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LESTRICTED

ELECTRIC.LL AND IECHANICAL T T TELECC: L UNIC..TION3
ENGINETRING LIGULATTIONS a 300

(Ey Comnouxl of tho Lrmy Council)

COLOUR CODING

RESISTORS 1ND CAPALCITORS

Erratun

Not¢:  This Page C will be filed irmediatcely in front of Page 1, Issuc 2, datad
S 2 e 53

1. The following anendment will be mado to this regulation.
Page 1, Table 1, nultiplier for colour green,

Dclete:  1000,000
Inscrt: 100,000

Issuc 1, 27 Rov 53 Page O
Distribution - Class 800, Codc Nos. 4 anmd 5



RESTRICTETPD
ELECTRICAL AND MECHANICAL TELECOMMUNICATIONS
ENGINEERING REGULATIONS A 300
(By Command of the irmy Council)

COLOUR CODING-

RESISTORS AND C/PALCITORS

Note: Thls lssue, Pages 1 to 8, supersedes Pages 1 and 2 of Issue 1, dated 26 Oct 1943,

General

1, Both in the United Kingdom and the United States, systems have been adopted of
indicating the value of resistors and capacitors by means of colours painted on 1o
the components,

2, The nominal wvalucs of both resistors and capacitors are usually given to two
significant figures in the systems at present in use, and so the nominal valuc of

any component can be specified by the use of three colours, two %0 represent the
significant figures and the third to represent a multiplier of a power of ten or
number of cyphers, The same colours are used for significant figures and multipliers
in almost all systems, These are given in Table 1,

3.  4dditiomal information, such as the Colour | Sigpiﬂioant Multiplier

tolcrance to which the componcnt is . figurcs

manufactured, can be specified by the T

usc of additional colours, The signifi=- Black 0 1

cance of the additional colours used in Brown 1 10

particular systems is cxplained in Red 2 100

detail in the following paragraphs, Orange 3 1,000

Yellow I 10,000

Note: .. coloured diagram illustrating Green 5 1000,008
the various forms that the Blue 6 1,000,000
colour code may take is pub- Violet 7 10,000,000
lished by the Lir Ministry as Grey 8
Lir Diagram No, .D. 5100, White 9
Command workshops, Central Gold - 0.1
workshops and Training cstab- Silver - a 0,01
lishments in the UK and Base : - b
workshops and other Central Table 1 - Significance of colours
cstablishments overseas may indicating value

demand this diagram through
the normal channels for demand-
ing lrmy publications,

RESISTORS

o In the case of resistors, four colours are used in all systems to show the
value and tolerance of the component, the systems differing only in the relative
positioning of the colours, The significance of the colours used to indicate
tolerance is shown in Table 2

Issue 2, 7 Aug 53 Page 1
Distribution - Class 800, Codes Nos, ) and 5



RESTRICTED

TELECOMMUNICAT IONS ) EDECTRICAL AND MECHANIC/T
4 300 ENGINEERING REGUL..TIONS
% Colour Toleranoe ! Note: Generally it may be assumed that the
o _— percentage tolerance is equal to the
Brovm +1% f numericel value of the colour as shown

Red. +2% in Teble 1, In rare cases other
Gold. +5% ; colours may be found indicating
Silver 0% tolerances; for example, on rosistors
No colour +20% | manuf actured prior to March 194l, which
- e may still be found 1n equipments,
Table 2 -~ Resistors - tolerance silver indlcated +20ﬁ tolerance and no
colour code colour indicated ijo%.

5. In the diagrams depicting resistors in the regulation, the four colours used
arc indiceted as follows:-

First significant figure

Second significant figure
Multiplicr (or number of cyphers)
Tolerance

oWk

Uil coding

6, Resistors having radial comnecting wires (non~-insulated types) and resistors
having axial connecting wires (non-insulated and insulated types) are coloured as
indicated in Fig 1,

‘I 111
= B =
= —4ENE
R.M. A. JAN
AXIAL LEADS AXIAL LEADS
| ‘I
g us PREFERED SYSTEM A
R.M.A. JAN
AXIAL OR { AXIAL OR H
RADIAL LEADS l RADIAL LEADS I
A-300
2-2
A-300
Fig 1 - UK colour coding - resistors Fig 2 - USA colour coding - resistors

Te Some resistors may have an additional band, salmon pink in colour, or the general
body colour may be salmon pink, Such a reslstor is manufactured to Grade 1 specifi-
cation, ie it is of the type normally known as 'Bigh Stability',

Page 2 Issue 2, 7 Aug 53



RESTRICTED

ELECTRICAL AND MECHLNICLL TELECOMMUNICAT IOKS
ENGINEERING REGULATIONS A 300
USA coding

8. Two systems of colour coding, which differ in minor particulars, are in use in

the USA, These are illustrated in Pig 2, The R, M,A 3-band arrangement is stated to
be discontinued by the USA, but resistors bearing this code may still be encountered
in some equipments,

