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BRITISH COLOUR CODES

Resistances.

/

The colour of the body represents the first figure
of the resistance value, and the colour of the tip
or end band the second figure . The colour of the
spot on the centre band denotes the number of
cyphers that follow the first two figures.

Colour

Violet

Figure Colour Figure
Black 0 Green 5
Brown | Blue 6
Red 2 Violet 7
Orange 3 Grey 8
Yellow 4 White 9
o

Green

Violet

Example-;Orange body, Violet Tip ond Green spot
= 3700000 ohms resistance

WANDER PLUGS

Value

Highest + H.T.
2" highest + H.T.
3" highest +H.T.
4thhighest +H.T,
L.T. Pasitive

Negative(LT-H.T.-,GB+)
Highest G.B.~

2"° highest G.B.-
3" highest G.B.~
Any additional battery lead is Violet,

and any centre tap i1s white.

Value
60 m
100 mA
150 mA
250mA
500mA
750mA

FUSES
Colour Value
Black I Amp
Grey 1-5 Amp
Red 2 Amp
Brown 3 Amp
Yellow

Green

Colour
Red
Yellow
Green
Blue
Pink
Black
Brown
Grey
White

Calour
Dark Blue
Light Blue
Purple
White

5 Amp Black&White




FIXED CONDENSER LEADS
quhestﬁliy +' c&k&!‘{ed

2nd highest Capacity + Yellaw
Bd - E + Green
4th . + Blue

5th = U Vialet
Principal Negative Lead Black
2nd Negative Brown
3rd " . Grey

Centre lead of. Voitage doubler Condensers White

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

Common Positive junctions are marked -
" Negative =

Series connections are marked +

Unconnected sections are marked &

Examples:—

8+8=Two BpF condensers with common posmve lead

8~8= * * negative *

8% 8~ A series voltage doubler connectian
8&8=Two isolated 8 F condensers.

MAINS TRANSFORMER LEAL
Primary Value Col

10 volt tapping Black and Green
210 - , Black and Yellow
230 * 2 E * Blackand Red
250" s Black and Brown

Zero - Black
Secondaries Valye Colour
quh tension ends Red

» centretop  Red and Yellow

Rectifier heater ends Green .

" centre tap Green and Yellow
Valve heater ends Brown

. *  centre tap Brown and Yellow
Addmonal LT windingends  Blue
" centretap Blue and Yellow
Earfhmq Lead Bare wire




FIXED CONDENSERS!
COLOUR CODE_FOR CAPACITY IN mmf
First_ Dot Second Dot hird Qot

B e\ o
\ 00

Black = O Black ~ O

Brown = | Brown= | Brown =
Red = 2Red =2 Red =~
Orange- 3 Orange=3 Orange= . 000
Yellow = 4 Yellow=4 Yellow 0000
Green =5 Green«5 Green = 00000
Blue -6 Blue =6 Blue = 000000
Purple = 7 Purple=7 Purple = 00Q©000
Grey =8 Grey =8 Grey = 00000000
White =9 White =9 White =000000000
Example :~ Istdot Green, 2 dot Red, and
3"dot Brown = 520mmf capacity.

WAVELENGTH OF A TUNED CIRCUIT.

W= I884:96J L.C. where L= inductance in
microhenries, and C= capacity in microforads.

FREQUENCY OF A TUNED CIRCUIT,
- |$6 where f = frequency incycles
f-znite per second gnd, h undz have
values as shown in the previaus formula.

INDUCTANCE OF A COIL
L= 1% d®n® TK where L= inductance in
microhenries, d = diometer of coil in cms,
n =number of turn per cm, T~=length of coil
in cms, and K=a canstant depending onratio
of diameter to length of coil.
Value for K given below.

TR [% (K [% K
00 {1-00 -8 | +:73514-0 | -365
- 959 *9 | -711 5-0 -320
-2 920 IO | -688| 6-0 -285
-3 -884| 1-5 | -595| 7-0 -258
-4 -850} 2-0 | ‘526 | 8-0 237
5 -818| 2-5 | ‘472 | 9-0 218
-6 -788) 3-0 | ‘429 |10-0 -203
-7 <761




VARIABLE CONDENSER CAPACITY

c -'9]%8??"-51 Where N=number of moving vanes

S=area of one moving vane in
sq cms, and d ~thickness of air
gap between fixed and moving vanes in emis.

