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BS 4195 : 1967

Tuis BrITisH STANDARD, having been approved by the
Electrical Industry Standards Committee and endorsed by
the Chairman of the Engineering Divisional Council, was
published under the authority of the General Council on
15th September, 1967.

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract,

In order to keep abreast of progress in the industries con-
cerncd, British Standards are subject {0 periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 4000,
fully indexed and with z note of the contents of cach, will
be found in the British Standards Yearbook, price 155, The

BS Yearbook may be consulted in many public libraries and
similar institutions,

This standard makes reference to the ?:oimam British

Standards and special Ppublication:

BS7.  Rubber-insulated cables and flexible cords for
electric power and lighting (for working voltages
up to and including I1 kVv),

BS 205. Q_omMmJ. of terms used in electrical engineering.

BS 419. Varnished cotton cloth sheet and tape for electrical
purposes.

BS 408.  Vamnished cambric insulated cables for electricity
supply.

BS 2004. PVC-insulated cables and flexible cords for electric
power and lighting,

BS 2746. PVC insuiation and sheath of electric cables.

BS 2844, wsn.ﬁo_.muaci on standard conditions for use dur-
ing ::.w testing and pre-conditioning of electrical
Insulating materials.

BS 2899. Rubber insulation and sheath of electric cables.
Part I. Natural rubber, styrene-butadiene rubber
and polychloroprens. Part 2. Silicone rubber in-

sulation. Part 3, Butyl rubber insulation and sheath.
BS 3218. Test tubes and boiling tubes,
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BS 3249, Cables and flexible cords insulated with varnished
cambric and heat-resisting fibre.

BS 3258. Silicone-rubber-insulated cables and flexible cords.

BS 3360. Copper conductors in insulated cables and cords.

BS 3502. List of common names and abbreviations for
plastics.

ES 3765. Varnished PTP-fabric insulated cables. )

PD 2379. Register of colours of manufacturers’ identification
threads for electric cables and cords.

British Standard G.189. Tersil type electrical cables for air-
craft.

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is importan! :.R.:
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following BSI references relate to the work on this standard:
Commiltee references ELE/3/23 and ELE/3
Draft [or comment D65/12756
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CO-OPERATING ORGANIZATIONS

The Electrical Industry Standards Committee under whese
supervision this British Standard was prepared consists of
representatives frome the following Government departments
and scientific and industrial organizations:

Assaciated Offices’ Technical Committee
*Association of Consulting Engineers
Association of Mining Electrical and Mechanical Enginecrs
* Associalion of Supervising Electrical Engineers
*British Electrical and Allied Manufacturers’ Association
*British Railways Board
*Crown Agents for Oversea Governments and Administrations
*Electric Cable Makers' Confederation
Electric Lamp Indusiry Council
Electric Light Fittings Association
*Electrical Contractors® Association {Incorporated}
Electrical Contraclors® Association of Scotiand
*Electrical Research Association
*Electricity Council, the Central Electricity Generating Board and
the Arca Boards in England and Wales
Electronic Engineering Association
=Engineering Equipment Users™ Association
*Institution of Electrical Engineers
Ministry of Defence
Miristry of Defence, Army Department
*Ministry of Defence, Navy Department
Ministry of Labour (11.M. Faclory Inspectorale)
*Ministry of Power
#Ministry of Public Building and Works
*Municipal Passenger Transport Association {Incorporated}
*Ministry of Technology
MNational Inspection Council for Electrical Instailation Conlracting
*National Physi~al Laboratory {Ministry of Technology)
0il Companics Materials Association
*Post Office
Public Transpo:t Association (Incorporated)
*Sputh of Scotiand Electricity Board

The Government departments and scientific and industrial
prganizations marked with an asterisk in the above list, together
with the following, were directly represented on the commitice
entrusted wilh the preparation of this British Standard:

Aluminium Federation

Association of Electrical Machinery Trades

British Plastics Federation

Covered Conductors Association

Institute of Iron and Steel Wire Manulacturers

London Transport Board

National Coal Board

Society of Motor Manulactusers and Traders
Telecommunication Engineering and Manuofacturing Association
Telephone Manufacturers Technical Development Committee
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BRITISH STANDARD SPECIFICATION FOR
INSULATED FLEXIBLE CABLES AND CORDS
FOR COIL LEADS

FOREWORD

This British Standard applies to flexible cables and cords used for coil leads.
Coil leads are insulated flexible conductors connected directly and permanently
to a coil winding, or other component of electrical apparatus, and usually con-
nected to sorme form of terminal, In most cases the coil leads have to withstand
the same treatment processes as the parts to which they are connected; these
usually involve immersion in varnish or compound and exposure to elevated
temperatures. While some degree of flexibility is necessary, flexing usualty occurs
in service over a short period of time or for small moventents only,

The standard recognizes eight types of insulated flexible conductor, accord-
ing to the material used for the insulation. Each type is further subdivided into
a number of voltage categories.

