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BS 9010 : 1971

THis BRITISH STANDARD, having been approved by the Telecommunication Industry Standards
Committee, was published under the authority of the Executive Board on 27 January, 1971.

© British Standards Institution, 1971,
SBN: 580 06386 0

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, price £1:50. The BS Year-
book 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.

The following BSI references relate to the work on this standard:
Committee reference TLE/5 Draft for comment 68/9190

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:

*Electronic Valve and Semi-Conductor
Manufacturers’ Association

Institution of Electrical Engineers

*Institution of Electronic and Radio

Engineers

British Broadcasting Corporation

British Electrical and Allied
Manufacturers’ Association

British Radio Equipment Manufacturers’

Association :
*British Radio Valve Manufacturers’ I_nstl.tutlon of Production Engineers
Association Ministry of Defence

British Railways Board Ministry of Defence, Army Department

Cable and Wireless Ltd.

Crown Agents for Oversea Governments
and Administrations

Department of Employment and
Productivity

Electrical Contractors’ Association
(Incorporated)

Electrical Research Association

Electricity Council, the Central Electricity
Generating Board and the Area Boards
in England and Wales

*Electronic Engineering Association

*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
Telecommunication Engineering and
Manufacturing Association

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

United Kingdom Atomic Energy Authority

Documents



http://www.avadocuments.com/doc/bs-9010-1971
http://www.avadocuments.com/doc/bs-9010-1971

__ BSI BS¥9010 71 WM 1b24bkd 0128576 4 M

Full document details: BS 9010:1971

BS 9010
Issue 2 September 1981

: CONTENTS
Co-operating organizations 1.12  Standard ratings and characteristics
Foreword 1.13  Unchecked parameters

SPECIFICATION [.14  Procedures to be followed in the event of

1, GENERAL MATTERS failures in Group C or Group D inspection
I.1  Scope ' I.15 Ordering information
1'2 Related documerits 1.16 Release prior to completion of Group B
1.3 Terminology tests N
1.4 Letter symbols, signs and abbreviations
1.5  Graphical symbols 2. TEST PROCEDURES
1.6 Marking of the tube and packing 2.1 Test and measurement conditions
1.7 Eligibility for qualification approval 2.2 Visual inspection
1.8 Structurally similar tubes 2.3 Dimensions and gauging procedures
1.9 Delayed delivery 2.4  Electrical test procedures
1.10  Supplementary procedure for qualifica- 2.5  Mechanical test procedures

tion approval 2.6  Environmental test procedures

I.11  Certified test records 2.7 Endurance test procedures

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-9010-1971
http://www.avadocuments.com/doc/bs-9010-1971

BSI BS*9010 71 MM 1b2Ybb9 0128577 b WE C.
BS 9010 ¢ A

e Sopromper 51 BRI’fISH STANDARD SPECIFICATION FOR
TRANSMITTER TUBES OF ASSESSED
QUALITY: GENERIC DATA AND
METHODS OF TEST

FOREWORD

This British Standard, which has been prepared under the authority of the Electronic Components Standards
Committee, is the generic specification for transmitter tubes in the system of standards for electronic parts of
assessed quality.

SPECIFICATION ' o
1. GENERAL MATTERS

1.1 Scope. This standard forms part of the system of common standard 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 transmitter tubes as defined in 1.3 and gives the terms, definitions, symbols, test methods,
outline and dimension requirements and other material necessary to implement fully 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 1.16 which are mandatory requirements.

1.2 Related documents. The following publications are related to this British Standard:

BS 448 *  Dimensions of electronic tubes and valves

BS 1991 Letter symbols, signs and abbreviations

BS 2011 Basic environmental testing procedures

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

BS 6001 - Sampling procedures and tables for inspection by attributes

BS 9000 General requirements for electronic components of assessed quality

PD 9002 BS 9000 Component selection guide

IEC 50(531) IEV CHAPTER 531: Electronic tubes ‘
1.3 Terminology. For the purposes of this British Standard, the following terms and definitions apply:

(1) Transmitter tube. An electronic tube utilized for conversion of conventional sources of electrical power
into power at radio frequency.