9 In the cases of components menufactured to civilian (R.M,A,) specification; in-
sulated resistors (composition) with axial lcads have tan, olive or white coloured
bodies, and non-insulated resistors with axial leads have black bodies, Resistors
of both insulated and non-insulated pattern may be found with radial leads, In the
case of resistors manufactured to service (JAN) specification; those with axial
lecads are insulated, and those with radial leads are non-insulated,

CAPACITORS

10, Colour coding of capacitors is more complicated than that of resistors, as
additional information, such as the working voltage, the temperature coefficicnt and
the type of construction, has to be included, Colour coding is applied to the
cercamic, paper, and mica dielectric types, the larger components normally have the
corresponding information printed on them, Valuss of capacitors are given in pico-
farads (micromicrofarads),

Ceramic dielectric capacitors

11. The significance of the colours used to indicate tolerance and temperature co-
efficient are shown in Table 3, and the relative positioning of the colours used is
shown in Fig 3.

Temperature Tolerance

Colour coefficiegt

Parts in 10°/°C 10pf or less More than 10pf
Black +0 +2,0pF +20%
Brown =30 +0,1pF :ﬂ%
Red -80 +2%
Orange -150 +2.5%
Yellow ~220 -
Green ~330 +0,5pF +55%
Blue =170
Violet ~750
Grey +30 20,25pF
White +100 +1,0pF +10%

Table 3 - Ceramic capacitors -~ UK coding

Issus 2, T Aug B3 Page 3



TELECOMMUNICATIONS

RESTRICTED

A 300
3 RD DOT
MULTIPLIER
END COLOUR 2 DOTS
TEMPERATURE SIGNIFICANT FIGURES
COEFFICIENT
A-300
-3

\4TH bor

TOLERANCE

Fig 3 - UK colour coding = ceramic

capacitors

SIGNIFICANT FIGURES

{ ST | 2ND 1 i
TYPE 1 Mox |
Colour Type Tolerance working
S S voltage
Red Metallized iz% 350
é) Cé é) DIRECTION Green Foil - 750
INDICATOR | yhite - - 2000
Gold - +57 -
Silver - iﬂo% -
Black or .
? (P ? no colour , - +20% -
WORKING MULTIIlDLIER
VOLTAGE —
4200
z-+ TOLERANCE

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Mica dielectric capacltors

12, The significance of the colours
used to indicate type, tolcrance and
working voltage arc shown in Table L
and. the relative positioning of the
¢olours uged 1ls shown in Fig L.

Fig 1. - UK colour coding - mica

cepacitors
USA coding

13.

Table ) - Mica capacitors -

UK coding

The civilian (RM.A) and service (JAN) systems of coding capacitors differ more

widely than do the corresponding systems of coding resistors, especially in the case

of mica dielectric capacitors,

Page I

The systems arc accordingly described seporately,

Issue 2, 7 Aug b3



RESTRICTED

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Ceramic dielectric capacitors

TELECMMUNICATIONS
A 300

1), Components manufactured to R,M,A, specifications arc coded on a 6-colour system,

the colours being arranged as shown in Fig b,

The significance of the colours uscd

to indicate tolerance and temperature coefficient are shown in Table 5, It will Dbe
seen that the values of components coded on this system are given to three signifi-

cant figures ,

MULTIPUER

SIGNIFICANT
FIGURES

f—*_\ T
{sT 20 =0 TEMPERATURE COEFFICIEN

e
o

T S —
N

AONNN]
L

LT

2-8 TOLERANCE

Fig 5 = USA (RM,A,) colour coding)
=~ ceramic capacitors

,  Temperature
‘Colour  Toleramce | coefficient _
S B _ Parts in 100/0C
Black +205% - ’
Brovm | +1 % -30
JRed +2% =80
Orange i3% =120
" Yellow 1,55 =220
Green 25% -330
Blue @ 6% =170
Vielet | +7% ~750
Grey - #2,5% -
White = +10% -

. Table 5 - Ceramic capacitors - USA
(RM.A) coding

TA'SOO

SIGNIFICANT = FIGURES

—

IST 2ND TOLERANCE

N —
N 1
TEMPERATURE
COEFFICIENT
MULTIPLIER
TOLERANCE
TEMPERATURE
COEFFICIENT MULT | PLIER

|

0000
|

IST 2ND
——

SIGNIFICANT  FIGURES

2-8

Pig 6 - USL (JLN) colour coding
~ ceramic capacitors

15, Components manufactured to JAN specifications are coded on a 5-colour system,
the value being given to the usual two significant figures, The two possible
arrangements of colours arc shown in Fig 6, and the significance of the colours
used to indicate tolerance and temperature coefficient are shown in Table 6.

