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BRITISH  COLOUR CODES
R e s i s t a n c e s .  /

The colour o f the body represents the first figure 
o f the re s is tan ce  va lu e , and the colour of the tip 
or end band the second fiqu re . The colour o f the 
spot on tne centre bond denotes the number of 
cyp h e rs  that follow the first two figures.

Colour Fiqure Colour Fiqure
B lack 0 Greet1! 5
Brown I B lue 6
Red 2 Vi olet 7
Orange 3 Grey e
Yellow 4 White 9

ExamplesOranqe body. Violet Tip ond Green spot 
* 5,700,000 ohms resistance

WANDER PLU G S
V a lu e  

H ighest + H .T.
Zni highest + H.T.

highest +H.T.
41hhighest +H.T.
L .T . P o s it iv e
N egotive(L.T.-,H .T. -,G.B.+,) 
Highest G .B .-  

highest G .B .-

Colour 
R ed  
Ye llo w  
G reen  
B lue 
P in k  
B lo ck  
Brown

. G rey
3 ra highest G .B .-  W hite
A ny additional battery lead i s  Violet, 
and any centre tap  is  white.

FU S ES
V a lu e Colour V a lu e Colour

6 0  m A B la c k 1 Am p Dark B lue
100 m A G re y 1-5 Amp Light Blue
150 m A R ed 2 Amp Purple
250 m A Brow n 3 Amp W hite
50 0  mA Yellow 5 Amp Block&White
750  mA O reen



FIXED CONDENSER LEADS
V p lue  

Highest Capacity + '
Colour

Red
End hiqhest Capacity + Yellaw
3rd * ■ + Green
4th ■ “ + B lue
5th " ” + V ia le t 1
P rinc ip a l Negative lead B la ck
2nd Neqative “ Brown
3rd “ * G rey
Centre leod of. Voltaqe doubler Condensers White

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

Common Positive junctions are marked +
- » Neqative - “ * —

Series connections are marked 1
Unconnected sections are marked &

Exam p les :—
8 + 8  -  Two 8u  F condensers with common positive lead
8 - 8 -  - - • • * negative •
8 * 8 -  A series voltage doubler connection
8& 8-Tw o isolated 8 p  F condensers.

M AIN S TR A N S FO R M ER  LEA D S
Prim arv Value Colour
10 volt tappinq Black and Green
210 " • Black and Yellow
230 * • • Black and Red
2 5 0  ■ ■ Black and Brown

Z e ro  ‘ B lack

Secondaries V a lue Colour
High tension ends Red

■ “ centre tap Red and Yellow
Rectifier heater ends Green .

“ centre tap Green and Yellow
Valve heater en’ds Brown

* centre tap Brown and Yellow
Additional L .T  winding ends Blue

“ “ centre tap Blue and Yellow
Earth ing  Lead Bare Wire



COLOUR CODE FOR CAPACITY IN mmf 
F irst Dot Second Dot Th ird  [ gt 
B lack  -  O Black - O 
Brown - I Brown * I Brown - 
Red - 2 Red - 2  Red - 
Orange - 3  Orange-3 Orange - 
Yellow - 4  Ye llow -4 Yellow ■
Green - 5 Green - 5 Green - 
Blue - 6  B lue * 6 B lue ■
Purple - 7  Purple = 7 Purple = OOQeOOO 
G re y  - 8  Grey - 8 G rey « ooefooooo 
W hite » 9 White - 9 White - OOOOoOOOO 
Example Istdot Green, 2nd dot Red, and 
3 rddot Brown -  5 2 0 m m f capacity.

WAVELENGTH OF A TUNED CIRCUIT.
W= 1684 -96J l C. where L ” inductance in 
microhenries, and C- capacity in microfarads.

FREQUENCY OF A TUNED CIRCUIT.
P  ____IQ6 where f  -frequency in cycles
■ 2 t l  JL C  per second and, h andC have 
va lues as shewn in the previous formula.

FIXED CONDENSERS

IN D U C TA N C E OF A COIL 
L *  ff*  d ! n!  T K  where L *  inductance in 
m icrohenries, d - diameter of coil in cms, 
n - number of turn per cm, T -  length of coil 
in cms, and K = a constant depending on ratio 
o f diameter to  length o f co il.
Value for K  g iven  below.

