

BRITISH COLOUR CODE FOR BATTERY CORDS.

Colour.

Maroon
Maroon and Red

Black and Green

Black with Green Tracer

Green

Black with Yellow Tracer

Yellow

Black with Red Tracer
Black with Brown Tracer
High Potential, Brown

Purpose.
3rd Positive Voltage.
2nd Positive Voltage.
Highest Positive Voltage.
2nd Negative Bias.
Maximum Negative Bias.
Positive Bias Voltage.
Negative L.T. Voltage.
Positive L.T. Voltage.
Negative H.T.
Loud-speaker Connections.
Loud-speaker Connections.

§W|NDING

FIELD
WINDING



U.S.A. COLOUR CODE FOR
A.F. Transformers.

Blue = plate (finish) lead of primary.

Red = B + lead (this applies whether ‘the primary is plain or
centre-tapped).

Brown = plate (start) lead on centre-tapped primaries. (Blue may
be used for this lead if polarity is not important).

Green = grid (finish) lead to secondary.

Black = grid return (this applies whether the secondary is plain or
centre-tapped).

Yellow = grid (start) lead on centre-tapped secondaries. (Green
may be used for this lead if polarity is not important).

Nore.—These markings apply also to line-to-grid and tube-to-line
transformers.
Loudspeaker Voice Coils.

Green = finish.

Black = start.

Loudspeaker Field Coils.
Black and Red = start.
Yellow and Red = finish.
Slate and Red = tap (if any).

Power Transformers.

1. Primary Leads wes Black
If tapped :
Common... ... Black
Tap ... Black and Yellow Striped
Finish - ... 5 Black and Red Striped
2. High-Voltage Plate Wmdmg ... Red
Centre-Tap Red ami Yellow Striped
3. Rectifier Fil. Winding Yellow
Centre-Tap ... Yellow and Blue Striped
4. Fil. Winding No. 1 - ... e ... Green
Centre-Tap . Green and Yellow Striped
5. Fil. Winding No. 2 ... Brown
Centre-Tap ... Brown and Yellow Striped
6. Fil. Winding No. 3 ... s Slate
Centre-Tap ... Slate and Yellow Striped

RADIO GRAMOPHONE ELECTRIC MOTORS.
COLOUR CODE FOR FREQUENCY.
‘White dot = 25 cycles.

Green dot = 50 ,,
Nomark = 60



U.8.A. COLOUR CODE FOR MULTIPLE BATTERY CABLES.
Blue = H.T. 4 highest.
White = H.T. 4+ medium.
Yellow = H.T.
Red =TT
Black “=9VE_T.
Brown = G.B.
Green = G.B. — highest.
Orange = G.B. — medium.

+ 1+ |

BRITISH MAINS TRANSFORMER LEADS.

Colouy.
10 volt tapping Black and Green.
Primary 210 volt -, Black and Yellow.
Winding 230 volt ,, Black and Red.
250 volt ,, -Black and Brown.
Zero tapping Black.
; Colour.
High tension ends Red.
o centre tap Red and Yellow.
Rectifier heater ends Green.
Secondary » centre tap Green and Yellow.
Winding < Valve heater ends Brown.
i centre tap Brown and Yellow.
Additional L.T. winding ends Blue :
» centre tap Blue and Yellow.
Earthmg Lead Bare Wire
G.E.C. Wiring Colour Code.
White ... Bes High-potential connections to aerial and first

section of band-pass circuits, also non-earth side
of special coil.

Greem.: L. i Other high potential signal circuits, including grid
circuits.

Blue Screening grid circuits.

Pink Cathode connections.

Orange ... Anode connections.

Black ... Earth connections.

Slate H.T. negative, when not earthed.

Red Smoothed H.T. positive.

Red/White Unsmoothed H.T. positive.

Green/White ... A.V.C. and grid de-coupling.

Black/Red }

BlaskIWhits ... ] THoRCER 5. ;

Black/Red L.T. positive (in battery sets).
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BRITISH MOVING COIL SPEAKER-COLOUR CODE.

Colour. Purpose.
Green (outer end) Output Transformer—Primary ends of winding,
Brown (inner end) 5 o Primary ends of winding.
Red i ¥ Primary centre tap.
Maroon 5 i) Secondary end—inside.
White o o o » outside.
Yellow Field Winding— -Outside end.
Black B - Inside end.

LF. Transformers.

Blue = plate lead.

Red = B 4 lead.

Green= grid (or diode) lead.

Black = grid (or diode) return.

Note.—If the secondary of the i.f.t. is centre-tapped, the second
diode plate lead is green-and-black striped, and black is used for the
centre-tap lead.

£ REACTANCE FORMULAS.

Reactance is measured in ohms and is defined as the resistance
against the flow of an A.C. in any component due to its capacity or
inductance. Amongst other factors it is variable due to the frequency
of the A.C.

Reactance in ohms of a condenser is equal to 1 divided by
(6.283 x frequency of A.C. in cycles per second X capacity of condenser
in farads).

Reactance of a coil is equal to (6.283 x frequency of A.C. in cycles
per second X inductance of coil in henries).

Reactance of a condenser and a coil in series is equal to the reactance
of the coil on its own minus the reactance of the condenser.

RESONANT FREQUENCY. ‘
This is the condition when a condenser and coil in a tuning circuit
are so adjusted as to produce resonance. The formula for this condition
is as follows :—

Frequency of resonance = 1 =+ [6.283 (square root of the coil
inductance in henries multiplied by the condenser capacity in
farads)]

Capacity in farads of a condenser in a resonant circuit =
1 + [39.478 X (resonant frequency)? X inductance of the
coil in circuit in henries]

Inductance in henries of a coil in a resonant circuit =
1 + [39.478 X (resonant frequency)®? X capacity of the
condenser in circuit in farads]. 2

8
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ELECTRICAL DEFINITIONS.

Capacity is calculated by the charge which must be transmitted to
a body to lift its potential one unit. A capacity of one farad needs one
coulomb of electricity to increase its potential by one volt.

Charged with a quantity A to a potential E a conductor has a capacity
K equal to :—
A +'E
Amperage of alternating current in circuits which include resistance
and inductance is equal to :—
v

4/S* + (6.28 FL)? .
where F is the frequency in cycles per second, L the inductance in henries.
Current will be expressed in virtual amperes where S is in ohms and V
in virtual volts. The denominator gives the impedance of the circuit
in question.

For circuits also involving a capacity K in farads, the impedance
is then equal to :—

+/B? 4 (6.28FL— 1 )?
? 6.28FK

Current in a simple circuit.—The current in a circuit including a
cell of electromotive force V, an external resistance U and internal
resistance P is equal to :—

Vv

Y + P amperes

For two cells in parallel the amperage is equal to :—
v
Y + P
%

For two cells in series the amperage is equal to :—
e
X o 2P

Conductivity is measured by the amount of electricity moved across

a unit area per unit potential rise in unit time. S is the reciprocal of

resistivity. Specific conductance or volume conduectivity is equal to :(—
1

v

where V is the volume resistivity. Equivalent conductivity E is equal
to —
S+ W
where W is the number of equivalents per unit volume of solution.
Mass conductivity is equal to :—
S

D
where D is density.
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The dielectric constant of a medium is shown by E in the equation :—
A + BD
EUT
where A is the force of attraction between two charges B and D parted
by a distance U in a uniform medium,

Hysteresis.—The magnetization of mass of iron or steel due to a
magnetic field which is made to alter through a cycle of value, lags
behind the field. This effect is known as hysteresis.

Steinmetz’ equation for hysteresis states that the loss of energy in
ergs per cycle per cubic centimetre is equal to :—
CMI-G
where M is the maximum induction in maxwells per cm.? and C the
co-efficient of hysteresis.

Force between two magnetic poles.—If two poles of strength V and
W are separated by a distance D in a medium whose permeability is P,
the force between them is equal to :—

A
_Pﬁdynes
when the permeability of a vacuum is unity. Here D is in cm. and V
and W are in cgs. units of pole strength.
The strength of a magnetic field at a point distant D from an isolated
pole of strength K is equal to :—
K
PD? gauss
Here K and D are in cgs. units.

Faraday’s Law.—The mass of substance decomposed by the passing
of the same amount of electricity through different electrolytic cells are,
for the same electrolyte, equal, and for different electrolytes are in ratio
to the combining weight of the elements which are deposited.

Induced electromotive force in a circuit is in ratio to the amount of
alteration of magnetic flux through the circuit and is equal to i—
__ A volts

where A is the change of magnetic flux in a time B. The current induced *
is equal to :—
A

CB
where C is the resistance of the circuit.
Heat Effect.—The heat caused in a circuit by an electric current

of A amperes flowing through a resistance of R ohms, with a difference
of potential of V volts for a time T seconds is equal to :—

VAT or TRA? calories

4.18 4.18

Kirchoff’s Laws.—(a) The algebraic sum of the currents which meet

at any point is equal to zero. (b) The algebraic sum of the products of
the current and the resistance in each conductor in a closed circuit is
equal to the electromotive force in the stated circuit.
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Magnetic Field due a Magnet.—At a point on the magnetic axis
extended at a distance S cm. from the magnet centre, the length of
magnet being R cms. whose poles are 4+ P and —P and magnetic moment
T, the field strength is equal to :— b

St— (—Ig ) ’ :l 2 gauss

If S is large i:ompared with R then the field is eaual to :—
2

2 SRP -

2T =+ S2
Magnetic Field due to a Current.—The strength of the magnetic field
at the midpoint of a round conductor of radius R and in which a current
C in absolute electromagnetic units is passing is equal to :(—
6.28C gauss
R

If the circular coil has M turns the magnetic intensity at the centre
is equal to :(—
6.28MC gauss
R

The magnetic field in a long single layer coil of M turns per centi-
metre length passing a current C in absolute electromagnetic units is
equal to :(—

12.56MC gauss

If Cis given in amperes the above formulae then become equal to :—
6.28C 6.28MC
10R, 10R ,

Lenz’s Law.—When an electromotive force is caused in a conductor
by an alteration in the relation between the magnetic field and conductor,
the electromotive force direction is such as to produce a current whose
magnetic field will oppose the change.

The Magnetic Field.—At a point on a line cutting the magnet into two
right angles, is equal to :(—

RP +| (%)2 + S? [1'5 gauss

The magnetic field for large values of r is equal to :—
T —+ S® gauss

The electrostatic unit of charge is the quantity which, if concentrated
at a point and set at unit distance from an equivalent and similarly con-
centrated amount, is repelled with unit force. If the distance is one
cm. and the force of repulsion one dyne and the surrounding medium is
a vacuum, this is equivalent to one electrostatic unit of quantity. The
electromagnetic unit of quantity is known as the amount transferred
by unit current in unit time. The quantity passed by one ampere in
one second is called the coulomb. The faraday is the electrical charge
carried by one gram equivalent. The coulomb is equal to :—

3 x 10° electrostatic units

1.256MC.
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The time of frequency of vibration of a magnet of magnetic moment
A and moment of inertia B oscillating in a field of strength G is equal
to :(—
6.28 \/B -~ GA seconds

The power developed by an eleciric current in watts passing in a con-
ductor where V is the difference of potential at its ends in volts, R is its
resistance in ohms, and A the current in amperes is equal to :—

RA? or AV watts.

