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THs BRITISH STANDARD, having been approved by the Telecommunication Industry Standards
Committee, was published under the authority of the Executive Board on 21st April, 1971.

© British Standards Institution, 1971.

SBN: 580 06561 8

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 concerned, British Standards are subject
to 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 5000 fully indexed and with a note of the
contents of each, will be found in the British Standards Yearbook. The BS Yearbook may be
consulted in many public libraries and similar institutions.

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

CO-OPERATING ORGANIZATIONS

The Telecommunication Industry Standards Committee, under whose supervision this British
Standard was prepared, consists of representatives from the following Government departments

and scientific and industrial organizations:

British Broadcasting Corporation
British Electrical and Allied Manufacturers
Association
*British Radio Equipment Manufacturers’
Association
*British Radio Valve Manufacturers’
Association
British Railways Board
Cable and Wireless Ltd.
Crown Agents for Oversea Governments
and Administrations
Department of Employment and
Productivity (H.M. Factory Inspectorate)
Electrical Contractors’ Association
(Incorporated)
Blectrical Research Association
Electricity Council, the Central Electricity
Generating Board and the Area Boards
in England and Wales
*Electronic Engineering Association
*Electronic Valve and Semi-Conductor -
Manufacturers’ Association

9

Institution of Electrical Engineers
*Institution of Electronic and Radio
Engineers
Institution of Production Engineers
Ministry of Defence
Ministry of Defence, Army Department
*Ministry of Defence, Navy Department
*Ministry of Technology
Post Office
Radio and Electronic Component
Manufacturers’ Federation
Relay Services Association of Great Britain
Science Research Council—Radio &
Space Research Station
*Scientific Instrument Manufacturers’
Association
Society of British Aerospace Companies
Ltd.
Telecommunication Engineering and
Manufacturing Association

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

United Kingdom Atomic Energy Authority

Printed in England by Gaylard & Son Ltd, London, S.E.14
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BRITISH STANDARD SPECIFICATION FOR
CAMERA TUBES OF ASSESSED QUALITY :
GENERIC DATA AND METHODS OF TEST

FOREWORD

This British Standard which has been prepared under the authority of the Telecommunication Industry .
Standards Committee, is the generic specification for camera tubes in the system of standards for electronic ;

parts of assessed quality.

SPECIFICATION
1. GENERAL MATTERS

1.1 Scope. This British Standard forms part of the system of specifications for electronic parts of assessed
quality and should be read in conjunction with the standards in the series BS 9000 to BS 9009.

It applies to camera tubes as defined in 1.3 and gives the terms and definitions, symbols, test methods,
dimensions and other material necessary to implement fuily the detail specifications for these tubes.

The material herein shall be applicable only when called up by the detail specification except for 1.6 to ‘

1.15 which are mandatory.

1.2 Related documents
BS 204, Glossary of terms used in telecommunication (including radio) and electronics.

BS 233.  Glossary of terms used in illumination and photometry.

BS 448. Dimensions of electronic tubes and valves.

BS 1991, Letter symbols, signs and abbreviations.

BS 2011. Methods for the environmental testing of electronic components and electronic equipment.

BS 3939, Graphical symbols for electrical power, telecommunications and electronics diagrams,

BS 9000, General requirements for electronic parts of assessed quality.

BS 9001, Sampling procedures and tables for inspection by attributes for electronic parts of assessed
quality.

BS 9002, Qualified parts list for electronic parts of assessed quality.

IBC Publication 100. Methods for the measurement of direct inter-electrode capacitances of electronic
tubes and valves.

1.3 Terminology. For the purposes of this British Standard the following terms and definitions apply in
addition to those in BS 204. .

(1) Camera tube. An electron beam tube for deriving from an optical image a corresponding electrical
signal, the electron beam usually scanning the surface of a target. .

(2) Vidicon. A vacuum tube having a photo conductive target and an electron gun with the target operated
at a potential very near to that of the cathode of the electron gun.