The designer of the electrical apparatus will decide the type of coil lead and
the thickness of insulation appropriate to each application, often dependent on
the type of apparatus, the mechanical and electrical conditions, the temperature
and the dimensions.

It has been decided that the time of application of the production test voltage
to n_,.wn__.mn cables can be reduced from 15 minutes to 5 minutes, In this standard
the time for which the voltxge has to be maintained, during the voltage test at
the manufacturer’s works, is therefore 5 minutes.

~_,

'~ fa 1 H . . . .
P arred sizes of RGE" anly are given in the tables. Only one stranding is
ﬂn_zﬁu los cach cros:- i 5al area. Other strandings and sizes can be obtained
5y artangement between the pur-+ser and the supplier.

Wy - I - A - f - - 5 1
m.n.rw = g Merric nn:.c&n_.zm of inch units are net given in this standard. Metric conversions,
reyuired, may he found in BS 350, * Conversion factors and tables .

:
NOTE 2. In place cf the cusioniary, * ¢ incorrect, use of the pound as a uait of force, the

unit called pound-force (abbreviation Ib[) has been used in this standard. This is the force

which, when acting on a body of m ives i i
ass £ T
y ] e y one pound, gives il an acceleralion equal to that of
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SPECIFICATION

1. GENERAL REQUIREMENTS

1.1 SCOPE
This British Standard gives requirements, types of insulation, voltage categories
and dimensions for flexible cables and flexible cords used for coil leads, of
cross-sectional area 0-0003 in® and larger. The conductors used for coil leads
include some of the types referred to in BS 7*, and other cable specifications, as
* flexible cables’, * dynamo fexibles * and ‘flexible cords . For the purposes
of this British Standard all the foregoing are referred to as coif leads.

2 DEFINITIONS
For the purposes of this British Standard the definitions in BS 205, * Glossary
of terms used in electrical engineering °, together with the following, apply:

Coil lead. An insulated flexible conductor intended to be connected directly
and permanently to a coil winding or other component of electrical apparatus.

5
5

NOTE. This is the temperature in Condition No. 1 given in BS 28441.

°C.

Room temperature. A temperature of 20 H 1

Asbestos roving. An assemblage of carded asbestos fibres with or without a
reinforcement of * carrier thread * rubbed into a soft-textured single strand with
a slight amount of twist.

*= BS 7, * Rubber-insulated cables and flexible cords for eleciric power and lighting (for
working voltages up to and including 1! kV)".

+ BS 2844, ' Memorandum on standard conditions for use during the testing and pre-con-
ditioning of electricel insulating materials ™.
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BRITISH STANDARD SPECIFICATION FOR SPECIFICATION
INSULATED FLEXIBLE CABLES AND CORDS
FOR COIL LEADS

This British Standard gives requirements, types of insulation, voltage categories
FOREWORD and dimensions for nmxzu_a cables and mww_.gm cords used for coil leads, of
cross-sectional area 0-0003 in® and larger. The conductors used for coil leads
include somz of the types referred to in BS 7*, and other cable specifications, as
“ flexible cables”, * dynamo flexibles” and ° flexible cords’. For the purposes
of this British Standard all the foregeing are referred to as coil leads.

1. GENERAL REQUIREMENTS

1.1 SCOPE

This British Standard applies to flexible cables and cords used for coil leads.
Coil leads are insulated flexible conductors connected directly and permanently
to a coil winding, or other component of electrical apparatus, and usually con-
nected to some form of terminal. In most cases the coil leads have to withstand
the same treatment processes as the parts to which they are connected; these 1.2 DEFINITIONS
usually involve immersion in varnish or compound and exposure to elevated
temperatures. While some degree of flexibility is necessary, flexing usually occurs
in service over a short period of time or for small movements only.