% K * K K

oo 1-00 •8 •735 A  • O ■365
-1 -959 -9 •711 5 -0 ■320
•2 -920 1-0 -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 •786 3-0 ■429 10-0 ■203
• 7 •761

000
0000

00000
000000



C * '~'ib * d~ Where N-number of moving vanes 
S -a rea  of one moving vane in 
sty cms, and d -thickness of air 

gap between fixed and moving vanes in cms.
R e a c t a n c e  o f  a  c o il

R -  2  f t  f  h where f-frequency in c .p .s .
and h -  inductance in henrys.

R e a c t a n c e  o f  a  c o n d e n s e r

R _  i where f  - frequency in c .p .s .
" 2fffc and C=capacity in farads.

W A V E L E N G T H
w -  1884 JlC where W= m etres, L “  
in d u cta n ce  in m icrohenries,C-capacity 
in m ic ro fa rad s . Also W x f  - 3 x  io 8

LOW FREQUENCY AMPLIFICATION
The voltage stage qoin o f a  L.E transformer 
coupled-amplifier is  approximately as follows

Where |U * voltaqe gain of valve.N^number 
of secondary turns of transformei;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 
Voltaqe stage gain of a  resistance coupled 
L .F . amplifier is  as follows.

a . u  y  R where p. - amplification 
m - h  X R+T foctor of valve, R- external 

coupling resistance in Ohms, and T  = A .C . 
resistance (impedance) of va lve .
JELLY  ELECTROLYTE FOR ACCUMULATORS 
A fa s t  setting mixture which je l l i f ie s  in 
10 minutes is  prepared a s  follows
I part pure sodium s ilic a te  o f specific 
g ra v ity  I *£00 mixed with 3  parts o f cold 
su lphuric acid o f  I -40 0  specific gravity.

VARIABLE CONDENSER CAPACITY



EUREKA RESISTANCE WIRE
s.w.o. Ol A 

in INCHES
TURNS per 
INCH DS C.

UNCTHper
Ohmininflws

Ohms 
par yard.

Wt par 
000ydsinlb»

16 •064 14-7 173-8 •21 37-2
18 •048 19-6 96-8 •37 20-93
20 •036 25-6 54-4 •66 11-77
22 •028 32-2 32 9 1 -10 7-12
24 •022 400 20-3 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 6-5 5-57 i -399
32 •OIO 75 4-9 7-35 1-059
34 •009 85 3-6 10-12 -768
36 •007 90 2-4 14-84 -525
38 •006 118 1-5 23-80 -327

B I A S  R E S IS T A N C E
Grid Leak  B ia s

Vg - Ig x  Rg Rg-V g  Rq -  V q -  E
- • T q  ig

Where Rg- grid Leak resistance, Vg- bias voltage^ 
Iq-d.c.qrid current.and E-voltoge of series battery
Cathode B ias

Rq - Vg where Vg & Rg are a s 
Aq + A s+ A a  above, and Ag. As.ond 

Aa are grid, screen, ond anode currents respectively.
M E T E R  C O N V ER S IO N S

Ta Extend Range of a  M illiammeter 
Shunt resistance Rs - R M 

n - l
To Extend Range o f a  Vo ltm eter 
5eries res is tan ce  RT -  R M x (n  -  1)
To u se  a Milliommeter as a Voltmeter 
Series resistance  R T -  E _  r m 

1 m

Where n - fa c to r by which it Is  desired ta 
multiply the range of meter, RM-resistance ofmeter,
E “  required voltoge reading. and I M-  reoding of 
current meter a t fu ll scale deflection.



SPECIFIC RESISTANCE
R  _ T  P  Where T  - specific resistance of a 

A  centimetre cube, P *  length of wire 
in c.m, A - cross sectional area of 
wire in sq cms, and R *the  

resistance of the wire at O0 C. I f  T is  in Microhms 
R is in microhms; i f  T is  in ohm s.R is m ohms.
S P E C IF IC  R E S IS T A N C ES  OF M A T E R IA L S .

Material
Resistance in 

Microhms 
per c m cube.

Material
Resistance in 

Microhms 
per cm cube

S ilve r
Copper

Aluminium
Iron

Platinium
Tin
Lead

1-47
1-586
2 -6 6 5
9 -0 7
10-92 
1 3 0 5  
2 0 -4

Mercury
Manganin
Eureka
Nichrome
Water
Mica
Glass

94-07 
4 6 -7  
51-0
95-0 

7 x 10'® 
5  x l0 “  
5 x  I0 24

I micrahm = '0 0 0 0 0 1  o f an ohm
D EC IBELS  a n d  POWER RATIO

The Decibel is  the comparative unit of sound 
strength. I decibel = the sound that can 
ju s t  be discerned by the human ear.

