Note to the user.

This Joint Service Specification K1001 contains over 400 pages.

For your convenience, a number of "navigation links" have been made.

Go to the Contents, pages 4 and 5 of this document.

A mouse-click on the Section or Appendix of interest, presents the top page of

the selection.

From 1964 untill December 1975, 10 Amendments were released to keep this
specification up to date.

The amendment sheets are retained and filed at the end of the specification.
Amendment 10 is found on top, page number 362.

Earlier amendments follow in sequence, 9, 8, 7, etc.

Superseded pages are filed with the amendment, containing the instruction for

removal.
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JOINT SERVICE SPECIFICATION K.1001. ISSUE Noe. 6

ELECTRONIC VALVES

INTRODUCTORY NOTE

Joint Service Specification K1001, Issue No. 6 1is essentially a reprint
of Issue No.5 Including amendments. All additional changes are Indicated
by vertical sidelineses The layout has been rearranged to facilitate
insertion of future amendments.

Section 1. FOREWORD

This specification covers the requirements to be met by electronic valves
supplied for the Navy, Army, Air Force, General Post Office and other
Authorities. It contains requirements applicable to all valves, further
requirements applicable to particular classes of valves, and appendices
containing drawings, tables of data, and other information to which
references are made in this general specification and in the associated
Valve Test Specificationse

(222327) Section 1. Page 1



Section 2. VALVE TEST SPECIFICATIONS

2.1 Valves used by the British Services are ldentified by CV numbers, c.g. CVi,
Cv2. The additional acceptance tests for sach CV type of valve are stated in an
{ndividual Test Specification which bears the CV number of the valve to which it
refers and states where necessary any relevant exceptions or modifications to the
requirements of thisg specificatiocne. In case of any conflicting requirements the
individual Test Specification shall apply.

2626 The test figures given in Test Specifications are absolute limits.
Allowances shall be made for the inaccuracies of test apparatus and shall be
subject to the approval of the Inspection Authoritye.

2¢3e Except when otherwise stated all tests shall be performed by the manufacturer
and tc the satisfaction of the Inspecting Authority.

240 In the case of G.P.0. orders the manufacturer is not specifically required to
perform these or other tests but is nevertheless required to ensure that the valves
supplied to the G.P.0. are capable of passing all the relevant tests indicated in this
specification. Further, notwithstanding any tests performed by the manufacturer, the
GePoO¢ Ingpection Authority may subject any valve supplied by the manufacturer to any
of the relevant tests and may determine the acceptability of individual valves or of
consignments of valves in accordance with the results of such testse The GeP.0.
Inspection Authority may employ for this purpose sampling conditions other than those
described in this specification but (unless otherwise agreed with the manufacturer)
they shall not have a lower AQL (see Section 6) than as prescribed in this
specification for the tests concernede

Section 2 Page 1.



Secticn 3o CONSTRUCTION AND MATERIALS

3ele British Standard B.S.448 shall apply to all CV valves as far as it is
applicable, but where any BeSe 448 requirement is not in accord with the
corresponding requirement of K1001 the latter shall applye

3e2¢ The manufacturer may use any form of construction for his valve, which,
however, shall be subject to the approval of the Approving Authority (See
Section 15, Qualification Approval)e

3e3e Where materials, methods, or processes are required by this specification
to be "apprcved" such approval must be obtained in writing from the Approval
Authoritys

3elie The workmanship shall be of a high standard throughout and all materials
used shall be of good quality and free from defects llable to affect adversely
the operation or life of the valvee

3e5e External metal parts, including cans and shells, shall be of approved
materials and finish preferably in accordance with Parts VI and VII of
Specification DEF 5000 Sprayed metal coating shall be of silver, tin, or
other approved materiale Electro-tinning shall not be used for flexible
leads w {llch are requireq to be tinned for soldering into circuits.

3.5 " 'MML Rtt' Sae caf{m,aob(fllﬁ" Ping amd accessorits shall Aomd2.
I A\u-wohnq_ WY
¥ 3.6 Radioactive valves are def{;led in Sec&-i—ea——i-&-eﬂd-are-d-tscussed_m Bnotits 3 Aldimds

Apperdire v

3e72 Valves shall be constructed to withstand service requirements as regards
vibraticn, shock and climatic conditionse Tests covering these requirements
are given in subsequent sections of this specificatione

3.8« When operation at high radio frequencies 1s of importance the Test
Specification will state the highest frequency at which the valve shall operate,
together with the corresponding ratings, or will describe the special conditions
under which the valve will be usede

3s9¢ In any case of disagreement arising due to differences between gauges the
article shall be accepted if it passes any gauge which is made within the
tolerances defined in the original system of measures, the gauging procedure
being carried out at 209 £ 5°C and at a maximum relative humidity of 75%

3610 Tolerances on Dimensions. The dimensicns shewn on the drawings herein,
In B.SeLL8 and in CV Valve Test Specifications normally include tolerancese
Where no limits are specified the following tolerances shall apply for all
materials except glassse

(a) Machined Metal Parts

Up to 1 inch X 0.005 inch
1 inch to 3 inches £ 0,010 inch
3 inches to 12 inches X 0,015 inch

Sectien 3, Page 1
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(b) Castings

(1)

(11)

(111)

(c) Hole Spacings

Machined parts and
dimensicns between

(d) Framework made of Metal Angles,

Tees, etce

(e) Mouldings

(1)

(11)

(111)

Section 3, Page 2.

machined surfaces X 0.01 inch
Unmachined parts 5

Thickness = 1/64 inch
Linear dimensions

Up to 6 inches X 1/32 inch

Above 6 inches * 1/16 inch
Die Castings Z 06,005 inch
On true geometrical
position £ 0,005 inch
Up to 1 foot % 0403 tnch
1 to 2 feet I 0605 inch
Taper on vertical surfaces

Up to 2 inches & 06015 inch

per inch maxe

2 to 3 inches + 0401 inch

= per inch maxe

On double vertical surfaces such as walls, fins ar
similar projections, the total taper shall be as
above, vize up to 2 inches the taper on each side of
the centre line shall not exceed 00075 inch per inch
and from 2 to 3 inches it shall not exceed 0,005 inch
per inche These tolerances shall not be additional
to any taper Included in the designe

Linear Dimensions f_ 06003 inch

When linear dimensicns are affected by taper the tolerances
on the base shall be + 0,005 inch and the

= 0,000
remainder shall be governed by the taper (1) abovee

Inserts, Cecmetrical
position of ¥ 0s003 inch



w

Y
b"sl‘; M Section Lo MARKING

Lele All marking shall be sufficlently durable to withstand fair usages

Lelelse The following symbols shall be shown in a frame in a suitable
positicn on the valves=

(a) The CV titlee
(b) The Broad Arrow (Government Mark)
(¢) The Date Code (See Lele2e)
(d) The letter K for a Valve made to specification K1001 or K1006,
or J for a valve made to the JAN or MIL specificatione
(e) The Qualification Approval letter as follows:=
B when Approval has been given by a UsKe Authoritye
U when Approval has been given by or on behalf of both
UeKe and U.Se Authoritiese
D when Approval has been gliven by the Australian Servicese

NOIE:= W¥hen approval has been given for the use of a valve

in MDAP equipment by the Director of Electronics Research and
Development (Air) but that valve has not received

Qualification Approval the letter X shall be marked on the valve
as if 1t were the appropriate Qualification Approval lettere

(t) The Factory Icentificaticn Code (See Appendix VIII)
(g) Any other marking required by the Test Specificaticne

Items (d), (e) and (f) shall be arranged in that order with an
oblique stroke between (e) and (f).

When a serial number is required by the Test Specification it may be
put, 1f desired, on an internal ccmpcnent provided it is clearly visibles

When the Test Specificaticn calls for a E«l.Ae (oOr R}E:Tr'w.)2 cr other
UsSe type cesignation to be marked on the valve, and a mineral filled base
is used, the letter Y shall be included at the end of the name to indicate
the use of a mineral filled base, eege

CV509 - 6V66Y

Lele2s The Date Code shall shew when the marking was put on the valve and
shall consist of four digitse The first two being the last two of the
year and the second two being the calendar week of the yeare When the
calencar week consists of a single digit it shall be preceded by a zero

€ege For Week February 9th to 15th 1964, the code shall read 16407¢

Note. Week 1 is defined as the week when January ist falls on or between
Sunday and Fridaye When January 1st falls on a Saturday, Week 1
ccrmences ¢n January 2nde

# Electronic Industriest! Association (formerly Radio Electronic
Television Manufacturers! Associaticn of America)e

(Paragraphs Lelele (sub=clauses (a), (c), (d), (e) and (f) and Le1e2e
are requirements in accordance with NeA+To0Os Stanag Noe 4012)e

Secticn 4, Page 1



Llele2els Alternative Date Code
nolice

Amdt | Until M 1965 the following alternative Date Code shall
be acceptable at the discreticn of the manufacturers

The Code shall consist of two block letters, the first representing the
year beginning at A fcr 1945 and the second representing the month
beginning at A for January, ceges~

AL = 1945 January
AB = 1945 Februery
NA = 1957 January
NF = 1957 June

The letters I and O shall not be used i{n the Cede

Lele3e Any marking additional to the above shall be subject to the approval
of the Inspection Authoritye Any such approved marking which involves periodic
changes will not require approval for each indivicual changes

Lelelie When 1t Is impracticable, on account of physical limitations, to
ccmply with paragraph Lelele the approval of the Authority concerned should
be sought for the omlssion of some of the symbols and/or framee The

drder of preference for retention of the symbols iss~=

i The CV number
11 The Factory Code
111 The Date Code
iv  The Broad Arrow
v The Specification and Qualification Approval letters

Lele5e Warning Marking for Radicactive Valves
ﬁm’u 3 v adeans See Qppw:iw K

Lele5e1e For British Manufactured Radiocactive Valves

Additional to the general marking requirements at Lelele tO
LeleLe above, all British manufactured Radicactive Valves shall be
marked on the bulb or emrelope Q8- followmg
ek 3 1¢eme—ot-Harning-Nepkings~ m ncwrlimie WAtk B Nawiatyiwls Skl e
b Appandin ke sanording & e o dinesbine el b5k the vt . Asigaut

(1) the word "CAUTICN" {H posTtIvE Iettering i.es printed
m the imprinting colour in the ordinary sensem
posite to America{f prackce where” the Im
our’is u,sed for lary{grou and Mtwnary
c‘éérs by sence/or lmp

d co

e

(11) A three-bladed ,Ra‘d’ioacxmt{] Symbol as illustrateds

o

i
MM} {111) The Qhemlcalw\) 01(s) for the Radicactive substance(s)
_within the vdIve. As an example, the illustrations show the
_~" Chemical Symbol "Co 60" for Cobalt 60e

NOIEE For some years to come, stocks will exist of
British made Radicactive Valves bearing the /
now superseded warning marking of an orange

band %=inch widee » ——-f’

Section L, Page 2



L— CAUTION —

SEGMENTS Q/\\

Figali/1 &?

‘Physical particulars for the Radtoact,ive Warning Marking as above
shall be as followss=

(tv) Imprinting colour
796 Dark Violet r,o' British Standard 381C,

or
Lm L2 Magenta to Americen Standard FED-STD=595 |
G!M—k (sce N'vti.) A'MAE:T\

(v) Background Colcur

Not spec;ffied for valves but the violet or magenta
1mpr1np§~hg colour must be clearly visible against the
backgrounde

(vi) Sige-‘; Dimensicn D (see Figel/1) to be not less
half the diameter of the bulb or envelopes

/ Secticn L, Page 3
Moti: I'\f’ .L“‘ wowrse N miaded 5 a\sy\ (ke wirerins witk there 7/~¢ /‘\U( o~
J3n\/s\ Steim daurt sru.‘m.(:m 3s10 Whih Wl newss Al ol agt fha follaymg amindmentz .
;"j Sul, - f"m'a"“l"‘ v ‘m’gm{n«\j wlowr - dalclion L?. 796 ob"“ Vsl and :
/ ATz Magonti Amii |

/ ani

/ sur- porograrh (V) Bockgmun 4 olowr - prsenls ,n.mgmpl b be Acletil aat

maplaut Wk C%llno  Colour Mo 3ed of §5.38(c




fimdl |

Lele5e2¢ For American Manufactured Radiocactive Valves

current American practice for Radicactive Warning Marking
as in United States Military Specitication MIL-M=1959(B dated
17th June 1958 will be acceptede

Lie1e5¢3e¢ For Radiocactive Valves other than British or American

Radicactive Warning Marking shall be according to LeleSele
aboves

Le2e Valves accepted before Qualification Approval or under Concession

Le2ele If a valve which has not met some particular electrical require=
ment is accepted under concession the letters to the left of the

oblique stroke shall be replaced or cancelled by & yellow splash unless
otherwise stated by the authcrity giving the concessione A document
giving a concession which also states that the specification will be
amended is to be treated as an amendment to the specification and the
yellow splash requirement will not applye

Lie2e2e¢ If a valve which has failed scme physical requirement of the
specification is accepted under concession the letters to the left of
the cblique stroke shall be replaced or cancelled by a yellow splash
when requested by the authority giving the concessione

Lie2e3e 1If deliveries of a valve are required befcre Qualification
Approval has been given, or when it has been withdrawn, the
Qualification Approval letter is to be omitted or cancelled with
a black, dark or neutral splash or strokee

Lie3e Valves accepted to Ccmmercial Specifications in the absence of a CV Test
Specification

Valves which have been allocated CV Numbers, but for which no Joint
Service CV Test Specifications exists may be purchased to an agreed
Commercial Specificaticne Such valves shall be marked in accordance with
Parae L&.1 010(6.) and Lio1 o1o(b)o

Lelie Cancelleds See clause LeleSe

Le5e Marking on Semiconductor Diodese See Section S5eCe

Le6e Packagings Packaging shall be marked in accordance with Specification
Ke1005¢

Le7s Pin and Lead Protectorse Details of Pin and Lead Protectors where
relevant are contained in Appendix Vi vl

Section L, Page L4



SECTION 5. ACCEPTANCE TESTS FOR ALL VALVES
(With certain exceptions stated in
Sections 54 to 5F)

Bele General Inspection, A general inspection of the physical features of the valve
shall be made and if it does not conform to the requirements of this specification
and of the Valve Test Specification it shall be rejected.

5.2. Insulation Tests. The interelectrode insulation of valves of less than 750V
anode rating shall be tested by one of the three methods described in paragraphs
5e2ely 5e2.2 and 5,2.3. In these tests any metal soleplate or skirt or metal coating
connected to a pin shall be regarded as an electrode; the heater shall be connected
to the cathode.

g Ry Insulation Tests, Method 1

5e2¢1e1e The following tests shall be applied with the cathode
cold,

5e.2+.1+2. The insulation resistance between any two electrodes

(excluding that between cathode and the adjacent grid in multi-

electrede valves) shall exceed 100 megohms when measured at the

maximum rated voltage of the valve or 500 volts whichever is the
lower,

5.2e.145« The insulation resistance between cathode and the adjacent
grid shall be not less than 60 megohms when measured at not less than
20 volts.

Delele Insulation Tests, Method 2

In this test the cathode (or filament) may be cold or heated at the
rated voltage,. The electrodes shall be strapped in two groups arranged in
so many ways that the leakage path between any pair of electrodes may be
tested by the application of a suitable voltage. The test voltage shall
be applied through 10 megohms and shall be not less than 250 volts for
indirectly heated valves and not less than 100 volts for battery valves.

If the valves are tested het the leakage current shall not exceed
8 microamperes for indirectly heated valves and 2.5 microamperes for battery
valves.

If the valves are tested cold the corresponding limits shall be 5 and 2
microamperes respectively,

5e2e5e Insulation Tests, Method 3

In this test the cathede shall not be heated and the insulation shall
be measured between each individual electrode and all the other electrodes
connected together, The insulation resistances C-all and Gi=all shall each
exceed 50 megohms when measured at not less than 200 volts.

5e2.lie  Insulation Test Under Vibration

In some cases an insulation test under stated vibration conditions
will be given in the Test Specification, This will normally be a Qualification
Approval Test.

Section 5, Page 1



5.3« Heater-Cathode Leakage, The heater-cathode leakage current in indirectly
heated valves wherein the heater is not internally connected to the cathcde shall be
measured with the rated heater voltage or current applied and with the heater both

at negative and positive potentials with respect to the cathode, all other clectrodes
being unconnected, Notwithstanding the inclusion of any protective resistances the
applied voltage shall be adjusted so that a potential of not less than 100 volts is
malntained between the cathode and heater of the valve during this test, When the
maximum permissible leakage current is not given in the Test specificetion it shall be
25 microamperes,

Selie  Tests of Characteristics

Seltele  The valve characteristic tests given in the Test Specification need
not be performed in thie tabulated order unless required. Valves shall be
preheated to obtain steady conditions of readings. The applied voltages
shall be measured as follows:-

Voltage measured

Cathode f Heating Supply with respect tos
¢ Indirectly AC or DC Cathede
i heated
DC Negative fllament terminali
heated

Filament transformer
secondacy centre tap

5.5, Element arnd Electrode Connections., When the Test Specification requires
that internal rarts such as shields, beam plates, suppressor grids etc. be each
connected to 9ne or more base pins tests shall be made to ensure thet they are
properly connected.

5.6, Cancelled.
Sa7+ External Parts
S5e7ele Contact Potential. Where external metal parts such as sole plates, cans

and shells are in contact the potential difference shall not exceed 0.25 volts
(See DEF 5000, Part VII, Section 10).

Se7e2e Resistance. The resistance between any part of a sprayed metal coating
and the base pin to which it is connected shall not exceed 1 ohm,

Se7ese Cleararnce, The clearance between a cap and a sprayed metal coating
shall be not Less than L mm,

Section 5. Page 2,



5-80

Noise. For the purposes of this specification the term noise shall

include:~

(a) Noise Factor

(b) Hum

(c) Hiss

(d) Microphonic Noise
(e) Vibration Noise

When required by the Test Specification, test methods as stated in the following

paragraphs, shall be used.

5¢8.1. Noise Factor

The Noise Factor of a linear system at a selected input frequency is
the ratio of (1) the total noise power per unit bandwidth (at a corresponding
output frequency) available at the output terminals to (2) the portion thereof
engendered at the input frequency by the input termination, whose noise
temperature is standard (290°K) at all frequencies, The Noise Factor shall
be measured under the conditions given in the Test Specification using the
equipment described in Appendix XIII.

Note 1. The Nolse Temperature at a pair of terminals, and at a
specific frequency is the temperature of a passive system having an
available noise power per unit bandwidth equal to that of the actual
terminalse

Note 2, For heterodyne systems there will be, in principle, more than
ane output frequency corresponding to a single input frequency, and
vice versa; for each pair of corresponding frequencies a noise factor
is defined.

Note 3. The phrase "available at the output terminals" may be
replaced by "delivered by the system into an output termination"
without changing the sense of the definition.

5¢8e24 Hum, Hum is defined as the mains frequency voltage introduced
trom the heater system in terms of an equivalent grid voltage, It shall
be measured under the conditions given in the Test Specification using
the equipment described in Appendix XII.

58,3, Hiss. Hiss is defined as all noise within a spectrum approximately
25 ¢/s to 10,000 ¢/s in the output referred back to the grid when the valve
is operated with a D.C. veltage applied to the heater and the valve is not
subjected to mechanical vibration and shock,

5.8.4e Microphonic Noise. Microphonic noise is defined as that noise
developed when the valve is subjected to mechanical shock excitation, in
terms of an equivalent grid voltage, It shall be measured under the
conditions given in the Test Specification using the equipment described
in Appendix XII. The valve shall be mounted and excited using the
equipment described in Appendix Xe

5.8.5, Vibration Noise. Vibration noise is defined as that noise which
1s generated when the valve is subjected to continuous mechanical vibration,
expressed in terms of a r.,m.s. noise output voltage, It shall be measured

under the conditions given in the Test Specification, Suitable test
equipment is described in Appendices X and XII.

Section 5, Page 3,



55, Interelectrede Capacitance, See Appendix III,

Ul

.if, Emission, See Appendix V.

5.11. QOpzraticnal Tesis. Operational tazstd may be carriazd ovt as a Qualification
App"ova’ feature by the Service to which the valves are supplied to ensurz that they
are satiafactory for use in the equiygnent for whlvh they are required Centract
documcnts may rzquire the menufacturer to de similar tests, {f so, wlll state the
apparatus or information to be supplied by the Apvroving Authority.

5¢ 126 Lead Fragility Tost. The following tast shall be applied to subminiature
valves and sqnlcouduCuor devices with flezxible leads. It shall alsc be applied to
other valves with flexible leads when stated in the Test Specification. Unless
otherwise stated the scmpling procedure shell bz as given in DEF.131 fer an APL of
6¢ 5% and an Inspection Level 14.  Valvas which are mechanically sound but railures
on elcctrical tests may be used for this teste

The valve held vertically shill have 2 wel ht of not less than 1 1b. (or
8 czs for semicenductor devices) freely suspended frem each lead in turn. It
shz1l then be inclined slowly so as to pbend the lead through L59, brought back and
bent to 45° in the opposite direction and returned to the vertical, 2ll bending being
in the same vertlcal planc. Any damage which may permit the ingress of air or
moisture or frocoure or breakage of a lead, shall constitute a failurec.

Valves subjected tc the above test are not to be included in deliverfies.

S5e13.  Test of Perpendicularity of B7G and B9A Vzlves.  The mejor axis of the bulb
of B7G and BYA valves shzll not depart from the perpendicular to the scle by mere
than 3%, The method of test shall ba subject to the approval of the Inspecting
Authority.

5¢ 14, Inoperztives. Valves or semiccnductor devices which have one ¢r more of the
following defects ar:z termed "Inoperatives":

(a) Discontinuity
(b) Short circuit
( Alr leak

(

Broken pin or lead
Lonse base or cap

m

5«15 Destructive Tests. Thes following tests 2re destructive, and valves used

for these tests will not be cccepted for delivery:-
(a) Lead Frogility
(b) Class Base Strain
(¢c) Life (other than Stability)
(d) Shock
(e) Vibraticn Fanigue

(t) Capacitence Tests and other tasts on Flying Lead Valves which
require the leads to be cut for the measuremants.
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5e16. Heater Supplies. Valves shall be designed to operate at discrete frequencies
within the range 50-2500 c/s in addition to operation at 50 c¢/s or at D.C.

Usually their performances over this range will be checked as a Qualification
Approval procedurse. Unless otherwise specified the heater supply for acceptance
tests shall be A.C. at 50 c/s.

Where additional or alternative supply frecuencies are specified they shall
be taken frcm the folleowing list:=

(a) D.C. (¢) Loo ¢/s (e) 1600 c/s
(b) 60 c/s (d) 500 c/s () 2400 c/s

All supply frequencies shell be within 5 of the ncminal value. These

conditicns will also apply to valves having additional elements connected tc the
heater supply.

5.17.  Cathode Interface Resistance. Measurement of Cathode Interface Resistance

shall be carried ocut under the conditions specified in the Test Specification.
Suitable test equipment is described in Appendix XVIII.

Section 5. Page 5.



Section 5A. ACCEPTANCE TESTS FOR CATHCDE RAY TURES

5Ae  ACCEPTANCE TESTS FOR CATHCDE RAY TUBES

S5eAele INTRODUCTICN

This section refers to all types ot Cathode Ray Tube supplied for
Service usee

The general requirements, 5.Ae¢3, shall apply to all tubes unless other=—
wise stated In the Individual Test Specificatiocns The test requirements
glven In sections other than 5.Ae3. shall apply only when required by the
individual Test Specificaticne

S5eAe2 DEFINITION

(1) cathode Ray Tube = An electron beam tube in which the beam can be
focussed to a small cross=secticn on a surface and varied in position
and Intensity to produce a pattern either visible or otherwise detectables

(2) Beam Current - The electrcn current of the beam arriving at the
screene

(3) Cathode Illuminaticn -~ Illuminaticn of the screen face of a tube
caused by light from the heated cathodee.

(4) cut off (Grid or Modulator) Voltage = The grid voltage which
reduces the value of a dependent variable of the tub2 to o specified
low valuee

(5) Deflecticn = The displacement of the beam or spot on the screen
under the action of the deflecting fielde

5e1e Deflectcr plates = The electrodes used to produce the electric
field fcr electric deflecticne

5e2e Deflecting Voltage = Voltage applied between the deflector plates
to create the deflecting electric fielde

5e3e Electrostatic Deflecticn =~ Deflecting an electron beam by the
acticn of an electric flelde

Selie Magnetic Deflection - Deflecting an electron beam by the action
of a magnetic fielde

S5e5e Symmetrical Deflection = The application, to a palr of deflector
plates, of a voltage such that, at every instant, the voltage
between one plate and the final accelerator is numerically
equal but opposite In sign to that of the other platee
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(6)

(7

(8)

(9)

5466 Asymmetrical Deflection = The application to a palr of deflector

plates of a voltage such that one of the plates 1s maintalned at a
fixed voltage (usually zero) with respect to the final accelerator.

5efle Deflection Sensitivity (Electrostatic) = The quotient of the spot

displacement and the corresponding change in the deflecting voltage
(usually expressed in millimetres per volt).