The work done in joules in a time S secs. is equal to :—
SRA? or ASV jourles.

The power for alternating current in a circuit is equal to :—
AV cos P watts
where V and A are the effective values of the electromotive force and
current in volts and amperes and P the phase angle between the current
and the impressed electromotive force and the ratio watts - AVW cos
P is known as the power factor.

The tangent galvanometer has A turns, or radius R in the earth’s
field F and has a deflection K® then the current flowing is equal to i—
tan g RF

6.28A

Torque produced by the effect of one magnet on another.—The turning
moment felt by a magnet of pole strength M and length R put at a distance
K from another magnet of length S and pole strength N where the axis
of the first is perpendicular to the axis of the second, and the centre of
the first magnet is on the extended axis of the second one, then the torque
is equal to :—

NMRS o
; 4(K%)

If the first magnet is turned through angle A, the formula for the
torque is equal to :(—

NMRS cos A
(K9

The pulling effect of a magnet with induction K has a pole face of

area B the force then being equal to :(— =
K? B + 25.132

DATA ON ALTERNATING CURRENTS

Ohms Law for A.C. is modified as follows :—
E

MELT 1

Where E = voltage, A = amperes, R = ohms resistance, C =
capacitance in farads, L. = inductance in henries, F = frequency, and
Mi=2mF.

Note for 50 cycles supply M = 314.16

bt e i oML 61876199
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Special formula for Resistance only A = E + R
5 5 ,, Capacitance only A = ECM
i 3 , Inductance only A = E =~ LM
R.M.S. (Root mean Square) values, is the value of A.C. that has the
same heating effect as D.C.
In the case of Sine Waves which generally apply

Maximum value = 77 + 2 average value =4/2 RM.S. value.
Form Factor = R.M.S.value = 7
Average value 2'\/ 2%

Average Value = 2 — 77 x maximum value.
Power Factor = P.F. or equivalent cos 0.

= Watts
Volts X Amps.

P.F. is equal to the cosine of the angle of lag between voltage and
current in the case of Sine Waves.

Power in A.C. circuits.—Single Phase Watts = Volts X amps. X
cos .

2 phase Watts = 2 X wvolts X amps. X cos a.

3 phase Watts = 4/3 X volts X amps. X cos &.

Where in each case the amps is the line current and volts the voltage
between lines, (This is incorrect for common wires in 2 and 3 phase
circuits). ;

Delta connection 3 phase motors. Voltage across phase windings
= Line Volts. Current in phase windings = Line current -+ \/ 3

Star connections, 3 phase motors. Voltage across phase windings
= Line Volts = \/ 3. Current in phase windings = Line current.

Three-phase Supply.—The black wire is neutral and the red, green,

and white wires are the 3-phase leads. If single phase connection is
desired use neutral and any one of the three coloured wires. Three-phase

voltage between phase-wires is equal to 4/3 X single phase voltage.

USEFUL FORMULAE.

Theoretical power of single phase circuit in K.V.A. = (Volts X
Amps.) =+ 1,000.

Real power of single phase circuit in kilowatts = (Volts X Amps. X
P.F.) + 1,000,
Apé)a.rent power of 2-phase circuit in K.V.A. = (2 X Volts X Amps.)

’

7

Real power of 2-phase circuit in Kilowatts = (2 X Volts X Amps. X
P.F.) <+ 1,000.

Theoretical power of 3-phase circuit in K.V.A. = (1.73 X Volts X
Amps.) = 1,000.

Real power of 3-phase circuit in Kilowatts = (1.78 x Volts X Amps.
x P.F.) + 1,000.

Input of 1, 2, or 3-phase Motor in K.V.A. = (H.P. x .746) =
(Efficiency x P.F.).

Output of 1, 2 or 3-phase Motors in H.P. = (Input in K.V.A. X
Efficiency x P.F.) + .746.

14



RADIO FORMULAS AND LAWS.

Wavelength of a Tuned Circuit.

W = 1,885 \/ AB where A = inductance in microhenries, and B =
capacity in microfarads.
Frequency of a Tuned Circuit.

1,000,000 4

T = m where F = frequency in cycles per second and
A and B have values as shown in the previous formula.
Low Frequency Amplification.

The voltage stage gain of an L.F. transformer coupled-amplifier is
approximately as follows :—

Bt e T
A= BN XV xR

Where p = voltage gain of valve, N, = number of secondary turns
of transformer, N; = number of primary turns of transformer, R = A.C.
resistance of valve, and P = reactance of primary coil in ohms.
Resistance Coupled L.F. Amplification.

Voltage stage gain of a resistance coupled L.F. amplifier is as follows :

R
A dlex BETR

where [ = amplification factor of valve, R = external coupling resistance
on ohms. and T = A.C. resistance (impedance) of valve.

USEFUL CONSTANTS.

T = 3.14159 g = 3216

8% gy — 95492 1=,2g 1Tk 01555
e = 9.8696 T =4g = .55399
VT = 1.77245 3v/6 « 7 = 1.2407
1+ 7T = 68278 T3 = 1.0472
T4 = 7854 V= qro = .31831
2g = 6432 [Pt .10132
1+4/g = 17634 VAT T 1.46459
T 180 = .01745 34/3 = 4= 62035
211 = 6.28318 g = 1034.226
4T = 3 - 4.18879 V2 = 8.01998
e = 381.00628 e = 2.71828
17 = .56419 180° = 71 =  57.2958°
s/ e - 2.14503



DECIBEL CONVERSION TABLES

It is convenient in-measurements and
calculations on communications systems
to express the ratio between any two
amounts of electric or acoustic power in
units on a logarithmic scale. The decibel
(1/10th of the bel) on the briggsian or
base-10 scale and the neperon the napierian
or base-e scale are in almost universal use
for this purpose.

Since voltage and current are related
to power by impedance, both the decibel
and the neper can be used to express
voltage and current ratios, if care is taken

to account for the impedances associated
with them. In a similar manner the corre-
sponding acoustical quantities can be
compared.

Table I and Table II on the following
pages have been prepared to facilitate
making conversions in either direction
between the number of decibels and the
corresponding power, voltage, and current
ratios. Both tables can also be used for
nepers and the mile of standard cable
by applying the conversion factors from
the table on the opposite page.

Decibel — The number of decibels Ng
corresponding to the ratio between two
amounts of power P, and P, is

Py
Ngp =101 — 1
db 0810 7. (1)

When two voltages E, and E; or two
currents I, and I, operate in the same or
equal impedances,

E
Na = 20 logyo E:

(©)
(8

and Na = 20 logio I

I,
If E, and E; or I, and I, operate in
unequal impedances,

Nas = 20 logyo %— + 10 log.o ;’

1

+ 10 logyo ks (4)
k2
and Ny, = 20 logo L + 10 logye S
Iz Zl
Jey
+ 10 logye — (5)
ka

where Z, and Z, are the absolute magni-
tudes of the corresponding impedances
and k, and kj are the values of power factor
for the impedances. Note that Table I and
Table IT can be used to evaluate the im-
pedance and power factor terms, since
both are similar to the expression for
power ratio, equation (1).

Neper -— The number of nepers N,,,

4 R OPyL
corresponding to a power ratio F 1s
2

1 P

Nncp St ‘é l°ga IT: (6)

For voltage ratios — or current
E,

ratios ? working in the same or equal

2
impedances,

E

Ny = log, IT: (7)
I,
and Nuep = log, I~

When E, and E; or I, and I, operate in
unequal impcdances,

k
N, = Iog,E log,z—+ l%,k: (8)
and
5 I AT | ky
N ,—— l ,—+— log.— (9
Nuep = log tg Mgt 2 log, - (9)

where Z, aml A, and k, and k; are as in
equations (4) and (5).



RELATIONS BETWEEN DECIBELS, NEPERS, AND MILES OF STANDARD CABLE

Multiply By To Find

decibels 1151 nepers

decibels 1.056 ‘ miles of standard cable
miles of standard cable 947 decibels
miles of standard cable 109 nepers

nepers 8.686 decibels

nepers 9175 miles of standard cable

TO FIND VALUES OUTSIDE THE RANGE OF CONVERSION TABLES

Values outside the range of either Table I or Table II on the following pages can
be readily found with the help of the following simple rules

TABLE |: DECIBELS TO VOLTAGE AND POWER RATIOS

Number of decibels positive ( +) -

Subtract +20 decibels successively from
the given number of decibels until the
remainder falls within range of Table I.
To find the voltage ratio, multiply the
corresponding value from the right-hand
voltage-ratio column by 10 for each time
you subtracted 20 db. To find the power
ratio, multiply the corresponding value
from the right-hand power-ratio column
by 100 for each time you subtracted 20 db.

Example — Given: 49.2 db
49.2db — 20db — 20db = 9.2db
Voltage ratio: 9.2 db —
2.884 X 10 X 10 = 288.4
Power ratio: 9.2 db —
8.318 X 100 X 100 = 83180

Number of decibels negative (—):
Add +20 decibels successively to the
given number of decibels until the sum
falls within the range of Table 1. For the
voltage ratio, divide the value from the
left-hand voltage-ratio column by 10 for
each time you added 20 db. For the power
ratio, divide the value from the left-hand
power-ratio column by 100 for each time
you added 20 db.

Example — Given: —49.2 db
—49.2db + 20 db + 20 db = —9.2db

Voltage ratio: —9.2 db —
3467 x 1/10 x 1/10 = .003467

Power ratio: —9.2 db —
1202 x 1/100 x 1/100 = .00001202

TABLE Il: VOLTAGE RATIOS TO DECIBELS

For ratios smaller than those in
table — Multiply the given ratio by 10
successively until the product can be
found in the table. From the number of
decibels thus found, subtract +20 decibels
for each time you multiplied by 10.

Example — Given Voltage ratio = .0131
0131 x 10 = 131 x 10 = 1.81

From Table II, 1.831 —»
2.845db - 20 db — 20 db = —87.655 db

For ratios greater than those in
table — Divide the givep ratio by 10
successively until the remainder can be
found in the table. To the number of
decibels thus found, add + 20 db for each
time you divided by 10.

Example — Given: Voltage ratio = 712
712 X 1/10 = 71.2 X 1/10 = 7.12

From Table II, 7.12 —
17.050 db + 20 db + 20 db = 57.050 db
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TABLE |
GIVEN: Decibels TO FIND: Power and Pressure Ratios

TO ACCOUNT FOR THE SIGN OF THE DECIBEL
For posmve (+) values of the decibel — Both  For negative (—) values of the decibel—Both

essure and power ratios are greater than unity. pressure and power ratios are less than unity. Use
{Jsc the two right-hand columns. the two left-hand columns.