D EC IB ELS  CONVERSION TABLE
DECIBELS POWER RATIO DECIBELS POWER RATIO

1 1-25 — 1 •8
2 1 -6 - 2 •625
3 2-0 - 3 • 5
4 2-5 - 4 ■4
5 3 2 - 5 •3125
6 ■* 4 -0 — 6 ■25
7 5-0 — 7 - 2
8. 6 0 - 8 •166
9 8 0 - 9 •125
10 10-0 - 1 0 •1
20 100-0 - 2 0 •01
30 1000 - 3 0 •001
40 IOOOO - 4 0 ■0001
50 IOOOOCK, - 5 0 ■00001
60 1000000 - 6 0 •000001



WAVELENGTH a n d  FREQUENCY TABLES.
To use these tables which give inductance capacity values 
for Radio Frequencies the following examples are shown I -
1. Given a tuned circuit total capacity *0005 mfd and 
inductance 245 microhenries, what is the natural 
wavelength and frequency. Answer -  the LCxonstant 
is *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 1900 metres. Answer -  L .C .fo r 1900 
metres « 1-016, therefore inductance is  l*t>!6 
d ivided by *0005 which equels 2*032 microhenries.
3 .  A  circu it with a natural frequency of 1250 Kc 
is  required, the tuning coil inductance being ©I 
microhenries. What capacity should be connected 
across the coil.
Answer L .C . for 1250 Kc * *01622 hence capacity 
is  *01622 -r by 81 which equals *0002 microfarads.

§ § g S ? 8 8 S * 8 § § * i § 8 S 8 S S 8 = S

W
ave

Lenqlh
30000
20000
IS0O

0
10000
7300
6000
4000
3000
£500
2144
1875
1667
1500
1364
1250
1154
1071
1000
862-4
789-5
714-3
652-2
600-0

Frequency
Kilocycles

■000026
•000063
•000112
•000253
•000450
•00070
•00138
•00261
■00405
•00551
•00720
•00912
•01126
•01362
■01622
•01903
■02207
•02533
■03253
•04065
•04966
•05960
•07040
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OHMS LAW
Amperes = Volts Hr Resistance 

= Watts-f Volts
" r \/Watts-r Resistance

V o lts  = Resistance X Amperes
" = Watts -r Amperes
* “ /W atts X Resistance

W atts * ( Amperes)2X Resistance
“ = (Volts) 2 t  Resistance
“ - Amperes X Volts

Resistance x Volts -r Amperes
.. ■ = (Volts)2 H-Watts

" = W atts t  (Amp eras) 2

R e s i s t a n c e s  in  Pa r a l l e l  
-------- J —---- y -------- y — ----------1S d s d  S d S d R ?

r 4
+  E T C .

2 Parallel Resistances R*(RixRz)fCRi+R*)

3 ParalHel Resistances
R =__________ Si x R ax _____

(R , x  R2) + (R 2 X R 3J+ (R 3 X R 7 )

4  Parallel Resistances
. . ______ B i i i Ri K R iX R * __________________

CR | X R 2 X R  3) + (  R 2X R^)+1R 3XR 4 X R | )  +  (R 4 *  P , X  K  £)

R e s i s t a n c e s  i n  S e r i e s .
■— AAAAAA—W W V 4— AAAMA— 1

L ^ u -, & <- R5 1
R = R |.+  Rz +  R 3 +  ETC.



RESISTANCE in  SERIES-PARAlLEl

R ?  R-'—r------- r 1---------:
|R| K  \

;r6
W  • t R,+ Rg R?+fV fis+R6+fV

CONDENSERS IN PARALLEL
I  I  I  I  *  „■±. *  ± ; c ?  c - c i+c 2+g5+c4 + e tc .
R i  J c z T c»  jC 4  f

CONDENSERS in  SERIES

pH)— H  I K - H  K  C . i ^ . 1  . I  , i  -t-ETC
L— — » C ?  i -----— I e, + c  + c s+ c « * - ETC'

CONDENSERS i n  SERIES-PARALLEL

£  1  r  T 7 T  + T T Tj Q  J C S c ? C - c 1 + C2 Cs  + r 4

T C g  f C 4  t  "

INDUCTANCES in  SERIES
KS3E 
L4-> L ?  * -Where there is no mutual inductance 

L  -  L, + L 2 +, L 3 + L4 + ETC.

