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BRITISH COLOUR CODES

Resistances. J

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 tne centre band denotes the number of
cyphers that follow the first two figures,

Colour

Figure Colour | Figure
Black 0 Green 5
Brown I Blue 6
Red 2 Violet 7
Orange 3 Grey 8
Yellow 4 White g
e “an Py

Example-; gruiqa body, Violet Tip ond Green spot

00 ohms resistance

WANDER _ PLUGS
alu Colour
Hi "ghest + H.T. Red
highest + H.T. Yellow
3"" hlqhe5t +HT Green
4thhighest +H.T, Blue
L.T. Pasitive Pink
Negative(L.T- HT.- ,G.B+) Block
Hi Ehﬁi G.B.— Brown
highest G.B.— Grey
3"" highest G.B.~ White
Any additional battery lead is Violet,
and any centre tap is white.
FUSES
!Eluf Cologur Value alour
60 m Blac | Amp Dark Blue
IO mA Grey 1-5 Amp Light Blue
I50 mA Red 2 Amp Purple
250 m A Brown 3 Amp White
500mA Yellow 5 Amp Block&Wwhite
T7SOmA Green




FIXED CONDENSER LEADS
Val
Highest fu_pu_:city +' lemﬂl’t.;a

Znd highest Capacity + Yellaw
Brd = . 0 & Green
Gth - . + Blue

Bth - - + Vialet
Principal Negative LEﬂd Black
Znd Negative Brown
Brd " Grey

Centre lead of. Hdmedmhlei' 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 - " N
Series connections are marked +
Unconnected sections are marked &

Examples:—

E+E-Tmﬂchm$ﬂ5 mhmmmpnsltmleud
8=8« » =~ * negative *
B*B-Amw doubler connectian

8 &8~ Two isolated 8 F condensers,

NSFORMER L
Primary Value r
10 voit tapping Black and Green

210 ~ . Black and Yellow
230 * s " Blackand Red
250 - 1 Black and Brown
Zero - Black
Colour
quh tension ends Red

*  centretop  Red and Yellow

Rectifier heater ends Green .
" centre tap Green and Yellow
vnlue heater ends B

rown
*  centre tap Brown and Yellow
Addlhmul LTwindingends  Blue
" centretap Blue and Yellow
F.ur’thmq Lead Bare Wire




Eirst Dot Second Dot
Black = © Black » 0
Brown = 1| Brown= | Brown = 0
Red = 2 Red =2 Red - v 0O
Orange- 3 Orange=3 oOrange= . 000
Yellow <4 Yeliow=4 Yellow = 0000
Green = 5 Green « 5 Green = 00000
Blue -6 Blue <6 Blue = 000000
Purple - 7 Purple=7 Purple = 0006000
Grey =B Grey =8 Grey = 00

White = 9 White =9 white =000000000
Example :~ IStdot Green, 2¥dot Red, and
3"dot Brown = 520mmf capacity.

WAVELENGTH OF A TUNED Cj RCUIT.
W= IB&4:9&] LC. where L= inductance in
microhenries, and C= capacity in microforads.

FREQUENCY OF A TUNED CIRCUIT,
£ =50 where f «frequency in cgcles

efiiLC. per second and, h and C 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 coail.
Value for K given below.

AREITIEEK:
00 {100 | -8 |-735|4.-0| -365
-1 959 -9 | -711 | 5-0 | -320
-2 920 -0 | -6BB | 6-0 | -285
3 -884| 1-5 | 595 | 70 | -258
*4 | -850{ 20 | ‘526 | 80| -2%7
-5 ‘818| 25 | 472 | 9-0 | -218
-6 788! 30 | -429 |10-0 | -203
-7 761

b

.




VARIABLE CONDENSER CAPACITY

c-'gfc?ﬂ""d—ﬂi 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 ems.

REACTANCE OF A COIL

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

REACTANCE OF A CONDENSER

E"’_ where T =frequency in c.p.s.
R=Zfc  and C-crui%city in farads.

WAVELENGTH
w-=i884 JLC where W = metres, L =
inductance in microhenries,C*capacity
in microfarads. Also w xf = 3x 108

LOW FREQUENCY AMPLIFICATION

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

= N2 WLEI"
Asp Ny X T
Where M = voltage gain of valve,Nsnumber
of secondary tums of transformer,N;number of

primary tums of transformer, R=A C.resistance of
vaive,and P=reactance of primary coil in ohms.

RESISTANCE COUPLED. L.F. AMPLI FICATION

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

- where kL = amplification
A=H X &T foctor u}fiwlve,ﬁ- 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 fol -

| part pure sodium silicate of specific
gravity 1200 mixed with 3 parts of cold
sulphuric acid of 1-400 specific gravity.