Power | Pressure
4 N Ratio Ratio
Example—Given: £ 9.1 db. Find: F01db | 8128 | 2.851
—9.1db | 0.1230 | 0.3508
—~db+ —-db+
<= =3 <

Pressure|  Power b Pressure | Power Pressure |  Power & Pressure |  Power
Ratio Ratio d! Ratio Ratio Ratio Ratio Ratio Ratio
0 1.000 [ 1.000 5623 3162 5.0 1.778 | 3.162
1 1.012 1.023 L5559 .3090 5.1 1.799 3.236
2 1.023 1.047 L5495 3020 5.2 1.820 3.311
3 1.085 1.072 .5433 2951 5.8 1.841 3.988
4 1.047 1.096 5370 .2884 5.4 1.862 3.467
] 1.059 1,122 .5309 2818 5.5 1.884 8.548
.6 1.148 5248 2754 5.6 1.905 3.631
i 1.084 1.175 .5188 2692 5.7 1.928 3.715
.8 1.096 1.202 51 2630 5.8 1.950 3.802
9 1.109 1.230 5070 2570 5.9 1.972 3.890
1.0 1.122 | 1.259 5012 2512 6.0 1.995 | 3.981
16§ 1.135 1.288 4955 2455 6.1 2.018 4.074
1.2 1 1.318 4898 2399 6.2 2.042 4.169
1.3 1.1 1.349 .4842 2344 6.3 2.065 4.266
1.4 1.175 1.380 4786 2201 6.4 2.089 4.365
1.5 1.189 1.413 4732 2239 6.5 2.113 4.467
1.6 1.202 1.445 4677 2188 6.6 2.138 4.571
17 1.216 1.479 40624 2138 6.7 2.163 4.677
1.8 1.230 1.514 4571 2089 6.8 2.188 4.786
1.9 1.245 1.549 4519 2042 6.9 2.213 4.898
2.0 1.259 | 1.585 4467 1995 7.0 2.239 | 5.012
2.3 1.274 1.622 4416 1950 Til 2.265 5.129
2.2 1.288 1.6 4365 1905 7.2 2.291 5.248
2.8 1.303 1.698 4315 1862 7.3 2.817 5.370
2.4 1.318 1.738 4266 1820 7.4 2.344 5.495
2.5 1.8 1.778 4217 1778 7.5 2.371 5.623
2.6 1.3 1.820 14169 1738 7.6 2.399 5.754
2.7 1.3 1.862 4121 1698 7.7 2.427 5.888
2.8 . 1.905 A0T4 1660 7.8 2.455 6.026
2.9 1.950 4027 1622 7.9 2.483 6.166
3.0 1.995 .3981 1585 8.0 2,512 | 6.310
3.1 2.042 L3936 1549 8.1 1 6.457
3.2 2.089 38020 1514 8.2 2.570 6.607

3.3 2.138 L3846 1479 8.3 2.600 6.7
3.4 2.188 3802 1445 8.4 2.630 6.918
3.5 2.239 .3758 1413 8.5 2.661 7.079
3.6 2.291 3715 1380 8.6 2.692 7244
3.7 2.344 L3678 1349 8.7 2.723 7.413
3.8 2.399 L3631 1318 8.8 2.754 7.586
3.9 2.455 .3589 1288 8.9 2.786 7.762
4.0 2.512 3548 1259 9.0 2.818 7.943
4.1 3508 1230 9.1 2.851 8.128
4.2 2.630 3467 1202 9.2 2.884 8.318
4.8 2.692 3428 1175 9.3 2917 8.511
4.4 2754 3388 1148 9.4 2.951 8.710
4.5 2.818 .3350 1122 9.5 2.985 8.913
4.6 2.884 .3811 1096 9.6 3.020 9.120
+.7 2.951 3273 1072 9.7 8.055 9.333
4.8 3.020 3236 . 1047 9.8 3.000 9.550
4.9 3.090 3199 1023 9.9 3.126 9.772
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TABLE | (continued)

~db+ ~db+
-~ - o -

Pressure| Power b Pressure| Power Pressure| Power b Pressure| Power
Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio
3162 | .1000 10.0 3.162 ¢ 10.000 -1585 02512 | 16.0 6.310 | 39.81
3126 09772 10.1 3.199" 10.28 1567 02455 16.1 6.383 40.74
.3090 .09550 10.2 3.236 10.47 L1549 .02399 16.2 6.457 41.69
3055 .09333 10.8 8.278 10.72 L1581 02344 16.8 6.531 42.66
3020 .09120 10.4 3.811 10.96 1514 02291 16.4 6.607 43.65
2985 08918 10.5 8.850 11.22 .1496 .02239 16.5 6.683 44.67
L2951 08710 10.6 3.388 11.48 1479 02188 16.6 6.761 45.71
2917 08511 10.7 3.428 11.75 1462 02138 16.7 6.839 46.77
2884 .08318 10.8 3.467 12.02 L1445 .02089 16.8 6.918 47.86
L2851 .08128 10.9 38.508 12.30 L1429 02042 16.9 6.998 48.98
2818 07943 | 11.0 3.548 12.59 1413 01995 | 17.0 7.079 | 50.12
2786 07762 11.1 8.589 12.88 L1896 01950 17.1 7.161 51.29
L7564 07586 11.2 8.631 13.18 1380 01905 17.2 7.244 52.48
2728 07418 1.8 8.6738 13.49 .1865 .01862 17.3 7.328 58.70
2602 07244 11.4 8.715 13.80 .1349 .01820 17.4 7.4138 54.95
2661 .07079 115 8.758 14.13 .1334 01778 17.5 7.499 56.28
L2630 06918 11.6 3.802 14.45 1318 .01788 17.6 7.586 57.54
L2600 067 8oL ¢ 3.846 14.79 L1808 01698 17.7 7.674 58.88
2570 06607 11.8 3.890 15.14 .1288 01660 17.8 7.762 60.26
2541 06457 11.9 3.936 15.49 1274 01622 17.9 7.852 61.66
2512 06310 | 12.0 3.981 15.85 1259 01585 | 18.0 7.943 | 63.10
2483 06166 12.1 16.22 L1245 01549 18.1 8.085 64.57
2455 .06026 12.2 4.074 16.60 L1230 01514 18.2 8.128 66.07
2427 05888 12.8 4.121 16.98 L1216 01479 18.8 8.222 67.61
2399 05754 12.4 1 17.38 .1202 01445 18.4 8.818 69.18
2371 05623 12.5 4.217 17.78 .1189 01413 18.5 8.414 70.79
2344 .05495 12.6 4.266 18.20 L1175 01380 18.6 8.511 72.44
2317 05370 12,7 4.815 18.62 L1161 01349 18.7 8.610 7418
2291 .05248 12.8 4.565 19.05 L1148 01318 18.8 8.710 75.86
2265 05129 12.9 4.416 19.50 1185 01288 18.9 8.811 77.62
22239 | .05012 | 13.0 4.467 | 19.95 1122 01259 | 19.0 8.913 | 79.43
2213 .04898 18.1 1 20.42 .1109 30 19.1 9.016 81.28
2188 .04786 13.2 4.571 20.89 L1096 01202 19.2 9.120 883.18
2163 04677 13.83 4.624 21.88 .1084 01175 19.3 9.226 85.11
.2188 04571 18.4 4.677 21.88 1072 01148 19.4 9.388 87.10
2113 04467 18.5 4.782 22.89 1059 .0112¢2 19.5 9.441 89.18
2089 .04365 13.6 4.786 22.91 1047 01096 19.6 9.550 91.
L2065 | .04266 | 18.7 4.842 23.44 -1085 01072 | 19.7 9.661 93.38
2042 04169 13.8 4.898 23.99 L1023 01047 19.8 9.772 95.50
.2018 04074 13.9 4.955 24.55 1012 01023 19.9 9.886 97.72
J1995 | 03981 | 14.0 | 5.012 | 25.12 1000 .01000 | 20.6 | 10.000 | 100.00
L1972 .03890 14.1 5.070 25.70
L1950 .03802 14.2 5.129 26.30 db+
.1928 .03715 14.3 5.188 26.92 B
L1905 .03681 14.4 5.248 27.54 <=

1884 .08548 14.5 5.809 28,18 Pressure | Power db Pressure | Power
.1862 03467 14.6 5.870 |' 28.84 Ratio Ratio Ratio Ratio
L1841 .03388 14.7 5.433 29.51
1820 08811 | 14.8 5.495 30,20 3.162X107 | 107! 10 3.162 10
1799 | 03236 | 149 | 5.559 | 30.90 101 102 | 20 10 | 100

8.162Xx10°2| 108 30 8.162X10 | 103
1778 03162 | 15.0 5.623 | 31.62 =
i | | 1) | pe | s AL e O
718 | 02951 | 1533 | 5821 | 3388 8.162X107%| 1075 | 50 [ 8.162X102| 105
.1698 .02884 15.4 5.888 34.67 1073 1076 60 103 | 108

8.162X1074| 1077 70 8.162X103 | 107
R R T e R I
. o . 3 2 =5 -9 4 9
'}g:l .ggggg ;27 3.095 37‘15 8.162X10 10 90 8.162X10¢ | 10
21605 | (0570 | 159 | 6257 | S8.90 1075 10710 | 100 105} 101

To find decibel values outside the range of this table, see page 17
19



TABLE I

GIVEN: { Pressure | Ratio TO FIND: Decibels
POWER RATIOS
To find the number of decibels one-half of the number of decibels thus
corresponding to a given power found.

ratio — Assume the given power ratio
to be a voltage ratio and find the
corresponding number of decibels from

Example — Given: a power ratio of 8.41.
Find: 8.41 in the table:

the table. The desired result is exactly 3.41-10.655 db X 14 = 5.328 db
Pressure

Jaohitll BB 01 .02 .03 04 .05 .06 07 .08 09
1.0 000 .086 172 257 341 424 506 588 668 749
1.1 .828 .906 984 1.062 1.188 1.214 1.289 1.364 1.438 1.511
1.2 1.584 1.656 1.727 1.798 1.868 1.938 2.007 2.076 2.144 2.212
1.8 2.279 2.345 2.411 2.477 2.542 2.607 2.671 2.734 2.708 2.260
1.4 2.928 2.984 8.046 8.107 3.167 3.227 3.287 8.346 8.405 3.46%
5 8.522 8.580 8.637 3.694 3.750 3.807 3.862 3.818 8.978 4.028
6 4.082 4.187 4.190 4.244 4.297 4.850 4.402 4.454 4.500 4.558
7 4.609 4.660 4.711 4.761 4.811 4.861 4.910 4.959 5.008 3.057
8 5.105 5.154 5.201 5.249 5.296 5.348 5.890 5.437 5.488 5.529
9 5.575 5.621 5.666 5.711 5.756 5.801 5.845 5.889 5.938 5.977
.0 6.021 6.064 6.107 6.150 6.193 6.235 6.277 6.319 6.361 6.403
1 6.444 6.486 6.527 6.568 6.608 6.649 6.689 6.729 6.769 6.809
.2 6.848 6.888 6.927 6.966 7.008 7.044 7.082 7.121 7.159 7.197
3 7.235 7.272 7.310 7.847 7.884 7.421 7.458 7.495 7.582 7.568
4 7.604 7.640 7.676 7.712 7.748 7.788 7.819 7.854 7.889 7.924

7.959 7.993 8.028 8.062 8.097 8.181 8.165 8.199 8.282 8.266
8.299 8.388 8.366 8.590 8.43¢2 8.465 8.498 8.530 8.563 8.595
8.627 8.659 8.691 B.723 8.755 8.787 8.818 8.850 8.881 8.912
8.943 8.974 9.005 9.036 9.066 9.097 9.127 9.158 9.188 9.218
9.248 9.278 9.808 9.387 9.867 9.396 9.426 9.455 9.484 9.513