5¢8¢ Deflection Sensitivity (Magnetic) = The quotient of the spot dis=

placement and the corresponding change in deflecting magnetic
inductione

5¢9¢ Deflection Defocussing = An enlargement, usually ncn=uniform, of the

deflected spot which beccmes progressively greater as the deflecticn is
increasede

Face Plate = The (large) transparent end of the envelope through which the
image 1s viewed or projectede

Flashover = Arcing or discharge caused by voltage breakdown between two or
more electrodese

Focussing = The process of controlling the convergence of the electron beame

B8ele Electrostatic Focussing - Focussing of an electron beam by the action
of an electrostatic electron lense

8.2 Magnetic Focussing = Focussing of an electron beam by the action of a
magnetic electron lense

8.3« Deflecticn Defocussing = See Le9e

Line (Trace) - The path traced by a moving spote

(10) Metallized Screen - A screen covered on its near side (with respect to the

(11)

(12)

(13)

electron gun) with a metallic film, usually aluminiume

Neck, The tubular part of the envelope near the basee

Orthochromatic Candela = The actinic intensity (le.ee. as related to the
response of a specified photographic film) which, when measured by a
combination of a photo=sensitor and colour filter of specified overall
spectral response, will result in an electrical signal equal to that
produced by light frcm a tungsten filament source of an intensity of cne
candela at a colour temperature of 2600 + 50 Ke

Persistence (Decay) Characteristic = The relation (usually shown by a
graph) between the emitted radiant power and the time elapsing after the
excitaticn has been removede
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(14)

(15)

(16)

(17

(18)

(19)

(20)

(21)

April, 1962

Raster = A pre=determined pattern of deflection lines which
provides substantially uniform coverage of an area of the screene

Scan (Scanning Voltages) ~ See Defleeticn (L4)e The same definition
1s applicablee

Sereen (Luminescent Screen) = The surface of the tube upon which
the visible pattern (usually luminescent) is producede

Spectral Characteristic (Spectral Respense) = The relation
(usually shown by a graph) between the wavelength and the emitted
radiant power per unit wavelength intervale

Spot = The small area of the screen surface instantanecusly affected
by the lmpact of the electron beame

Spot Displacement = Displacement of the undeflected spot from the
gecmetric centre of the screen face caused by misalignment of the
gun, leakage currents or magnetic effectse

Stray or Spurious Emissicn = Emissicn from a source other than the
cathode surface which causes unwanted or uncontrollable excitaticn
of the screene

Trapezium Distortion = Variation of the sensitivity of the
deflection parallel to one axis (vertical cr horizontal) as a
function of the deflection parallel to the other axis and
having the effect of transforming an image which should be a
rectangle Into one which is a trapeziume

CENERAL_REQUIREIMENTS

SeAe3ele (Ceneral Inspecticn

A mechanical inspecticn of the tube shall be made to the
requirements of Secticn 3 and Appendix XV cf this
Specification,

Sele3e2e LoOSe Particles

Sefie3e2e1e Each tube shall be examined for locse
particless It shall be held with the neck
axis at approximately 45¢ to the vertical with
the screen downwards and shall be lightly
tapped with the fingers on the maximum diametere
If any locse particles are present they shall
be caused to traverse the screen a few times and
1f free screen material is produced the tube
shall be rejected except when the screen is
silicate or metallized (See parze 5eAe3e2e2e)
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If free screen material 1s not produced the particles shall be
examined for size and material and compared with the photographic
standards and associated inspecticn table In Fige 5eA/1e

Loose particles shall be examined through the neck of the tube if not
clearly visible when the tube is held as described aboves

A tube shall be rejected if loose particles are present

in amount and size in excess of the limiting quantities listed
in Fige SeA/1 cr if mcre than two of the materials in Groups 1,
2 and 3 be presente

5ehe302020 Silicate or Metallized Screens

In cathode ray tubes with silicate or metallized screens the
loose particles shall be ebserved as in 5e¢Ae3e¢2e1. and shall be
classed and assessed in Group 4 or Group 5 of Fige 5.A/1 as
appropriates

SeAe3e3e Pre-heating

Pricr to testing, cathcde ray tubes shall be pre-=heated for not less than
60 seconds with not less than the rated heater voltagee

SeAe3elie Element and Electrode Connections

See Section 5656
SeAe3e5¢ Envelope, Face Plate and Screen Quality
See Appendix XVe
SeAe3e6. EXternal Parts
See Section 5.7
SeAe3e7e Holding Period
See Section 16.
Sefe3e8e Marking
See Section Le

SeAe3e9e Tests for Qualification Approval Purposes Onlye

Unless otherwise specified the following tests will apply fcr
Qualification Aprroval purposes onlye
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SeAelie ELECTRICAL REQUIREIMENTS

SeAeliele

April, 1962

S5ehAe369e1e

5ehe349¢2¢

5eAe3e9e30

Heater Modulation

No perceptible modulaticn or deflecticn of the spot
shall be caused by the flelds of the heater cathode
or associated connections under normal cperaticne

Cathode Illuminaticn

The tube shall be enclosed in a light proof container

and the specified heater potential applieds After a

period of at least 60 seconds, the light output at
the face of the tube shall not be mcre than O.154
milli-foot lamberts in any area of 2 inches in

diame tere

Effects of Magnetisation

Following the line width measurements specified in
SelAe5e7e and the spot position and displacement
measuremesnts specified In 5.As6eLe, the tube shall be

de=magnetised. The line width and spot position shall
then be re-measured immediately. The change in line
width shall not exceed 20 per cent of the line width

prior to de=magnetisation. The change in position of
the undeflected spot shall not exceed 4O per cent of

the specified maximum limit.

The tube shall then be exposed to a magnecic field of
500 gauss £ 10 per cente The line width and the
spot positicn shall be re-measured and shall be
within the specified maximum limitse

For all these tests the tube shall be located In
exactly the same pcsition in the tube mounte

Insulaticn Tests

Selelielele

Insulaticn Tests Other than Crid Insulation and
Heater Cathode Leakage Test

The grid, cathode and heater in Indirectly heated
tubes, and grid and filament in directly heated tubes
shall be regarded as an electrodes A metal sole=

plate 1f present shall be regarded as an electrodee

The Insulation resistance shall be measured by cne of
the following methods with the cathode cold and at a
voltage of not less than 250 volts unless otherwise
stated In the Test Specificaticne

Method 1

The insulaticn resistance shall be measured between

each and every two electrodese The minimum
insulation shall be 200 megohmse
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Method 2

The insulaticn resistance shall be measured between each
electrode In turn and all other electrodes connected
togethere Each measurement shall indicate a resistance of
not less than 200 megohms or greater than 50 megchms,

n=1
"n" being the number of electrodese

Sehelis1e2¢ Crid Insulation

The test for insulation between grid and all other electrodes
shall be done with ncrmal electrode voltages applied and with
the heater ccnnected to the cathodee The test shall be
perfcrmed by an approved methode

A recommended method of measuring grid insulation is as
followse=

Adjust the grid voltage to the value required for cut offe
Insert a resistor of not less than the value stated in the

Test Specification between the grid terminal and the voltage
supplye Readjust the supply voltage to again cut off the beam
currente Measure the increase in cut=off voltages

Selelie1e3e Heater Cathode Leakage

The heater cathode leakage shall be measured with the rated
heater voltage applied with the heater both at negative and
positive potentials with respect to the cathode, all other
electrodes being unconnectede A voltage of not less than 125
shall be applied between the heater and the cathode through a
limiting resistor of 100,000 ohmse

SeAelie2s  Maximum Voltage Tests - Flashover and Stray Emission

SeAele2e1e The heater voltage shall be applied for 2 minutes before
application of other potentialse The value of the limiting
resistors or the impedance of the pcwer supply shall be as
specifiede Unless otherwise specified the tube shall be
adjusted to cptimum focus with the maximum rated voltages
on all electrodes (other than any focus electrode) and
deflecting fields applied to scan the useful screen area for a
period of at least 60 secondse
There shall be no sign of breakdowne

Cathode ray tubes designed for asymmetrical deflection

shall be tested as above with the scanning voltages applied
as specified to the deflector platese

Secticn 5A, Page 6



Selelte2e2e Stray Emissicn (a)

With the tube operated as In 5efelie2ele the grid voltage shall be
adjusted to cut off and the deflecting fields reduced to zeros
No stray emission shall cause visible excitation of the screen
during a period of at least 2 minutes following the application
of the anode voltage/s, the tube being viewed In darkened
conditionse

SeAelie2e3e Stray Emissicn (b)

The tube shall be operated as In SeAelie2¢2e but with the screen
uppermost and hcrizontale The tube neck shall be tapped using
an apprcved forked, rubber covered, wooden hammer at the
specified rate of tapping (uaually L per second minimum) for

a specified times

The tube shall be rejected if flashover or stray emlssion
cause visible excitaticn of the screen after the first five
secondse

Sehelie3e Measurement of crid Cut=off Voltage

The grid cut~off voltage shall be measured at the threshold of
visibility of an undeflected fccussed spote The light intensity (rocm
{1lluminaticn) falling cn the screen shall be at a low levele Alter=
natively the voltage shall be measured for a beam current of Oe.1 microc—
ampere allcwance being made for leakage currentse

Whichever method Is used the same voltage shall be used in subsequent
testse

Sefelielie GCrid Drive cr Modulaticn (On Tubes for use at High Beam Currents)

The grid voltage required fcr a specified value of beam current shall be
measured with the spot deflected off the useful screen area, or with the
screen over=scannede

The grid drive cr modulation shall be obtalned by subtracting the above
voltage frem the grid cut-off voltage (SeAelje3e)

The beam current shall increase continuously from cut-off to the
specified test conditicne

SeAelie5e  Gas Test (Tetrode Tubes)

With no fccus, icn trap or deflecticn fields applied the final anode
and cathode currents shall be measured under the follcwing conditionsé=

Final Anode Voltage = =25V
First Ancde Voltage = +300Vv
Heater Voltage = specified ncminal

The Grid Voltage shall be adjusted for a cathode current of not less than
LOO microamperese The value of the gas ratio shall be computed from the
following equaticn and shall not exceed 2 X 10‘& cr a specified 1limit

Gas Ratlo = Final Ancde Current (micrcamperes)
Cathode Current (micrcamperes)
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5.Ai’4060

Inter=Electrode Capacitance

Capacitance measurements between the specified elecrodes shall be made
at the tube contacts with the tube cold and by the methods described
in Appendix III or other approved methodse

SeAe5e MEASUREMENT OF OPTICAL CHARACTERISTICS

SeAeSele

S5efe5e20e

5eAe5e30

SeAe5elie

Secticn 54, Page 8

Measurement of Light Intensity

S5elAe5elels The Light Intensity of a tube shall be measured on an optimum
focussed raster of convenient size using a photo-electric
device having an overall response approximating to the CeIl.Ee
average eyee The grid voltage or beam current shall be
adjusted to produce the specified light intensitye The
grid voltage (and/or beam current when specified) shall be
measureds

The Light Intensity 1s related to the average luminance of a
raster by the formula:=

Intensity = Luminance x Area
T

Where Intensity i1s in Candelas, Luminance in Foot Lamberts
and Area in square Feet

S5ele5e162e Tests of the intensity of a particular colour emitted by a
screen shall be made using a specified colour filter in
addition to a CeI.Ee. average eye correcticn filter and the
filter/photocell combination calibrated against a light
source of colour temperature of 2600 % 509K,

The procedure of 5eAe5e1ele shall then apply using the
new calibraticne

The light intensity or the beam current shall inecrease continuously
when the grid voltage is varied from cut=off to the value corresponding
to the specified light intensity or working beam currente

The specified light intensity or working beam current shall be
attained at a grid/ cathode voltage not more pcsitive than =1 volte

Measurement of Actinic_Intensity

The actinic intensity of the screen of a cathode ray tube intended
for photographic recording shall be tested as in paragraph SeAe5e1e but
using a colour=filtered photocell having an overall respcnse corres=
ponding to that given in Fige 5.4/ 26

The actinic Intensity will be specified in the Test Specification
in "Orthochromatic Candela" a special unit introduced for the
purposes of this teste (See 5eAe2.10)
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Selle5e5¢ Persistence
The persistence of a screen shall be tested using a defocussed linear
raster patterns Initial luminance and duration of excitation of the
pattern will be specified by the Test Specificaticne

Persistence shall be measured as the time taken for the initial level of
luminance to fall to specified values after removal of excitatione

A temperature correction factor shall be applied when specifiede

SeAe5ebele Measurement of Screen Persistence

A convenient method of measuring the persistence of a Cathode
Ray Tube may consist of an integrating photometer in conjunction
with an indicating device or recordere

The tube and photcmeter should be housed in a light=proof
trunk with a distance between them of approximately ten times the
radius of the raster being usede

The photemeter, which must be corrected to the spectral response
of the C.l.E. average eye, can be calibrated for intensity by
locating a standard lamp in place of the tubee The axis of the
photometer and tube neck will lie in the same plane so that

the lamp should be placed at the same locaticn as that for the
centre of the tube screens Once calibrated in this way, raster
intensity can be measurede

The raster pattern should be formed by 50 c¢/s x 10 ke¢/s scanning
voltages, the size being determined by the formulas

Intensity = Raster Luminance x Raster Area

T
Where Intensity 1s in Candelas, Luminance In Foot Lamberts and

Area in Square Feete

The luminance will be specified in the test specifications By
the same formula the final luminance can also be calculatede

The raster size should be measured at optimum focus but during
the measurement of luminance it should be defocussed sufficiently
to diffuse the line structures

If no other period is specified, the screen must be excited to
the specified luminance for at least thirty secondse This
permits the phosphor to build up to a steady state of excitatiocne
On the expiration of this period the tube beam current should

be cut=off and the phosphorescence of the screen can be measureds
Timing by means of a stop~clock or other suitable device should
commence at the Instant of cut-off and be continued until the
photometer indicates the specified lcwer luminancee
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The ambient temperature clcse to the tube screen should be recorded
during the measurement and if necessary the specified correction
factor applied to the recorded times

If a coloured filter is specified it should be interposed between
the tube and photcmeter after the calibration proceduree

In older specifications where Test Set 331 has been specified as the
method used for persistence measurements the following conditions
can be applied using the above proceduree

Initial luminance measured through a C2 filter = 175 foot Lamberts

Time of Excitation = 30 seconds

Final luminance = 0655% of initial
luminance for N4
filter

or 2.2% of initial
luminance for N3
filter.

SeAeSe6e Spectral Characteristic
When i1t is required to check the spectral characteristic of energy

emjtted from an excited screen the Test Specificaticn will state the conditions
of teste

SeAe5e7e Measurement of Focus

The focus quality shall be determined by a measurement of the width of a
line using one of the following methodse

Unless otherwise specified the line width shall be considered as bounded
by the regicn of 1/5th peak luminance as estimated by the eye when viewed
through a microscopes

If necessary to prevent screen burning, the grid may be pulsed positively
frem cut off with pulses of specified duration and repetition ratee

Tubes utilising magnetic focus and/or deflecticn shall be tested in an
approved Focus/Deflection coil unite

5eAeSe7e1e Electrostatic Deflection

Sele5e7elele Expanded Raster

A raster formed by 10 kc/s X 50 ¢/s linear scanning
shall be applied about the centre of the screen and
the grid voltage adjusted to attain the specified
light intensity or beam currente
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The length of the high frequency lines will be specifiede
The low frequency lines shall be expanded to make the line
structure clearly visible and to include the specified
positions of measuremente The focus shall be adjusted
to the optimum at the centre of the rastere

The 1line width shall be determined (a) at the screen
centre and (b) as a measurement of deflection defccussing,
at the specified distance along a radius at 45° to the
axes of deflecticne

This procedure shall then be repeated without adjustment
of focus, with the high and low frequency scanning
voltages interchanged and the raster size adjusted to give
the same line lengthse

Unless otherwise specified symmetrical deflecting voltages
shall be usede

Sefe5eTel1e2¢ Elliptical cr Circular Trace

An elliptical cr circular trace having major and minor
axes of specified lengths and frequency shall be used
and the grid voltage adjusted to attain the specified
1light intensity cr beam currente

The tube shall be adjusted to optimum focus and the width
of the trace measured at the point of pocrest definiticne

S5eAe5e7e2e Magnetic Deflection

Sele5e7e2ele  Expanded Raster

A raster as specified In 5e¢Ae5e¢7elele shall be applied
abcut the centre of the screen and the grid voltage
adjusted to give the specified light intensity or beam
currente

The length of the high frequency lines will be specifieds
The low frequency lines shall be expanded to make the line
structure clearly visible and the tube shall be adjusted
to cptimum focus at the centre of the rasters

The line width shall be measured at the centre of the screene
The above procedure shall then be repeated without adjustment

of focus with the high and low frequency scanning axes
interchangede
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S5efe5e7e2e2e Pulsed Line

A 10 Ke/s 1line of specified length shall be applied
and the grid voltage shall be adjusted to a value
equivalent to that for the specified light
intensity or beam current on a rastere The grid
may be pulsed positively frcm cut off with 100
microsecond pulses at a specified repetition

rate to attain the equivalent peak beam current or
light intensity conditicnse

The tube shall be adjusted to optimum focus and
the line width measured at the centre of the tracee

With no further adjustment of focus the scanning
axls shall be rotated 90° and a second measure=
ment of line width made at the centre of the tracee

Sel/ie5e7e3e Unfocussed Spot Diameter

The diameter of the unfocussed spot shall be measurede The
grid of the tube shall be pulsed as specified with no
deflecting or focussing fields appliede

Sefiebe MEASUREMENT OF DEFLECTICN AND SPOT POSITICN

50A.6-1 L

50A060 2e

Sefle6e3e

Deflection Sensitivity

A symmetrical (or asymmetrical if specified) deflecticn covering
75 per cent of the useful screen diameter shall be applied to each
axls successivelye The ratio of the deflection in millimetres to
the Instantaneous deflecticn voltage shall be measured for each axise

Deflection Distcrtion
Selie6e2e1e Trapezium Distortion

With the specified screen area scanned by symmetrical (or
asymmetrical if specified) deflecticn voltages, the angles
between adjacent sides of the raster shall be measured,
the sides belng averaged over their whole lengthe

Se/ie6e2e2e Angle Between Axes

The angle between axes shall be measured counter clockwise
frem the horizontal trace at the centre of the screen.

Useful Screen Area

A raster shall te applied about the centre of the screen to excite
not less than the specified minimum useful screen areae The intensity
shall be that specified for the light Intensity test and the focus
shall be adjusted for optimume The difference in intensity between any
two parts of the useful screen area shall not exceed 2 1, allowance
being made for any ncn=unifermity of writing speede Visual estimation
will usually satisfy this requiremente
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Seliebelie Measurement of Spot Positicn and Displacement

Seliebeliele Spot Positicn-Electrostatic Deflection

The spot position relative to the gecmetric centre of the screen
shall te measured with all the deflecting plates connected
directly to the final anode and any effects of external electro-
static and magnetic fields allowed for cr eliminatede

For electrostatically focussed tubes the spot shall be
adjusted to optimum focuse

For magnetically focussed tubes no focussing shall be presente
The grid voltage may be adjusted to any convenient valuee

Seiiebelie2e Spot Position-Magnetic Deflection

The spot position relative to the gecmetric centre of the sereen
shall be measured without ceflecting flelds applied and with any
effects of external electrostatic or magnetic fields allowed for
or eliminatede

For electrcstatically focussed tubes the spot shall be adjusted
to optimum focuse

Fer magnetically focussed tubes no focussing field shall be presente
The grid voltage may be adjusted to any convenlent valuee

SeAebe5e Spot Displacement (Leakage)

With the spot adjusted to optimum focus and each deflecting plate connected
to the final anode through a 10 megohm resistecr, the shert circuiting of each
resister In turn shall not produce a spot displacement in excess of the
specified 1limite

Seldebebe Spot Displacement (Beam Current Effects)

With the specified plate resistors and the deflectcr plates connected
symmetrically the spot, line or raster shall be examined for shift of
position when the grid voltage is changed frcm cut off to the voltage
required fcr the specified light intensitye

When necessary the grid may be pulsed to prevent damage to the screen by
excessive beam currente
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S5els7e MEASUREMENT OF MECHANICAL REQUIREMENTS

SefieTele Alignment Tests

Selle7elole

5.Ao701 2e

50Ao7-1 3o

501\07.1 -’4-

Mechanical Alignment

Mechanical features, such as those listed below shall be
measured or checked by such gauges or dimensicns as are
specifiede

(a) Alignment of side terminal to base reference

(b) Alignment of neck axis to bulb axis

(c) Degree of face tilt to major axis

(d) Neck straightness

(e) Perpendicularity of glass soleplate to necke

Sice Terminal Allgnment

This shall be measured as the angle between a specified
trace and a plane passing through the centre of the side
terminal and the axis of the tubee

Base Alignment

This shall be measured as the angle between the trace
produced by the specified deflecticn plates and the

plane passing through a specified pin and the axis of the
tubee

Electrostatic Deflection Direction

The spot shall be deflected in the direction of the specified
base or other reference points when a positive potential
1s applied to the Y1 and X1 deflection plate successivelye

SeAe7e2¢ Resistance to External Pressure

The completed tube shall be subjected to an external pressure of
L5 1bs per square inch absolute for a period of not less than 60
seconds and not more than 90 secondse This pressure shall be attained
in not less than 20 seconds and not mere than 60 secondse

The appearance of any form of crack or fractire after this test
shall ccnstitute a failure. Tubes which are sound mechanically
but fallures in electrical tests may be used for this purposee

SeAe8e LIFE TESTS
See Section 13e
Selle9e¢ SAMFLING INSPECTICN

See Secticn 6e
Secticn 5A, Page 14
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LOOSE PARTICLES
IN CATHODE RAY_ TUBES.

PARTICLE MATERIAL AND SIZE
CLASSIFICATION

GROUP MATERIAL U | SIZE
' Glass 1 pieoce A
2 Ceramic 1 piece A
3 Metal (assessed on linear 1 piece A
dimensions,not on area)
4 Graphite, Mica or One of c
Lead Sulphide each
5 Dust (i.e. Any particle of size| 25 square mm.
not greater than 1/5th of A) max. areae.

This reproduction is for illustration only.
Original photographs for the use of Manu-
facturers and Inspection Authorities may be
obtained on application to:-
The T.V.C. Office, Ministry of Aviation,
Castlewood House,
77-91 New Oxford Street,
London, W.C.1l.

FIG.5A/I
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Section 5A (Continued
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5eBe1e

5¢B.2.

5e¢B. 36

5¢Be 169

SeBe1. 10
S5eBela11e
5¢Be1e12.
5¢Be1s13.
SeBe 161l
SeBe1e 150
S5eBe1.16.
5¢B.1.17.

5.Be2. 14
54 Bii24 2
5.B.2.3
5eBe2elte
5eBe2e 50
5¢B.2.6.
5¢B.2.7.

5eBe30 16

S5eBe3. 24

5eBe34 30
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SECTION 5B

V.M. VALVES (KLYSTRONS)

Definitions

Warm-up Times

Optimum Power Output
Frequency

Electron Beam Efficiency
Total Reflector Current
Noise

Cold Impedance

Heater Mcdulation Effect
Anplifier Power Gain
Amplifier Gain Linearity
Amplifier Stability

H.T. Voltage

Pulse Characteristics
Pulse Repetiticn Frquency
Duty Cycle

Peak Output Power
R.F.Load

General Test Conditicns

Frequency and wavelength

Tuning

Voltegses and Currents

Metched Load

Measurzments cf Power

External Cavities (Plug-in Klystrons)
Mechanical Tuning Rotz and Range Tests

Electrode Veltages and Current Tests

Heater

5eBe3e1e1e Heater Current
5eBs3e1.24 Heater Power

5¢Be3e 1.3 Heater Warm-up time

Grid Current

5¢Be3¢2.1.  Crid Current (Pulsed Valves)

Reflector Current

5eBe3e3. 1. Totzl Rzflzctor Current
5.B.3.3.2. Reflector Leakoge Current
5¢Be3. 3.3, Reflecior Gas Current

Section 5B.
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S.Btj.ul
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VoM. VALVES (KLYSTRONS)

This section rifers to the requiriments to be met by those velecity modulated valves
designatzed "Klystrons" in the Test Specification which aresupplied for Service use and
whese mean powsr output dces not exceed 10 watts.

The General Test conditions shall apply to ~ll velves but the individual tests
contained herein shall only apply when specified in the Test Specifications.

If differences occur between the test figures obtained by the manufacturer and
those obtrined at the Service Establishments the ipproving Authority will provide an
agreed correction for the guidonce of the Inspecting Autherity.

5eBe1e Definitions

SeBe1sle Narm=up Times

SeBelete1e Heater Warm=up Tirne {s the periocd between the
ccmmencement of the application of hecter voltege and the start
of application of the H.T. voltage.

5¢Be1s1.2.  Oscillator 'larm=up Time is the period b.:tween the stert
of application cof H.T. voltage and the mcment at which the operating
frequency hes reached a steady value within a specified tolerance
(At) and/or where the R.Fe. power output has reached a specified
minimum value.

5¢Be1.143s  Total Warm-up Time is the peri:d botwsen the start of
application of heater voltage cnd the mement at which the operating
frequency has renched a stetay value within a specificd tolarance
(At) and/or the R.F. power outpui has reached a specified minimum
valug.

SeBe 1426 Optimun_Pcwer Output is the maximum power output which can be obtained
by adjustment when the valve iz operating under specified conditicns.

5¢Be 1636 Frequeney

S5eBe1e3s1s Freauency of Oscillaticn is the frequency at which the
valve is operating after stability has been reached when locking intce
a lcad which shall be natched unless otherwise specified,

S5eBe1e302e Fulsed Klvstron. The frequency of cscillaticn is that
value at which the power output is at the peck values.

5eBe1e3¢3.  Freguency Tuning Range
5¢Be1e3e3.1s  QOscillators is thot meximum range over
which the valve may be tuned with the optimum power

output equal te or greater than, the specified minimunm
value.
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5eBe 10363626 Amplifiers = is that range over which the
valve operating under specified conditions mey be tuned
to provide:=

(a) A minimum specified galn when a specified power
input is applied.

and/or (b) A minimum specified power output when the power
input is adjusted within a specified range for
maximum power output at each frequency.