REACTANCE OF A COIL

R =211 fh wheref=frequency in c.p.s.
and h =inductance in henrys.

REACTANCE OF A CONDENSER

_1_ where f=frequency in c.p.s.
R=31fc  and C=cu$>quci’ty in farads.

WAVELENGTH
w=1884 JLC where w=metres, L=

inductance in micrchenries,C=capacity
in microfarads. Also W xf = 3x108

LOW FREQUENCY AMPLIFICATION

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

= N2 ﬂ?ET?
A M N, X X
Where M = voltage gain of valve,Nznumber
of secondary tumns of transformer,Nznumber of

primary tums of transformer, R=AC.resistance of '
valve,and P=reactance of primary coil in ohms.
RESISTANCE COUPLED. L.F. AMPLIF|CATION
Voltage stage gain of a resistance coupled
L.F. amplifier is as follows.

- _R_ where M = amplification
A=M X R4 foctor of valve,R= external
coupling resistance in Ohms.and T = A.C.
resistance (impedance) of valve.

JELLY ELECTROLYTE FOR ACCUMULATORS

Afast setting mixture which jellifies in
10 minutes is prepared as follows :~

| part pure sodium silicate of specific
gravity 1200 mixed with 3 parts of cold
sulphuric acid of 1400 specific gravity.




EUREKA RESISTANCE WIRE

S.W.G. | OIA  [TURNS per[LENGTHper| Ohms Lw!plr
in INCHES [INCH D5.C.|Ohmininches| per yard. §000ydsinlbs

16 064 | 14-7 | 1738 -2l [37-2
18 *048°| 196 | 96-8 -37 |20-93
20 *036 | 256 | 544 66 |11°77
22 *028 32:2 | 329 1-10 | 7-12
24 <022 400 | 203 1-77 [ 4-392
26 ‘018 48-8 | 13-7 2-64 | 2-942
28 014 57-8 9-2 3-91 | 1-989
30 012 67 65 5-57 | 1-399
32 -010 75 4-9 7-35 | 1-059
34 -009 85 36 | 10-12 -768
36 -007 90 24 | 1484 -525
38 ‘006 | (18 15 | 23-80| 327

BIAS RESISTANCE
Grid Leak Bias
Vg = Igx Rg Rg=V. Rg=Vg-E
R T
Where Rg- grid Leak resistance, Vg= bias voltage,
Ig=d.c.grid current,and E=voltage of series battery

Cathode Bias
Rg = Vg where Vg & Rgare as
Ag + As+ Aq above, and Ag. As,ond
Aa are grid, screen, ond anode currents respectively.
METER CONVERSIONS

Ta Extend Range of a Milliammeter
Shunt resistance Rg= Ry
=1
To Extend Range of a Voltmeter
Series resistance Ry = Ryx (n-1)

To use _a Milliommeter as a Voltmeter
Series vesistance Ry = E _R,,
Im

Where n =factor by which it s deslredta
multiply the range of meter, R ~resistance of meter,
E = required voltogereading, and Iy = reoding of
current meter at full scale deflection.




SPECIFIC RESISTANCE

R . T P Where T =speciflc resistance of a
A centimetre cube, P=length of wire
in cm, A = cross sectional area of
wire in sq cms, and R- the
resistance of the wire at O° C. If T is in Microhms
R is in microhms; if Tis in ohms,R is in ohms.

SPECIFIC RESISTANCES OF MATERIALS.

_ |Resistancein . |Resistancein
Material Microhms [[Material | Microhms
per ¢cm cube. per cm cube

Silver 1:47 Mercury | 94-07
Copper | -588 nganin{ 46-7
Aluminium| 2 -665 [Eureka 51-0

Iron 9-07 [{INichrome| 95-0
Pigtinum| 1092 [ Water |7x10"

Tin 13:05 | Mica [ 5x10%
Lead 204 Glass | 5x10%*

I micrahm = -00000! of an ohm
DECIBELS ano POWER RATIO

The Decibel is the comparative unit of sound
s_frencﬂh. | decibel = the sound that can
Just be discerned by the human ear.