A pattern of light incident upon the target causes its resistance to change, so permitting a potential applied .
to its transparent conducting backing plate to appear on its scanned side as a pattern of potentials corres- '
ponding locally in magnitude to the brightness values of the original scene. When scanned, the potential
pattern is neutralized point by point to produce a succession of current changes in the backing plate from
which they emerge as the output signal.

(3) Amplitude response (modulation depth). A customary term for resolution stating the amplitude ratio
of the signals from an input black and white line pattern (normally vertical) of stated pitch to that representing

- a single black to white transition of the same contrast ratio.
(4) Beam alignment, The process of adjusting the angle of incidence of the scanning beam at the target

by applying deflecting forces near the gun.
[1.4
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(5) Beam focus electrode(s). The electrode(s) to which a variable potential is applied to focus the scanning
beam,
(6) Beam focus voltage. The voltage on the beam focus electrode necessary to focus the scanning beam
on to the target.
(7) Blanking. The action of periodically suppressing the video information from the output of the camera
tube by electronic means.
(8) Blanking level, An arbitary reference voltage level from Wthh the blanking pulse operates
(9) Blanking period interval. The period of time during which blanking occurs.
(10) Blanking pulse. A voltage pulse used for blanking,
(11) Dark current. The output current in the absence of light input.
(12) Gamma (point gamma). The slope at any point on the logarithmic light-signal transfer characteristic.
d(log. signal current)
d(log. illumination)
(13) Geometrical non-linearity. The disproportionate reproduction of a segmented line, either vertical or
horizontal.
(14) Geometrical distortion. Distortion, as seen in the displayed picture, which may take any of the follow-
ing forms: _
a. S-distortion. A picture distortion which gives, to a straight line, the form of a letter S °.
b. Pin-cushion distortion. A picture distortion which gives concave sides to a symmetrically disposed
rectangle.
¢. Barrel-distortion. A picture distortion which gives convex s1des to a symmetrically disposed
rectangle. :
(15) Grey scale. An arrangement of contiguous panels of various brlghtness levels These panels shall have
neutral reflectance.
(16) Hum. A spurious signal induced by a.c. excitation of the heater filament.
(17) Lag or smearing. The failure of the signal output from a camera tube to follow, instantaneously,
variations of the light input.
(18) Light-signal transfer characteristic. The relationship between the incident illumination and the signal
current, '
(19) Luminous sensitivity.
a. The quotient of (1) the signal current of the device by (2) the incident luminous flux expressed in
amperes per lumen.
b. The quotient of (1) the signal current of the device by (2) the incident illuminance expressed in
amperes per lux.
(20) Microphony. A spurious signal produced by the vibration of internal tube components.
(21) Modulation transfer function. The graphical representation of amplitude response as a function of
pitch of the line pattern,
(22) Output capacitance. The capacitance between the signal electrode of the camera tube and all other
electrodes connected together.
(23) Output current. The total current through the signal electrode lead.
(24) Picture blemishes. The spurious signals such as spots, smudges, lines and streaks which are visible
on the reproduced picture.
(25) Picture black. Those areas of the scene from which no signal current is obtained.
(26) Picture white, Those areas of the scene from which maximum signal current is obtained. This defi-
nition excludes specular reflection.
(27) Sensitivity. The input luminous flux necessary to obtain a stated signal-to-noise ratio in the output.
(28) Signal current. The difference between the dark current and the output current in the presence of
light.
(29) Signal electrode. The electrode from which the signal output is obtained.
(30) Signal non-uniformity (shading). A gradual variation in output current with location in the picture
not correlated with the incident light to the tube.
(31) Signal-to-noise ratio. The ratio of the peak-to-peak signal current to the r.m.s. noise in the output
current in a stated bandwidth.