EUREKA RESISTANCE WIRE

5.W.G. | OlA NS perl;;.:ﬂilpu Ohms | Wt par
in INCHES |INCH DS.C. ininches| per yard. inlbs

16 064 | 14-7 | 1758 2l |37-2
18 048 | 196 | 96-8 +37 |20-93
20 036 256 54-4 €6 |I11-T7
22 028 32-2 32-9 1-10 | 7-12
24 022 400 | 20'% 177 | 4-392
26 0l8 48-8 | 137 2-64 | 2-992
28 0l4 578 S-2 391 | 1-989
30 012 67 65 557 | 1-399
32 Q10 75 4-9 735 | 1-059
349 009 85 36 | 1012 -768
36 007 S0 24 14-84 ‘525
38 ‘006 | I8 15 | 23-80 | -327

BIAS RESISTANCE
Grid Lleak Bias XRq RgeV ——
“ q 9 ‘ 9 .!Sq Rq jTE_
Where Rg- grid Leak resistance, Vg= bias voltage,
Ig=d.c.grid current,and E=voltage of series battery
Cathode Bias

Rq = Vg where Vq & Rgare as
Ag + As+ Ag above, and Aq, As, ond
Aa are grid, screen, ond anode Cutrents respectively,

METER CONVERSIONS
Ta_Extend Range of a Milliammeter
Shunt resistance Rg= R

m=1
To Extend Range of a Voltmeter
Series resistance Ry = R,, x (n-1)

To use a Milliommeter asa Voltmeter
Serles resistance Ry - 'iE_— R

M

Where n =factor by which it Is deslredta
multiply the range of meter, R, ~resistance of meter,
E = required voltogereading, and [y,= reading of
current meter at full scale deflection.




SPECIFIC RESISTANCE

R.IP

Where T =specific resistance ef 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. iper cm cube
Silver 1-47 Mercury | 94-07
Copper | -588 ganin| 46-7
Aluminium| 2-665 {Eureka 51-0
Iron 9-07 [Nichrome| 95-0
Pigtinium| 10+92 {Water | 7x10'%
Tin 15:05 | Mica | 5 xi10%
Lead 20 4 Glass | 5 x10%%

| micrahm = 000001 of an ohm
DECIBELS anp POWER RATIO

The Decibel is the comparative unit of sound

r._trnnq‘fh. | decibel = the sound that can
Just be discerned by the human ear.

DECIBELS CONVERSION TABLE

IDECIBELS |POWER RATIO || DECIBELS [POWER RATIO
: 1-25] — | -8
2 ‘6 —2 625
3 20| —3 -5
4 251 —4 -4
5 22| —5 -3125
6 - 4:0f —6 ‘25
7 50 —7 -2
8. 6-0)| —8 166
9 80| -9 125
10 00| —IO |
20 000 —20 | -01
30 1000 —30 - 001
40 10000 | =40 000l
50 | 100000\ | —50 | -00001
60 |1000000 | —60 | -00000!




I WAVELENGTH ano FREQUENCY TABLES.

| Touse these tables which give inductance capacity values
for Radio Frequencies the following examples are shown =~
L. Given a tuned circuit total capacity *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 1900 metres. Answer - L.C.for 1900 |
metres = |-0Ol6, therefore inductance is 1-DI6
divided by 0005 which equels 2-032 microhenries,
3. A circuit with a natural frequency of 1250 Kc
is required, the tuning coil inductance being 8l
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)?X Resistance
" = (Volts)2? + Resistance
" = Amperes X Volts L
Resistance = Volis = Amperes i

"

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

-

ResisTances in ParaLLEL

S0 O3 TN DIDLL

1 1 i
" R R, R, ETC

» R =

2 Parallel Resistances Ra(RxRp)¥(Ri+Rp)

3 Paraliel R ces
S B g‘%ﬂﬂi'e_n
(R, x “’zl"‘k Rz XR3)+(R3XR))

4 Parall

R= Ri X R
(RixRexRa)+(RoxRaxRay+[RaxRaxR,) +(RaxRixRy)

RESISTANCES IN SERIES.

AN AAW—AMWWA—
Ry Rz . R3
— RP <

R= R+ Ry 4+ Ry 4+ ETC.
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RESISTANCE i SERIES-PARALLEL

§R, ER, ins 5 R : ;

Re RY R- i ,
| 3R 3SR 23R, | Rk et AR,
. CONDENSERS 1N LLEL

\ RS e PRl 5
To Teo TFes Fea #

CC'HDEHSERS iIN SERIES

Pttt cprpat s

;ONDENSERS in SERIES—-PARALLEL
— +q

T ] 0
ICI Ici CP =E [} T.!"'E

1' .