DECIBELS CONVERSION TABLE
DECIBELS |POWER RATIO || DECIBELS [POWER RATIO

100000, | — 50 -0000!
1000000 —60 | -00000!

| 125 —1 | -8
2 16 —2 | -625
3 2:0f —3 | -5
4 250 —4 | -4
5 32| —5 | -3125
6 -~ 40 —6 | -25
7 50 —7 | -2
8 60| —8 | -166
9 80| —9 | -125
10 10:0 ad [0} J|
20 100-0| —20 -0l
30 1000 | —30 | -ool
40 | 10000 | —40 | -oo0!
50

60




WAVELENGTH ano FREQUENCY TABLES.

To use these tables which give inductance capacity values
for Radio Frequencies the following ples are shown :=
1. Given a tuned circuit total capacrty *0005 mfd and
inductance 245 microhenries, what is the natural
wavelength and frequency. Answer - the L.C.constant
i5°0005 X 245 =+1225, therefore wavelength is 660
metres and frequency 454-5 Kilocycles.

2. What inductance is needed to tune a 0005 mfd.
condenser to {900 metres. Answer - L.C.for 1900
metres = 1016, therefore inductance is 1-D16
divided by <0005 which equels 2032 microhenries.
3. A circuit with a natural frequency of 1250 Kc
is required, the tuning coil inductance being 8
microhenries. What capacity should be connected
across the coil.

Answer L.C. for 1250 Kc =-01622 hence capacity
is *01622 + by 8l which equals ‘0002 microfarads.
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OHMS LAW

Amperes = Volts = Resistance
. = Watts+ Volts
. =/Watts =+ Resistance
Volts = ResistanceX Amperes
" = Watts .= Amperes
" =y Watts X Resistance
Watts = ( Amperes)2x Resistance
“ = (Volts)2 + Resistance
o = Amperes X Volts
Resistance = Volts + Amperes

(Volts)2+Watts
Watts = (Amperes)?

ResisTances in ParaLLEL

R,
4 1R'.f‘
! _n

1
'Y W, By

MWV

R

+ + ETC.

4.
Ra

2 Parglle!l Resistances Ra(RxRg)+(Ri+Ry)

3 Parallel Resistances
R. R X R X R
(R, x R2)+? Rz X R3)+(Rax R|5

4 Parallel Resistances
RixRaXRaxR4
(R.szx Ra)+(RXRaxR)+[RaxRaxRy) +(RaxRix Ry)

RESISTANCES IN SERIES.

R, Rz . R3
RP ¢
R= R+ R+ Ry ¢ ETC.




RESISTANCE v SERIES-PARALLEL

R, Ra Rs -
R R= :
3R R 3 R? S E
> 4 3R, Ri¥ R, RytR, RGFRIR,

. CONDENSERS 1 PARALLEL
% I T M ¥

CP CaCaC+C +C, + ETC.
o Teo Fes Fea 4 e

CONDENSERS iy SERIES
s lesiamnly BN
C.

+L+E+3 +ETC
>CP ¢ LGy €T Cy

CONDENSERS in SERIES—PARALLEL

1 i
_+
S TN N NP
I Ica C?C C|+C2 65+E'4
Cq

]
Te T 1 "

INDUCTANCES in SERIES

Ly Lz o, L3 Lag

Where there is no mutual inductance
L= L+ L+ Lyg+ L+ ETC

INDUCTANCES 1N PARALLEL

- B B B o
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MORSE anp INTERNATIONAL
TELEGRAPH CODE SYMBOLS

LETTER SQ'QB%L LETTER SQhPB%L

A ol N
B —eua (o] N
C S P =
D — Q e,
E R f—
F Rr— S e
G S T s
H se e v R
I . \Y cee—
J » R w ]
K A X s g s
L " —es Y S —
M — r4 8
NUMBERS

NUMBER CODE NUMBER CODE
| I 6 T
2 & B 7 T
3 cee—— 8 ———-
4 o weE = 9 e
5 ceaes 0

PUNCTUATION MARKS ETC.