Gamma =

[1.4
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(32) Test chart. Any pattern used for providing a controlled light input to a camera tube.
(33) Yoke assembly. An external structure which provides, as required, the magnetic fields to accomplish
the functions of focusing, alignment and scanning.

1.4 Letter symbols, signs and abbreviations. For the purposes of this British Standard, the following letter
symbols apply. '
Grid....oooviii i g Signal current.................... I
Faceplate illumination................ I Darkcurrent...........coevun... A

Other letter symbols shall be in accordance with BS 1991.

L5 Graphical symbols. For the purposes of this British Standard, graphical symbols shall be in accordance
with BS 3939 (IEC Publication 117).

1,6 Marking of the tube and package. The following symbols or codes shall be clearly and durably marked
on the tube in the following order of preference as space permits. All symbols and codes shall also appear
on the primary pack, e.g. carton, box, plastic envelope, etc. used as initial protection or wrapping for
delivery,

(1) Manufacturer’s part designation number and any special marking relating to a hazard or special

operating conditions,

(2) Manufacturer’s factory identification code.

(3) Date code.

(4) BS number of the detail specification.

1.7 Eligibility for qualification approval. The first stage of processing in accordance with 2.3.2(3) of BS 9000 :
1967 is the formation of the photo-cathode or photo-conductive surface.
The use of 2.3.2(3)(ii) of BS 9000 : 1967 is excluded.

1.8 Structurally similar tubes. When simultaneous or successive production is proceeding on several types
of tube having common features, those common features may be sampled from the complete range of types
instead of from each lot of each type.

Admissible common features for any family of camera tubes with similar physical dimensions may
include all features except those relating to the photo-cathode or photo-conductive layer, such as those
relating to spectral response, and endurance test procedures.

1.9 Delayed delivery. Tubes held by the manufacturer for a period exceeding 3 months from the date of
acceptance inspection shall be re-examined by the manufacturer for subgroup A2 tests, before delivery.

1.10 A
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1.10 Supplementary procedure for qualification approval. For production lot sizes of 280 specimens or less,
2.3.10f BS 9000: Part 1 is modified by the deletion of the second paragraph and the substitution of the following:
The manufacturer shall provide test evidence of conformity to the specification requirements on one lot for
Groups A and B inspection and one sample for Groups C and D inspection. Samples shall be drawn from the
lot for the Groups A, B, C and D inspection in accordance with the table given below. Where the number of
defectives found exceeds the acceptance quantity but is less than the rejection quantity, a second sample, as
shown in the table, shall be drawn and the acceptance or rejection of the lot determined from the results on the
total sample.
Group or subgroup Lot size Sample size Accept | Reject | Second | Total | Aceept | Reject
sample | sample
A ito5 100 % (seenote) 0 1
610280 5 0 2 3 8 1 2
B 1to5 100 % (see note) 0 1
610280 5 0 2 3 8 1 2
ClandC2 1to5 1009 (see note) 0 1
6t0280 5 1 2
C3 1t0280 2 0 2 2 4 1 2
C4 1t0280 2 0 1
Cs5 1to3 1009, (seenote) 0 1
410280 3 0 2 2 5 1 2
D 1t0280 2 0 2 2 4 1 2
NOTE. Qualification approval depends on a total of at least two tubes being tested.
1,11 Certified test records. See 2.8 and Appendix C of BS 9000,
1.12 Standard ratings and characteristics. Not applicable.
1.13 Unchecked parameters. Not all the ratings and characteristics quoted in the ‘not for inspection purposes’
sections of the detail specification are assessed by subsequent tests.
1.14 Procedures to be followed in the event of failure in Group C or D inspection. The procedures of 2.6.4.1 and
2.6.4.2 of BS 9000 shall apply, except as stated in 2.7.3 of this standard,
1.15 Ordering information. The detail specification shall list the identification and other information to be
included in a detail specification with the object of ensuring correct and systematic ordering of parts covered
by that specification.
1.16 Release prior to completion of Group B tests, Not applicable.
2.1
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