For the purposes of this British Standard the definitions in BS 205, ‘ Glossary
of terms used in electrical engineering ’, together with the following, apply:

The standard recognizes eight types of insulated flexible conductor, accord- , Coil lead. An insulated flexible conductor intended to be connected directly
ing to the material used for the insulation. Fach type is further subdivided into and permanently to a coifl winding or other component of electrical apparatus. ; )
a number of voltage categories. :
The designer of the clectrical apparatus will decide the type of coil lead and Room femperature. A temperature of 20 + HmaO. A -
the thickness of insulation appropriate o each application, often dependent on L B - ] . .
the type of apparatus, the mechanical and electrical conditions, the temperature ) NOTE. This is the temperature in Condition No. 1 given in BS 284at. A__ -
and the dimensions. . Asbestos roving. An assemblage of carded asbestos fibres with or without a !
It has been decided that the time of application of the production test voltage reinforcement of * carrier thread ’ rubbed into a soft-textured single strand with .
to electric cables can be reduced from 15 minutes to 5 minutes. In this standard a slight amount of twist. :

the time for which the voltage has to be maintained, during the voltage test at _
the manufacturer’s works, is therefore 5 minutes, i

Preferred sizes of cables only are given in the tables. Only one stranding is ;
detailed for each cross-sectional area. Other sirandings and sizes can be obtained . !
by arrangement between the purchaser and the supplier. ;

NOTE 1. Metric equivalents of inch units are not given in this standard. Metric conversions, .
il required, may be found in BS 350, * Conversion lactors and tables *.

NOTE 2. In place of the customary, but incorrect, use of the pound as a unit of force, the
unit called pound-force (abbreviation 1bf} has been used in this standard. This is the force
which, when acting on a body of mass one pound, gives it an acceleration equal to that of
siandard gravity,

* BS 7, * Rubber-insulated cables and flexible cords for electric power and lighting {for
: working voltages up to and including 11 kKV) *.

& 1 BS 2844, ‘ Memorandum on standard conditions for use during the testing and pre-con-
; ditioning of electricel inswlating materials *.



http://www.avadocuments.com/doc/bs-4195-1967
http://www.avadocuments.com/doc/bs-4195-1967

B8 4195 : 1967
- 1.3 TYPES OF COIL LEAD

. The following types of coil lead are covered by this British Standard:

OoEE&WuW

: . operating

¥ - Protective

% Type Insulation , covering LmHE-

N Min. : Max.
O e

1 | Polyvinyi chioride (PVC) i :
1a. General purpose insulation for 70°C -
operation (PVC compound comply- . :

ing with BS 2746%, Type 1) - None .20t
15, Soft insulation or sheath for 85°C ' ’ m
operation (PVC compound comply- . |
ing with BS 2746*, Type 9) " None . —20 w + 85
2 | polychloraprene (PCP) - None :—30 |+ 75
1
| | i
3 | Chlorosulphonated polyethylene {CSP)t : None =30+ 90
; 4 " Buty! rubber/chlorosulphonated poly- . HW
‘ cthylene (CSP)¥ ™one ., —30 .+ 90
5 ! Silicone rubber ) ; _
; Sa. Silicone rubber None ¢ — 175 1 4+ 150
. 5. Silicone rubber ~ Asbestos rovin rs! "
glass fibre braid; : :
silicone varnish : — 75 ; 4- 150
6 Varnished cotton cloth . Textile braid;
‘ . oil-base varnish |
- or preservative
compound -3 |+ 8

T  Varnished polyethylene terephthalate
{PTP) fabrict . PTP braid; ;
synthericvarnish! —~ 50 | + 110

i
{
|
1
!
!

8  Varnished glass fibre [abric treated with: !

8a. Synthetic varnish . Glass fibre braid;
syntheticvarnish | — 50 | + 130
Glass fibre braid;:
silicone varnish | — 60 | + 180

NOTE. For abbreviations used for plastics reference should be made to BS 3502, * List of
comimon names and abbreviations for plasties .

* BS 2746, * PVC insulation and sheath of electric cables .

+ One example of the material referred to is known by the trade numne * Hypzlon .

1 One example of the material referred 1o is known by the trade name * Terylene ™

§Sce 1.4,

8b. Sulicone varnish
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1.4 OPERATING TEMPERATURES

The types of insulated flexible conductor described in 1.3 re normally suitable
for continuous operation where the temperature of the insulation is not preater
than the appropriate maxinmum given in 1.3. These temperatures are not related
to the * hot spot * temperature of a machine or apparatus to which the leads are
attached, or to the teinperature involved during manufacturing processes which
may, for short periods, exceed the maximum specified in 1.3. In certain favourable
conditions of service associated with coil leads these temperature maxima
could be increased. Attention should, however, be paid to th: possible effects
of temperature on the softening or hardening of insulation and on its dielectric
properties.