S5eBele3eLie Frequency Tuning Rate is the rate of change of the Frequency
of Oscillation which is obtainzd when maintaining optimum power output
conditions the mechanical tuning control is adjusted as specified.

The Tuning Rate is expressed as frequency units per unit change of
mechanical tuning control position.

S5eBe1e3e5. Mechanical Tuning Range is that continuous frequency range
within twe frequency points at which the R.F. power output delivered
into a matched load is half the cptimum power output when the specified
operating conditions are changed frcm the optimum by the adjustment of
the mechanical tuning control within the specified limits in either
direction frcm a specified frequency pointe.

5eBe1e3e60 Mechanical Tuning Rate is the rate of change of the
Frequency of Oscillaticn within the Frequency Tuning Range which is
obtained when, under preset optimum operating conditions at a refercnce
frequency, the mechanical tuning control is adjusted as specifieds

It is expressed as frequency units per unit of mechanical tuning
control position.

S5eBe1e3s7. Mechanical Tuning Hysteresis is the frequency difference
obtained under preset operating cenditions when a mechanical tuned
frequency setting point is reached when approached frem twoe different
directions in a specified manner.

SeBe1e3+8. Elcctronic Tuning Range is that continuocus frequency range
within two frequency points at which the power output delivered into a
matched load is half the optimum pcwer output when the specified
operating conditions are altered fram the optimum by adjustment ~f the
electronic tuning control within the specified limits.

S5eBe1¢3.9. Eleoctronic Tuning Rate is the rate of change of the
Frequency of Oscillation which is obtainad when, under preset optimum
operating conditions at a reference frequency the clectronic tuning
voltage is adjusted as specified and it is expressed as frequency
units per unit voltage changc.

SeBe1e3410. Electronic Tuning Hysteresis is preset when, with the
valve operating under specified conditions the power output or
operating frequency can have mor¢ than one value for the some
electronic contral voltage. It is expressed as the percentage ratio
of the power output ot the onset of hysteresis tc optimum power
output.
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SuBo 1 oLlo

SeBele3s11e  Freguency Drift is the change in oscillation frequency
caused by variation in temperature of the body of the valve. The
temperature shall be measured at a specified point when the valve

is operating under prescribed conditions.

S5eBele3e11e 16 Temperature Coefficient is the quotient
of the Frequency Drift divided by its associated
temperature veriation and is expressed as frequency
change per degree Centigrade.

SeBe1e3e12. Warm—up Freguency Drift is the total change in
oscillation frequency which occurs in the valvc.

(a) During the Oscillator Warm=up Time

or (b) Within a specified time interval after the
applicaticn of H.T. voltage.

SeBel1e3+13. Freaquency Pulling is the difference between
the extremes of Frequency of Oscillation which occur when a
specified lcad mismatch is varied through all phases.

S5eB.1e3.14. Freguency Pushing

SeBe1e3e1h.1. Current Pushing is the change in the
frequency of Oscillaticn which is caused by the
variation of elezctron beam current and is expressed
as frequency per unit cathade current.

5.Be1s3.1l.2. Voltage Pushing is the change in the
Frequency of Oscillagion which is caused by variation
of the H.T. voltage applied to the valve and it is
expressed s frequency units per unit volt change.

Electron Beam Efficiency (Multi-Cavity Valve) is the ratio

I

of the electron beam current collected by the ccllector elecirode to
the total electron bzam current.

5eBe165e

Totel Reflector Current is that current flowing in the reflector

circuit which is composed of (a) leakage current, (b) Gas current and
(¢) Current caused by thez clzctren bombardment of the reflector
electrode.

SeBe 1464

Noise

5eBels6e1s Excess R.Fe_Noise is the sum of the R.F. noise
powers contributed by the valve in two identical channels
equally spaced on either side of the Frequency of Oscillation
and spaced from cxch other by twice a specified I.F. frequency.

SeBelebe1e1se Noise Factor is the ratio of the excess

R.F. Noise to the thermal noise pewsr in the same two
channels at 290°K.
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5.Be1.6.2. Noise llodulation is

(a) The amplitude modulated noise over a specified
frequency band expressed as sideband noisz power
relagive to the cerricr freouency power and given
in decibels.

and/or (b) The fraquency modulated noise over & specified
frequency band and is expressed as the r2ot mean
square value of frequency deviation in cycles pzr
second wh'ch would provide sideband power equal
to the ncise pewer within the some specified
frequency band.

5¢Be1.7. Cold Impedance (Pulse Operation) is the Impedance presented by a
valve during the non-oscillating period between pulses to an applied C.W.
signal whose frequency is equal to the Frequency of Oscillation.

5¢Be1.8. Heater Modulation Effect is the modulation of the R.F. output
caused by an a.c. heater supply or to aec. ripples on a d.c. heater supply.

5¢Be 14801 Heater Modulapion Factor (Oscillators). The Heater Modulation
Factor is expressed as

(a) The amplitude modulation depth at (n) cycles per
second per ampere of heater ripple currente.

and/or (b) The phase modulation index at (n) cycles per
second per ampere of hzater ripple currente

Where (n) is the frequency of the a.ce ripples or
2eCe hcater supply.

S5eBe1¢9. Amplificr Power Gain is the ratio of the R.F. Power out of the
amplifier operatirg under given conditions into a matched load relative to
the R.F. power input and is exvressed in decibels.

5eBe1.10. Amplifier Gain Linsarity is the constancy of the power gain with
veriction of drive input power when the valve is operating under specified
conditions. The deviation of gein from a constent value is expressed in

decibels.

5eBele11s Amplifier Stability 1s the ability cf the amplificr valve to
provide stability of output powsr within a specificd pewer deviation 1imit
for given operating and drive conditions arter a prescribed interruption of
H.Te. Supply. The change in power output may be expressed as a pereantage
of power output cr given as a change in power output expressed in decibels.

5¢Be1.12. H.T. Voltage Is that voltage which is applied to the appropriate
valve electrode for the purnose of producing the flow of :lectron beam
current.
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SeBe1e13s Pulse Characteristics

S5e¢Bele13¢1s Pulse Amplitude. The amplitude of a pulse weveform is the
peak velue of a curve drawn thrcugh the average of the deviations on the
tep of a pulsa. Any spike on the leading edge of duraticn less than
107" of the pulse length shall be ignored.

S5eBe1e13+2. Pulse Voltage. The pulse voltage is the amplitude of the
voltage pulse.

5¢Be1e13.3. Pulse Current. The pulse current is the amplitude of the
current pulse.

5eBele13elie Pulse Leongth

(a) The pulse length is the time during which the current
exceeds 50,; of the Pulse Current,

(b) Alternatively, when the Inspection Authority agrees,
the pulse length may be defined nnd determined from the
following cxpression.

Im
Pulse Length =

Ip X  P-ReFe

where
Im = Indicated mean current
Ip = Pulse current

P.R.F.= Fulse Repetiticn Frequency

SeBele1le Pulse Repetition Frequency is the frequency at which a pulse is applied
within a period cf one second.

SeBele15. Duty Cycle. The Duty Cycle is the product of pulsze length and the
pulse repetiticon frequency.

SeBe1e16. Peak Output Power (Pulse Operation)

For the purposcs of the tests contained in this secticn the following
definition shall apply:-

Mean Output Power
Peak Output Power =

Duty Cycle
S5eBet1e17. R.F. Load is all that part of the circult which receives R.F. power

frem and constitute the terminaticn of the specified ccupling device, mount, or
section.
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SeBe1e17+1e R.F. Lcad Mismatch. The mismatch of the R.Fe. Loid at any
frequency is cither the voltoge reflection co~efficient or the VeS.WeRe
(greater than unity) which would occur in a test section consisting cof a
straight uniform length of trensmission line <r waveguide, whose cross
secticon has dimensions equal t©e the nominal dimernsions specified for the
ReFe load, if 1t were fed with a C.W. Signol of that frequency from a
matched source and terminated by the load.

Where the dimensions of the lcad waveguide are nct specificd,
the dimensions of the test section shall be equal to the standord waveguide
dimensions appropriate to the test freguency. (ref: RCL 351, Table I.)

SeBe2e Goneral Test Conditions

5eBe2e1e Freauency and Wavelength

SeBe2s1.1e If frequencies are converted to wavelength for the convenicnce
of testing, the value

C =2.998 x 1070 cm/sec. shall be used

S5eBe2e1.2s Specified frequencies within the Frequency Tuning Range shall
be within an accuracy cf 0.2 When required the end of the range
frequency shell be within 0.2 of the specified value.

5¢Be2.2s Tuning. The v~lve shall be capeble of being tuned smoothlv and
without discontinuity cver the specificd Frequency Tuning Rangee

Unless otherwise stated the frequency range shall be cevered using
the same oscillatory mode. "There o change in mode is permitted, the change
shall not coenstitute e discontinuity.

S5e¢Be2.3. Voltages and Currents. All specified voltoges and currsnts shall
be within the accuracy provided by a B.S. Grade 1 instrument. Applied dec.
values sholl not have a surerimposed ripple ccmponent greater than 0.1 of
the specified value.

S5eBe2.l1s  Matched Load. The matched lead shall not prescnt a2 meximum total
ReFe loading impedance to the valve which shall give rise to a VeS.1.Re
exceeding 1.1:1 at the Frequency of Oscillation.

SeBe2e5e lMeasurcment of Power

S5eBe2e5e1s Crystal Xectificers. 4in approved method of calibrating the
crystal respense in terms of relative pover levels shall be used when
output power is measured by means >f the output cf & crystal rectifiere
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5eBe2¢5.2. Thermisiors

5¢Be2s562+1s  When output 1s measured by means of a
thermistor the cendition of maximum thzrmistor output
shall be used if this cendition and that of best
thermistor match do not coincide provided that precauticns
are teken to ensure the valve under test oncrates into a
matched loads

5eBe2¢5¢2.2s Thermistors fcr use at wavclengths shorter
than 5 cms shell have their output respense in terms cof
relative RoF. povier levels checked by an approved method.
Appreciable error may be expericnced due, for example, ©0
the effect of the thermistor capacity cousing a low
impedance shunt across the measuring element.

S5eBe2+6. [Extarnal Cavitics. (Plug~in Klystrons). All test cavities and
assemblies shall be those specified and/or cpproved by the Approvel Authority.

5¢Bs2¢7. Mechanical Tuning Rate aond Range Tests. If after setting the
reference frequency the end stops 1limit the travel of the tuner spindle to
values less thcon those specified, measurements shall be made bztween the
limit point :f the tuner and thot position obtained with the spindle turned
by the specified velue towards the mid-band positicn from the limit pointe

i

5¢Be3s [Electrode Voltage -nd Curr:znt Tests

S5eBe3.1. Heateor

S5eBs3.1.1. Heater Currznte The heater current sholl be mecsured
when it is substantially stable or follewing a specified time
intervel. Unless otherwise stated the H.T. veltage shall be
applied.

5¢Be3.1.2, Heoter Power shall be within 47 of the speciried volue.
5¢Be3e1e3. Heater Warm—up Time. The H.T. voltege shell be applied

when the specified tims period has elapsed. This tie period shall
not normally cxceed 5 (five) minutes.

5¢Be3.2. Crid Current. The total externzl resistonce »f the grid circuit
shall nat exceed 120,000 olms, except when the maximum current velue is
6.5/ aA dece or less, in which case the resistence may be increased to

1.0 Megchm max imume

The total grid current shall be measured under specified operating
conditicns by means of a series current meter after o period of at least
five minutes unless oth:irwise specified. Readings shall be made when
current stobility has been achiseved.
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5¢B.3.2.1. Grid Current (Pulsed Valves). In valves where the grid is
pulsed positive the conditions shall be as in (5.B.3.2.) but the grid
current shall be measured immediately after the grid has been biased

to cut-off conditions from the steady state conditions specified,.

S5eBe3.3. Reflector Current

5eBe3.3.1, Total Reflector Current., The total reflector current
shall be measured With the specified voltages applied to the valve by
one of the following Methods., The specification shall state whether
the valve shall be oscillating during this test,

Method I, The reflector current shall be measured using an
approved current meter in the reflector circuit,

Method 11, The frequency deviation caused by switching a
specified high resistance into and out of the
reflector circuit shall be observed, The value
of reflector current may then be calculated:-

(a) From the reflector voltage change required
to return the operating frequency to its
original value.

or (b) From the frequency/reflector voltage
characteristic if available,

5eBe3e3.2. Reflector Leakage Current, At the conclusion of the Total
Reflector Current test (5.Be3.3.1.) the cathode connection shall be
opened, or the resonator current reduced to zero by means of grid bias.
The reflector current shall then be measured and considered as Leakage
current,

5eBe3.3.3s  Reflector Gas Current. The value of Current determined
In the Reflector Leakage Current test (5.B.3.3.2.) shall be subtracted
from the value of Total Reflector Current measured under non-
osclllatory conditions, This difference shall be considered as the
reflector gas current,

S5eBe3.L4. Emission. The valve shall not oscillate unless otherwise specified.
When required to oscillate the valve shall operate at the reference frequency
under optimum power output conditions, and under thermal equilibrium at the
specified heater voltage, When steady state conditions are obtained the

heater voltage shall then be increased or lowered as specified and after a
period of at least 2 minutes, or as specified, the resonator current shall again
be measured. The change in current shall be expressed as a percentage ratio
taken against the value of current obtained with the lower heater voltage.
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5.Bsl4e  R.F. Tests

SeBeliel,

Power Qutput, The valve shall oscillate at the reference frequency

and the tuning controls snhall then be adjusted within the specified limits to
provide optimum R,F, poviecr into a matched load. Trne pol.er output si:all then
be measured.

SeBelie2.

April, 1962.

Tuning
See 5.Be2+2s and 5.Be247.

5eBeLie2.1.  Frequency Tuning Range. The valve shall be adjusted
to operate undcr optimum powcr output conditions when coupled to a
matched load. Maintaining optimum power output conditions the
valve snall be tuned within the specified limits and the frequency
range measured.

S5eBeljec o2, Frequency Tuning Rate. The valve shall be adjusted to
operate at tiic rcference frequency under optimum power output
conditions vihcn coupled to a matched load. The mechanical tuning
control shall be adjusted in eithcr direction as specified, (5¢Be2.7.)
and tiie electronic tuning control adjusted to obtain optimum power
output., The frequency shall then be measurcd and the Tuning Rate
determined.

5eBelieza3. ifechanical Tuning Range. The valve shall be adjusted to
operate at tlie reference frequency under optimum power output
conditions wuien coupled into a matched load, The mechanical tuning
control shall ticn be adjusted above and oelow thc reference

frequency sctting point, in the specified manncr, and the Mechanical
Tuning Range measured.

SeBelielelse Mechanical Tuning Rate. The test shall be performed
as given in the lMechanical Tuning Ranve test (5.Belie2+3.) and the
Tuning Rate obtained.

5eBelie245, liechanical Tuning Hystereses. The valve shall operate
at the relference frequency under optimum power output conditions
when coupled to a matched load, The mechanical tuning shall be
cycled over tihe complete frequency-tuning range t.ree times, then
returned to the original frequency setting point, and tihe frequency
measured, The tuning spindle shall then continue to be tuned in
the same direction to the end of the range and again returned to

the original frequency setting point wien a second measurcient of
frequency shall be madc,. The Mechanical Tuning Hysteresis may

tiien be calculated,.

SeBeltaZ464 Electronic Tuning Range. The valve shall opcrate at
the specilfied frequency under optimum powcr output conditionc when
coupled to a matched load. Tie electrenic tuning voltage shall
then be varied above and below the value Ziving maximum power output
to that value giving half the maximum Powcr obtained in this test,
The frequencies at which the n2alf power points are obtaincd shall be
measured,
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S5eBelise7 Electronic Tuning Rate. Since the electronic tuning rate
is not constant over the electronic tuning range this measurement shall
be made by a dynamic method or any approved alternative., In order to
obtain an accurate measurement it is required that the change in
electronic tuning control shall be small,

5eBels2.8. Electronic Tuning Hysteresis, The valve shall operate at
the reference frequency under optimum power output conditions when
coupled to a matched load. In addition to the direct voltage required
for the specified mode of operation, a sweep voltage at 50 cycles, or
some other approved frequency shall be applied between the controlling
electrode and the cathode, The amplitude of the sweep voltage shall be
sufficient to suppress oscillations in the valve on both positive and
negative sweep voltage peaks, The power output of the valve shall be
examined as a function of the sweep voltage in an approved manner,
Observations for Electronic Tuning Hysteresis shall be made.

ALTERNATIVELY the d.c. controlling voltage may be manually operated
to provide the sweep voltage in lieu of the applied a.c. voltage,.

5eBsliea3. Freguency

S5eBelie3ele Frequency Drift, The valve shall operate under optimum
power output conditions at the reference frequency. The body
temperatures shall be varied in an approved manner,

5eBelie3e1.1.  Temperature Coefficient shall be determined
from the frequency/temperature characteristic obtained in
the Frequency Drift test (5.Belie3ele)e

5eBelie3.2. Frequency Pulling, The valve shall operate under optimum
power output conditions when coupled Into the specified
load mismatch, The Frequency Pulling value shall be
determined by observation of the extremes of frequency
obtained during the variation of mismatch through all phases.

S5eBelie3e3e Frequency Pushing. The valve shall operate under optimum
power output conditions when coupled into a matched load, Variation
of H,T. electrode supply as specified shall be effected in an approved
manner and the Frequency Pushing value obtained.

S5eBolielia Noise

S5eBelieliols Excess R.F. Noise, The valve shall be connected to a
circuit as shown in Fig. 5.B.1. or its approved equivalent,

Waveguide components used in the test valve circuit shall have
negligible variation in their electrical parameters over a minimum
frequency band of twice the specified IF amplifier bandwidth centred

at the reference frequency to ensure constant loading of the valve

over this range. The high Q cavity shall be required to suppress the
relevant noise sidebands without attenuating the required output signal,
The noise source to be of an approved type and shall be specified,
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The local oscillator valve shall be adjusted to operate at the
reference frequency under optimum powsr output conditions. The
power into the receiver crystal shall be adjusted to the specified
level as indicated by the crvstal rectified current.

The nofse power indicated on the cutput shall b: noted. The
specified noise generator shall then be switched on and the resulting
increase in indicated noise output shall be adjusted to an arbitary
level (say twice the noted receiver neise level) by means of the
calibrated attenuator. The attenuator and meter readings shell

be noted. The leccal oscillator velve shall then be switched off and
the valve under test tuned in the specified mode to the raference
frequency under optimum output power conditions. The power into the
receiver crystal shell be adjusted to the same specifizd level as
supplied criginally by the 1local cscillator. The indicated noise
level shall be returred to the velue obtained using the locel
oscillator value by adjustment of the calibrated attenuator and the
noise factor of the tzst valve determined.

Alternatively, the noise figure may be obtained using an accurately
calibrated square law output meters

By employing a R.F. phase bridge tc enble an effective filter te be
Inserted or removed, the separate lccal oscillator may be dispensed
with. The circuit is shown in Fig. 5.B.1(a).

SeB.liel.2,  Noise ilodulation. The valve shall operate under the specified
operating conditions and the output coupled into an appro ed noise
measuring equipment. Recordings of amplitude modulated noise and/

or frequency modulated noise against frequency shall be made within

the specified bandwidth centred at the specified frequencies or

within the specified frequency range off the carrier frequencye.

The noise modulation values obtained shall be expressed as defined.

SeBelie5. Heater Modulation Effect. This effect is of importance in an
oscillator type volve from the frequency stability point of view, whereas
in an amplified type valve the significant effect may be one of amplitude
and/or phase modulation.

The valve shall be coupled te a transmission systen terminated by a matched
mixer crystal coupled to a specified I.F. amplifier. The amplifier output
shall be applied to a calibrated discriminator followed by a narrow band
8eCe amplifier tuned to the required ripple frequency.
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The valve shall be adjusted to operate at the reference frequency under
optimun power ocutput conditions within the specified test conditions.
The control electrode voliages shall be supplied from an approved decCe
source having no significant ripple voltage superimposed. The heaters
shall be dec. heated and a known amount of a.c. ripple shall be super=
imposed at the specified freguency (n) cps. The amplitude of the a.ce
amplifisr output shall be measured, converted intc terms of frequency
deviation and expressed as R.M.S. frequency deviaticn at (n) cps.

(_IXZS TOZ—Eps) per ampere of heater ripple current where fy i{s the
instantaneous frequency deviation.

Where the frequency deviation is small and may pcssibly be cobscured
by random effects it will be necessary to use a transmission line
bridge systen as shown in (Fige 5¢B.2.) or its apprecved equivalent.
The bridge output and a reference signal shall zach be applied to
similar high gain linear amplifiers. After amplificaticn the two
signals shall be applied to a sign detector circuit and the output
measureds

SeBelie6e  Amplifier Power Gain. The velve shall be connected to a transmission
system which is coupled to an approved power meesuring device and. terminated

by a matched lcad. The valve shall operate, within the spescified limits,

with the input drive and the output power adjusted for optimum cenditions,

at approved test frequencies within the specified frequency band. The

relative input and output powers shall be measured at sich test frequency

and the input power/frequency ~nd cutput power/frequency characteristics

over the tuning range obtained.

There shall be no discontinuity of operation of the valve over the specified
tuning range.

It is essenti~l that all R.F. components are of adequate bandwidth, or to
have been accurately calibrated, to ensure accuracy of measurement over
the specified frequency band.

SeBelie7.  Amplifier Cain Linearity. The velve shall operate with optimum
drive power at the reference frequency under optimum power output conditions
when couplad to a matched lcad. The drive power shall be varied from the
optimum value by the specified amount, and the output power from the valve
under test measured.

SeBelie8e  Amplifier Stability. The valve shall operate with optimum drive
input at the reference frequency under optimum powzr output conditions when
coupled into a matched load. The output power shall bz measured. The
H.T. supply to the valve under test shall then be switched off. After a
specified period of at least one minute the H.T. shall again be applied.

The output shall then be monitored and the maximum power deviation recorded
during the specified time interval.
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5e¢Be5e

Low Temperature (Operating)e

Where tests are to be performed at a reduced temperature, the conditions

specified in Section 10.4 shall apply.

Se Be 6.

S5eBe5s1e During Qualification Approvel testing, the valves shall,
with theexception of any frequency tests, rass the primary and secondary
electrical tests specified in the detail test specificatione.

S5eBe5e 26 During PFroduction Acceptance testing, the velves shall pass
certain primary electricel tests specified in the deteil test
specificaticn.

5¢Be5.3.  Change in Output Power and Frequency During Temperature Rise
The output power and frequency shall bz measured at specified
times after the simultanzous applicotion of all suppliese The maximum
change in frequency and output power shall not exceed the limits
specified in the detail test specification. The heat sink, cooling
conditions and the impedance of the heater supply shall be specified.

High Temperature (Operating)

Where tests are required to be performed at a temperature of 150°c,

the conditions specified in Section 105 shall apply.

5¢Be7e

S5eBebe1e During Qualification Approvel testing, the valves shall,
with the exception of any frequency tests, pass the primary and
secondary electrical tests specified in the detail test
specification.

S5eBe6e24 During Production Acceptance testing, the volves shall,
with the exception of any frequency tests, pass the primary
electrical tests specified in the detail test specification.

Torque (Tuning Shaft) (Normally performed during Q.A. testing
only).

Measurement of minimum and maximum starting torques shall be made

with the valve efther operating or non—~operating as specified and at both
the specified high and lew tumperatures. A suitable method of performing
this test is to observe the positions of the maximum and minimum torques
while the shaft is being rotated. The shaft shall then be set to these
positicns and the starting torques measureds.
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SeBe 8. Operation Life. (Normelly performed during OeA. testing only).

Where an operation 1ife test at high temperature is required, the
conditions specified in Appendix VI/6.2 shall applye. On compleition of the
test the valve shell pass the high temperature test :nd peints specified in
the detoil test specification.

5¢BeJe High and Low Temperaturs Life  (Non=Opcrating)

(Normally performed during Q.A. testing only).

5eBeJe e Low Tempsrature

Where a test for low tempcrature storage 1s reguired the
conditions specified in Appendix VI/6e1 shall apply. On ccmpletion
of the test the valve shell rass the primary electrical tests
specified In the detail test specificaticn.

S5eBe 9626 High Temperature

tthere a test for high temperature storage is required, the

conditions specified in Appendix VI/6.2 shall apply. On completion
of the test the valve shall pess the primary electrical tests
specificd In the detail test specification.

5¢B.10. Temperature Cycling

5eBe10e 1.  Temperature Cycling (1)

“lhere a temperature cycling test is required to be perfomed,
the conditicns specified in Secticn 10,6 chall avuply. The velve shall
be non=cperating. On ccmpletion of the test the valve shall pass the

primary clectrical tests specifized in the detail test specifications

S5eBe 10624 Temperature Cycling (2). (Normally performed during QeAe

testing only).

The volve supplies shall be switched on 31mulbgnaously at

normal ambient temperature, and the v-lve allowed to reach 100°C.

The supplics shall then be switched off znd the velve allowed to cool
naturally to its original tcmperature. The valve shall be subjected to

five of these cycles. The frecuency shell be mecsuraed at the

ccmmencenent of each cycle while the body reference temperature still

corresponds to the initial temperaturec.
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S5eBe11. Air Pressure Tests (Normally performed during Q.A. testing
only).