For the purpose of this document consideration is restricted to transmitter tubes operating on the
principle of direct control of electron density, but excluding disc electrode types.

(2) Output power. The total power transferred from an electronic device into the output circuit.

(3) Useful output power (load power), The part of the output power which is transferred into the load
proper.

(4) Drive voltage. The alternating voltage applied to the control electrode of an electronic tube.

(5) Input power. The r.f. power absorbed by the r.f. input circuit and the tube under test,

14 | | ‘
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1.4 Letter symbols, signs and abbreviations. For the purposes of this British Standard letter symbols shall be
in accordance with BS 1991,
T.U.T. = Tube under test.

1.5 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 packing. 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 except terminal
marking and operating conditions shall also appear on the primary pack, e.g. carton, box, plastics envelope,
etc., used as initial protection or wrapping for delivery:

(1) Manufacturer’s part designation number and special marking relating to hazard and 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. A transmitter tube shall be eligible for submission for qualification
approval to BS 9000 only when the process of activation or formation of the cathode, the joining together
of all piece parts and the processes of sealing, pumping and ageing, together with the shaping or forming of
any piece parts whose dimensions have a major effect on the performance of the tube, are carried out by an
approved manufacturer,

Eligibility under 2.3.2(3) (ii) of BS 9000: 1971 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 and associated tests include the following:

(1) Envelope assembly Dimensions
(2) Bases Dimensions
(3) Terminations BS 2011; Part 2.1U Test U

(4) Filament/heater current and voltage Test method 1008

1.9 Delayed delivery. Tubes held by the manufacturer for a period exceeding two years following acceptance
inspection shall be re-examined prior to release for all Group A, Subgroup 2 requirements.

1.10 Supplementary procedure for qualification approval. The following table supersedes the sample size requirements
of 2,3.1 of BS 9000: Part 1: 1971, for production lot sizes below 280 specimens. The samples may be drawn from one
production lot.

When using the table, a second sample, as shown, shall be taken when the quantity of defectives exceeds the
acceptance quantity but is less than the reject quantity.

Group Lot size Sample size Accept Reject 2nd Total Accept Reject
sample sample
AandB 2t07 100 9, see note 0 1
8 to 280 6 0 2 2 8 1 2
CandD Any 2 0 2 2 4 1 2

NOTE. Qualification approval is dependent on at least six samples being tested.

1.11 Certified test records. See 2.8 and Appendix C of BS 9000 : 1971.
1.12 Standard ratings and characteristics. Not applicable.
1.13 Unchecked parameters. Not applicable.

1.14 Procedures to be followed in the event of failures in Group C or Group D inspection. The procedures of 2.6.4.1
and 2.6.4.2 6f BS 9000 : 1971, shall apply, but see also 2.,7.3 of this standard.

1.15 Ordering information, This will be found in the appropriate detail specification.

1.16 Release prior to completion of Group B tests. Not applicable.
’ Section 2

{ } BS 9010
2 Issue 2 September 1981
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2. TEST PROCEDURES ‘
2.1 .Test and measurement conditions ' o

2.1.1 General. All tests shall be carried out under the standard atmospheric conditions for testing as specified in
5.3 of BS 2011: Part 1.1 : 1977.

The limits quoted in detail specifications are absolute. Tolerances of measurements shall be taken into
account when determining the measurement limits.

2.1.2 Health and safety hazards. This standard calls for the use of substances and/or test procedures that may be
injurious to health if adequate precautions are not taken. It refers only to technical suitability and in no way absolves
either the supplier or the user from statutory obligations relating to health and safety at any stage of manufacture or
use according to the Health and Safety at Work, etc. Act 1974, Particular attention is drawn to the following hazards
although the list is not necessarily exhaustive.

2.1.2.1 High voltage. Equipment shall be so designed that personnel cannot come into contact with high voltage
circuits. All high voltage circuits and terminals shall be enclosed and fail-safe interlock switches shall be fitted to
disconnect the primary power supply and discharge all high voliage capacitors and stored charges in the electronic
devices before allowing access. Interlock switches shall not be. bypassed to allow operation with access doors open.