9.542 9.571 9.600 9.629 9.657 9.686 9.714 9.743 9.771 9.799
9.827 9.855 9.883 9.911 9.939 9.966 9.994 | 10.021 | 10.049 | 10.076
10.108 | 10.130 [ 10.157 | 10.184 | 10.211 | 10.288 | 10.264 | 10.291 | 10.317 | 10.844
10.870 | 10.897 | 10.423 | 10.449 | 10.475 | 10.501 | 10.527 | 10.558 | 10.578 | 10.604
10.620 | 10.655 | 10.681 | 10.706 | 10.731 | 10.756 | 10.782 | 10.807 | 10.882 | 10.857

10.881 | 10.906 | 10.931 | 10.955 | 10.980 | 11.005 | 11.029 | 11.053 | 11.078 | 11.102
11.126 | 11.150 | 11.174 | 11.198 | 11.222 | 11.246 | 11.270 | 11.293 | 11.817 | 11.841
11.364 | 11.887 | 11.411 | 11.434 | 11.457 | 11.481 | 11.504 | 11.527 | 11.550 | 11.578
11.566 | 11.618 | 11.641 | 11.664 | 11.687 | 11.709 | 11.782 | 11.754 | 11.777 | 11.799
11.821 | 11.844 | 11.866 | 11.888 | 11.910 | 11.982 | 11.954 | 11.976 | 11.998 | 12.019

12.041 | 12.063 | 12.085 | 12.106 | 12.128 | 12.149 | 12.171 | 12.192 | 12.213 | 12.234
12.256 | 12.277 | 12.208 | 12.819 | 12.340 | 12.8361 | 12.382 | 12.403 | 12.424 | 12.444
12.465 | 12.486 | 12.500 | 12.527 | 12.547 § 12.568 | 12.588 | 12.609 | 12.629 | 12.649
12.669 | 12.690 | 12.710 | 12.730 | 12.750 | 12.770 | 12.790 | 12.810 | 12.829 | 12.849
12.869 | 12.889 | 12.908 | 12.928 | 12.948 | 12.967 | 12.987 | 13.006 | 13.026 | 13.045

13.064 | 18.084 | 13.108 | 13,122 | 18.141 | 18.160 | 18.179 | 18.198 | 13.217 | 18.236
18.255 | 18.274 | 13.208 | 13.812 | 18.880 | 13.349 | 18.368 | 18.886 | 13.405 | 13.425
13.442 | 18.460 | 13.479 | 18.497 | 18.516 | 15.534 | 18.552 | 18.570 | 15.589 | 13.607
13.625 | 13.643 | 18.661 | 13.679 | 18.697 | 13.715 | 13.783 | 18.751 | 13.768 | 13.786
18.804 | 13.822 | 13.839 | 18.857 | 18.875 | 13.892 | 13.910 | 13.927 | 18.945 | 13.962

13.979 | 13.997 | 14.014 | 14.031 | 14.049 | 14.066 | 14.083 | 14.100 | 14.117 | 14.134
14,151 | 14.168 | 14.185 | 14.202 | 14.219 | 14.286 | 14.253 | 14.270 | 14.287 | 14.808
14.320 | 14.387 | 14.8353 | 14.370 | 14.887 | 14.403 | 14.420 | 14.430 | 14.453 | 14.469
14.480 | 14.502 | 14.518 | 14.585 | 14.551 | 14.567 | 14.583 | 14.599 | 14.616 | 14.632
14.648 | 14.664 | 14.680 | 14.696 | 14.712 | 14.728 | 14.744 | 14.760 | 14.776 | 14.791

14.807 | 14.823 | 14.830 | 14.855 | 14.870 | 14.886 | 14.902 | 14.917 | 14.933 | 14.948
14.964 | 14.979 | 14.995 | 15.010 | 15.026 | 15.041 | 15.056 | 15.072 | 15.087 | 15.102
15117 | 15,183 | 15.148 | 15.163 | 15.178 | 15.198 | 15.208 | 15.224 | 15.239 | 15.254
15.269 | 15.284 | 15.298 | 15.813 | 15.328 | 15.843 | 15.858 | 15.878 | 15.888 | 15.402
15,417 | 15432 | 15.446 | 15.461 | 15.476 | 15.490 | 15.505 | 15.519 | 15.584 | 15.549
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TABLE Ml (continued)

Pressure
Ratio .00 .01 £02 .03 .04 .05 .06 .07 .08 .09

60 15.563 | 15.577 | 15.592 | 15.606 | 15.621 | 15.635 | 15.649 | 15.664 | 15.678 | 15.692
15,707 | 15.721 | 16.735 | 15.749 | 15.763 | 15.778 | 15.792 | 15.806 | 15.820 | 15.834

-

6 2 15848 | 15.862 | 15,876 | 15.890 | 15.904 | 15.918 | 15.931 | 15.945 | 15.959 | 15.973
6.3 15.987 | 16.001 | 16.014 | 16,028 | 16.042 | 16.055 | 16.069 | 16.088 | 16.096 | 16.110
6.4 16.124 | 16.187 | 16,151 | 16.164 | 16.178 | 16,191 | 16.205 | 16.218 | 16.232 | 16.245
6.5 16.258 | 16.272 | 16.285 | 16.208 | 16.312 | 16.325 | 16.338 | 16.351 | 16.365 | 16.878
6.6 16,391 | 16.404 | 16,417 | 16.430 | 16.443 | 16.456 | 16.469 | 16.483 | 16.496 | 16.509
6.7 16.521 | 16.554 | 16.547 | 16.560 | 16.573 | 16.586 | 16.599 | 16.612 | 16.625 | 16.637
6.8 16.650 | 16.663 | 16.676 | 16.688 | 16.701 | 16.714 | 16.726 | 16.739 | 16.752 | 16.764
6.9 16.777 | 16,790 | 16.802 | 16.815 | 16.827 | 16.840 | 16.852 | 16.865 | 16.877 | 16.890
7.0 16.902 | 16,914 | 16.927 | 16.939 | 16.951 | 16.964 | 16.976 | 16.988 | 17.001 | 17.013
%1 17.025 | 17.087 | 17.050 | 17.062 | 17.074 | 17.086 | 17.098 | 17,110 | 17.122 | 17.185
7.2 17.147 | 17159 | 17.171 | 17.188 | 17.195 | 17.207 | 17.219 | 17.231 | 17.243 | 17.255
7.8 17.266 | 17.278 | 17.200 | 17.302 | 17.814 | 17.326 | 17.838 | 17.349 | 17.361 | 17.878
7.4 17.885 | 17.396 | 17.408 | 17.420 | 17.481 | 17.443 | 17.455 | 17.466 | 17.478 | 17.490
7.5 17.501 | 17.518 | 17.5%4 | 17.586 | 17.547 | 17.559 | 17.570 | 17.582 | 17.593 | 17.605
.6 17.616 | 17.628 | 17.639 | 17.650 | 17.662 | 17.673 | 17.685 | 17.696 | 17.707 | 17.719
7 17.730 | 17.741 | 17.752 | 17.764 | 17.775 | 17.786 | 17.797 | 17.808 | 17.820 | 17.831
8 17.842 | 17.853 | 17.864 | 17.875 | 17.886 | 17.897 | 17.908 | 17.919 | 17.931 | 17.942
9 17.53 | 17.064 | 17.975 | 17.985 | 17.996 | 18.007 | 18.018 | 18.029 | 18.040 | 18.051
0 18.062 | 18.073 | 18.083 | 18.094 | 18.165 | 18.116 | 18.127 | 18.137 | 18.148 | 18.159
1 18.170 | 18.180 | 18.101 | 18.202 | 18.212 | 18.223 | 18.234 | 18.244 | 13.255 | 18.266
2 18.276 | 18.287 | 18.207 | 18.308 | 18.319 | 18.329 | 18.340 | 18.350 | 18.361 | 18.871
3 18.382 | 18.202 | 18.402 | 18.413 | 18.423 | 18.484 | 18.444 | 18.455 | 18.465 | 18.475
.4 18.486 | 18.496 | 18.506 | 18.517 | 18.527 | 18.537 | 18.547 | 18.558 | 18.568 | 18.578

18.588 | 18.500 | 18.609 | 18.619 | 18.629 | 18.639 | 18.649 | 18.680 | 18.670 | 18.680
18.690 | 18.700 | 18.710 | 18.720 | 18.730 | 18.740 | 18.750 | 18.760 | 18.770 | 18.780
18.790 | 18.800 | 18.810 | 18.820 | 18.880 | 18.840 | 18.850 | 18.860 | 18.870 | 18.880
18.890 | 18.900 | 18.909 | 18.919 | 18.929 | 18.939 | 18.949 | 18.958 | 18.968 | 18.978
18.988 | 18.998 | 19.007 | 19.017 | 19.027 | 19.036 | 19.046 | 19.056 | 19.066 | 19.075

19.085 | 19.094 | 19.104 | 19.114 | 19.123 | 19.133 | 10.143 | 19.152 | 19.162 | 19.171
10.181 | 19.190 | 19.200 | 19.209 | 19.219 | 19.228 | 19.238 | 19.247 | 19.257 | 19.266
19.276 | 19.285 | 19.295 | 19.304 | 19.313 | 19.323 | 19.332 | 19.342 | 19.851 | 19.860
10.870 | 19.379 | 19.388 | 19.898 | 19.407 | 19.416 | 19.426 | 19.435 | 19.444 | 19.453
19.463 | 19.472 | 19.481 | 19.490 | 19499 | 19.509 | 19,518 | 19.527 | 19.536 | 19.545

19.554 | 19.564 | 19.578 | 19.582 | 19.591 | 19.600 | 19.600 | 19.618 | 19.627 | 19.636
19.645 | 19.654 | 19.664 | 10.673 | 19.682 | 19.691 | 19.700 | 19.709 | 19.718 | 19.726
10.785 | 19.744 | 19.753 | 19.762 | 19.771 | 19.780 | 19.789 | 19.798 | 19.807 | 19.816
19.825 | 19.833 | 10.842 | 10.851 | 19.860 | 19.869 | 19.878 | 19.886 | 19.895 19.904
19.918 | 19.921 | 19.930 | 19.939 | 19.948 | 19.956 | 19.965 | 19.974 | 19,983 | 19.991

THNOH e ~D Do

POOOD DOLOOY O@E®® mBE®M® 32

Pressure
Ratio 0 1 2 3 4 5 6 ¥, 8 9

10 20.000 | 20.828 | 21.584 | 22.279 | 22.923 | 23.522 | 24.082 | 24.609 | 25.105 | 25.575
20 26.021 | 26.444 | 26,848 | 27.235 | 27.604 | 27.959 | 28.200 | 28.627 | 28.943 | 29.248
30 20.542 | 29.827 | 30.103 | 30.870 | 30.630 | 30.881 | 31.126 | 31.864 | 81.596 | 81.821
40 52.041 | 32.256 | 32.465 | 32.669 | 32.869 | 33.064 | 33.255 | 33.442 | $3.025 | 33.804