S5eBe11.1s  Low Pressure

Where a low pressure test is required, the conditions specified
in Section 10.8.1 shall apply. The valves shall operate satisfactorily
and there shall be no evidence of corona, vcltage breakdown or over—heating.
The frequency change ( A f) caused by the change in pressure shall be
measured.  When specified the waveguide shall be pressurizeds

S5eBe11.2o  High Pressure

Where a high pressure test i{s required, the conditions
specified in Section 10.8.2. shall apply. On ccmpleticn of the test
the velve shall rass certain rrimary clectrical tests specified in the
detail test specification.

SeBe12. Moisture Resistance. (Normally performed during Q.Ae testing only)

Where a test for molsture resistance is required, the conditions specified
in Section 10.7 shall apply. On cmpletion of the test the valve shall rass the
primary electrical tests specifizd in the detall specification.

S5eBe13s  Heater Resonance and Fatigue

Where a test for heater resonance and fatigue is required, the conditions
specified in Section 11.6 shall apply. On completion of the test the velve shall
pass the specified 1ife test end points.

S5eBe1l.  Functional Vibration

Where a functicnal vibration test is required, the conditions specified in
Section 11.7 shall apply.

During the test, the changes in, frequency, (efther frequency shift or
frequency modulation), output power and reflector current, shall be monitored.

Method A. shall be used during Qualificaticn Approval testinge
Method B. shall be used during Prcducticn Acceptance testing.

5eBe 156 Vibration Life

Where a vibration 1life test is required, the conditions specified in
Section 1148 shall apply. During this test the changes in, frequency (either
frequency shift or frequency modulatizn), output power and reflector current
shall be mon{tored.
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SeBe16.  Fatiguc Vibration

Where a vibration fatigue test is required, the conditions specified
in Section 11.9 shall apply. On ccmpletion of the test, the valve shall pess
the primary electricel tests specified in the detall test specification.

5¢Be17.  Functional Shock.

Where a shock test 1s required, the cenditions specified in Section
1110 shall awvply. Frequency deviation and change in output power shall be
measured Immediately after ccompletion of the teste

Method A. shall be used during Qualification Approval testing.
Method B. shell be used during Production Acceptence testing.

S5¢Be18s  Tuner Side-thrust Test

A speeified side thrust shall be applied tc the top of the tuning
shaft along cach of two mutually perpendicular axes both of which are
perpendicular to the shaft axis, The frequency deviation shall be measured,

Section 5Be Page 18. April, 1962,
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Section §B(Continued)
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Section 5C

ACCEPTANCE TESTS FOR SEMICONDUCTOR DIODES

5:C.1 Unless otherwise stated in the Test Specification, Semi~Conductor Diodes
shall comply with all Sections of this specification except sections 5.2 to 5.10
inclusive, 5.13, 5A, 5B, 5D, 5E, 5F, 7, 12 and 13.

In addition, the following tests may be required and when specified they
shall be applied on a Sampling Inspection basis in accordance with the procedure given
in Appendix X1 Section 1 "Sampling Inspection by Attributes".

5.C.2 MECHANICAL TESTS
5.C.2.1 Fatigue Test. This test shall be applied in accordance with Section 11.3

except that the force shall be in two directions mutually at right angles. One of the
directions shall be along the axis of the diode. For diodes having both connecting
lcads at one end, one of the directions shall be at right angles to the plane through
the leads.

5.C.2.2 Shock Test. This test shall be applied in accordance with Section 1.4
except that the directions of shock shall be:=

(a) in the plane through the connecting leads.
(b) at right angles to the plane through the connecting leads.

For diodes having both connecting leads at one end the shock shall also be
applied in the third mutually perpendicular plane both towards and away from the base,

5.C.3 TEMPERATURE CYCLING TEST, The diodes shall be subjected to the specified
number of complete cycles of temperature change. The specified extremes of temperature
shall be maintained for at least 15 minutes. The time of changing from one temperature

extreme to the other shall be not less than 15 minutes nor exceed 30 minutes. The test
may start at any point in the cycle.

5.C.L CLIMATIC CYCLING. This test shall comply with Section 10.1 except that
the duration of the test shall be as given in the Test Specification, The Test
Specification will also state the electrical tests to be applied during or after the
Climatic treatment.

5.C.5 LIFE TESTS. When req ired by the Test Specification these shall be
applied in accordance with the relevant sections of Appendix V1 and with the
following additional requirements.

5.C.5.1 Storage Life Test. The diodes shall be stored under the temperature
conditions and for the duration stated in the Test Specification. The Test
Specification will also state the electrical tests to be applied after the Storage
Life Tests.
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5.C.6 PEAK INVERSE VOLTAGE TEST., Diodes shall be tested in a circult equivalent
to that shown below,

——©
Applied D.C, Diode

Voltage ( v \V4 Under
" Test
R-- 25,000 ohms

e VAVAVAVA

The applied voltage shall be adjusted until a condition is reached at
which a further increase In the applied voltage shows no further increase in voltage across
the dicde. The voltage across the diode at which this condition occurs shall be
cbnsidered to be the peak inverse wltage.

5.C.7 ADDITIONAL REQUIREMENT'S FOR MIXER AND DETECTOR DIODES,

5.C.7.1 Marking. To avold mechanical deformation by die marking after construction,
single ended mixer and detector diodes shall be marked by means of an anodized aluminium
or plastic disc inserted and secured into the end of the body. The disc shall be marked
with the C,V, number, the factory code letters and the date code. It shall be coloured

to indicate the polarity of the pin, viz. red when the pin corresponds to the cathode
terminal of a thermionic diode and green when the pin corresponds to the anode terminal

of a thermionic diode, The appropriate colour coding will be stated in the Test
Specification.,

5.Ce7.2 Mechanical Stability. A sample of production diodes shall be subjected

to a tension test in an approved test instrument in which an axial tensile force of

not less than 15 lbs is applied between tip and cap. The diodes shall be tested to 1% AQL
at Inspection Level 1A and any breakage shall be deemed to be a failure.

5.Ce7.3 Resistance to Breakdown Voltages. The resistance of a diode to breakdown
caused by pulse voltages shall be assessed by applying the process described below, The
conditions for acceptance or rejection will be stated in the Test Specification.

The diode shall be subjected to 3,000 uni-directional voltage pulses derived
from a section of concentric line giving a pulse length of 2.5 x 1079 seconds, or from an
18 pF condenser at an energy level defined in the Test Specification. The specified
energy shall be dissipated in the diode. The repetition rate shall not exceed 5,000 p.p.s.
to ensure that the diode does not reach thermal equilibrium. The test equipment shall be
subject to the approval of the Inspection Authority.

5.C.7.4 R.F. Properties (Noise Factor, Rectification efficiency, Admittance etc.)

When these tests are required by the Test Specification absolute methods of
measurement shall be used where possible.

When applicable, measurements of admittance may be made using holders
specified in terms of the RF normalised admittance at some chosen frequency. This shall
be measured at an input reference plane when the diode is replaced by a resistive load
which matches the feeder in which the diode is situated.
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The imput reference plane shall be at a position of voltage mihimum in the
input line when the diode is replaced by a short circuit at some other specified plane.

In these circumstances, the normalised admittance at the input referecnce
plane is related to the normalised crystal admittance at the plane of the short circuit
by the expression

v, = ay, + b

where a and jb are the real and Imaginary parts of the normalised admittance
defined above,

The normalised diode admittance to match the holder, measured at the plane
of the short circuit is then

In other cases, where the absolute accuracy of the measurenents 1s deemed
to be inadequate, appropriate approved transfer standards may be used. Standard diodes
will not be used for this purpose.

5.C.8 ADDITIONAL REQUIREMENTS FOR GENERAL PURPOSE DIODES

5.C.8.1 Marking. General Purpose Diodes shall be marked with the CV number and other
marking as required by the Test Specification., In addition the polarity shall be shown
either by "4+" and "=" signs or by marking the positive end or connection with red paint.
The positive end or connection shall correspond to the cathode terminal of a thermionic
diode.

5:6:.8:2 Protective Sleeve. An approved protective sleeve shall be fitted to glass
envelope diodes to prevent exposure of the diode element to light. The sleeve, when
fitted, may carry the marking,
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Section ED
ACCEPTANCE TESTS FOR PHOTOCELLS

Unless otherwise stated in the Test Specification Photocells shall comply with
the following requirements together with those given in the Test Specification and
with all other sections in this specification except 5.2, 5.3, 5.4, 5.10, 54, 5B,
%, 5E, and 5F.

A general inspection of the physical features of the valve shall be made and
if it does not comply with the requirements of this specification and of the Test
Specification it shall be rejected,

The glass bulb shall be free from defects which may cause distortion of The
light falling on the cathode surface,

5eDe1s General Test Requirements. The photocell to be tested shall be placed

in an enclosure which screens it from all urwanted radiation, Arrangements
shall be made to permit radiation to reach the cell as req ired by the subsequent
clauses of this section and of the Test Specification, Suitable baffles shall,
however, be provided to ensure that only direct radiation from the test lamp
reaches the cell, The distance between the lamp and the cell shall be large
oompared with the greater dimension of the cathode (e.,g. 20 times).

5eDs2, Light Sources for Test Purposes

5eDe2.1. The light source shall be an incandescent tungsten lamp controll ed
to operate at 28540K, At least three lamps shall be certified for
luminous intensity and colour temperature at a recognised photometric
laboratory., One of these lamps shall be used for testing photocells

and the others shall be used for the purpose of checking the calibration
of the test lamp.

5eDe2.2, During the 1life of the test lamp frequent reassessment of
calibration shall be made against the standard check lamps, Suitable
adjustment shall be made to the position of the lamp to ensure that the
light falling on the cell remains at a constant value., The use of any
lamp shall be discontinued when the luminous intensity has fallen by
20% of the original value,

5.D.3. Dark Current. The photocell shall be shielded from all radiation and a
voltage as specified in the Test Specification shall be applied to the anode,
Under these conditions the anode current shall not exceed the specified limit,

5.D.4. Sensitivity Tests. Sensitivity tests shall be carried out with the
photocell under test in a suitable enclosure provided with an aperture such
that not less than half the cathode area is illuminated with a specified value
of light flux,

5eDo5. Spectral Response, A filter, as required by the Test Specification,
shall be interposed between the light source and the cell and the output
voltage or anode current measured under specified conditions, A further
measurement shall then be made without the filter. The ratfo of the two
readings of voltage or anode current shall be within the 1imfts specified.
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5.0.6. Gas Amplification Factor. Where the Test Specification reqires a
test for the gas amplification factor the conditions shall be as detailed in
oclause 5.D.4. The anode current shall be measured at the working value of
voltage and at a fixed value of 25 volts. The ratio of the two anode current
readings shall be within the limits specified,

5¢De7. Sensitivity of Photomultipliers

5.D.7.1. Cathode Photo Sensitivity. With the anode and multiplier
dynodes strepped and with a specified voltage applied between them and
the cathode the sensitivity shall be measured as for simple photo
emissive cells and shall be within the limits specified.

5eD.7.2. Overall Sensitivity. With the specified voltages applied to
the dynodes and anodes, the sensitivity shall be measured as for simple
photo emissive cells and the overall sensitivity shall be within the
limits specified,

Section 5D Page 2
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SECTION 5E

ACCEPTANCE TESTS FOR_G.M. COUNTER TUBES

Unless otherwise stated in the Test Specification Counter Tubes shall comply with
the following requirements together with those given in the Test Specification and
with all other sections in this specification except 5.2, 5+¢3, 5¢ly 5.5, 5¢8, 5¢9, 5,10,
54, 5B, 5C, 5D and 5F.

All Counter Tubes shall operate in the Geiger region and shall be capable of
detecting alpha and/or beta electromagnetic radiations according to type, when used
with suitable counting apparatus,

Unless otherwise stated in the Test Specification, all G.M., counter tubes shall be
operated at a voltage approximating to the specified operating voltage Vw, for a time
sufficient to obtain steady values of electrical characteristics, prior to electrical
testing. (See 5.E.6)o

Mechanical inspection shall be carried out before electrical tests,

S5eEele General Inspection, A general inspection of the physical features of
the counter tubes shall be made and any tubes which do not conform to the
requirements specified shall be rejected; 1in particular, the anode wire shall
be taut except where support is made at one end only, and the effective
(unscreened) section of anode wire shall be symmetrically located about the
line Cp, as in individual drawings,

BeEs2, Loose Particles, The tube shall be rejected if it contains any loose
particles which may have an adverse effect on its operation,

5eEe3s General Electrical Test Requirements. The counter tube to be tested
shall be enclosed in a suitable light proof container unless the design of the
tube is such that it is inherently insensitive to light.

The radivactive test source to be used shall, where necessary, be specified
both in nature and strength in the Test Specification, Otherwise, any suitable
type and strength of source may be used, provided that it shall not cause damage
to the counter tube under test,

SeEedele Self-Quenched Counter, All tests shall be carried out with an
instrumental resolving time not greater than 350 microseconds, and an
instrumental sensitivity as given in the Test Specification,

Test apparatus shall not supply any quenching pulse which may
influence performance of the counter tube under test and shall be to the
satisfaction of the Approving Authority,

5eEe342, Externally Quenched Counter, Test apparatus shall be to the
satisfaction of the Approving Authority.

5sEslie  Methods of Plateau Measurement. The count rate/applied voltage
characteristic shall be determined by measuring not less than 3000 counts at an
average rate of not more than 6000 per minute, at intervals of LO volts increase
in applied voltage when the minimum acceptable plateau length, Lmin’ is 200 volts
or greater, If Lpip lles between 90 and 199 volts inclusive, the interval shall
be 20 volts; if Lmin is under 90 volts, the interval shall be 10 volts.

The tes? shzall not be carried on beyond the value of Lj;, + one

interval, except where otherwise stated in the Test Specification,
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5e¢Eebe stteresig_lg§g. Immediately following completion of the plateau
measurement, the count rate at the threshold voltage Vp shall be re~determined,
if required by the Test Specification, This value shall not differ from the
initial value by more than 10% disregarding statistical fluctuations.,

5.E.6., Operating Voltage, Vw. For all tests where the counter tube is required
to be operated at the operating voltage Vw, this shall be defined as (Vp + % Linin)e

The measured value shall be corrected to + 20°C using the average value of
temperature coefficient as stated in the Test Specification,

5eEe7e Background Count. This test shall be carried out where required by the
Test Specification, The location of the counter tube shall be to the satisfaction
of the Approving Authority and measurements made over at least 1000 counts or a
time of at least 5 minutes if this gives a lower total count,

Two separate tests are recognised viz.
S5eEe7s1e Unshielded Background. This shall be measured with the counter

tube screened from light but unshielded by lead or any other material of
high atomic number,

5¢Es7¢2. Shielded Background. This shall be measured with the counter
tube screened from light and entirely surrounded by material of
sufficient thickness to ensure a weight of material of at least LO gm per
sqe cm (equivalent to 35 mm, of lead). An internal liner of thickness
such that the weight is not greater than 1 gm per sq, cm. may be allowed.

S5¢Ee8s Life Tests. For the purpose of Qualification Approval the useful life

of a counter is the number of counts after which the plateau length is reduced to

% Lpin and/or the plateau slope exceeds the maximum value stated in the Test
Specification, The test will be carried out on not less than six tubes at a
continuous rate of not greater than 30,000 counts per minute at the operating
voltage as defined in 5,E.6 above, Qualification Approval will not be given if
the useful life of any one counter tube in the batch is less than 50% of the
average value for the batch, or if the average value for the batch is less than 80%
of the value as stated in the Test Specification,

5eEe9. Temperature Coefficient, For the purpose of Qualification Approval this
will be measured as an average change in threshold voltage (VT)’ per degree
centigrade change of temperature, over a range of temperature to be specified by

the Approving Authority, The test will be carried out on not less than three tubes
and Qualification Approval will not be given if the value for any one counter tube
exceeds the maximum figure stated in the Test Specification,

5eE.10. Spurious Counts. For Qualification Approval the proportion of spurious
counts generated by the counter tube due to any cause will be measured on a sample
batch of three tubes using apparatus approved by the Approving Authority, These
three tubes will be required in addition to those required for other Qualification
Approval tests,
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SECTION 5F

ACCEPTANCE _TESTS FOR_MAGNETRONS

Unless ctherwise stated in the Test Specification, magnetrons shall comply with the
following requirements together with those given in the Test Specification and with all
other sections of this Specification except 5.2, 5.8, 5A, 5B, 5C, 5D, 5E and 7.

5e.F.1s Definitions

50F01 .1 .

5.Fel142.

Pulse Characteristics.

SeFalslels Pulse Amplitude. The amplitude of a pulse waveform
is the peak value of a curve drawn through the average of the
deviations on the top of a pulse, Any spike on the leading
edge of duration less than 10% of the Pulse Length (5.F.1.1.04)
shall be ignored, (See Fig. 5F/1),

S5eFel1e142¢ Pulse Voltage, The Pulse Voltage is the Amplitude
(5.,Fs1,1,1) of the voltage pulse,

5.Fe14¢1.3. Pulse Current, The Pulse Current is the Amplitude
(54Fe1s1.1) of the current pulse,

S5eFels1,4s  Pulse Length,

(a) The pulse length is the time during which the
current, excluding the effects of capacitance
current, exceeds 50% of the Pulse Current
(50F0101 .3) .

(b) When the Inspection Authority agrees, the pulse
length may be defined and determined by the
following alternative method:-

I

Pulse Length = "
Ip X prf
In = Mean Anode Current,
Ip = Pulse anode current (5.F.1,1,3)

prf

Pulse Repetition Frequency.

S5eFelel1s5, Time of Fall of Voltage, The time of fall of
vcltage is the time taken for the voltage to fall from 85% to 20%
of the Pulse Voltage. (5.Fe1.1.2).

Warming Up Time
(a) The Warming Up Time is the interval between the commencement

of application of heater voltage and the commencement of
application of H,T.

Section 5F, Page 1.



(b) For test purposes, it is the time within which the H,T. must
be applied,

5eFe1e3, Magnetic Field Strength

The Fleld Strength is the value at the centre of the magnet gap.

S5eFelelie Duty Cycle. The Duty Cycle is the proportion of time during
which the instantaneous value of the anode current exceeds 50% of the Pulse
Current, (5.F.1t].3)’

5eFe1+5. Peak Output Power, (Pulse Operation), The Peak Output Power
i1s defined by the following formula:~

Mean Qutput Power
Peak Output Power =

Duty Cycle (5.F.1.4)

SeFel46, Efficiency. The efficiency is the ratio of the R.F., output
power to the anode input power,

5eFe147. Frequency of Oscillation, The Frequency of Oscillation of a
magnetron is the value of the frequency at which the power output per
unit frequency interval is a maximum,

S5eFel1¢8s Ro.F. Load, The R,F, load is all that part of the apparatus
which receives R,F, power from and constitutes the termination of the
specified coupling device or section,

S5eFale8s1+ Ro.F. Load Mismatch. The Mismatch of the R.F., Load
(5.Fe1.8) at any frequency is either the voltage reflection
coefficient or the voltage standing wave ratio (greater than unity)
which would occur in a test section consisting of a straight
uniform length of transmission line or waveguide whose cross section
has dimensions equal to the nominal dimensions specified for the
R.F, Load if it were fed with a C,W, signal of that frequency and
terminated at the other end by the Load, Where the dimensions of
the load waveguide are not specified, the dimensions of the test
section are equal to the nominal dimensions of the output end of
the specified coupling device or section,

5.Fe1,9. Frequency Pulling., The frequency Pulling is the difference
between the extremes of Frequency of Oscillation (5,F.1,7) occurring when
the phase of the Load Mismatch (5.F,1.8,1) 1s varied through 360°,

5.Fe1.9,1. Frequency Pulling Figure., The Frequency Pulling
Figure is the Frequency Pulling measured with a Load Mismatch
of voltage reflection coefficient 0,2,

5.Fe1.10, Frequency Pushing. The Frequency Pushing is the change in
Frequency of Oscillation (5,F.1.7) per unit change in anode current,
excluding the effects of thermal expansion of the electrodes,
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5.Fe1,10,1, Frequency Pushing Figure., The Frequency Pushing
Figure is the Frequency Pushing measured at the specified current
in megacycles per ampere,

5.,F.1.11. Spectrum Width (R.F. Bandwidth)., The Spectrum is the variation
of power per unit frequency interval with frequency. The Spectrum Width

is the difference in frequency between the most widely separated points at
which the power per unit frequency is % of the highest value occurring in the
spectrum,

5.F.1.12, Stability (Pulse Operation), Stability is the ratio of missing
pulses to input pulses, A pulse is considered to be missing when its
energy in the specified frequency band is less than some specified fraction
of the energy of a normal putput pulse.

5.F.1.12,1, Starting Stability. The Starting Stability is the
Stability measured during a specified period commencing with the
first application of H,T. after the Holding Period.

5.Fela13., Cold Impedance (Pulse Operation), The Cold Impedance of a
magnetron is the impedance presented by the magnetron during the non-
oscillating period between pulses to an applied C.W. signal whose frequency
is equal to the Frequency of Oscillation (5,F.1.7).

5.Fel1e13,1, C0ld V.S.W.R. The Cold V.S.W.R. of a magnetron is

the voltage standing wave ratio in a straight and uniform test section

of transmission line or waveguide with cross=section having the
nominal dimensions specified for the R.F. Load (5.F.1,8) terminated
by the magnetron together with the specified coupling device or
Section a?d fed with a signal as specified for Cold Impedance
(5eFel1a13)e

Where the dimensions of the load waveguide are not
specified, the dimensions of the test section are equal to the
nominal dimensions of the output end of the specified coupling
device or section,

5.Fe1e13.2. Position of Minimum., The Position of Minimum is the
distance from a specified plane to the appropriate voltage minimum
of the standing wave pattern in the test section specified under
Cold V.SeWeRe (5.F.1.13,1) the distance being positive towards the
magnetron,

Where the appropriate voltage minimum does not lie
within the test section, its position is defined as the position
of a voltage minimum within the test section plus or minus the
appropriate integral number of half-wavelengths (in the test
section),

5eF.2. Test Procedures for Magnetrons, The tolerances and limits specified
in this section shall only apply where no tolerance or limit is given in the
individual Test Specification,

5.F.2.1. Magnetic Field, Magnets used for testing magnetrons other than
those with integral magnets shall satisfy the following requirements,
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5.Fe2,141, Magnetic Field Strength. The Magnetic Field Strength
(5eFo1,3) shET%'Be within ¢ 3% of the specified nominal value,
When a permanent magnet is specified the field strnegth shall be
within + 5% of the specified nominal value,

5.F.2.1.2, Magnetic Field Polarity., Magnetrons shall be tested
with the cathode connection nearest to the north pole of the magnet.,

5:Fe2,1,3. Magnetic Field Uniformity. Magnets shall have pole
tips of soft magnetic material of thickness at least one quarter of
the specified gap width, having plane faces parallel within 1° and
coaxial within 3% of the gap width and of diameter at least equal to
the gap width,

5e.Fe2e2. Cathode and Heater

5.F.2.2,1, Heater Voltage. For oscillation tests the Heater
Voltage shall be within + 3% of the specified value,

5eFe242.2, Heater Current Measurement, The heater current shall
be measured when substantially stable, but not whilst anode
voltage is applied.

5e.Fe242.3. Warming Up Time, The warming up time shall not
exceed 5 minutes,

5¢Fa2.3. Cooling and Pressurising

S5eFe2e3e1e Cooling liquid used during testing shall be clean and
demineralised to the satisfaction of the Inspection Authority.

5¢Fe24342. (Coo0ling and Pressurising Air. Cooling air which may
come into contact with components subjected to electric fields,
including waveguide windows, output and input seals, shall be dry
and clean to the satisfaction of the Inspection Authority,

5.F.2.3.3, Pressurising Test. Where an air-tight pressurising
seal 1s required, the leakage shall not exceed that which gives a
fall of pressure of 3 1lbs/sq. in. per litre per hour when the
appropriate part of the valve forms part of the wall of a vessel
containing air at a pressure of L5 lbs. per sq, in., absolute, the
other side of the valve being open to the atmosphere,

The minimum duration of the test shall be 10 minutes.,
Observation shall not commence until after 2 minutes,

NOTE:= The Air temperature must be kept constant
during the test.

5e.Fe2.4s R.F. Load. The R,F, Load (5.F.1.8) or, where there is a Specified
Load Mismatch ZS.F.B.&.Z), that part of the R.F. Load between its input
end and the source of the specified mismatch, shall not have a reflection
coefficient exceeding 0,2 at any frequency within the range + 20% to -5% of
the Frequency of Oscillation (5.,Fe1.7).
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The load shall not set up evanescent modes to a degree which,
in the opinion of the Inspecting Authority, might significantly
affect the behaviour of the valve,

5eFe2.l4a1, Matched Load, Residual Mismatch. Where a Matched
Load is specified, the Residual Load Mismatch (5,Fe1,81)
shall be such as to give a reflection coefficient not
exceeding ,05 at the Frequency of Oscillation (5.F.1.7).

5eFe2.4,2, Load of Specified Mismatch, Where an R,F. Load
having a specified mismatch is called for, the load Mismatch
(54Fe14841) at the Frequency of Oscillation (5.F.1,7) must
not be less than the value stated in the Test Specification
at all phases of reflection:=

r
Tmin = 21
)
where: Tmin = the minimum permissible value of the
voltage standing wave ratio expressed
as a ratio greater than unity,
ry = the specified value of Load Mismatch
expressed as voltage standing wave
ratio greater than unity,
and ry = the specified maximum value of Residual

Mismatch expressed as a voltage
standing wave ratio greater than unity.