¥
C7? CaCHl+ Ot C+ ETC.

INDUCTANCES in SERIES

Where there is no mutual inductance
L= L+ L+ Ly+ L+ ETC.

INDUCTANCES 1N PARALLEL
ﬁ'-- gu.a EL, E..‘
|

iy i ETC.
- 'E,“'“ I_?.+ g .t

R - PO F U g, =N R e

PR N —




COPPER WIRE TABLES

RESIS TANCE| RESISTANCE

SW.G.| DIA LBS PER |WELGHT TN TYARDS TURNS PER TNCH

ININCHES | PR Yo~ |PER LB, | OHM  |1600 vos.| ib. |B@METSsc Tpsc. |s.cc 1pcc
28 |[-o148| -1398 | 70-12| -0141 | i1-980 | 5030 61-4| e0-4| 56-2| 481 | 402
29 |-0136| 1655 | 9865/ 01001 [1-680 | 5966| ee-2| 652| 60:2| 51-0 | 42-4
30 |-0124| -1991 | 142-75| -0069 | 1396 716°6| - 73'3| 70-0| 671 | 544 | 44.7
31 |-o16 | -2275 | 185-80| -0054 | |1-222 8200 77.8| 76-3| 70-9| 568 | 463
32 |-0108 | 2625 | 24820 -0040 | 1-059 9453 83-0| 81-3| 752| 633 | 505
33 |.0100| 306! | 337-50| -0029 | -9081 | 1100 | 88| 870| soco| 67| 52-6
34 [-0092| -3617 ﬂ_.mw_ 0023 | -7686 | 1300 | 98-0| 934| 8&55| 704| 549
35 |-0084| ‘4338| 67650 -0014 | -6408 | 1556 | 106 |01 | 91-8| 806! 61-0
36 [-0076| :5300| 1009 | -00098| :5254 |i%03 |16 |10 | 102 86:'2 | 64
37 |-0068| 6620|1574 | .00064| -4159 | 2380 |128 |20 | 110 92:6 | 676
38 |-0060| -8503| 2598 | -00038| -3260 | 2086 | 143 |33 | 121 o0 | 71-4
39 |-0052 (1132 | 4645 | -00022 | <2456 | 4066 | 168 |149 | 134 | 109 | 758
40 |-0048|1-328 | 6360 | -000I6 | 2092 | 4766 | 180 | 159 | 132
41 |-00441:-581 | 2020 | -:00011 | 1758 |5700 | 194 | 169 | 150
42 |-0040|1-913 [13150 |-00008 | -1453 |esss | 211 |14 | 167
43 |-0036|2-362 (20120 | -00005| -1177 | 7860 | 230 | 206 | 179
44 |-0032|2-989 |32210 | -00003 | -0929 li07e6 | 255 | 225 | 192
45 |-0028 | 3904 |54980 | -00002 | -0712 |14066 | 282 | 247 | 208




COPPER WIRE TABLES -
. 1SW.G.] DIA [RESISTANCE|RESISTANCE| LBS PER MWEIGHT 1N LBS| YARDS TURNS E
NincHEs | N RVE | IBRE, | OHM wmmn“w.ua 'p.  [ENeMEL [ ss.c.| osc D.CC.
10 |-128 |-001868 0120 |83-30 148-8 667 764 7-55 7:04
11l 116 002275 0200 | 50-00 1222 816 84|| 8§-30 7+69
12 |-104 |-00283i 280 | 35- 70 a8-22 10-23% 9.-35| 9-22 8+48
I3 |-0922 [|-003617 «0550 | 18-10 76-86 1300 o5 | 10+ 4 943
14 }-080 [-004784 0820 | 12:20 5812 1716 12+ 1 -8 10+ 6
15 |-072 Q055904 400 | 7-14 47-08 2123 1533 | 13-1 +6
16 + 064 [+Q07478 2021 4-95 372 2686 180 |49 46 132
17 |+-056 [|009762 3423 | 2-38 28-48 | 35:00| 171 |16-9 | 165 147
18 {-048 [|-01328 6351 1+ 56 20:92 47.66| 19-8 |20-0 | 19-4 172
19 |-040 [POI913 I+ 315 757 14-53 | 68-66| 237 |23%3-8 | 23-0 200
20 |+036 |+02362 2012 497 1177 85.C | 26°1 |29-4 | 25-3 el*7
21 «+ 032 [-02990 Z22] * 309 9.299 | 1076 | 29-4 284 |28:2 23+ 8
22 |- 028 03905 5498 181 T+120 | 1406 | 333 |33-3 | 318 26+ 3
2% |+024 |[-053|3 10«1 4 «098 5-23% |191-6 | 38-8 |38-5 | 36+4 29+4
24 |+022 |06324 | 14+38 069 <4 -395 |228-3 | 421 |42-| | 400 313
25 |-020 |*07653% | 21-08 Q47| 3632 {2753 | 46+0 |46°0 | 435 253
26 1+018 [|-09448 | 32:21 0309 2-942 | 3900 | 50*6 |506 | 476 357
27 |[*0l64 |-11138 |46-55 ‘0215 2+442 [410-0 | 55-1 |55 | 516 %79