The minimum temperatures in 1.3 are those below which the insulated con-
ductors should not be bent when in use, owing to the risk of fracture of the
insulation.

1.5 YOLTAGE CATEGORIES
Voltage categories are given below together with the appropriate maximum
voltage, between leads or between leads and earth, to which the Jead is liable to
be subjected during a 1 minute test of the equipment to which it is connected.

Maximum equipment
Voltage ! test vollage
categary | (A.C,, r.mn5.)
i (applied for I min)
: 3%
, 2-5
; 35
4-0

|

“ o5
_ “_..._..o
w
‘

Mmyg O® >

270

The preferred «oltage categories for each type are as foliows:

Type f Preferred voltage categories
1 A, C
2 A, B, C
3 A BCD
4 A, CDEF
5 A.B,C
6 CD,EPF
7 C,D,E, F
8 A, CDE -

NOTE. Coil leads for other voitage categories may be obtainable.

i1
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1.6 COLOUR
When a colour, other than the normal colour of the coil lead as given In Section 2
is required, this should be specified when ordering (see 1.8).
1.7 MANUFACTURER’S IDENTIFICATION

The manufacturer’s identification shall be indicated, throughout the length of
the coil lz2d, by coloured threads or by some other method by agreement be-
tween the purchaser and the supplier. Where coloured threads are used the
colours shall be in accordance with the register* maintained by the British
Standards Institution.

1.8 INFORMATION TO BE SUPPLIED WHEN ORDERING

When ordering coil leads the following information should be given:

Example
(I) Conductor size 14/-0076
(2) Type 1a
(3} Voltage category A
{(4) Colour (if required) Red

(5) The number of this British Standard BS 4193
(6) Varnish resistance tests (if required) (See note)

The following is an example of a complete description:

* 1410076, Type lajA, Red coil lead, BS 4195,

NOTE. In the case of no:. leads which are required to comply with the varnish resistance
test (for example 2.1,5.4), it is niecessary for the purchaser to request compliance with this

test and n..o.. the purchaser and the supplier 10 agree on the virnish, the baking temperature
and the time 10 be used in the test.

* PD 2379, * Register of colours of manulacturers’ jdentificati : -
and cords *. Copics may be ob. identification threads for electric cablss

rs_ged from the 1 Sal
Pentonville Rozd, Londen 08t ¢ BSI Sales Branch, Newlon House, E::u
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2. SPECIFIC REQUIREMENTS
2.1 TYPE 1, POLYVINYL CHLORIDE (PVC) INSULATED

2.1.1 Types of coil lead. This section deals with the requiremnents for two types
of coil lead, insulated with polyvinyl chloride (PVC), for voltage categories A
and C.

Type la: Suitable for operation at temperatures from — 20°C to + 70°C
(sce 1.4).

Type 1b: Suitable for operation at temperatures from — 20°C to -+ 85°C
(see 1.4).
2.1.2 Conductor

21.2.1 Material. The conductor shall consist of tinned annealed high con-
ductivity coppet wire complying with BS 3360*, with the exception of the test
for tinning. The tinned conductor shall be capatile of being readily soldered.

2,1.2.2 Sizes. The standard conductor sizes shal! be thcse given in Table 1.

2.1.2.3 Stranding. Bunched conductors shall b: used for nominal areas up to
and including 0-0048 in® and rope stranded <onductors for all larger sizes.

2.1.3 Insulation

2.1.3.1 Matierial, The material of the insuiation shali be as follows:
Type 1a: Polyvinyl chloride compound complying with Type I of BS 2746.
Type 14: Polyvinyl chloride compound complying with Type 4 of BS 27461.

2.1.3.2 Colour. The normal colour recognized is black. When other colours are
required they should be specified when ordering and it is recommended that they
be chosen from the range of colours given in BS 27467,

2.1.3.3 Application. The insulation: shall be applicd by extrusion and shall form
a compact homogenieous body. The conductors shall be centred accurately in

the insulation and it shall be possible to remove the insulation cleanly and
without difficulty.

2,1.4 Dimensions and tolerances

2.1.4.1 Thickness of insulation. The average radial thickness of the insulation,
when determined by the method described in Appendix A, shall be not less than
the value given in Table 1.

The minimum measured radiat thickness of the insulation, when measured
by the method described in Appendix A, shall be not less thun the vaiue given
in Table I by more than 5% -- 0-003 in.

* BS 3360, * Copper conductors in insulated cables and cords .
T BS 2746, * PVC insulation and sheath of electric cables °.
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