Alternatively:

- k = k
Kpin = ! 9
1 = k1ko
wheres kmin = the minimum permissible value of the
modulus of the voltage reflection
coefficient,
k1 = the specified value of Load Mismatch
expressed as the modulus of a voltage
reflection coefficient,
and ko = the specified maximum value of Residual

Mismatch expressed as the modulus of a
voltage reflection coefficient,

5.Fe2,5, Pulse Characteristics, See Appendix XIV

5¢Fs2.5.1, Modulator Impedance., The output voltage of the
test modulator on open circuit shall be not less than 1.3
times the operating voltage and the output current on short
circuit shall be at least 1.5 times the operating current
measured on isolated pulses,
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5eFe2s5.2. Modulator Charging Characteristics, The available
energy for every pulse in the period immediately following an
arc in the magnetron under test shall not be less than the
available energy when the magnetron is operating normally,

5eFs2.5.3. Anode Pulse Current, The Anode Pulse Current
shall be within + 5% of the specified value,

5.F.2,5.4s Anode Voltage. The Anode Pulse Voltage (5,Fe.1.12)
shall be measured with the valve operating on Matched Load
(5-F02¢L101 )o

5eFs2e5.4e1s Anode Voltage Pulse Shape. At no
instant shall the anode voltage exceed 1,5 times
the Pulse Voltage.

5.F«2.5.5, Rate of Rise of Voltage,

A modulator will be accepted as having a suitable
Rate of Rise of Voltage if it is demonstrated to the
satisfaction of the Inspecting Authority that the maximum
rate of rise of voltage measured lies within the specified
limitse

During the measurement of rate of rise the modulator
will be adjusted so that it would give the specified operating
conditions if any otherwise acceptable magnetron were fitted,
For the test the modulator shall be terminated by a capacitor
of value equal to the nominal input capacitance of the magnetron,
The measurements shall be made over the interval between the
point when the voltage first equals 80% and the point where it
first equals 100% of the pulse voltage of the magnetron., The
value shall not fall after its maximum in this interval to less
than 95% of the maximum value.

5.Fs2.6, Pulse Repetition Frequency. The Pulse Repetition Frequency
shall be within + 5% of the specified value,

5eFe2,7. Mean Anode Current, The Mean Anode Current shall be within
+ 2% of the value specified,

5.F.2.8, Nominal Frequency of Magnetron, The Nominal Frequency of a
magnetron 1s the Frequency of Oscillation (5.F.1.7) measured with the
magnetron operating under the specified conditions and with a Load of
less than the specified Residual Mismatch (5.F.2.4+1) when the anode
temperature, measured at the specified point, lies within the limits
specified.

5.F.2,8.,1, Frequency GCrouping. When magnetrons of an
ldentieal type but for adjacent frequency bands are being
submitted for acceptance tests under the same contract, a
valve may be accepted even though the accuracy of frequency
measurement does not enable it to be placed with certainty

in any one of the specified frequency bands provided that the
range of uncertainty lies entirely within two contiguous bands
and that the 1naccﬂracy of frequency measurement is not worse
than 5 parts in 104,
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If (due to the uncertainty arising from the tolerances
implicit in the definition of Nominal Frequency (5.F.2,8)
together with the inaccuracy of measurement) a valve on
re-measurement falls within a different frequency band, action
shall be taken according to the extent of the discrepancy of
measured Nominal Frequency as follows:-

(a) If the discrepancy is less than 1 part in 1O3

grouping remains unchanged.

s the

(b) If the discrepancy is greater than 4 parts in 103,
regroup accordingly.

(c) If the discrepancy is between 1 part and L parts
in 103, take the mean of 3 further measurements,
and if this meag shows a discrepancy in excess
of 1 part in 107, regroup accordingly.

5eFe2,9., Calculation of Efficiency. The Efficiency (5.Fe1,6) shall
be calculated from measurements as follows:-

W
Efficiency = " x100%
Va x Iy
Where wm = Mean Output Power,
Va = Pulse voltage (S5efel.1.2); or
D.C. anode voltage for C.W.
operation,
In = Mean anode current

5.F.3. Low Temperature (Operating)

Where tests are required to be performed at a reduced temperature, the
conditions specified in Section 10,4 shall apply.

5eF.3.1, During Qualification Approval testing, the valve shall
pass the primary and secondary electrical tests specified in the
detail test specification, Any measurement of frequency shall
take into account thermal factor,

5.F.3.2. During Production Acceptance testing the valve shall pass
the primary electrical tests specified in the detail test specification,
Any measurement of frequency shall take into account thermal factor.
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S.F.l4. High Temperature (Operating)

Where tests are required to be performed at a temperature of 1OOOC the
conditions specified in Section 10,5 shall apply.

5eFelis1s During Qualification Approval testing, the valves
shall pass the primary and secondary electrical tests specified
in the detail test specification., Any measurement of frequency
shall take into account thermal factor.

5.FeL.2. During Production Acceptance testing, the valves
shall pass the primary electrical tests specified in the detail
test specification, Any measurement of frequency shall take
into account thermal factor.

5.F.5. QOperation Life (Normally performed during Q.A, testing only)

When an operation life test at high ambient temperature is required, the
conditions specified in Appendix VI/6.,2 shall apply. On completion of
the test, the valve shall pass the high temperature test end points
specified in the detail test specification,

5.F.6. High and Low Temperature Life (Non-Operating) Normally performed
during Q.A, testing only,

5.F.6.1. Low Temperature

Where a low temperature storage test is required, the conditions
specified in Appendix VI/6.1.2. shall apply. On completion of
the test the valve shall pass the primary electrical tests
specified in the detail test specification,

5.F.6.,2, High Temperature

Where a high temperature storage test is required, the conditions
specified in Appendix VI/61.7. shall apply. On completion of
the test the valve shall pass the primary electrical tests
specified in the detail test specification.

5.F.,7. Temperature Cycling

Where a temperature cycling test is required, the conditions specified
in Section 10,6 shall apply. The valve shall be non-operating. Oon
completion of the test the valve shall pass the primary electrical
tests specified in the detail test specification.
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8. Air Pressure Tests. (Normally performed during Q.A. testing
)

5.Fe8.1. Low Pressure

Where a low pressure test is required, the conditions specified
in Section 10,8.1 shall apply. Where specified the wave guide
shall be pressurised. Throughout the test the valve shall
pass the primary electrical tests specified in the detail test
specification and there shall be no evidence of corona, voltage
breakdown or overheating.

5.F.8.2, High Pressure

Where a high pressure test is required, the conditions specified
in Section 10,8,2, shall apply. On completion of the test the
valve shall pass the primary electrical tests specified in the
detail test specification,

5.F.9. Moisture Resistance (Normally performed during Q.A. testirg
only).

Where a test for moisture resistance is required, the conditions
specified in Section 10,7 shall apply. On completion of the test
the valve shall pass the primary electrical tests specified in the
detail test specification.

5.F.10, Heater Resonance and Fatigue

Where a test for heater resonance and fatigue is required, the conditions
specified in Section 11.6 shall apply. On completion of the test the
valve shall pass the specified life test end pe¢ints.

5.F.11. Functional Vibration

Where a functional vibration test is required, the conditions specified
in Section 11.7 shall apply. During the test, missed pulses, frequency
shift, change in power output and frequency modulation shall be monitored
at specified intervals. On completion of the test the valve shall
satisfy the specified primary electrical tests,

Method A shall be used during Qualification Approval testing
when the valve shall in addition satisfy the specified secondary
electrical tests.

Method B shall be used during Production Acceptance testing.
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5.F.12, Vibration Life

Where a vibration life test is required, the conditions specified in
Section 11,8 shall apply. During this test, missed pulses, frequency
shift and change in output power shall be monitored at specified intervals.

5.F.13, Fatigue Vibration

Where a vibration fatigue test is required, the conditions specified in
Section 11,9 shall apply,. On completion of the test the valve shall pass
the primary electrical tests specified in the detail test specification,

5.F.1l4, Functional Shock

Where a shock test is required, the conditions specified in Section 11,10
shall applye. Frequency deviation and change in power output shall be
measured immediately after completion of the test.

Method A shall be used during Qualification Approval testing,

Method B shall be used during Production Acceptance testing.
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SBection 56

5Ge ACCEPTANCE TESTS FOR GAS FILLED VOLTAGE STABILISERS
AND REFERENCE TUBES

This section covers the requirements to be met by Gas Filled Voltage Stabilisers

and Reference Tubes supplied for Services use, The tests contained in this section
shall apply when specified in the Test Specification,

5eGel

The load resistor will be specified on the Individual Test Specification,

« STRIKING TESTS

Two methods are described but these are not to be used as alternatives
unless permitted by the Test Specifications.

The ripple content of the supply shall not exceed 0.25% for either method.

Unless otherwise specified, measurements are to be made with normal room
{1lumination (5 to 50 lumen per square foot natural or artificial).

50601 ole Strlki!g Time

Following the specified inoperative period the specified direct
voltage shall be applied between the anode and cathode in such a manner
that this value 1s never exceeded, The device shall strike within the
specified time measured from the initiation of the voltage. Unless other—
wise specified, the time taken for the applied direct voltage to reach the
specified maximum, shall not exceed 10% of the specified striking time,

5.Ge1.2, Striking Voltage

Following the specified inoperative period a direct voltage shall be
applied between anode and cathode, This shall be increased linearly,
commencing at the specified maintaining voltage, at a rate not exceeding
25 volts per second until conduction occurse

5eGe2e DARK STRIKING VOLTAGE

5463

The valve shall be held inoperative in total darkness for at least 24 hours
or a minimum period specified on the individual Test Specification, On

conclusion of this period and before exposure to light, the specified striking
test shall be applied.

MAINTAINING VOLTAGE

The voltage drop between anode and cathode shall be measured at the
specified anode current, If a period of conduction is required prior to the
measurement of the maintaining voltage this will be stated in the test
specification.

5eGelie REGULATION

This is to be derived by determining the difference between the maintaining
voltages at the specified currents,

5¢Ge5¢ NEGATIVE IMPEDANCE

When required by the individual Test Specification the valve characteristics
shall be examined for negative impedance. A suitable test method 1s described
in the Appendix to Section 5G,
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5eGaba

5.Ge7e

5¢Ge86

5.G¢9‘

NOISE AND OSCILLATION

The valve shall be operated from a low impedance well filtered, adjustable
dec. supply, the output capacitance of which shall be at least 16 uF. The
impedance of the power supply shall not be more than 1/5 of the impedance of the
specified load resistor. The current through the valve shall be varied at a
specified rate between the specified current values. Either direction of sweep
may be used unless otherwise specified.

The anode of the valve shall be coupled by an 0.1 uF capacitor to a voltage
amplifier with an input impedance of 100 K ohms, The frequency response of the
amplifier shall be flat to within + 0,5 dB of the response at 40O c¢/s over the
frequency range from 50 ¢/s to 25 ke/s, not more than 3 dB down at 25 ¢/s and
100 ke/s, the fall off thereafter being 6 dB per octave,

The noise output of the valve under test which may be displayed on a cathode
ray tube will be specified and shall be measured as a peak to peak voltage.

A voltage that exceeds the specified noise 1limit but which persists for less
than a specified current range within the total current sweep shall be considered
as a voltage Jjump,

Other indicating devices of a less subjective and more automatic nature may be
used provided that the response can be shown to be in substantial agreement with
that given by the Cathode Ray Tube display.

This measurement shall not include voltage jumps,

VOLTAGE JUMPS OR DISCONTINUITY

Using the equipment specified in 5.G.6, the current through the valve shall
be varied at a specified rate between the specified values. The maximum
amplitude of a voltage Jjump shall be measured as a peak voltage, The method of
sweep 1ees One direction or both, shall be specified.

MICROPHONIC NOISE

With the current through the valve fixed at a specified value and using the
equipment described in 5.G.6. the valve shall be tapped by an approved mechanical
device, the direction and number of taps to be detailed in the individual Test
Specification, Limits for Microphonic noise shall be specified as millivolts
peak to peake

RESONANCE SEARCH

Using the equipment described in 5,G.6 with the valve current fixed at a
specified value the valve shall be mounted in an approved holder (see Drawing
No.l Appendix X) and vibrated as specified in Section 11.2. The limits of noise
output shall be measured in millivolts peak to peake

5¢6610. TEMPERATURE COEFFICIENT

Unless otherwise specified in the individual Test Specification the valve
current shall be set at the specified value with the envelope Immersed in a bath
of high thermal capacity at a temperature of 25 + 5°C and allowed to stabilise
for three minutes. The Maintaining Voltage shall be recorded.
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The valve envelope shall then be immersed in a bath of high thermal capacity
for a specified period at temperature T1, and the Maintaining Voltage recorded at
the end of this time,

The valve envelope shall then be re-immersed for a specified time in the
bath at 25 + 5% and the Maintaining Voltage recorded.

The valve envelope shall then be immersed in a bath of high thermal capacity
for a specified period at temperature T2 and the Maintaining Voltage recorded at
the end of this time,

The temperature coefficient shall be computed in milli-volts per degree
centigrade from the recorded changes of Maintaining Voltage from 25 + 5% to ™
and T2,

This test shall not be done more than once on any individual valve,

When the valve envelope Is immersed in a bath of high thermal capacity
maintained at the required temperature, the temperature of this bath measured
close to the valve shall be considered to be temperature of the envelope.

This is not the temperature which the envelope would assume in air at
25%C and the results obtained must be interpreted accordingly,

5e8elles LIFE TEST

Life test shall be done under specified conditions of envelope temperature,
anode current and, when necessary, illumination,

546,12,_SHELF LIFE TEST

The Striking and Maintaining Voltage shall be recorded and the valves
stored for a specified period. The Striking and Maintaining Voltage shall again
be measured at the end of this period.

Unless specified otherwise this test will be applied only for Type Approval
purposes.

5eGe13e LEAKAGE CURRENT
With an ambient 1llumination of 5 to 50 lumen per square foot a specified

voltage shall be applied to the valve in series with a specified resistor and
the current through the valve/resistor combination measured.
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APPENDIX TO SECTION 5G

THE MEASUREMENT OF NEGATIVE IMPEDANCE IN GAS-FILLED STABILISER VALVES

The presence of negative impedance or regulation in a stabiliser can be detected
by plotting a static characteristic.e A close approximation to this can be achieved
conveniently be means of the basic circult of Fig,1 enabling a dynamic characteristic
to be displayed on a cathode ray tube,

SPECIFIED Ra | VOLTAGE
A | I CHANNEL
AMPLIFIER
___I —
ADJUSTABLE VALVE UNDER
DC. . TEST
SUPPLY
ADJUSTABLE I
50 c/s
SUPPLY
CURRENT
| ] CHANNEL
1 ' AMPLIFIER
FIG. I.

Prior to testing a valve in the above circuit, a resistor, of equivalent
Incremental resistance is substituted for the valve under test, The phase relationship
of the amplifiers 1s then adJjusted so that when a.c. 1s passed through the resistor a
straight line 1s displayed on the cathode ray tube,

With the valve under test in the circulit and the a.c. supply disconnected the
anode current of the stabiliser 1s set to the mid-point of its specified dec. Operating
range, The 50 c¢/s sine wave voltage is then superimposed and adjusted to vary the
stabiliser current between the limits of its current range, The voltages developed
across the stabiliser and current monitoring resistor are then displayed on the C.R.T.
as an Ia/Va curve,
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The basic shape of any characteristic will be that of an ellipse the major axis of
which represents the impedance of the stabiliser (Fig.2).

va Va

la la

FIG. 2. FI1G.3.

Negative Impedance is indicated by a slope in the opposite direction Figure 3
shows a combination of negative and positive impedance, Voltage jumps of appreciable
amplitude will appear as regions of high negative impedance,

Oscillations of appreciable amplitude can be detected, and the current range over
which they occur can be noted. Regulation can be assessed by direct measurement of

the displaye.
To facilitate correlation the frequency of the a,c. supply must be 50 c¢/s.

Section 5C Page 5

(222327)



SectionS5 H

MICROWAVE GAS DISCHARGE DEVICES

5.Hel. Definitions INDEX

5eHe2e General Test Conditions

5.He2.1. Frequency and wavelength
5.H.2.2. Reference Point and voltages

5eHe2.3. Test Equipment

5.H.2.4, Measurement of Power

5.He2e5. D.C. Primer Supply

5.He2.6. Tunable cells

5eHe2.7+ Pre-Test Holding Period

5.He2.8., High Power R.F. Load Characteristics
5.H.2.9, Pulse Repetition Frequency

5.H.2.,10, High Level Firing Test

5.H.2,11, Resonance Tuning

5.H.2.12, Test Frequency

5.H,2.13, Leakage Measurements

5.He2.14s R.F. Power Level for Low Level Tests (5eHeljels?

5.H.3. Electrical Tests
5.He3.1. Primer Tests
5.H.3.1.1. Ignition test
5.H.3.1.2. Primer Current
5.H.3.1,3. Oscillations
5.H.3.1.4. Primer Leakage Resistance
S5eHelia R.F.Tests

S5eH.lie1s Low Level Tests

5.Helie141, Insertion Loss

5eHol4e1.1.1+ Total Insertion Loss

5.H.4.1.1.2. Insertion Loss (No D.C, Primer Current}
S5eHelie1 .13 Primer Interaction

S5.Helte141.4 Integral tunable cavity type cell
5.Hul4e1.1.5. Fixed Tune

5eH.Lje1.1.6. External Cavity type cell

H.L.1.2. Excess Noise
Haliel 3¢ VoS,WoRe

(S200)]

SeHeliele3¢1e« METHOD I
5.Helie143.2. METHOD II
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S5eHelie1 471« Equivalent Conductance
50H0bn1 57.2. Tuning Susceptance

S5eHelie1.8. Q¢ Measurements
50“0’4.1 08.1. Loaded Q

S5eHelje1841414 T.Re Cells
S5eHelje1.8.1.2. TeB, Cells

S5eHelje1.842. Unloaded Q

SeHolie148¢2+1« High Q External Cavity
SeHolio1.8,2,2. Relative Method
S5eH.lie148+2.3. Primer Interaction ( A Q)

5sHelje1.9. Mode Purity (T.B. Cells)
5eHel4.1.10 Electrical length (T.R. cells)

5e.H.4s2. High Level Tests

5.H.4.2.1, Firing Time
S5eH.l4e2,2, Arc Loss

S5eHel4e2.3. High Level V.S.W.R.
5.H.l4e2.4. Leakage Measurements

S5eHel4e2el4e1o Total Leakage Energy
S5eH.l.2,4.2. Spike Leakage Energy

S5.Helje24.241. Narrow Band Cells
5.H.4.2.4.2,2, Broad Band Cells

S.H.4e2.4,3. Flat Leakage Power
SeHelje2.4o4e Low Power Leakage

5.H.4¢2.5. Recovery Time

S5eHal4e2e5.1« Constant Attenuation
5«Hel4a2.5.2, Constant Delay
5eHel}o245.3. Pre TR, Cells

5.H.4.2.6, Attenuation Characteristic
S5eH.Lje2.7. Position of Short
5.H.4.2.8. Firing Power

5.H.l4e2.9. Minimum Breakdown Power

5.He5+. Environmental Tests

5eH4501. Mechanical Tests

5eH.5.1.1, Pressure Operation
54He5.1,.2¢ Vibration/Frequency deviation (Tunable cells)
5o80501 .3. Vibration

S5eHe5¢2. Temperature Tests
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S5eHe5.2¢1¢ Primer Current Temperature drift
5eHe5.2.2. Frequency temperature coefficient
50.He5.2.3. Temperature Cycling

5eHe54243.1, General
5.H.5.2,3.2. Holding Period Test (T.R.Cells)
5eHe5.2,3.3, Holding Period Test (T.B.Cells)

5.Heb.36 Life Tests
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MICROWAVE GAS DISCHARGE DEVICES

This section refers to microwave gas discharge devices such as Pre=T.R., T.Re,
and A.T.R. or T.B. cells,

The general test conditions shall apply to all cells but the individual tests
contained herein shall apply as and when specified in the Test Specification, If
significant differences occur between the test figures obtained by the manufacturers
and those obtailned at the Service Establishments, the Approving Authority will provide
an agreed correction for the guidance of Inspecting Officers.

S5.He1s Definitions

5.Helele

5'H.1 '2'

S5eHels30

5.Helelie

S5eHele5e

5.H.1.6.

S5eHelo7e

S5.H.1.84

S5«He1e9.

S.H'1 '10

SeHelall

SeHele12

Primer Ignition, The process of creating local ionisation by means of an
applied primer voltage.

Firing, The lonisation of the cell which occurs due to the R.F.voltage,

Primer Current. The current which flows when a voltage is applied to
the primer electrode for the purpose of increasing the electron density
In the breakdown gap of the cell in order to facilitate the lonisation of
the cell on the occurrence of high R.F. power,

Primer Interaction. The varlations of the electrical parameters of the
cell caused by primer current (5.H.1.3)

Excess Noise. Is that Increase In noise power expressed in db which is
indicated in the output of a double channel receiver due to Primer
Ignition (5.H.1.1.}

Total Insertion Loss. The loss of power expressed in decibels incurred

In a transmission system due to the insertion of the cell between a
matched generator and a matched 1load, with the cell operating under normal
primer conditions.

Centre Frequency. Defined as the geometric mean of the frequencies at
which the measured V.S.W.R. values looking into the cell are equal and
within a specified range.

Firing Powere The minimum applied R.F. power which causes the cell to
fire, under specified operating conditionse

Firing Time., The time required for the cell to fire after the
application of the high R.F. power,

Peak Attenuation, The Maximum additional attenuation obtained in a
pulsed microwave attenuator by the application of the specified excitation
pulse.

Minimum Breakdown Power. The level of incident power upon the cell causing
electrical breakdown at or near the cell in a transmission system when that
power is raised gradually from a low level,

Power Rating. The maximum R.F. power which may be applied to the cell
without reduction of the specified life period of the cell.
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5eHel1413. Arc Loss. Defined as that attenuation change expressed in decibels
obtained when the fired cell is replaced by a metallic short circuite

5.He1.14. Leakage Power.

5.Hel.1Le1. Low Power Leakage. The maximum total leakage power through the
cell which occurs as the Incident power on the cell is gradually
Increased over a specified range extending from a point below to
a point above that power level at which the cell fires,

5.H.1.14.2. Total Leakage Energy. The total energy expressed as ergs per
pulse which is transmitted through the cell when a high power R.F.
pulse is applied, The primer conditions shall be as specified,

S5.Helelke3, Spike Leakage Energy, (Expressed as ergs per pulse) The initial
high Intensity pulse of energy composed of continuous frequency
sidebands extending to approximately + 100 Mc/s from the carrier
frequency which is transmitted through the cell prior to the firing
of the cell when a high power R.,F. pulse is applied,

5.H.1.14.4. Flat Leakage Power. (expressed as peak watts). The power which is
coupled through the cell during the period when the cell is fully
fired.

5.H,1.14.5 Prepulsed Leakage Power. (T.R.cells) The leakage power
measured when a specified current pulse i1s applied to the
auxiliary electrode immediately prior to the R.F., pulse., The
main primer operating as specifieds In cells having no special
prepulsing electrode the current pulse may be applied to the main
primer superimposed on the specified steady primer conditions.

S5.Ha1415. Recovery Time. That period of time following the instant at which the
R.F. lonising pulse ceases which is required before the attenuation caused
by the cell to a low power signal falls to a level removed from that
existing immediately before the occurrence of the R.F. lonising pulse by
6 db or by the specified number of decibels.

5.Hel4164 Electrical Length. The length of specified wavegulide which has the same
effective electrical length as the cell,

5.He1a17. Primer Leakage Resistance. The D,C, resistance between the primer
electrode and the body of the cell when the cell is in a de-ionised state.

5.He1,18. Pulse Characteristics, (Magnetron current and attenuator primer)

5.He1.18.1. Pulse amplitude, The amplitude of a pulse waveform is the peak
value of a curve drawn through the average of the deviations on
the top of a pulse. Any spike on the leading edge of duration
less than 10% of the pulse length (5,H.1.18.3.) shall be
ignored,

5.He1.18.2, Pulse Current. The pulse current is the amplitude (5,He1.1841)
of the current pulse,
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SeHel .18-3. Pulse Le!gth

(a)

()

The pulse length Is the time during which the current
excluding the effects of capacitance current, exceeds 50%
of the pulse current, (5.He1.18.2)

Alternatively, when the Inspection Authority agrees, the
pulse length may be defined and determined from the following
expression,

Im
Pulse length =

Ip X P.R.F.

Where Im = Indicated mean current

I, = Pulse current (5.Helo18.2)

PRF = Pulse Repetition Frequency

S5eHs1.18.4. Duty Cycle. The duty cycle is the proportion of the time during

which the instantaneous value of the current exceeds 50% of the
Pulse Current (5.H.1,18.2)

5.He1.19. R.F., Pulse Length. The period of time for which the amplitude of the

pulse waveform as seen when using an approved detector and C.R.0. exceeds
10% of the indicated pulse amplitude (5.He1,18.1)

5.H.1.20 R.F. Load.

R.F. power from and constitutes the termination of the specifled coupling
device, mount or section.

SOH'1 +20.1. R.F. Load Mismatche

The R,F, load is all that part of the circuit which receives

consisting of a straight uniform length of transmission line or
waveguide, whose cross section has dimensions equal to the
nominal dimensions specified for the R.F, load, if it were fed
with a C.W. siznal of that frequency and terminated by the load,

Where the dimensions of the load waveguide are not specifled,
the dimensions of the test section are equal to the nominal
dimensions of the output end of the specified coupling device,

5.Hs2. General Test Conditions

The mismatch of the R.F. Load (5.H.1.20) at
any frequency is either the voltage reflection coefficient or the
V.S.W.R. (greater than unity) which would occur in a test section

5.He2.1. Frequency and Wavelength. If frequencies are converted to wavelength for

the convenience of testing the value ¢ = 2.998 x 1010 cm/sec shall be used,

5.H.2.2, Reference Point and Voltages. The polarity of all voltages applied to the

electrodes shall be specified relative to the body of the cell.