50 38.979 | 84.151 | 34.320 | 34.486 | 34.648 | 34.807 | 34.964 | 85.117 | 85.269 | 85.417
60 35.563 | 35.707 | 35.848 | 35.987 | 36.124 | 36.258 | 36.391 | 36.521 | 36.650 | 36.777
70 36.902 | 87.025 | 37.147 | 37.266 | 37.885 | $7.501 | 37.616 | 37.730 | 37.842 | 37.953
80 38.062 | 88.170 | 38.276 | 98.582 | 38.486 | 38.588 | 38.690 | 38.790 | 38.890 | 38.988
90 39.085 | 30.181 | 39.276 | 89.370 | 39.468 | 39.554 | 39.645 | 89.735 | 39.825 | 39.913

100 40.000 — — — — — —_ -~ — —
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PROPERTIES OF SOLID
Tensie | Compres-
Strength Strength l:ozemr:' el
ot | e | S g gt
Inch Inch Parts in 45
(:lulnolgly (Multiply 106per°C.
Y1951 by 108)
AMBER 153 250 | 180 44
CASEIN — MouLDED 11383 7 o2t KT70'165 80
CELLULOSE ACETATE 148 Qv 4 7 05| .5 150 | 0005 J
CELLULOSE NITRATE 15 3-6 85| 85| .36 | 140 | 0003
FiBrE 1.3 10 25 [ 130 95 25 |.0011
Grass — Crown 2.48 | 2-5 |10-30 (1100 .161f 8.9 0025
Grass — FLINT 3.7 3-6 | 6-10 A7 7.91.002
Grass — PYREx 2.25 40 | 600 | 520 | .2 3.21.0027
METHACRYLIC RESIN 1.19 | 89 12 135| 90| .45 70 | 00055
Mica — CLEAR InDIA 2.8 1200 | 600 2.06 | 3-7 |.0018
MycALEX 3.5 6-8 |25-40 350 .22 | 8-9 | 0014
MarBLE — WHITE 2.7 2 8-15 .21 | 8-12 |.0015
PHENOL — PURE 1.3 | 5-11 {15-30 120 | .3 28 | 0004
PuENOL — YELLOW 1.9 5.5 130
PuenoL —BrackMouwpen| 1,35 | 7.5 30 140 | .35 40 |. 0005
PHENOL — PAPER Base 1.35 |10-15]| 30 12513 30 | 00065
PuenoL — CrLoTh Base 1.38 11 35 15| .35 | 20 |.0005
P°§f“"" <3 2.4 | 3-6 |30-50(1610 (1050 | .25 | 4-5 |.0025
ET-PROCESS s
g i LAl 2.3 | 23 |30-50 1050 | .26 | 3-4 | 0025
Quartz — Fuseo 2.21 | 7-10 | 200 |1430 (1150 | .18 45 | 0024
RuBBerR — HarD 1.15 | 4-7 7 70| 65| .33 |70-80 |.0004
SLATE 2.8 5 15 22 10 |.005
STEATITE 2.9 8-10 {50-100]1500 {1000 68
STYRENE (Polymerized) 1.05 | 6-9 14 90| 75| .324f 7 . 0004
SuLPHUR 2.05 113| 95| .17 | 64 |.0006
SHELLAC 1.1 .9 Tis}: 85,1315 . 0006
Triranium Dioxine 4-5 4 66 1600 7-8
URFA — FORMALDEHYDE 148 | 6.9 [25-30( 200| 80 00017
CoMPOUNDS
VinyL Resins — UnFineeo | 1.35 | 8-10 50| .244] 70 |.0005
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INSULATING MATERIALS

Power Fastor
" o Cont water ab. | S0
oo P (] 3 9 | el REMARKS
c,‘gﬁ e T 10 24 hours| poya e
2.9 9 Very Good| 0 12 Natural Petrified Renin
6.4 6 Very Good] 4-9
6-8 7 3-6 V(’I‘y Coodl 4 50 'l;::‘('tf, “Safety Film" —- Burns very
37,00 505 uilior - [Very Coodl Bi2=a . o i, 50l Guetie Jiryem”l Py =
45 |69|5 |5 |Very Good| 30 35
6.2 1 No 0 Window Glass
Vv [ iom o id5h oAk 4 No 0
4.5 5| .2 |Very Poor| 0
3T N B A Very Good 3 " Lucite™ " Pleniglasa™ — Slow burning
7-1.3 | .03 .02 .02 5
2 S N TS Poor .035 . 80|Mica and Lead Borate
7-9 w4 Fair  |Very high
50 12 o oAb [Very Goed) - 1 18. | 1 . JHSRISTCAREait=Bewwe hoty
5.3 D1 —7_ Poor 2 Ser "L-:.:';_.l';:n Bakelite” — Nearly non-
55 |8 |6 (3.5 | Fair 3| 40[Nearty nonburming
55 |6 |5 [3.5| Good SOET || 55| N e mcrog
5.6 5 5 5 Good 4 . 65| Nearly non-burning
6.5-7 |2 1 .6 No Low
6.2-7.52 |1 =i No -1
4.2 03] .03 .03|Very Poor| O Si0: conducts at 800° C.
o:8 i 59 T Faw .02 60| Burnn slowly
6-8 9 Fair High
61 |1 sl 3 No .02 L e SR e TR
2.4-2.9 02 .02 .03] Good AR T b e Tl S R e
3-3.8 . 03|Burne rapidly
255 2.5 9 7] . 25| Burme readity
90-170 1] .00 No 0 . 20| Rutite
6-7 3 3.8|3 Fair 4 " Beetle™ “Plaskon™
4 1.4 |1.7 |Very Goodl- .15 Vimyhte — Non burming

23



FORMULAS FOR AERIALS CUTTO RESONATE AT
ANY DESIRED FREQUENCY

LONG WIRE MULTIBAND ZEPPELIN AERIAL
CUT FOR MOST FREQUENT BAND USED

INSULATURS
o n ) A-{{i64(NUMBER OF HALF WAVES
ONTHE AERIAL REQUIRED,MINUS
-05)}+{FREQUENCY INMEGACYCLES
i ThimssioN OF MOST USED BRAND]| YDs.
DIRECTOR AND REFLECTOR HALF WAVE AERIAL
« AERIAL

T Llg & Maxmum  As{i6a{FREQUENCY IN MEGACYCLES)} YOS
ALY DIRECTIONFOR B: 156:(FREQUENCY INMEGACYCLES)} YDS,

.L onmecerrog C+{150:(FREQUENCY IN MEGACYCLES)} YDS,
l ] D={(WAVELENGTH INMETRES X 125)x1094)YDS.

NDIRECTOR = {(WAVELENGTHINMETRESX 1) X1094} YDS.
TRANSMISSION LINE
REFLECTOR
INSULATORS THUS @

JTYPE AERIAL FOR VERY HIGH FREQUENCIES

; A={(WAVELENGTH IN METRES +4 )x|'oe4} YDS.

l A B={(WAVELENGTH IN METRESX 75)x1-094} YDs.
|
!

TRANSMISSION LINE

MARCONI TYPE /4 WAVE AERIAL

(WAVELENGTH IN METRES+ 4)X
1094} YARDS
A HERE INCLUDES LENGTHOF LEADIN
HALF WAVE AERIAL

lNSULATOR INSU LATOR
I A-{156+(FREQUENCY INMEGACYCLES) | YDs.

TRANSMISSION LINE}




HALF WAVE Q MATCHED AERIAL

N SULETO THE DIMENSION A DEPENDS UPON
SULATOR THE AERIAL IMPEDANCE AND THE
IMPEDANCE OF THE TRANSMISSION LINE

MATCHING AND THE IMPEDANCE IN OHMS OF THE
T SECTION MATCHING SECTION IS EQUAL TO
s SEPARATORS
AERIAL iMPEDANCE TRANSMISSION LINE
IN OHMS IMPEDANCE IN OHMS

THEREFORE DIMENSION A IS OBTAINED BY

REFERENCE TO THE SECTION DEALING WITH
TRANSMISSION LINE FORMULAS ONCE THE
IMPEDANCE OF THE MATCHING SECTION IS

OBTA
UNTUNED TRANSMISSION i
LINE OF ANY DISIRED D={78—IFREQUENCY IN MEGACYCLES)} YDS.
LENGTH S;{?S-IFREQUENCY IN MEGACYCLES) YDS.

ZEPPELIN AERIAL

< A > IN SULATORS
T A={356‘-(FREQUENCY IN MEGACYCLES)} YDS
INSULATOR

<«— UNTUNED TRANSMISSION LINE

HALF WAVE DELTA MATCHED AERIAL

A-{156:(FREQENCY IN MEGACYCLES)} YOS,
E=OBTAINED ACCORDING TO THE

° IMPEDANCE OF THE TRANSMISSION LINE
B={41:(FREQUENCY IN MEGACYOLES)} YDS,

F<{49.3:(FREQENCY IN MEGACYCLES)} YDS,

INSULATORS
{

l * SEPARATORS

«—B —

¥ @ TRANSMISSION LINE

LONG WAVE AERIAL
ANY NUMBER OF HALF WAVES IN LENGTH

INSULATORS
‘ \é A=[{164(NUMBER OF HALF WAVES

)| A ON THE AERIAL MlNus-os)}
/\7 +{FREQUENCY IN MEGACYCLES}] YDS,
LEAD IN
25
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TRANSMISSION AND FEEDER LINE FORMULAS.
Two Wire Line.

iet A = Wire centre spacing in inches.
B = Wire diameters in inches.
C = Line impedance in ohms.
D = Capacity of twin line feeder in mmf{. per foot.
B

Inductance of twin line feeder in millihenries per foot.

C = 276.36 glog (2A = B);. D = 3.679 + flog (2A = B); g

E = .2812 %log (2A = B);.

ﬁ——l\——-*:
1
oD ol e

Concentric Line.
A and B are given in inches.

C = 138.18 glog (B = A);ohms.

Double Twin Line.
A and B are given in inches.

C = 138.18 Elog (141421 B = A);ohms.

Shielded Twin Line.
A, B and F are given in inches.

)
C = 276.36 log-gf ; fl R e 21r)=; = 21 + (B < 2F)’;;ohms.
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Twin Single Line.
A and B are given in inches.

o 207.aglog (1.587401A = B)) ohms.

Square Concentric Line.
A and B are given in inches.

C = 17171 {1og (1.148 B = A)) ohms.

( )
el

Single Wire Line.
A and B are given in inches.

C = 138.18 {mg 4A = B) ; ohms,

29



Parallel Thin Strip Foil Line.
A and B are given in inches.

14-3.142B) 3.142B ) 3.142B
A )+ i
The formula for this type of line is only true when B is much

greater than A.

c=1188+[1+2.3 log f 2.3 log( (

—B—

—

A
g

—h=y

METER FORMULAS FOR DIRECT CURRENT MEASUREMENTS.
(@) To find the ohms. per volt resistance of a voltmeter. This
value is equal to :—
1 =+ full scale current in amperes.

(b) To increase range of meter for voltage reading by any desired
multiplier.
Let B multiplier resistance value in ohms.
A = Total meter resistance in ohms.
Then B = (Required full scale reading in volts = by the full
scale meter current in amperes).

L VAVA VAV 2000

I

POSITIVE
PROD
£
f
METER
NEGATIVE
PROD

(¢) To increase range of milliameter for current reading by any
desired multiplier.