Issue 2, 7 Aug 53
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RESTRICTZED
TELECOMHURICLTIONS e ELECTRICAL AND MKCHANTCAL
L 300 ENGINEERING- REGULATIONS
Tolerance | Temperature
cocfficient
Colour ’lOpf or less More than ’IOpF Parts in 106/0¢
Black _4_-_2pf 120% -
Brovwm - +1% ~30
Red. - +200 -80
Orange + 0,25pf +2.5% -150
Yellow - - ~220
Groen +0,5pf +5 % =330
Blue - = ~1,70
Violet - - ~750
Grey +0,25p0f - -
White +1pf‘ +10',7: -
rl‘hls bys’con of codln&' uses the colours whlte and grey in place of ')olﬂ
and silver to dencte multipliers of X 0,1 and X 0,01 respectively
Teble 6 - Ceremic capacitors = USA (JAN) coding
| Colour | Tolerance | hax work:n.ng voltug !
5‘GN|F'CANT BLANK , S VA SRpu ,..N...A,A:;‘...w..i,... o e e e s et e
. Brown +1 ‘/s 100
"°“"‘"° VARE . Red 2% 200
| Orange +3A 300
¢ Yellow +I_|,/o 100
i Green 5% 500
I Blue +6% 600
Q o Q Violet 1% 700
Grey 8% 800
u.smuce wonms VOLTAGE J NG MATIPLER White +9/r,» 900
BLAN SIGNFICANT Gald 15% 1,000
FIGURES  Silver | +10% __ 2,000
:No colour | +20% 500
SIGNIFICANT '
Fioules Table 7 - Mica and Paper cepacitors
1ST 2ND. 3

LT
553

WORKING VOLTAGE | MULTIPLIER &1 MULTIPLER
A-300 TOLERANCE SIGNIFICANT
T-7 FIGURES

Fig 7 - USL (RJM.L,) colour coding
- Mica anc Paper capaciltors

- USA (RM.,A,) coding

Mica and Paper dielectric capacitors

16, Mica and Paper capacitors mamufactured
to R, A, specifilcations are coded by the
colouring of a number of dots moulded on
the outer case, The various arrangements
of the dots that mey be found are shown in
Fig 7, and the significance of the colours
used 1s shown in Table 7, Some form of
directional indication is incorporated in
the moulded case to show the order in which
the dots should be read; the arrows shown
in Fig 7 are merely symbolic of this mark-
ing, which may take various forms

Issue 2, 7 Aug 53



RESTRICTED

ELECTRICAL AND MECHANIGAL TELECOMMUNICAT IONS
ENGINEFRING REGULATIONS A 300
| Characteristics '
Col Tolerance | Temperature |
our ranc Dielectric I coefficient Max capacity drift .

Parts in 100/90

Black ;l_-_ZO% Ordinary mica - -
Brown e +1% Low=-10ss mica - -
Red 2% - +200 0,5%
Orenge +3% - +100 0,20
Yellow % - +100 0.05% |
Green 5% - +A0 g 0,025% !
Blue 565 - -50 ; 0,025% !
Violet +1% x |
Croy W
White 9%
Gold | oE , :
Silver 10 ; !
No colour +20%% : : :
Table 8 - Mica capacitors - USA (JAN) coding
.. .. Chavecteristios ]
Colour Operating temperature range Max capacity reduction . Tolerance |
o o +200C $0 ~40°C |
Black | =55 t0 +85 67 to +185 107 | +60% ~20%
Brown -55 to +75 . =67 to +167 105% - +6C% -20%

Table 9 - Paper capacitors - USA (JAN) coding

17. Components manufactured toc USA service (JAN) specifilcations are coded on
similar systems : distinction is made between Mica and Paper dielectrics, The
arrangements of the colours for Mica and Paper capacitors are shown in Figs 8 and. 9
respectively, and the interpretation of the colours used in Tables 8 and 9,

Issue 2, 7 Aug 53 Page 7



RESTRICTED
TELECQMMUNICATIONS EIECTRICAL AND MECHANICAL
A 300 ENGINEERING REGULATIONS

SIGNIFICAN T FIGURES

rMb

L? J

CHARACTERISTICS| MULT IPLIER

TOLERANCE
SIGNIFICANT FIGURES
SIGNIFICANT FIGURES IsT  2ND
ALWAYS —A— ALWAYS
BLACK IST 2ND SILVER

TR TEYR

_HT_ ——ﬁ,—-)__

9 y? ?J

CHARACTERISTICS | MULT IPLIER CHARACTERISTICS|  MULTIPLIER
A-200 4300 ALWAYS
T3e TOLERANCE SILVER
Fig 8 - USA (JAN colour coding - Fig 9 - USA (JAN) colour coding
mica capacitors - paper capacitors
HQMTDE/15) /3 /ME8/132
END

Page 8 Issue 2, 7 BRug 53
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