5.H.2e3. Test Equipment

5.He2.3.1, Test Mount. All external test cavities and test mounts shall be

those specified and/or approved by the R, and D. Authority. The

use of these cavities and mounts shall be Implicit in all tests

contained in this Sectione
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54He2,3.24 Test Circuit Equivalence. The tests contained in this section
shall be made using the specified circuit or an approved
equivalent,

5.Hs2,3.3. Matched Termination and Generator V,S.W.R. Where cells have
V.S.W.R. less than 1,17 : 1, the generator and detector V,S.W.R.
values shall not exceed 1.1 ¢ 1. This will in general, ensure
an accuracy of + O,1 db. For higher values of cell V.S.W.R.,
tighter limits of generator and detector V.S.W.R. are necessary
and will be specified, If a fixed padding attenuator is used
immediately before the detector in order to improve the effective
VeS.W.Re, it shall be considered as part of the detector when
interpreting the specified requirements,

5eHe2.l4e Measurement of Power

5.H.2.L4.14 Crystal Detectors. An approved method of calibrating the crystal
response in terms of relative power levels shall be used when
output power Is examined by means of the output from a crystal
rectifier,

5eHe2.4,2, Thermistors,

5eHe2.442.10 The calibration of the thermistor mount shall be
referred to a specified standard power level, The
direct calculation of power from D,C. considerations
shall not be more than 10% less than the R.F.
calibration figure,

5eH.2.4.2,2. The measured V.S.W.R. of the mount with the bridge at
balance shall not exceed 1.1 ¢ 1 for the specified
frequency range when leakage power is measured by
means of a thermistor,

S5eHe2.4e243« In addition to 5,H.2,4,2.2, the V.S.W.R., with the
bridge at balance shall not exceed 1,33 : 1 for a wider
specified frequency range as and when required.

5eHe2.4.2.4, The efficiency of the thermistor shall be as specified.

Indicated power
Incident power

Eff =

5.He2.4,2.5. Thermistors for use at wavelengths shorter than 5 cms
shall have their output response in terms of relative
R.F. power levels checked by an approved method,
Appreciable error may be experienced due to the effect
of the thermistor capacity causing a low impedance
shunt across the measuring element,

5eHe2.4e3. The mean power output from the magnetron used in any test
contained herein shall be measured by means of a calibrated water
load,

SeHe2elielys The peak power output shall be measured by any of the three

following methods, It shall be within + 10% of the specified
power level.
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5.He2.4el4.1. By the measurement of mean power as in 5.H.2,4.3. and
the ratio of peak to mean current through the magnetron,

peak
Peak power = mean power X —— current
mean

S5eHe2.4.4.2, By the measurement of mean power as in 5.H.2.4.3. the
P.R.F. and the pulse width at half amplitude,

mean power
Peak Power = P

P.R.F. X pulse width

5eHe2eli.l4a3e By means of a calibrated coaxial diode and measuring the
voltage developed across It using a C.R.0. The measuring
equipment shall initially be set up using one of the
methods contained in 5.H.2.4.4.1. and 5.H.2.4.4.2,, and the
values obtained shall correlate within + L%,

5eHe2.4.5+ Directional Couplers., Errors due to the modified coupling obtained

5eHe245.

5eH.246,

5.He2¢76

5.H.2.8.

with the presence of standing waves in the line, or errors due to
Insufficient directivity In the coupler permitting coupling of
reflected power may occur when using directional couplers for the
purpose of measuring incident line power, These errors may be
eliminated by the Insertion of an approved calibrated attenuator
Immediately after the coupler,

D.C. Primer Supply. The D,C, primer supply voltage shall be within + 2% of
the specified value, and the total resistance of the supply source shall be
within + 5% of the specified value. Not less than 0,5 Megohm of this source
resistance shall be connected cairectly to the primer electrode of the cell
under test., Primer resistors which are built into the cell shall be
considered as part of the source resistance. The D.C, primer voltage shall
not have a superimposed ripple component greater than 1% peak to peak and
the regulation over the current range from zero to the operating current
should be better than 1%,

Tunable Cells. The tuning of the cells shall be effected smoothly and
without discontinuities over the specified frequency range. No cell shall
require less than the specified number of complete turns of the tuning screw
to cover this range. The tuning screw shall be fully cycled before
electrical tests are performed,

Where the tuning of the cell involves the movement of the breakdown cones

of the cell, a test shall be made using an electrical continuity tester to
ensure that the cones do not touch when the tuning control is cycled through
{ts entire range.

Pre-Test Holding Period. Test cells shall be stored in darkness for a
period of not less than seven days before any tests contained in this
section are performed.

High Power R.F. Load Characteristics. The high power R.F. load

(5.H.1.18) shall not have a V.S.W.R. exceeding 1.1 : 1 at the reference
frequency of test nor shall it have a V.S.W.R. greater than 1.5 : 1 at any
frequency within the range + 20% to - 5% of the frequency of oscillation,
The load shall not set up evanescent modes to a degree which, in the opinion
of the approval or Inspection Authority might significantly affect the test
results.
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5.He2.9. Pulse Repetition Frequency (P.R.F.) The P.R.F. shall be within + 10% of
the specified value and shall be measured to an accuracy of + 1%

S5eHe2.10 High Level Firing Test (T.B.cells) The test contained in section 5.H.4.2.1.
shall be performed before any other High Level test,

S5eHs2.11 Resonance Tuning Tuning to the resonance frequency of a cell shall, where
possible, be indicated by the minimum value of V.S.W.R. Where the V.S.W.Re
method is not convenient resonance may be obtained by tuning for a pronounced
peak In the observed output powere

5.Hs2.12,Frequency of Test. (Reference frequency) Specified frequencies shall be
accurate within

(a] for High Power tests - a 2% bandwidth centred at the reference
frequency.
and

(b) for Low Power measurements - a 0,2% bandwidth centred at the
reference frequency.

5.H.2.13 Leakage Measurements, Where the specified test conditions introduce
difficulties into the performance of the Leakage Tests as given in
5.Helte24Ls the alternative method known as flat-cancellation may be used 1f
approved,

5.He2.14 The R.F, power level at which the Low Level Tests (5.H.4.1} are made shall be
specified and shall normally be of that order at which the cell will operate
when In functional use,

5eHe3 Electrical Tests

5.He3.1. Primer Tests (keep alive)

5.He3.1.1. Ignition Test. The cell shall be connected as shown in
Fig.15H715 and the specified D,C. voltage shall be applied to the
primer electrode or electrodes via a specified series resistor,
The time required for the cell to ignite shall be measured, This
test shall be performed with the cell in darkness. Each primer
shall be tested individually when the cell has more than one
primer electrode.

5sH.341.2, Primer Current, The cell shall be connected as in Fig,(5H/1) and
the specified D.C. voltage applied to the primer electrode or
electrodes via the specified series resistance. The resultant
current shall be measured.

S5.He3e1e34 Oscillations, The cell shall be tested in the circuit shown in
Fig.(5H/2). The specified D.C, voltage shall be applied and the
primer current adjusted by means of a variable resistance in
series with the primer electrode, The minimum current which
prevents relaxation oscillations shall be measured. Relaxation
oscillations are indicated on the oscilloscope trace,

5.Ho3e1.4. Primer Leakage Resistance. Primer Leakage Resistance as defined
in 5,H.1.17, shall be measured using any approved method
capable of determining high order resistances., Care must be
taken to ensure that the applied voltage is not sufficient to
cause ignition.
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5.H.l4e R F.Tests
S5.Helje1s Low L

evel Tests

5.H4e1.1. Insertion Losse The loss shall be measured by a transmission
method in a circuit as shown in Fig,(5H/3) in which the cell is
inserted between a matched generator and matched load,

Section 5H Page 10
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S5.Helie1.1426

5-“.’4-1 ol o3-

5.H.u.1 o1 ol-h

50“-’4.1 01 -5.

Total Insertion Loss. The specified voltage shall be
applied to the primer electrodes and the value, of
insertion loss measured by adjustment of the calibrated
attenuator or by an approved method on replacing the
cell by a section of waveguide of equal physical
length,

Insertion Loss. No D.C. Primer Voltage shall be applied
to the primer electrodes, and the value of insertion
loss measured as given in S¢Heljelelele

Primer Interaction, This shall be obtained by
subtracting the value of loss obtained in ScHelelel+26
from that value obtained in 5.H.4.1.1.1.

ALTERNATIVELY - The specified voltage shall be applied
to the primer electrodes and the value of the insertion
loss obtained as an arbitrary reading of the calibrated
attenuator, The primer voltage shall then be removed
and the change in attenuation recorded,

Integral Tunable Cavity Type Cell. The loss shall be

measured in a circuit as given in S.H.4e1.1s The
frequency and power output of the signal generator shall
be adjusted to the specified values, The cell shall then
be tuned to resonance, The cell shall be rejected if in
addition to more than one peak of output power being
observed as the tuning screw is tuned over its complete
range, either :

(a) more than 20° movement of the tuning control 1is
required to tune fram the top of the seconday peak to a
positicn nearest to that secondary peak on the main
curve of the tuning characteristic where the same output
power is obtained.

(b) the difference in amplitude between the secondary
peak power and the output power in the bottom of the
valley connecting the secondary peak to the main is
greater than 10 per cent of the main peak output, See
fig. (5H/L).

Fixed Tahe, The signal generator shall be adjusted to
the reference frequency and the loss measured as in
50Ho’4-1 01 01 L[]



5eHelie1e1e6e External Cavity Type Cell, The signal generator shall

be adjusted to the reference frequency and the output
power measured. The cell shall then be replaced by an
approved cavity calibrator (dummy cell} and the change
in output recorded in decibels as indicated on the
calibrated attenuator.

5eHolie1+2¢ Excess Noise, The cell shall be connected to the input of a

receiver having a specified noise factor, The Increase of noise
factor obtained on the application of the specified primer current
through the cell shall be recorded. The application of primer
current shall not cause the cell V.S.W.R. value to change by an
amount exceeding 0,05 V.S.W.R. changes exceeding this amount may
be cancelled by the use of a variable mismatch unit,

5.H.Lie1.3. Voltage Standing Wave Ratio.

SeHelje1e3ele TeR. Cells, The cell shall be inserted in an approved

low level transmission circuit equivalent to that shown
in Fig, (5H/5) between a matched signal source and matched
load. The signal generator shall be tuned to the
reference frequency, and adjusted to give the specified
power output. The standing wave ratio shall be measured.
This test shall be performed with the specified primer
current applied to primer electrode/s.

S5eHelie14342. Pre T.R. Cells. The cell shall be Inserted in the

5.H.h.1 .h.

5- H.L‘.1 -5‘

specified duplexing mount and connected in an approved
transmission circuit equivalent to that shown in

Fig. (5H/5). The V.S.W.R. looking from any arm of the
duplexing mount shall not exceed 1,2 ¢ 1, The signal
generator shall be tuned to the reference frequency, and
adjusted to give the specified incident power onto the
duplexing mount., The V.S.W.R. shall be measured, If
specified the transmitter arm of the duplexing mount shall
be terminated by a variable short circuit plunger to
simulate a quiescent transmitting valve, In this case
the V.S.W.R. shall be measured with the plunger adjusted
through all phases and the worst value recorded,

The V.S.W.R. under all given conditions shall be measured
with the cell position in the duplexing mount being
varied to include all positions where the operating
region of the cell couples into both channels of the
duplexer,

Tuning Range. In thls test the load shall not introduce a
mismatch greater than one tenth of that specified for the cell =
(ee€e Cell V.SeWeRe 1.2 ¢ 1 therefore load V.S.W.R. 1.,02:1), The
cell shall cover the minimum frequency range specified when
tested In a circuit as in Fig.(5H/5). Resonance of the cell is
Indicated by the minimum value of V.S.W.R.

Tuning -~ Fixed. The cell shall be Inserted between a matched
signal generator and matched detector, The signal generator
frequency shall be varied to obtain the resonant frequency of the
cell and its cavity, The resonant frequency shall be measured,
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5.H.4e1.6. Centre Frequency. The cell shall be inserted in the specified
mount and connected in the circuit shown in Fig,(5H/5), between
a matched signal generator and matched load, The power output
from the signal generator shall be adjusted to the specified
value and maintained constant., The frequency shall be varied
over the specified band and a number of V.S.W.R. values
corresponding to frequencies within that band shall be obtainede
From the resulting V.S.W.R/frequency characteristic curve the
centre frequency shall be computed as the geometric mean of the
frequencies at which the V.S.W.R. values are equal and within the
specified limits,

5eHslie147+ Conductance and Susceptance (T.B, Cells) The cell shall be
fitted in the specified series mount and inserted in a trans—
mission line circuit as shown in Fig,(5H/5) with the matched
termination replaced by a variable short circuit plunger, The
operating conditions shall be adjusted to those specified,
Measurements of the V.S.W.R. shall be made over the required
frequency band, with the variable short circuit plunger adjusted
at each test frequency to produce a minimum value of V.S.W.R.
From the resultant V.S.W.R./Frequency characteristic curve the
Conductance and Susceptance values may be derived as followss:

(a) Conductance (G) = —L-

To

where r, = The maximum value of V,S.W.R. indicated on the

V.S.W.R/Frequency curve, The maximum value of the V.S.W.R/
Frequency curve will occur at the resonant frequency of the
cell (fo)

(b) Susceptance (B) = + / G - g2
V.SW.Re

ry \r r,

where r = V.S.W.R. at any frequency.

3.H.4.1.7+1. Equivalent Conductance. Shall be measured by one
of the following methods using the circuit shown in
Fig.(5H/5).

Method I, The cell shall be fitted in the specified
T-junction mount between a matched signal
generator and matched loads The V.S.W.R(r)
shall be measured over a narrow band of
frequencies centred around the specified
frequency, and a V.S.W.R/Frequency curve
obtained, The maximum value of V.S.W.R.(r.)
occurs at the resonant frequency of the ceil
when the susceptance (b) is zero, The
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equivalent conductance may then be obtained from

Method II., The cell shall be fitted as in Method I with the
load replaced by a matched power reading detector,
The equivalent conductance shall be obtained by the
measurement of the incident power (Pl) upon the cell,

and the power which is transmitted to the matched
detector (Pt) when the frequency of the signal

generator is adjusted to the resonant frequency of the
cell, The value of equivalent conductance may be
obtained froms

where kK = El

Pt

The difference in attenuator reading on replacing a
dummy metallic short inserted in the mount by the
cell will given the ratio P{ , It is essential

Pt
that the power output from the signal generator
remains constant during the period of the test.

Method III (Relative) The cell shall be fitted in the
specified mount and inserted in a circuit as shown
in Fig.(5H/6). Operating at the reference frequency
the short circuit plunger shall be adjusted for minimum
reading on the matched power detector., This reading
shall be recorded as a conductance value,
The cell shall be tested on a relative basis by compari-
son of the reading of the matched detector obtained
during the test with the calibration curve of the
detector output obtained when using cells which had
previously been tested by Method I or Method II, The
calibration curve shall be checked at intervals not
exceeding 30 dayse

S5eH.4e1.7.24 Tuning Susceptance. The cell shall be inserted in the
specified T, Junction mount between a matched generator and
matched load as indicated in Fig.(5H/5). The susceptance shall
be measured by one of the following methods.

Method I, The susceptance shall be measured by comparing the
phare of the standing wave in front of the cell with
the phase obtained using a standard cell chosen to be
resonant at the reference frequency. The susceptance
shall be computed from

(1 + 2g) Leps
tan ——
2 AzR
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Method II

B
where b = T = normalised susceptance of the
R cell

normalised conductance of the cell
(see 5.H.ljele7.14)

ALl = phase shift of voltage standing
‘ wave from sample to standard.

AgR = Guide wavelength (same units as
for AL) at reference frequency

For small values of A/( the
expression may be written

b o= (1s2g) 2XA%
AgR

Alternatively the circuit may be equivalent to that
shown in Fig, (5H/6) and A4 obtained from the
adjustment of short circuit plungera.

This method requies the determination of the ratio
of the power incident on the cell (Pi) and the
power transmitted through the cell to the load (Pt)
when measured at the reference frequency. The
susceptance of the cell may then be computed from

2 . KO +28)% - g2
(4 = LK)

where g = normalised conductance of the cell
(obtained from 5.H.lele7.1.)

K-Pt'

Py

The reflected power from the cell is comparable in
magnitude to the incident power and hence if a
directional coupler is used for measurement of Py
care must be exercised. (See 5.H.2.4.5.)

5.Helie1.8+ Qo Measurements

50H0b51 08'1 -

SOH
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Loaded Q_

olie1e8e1ele T.R. Cells. The cell shall be inserted
in a transmission circuit (5H/5)
between a matched signal generator
and a matched detector, There
should be sufficient attenuation
between the signal generator and the



Method I

Method I

cell to prevent frequency or power changes in the
signal generator due to the tuning of the cell., The
loaded Q shall be measured by one of the following two
methods.

The cell shall be tuned to resonance (f,) with the
signal generator operating at the reference frequency.
The power output shall be measured., The frequency of
the signal generator shall then be tuned to points
above and below resonance where the measured output
power 1is reduced to half the peak value. The two
frequencies r1 and f2 where half power readings are

obtained shall be recorded. The value of loaded Q 1is
derived from

It is essential that the output power of the signal
generator 1s stable in amplitude to better than 1%
over the frequency band r1 to f2. If this is not

obtainable the frequency/power output characteristic
of the signal generator must be determined and the
necessary corrections applieds

Measurements shall be made of the input V.S.W.R. when
the cell under test is tuned to resonance at the
reference frequency and the frequency of the signal
generator is varied over a narrow band centred about the
specified reference frequency. A V.S.W.R/frequency
characteristic curve shall then be drawne. The cell
resonant frequency shall be determined from the V.S.W.R/
frequency curve, Resonant frequency occurs where the
V.SW.Re (ro) I1s a minimum and the half power trans-
mission frequencies may be obtained from V.S.W.R/
frequency curve by locating those frequencies where the
half power V.S.W.R. value occur, The half power
V.S.W.R. (r) shall be computed from

(a) High Q: 2 2
T, + 1 "j r§ +1
or I(ro + 1)° + 0.1 + /(ro - 1)2 + 0.1

(b) Low Q:

r =
\/(ro+1)2+ 0 =/ (r, = 112 + 0.1

where V.S.W.R. value < 1., In this test it is assumed
that the V.S.W.R. is high at frequencies remote from
resonance, and 1s not less than 25 db.
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SIH.h.l .8’1 l2.

ALTERNATIVELY, Values of V.S.W.R. shall be obtained from
the V.S,W.R?fr‘equency characteristic at the resonant point
(ro) and also at two frequencies on either side and equally

displaced from the resonant frequency where the V.S.W.R. is
within the range 0.5 to 0.6, The value of loaded Q shall
be obtained from:

QL - -f—o J(1 "ror) (I‘o'r)
6t (1 +ry) Jr

where r = V.S.W.R. + §f from £,
2

T.Bs Cells The loaded Q can be defined in terms of rate
of change of susceptance with frequency, and may be
expressed as

£ db
Yo fo =
fo dr df
% = =
2 (1+0.) 2 (1 +g)
Yo
where fo = resonant frequencye.
af = £y - fo
B

Yo = b = normalised susceptance of cell.

Yo = & = normalised conductance of cell.

Since fo should be within the tolerance limits of the
reference frequency, the reference frequency shall always
be employed in place of fo in the above equation, The

quantity % (rate of change of susceptance with frequency)

in the vicinity of fo can be determined by the measurement

of b at two frequencies near fo and a linear relationship

assumed between b and f. The linear relationship may be

assumed for any frequencies within 1 per cent of fo, If

the conductance and susceptance of the cell has been

determined as given in section 5.Hele1.7. db may be computed
dfr

from the V.S.W.R/frequency characteristic. An altermative
method for the determination of %% involves the measurement

in front of the cell of the rate of change of the phase of
the standing wave minimum with frequency; then

%’%(14»28)%?

where A2 = guilde wavelength at reference frequency.

Section 5H Page 16



S5eH.L4e14842, Unloaded Q.
50H0h01 0802n1 o

g = normalised conductance of the cell,

g£) . rate of change of phase of voltage standing wave
df before the cell with frequency.

g%) must be determined at the voltage maximum close to the
plane of symmetry of the cell, Since it is not usually
possible to take measurements at this point, the impedances
obtained at a remote point must be transformed to the correct
position, The correct values can be determined from

49 _ d@' _ n , dAg
df dr I ° &

where d©1 = measured slope of the line obtained by plotting
df the observed position of a voltage minimum as
a function of frequency,.

m = odd number of quarter wavelengths measured, at
resonance, from the reference minimum to the plane of symmetry
of the cell, For the determination of d€, frequencies within

df

1 per cent of fo should be used.

During this test the R.F. signal source and the terminating
Joad shall be matched,

High Q External Cavity

The cell shall be inserted in a transmission circuit betweer a
matched signal generator and matched detector., The signal
generator shall be tuned to the resonant frequency, The
resonant wavelength (AR) and relative value of power received
by the detector (Pd) shall be measured,

The frequency of the signal generator shall then be varied
above and below the resonant frequency until in each case the
transmitted power indicated by the detector 1s recuced to the
half power points. The wavelengths at which the lower levels
are obtained are recorded (Ai, Aa). The power available at
the detector (P_) is found by removing the cell and associated
cavity from the circuit, The unloaded Q of the cell and cavity
can be obtained from

Q = AR where T = L4
(M~ 2A2) (1 -y1) Pa

The equation assumes that the input and output coupling of
the cavity are identical, This may be checked by measuring
the V.S.W.R. with the cavity reversed in position so that the
former output coupling is used as an input coupling, If the
V.S.W.Re In the original position is denoted ry and the

V.S.W.R. In the reversed position as Ty, then Ty =Ty it
couplimg identical, Otherwise the expression for Q becomes,

XR . 1+r1r2+1‘1+1‘2
(M -A) ry rp =1
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SeHelie1.8.2.2,4

5.H.4.1.8.2.3,

Alternatively. The unloaded Q may be obtained
using the V.S.W.R. obtained at resonance, If
the cavity Is under-coupled, i.e, the shunt
conductance is greater than unity, then

1 +2 XR

1+ 2
PR (5. 0 S,

rR ()\'1 - Xg) rR

R = i

or if the cavity Is overcoupled, i.,e, when the
shunt conductance is then less than unity,

@ =g (teany = M r20)
(A )

Relative Method., The cell shall be tested on

a relative basis by comparing the reading of

the output indicator at resonance with the
reading for a cell whose unloaded Q is known,
There shall be at least 10 db attenuation

between the test cavity and the signal generator.
The equipment used in this method shall be
calibrated at Intervals, not to exceed 30 (thirty)
days by means of cells which have passed the
unloaded Q as measured in 5.Helie8e2.14

Primer Interaction (AQ). The primer discharge
causes an increase in the effective shunt
conductance across a T.R. cavity, Since the
unloaded Q Is a function of the power loss in
the cavity, primer interaction can be
interpreted as the change in unloaded Q due to
primer dischargee The primer current shall be
adjusted to the specified value and the change
in unloaded Q as measured in 5.,H.lie1.8.2.2,
shall be obtained.

S5eHelje1.9. Mode Purity (T.B. Cell) Spurious modes can be excited due to the
differences between the dimensions of T.B. cell and its mount, and
the dimensions of the waveguide. These modes result in low values of
V.S.W.R. being obtained at those frequencies. The cell shall be
Inserted in the specified T. junction mount and connected as shown in
Fig.(5H/5) between a matched signal generator and a matched load. No
appreciable energy shall be excited in the cell cavity other than the
desired mode, The V.S.W.R. looking into the cell shall be measured
over the specified frequency band, The standing wave measurements
shall be made using the variable calibrated attenuator.

5.H.4e1.10 Electrical Length (T.R.

Cell) The electrical length shall be measured

by one of the two following methods.

Method I. The cell shall be inserted in a circuit as shown in Fig.

(5H/6a) or

in an equivalent approved circuit. The signal

generator shall be tuned to the specified frequency and the
amplitude of the two signals incident upon the slotted line
adjusted to be equal, A minimum in the standing wave
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pattern shall be located. The cell shall then be replaced by
a section of waveguide having the same physical length. The
change in position of the minimum (2€) in the standing wave
pattern shall be measured., The electrical length is given hy
L + 204, where L is the electrical length of the substituted
waveguide of similar physical length.

Method II The cell shall be inserted in a circuit as shown in Fig.(5H/6)
with the matched load behind the cell replaced by a metallic
short circuit at the output flange of the cell, The signal
generator shall be tuned to the reference frequency and the
short circuit plunger adjusted to give minimum output
indication in the detector. The change in position (Afb of
the variable short circuit plunger to give a minimum output
in the detector on replacing the cell by a section of specified
waveguide having the same physical length and short circuited
at its output flange, shall be measured., The electrical
length of the cell 1s given by L + A% where L is the
electrical length of the dummy wavegulde having the same
physical length,

5.He4e2. High Level Tests

5-]"‘.[{0201 .

50H-L}-2:20

5.Hol4a24.3,

S.HoLe2:Le

Firing Time (T.B, Cell), This test shall be done before any other high
level test, The cell shall be inserted in the specified mount and
connected to the main transmission line which shall be terminated by an
approved load, The R.F. power shall be adjusted to the specified test
conditions and the time required for the cell to fire after the
application of the R.F. power shall be measurede

Arc Loss (T.B.Cells). The cell shall be inserted in the specified
mount and connected in the circuit shown in Fig, (5H/7). The R.F.
power (Ps) shall be adjusted to the specified test conditions and the
power output indicated on the detector shall be measured The cell
shall then be replaced by a metallic short circuit and the power output
(Py) again recorded, The arc loss in dB is then given as

10 log _PS_
Py

High Level V.S.W.R. (T.B.Cell) The cell shall be fitted in the
specified mount and connected in a circuit equivalent to that shown in
Fig, (S5H/8)., The R.F. power in the main line shall be adjusted to the
conditions specifieds With a load whose V.S.W.R. is better than or
equal to the specified value, the V.S.W.R. immediately before the cell
shall be measured.