Let C = Required multiplying factor.
B = Shunt resistance value in ohms.
A = Total meter resistance in ohms.
TheldlB A - (¢ )

G I+ pan\

o
|
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(d) To find ohmage value of unknown resistance by using a volt-
meter and battery.

Let B = value of unknown resistance.
A = resistance of voltmeter in ohms.

Then B = A ﬁ(Reading of voltmeter with closed switch

= Reading of voltmeter with open switch) — 1 )

)

7730\ VOLTMETER

B 3 ?
s
UNKNOWN
. : |
RESSISTANCE ‘M'l 4% voLT
BATTERY

(¢) To find value of universal current shunts.
Let D = required multiplier factor.

C + B = total resistance in ohms. for lowest shunted current
range required.

A = meter resistance in ohms.
B=(A+ B+ C =+ D.
TN

+ @
) (L1 X
8IS \\eJ
il
()
Cc >
st

(f) To find ohmage value of unknown resistance by means of
milliameter and battery.

Let C = series resistor for limiting battery current so as to
give a reading on the meter scale #hen switch is open.
B = unknown resistance.
A = resistance of milliameter in ohms.

Then B = ( Switch closed meter current reading = (switch
open meter current reading minus switch closed
meter current reading) ; .

‘\V.l‘l\l
| — fo l_
N — 4% NOLT
— BATTERY

et

-

MILLIAMETER

+—AAAAN——1
2

|

UNKNOWN RESISTANCE
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(9) To find ohmage value of unknown resistance by means of
milliameter, battery and any known resistor.
l.et C = known resistance value in ohms.
unknown resistance value in ohms.
Meter resistance in ohms.

[

A
Then B = 2C =+ A; g(Metcr current reading with closed
switch minus meter current reading with open

switch) -+ current meter reading with open
switch;.
- P s
i el
A
g % e MILLIAMETER
L
?
[ ° AN ——

UNKNOWN RESISTANCE

(2 To find the direct current resistance in ohms. of an unidentified
voltmeter or milliameter.

Let C and B = Variable resistors.
A = unknown meter resistance.

Then connect circuit as shown in diagram with resistor C
only being used in circuit, whilst B is disconnected by switch
being open. With switch open vary C for full scale meter reading,
then bring resister B into circuit by closing switch, and vary B
until the meter rcading returns to half scale. Then, if the value
of resistance B at this setting is checked by an ohmmeter, the
reading shown is equal to the resistance of A. It is vital that
resistance C is of sufficiently high value to prevent an off the
scale meter reading. If the full scale current of the meter is
known, it is easy to calculate value of C by the following
formula :—

C = (1,000 times testing battery voltage used) < (meter
full scale current in milliamperes).

] =
4% VOLT BATTERY



A CONVENIENT INDUCTANCE CHART FOR
SINGLE-LAYER SOLENOIDS
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® ON THESE TWO PAGES are
presented charts for determining the
number of turns and the size of wire to
be used in order to obtain a given induc-
tance on a given winding form.

In the left-hand chart the variables

are n, the number of turns, and ‘—li, the

ratio of winding length to winding diam-
eter. The ratio of inductance to diameter

of winding (5) is used as a parameter.

The curves were computed from the
expression given in Circular 74 of the
U. S. Bureau of Standards,* which, using
the terminology of the chart, may be
written,

02508 n*d*. K
!
where L is the inductance in ph
K is Nagaoka's constant
and d and [ are in inches.

L= (N

*“Radio Instrussents and Measurements,” p. 252,
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For a given inductance the number of
turns is then,

!y d 1
n= (7) (’—,') (39.88) (-R) 12)

This form of the expression is particu-
larly convenient because, in designing
coils, the engineer usually starts with a

i
given coil form (:i known) and needs a

L
given inductance L (= easily calculated ).

d

Since Nagaoka's constant depends on
]
the ratio T the use of this ratio for the

horizontal scale ‘makes all the curves
parallel. so that, in plotting them, only
one curve need be calculated. The other
can be drawn from a template.

For interpolating between curves, a
logarithmic scale covering one decade of

'—l; is shown at the right of the chart.

The second chart is plotted from stand-
ard winding data published by wire
manufacturers.

As an example of the use of these
charts. consider the problem of design-
ing a coil of 100 yh inductance on a wind-
ing form two inches in diameter, with an
available winding space of two mches.

l
The quantity —Iis unity and l—;is 50. En-
« «

" L
tering the chart at = = 50 and following

d
gt
down the curve to the vertical line e 1
«

we find that n, as indicated by the left
hand vertical scale, is 54 turns.

With a winding space of two inches
this is equivalent to 27 turns per linear
inch, close wound. The second chart
shows that No. 18 enamel or smgle
silk-, No. 20 double-silk-, or single
cotton- or No. 22 double-cotton-cor ered
wire would be used close wound. No. 25
bare wire, double spaced, could also he
used.

BIAS RESISTANCE.

Grid Leak Bias.

Vg=IgxRg Rg=Vg Rg=Vg—E
Ig Ig
‘Where Rg=grid leak resistance, Vg=bias
- voltage, Ig=d.c. grid current, and E=
voltage of series battery.

Cathode Bigs.
Rg= Vi where Vg & Rg are as
Ag+As+Aa above, and Ag, As, and
Aa are grid, screen, and anode currents
respectively.

CALCULATION OF CORRECT RESISTOR FOR SELF BIAS.

From Ohms. law :—
R

Grid Bias Voltage x 1,000.

= Total Cathode Current in Ma x number of Valves involved.

For Triodes total cathode current = plate current.

For Pentodes and Tetrodes, total cathode current = plate plus
screen currents.
For Pentagrids, total cathode current = plate plus screen plus '

oscillator plate currents.

Example.—Find Bias Resistor for two 6K6 Valves operating in push

pull with 315 volts on the plates.

The following data is obtained from valve characteristics for the
6K6 from Bernards '* Radio Valve Manual, No. 30,” price 3/6.

Grid Bias = 21 volts.

Screen Current = 4 Ma.

Plate Current = 25.5 Ma.
21 x 1,000

Therefore, R = 995 T =

.. Total Cathode Current == 29.5 Ma.
21,000

ST 355 ohms. approximately.

When over biased operation is used the advised bias resistor value
will be shewn under Ratings and current applications for the type of
Valve involved in Bernard's ** Radio Valve Manual.”
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TIME CONVERSION LOG. (TIMES IN G.M.T)

ALEUTIAN ISLANDS P 7 O N P P 0 0 P P P P P P
ALASKA (Haiwaii Is. Less% he.) 75 (60 S0 (4 30 (20 Vo [120fla 7a (6a|Sa Wal3al2a a Y2l 1059 18
YUKON. 8010 (6 (50 140 (35 (20 [1p 121110 10a/5a a 7a |6 |Sa jta [3a [2a 1a zalio 10013,
PACIFIC TIME, Canada & U.S.A. 90 (8070 (62150 (42|30 |28 l1o 12nilla J0ul9a|8a (Ta Ba|Sa Hha|3al2alla YZalllp Y00
MOUNTAIN TIME,  « - - 0:i9% 80 70 165 155 80 30 (20 [1o 2nitc j0ai9a 8 7a |6a{Saltal3a(2a z-illa
CENTRALTIME,  « + - 121003 80 |To 160 50 o 30 (2 plllnll/nl()a.’aﬂg 7 |6aSa 4al3a 2 lla Y2
EASTERN STAN.TIME, =~ ~ Cuba. |1Zap 1059 185 1o 6 150 Fin 30 2 |1 1201a j0a|a{8 | 7a |6aSa}ta3a[2alla
ATLANTIC TIME, Conada, Argentiné (Feneg. fessiaila [2nitlp 10019 8o |To (60 |Sp 40130 (2011p 120 lalaxﬂa 8a/7a 6a|Sal4a|3a2a|
BRAZIL 20l Y2rillp 100190 80 |To 162 S0 140130 |20 1o |12 la s{a 8a |7a [6a|Sa (4 [3a
AZORES Is. 36 (20 {1a Ji2011o 106190 180 7 60155 4o |35 (20 1231 100l 8 Ta [6al5al4a
/CELAND, VLAFRICA, CANARY Is. l4a 3120 fa [20{10 106(9% 185 7 16 50 4 3 [20 1 12011 103 Bal7a [6alSel
ENGLAND, FRANCE, SPAIN, (HOLLAND 00ls 20mins)|Sa [4a|3a|2al I”p V0e9p 8o | o 60 |50 14|30 20 |1 5 Y20 a ¥0u9ai8a (T 6al .
NORWAY, SWEDEN, GERMANY, ITALY. _ |6al5a{fa[3a 2ala |12l 10519 85|70 6o 52 M 130 2 |1 1211 0c] 908 %
RUSSIA (Moscow) EGYPT, S.AFRICA. 7"@’5" 3a|2alla li2nilis 10019 80 \Tp (62 150 #1130 120l l12n|la f0al3.

i4a

MADAGASCAR, ARABIA ABYSSINIA , PERSIA. _ |8a|Ta |Bal5a e Bal2alla Y 2rio 00195 (85 (7 60 50 o 30 20
CENTRAL RUSSIA, TURKESTAN. 19a/8a17a |5a15a #al3a|2alla 2l 0519085 170 [6s 50 14013
INDIA, (Add 30mins.) 9a |8al7a |6a|Sal4al3al2a

3

2
201151100195 185 |70 16050 42135 120 Y 2ot

4o

la

BURMA, TIBET, EINOIA, (Coleutta). _|Ma/0clSa (8|7 [6alSalta{3a|2a fa |an{lo 106195 |80 70 60|50 82 30 20 o
SUMATRA (Java, add 20 mins.) llb fla 1009 |8a|%e 5a%al3a 2alla Y2ullo 59!89 7o 60|50 40 30 25 |10
CHINA, WEST AUSTRALIA. 1 V20t ]9 |80 7 615 |9 3021 [zl 106190 180 170 650 0135 120
JAPAN, (CENTRAL AUSTRALIA, Add 30mins) |20 |10 2 Alta el 3a |Ba s (6a|Sal4al3a{2a i Y2u{to 0:\30[85 |72 6215 o 35
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NE X ZEALAND, ( Less 30mins.) 55145]30125 1o [12a)lalf0cl5 18al7a |6a 5a dal3a]2a Vo Y2elto }1039(8517 65
-

TO FIND TIME AND DAY IN ANY COUNTRY OF
THE WORLD (G.M.T.).

Select horizontal line opposite the country in which you live (using
particular time band mentioned for your locality), and move along this
line to the nearest hour as shown by your watch, then move up or down
the vertical column to the line opposite the country in which you desire
the time. The figure at the intersection is the time required (‘“a”
denotes a.m.; ‘“p” denotes p.m.).

To find the day, the rule is—if when moving up or down the vertical
column you pass the zig-zag line in an upward movement, the time
indicated will be * yesterday,” or one day behind. If in moving down-
ward on the vertical column you cross the zig-zag line, the time indicated
is * to-morrow,” or one day ahead.

Example.

If it is 5 p.m. on Wednesday in London (G.M.T.), what time and
day is it in New Zealand ? Follow horizontally along the line marked
“ENGLAND ” to 5 p.m. and drop down from this point to the New
Zealand horizontal line. The intersection gives the time as 5 a.m.
Having crossed the heavy zig-zag line in a downward direction the time
is one day ahead. HENCE IT IS 5 AM. THURSDAY MORNING
IN NEW ZBALAND,
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given in mils., which are the one thousandth part of an inch.