2.1.2.2 R.F. radiation. Personnel shall not be exposed to strong r.f. fields, even at relatively low frequencies. Absorption ‘
of r.f. energy by the human body is dependent on frequency and, although at frequencies below 30 MHz most energy
passes straight through the body with little heating effect, it still presents a hazard.
To minimize leakage of r.f. energy, all r.f. connectors, waveguide coupling flanges and cavities shall be correctly
fitted and the transmission line efficiently coupled to a load before the device is operated. -

2.1.2.3 X-ray radiation. All bigh voltage devices operating at voltages above 5 kV produce progressively more
dangerous X-rays as the voltage is increased. The device envelope usually provides only limited protection and

" further shielding may be required.

NOTE. The X-rays emitted by some microwave tubes may correspond to a voltage approximately two to three times higher
than the applied anode voltage.

2.1.2.4 Radioactive materials. Radioactive materials are incorporated in certain electronic devices. Appropriate
precautions against harmful radiation shall be taken as required by current legislation.

2.1.2.5 Beryllium oxide ceramics. This material is used in some devices (usually marked with a blue band). Beryllium
oxide dust or fumes are highly toxic if inhaled, or if particles enter a cut or abrasion., Avoid handling the beryllium
oxide ceramics; if they are touched, wash the hands before smoking or eating. Do nothing to the beryllium oxide
ceramics that may produce dust or fumes. Cleaning information is available from the manufacturer. Information on
the procedure to follow if a beryllium oxide ceramic is broken is provided with the device. ‘

2.1.2,6 Implosion. All high vacuum tubes store potential energy by virtue of their vacuum. The energy level is low in
small tubes, but it represents a significant hazard in larger tubes such as cathode ray tubes, particularly if the tube is
dropped or subjected to violent impact, ’

Such tubes shall be stored and transported in their approved packs. During installation or replacement, the tube
shall not be scratched or damaged in any way likely to reduce the strength of the glass envelope. No stresses shall be
imposed on the glass envelope, particularly the neck, and the tube shall be adequately supported. Free standing
cathode ray tubes shall be placed faceplate down on a soft surface free from abrasive particles. The user shall be
protected against implosion of the tube in the equipment.

2.2 ' ' _ : ‘
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2.2 Visual inspection. Unless otherwise specified, visual inspection shall be performed under normal factory
lighting conditions and without visual aids.

Visual inspection shall be carried out for good appearance and workmanship, and shall include the
following items where applicable:

(1) Shape of bulb or envelope,

(2) Quality of seals.

(3) Base alignmient.

(4) Straightness of pins or leads.

(5) Freedom from loose elements (getters, efc.).

(6) Clarity of marking.

(7) Correctness of marking.

(8) Position of marking,

(9) Finish,

(10) Materials, external.

2.3 Dimensions and gauging procedures. Dimensional measurements shall be carried out either by use of
conventional measuring instruments (vernier calipers, rules, micrometers, etc.) or by gauges. Gauges shall

. be in accordance with BS 448 where applicable or shall have dimensions which conform with the require-
ments given on the dimensional drawing of the part. All drawings shall state whether first or third angle
projection applies.

2.4 Electrical test procedures. For convenience of identification in detail specifications, the following num-
bering system for measurement methods has been used. These methods follow 2.7.3 in this standard.

INDEX OF MEASURING METHODS

Title Method
Warm-up short circuit 1001
Total negative grid current 1002
Interelectrode insulation 1003
Pulse emission 1004
Pulse emission (long pulse method) 1005
Grid emission 1006
Current division 1007
Heater (filament) current or voltage 1008
Q Heater-cathode leakage 1009
) Amplification factor 1010
Inner amplification factor 1011
Radio-frequency useful output power 1012

2.5 Mechanical test procedures. Not applicable.

2.6 Environmental test procedures. The following tests from BS 2011: Part 2.1: 1977 shall be performed as required by
the detail specification. ’
2.6.1 Test Ca, Damp heat, stead)_J state

Preferred duration: 21 days (tube non-operating)
Post test inspection:

(1) The marking shall remain legible.
(2) Any deterioration of the surface finish shall not be such as to effect the r.f. performance of the tube.
In case of doubt the tube shall be submitted to the Sub-group A4 output power test.

. _ 2.6.2
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