Leakage Measurements (See 5,H,2.13)

S5eHel1e2.1e14 Total Leakage Power, The cell shall be fitted in the

specified mount and connected as shown in the circuit given
in (Fig. 5H/9). The cell operating conditions shall be as
specified. The R.F, power in the main line shall be adjusted
to the specified conditions and the leakage power shall be
measured on the matched power detector, For the purpose of
this test the leakage pulse shall be deemed to have the same

Section 5H Page 19



pulse width as the R.F. power pulse and the peak leakage power shall be
computed from

Average Leakage Power
Peak Leakage Power = 28 28

P.R.Fe X R.F. pulse width

SeHeh.2.4s2. Spike Leakage energy

S5eHelje2el4e2.1+ Narrow Band Cell, The cell shall be fitted in the specified
mount and connected as in 5.,H.4.2.4, The specified primer
current shall be applied and the R.F. power in the main line
adjusted for the specified test conditions. The average leakage
power shall be measured at each of the two specified pulse
widths Tp1 and Tp2. The spike leakage energy (Wg) shall be
calculated from

100 ¢, _ (P Py ™ot )
Where Wy = Spike leakage energy in ergs per pulse,

Wg =

P{ = Average power reading at Tpl (watts)
and P, = Average power reading at Tp2 (watts)

5eHolie204e2.2, Broad band cell, The test contained in 5.HeLie2¢4e2.1. may
provide an inaccurate value for spike leakage due to the
possible occurrence of a reglion of very low coupled power
between the spike and flat leakage areas., The cell shall be
connected as given in 5.H.4.2.4.2.1, and the shorter pulse
reduced in width to between C,05 H sec and 0,15 | secs
duration or as specified. The leakage energy shall be
measured during the reduced short pulse only, This measured
value shall be considered to be solely spike energye

Thus W, = T L. P
P.R.F.

Where ws = Splke leakage energy in ergs per pulse.
P =  Average measured leakage power in watts.
5eH.L.2.4.3. Flat Leakage Power.  The flat leakage power (Pg) shall be determined
from the power readings obtained in the spike leakage test (S5eHel,2.4¢20)
and calculated from
(P4 - P.

Py = 17 el Peak Watts

P.R.F. (Tp1 - Tp2)

In the case of broad band cells the flat leakage power obtalned as
above will be inaccurate unless the shorter pulse is inereased in width
to Include the beginning of the flat region of the leakage characteristic,
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SeHolye2ol4alse Low Power Leakage, (Broad band T.R.Cells) The cell shall be
fitted in an approved mount and connected in the circuit shown
in Fig.(5H/10), The operating conditions shall be adjusted as
specified. Commencing at the lower specified power level the
power shall be raised to the higher specified power level, The
maximum value of leakage power indicated shall be recorded.

S5eHelie2e5. Recovery Time, Care must be exercised to ensure that R.F, break-through
power does not saturate the amplifier and so introduce possible error in
the measurement of recovery time due to the recovery period of the
amplifier circuitse

S5eHelje2.5,1« Constant Attenuation. The cell shall be fitted in an approved
mount and connected as shown in the circuit of Fig.(SH/11).
The cell shall be tuned to the reference frequency and the
primer current adjusted to the specified value, The R.F. power
in the main line shall be adjusted as specifieds A low level
pulse modulated signal (simulating received echo at the
reference R,F. frequency) which 1s synchronised with the high
power R.,F. transmitted pulse via a variable delay trigger unit,
shall be introduced into the main line through a suitable
coupling device. The power transmitted through the cell shall
be amplified and the output applied to the vertical deflection
plates of a suitable monitor whose horizontal sweep is
synchronised with the transmitter modulator, As the low level
signal is varied in time with respect to the transmitted pulse,
the variation of low level signal amplitude indicated on the
monfitor shall be observed, Comparison of attenuation shall be made
with respect to the amplitude of the low level signal obtained
when the time delay after the R,F. high power pulse is of such
a large proportion of the pulse repetition period that the cell
can be considered as completely recovered to the state which
existed prior to the transmitter pulse. Alternatively by using
the fixed delay in the transmitter modulator trigger circuit
the low level signal shall be made to appear before the trans—
mitter pulse,

The recovery time shall be measured from the trailing
edge of the transmitted pulse to the front edge of the low
level pulse, This measurement may for convenience te made by
measuring the time delay from the front edge of the transmitter
pulse and subtracting the transmitter pulse width period., The
measurement of time may be made by the use of a calibrated
variable delay or by the superimposition of a suitable
frequency signal on the time base of the monitor,

In addition, as the low level pulse shape may be
modified due to the frequency response of the amplifier the
measurements concerning amplitude of pulse shall be made at
the centre of the low level simulating pulse.

Alternatively, The low level simulating pulse may be replaced
by a C.W. signale This has the effect of tracing out the
recovery characteristic of the cell from which measurements may
be extracted and will be particularly useful in the case of
cells having short recovery times.
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5eHel4e2,5.2. Constant Delay. The cell shall be tested as specified in the
Constant Attenuation test (5.H.4.2.5.1.) and the low level
signal attenuation of the cell at the specified time following
the occurrence of the transmitted pulse shall be recorded,

5eH.l4e2.5.3. Pre T.R.Cells., The measurement of recovery time for the pre
T.R. cell shall be made as given in the Constant Attenuation
test (5.H.L4.2.5.1.) If a T.R. cell is used following the pre
T.Recell, the low level signal must see a match looking into the
T.R. cavity (i.e, tuned to resonance and properly loaded). If the
loading cannot be adjusted, resisting padding can be used
between the cells, Precautions shall be taken to ensure that
the T.R. cell recovery characteristic will not effect the
measurement of the pre T.R. cells recovery time, Care must be
exercised to prevent crystal detector burnout by ensuring
adequate attenuation is provided.

5.He4o2.6. Attenuation Characteristic, The attenuation shall be measured as in the
Recovery Time-Constant attenuation test (5.H.L.2.5.1.) Owing to the high
level of this attenuation it will be necessary to use a high gain linear
amplifier system having a detector output to indicate the relative power
output level,

The cell shall be included in a transmission system between a matched
Ce.W. signal generator (or square wave modulated signal generator) and a
matched crystal mixer. The output from this mixer shall be amplified and
passed through a calibrated attenuator to an indicator. The signal
generator shall be tuned to the reference frequency and the specified
operating conditions obtained, The cell shall then be tuned to resonance
and the output recorded. The attenuator electrode current shall then be
set to the specified value and the calibrated attenuator adjusted until the
output indication returns to the original value., The db change in attenua-
tor reading, which is equal to the signal attenuation caused by the
attenuator electrode current shall be recorded.

S5eHelye2.7. Position of short. The test equipment shall be connected as shown in
Fig. (5H/12). The R.F. power output from the source shall be adjusted to
the specified test conditions. The cell shall be fitted into the specified
mount and connected to one of the balanced arms of the magic Tee. The
calibrated variable short circuit plunger shall be adjusted to give minimum
reflected power in the line as indicated by a minimum in the power detector,
The cell shall then be replaced by a reference short circuit and the short
circuit plunger readjusted for minimum reflected power., The difference in
the short circult settings corresponds to the distance between the plane of
the reference short and the effective short produced by the fired cell.

It is recommended that the position of the adjustable short circuit
plunger which gives the minimum reflected power when using the reference
short shall be located prior to this test using a low power source,

5.H.4.2.8, Firing Power., The cell shall be inserted in the specified mount and
connected in the circuit shown in Fig.(5H/7). With all operating conditions
adjusted as specified, the R.F. power incident upon the cell shall be
ralsed from the specified low level until the cell fires, The firing of the
cell will be indicated by a rapid decrease in the power recorded by the
power detector in front of the loads The Incident power which Just causes
the cell to fire shall be measured.
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5eHelje2.9. Minimum Breakdown Power, The cell shall be inserted in the

specified mount and connected in the circuit given in Fig.(5H/7).
With all operating conditions adjusted as specified, the R.F,.
power incident upon the cell shall be raised until sparks occur
at the cell, in the wavegulde., The power at which the sparking
commences shall be recorded.

5.H.5. Environmental Tests. Tests contained in this section shall, when required by

the Test Specification, be made on a statistical basis, and shall be in
acccrdance with an approved sampling procedure, Where applicable and approved,
devices which are functional rejects may be used for tests contained herein.

Cells which have been subjected to those tests considered and specified as
destructive tests will not be accepted for delivery. The degree and duration
of mechanlcal vibration, shock etc. on cells whose proposed functional use make
it appropriate shall be performed in accordance with those specified in
Specification SP.2L (DES.1)

5eHe5.14 Mechanical Tests. When the tests contained in this section are to be

performed extreme care must be exercised in the mounting of the cell as

some dimensions are critical. It is essential that sufficient clearance
for projections be allowed and that the input flange is connected in the
correct direction.

50Ha501 -1 .

5«He5.1.2,

S5eHe5e1630

Pressure operation. The specified air pressure shall be
applied to one or both windows of the cell as required for a
period of 30 minutes. The pressure shall then be reduced to
atmospheric pressure. After five such cycles the cell shall
pass the primer ignition test (5.H.3.1.1,)

Vibration/Frequency Deviation. (Tuneable cells) The cell
shall be tuned to resonance at the reference frequency and shall
then be vibrated in the direction of the tuner axis as specifiede
After vibration, the tuning shall be checked and any change

shall be recorded. At the conclusion of this test, the cell shall
pass the specified electrical tests.

Vibration., The cell shall be vibrated in a plane perpendicular
to the primer axis under the specified test conditions, During
the test no shorting, as indicated by a continuity tester, shall
be observed between the primer electrode and the adjacent cone,

5.H.5.2, Temperature Tests

S5eHe5.2414

5.He5.2620

Primer Current Temperature Drift. Using a constant voltage source,
the primer current shall be adjusted to the specified value at 25°C,
The ambient temperature shall be raised to 1000C in not less than
15 minutes, and the change in primer current shall be measured,

Frequency = Temperature Coefficient. The frequency drift of the
cell over the specified temperature range shall be determlned and
expressed s frequency per degree centigrade. One of the following
methods shall be used.
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Method I The cell shall be placed in a temperature controlled
chamber at room temperature and connected in a trans-~
mission circuit between a matched signal generator and
matched detector, With the signal generator at the
reference frequency the cell shall be tuned to
resonance, The temperature shall then be reduced to
0°C and the cell allowed to come into thermal equilibrium,
The new resonant frequency shall beobtained by retuning
the signal generator. The temperature shall then be
raised to 1009C {n not less than 15 minutes nor
exceeding 30 minutes, The cell shall be allowed to come
into thermal equilibrium and the new resonant frequency
determined,

Method II External Cavity, Using the signal generator to
determine the resonant frequency of the cell and cavity,
and the frequency-temperature coefficient shall be
obtained as in Method I.

5.Hs5.2,3, Temperature Cycling,

5eHe5¢24341¢ General, The cell shall be exposed to one cycle of
gradual temperature variation, The specified
extremes of temperature shall be maintained for not
less than 15 minutes, The time of changing from one
temperature extreme to the other shall not be less
than 15 minutes nor exceed 30 minutes, The
temperature may be allowed to come to equilibrium at
room temperature on changing from one temperature to
the other, At the conclusion of this temperature
cycle the cell shall pass the Primer ignition time
test (5.H.3.1.1.) This test may be performed before
the final finishing operation.

S5eH.5.2.3,2. Holding Period Test. (T.R.Cells) At the conclusion
of the general temperature cycling test (5.H.5.2.3.1,)
the cell shall pass the primer ignition test
(5eHe3e1014) Not less than twenty four hours after
the temperature cycling test, the cell shall again
pass the primer ignition time test (5.,He3elels)

5.,H.5.2.3.3. Holding Period Test (T.B,Cells) After the completion
of the general temperature test (5.H.5.2.3.1) the
cell shall pass a firing time test (5.H.4.2.1.) The
cell shall again pass the firing time test not less
than twenty four hours after the general temperature
cycling test.

5.H.5.36 Life Tests. The cell shall be fitted to a transmission line system and
the specified R.F. power applied, Where a number of cells are being
tested simultaneously, the power shall be measured immediately before the
cell In front of the load, It is permitted to interchange the position
of the cells If required, The primer current (if applicable) on each
cell shall be as specified and no adjustment of primer current shall be
made during the life test, Life test end points shall be deemed to have
been reached when the cell fails to pass the specified test conditions
or when the specified life period has been reached., Cells for this test
shall be taken at random, Any cell which when selected fails to pass
the specified test conditions for life test end point shall be excluded
from the test and replaced by a good cell chosen at randome
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Sectlon 5J

TRAVELLING WAVE TUBES

This section refers to forward wave, O type, travelling wave signal or power
amplifiers (of output power not exceeding 100 watts, for c.w. or pulsed operation
where applicable) having either permanent magnet, electromagnetic or electrostatic
focussing.

The general test conditions shall apply to all valves unless otherwise speci-
fied in the test specification, but the individual tests (Section 6) contained
herein shall apply as and when specified in the Test Specifieation. If significant
differences occur between the test figures obtained by the manufacturers and those
obtained at appropriate Service Establishments, the Approving Authority will provide
an agreed correction for the guidance of Inspecting Officers.

1. Definitions

1.1 Valve For the purpose of this section the term "valve" in the test
clauses, relates to the travelling wave tube as supplied by the manu—
facturer to meet the appropriate test specification.

1.1.1 Packaged. A temm used to describe a valve permanently incor—
porating the focussing system and re.f. teminals (see Paragraph
1e13)e

1.1.2 Encapsulated. A valve having an outer sleeve (capsule) integral
with the travelling wave tube to protect the inner envelope
from mechanical damage. This may or may not include the r.f.
terminals (See Paragraph 1.13).

1.1.3 Mount. The additional focussing equipment and/or r.f. terminals
necessary to operate the valve as a travelling wave amplifier
but excluding the requisite power supplies.

1.2 R.F, Power Input The r.f. power that would be delivered into a matched
load substituted for the r.f. input terminal (see Paragraph 1.13 below).

1.3 R.F. Power Output The r.f. power, having the same frequency as the power
input, which is delivered into a matched load at the r.f. output
terminal (see Paragraph 1.13 below).

1e4 Gain The ratio of r.f. power output to r.f. power input.

1.5 Small Signal Gain The gain obtained as the input level tends to zero.
Unless otherwise specified this is understood to be the gain when the
r.f. power output is at least 10 dB down on the specified saturated
power output.

1.6  Synchronous Helix Potential The Helix potential giving maximum small
signal gain at a given frequency.

1.7 Saturated Power The first maximum value of refe. power output as the
r.fo power input is increased.

Section 5J Page 1



1.7.1 Synchronous Saturated Power. The saturated power obtained at
synchronous helix potential.

1.7.2 Working Saturated Power. The saturated power obtained either
at a specified absolute value of helix potential other than
synchronous or at a specified difference from synchronous helix
potential, in the specified working conditions.

1.7.3 Maximum Saturated Power. The largest value of saturated power
obtained by adjustment of both helix potential and power input
at a given frequency.

1.8 Phase Sensitivity The change of phase of the output signal with
reference to the input signal, for a specified change in electrode
potentials or input signal level.

1.9 Spurious Oscillations Unwanted coherent oscillations occurring under
the specified conditions.

1.10 Cold Tests Tests in which electrode voltages are not appliede
(The heater may be left on unless otherwise specified).

1e11 Hot Tests Tests in which the valve is operating under specified
conditions.

1.12 Cathode Pre-Heating Time The time which must elapse after the
application of full heater voltage before the commencement of
application of electrode voltages which result in a flow of current
from the cathode.

113 R.F. Terminals The specified input and output connectors which may
be either integral with the valve or the approved mount.

1.14 Input and Qutput Match The measured voltage reflection coefficient
or the voltage standing wave ratio which would occur in a test sec¢tion fed
by a cewe signal at a reference frequency, and terminated by the
r.fe teminal (as defined in Paragraph 1.13)e The test section shall
consist of a straight uniform length of transmission line or wave=
guide, whose cross section has the dimensions specified for the rsfe
terminale Where the dimensions of the r.fs terminal are not speci-
fied the dimensions of the test section shall be equal to the nominal
dimensions of the input/output of the specified waveguide couplinge
In the case of an r.f. plug or socket input/output, the test section
shall be terminated by an appropriate mating plug or sockete

Precautionary Note: In certain cases the reflected wave may be equal
to or greater than the incident wave from the c.w. source owing to
amplified reflections from within the valve. V.S.W.R. measurements
are then ambiguous. The measurement of voltage reflection coeffice
ient is, therefore. preferred and in this case the value will be
equal to or greater than unity.

2. Electrode Numbering

With the exception of the Helix Collectcr and Cathode, all electrodes are
termed grids and are numbered 1, 2, 3 according to their position rejative to
the cathode, the lowest number being closest to the cathode. Where two helices are
equidistant from the cathode, the lower voltage helix is assigned the lower
number.
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%, Abbreviations and Symbols

Noise Factor (dB) F

Gain (aB) G

Helix Voltage V hel

Helix Current I hel
Collector Voltage V col
Collector Current I col

Grid Voltages vgl, Vg2, etce
Grid Currents Igl, Ig2, etce

L« Colour Code

The following code is to be used with travelling wave tubes equipped with
flying leadse

Body Colour Tracer Colour T.W.To Element
Black None Earth, or earthed elements
Yellow None Cathode also heater cathode

lead if common
Brown None Heaters or filament off cathode
Brown Yellow Heater intermally connected

to cathode, {f additional
td cathode lead

Red None Collector
Orange None Helix 1
Orange Green Helix 2
Orange Blue Helix 3
Orange Grey Helix 4
Green None Grid 1
Blue None Grid 2
Grey None Grid 3
White None Grid 4
Green Black Grid 5
Blue Black Grid 6
Grey Black Grid 7
White Black Grid 8

(See Paragraph 2 for electrode numbering)
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6.

General Test Conditions

5.1'

5.2.

50 3-

5.4

Frequency and Wavelength Where it %8 desired to convert frequency to
wavelength, the value ¢ = 2.998 x 10"~ cm/sec. shall be used.

A1l frequencies shall be within 0.5% of the specified value.

Reference Point and Polarity of Voltages A1l voltages (except heaters)
shall be specified relative to the cathodes

Test Equipment

5.3.1. Test Solenoid or Permanent Magnet Assembly. All mounts (see
Paragraph 1e1e3.) shall be those specified and/or approved by
the Design Authoritye The use of these mounts is implicit in all
tests contained in this sectione

56362 Mismatch. Except where a mismatch is specified, the voltage
reflection coefficient of all test equipment shall not normally
exceed 0.1 at the specified frequency. Where this is not
practicable, the Approving Authority will provide an agreed
correction for the guidance of Inspecting Officerse

Power Supplies

5.4.1. Supply Voltages. Where d.c. h.t. supply voltages are specified
these shall be within £ 2% of the specified value.

5.4.2 Stability (long term variation) and Ripple (short term variation)
Unless otherwise specified the varicus test voltages and
currents shall not exceed the following:=

Helix Voltage ) Stability better than * 0.5%
) Peak to peak ripple less than 0.5%

Collector ) Stability better than * 2%

Voltage ) Peak to peak ripple less than 1%
Other Grid ) Stability better than * 1%
Voltages ) Peak to peak ripple less than 0.1%
Solenoid ) Stability better than * 5%

Current ) Peak to peak ripple less than 2%

Electrical Tests

6o 1

Small Signal Gain (1.5) The power gain shall be measured using one of

the following methods:=

Method I. The valve shall be operated under the specified conditions
in a circuit equivalent to that shown in FICURE 1A. The
switches shall provide an isolation of at least 20 dB more
than the gain of the valve under test (e.ge- if gain is 20
dB the cross talk ratio shall be at least =40 dB)e The
switches shall be turned to Position 1 and the level adjusted
to give a convenient reading on the indicatore The switches
shall thenbe turned to Position 2 and attenuation introduced
to give the previous reading on the indicatore The value of
attenuation Introduced gives the gain of the valve under teste

NOTE: Where 2nd hamonics may affect the result the necessary
precautions shall be taken.
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6.2

6-3

6ol

Method IT The Valve shall be operated in a circuit equivalent to
that shown in FIGURE 1B, The directional couplers shall
together have a coupling ratio approximately equal to the
gain of the valve under test. The signal generator shall
be tuned to the specified frequency or the frequency swept
in time over the specified frequency band. The ratiometer
output shall be monitored by means of a calibrated
recorder or indicator.

Method IIT The valve shall be operated in a circuit equivalent to
that shown in FIGURE 1C. The calibrated attenuator and
the phase shifter shall be adjusted to provide a null
reading on the indicator. The valve shall then be
replaced by a section of transmission line and the
attenuator and phase shifter re~adjusted for a null
reading on the indicator. The value of attenuation
introduced gives the gain of the valve under test.

Hi Level Gain. The valve shall be operated under the specified
conditions in a circuit equivalent to FIGURE 2. The gain of the valve
under test shall be calculated from the readings of input and output
power monitors, and the value recorded.

Spurious Oscillations. The valve shall be operated under the specified
conditions in a circuit equivalent to Figure 3

The Directional couplers shall couple less than 10% of the power
In the main am and the receiving system shall have the specified
sensitivity and bandwidthe The helix potential shall be swept over
the specified rangee

One of the shorting plungers shall be adjusted in fixed steps and
the noise output observed whilst varying the other shorting plungere
The onset of oscillations will be observed as a marked change in nolse
level.

Noise Factor. The Noise Factor shall be measured by one of the
following methods, using the Noise Source specifiede Methods I and II
may be used for noise factors up to 25 dB, but for greater accuracy
Methods III and IV are recommended for noise factors greater than

15 dBe The VeseW.re Of the noise source shall be not greater than
142 with noise source on or offe The bandwidth of the receiver shall
be less than 10% of the operating bandwidth of the valve under teste
Double sideband may be used provided the intermediate frequency does
not exceed 2% of the operating frequencye The symbols used in the
equations contained in 6.4.1 are as follows:=

n = Excess noise power of the noise source expressed as a
power ratio T__&
To
Where T = effective absolute temperature of noise source
To = 290°K

X = Reading of Attenuator A expressed as a power ratio
greater than 1

<
n

Reading of Attenuator B expressed as a power ratio
greater than 1
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f = Noise Factor of valve uhder test expressed as a power ratio
greater than 1

f'= Noise Factor of receiver expressed as a power ratio greater
than 1

g = Gain of Valve under test expressed as a power ratio.

6.4.1 Noise Factor Methods of Measurement

Method I

Method II

Method III

The valve shall be operated in a circuit equivalent to
Figure 4(A). The noise source shall be switched off and
the receiver output noted with attenuator B set to O dB.
The noise source shall then be switched on, attenuator B
set to give 3 dB attenuation and attenuator A adjusted to
keep the receiver output constant. The reading of
attenuator A shall be recorded. Then

t=5 (1)

For the measurement of noise factors greater than n,
attenuator B shall be set to a value lower than 3 dB.

n
Then f T = 1) (2)

Alternatively, attenuator A may be omittede The
noise source shall be switehed off and the receiver output
noted with attenuator B set to O dBe The noise source
shall then be switched on and attenuator B adjusted to
keep the recelver output constants The reading cf
attenuator B shall be recordeds Then

__n
y=-1

(3)

This is basically Method I but using an I.Fe attenuators

The valve shall be operated in a circuit equivalent
to Figure 4(B)e The appropriate procedure stated in
Method I shall then be followede

The general equation, equivalent to equation 2
above is theni=
n ft -1

f:m - —-——-—g (14)

The valve shall be operated under the specified conditions
in a circuit equivalent to Figure 4(C). With the noise
source on, the switch shall be turned to Position 1 and
the receiver output noted. The switch shall then be turned
to Positicn 2 and the attenuator A adjusted to keep the
receiver output constant. The reading of attenuator A
shall be recorded. Then

faXx+ 1 (5)
g
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6.6

6.7

6.8

Method IV Alternatively, the low noise methods specified In
Methods I and II may be used in conjunction with
a suitable amplifier to increase the output of the
noise source. In this case the excess noise,
corresponding to n of equation (5) is n! = g!
(n + ) =1 where gt is the gain of the amplifier
used to increase the noise power and f' 1its noise
factore

Cold Attenuation (1.10) The insertion loss shall be measured in a
circuit equivalent to Figure 5 The electrode voltages shall not be
appliede The switches shall be turned to Position 1 and the input level
adjusted to glve a convenlent reading on the indicator. The switches
shall then be turned to Position 2 and attenuation introduced to give
the previous reading on the indicatore The value of attenuation
introduced gives the cold attenuation of the valve under teste

NOTE: Where 2nd hamonics may affect the result the necessary
precautions shall be takene

Hot Cut-=off Loss (1e11) The valve shall be operated under the speci-

fled "cut-off" conditions, and procedure of measurement stated in
Paragraph 6e5 shall be appliede The maximum input shall be specifiede

Cold Input Match, Cold Output Match and Hot Input Match These
measurements shall be made with the valve in a circuit equivalent to
Figure 6. The second harmonic filter may be required cnly in the case
of the hot match tests. The directional couplers may be replaced by a
standing wave indicators.