THE CIRCULAR MIL.

The circular mil. is a modern and facile method of calculating area
of wire cross sections and is equal to the square of the wire diameter

Example :

26 S.W.G. wire is equal to .018” diameter ; the circular mil. area of this
size wire is calculated thus, 18 x 18 = 324. Therefore, the circular
mil. area is equal to 324 mils,

The circular mil. foot is a piece of wire one foot in length by cne
circular mil. in area.

VARIOUS

L.S.T.
G.M.T.
B.S.T.

D.B.S.T.

ne
w? &

HRS »5hHs
&t

Woe o
Qp? b

SYMBOLS OF TIME AND RELATION TO G.M.T.

PARTS OF THE WORLD:

Local Standard Time.
Greenwich Mean Time.
British Summer Time
(August 9th—April)
Double British Summer Time.
April—August 8th).
Jentral Buropean Time.
South African Time.
Indian Standard Time.
Eastern Australian Standard
Time.
Japanese Standard Time.
Haiwaiian Standard Time.
British Guiana Time.

1 hour ahead of G.M.T.
DURING WINTER.
2 hours ahead of G.M.T.
DURING SUMMER.
1 hour ahead of G.M.T.
2hours , ”"

53 ” » ” ”
1 ” ” ” ”

IRALS Sl S Al o
103 . earlier than G.M.T.

NORTH AND SOUTH AMERICA (INCLUDING CANADA, U.S.A,,
LATIN-AMERICA).

RS QEEs Y
fRnaRgu, nw
Hﬁaﬂaﬁﬁﬁﬁ

=

Daylight Saving Time.
Atlantic Standard Time.

Eastern Standard Time.
EASTERN WAR TIME.
Central Standard Time.

Mountain Standard Time.
Pacific Standard Time.
PACIFIC WAR TIME.

4 hours earlier than G.M.T.
4

” ”

”
” ” ” ”
”

o i ”

for N S §

”
”
” "

(=300 ~3

NOTE :

With U.S.A. standards of time in particular,

WAR TIME

IS ONE HOUR EARLIER IN EVERY CASE.

TO CONVERT TO B.S.T. ADD 1 HOUR.
TO CONVERT TO D.B.S.T. ADD 2 HOURS.
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TiME AND RELATION OF G.M.T. wird OTHER PARTS OF THE WORLD.

Most Short-wave schedules make use of the 24-hour system
for indicating times. Thus, 00.00 is midnight or zero hour, and 12.00
corresponds to noon, The time 7 a.m. is denoted thus: 07.00, 10 a.m.
thus, 10.00; 4 p.m. by 16.00, 7 p.m. by 19.00, 9 p.m. by 21.00, and
11 p.m. by 23.00. Then follows 00.00 or zero hour

The conversion of Greenwich Mean Time to that of other places
throughout the world and vice versa usually gives the beginner trouble
and for this purpose reference should be made to the page detailing
the SYMBOLS OF TIME and their equivalents, and the TIME ZONE
AND CONVERSION CHART.

The earth rotates through 360 degrees in 24 hours, that is,
through 15 degrees in one hour. Thus, one hour difterence of mean
time at two places denotes that they differ 15 degrees in LONGI-
TUDI. As the earth rotates” from West to East, places—

(1) East of Greenwich are AHEAD OF G.M.T.
(2) and those West of Greenwich, EARLIER THAN G.M.T.

Many stations announce times locally, and these should be noted,
and comparison and reckoning made when converting to G.M.T. (or
B.S.T. and D.B.S.T.). Thus, if the listener happened to be listening
to Sydney, Australia, on 31.28 metres at 19.00 or 7 p.m. D.B.S.T\.,
Sunday, August 17th, the time by Eastern Australian Standard Time
would be 03.00 MONDAY, AUGUST 18th. Similarly, E.S.T., or
Eastern Standard Time in New York, is 5 hours earlier that G.M.T.,
and Eastern War Time, 4 hours earlier, and not only the time but
the date should-be considered when reckoning.

As will be seen from the Time Symbol Tab'e and the Time Zone
Chart, Hawaii, British Guiana, Labrador, Newfoundland, India, and
New Zealand have their own standard times. Venezuela is included
in the A.S.T. Zone, and South Africa is a zone by itself.

In China, Afghanistan, Iran, Arabia, Abyssinia, Borneo, Sumatra,
Greenland, parts of New Guinea, and certain other parts, cither the
legal time is not known or no legal time' is kept.

In particular, it should be noted that with her entry into the
war, the United States has adopted “WAR TIME.” Tastern War
Time is 4 hours earlier than G.M.T., and Pacific War Time is 7 hours
earlier. Again, Time in Britain is as follows: During the Winter
B.S.T. is 1 hour ahead of G.M.T., and during the Summer D.B.S.T.
is 2 hours ahead of G.M.T. Thus: 15.00 B.S.T. corresponds to 14.00
G.M.T., and 15.00 D.B.S.T. corresponds to 13.00 G.M.T.
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PIANO SCALE. £ "MIDDLEC”

AL

FRequency (ck)

Piano scale showing the frequencies to which the keys are usually
tuned, which is to a dhghtly different pitch from that used by physicists,
based on Middle C = 256 c/s., and such scales are apt to be misleading.
Frequencies of black keys can be obtained by multiplying the frequency
of the white key below it by 1.05946. This scale is useful for the approxi-

mate calibration of oscillators and rough determination of resonant
frequencies, etc.

VIBRATIONS AND THE MUSICAL SCALE.
Ratio of vibrations of 1 octave in any part of the Musical Scale :(—

OB 1740 thbe s e 00 B0 nelBsacrs TR tohe oo tisantrl "Byt 1Co
Ratio. [0, hid L R el fciaeid il rgiy o8io el Brg g g
Decimal Ratio ... 1 1.125 1.25 1.33 1.5 166 1.875 2

Tonic Sol Fa Scale Doh Ray Me Fah Soh Lah Te Doh

* STROBOSCOPE TABLE.

NS 115 [25/33]40| 50|60 80 {90100

SPEED| /o [23]3851 62(77 |92[123)139)154

To find the number of black spokes required for any speed and
a.c. mains-frequency, the formula is :—

N (6 F S d BT
r
where N = number of black spokes.
f = mains supply frequency.
r = speed of record required.
N.B.-—180 black spokes are required at 334 r.p.m. for 50 ¢/s. mains,
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FREQUENCY RANGES OF VARIOUS

SOUND SOURCES.

TYMPANI- - <« « oo ]
QASS DAUM- - - - - HAS

SKARE DAUM- - -
14 CYMBALS- -« - -

sAss suoﬂnoNE

QAS%CLARINET

P|CCOLO‘

MALE SPEECH: -+
FEMALE Spiicﬂ

FOOTSTEPS-

HAND LLAPP‘NG

KEY JINGLING- «

+0 100 500 1000 000 20000
FREQUENCY (C/5) 10.000
RADIO VALVE FORMULAS.

When A = Grid Voltage

B = Mutual Conductance in mhos.

C = Dynamic Anode resistance in ohms.

D = Anode Voltage.

E = Amplification factor.

F = Anode current.

G = Anode load resistance.

H = Filament or Cathode current.

K = Signal Voltage.

L = Alteration in D -~ alteration in F,
Maximum power output = (KE)? = 4 C.
E = alteration D =+ alteration in A.
Stage Gain = E [G + (C+G)].
B = alteration in F - alteration in A.
Voltage output = E [(G X K) = (G + C)],
Cathode resistor = A +— H ohms.
Power output = [(K x E) = (G + C)] * X G.
Highest undistorted power output = (K x E)? = (4.5 C.),
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PROPERTIES AND CHARACTERISTICS OF
RESISTANCE MATERIALS

I Temperature |Resistance Resistance
Resistance | Resistance |coefficient |inMicrohms |Resistance [inMicrohms
MATERIAL | relative |in ohmsper of per in ohms per per
to circular | Resistivity| cubic square cuble
COPPER | Mil-Foot. | per °C  [Centimetre | Mil-Foot Inch
Copper. 1-0 10-3  |+°0039 14724 8:0 068
Steel. 6+4 674 + 0043 112 530 44|
Aluminium. §i27, 16-9 + 0038 2+82 13:0 Iell
Pure [ron. 58 60-2 + <005 10°0 47+0 3°94
Silver. 0-9 95 +:0037 159 79 0-63
GCold. 143 146 +¢0035 2+43 110 0-+94
Platinum, 5.8 602 ++003I 10:0 470 394
Tin. 66 675 ++0043 1144 540 4+49
Zinc. 33 33-8 ++0036 57 270 2°25
Lead. 127 1330 ++0039 219 1040 8+63
Nickel, 6-0 614 +-0059 10:2 480 402
Advance. 28+4 2950 [++0000I4| 49:0 2320 1931
Eureka. 28+4 2950 ++000014| 49-0 232-0 19-31
Glowray. 58+0 6020 ++0000! | 100:0 473+0 394
Climax. 50-4 5240 ++00069 87-0 4120 34.28
Constantan. 28-4 2950 +-000014| 49-0 232-0 19-31
Excello. 52:8 §47:0 ++00017 91«0 430-0 35-86
Ideal, 280 2950 +:000014| 49:0 2320 19-31
Manganin, 255 2650 +-000014| 44.0 2080 17+33
Platinold. 24:3 2530 +:0003 42+0 196 -0 16+55
la.~la. 29:6 307:0 =+000024| 510 241°0 201
Tungsten, 33 33-8 +:0044 57 27+0 225
Monel, 2443 2530 ++002| 42-0 1990 16+55
Alumel. 1941 1990 |++00II 33:0 156 -0 13+10
Chromel. 44:0 458+0 +-00007 760 3600 29-94
Copel . 28-4 2950 ++00000I| 49-0 232-0 19+31
Carbon. 20300 210700 |=+0005 |3500+0 16555+ O 13790
Brightray. 58:0 6020 ++00019 1000 473+0 39+4
Dullray. 50-4 5250 |++0007 87-0 412+ 0 29-94
Cupro. 15°0 1570 ++0003 26:0 1230 1024
No-Mag. 81-8 8480 ++00009I 1410 6670 55455
Nicreme 5% 528 547-0 ++C0I05 91-0 430-0 35486
Nicrome 15%| 63-8 662:0 [++:0002 | 110-0 520-0 43.34
w BO%20% 632 656+0 [++000I | i09:0 | 615.0 4295
Correnil. 290 301-0 ++00065| 50-0 236-0 197
Redray. 53-9 559-0 ++00026| 93-0 4400 36+65
Mangonic. 8+6 902 +-0035 1495 74-0 5487
B.8. 23-2 24.1-0 ++-00021 40-0 1890 1576
Ferry. 27+8 289-0 ++00002| 48-0 227-0 1891
Zodiac. 20-9 217-0 +:00023| 36:0 170-0 14-19
Tarnac. 22-6 2350 +:000017| 39-0 1840 15-36
Ferrozoid. 48-8 506-0 +- 00076 | 84-0 398:0 33-09
Cromaloy. 2| 63-8 662:0 ++000I3 | 110+-0 520:0 43.34
" 3 539 559-0 ++ 00013 93-0 4400 3665
i 4| £8-0 602:0 ++-00008| 100°0 473-0 39-4
Nickel-Silver.1fl 18-0 1870 ++00027| 31-0 1470 1222
" w 4 12-2 1270 ++00047| 21+0 1000 8-28
Platinumridiom))  18-O 187:0 1+ 00082| 31:0 1470 12+22
w  Silver. 18-2 1900 ++00028| 31-4 148-0 12+38
Kromore. 52-2 542-0 ++ 0002 90:0 426-0 3546
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NICKEL CHROME 15% WIRES AND TAPES.