INDUCTANCES I N  PARALLEL

f L ' §  L 2 | L 3
g L ,  *  
g L *  f

t,+ L+ L+ 1 + ETC-
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MORSE a n d  INTERNATIONAL 
TELEGRAPH CODE SYMBOLS
L E T T E R

A
B
C
D
E
F
c
H
I

J
K
L
M

NUMBER
I
Z
3
4
5

L E T T E R
N
O
P
Q
R
5
r
u
V
w
x
Y 
Z

N U M BERS
CODE NUMBER

6
7
e
9
0

CO D E

PU N C TU A TIO N  M A R K S  ET C .

P E R IO D  
COMMA
IN TERRO G A TIO N  
Q U O TA TIO N  M ARKS
EXCLAM ATION   
COLON _________
SEMICOLON  
P A R EN TH ES IS  _________
FRACTIO N  BA R   
W A IT  SIGN ________
DOUBLE DASH (BREAK) _________
ERROR (ER A SE) SIGN .................
END OF MESSAGE  
END OF TRANSMISSION  
INTERNATIONAL DISTRESS SIGNAL_________

( S.O .S.)

_L_



THEORETICAL RADIO SYMBOLS

-A/WVW-* iM / V W r ' ■— 11—• 
tVariable FixedResistance CondenserAerial Earth Resistance

^  .
Voriobie Coil or Tapped

Condenser H.F. Choke Coil Transformer Transformer
— | +

L.F.
Choke

Movinq Coil Head Loud speaker Phones Shielding Battery

H j i | i | i | i j i  - 0 -  * - 0 ----- © —  — ■ 0 —
Ammeter Voltmeter Miiliometer WattmeterH.T.Battery

'  IF.Transformer

_ A _
Morse 

Teleqraph Wires 
Key Joined

( b  —© -* H |> -
A.C mX , ,  Photo Quortz

Generator Electric Call Cyrstal

Wires Wires Mfcr*ophonf, T i T

i  ■** Cathode Closed 
Multi-Grid for I.H circuit
I.H. Valve vo lve Ja c K

^ V j ]  - 0 -

Open Pi lament Circuit Lamp 
Jock

~ 's. ------—  f  ^  —  S.P.D .T S .P .S .Ti n D «; T Switch SwitchD. P. D.T 
Switch

Frame
Aerial

D .P.S.TSwitch

Q - & - K X H

AutOTransformer

Direction
Flndirsq
Loop

Thermo
Couple

Fuse RadioGramophdne
Pickup



SAFE CURRENT CARRYING
CAPACITY of BARE COPPER WIRE

s w o AMPS 5WG AMPS swo M1UIAMP5
IO 35 26 1-0 42 50
12 28 28 *7 44 50
14 19 30 ' 5 45 25
16 13 32 •4 46 20
16 7 34 •25 47 12
20 4 56 •15 48 8
22 2-5 38 •1 49 5
24 1-5 40 •07 50 3

CAPACITY o f  FIXED CONDENSERS.
C=  - 0 8 8 5  A P  ( n - i )d ,__

Reactance o f a  condenser -  2-rf f c  
Where
C = capacity in farads 
A  = area of overlap of plates in sq cms..
P  • dielectric constant of separating materia! 
n - number o f metal plates 
d = distance separating plates in cms 
f  = frequency in cycles per seconds 
D ie le c tr ic  constants o f in su la tin g  
m aterials commonly used.
A i r  » I. C ilass-6-8 to 10. M lca -5  to7. 
Ebonite-2-56 to3-48. Shellac - 2-95to3‘73 . 
F ib re-5-1 to5-9. India rubber (Para)-2-34. 
Fhroffin Wax«l-92to2-47. Vulcanised Rubber =2-94.



BERNARDS TECHNICAL BOOKS 
1/- SERIES 

EACH A MINE OF INFORMATION

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

2.— “ Little Marvel "  Vegetable Reference
B ook 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.

5.— Elements of Mathematics. Facts, Rules 
and Formulas 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 sim ply look 
into a “  BERNARDS ”  Pocket Book