PERIOD 3 o
COMMA s
INTERROGATION
QUOTATION ‘MARKS i it
EXCLAMATION e
COLON .. =
SEMICOLON e
PARENTHESIS S ————
FRACTION BAR R
WAIT SIGN I
DOUBLE DASH (BREAK) =8 W
ERROR (ERASE) SIGN o ST Y W
END OF MESSAGE S o
END OF TRANSMISSION . ...
INTERNATIONAL DISTRESS SIGNAL « v o — ...
(50.:5.)




THEORETICAL RADIO SYMBOLS

\]/ L e A=
Aectial Eorth Resistance Vorloble Fixed
Resistance Condenser

vl e ]

Variable Coil or Tapped H.F
Condenser H.F.Choke Coil  Transformer Trnns rmer
-+
Joens =
= LT

L.F Moving Coil  Head Shielding  Battery
Choke loud Speaker Phones

-+I'III'I' B~ O~ —@-
Ammeter Voitmeter Milliameter Wattmeter
Bottery

AF© 0 o A

Trcnsformer Generctor Lump Electrlc Cett Cyrstal

-

Morse
Teleqroph Wwires Wires

Joined (Crossing Microphiong . ., Wwave
Rectifier
et
thode Closed Open Filament
Multi-Grid  “for I1.H  Clrcuit  Circuit Lamp

I.H.vaive Vvalve Jack Jock

- = ._-—.\._ .—
= |pie= ~— SP.DT S.P.S —g

D.P.S.T switch  Swi lch Auto
D.R DT Switch ! Trans-
Switch former
.Q- :
Fra e' Directian Thermo Fuse Radio
Aerial Finding Couple Gramophdne

Loop Pickup




SAFE CURRENT CARRYING
CAPACITY or BARE COPPER WIRE

SWG AMPS SWG AMPS SWG [MILLIAMPS
10 35 26 1-0 42 50
12 28 28 7 44 50
14 19 30 -5 45 25
16 13 32 -4 46 20
18 7 34 25 47 12
20 4 56 ‘15 48 8
22 25 38 -1 49 5
24 5 40 07 f| so 3

CAPACITY or FIXED CONDENSERS.
C= '0883 AP(n-1)

Reactance of a condenser = g;,"ﬁ-:
Where -~ |
¢ = capacity in farads
A = area of overlap of platesin sqcms.
P = dielectric constant of separating material
n = number of metal plates
d = distance separating plates in cms
f = frequency in cycles per seconds
Dielectric constants of insulating
materials commonly used.
Air = 1. Glass=6-8 tol0. Mica=5 to7.
Ebonite~2:56t03-48. Shellac = 2:95to373.
Fibre =5-1t059. India rubber (Para)=2-34.
Paraffin Wax=1-92to2-47. Vuicanised Rubber=294.




BERNARDS TECHNICAL BOOKS
1/- SERIES

EACH A MINE OF INFORMATION

1.— Amalgamated Engineering Reference
Tables and Data Charts. B.A., BS.F.,
B.S.P., B.SW. Thread Data, Clearance and
Tapping drill sizes, solution of triangles, Sheet
Metal Gauges, etc., etc.

2.—** Little Marvel *’ Vegetable Reference
Book for all amateur gardeners. What to
sow, and when. Pests, Diseases, Fertilisers,

etc., etc.

3.—Services Signalling Manual. Semaphore,
Morse, Flag Signals, Heliograph, etc., etc.

4.—Radio Manual. Tables, Charts, Facts,
Laws, Rules, Diagrams, etc.

8§.—Elements of Mathematics. Facts, Rules
and Formulz on Arithmetic, Algebra,

Trigonometry, Geometry and Calculus.

6.—Electrical Engineers and Electricians
Hand Book. Tables, Hints, Data Charts,
Wire and Cable sizes, A.C. and D.C. Motors,
Lighting, Heating, Power, etc., etc.

IF IN DOUBT simply look
into a ** BERNARDS *’ Pocket Book