MORSE anpD INTERNATIONAL
TELEGRAPH CODE SYMBOLS

LETTER SPIS:BEL LETTER gﬁ?&t

A N
B ——s O NS
C —_— P e
D —_— Q ——
E L H b —
F e W 5 - n W
G Sane T s
H s ean U o
I . v S
J [ R — w B — —
K e X e
L | J— R % Y — e e
M o) Z e
NUMBERS
NUL":BER CODE NUMBER CODE
= e — 6 —_——

2 B o — T -_——
3 e 'B -
4 R pe— 9 _____
5 idaww D _____

PUNCTUATION MARKS ETC.

PERIOD “a oes o ae
COMHA LT T e
INTERROGATION rr— —as
QUOTATION MARKS sl it
EXCLAMATION R
COLON e
SEMICOLON —————
PARENTHESIS e L
FRACTION BAR D
WAIT SIGN Giuiwia
DOUBLE DASH (BREAK) —_—a—
ERROR (ERASE) SIGN ks
END OF MESSAGE ————
END OF TRANSMISSION | ... .
INTERNATIONAL DISTRESS SIGNAL . oo — ...

(50.5)
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THEORETICAL RADIO SYMBOLS

Y—L—Ww—-u—lk—-

Aerial Eorth Resistance  Variable Fixed
Resistance Condenser

S [ 3 g A

Variable Coil or Tap
Condenser H.F.Choke Cnil Trunsfmner Transtormer

g 2 - | +
ey

L.F Coil Head  Shielding Batter

Choke lmld Speaker Phones ™ x

-*I'III'I' B~ O @~ @

I-l Ammeter Voitmeter Miliometer Wattmeter
Battery
%i‘ F g ALC Photo Quartz

Transformer Gereratar Lomp Etectric Gatl Cyrstal

2. | J

Morse

Full Wave
Rectifier

]
Telegraph  Wires  Wires
Ke Joined Crossing Miropone
U RC
, hode Ch:seil Open Filament
Multi-Grid I.LH  Clrcui Circuit Lamp
IH.vaive valve Jack Jock

IHE SIS e e

EPST switch sw-?cﬁ Aum

D.P.DT witch n5-
Switch

Fru§ , Direction Thermo Radio
Aerial FInding <Couple Gramophdne

Loop Pickup

e e T, BT
: s A

o it b

- A ———— R e

Fott



SAFE CURRENT CARRYING
CAPACITY or BARE COPPER WIRE

SWG AMPS 5WG AMPS SWGO  |[MILLIAMPS
10 35 26 1-0 4z so ||
12 28 28 -7 44 50
14 19 30 -5 a5 25
16 13 32 -4 46 zo ||
18 7 34 25 || 47 12
2o 4 56 15 48 8
22 25 38 -1 49 5 |
24 I°5 40 -07 || so 3

]

CAPACITY ok FIXED CONDENSERS.

C= .0885 AP (h=1)

Reactance of a condenser = yf:pa
Where :~
C = capacity in farads '
A = area of overlap oFDFlates in sq cms._
P = dielectric constant of separating material
N = number of metal plates
? = distance separating plates in cms
= frequency ih cycles per seconds
1electric ¢ nt in ting-
materials commonly used,
Air = . Glass=6-8 to IO, Mica=5 to7,
Ebonite~2-56t03-48. Shellac = 2-95 to373.
Fibre=5-1t05'9. India rubber (Para)=2-34.
Paraffin Wax=1-92to2-47. Vulcanised Rubber=294

'



BERNARDS TECHNICAL BOOKS
1/- SERIES

EACH A MINE OF INFORMATION

1.— Amalgamated Engineering Reference
Tables and Data Charts. B.A., B.S.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.

5.—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
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