Temperature Co-efficient (20° to 500°C.) ... 0.000202 per °C.
Specific Resistance ... 110 microhms per cm. cube
Comparative Resistance : Copper = Unity 60
Specific Gravity vt 182,
Melting Point ... g 1,400°C.
Tensile Strength—Annealed Rod 47 tons per sq. inch
Specific Heat—by weight Voo, 24 b 872
NICKEL CHROME 80/209% WIRES AND TAPES.

Temperature Co-efficient (20° to 500°C.) ... 0.000098 per °C.
Specific Resistance ... 109 microhms per cm. cube
Comparative Resistance : Copper = Unity PURAER 1) 1
Specific Gravity et B35
Melting Point ... 54 1375°C.
Tensile Strength—Annealed Rod . 59 tons per sq. inch -
Specific Heat—by weight ... ose ... 0.106

NICKEL CHROME 15% RESISTANCE TAPE.
Current necessary to maintain a given temperature rise.
Wire held straight and horizontal in air with free radiation.

Resistance Awmperes for a Weight

Size, per 1,000 yards temperature vise of per
Ohms. 1,000

Inch. T00 | 500 ] 1,000 | 100 | 500 | 1,000 | yards

(8 °Q. 2C. °€. 2Cs 26, ibs.

.025 x .002... (34,713 137,380 |38,610 | 0.46 1.27 2.59 0.453
.025 x .008... (22,671 (24,413 |25,215 | 0.65 1.65 3.39 0.720
.025 x .004... (15,114 16,275 |16,810 | 0.80 2.11 4.32 1.058
.025 x .006... |[10,832 [ 11,665 [12,048 | 0.91 2.61 5.15 1.501
.025 x .008... 7,734 | 8,328 | 8,601 | 1.14 3.14 6.17 2.086
.03125 x .003 [17,124 | 18,440 |19,045 | 0.76 2.04 4.19 0.949
.03125 x .004 |[12,564 |13,529 |13,973 | 0.82 2.48 5.02 1.316
03125 x .006 7,929 | 8,538 | 8,819 | 1.05 2.95 6.17 2.070
.08125 x .008 6,072 | 6,539 | 6,753 | 1.33 3.76 7.6 2,672
03125 x .010 4,839 | 5,211 | 5,382 | 1.50 4.18 8.54 3.383
.050 x .004... 8,934 | 9,620 | 9,93 1.11 3.30 6.68 1.875
.050 x .006... 5,295 | 5,702 | 5,889 | 1.46 4.28 8.96 3.168
.050 x .008... 3,741 | 4,028 | 4,161 | 1.79 4.87 | 11.15 4.362
.050 x .010... 2,968 | 3,196 | 3,302 | 2.05 5.73 112.98 5,024

The above data should be regarded as approximate.
This Table is supplied by courtesy of :—
Vactite WIRE CoMpaNy LimiTED, LonpoN, S.W. 1.
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NICKEL CHROME 159% RESISTANCE WIRE.

Current necessary to maintain a given temperature rise.
Wire held straight and horizontal in air with free radiation.

Resistance Amperes for a Weight
Size D per 1,000 yards, temperature vise of per
S.W. Inéh | M[m. Ohms. 1,000
G. 15.5 500 | 1,000 [ 100 | 500 | i,ugu| yards,
=G, °C: RC: i °C: Hor Ibs.
16 |.064 | 1.62 4931 530 548 | 6.6 [19.3 [42.1 |34.6
17 |.056 | 1.42 G44| 693 716 | 5.4 |16.3 |35.0 [26.4
18 1.048 | 1.21 876] 943 974 | .4.2 |13.1 [27.8 |19.4
19 |.040 | 1.01 1,262| 1,359 | 1,404 | 3.2 [10.0 |20.85 |13.5
20 |.036 |0.91 1,557 1,678 | 1,733 | 2.7 8.6 |17.80 |10.9
21 |.032 |0.81 1,973 2,124 | 2,194 | 2.18 | 6.75 |14.05 | 8.64
22 |.028 |0.71 2,577 2,774 | 2,865 | 1.92 | 5.72 |11.83 [ 6.62
23 1.024 |0.60 3,507 3,776 | 3,901 [ 1.66 [ 4.81 [ 9.73 | 4.86
"24 1.022 |0.55 4,175 4,495 | 4,643 | 1.52 | 4.37 | 8.74 | 4.08
25 |.020 |0.50 5,049 5,438 | 5,616 [ 1.39 | 3.93 | 7.75 | 3.37
26 |.018 | 0.45 6,232 6,714 | 6,934 | 1.23 | 3.50 | 6.67 | 2.73
27 |.0164 | 0.41 7,513| 8,090 | 8,356 | 1.10 | 3.16 | 6.03 | 2.27
28 |.0148] 0.37 9,223| 9,931 |10,260 | 1.01 [ 2.83 | 5.30 | 1.84
29 |.0136 | 0.34 11,180/ 11,940 | 12,430 | 0.95 | 2.59 | 4.77 | 1.56
30 |.0124]0.31 13,140{ 14,150 | 14,610 | 0.88 | 2.32 | 4.26 | 1.29
31 |.0116|0.29 15,010{16,170 | 16,700 | 0.83 | 2.16 | 3.92 | 1.136
32 |.0108| 0.27 17,320/ 18,650 (19,260 | 0.78 | 2.00 | 3.59 | 0.985
33 |.0100| 0.25 20,200{ 21,760 22,470 | 0.73 | 1.84 | 3.26 | 0.844
34 |.0092 | 0.23 23,870/ 25,700 | 26,550 | 0.67 | 1.68 [ 2.95 [ 0.715
35 |.0084 | 0.21 28,630/ 30,830 |31,840 | 0.62 | 1.52 | 2.64 | 0.596
36 |.0076| 0.19 34,980]37,670 |38,910 | 0.57 | 1.2 2.36 | 0.487
37 |.0068]|0.17 43,690[47,050 48,590 | 0.51 | 1.21 [ 2.07 [ 0.390
38 |.0060| 0.15 56,140{60,440 |62,430 | 0.47 | 1.06 | 1.77 | 0.304
39 |.0052]0.13 74,710/ 80,450 | 83,090 [ 0.42 | 0.91 | 1.49 | 0.228
40 |.0048]0.12 87,690/ 94,420 197,530 | 0.40 | 0.84 | 1.38 | 0.194
41 |.0044 | 0.111] 102,700 — — —— 0.1632
42 | .0040 | 0.101 | 124,200 — — -— 0.1353
43 |.0036 | 0.091 | 153,200 — — | — 0.1095
44 | .0032| 0.081 | 193,900 — — — 0.0864
45 |1.0028 | 0.071 | 253,100 — - — 0.0663
46 |.0024 | 0.061 | 344,600 — - — 0.0486
47 1.0020 | 0.050 | 496,200 e — — 0.0339
48 |.0016 | 0.040 | 781,400 — - — 0.0214
49 |.0012| 0.030 (1,420,000 - 0.0118
50 |.0010 | 0.025 {1,985,000) — —- — 0.0084

The above data should be regarded as approximate.
This Table is supplied by courtesy of :—
Vactite WirRe CompaNy LimiTep, Lonpon, S.W. 1,
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NICKEL CHROME 80/20% RESISTANCE WIRE.
Current necessary to maintain a given temperature rise.
Wire held straigcht and horizontal in air with free radiation.

Resistance Amperes-for a Weight
Suze Disa per 1,000 yards, temperatuve vise of per
S.U Yonk M m. Ohms. 1,000
G o 15.5 500 ] 1,000 | 100 | 500 | 1,000 yards,
S0, S0, e [ U °C. R4 Ibs.
16 |.064 |1.62 480, 502 503 | 6.4 |18.75 |42.5 |34.9
17 | .056 | 1.42 627 655 657 | 5.3 |15.50 (35.1 [26.7
18 |.048 | 1.21 854) 893 895 | 4.3 |12.60 [28.3 |19.6
19 |[.040 | 1.01 1,229] 1,286 | 1,289 | 3.4 [10.00 |22.1 |13.6
20 |.036 |0.91 1,518 1,587 | 1,592 | 2.9 8.60 |18.9 |11.0
21 |.032 |0.81 1,937 2,010 | 2,015 | 2.4 7.40 |16.0 8.73
22 |.028 ]0.71 2,509 2,624 | 2,631 | 1.9 6.30 [13.4 6.68
23 |.024 |0.60 3,415/ 3,574 | 3,581 | 1.5 5.20 {10.8 4.91
24 |.022 |0.55 4,085 4,253 | 4,263 | 1.3 4.45 | 9.5 4.12
25 |.020 |0.50 4,918 5,145 5,157 | 1.13 | 3.95 | 835 | 3.41
26 |.018 | 0.45 6,072| 6,350 | 6,367 | 0.99 | 3.50 | 7.28 | 2.76
27 |.0164 | 0.41 7,314 7,654 | 7,673 | 0.90 | 3.14 | 6.45 | 2.29
28 |.0148] 0.37 8,978 9,397 | 9,419 | 0.80 | 2.80 | 5.65 | 1.86
29 |.0136 | 0.34 10,635(11,129 11,155 | 0.75 | 2.55 | 5.06 | 1.57
30 |.0124|0.31 12,794]13,388 | 13,420 | 0.68 | 2.30 [ 4.50 | 1.31
31 |.0116} 0.29 14,619{15,181 |15,334 | 0.64 | 2.15 | 4.15 | 1.147
32 |.0108| 0.27 16,863|17,647 |17,690 | 0.60 | 1.99 | 3.78 | 0.994
33 |.0100] 0.25 19,671(20,585 (20,634 | 0.56 | 1.84 | 3.44 | 0.852
34 |.0092]0.23 23,229(24,319 24,377 | 0.52 | 1.68 | 3.12 | 0.721
35 |.0084 | 0.21 27,874]29,172 (29,242 | 0.48 | 1.51 | 2.78 | 0.601
36 |.007610.19 34,055(35,643 35,729 | 0.43 | 1.34 | 2.48 | 0.492
37 |.0068|0.17 42,531(44,513 |44,621 | 0.39 | 1.19 | 2.19 | 0.394
38 |.0060 | 0.15 54,647(57,190 {57,327 | 0.35 | 1.08 | 1.91 | 0.306
39 |.0052]0.13 72,744]76,118 76,302 | 0.32 | 0.90 | 1.63 | 0.230
40 |.0048{0.12 85,369{89,344 189,557 | 0.30 | 0.83 | 1.51 | 0.196
41 |.0044(0.111| 95,950 — — — 0.1650
42 |