Hot Qutput Match With the valve operating under the specified con=-
ditions the hot output match shall be measured using one of the

following methods as applicable., Method I usually measures the hot match
at small signal conditions, while Method II can be used to measure the
hot match under power conditions.

Method I This is the reflectometer method as specified for
the Hot Input Match Test in Paragraph 6.7 above.

Method II This is a "ripple" pipe method. The valve shall
be operated under the specified conditions in a
circuit equivalent to Figure 7.

The height of the fine structure ripple
observed on an oscilloscope shall be used to obtain
the reflection coefficient.

A correction factor shall be applied to the
reflection co=efficient to account for:=

(i) The loss in the ripple pipe (two directions)

(ii) The loss in power which occurs through the
directional coupler (two directions).

The ripple pipe shall be of sufficient length
to ensure that its "ripple" is distinguishable
from variations in reflectione The directional
coupler shall have a coupling ratio not less than
10 dB downe

Alternatively, calibration of the oscilloscope
shall be effected by Introducing a known mis-match
at the output of the valve under teste
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SCHEMATIC

DIAGRAMS FOR RF. MEASUREMENTS
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ONLY.
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SCHEMATIC DIAGRAMS FOR RF MEASUREMENTS aa
HIGH LEVEL GAIN TEST o

nPuT D OUTPUT,

TEST
VALVE
MATCHED SWITCH VALVE ATTENUATOR
SIGNAL oR £ oR
GENERATOR DIRECTIONAL  'C DIRECTIONAL
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FIG.2.
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SCHEMATIC DIAGRAMS FOR R.F MEASUREMENTS 4a
LOW_NOISE FACTOR TESTS @
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SCHEMATIC DIAGRAM FOR R.F. MEASUREMENTS

NSERTION LOSS TEST ME
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2 2
O— O
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SCHEMATIC DIAGRAMS FOR RF MEASUREMENTS
HOT OUTPUT MATCH TEST

PUT TPUT
2
3
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CENERATOR TEST H
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FIG.7
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Section 6

SAMPLING AND STATISTICAL TESTS

Where a Test Specification requires that inspection and acceptance for any test
or group of tests shall be on a statistical basis the sampling procedure shall be in
accordance with Appendix XI. Sampling Inspection will be indicated by the inclusion
of an Inspection Level and an Accepteble Quality Level (AQL) in the Test Specification.

Where a manufacturer has in operation a system of quality control covering the
characteristics detailed In the relevant specification, and his system and records are
considered to be adequate by the Inspection Authority after consultation with the
Approval Authority, these records may be accepted in lieu of all or part of the
Acceptance Tests.

6.1 Test Specifications issued prior to Issue 5 of this specification or
subsequently re=issued. In scme Test Specifications issued before the publica-
tion of Issue 5 of Ke1CO1 it was shewn that 10C% inspection was not essential
for certain tests. This was indicated by one of the following methods:~—

(a) A percentage of each quantity of valves to be submitted to the
Inspecting Officer, with an overriding minimum; e.g. 1% (20).

This shall now be interpreted as Inspectien Level IB and
AQL 6,5%. (See Appendix XI).

(b) A fixed quantity to be tested per week or month; e.g. 6 per week.

This shall now be interpreted as Inspection Level IC and
AQL 6.5%. (See Appendix XI).

(c) 100% or s.
This shall now be interpreted as giving the manufacturer permission
to use a Sampling Inspection plan instead of 100%. The following
procedure shall apply:-
(i) Characteristic tests for Ih, Ih-k, Ia and gm
Inspection Level = II, AQL = 1.5%. (See Appendix XI)
(i1) Other characteristics

Inspection Level = I. AQL = L4.0%. (See Appendix XI)

6,2 Test Specifications for Normal Quality General Purpese Receiving Valves

6.2.1« Test specifications for nermal quality general purpose receiving
valves often specify tests to be performed at an Inspection Level of 100%.
In these cases the manufacturer may with the agreement of the Inspecting

and Approving Authority, apply Sampling and Statistical Testing in
accordance with Appendix XI,
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June 1965,

The tests shall be grouped (see also Appendix IX clause 2.lje1.1.)

as follows:~

(a) Group A.
Reverse Grid Current and Electrode Insulation Testse

Inspection Level = 100% (alternatively these may be
submitted to Group B testing).

(b) EOUE Be

Major Electrical Parameters. (These will be those tests not

already covered in either clauses 6.1. or 6.2.(a) above. Inspect-

ion Level = II, A.Q.L. = 0.65%. A ccmbined A.Q.L. of 1% shall

also be applied to each set of four tests parameters, (or less as

necessary), taken in the sequence in which they are specified.

(c) GCroup C.

Secondary Electrical Parameters. The Sampling specified in
clause 6.1. above, applies as appropriate.
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Segtion 7

GLASS STRAIN TESTS

(Note:- Where in Specifications dated prior to 1st January, 1954, mention is
made of K1001/7.1 or K1001/7.2 these references should now be amended to
read K1001/6,1),

Where the Test Specification requires that Glass Strain Tests shall be performed
on valves, either at Qualification Approval or during acceptance testing, they shall
be performed in accordance with one or other of the methods below:-

Sampling procedure shall be as specified in the individual specification,
7.1« Glass Envelope Strain Test

The glass bulb, But not thg base, shall be immersed in boiling water at &
temperature between 97°C and 100~ C for 15 seconds and then immediately plunged
into ice-cold water for 5 seconds. The volume of water shall be large enough to
ensure that the temperature of the water shall not be appreciably affected by
the test. The glags bulb shall not crack or break. For all-glass valves the
entire valve shall be submerged.

7.2 Base Strain Test for Pinned Miniature Valves

This test shall be performed on a sampling basise The test shall con-
sist of forcing the pins of the valve over the specified cone and then
completely submerging the valve and cone in boiling water for a specified
time, Any defects resulting from glass strain shall be noted and
classified separately into groups as follows:

Group Defect
A Bulb and/or tip cracks
B Base cracks

c Seal cracks
742414 Equipment
7e2e1e1, Holders

The holders for the valves shall be spaced so that the valves
do not touch one another, A minimum of six holes of three-elghtng
inch diameter shall be drilled in the plate for the holders

7¢2.1424 Container for Boiling Water

The container shall be sufficiently large so that, while the

iest 1s being made, no valve is within three-quarters inch of the
retaining wall of the vessel., The container shall have a minimum
capacity of two litres per fifteen valves and shall be at least
three quarters full for every strain test,

702-103- Boiling Water o

The boiling water shall be at a temperature between 97 C
and 100°Ce.

7+2.144s Deflection Cones

The deflection cones used for the mechanical loading of the
pins by uniform deflection of the pins, shall be in accordance
with Appendix X, Drawing No.l.
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762026

Procedure

7424241, Sampling

Unless otherwise stated in the Test Specification, the
sample shall consist of thirty (30) valves taken at random from
each production lot,

7.2.2.2. Testing

All valves shall be at room temperature and shall have been
submitted to approved pin straightening,

(a) Align the axis of the valve with the axis of the specified
deflection cone and carefully push the small end of the cone
into the circlec formed by the valve pins until the cone lies
firmly against the valve bottom,

Note: If observation after the removal of the cone shows some pins

702630

or

Section 7 Page 2

are bent more than others, the test is being made improperly.

(b) Place the holder of valves into boiling water so that the
valves and cones are completely submerged for a period of
ten secondse

(c) After the ten seconds submersion period, remove the valves
from the water and allow to cool to room temperature on a
wooden supporte

(d) Examine the valves visually for each class of strain test
failure,

Acceptance Requirements

A 1ot shall be

(a) Accepted if not more than three defectives for "Am, "B" or
nch group defects respectively, or if not more that a total
of four defectives are found in the sample;

(b) Rejected if four or more defectives for "AM, "B" or "C" group

defects respectively, or if a total of five or more defectives
are found in the sample.
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Section 8

ALTERNATIVE METHODS OF TEST

Contractors mav seek arprovel for the use of cltern~tive methods for the tests in
this specificatisn and in the Volve Test Specifications. Such requests must
denonstrate the equivalence of the vroposed and the specificzd methods to the
satisfaction of the arproving Authority in consultation with the Inspection
Authority.

Seciion 9

EST_EQUIPHENT

When the Test Specificaticn requires tests which involves the use °f cquizment
which hos no value other than for this purpose, application may be mode ©0 the
apprepriate Frocurcnent authority for the loan of the nceessary apparatusSe

Secticns 8 and 9. Page 1.



Section 10. CLIMATIC TESTS

Climatic Tests for electronic valves are Qualification Approval tests only, unless
otherwise stated in the Test Specificatiine

10e1s Test Chamber, The chamber conditions In any regicn where valves may be
placed shall be varied cyclically between 35 % 2% and 20 % 5 Ce

The upper temperature shall be maintained for 12 hours and the lower for
a minimum of 5 hours each cycles

The relative humidity in the chamber shall be not less than 95% at any
stage of the teste

The atmosphere in the chamber shall not saturate during the 35°c periode

Saturation of the atmosphere shall take place during the cooling period
and throughout the 20 C periode

10420 Test Procedure. Valves shall be introduced into the chamber at Ncrmal
Atmospheric Conditions for test, l.es Temperature 159%C to 359C; Alr Pressure
600 mm to 800 mm of mercurye The conditions within the chamber shall then be
brought to 35°C.

One complete cycle shall be of 24 hours duration and shall consist of
12 hours at 35°C and at least 5 hours at 20°%C.

These conditions will be maintained for a period of 42 days after which
the valves will be removed frcm the chamber, have surface moisture removed and
will be subjected to the follcwing tests under Normal Atmospheric Conditlonse
10430 Tests

10e3e1e Corrosione The valve pins and any other external metal parts

shall not show corrosion such as would cause unsatisfactory operation

of the valvee

10e3+2+ Metal Coatinge Any metal ccating on the valve shall comply with
Clauses 5e7e1e and 56726 of this specificatione

10e3¢3e Insulaticn Resistance.

(a) Valves with Glass bases shall comply with Clause 5.2.1e or
522e2¢ Of this specificaticne This test will be
completed after one hour recovery under Normal Atmospheric
Cconditionse

(b) Valves other than those with glass bases shall have an
insulation resistance not less than 1/10 of the value stated
in Clauses 5e2e1ey 5¢2¢2ey Sehe3ele or the relevant
Test Specificaticne

This test will be carried out after two hours recovery under
Normal Atmospheric Conditionse
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10s3e4e Electrical Characteristicse Electrical characteristics other than
those detailed In Clauses 10e3e1ey 1043.2¢ and 10e3.3. shall not show any
significant deterioratione

10e3e5 Torque and Pull Tests on Bases, Caps and Wafer Insertse Valves fitted
with cemented bases, caps, etce, shall comply with the requirements
cof Section 12 of this specificaticne

10e4 Lcw Temperature (Operating)

The temperature of the valve shall be reduced to a specified temperature
(=40°% * 5% or =55°C & 5% )» measured at the mcunting flange or other specified
pointe The valve shall be maintained at this temperature for a specified perind
before any voltages are appliede The Test Specificaticn will specify the duration
of the test after switching one

10.5 High Temperature (Operating)

The temperature of the valve shall be elevated to a specified temperature
(100% % 59 or 150° % 59), measured at the mounting flange cr other specifled
pcinte The valve shall be maintained at this temperature for a specified period
before any voltages are applieds The Test Specification will specify the
duraticn of the test after switching one During the test the temperature shall
not fall below that specifiede

1006e Temperature Cycling

The valve shall be subjected to ten cycles of temperature variation over
the range -55°C £ 5°% to + 85°C, * 5°C, measured at the mounting flange or
other specified pointe The time taken in changing from one temperature extreme
to the other shall not be less than one hour and the extremes of temperature
shall be maintained for a minimum period of five minutes. The test may
commence at any point in the cyclee

107 Moisture Resistance (Humidity Test)

The valve ncn=cperating shall be subjected to the cycle shcwn in Fige10ele
The duration of the test shall be ten continuous cycless

1048+ Alr Pressure Tests

1048e1e Lcw_Pressure

The valve shall be operated under the specified conditions in a
chamber at normal rocm temperature. The pressure shall then be reduced to the
specified value In a time not greater than three minutes, and then further
reduced as specified and maintalned at this pressure for a period of not less
than five minutese
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1008426 High Pressure
A pressure of not less than 45 lbse per sqe inch shall be applied

to the valve and/or waveguide for not less than five minutess The
leakage rate shall be specifieds

Secticn 10, Page 3
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Sectiin 11

VIBRATION, RESONANCE SEARCH, FATIGUE AND SHCCK TESTS

When required by the Test Specification tests for Vibration, Resonance Search,
Fatigue and Shock shall be as followsi=

11e1e Vibration.s This test shall be at a frequency of 50 c¢/s with a minimum
acceleration of 2 g for not less than 2 minuteses Tests for Noise and
Microphony may be required during or after this treatment (see Section 5,
paragraph 5¢8+5¢)s Valves which develop mechanical faults or fall the noise
and microphony test shall be rejectede

11e2¢ Resonance Search Teste This test shall be on a sampling basise

The valves shall be rigidly mounted on a vibration machine and vibrated at a
continuously variable frequency to the limits stated in the Test Specificatiocne
The rate of change of frequency shall bes=

(1) Not exceeding one octave per minute frem 25 c¢/s to 200 c¢/s

(11) Not exceeding 100 c/s per minute between 200 c¢/s and 500 c¢/s
and (111) Not exceeding 250 c/s per minute between 500 c¢/s and 2500 c¢/sSe

Where approved high sensitivity recording equipment is being used the rate
of sweep shall be not greater than 15 seconds per cctave up to 200 ¢/s and
not greater than L5 seconds per octave above 200 ¢/s and up to 2e5 kc/Se

The time of rise of the Indicator to full scale deflecticn shall ke not
greater than one fiftieth (1/50) of the sweep time per octave up to 200 c/s
and not greater than one hundred and fiftieth (1/150) of the sweep time per octave
above 200 c¢/s and up to 2.5 kc/se

The acceleraticn shall be not less than 2 ge The waveform shall be
sinusoidal and have not mere than 5% harmenic distortione

The valves shall be vibrated in three mutually perpendicular planes or
in a direction at approximately 45° to the three main axes of the valvee

The Test Specification will state, as required:=

(a) The limits of vibration frequency.

(b) The electrical operating conditionse

(c) The limits of nolse output in each of the specified frequency bandse

and (d) The Inspection Level and AQLe
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11e3. Fatigue Testes This test shall be on a sampling basise

The valves shall be rigidly mounted on a vibration machine and shall be
vibrated at a frequency not less than 100 ¢/se The waveform shall be sinusoidal
with not more than 5% harmonic distortion. The valves shall be vibrated in
three mutually perpendicular directions successively, one of which shall be along
the major axis of the valves The Test Specification will state the minimum total
time of vibration in each direction and the times during each vibration period at
which the required test measurements shall be madee If desired for practical
convenience the duration of vibration and the stages at which test measurements
are made may exceed those specified but for the purpose of acceptance the number
of rejects found at these test periods shall count as being found at the
specified timese

When required the test specification will states:-

(a) The accelerations

(b) The minimum duration of treatmente

(¢) The eletrical operating conditionse

(d) The tests to be performed after the fatigue treatment has been completede
and (e) The Inspection Level and the overall AQL valuese
11el4e Shock Teste This test shall be done on a sampling basis using a machine
designed in accordance with Drawing No. 2, Appendix X, or other approved
alternativee

11elie1e The valve shall be mounted so that the whole of it recelves the

shock but the shock must not be transmitted via the base pinse. Recommended

methods of mounting are:=

(a) In an approved holder; see Drawing No. 3, Appendix Xe

or (b) Moulded in wax contained in a strong metal container rigidly
fixed to the shock table,

11eLe2. The valve shall be subjected to five blows In each of the following
directicns:=

(a) Across the major axis of the electrodese
(b) Across the Minor axis of the electrodese
(c) Tecwards the base.

and (d) Away from the basee
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11el4e3e Valves not constructed with pinned bases shall be tested in both
directions along the major axis and in two other mutually perpendicular
directionse

11elielje The Test Specificaticn will states=

(a) Either the harmer angle or the minimum peak acceleration
and minimum shock duratione

(b) The post shock testse
and (¢) The Inspection Level and AQL valuese

1150 Vibration Test for Cathode Ray Tubes. When the Test Specification requires
that tubes be tested for the effects of vibration the test shall be done with a
circular moticn of 0,008 inch total amplitude applied to the base of the tube and
at right angles to the major axis of the tubes The frequency shall be varied
over the range O to 100 cycles per seconde The centre of the screen of the tube
shall be prevented from appreciable movement, eege by clamping the edge of the
faceplate in suitable resilient materiale The tube shall be operated at the
specified electrode voltages with a circular scan pattern having a diameter not
less than 75% of the screen diameter and with the focus control adjusted to glve
cptimum 1line widthe The tube shall be rejected if at any time during the test
the apparent line width exceeds twice its initial valuees

The tubes under test shall be examined visually and tested in accordance with
the relevant Test Specification both before and after the vibration test and will
be rejected if, after vibration, any objectionable defect is found or if any of
the electrical characteristics have changed by more than a specified amounte

11.60 Heater Resonance and Fatigue. The heater supply frequency which shall

be sinusoidal with a distortion not exceeding 1C% shall be swept from 4O CeDeSe
10 267 K/CepesSe &t a rate not exceeding one octave per three minutese

Mechanical resonances are defined as occurring when the output from a detector
exceeds the general mean level by three timese. They shall be determined with
the aid of a piezo-electric transducer, the output from which shall be displayed
on a C.ReOs such that the spot displacement is directly proportional to the
output of the transducers The transducer shall be screwed or clamped to the
body under test and so placed as to measure maximum response and to cause
minimum demping of the resonances. The frequencies of all mechanical resonances
shall be notede

The heater supply frequency shall be held at each resonance within any
of the following bands for 250 hourss=

(1) L5 to 65 CeDeSe
(1i) 360 to 550 CeDeSe
(111) 1440 to 1760 CepesSe
(1v) 2160 to 2640 CepeSe

(v) 700 to 900 C.D.Se
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Any heater supply frequencies shall be replaced by square waves when specifiede
11e7¢ Functional Vibration
1147010 Method A

The valve shall be operated under the specified conditions and mounted
in an approved clamp, and subjected to vibration in each of three mutually
perpendicular directionse The waveform shall be sinusoidal with less than
5% total harmonic distortion. The frequency shall be swept once up and down
between the specified 1limits at a rate not exceeding one octave, per minutes
The peak acceleration at each frequency shall not be less than that given by
one of the envelope curves obtalned by plotting the points in the table below
on log. log. paper, and joining the points with straight lines as in
Fige 111 of this secticni:=

(1) feCeDesSe 10 30 5000 10000
Be 1 10 10 5

(11) f.cepese 10 30 50 5000 10000
ge 1 10 10 2 10

(111) feCopeSe 10 30 50 100 5000 10000
2o 1 10 20 30 30 15

1147.24 Method B

The test conditions as specified in clause 11e7e1e Shall apply except
that the envelope curve shall be determined by plotting the points in the table
below on loge loge paper, and joining the points with straight lines as
in Fige 11¢2 of this section:=

(1v) feCeDese 30 5000
ge 10 10
(V) f.c-p.s. 30 50 5000
Ee 10 20 20
(Vi) f.CopoSo 30 50 100 5000
ge 10 20 30 30

11e8e Vibraticn Life

The test conditions as specified In clause 11+7.1s shall applys The duration
of the test shall be not less than 15 hours.
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119« Fatigue Vibration

The valve shall be subjected to a sinusoidal vibration having a peak
acceleraticn of not less than 3(g) at 30 CeDeSe, r'ising tc 10(g) at 100 CePeSey
and reraining at 10(g) up to 2 k cepese The frequency range 30 ¢/s to 2000 c/s
shall be swept continuously and in each directicn at a rate of one octave per
minute £ 10 secse The duration of the test shall not be less than 100 hours,
of which at least 30 hours shall be in each of three mutually perpendicular
directions. One direction of vibration shall be along the axis to the
cathcdes During the test the valve shall be operated intermittently with not
less than 12 interruptions in each 24 hourse A minimum 'on! period of 1 hour
with an tofft period of 15 minutes shall elapse between each interruption and the
cunulative ton time! shall be at least 20 hours out of each 2 hour periode
The 'on! and 'off! periods shall consist of the immediate application and
removal of the heater voltagee

1110 Functional Shock
11¢10e1e Method A

The valve shall be operated under the specified conditions and
subjected to shock along each of three mutually perperdicular axese
Each shock shall have a duraticn of 6 to 12 milliseconds and a peak
acceleration, defined such that the product of the duration in milli-
seconds and the acceleration in tg! units shall not exceed 600 The
rise time shall be between 0.5 and 1.0 milliseconde The valve shall
receive three shocks in each of six directicnse

1110626 ljethod B
The valve shall be subjected to shock in the most sensitive
direction as determined by the test specified In clause 11+10e1e The

test conditions specified in clause 11.10e1 shall apply, the valve shall
recelve three shockse
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Section 12
BASE AMND CAP ADHESION TESTS

12¢ 10 Assembled valves with bases or caps shall be tested for adhesion of bases,
caps and inserts as specifizd below. At Intervals of two months, ten samples, sclec
at randem by the Inspectorate from the types listed below, shall be subjected to the
fcllowing tests in the order as specified.

12.2.  Torgue and Pull Torque shall be applied gradually between the climents
specified in accordence with Table 1. After arplication of torque and pull, there
shall be no lccsening of cemented joints or looscening by more than 1/32" movement of
mechenical joints.

12e 30 The valves shall be subjected to the Climatic Test, Secticn 10e1 and 10.2.
12.L4e  Torque and Pull shall be repeated after the Climatic Test.
1256 Volves may be selected from the follcwing types and should be mechanically

sound, but failures on elesctrical tests may be used for this teste In the case of
cathode ray tubes, necks only may be accepted for testinge

Base Only Base and Cap

CV 391 CV 265

Cv 394 CV 375

CV 420  (CRT) CV 2109

Cv 429  (CRT) CV 2125

CV 1530 CV 2180

Cv 2175  (CRT) CV 2520

Cv 224l (CRT) CV 2659

CV 2253 CV 2904  (CRT)
CV 2296 CV 254 (CRT)
Cv 2415  (CRT) CV 262 (CRT)
CV 246l  (CRT) CV L6l (CRT)
CV 1868 Cv 2328  (CRT)
CV 2162

CV 2108

12460 These tests will normally be corried cut by the menufacturer but where
fecilities do not exist reference should be made to the relevant Inspecticn
Auchority.

1267 after ccmpletion of all tests the results shall be examined and details
of any fellures reported to the Qualificaticn Approval Authoritye
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TABLE 1

Element Size Torque Pull

Bases having maximum overall

diameter not greater than i2 in. 1b
16,5 mm
Bases having maximum overall
diameter between 16,5 mm 20 in, 1b
and 38 mm
Bases having maximum overall L0 in. 1b

diameter greater than 38mm

Caps having maximum overall

diameter not greater than 1.5 in. 1b
15 mm
Caps having maximum overall 3 ine 1b,

diameter greater than 15 mm

B8G and B9G o 35 1bs
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Section 13

LIFE TESTS

13010 Life Tests will usually be called up in individual Valve Test Specifications.
Where for older specifications this is not done, it is the responsibility of the
manufacturer to control the quality of his product by adequate tzasting whenever
practicable.

However, when such life tests are not practicable the life performence shall
be maintained to an agreed stand-rd by joint Services/Manufacturer negotiation. All
relevant records of 1ife tests performed shell be available for the informetion of
the Manufacturing, Approving ~nd Inspection Authorities when required.
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Seciion 14
PACKAGING

Valves shall be packed according tc the requirements of Joint Service Specification
K1005. The following acceptance tests shall be perfcrmed as recuired during
packaging tests (Sce K1005, Section 7e)

1Lbe1s Test for Inoperatives (sce paregraph 5.14):=

(1) Discontinuities
(2) Shorts

(3) Alr leaks

(4) Broken pins

(5) Loose base or caps

The metheds of test for (1), (2), (3) and (5) shall be those normally used by
the Manufacturer subject to the apvrovael of the Inspecticn Authoritye.

1he2e  Elcctrical Tests
1Le2¢1.  Recelving Valves
TESTS 1le  Anode Current

2e Screen Current and Dicde Current where applicable.

3e Anode Current Cut-offe (Where this is stated in
the Test Specificaticn it is tc be measured as the
average change in grid voltage for a fixed current).

LIMITS When minimum and maximum values only are given in the
Test Specification, the average value of change of the
referenced parameter shall not exceed + 10°° of the
difference between the maximum and minimum limits.

When a bogey value is given In the Test Specification,
the average value of change of the referenced parameter
shall not exceed # 20" of the difference between the
bogey velue and the wider limit.

When e single sided limit is given in the Test
Specification, the cvercge value »f the change shall
not exceed + 107 of this limit.

14.2.2. Rectifiers
TESTS A1l rectifiers shall be subjected to the Load Test as

specified. On gas filled rectifiers this test shall
be made ot least 24 hours after the drop test.

LIMITS Load Test: 4 5% of existing specificrtion limit.

NOTE: Where the Peak Inverse Voltage rating excesds
10 kV, the tolerances shell be rrised frem

5% to 73
1L4e2.3s  Cathode Ray Tubes
TESTS 1e Spot Centrality

2 Beam (or Anode) Current at a fixed peint cr
alternatively = Visual Cut=~off

3«  Useful screen areca to be fully scanned

LIMITS 1e Spot Centrality: The gecmetricel position of the
spot shall not chenge by more than 50% of the
total tolerancee

2e Beam (or Anode) Current, or, alternatively, Cut-off.
When minimum and maximum limits arc given in the
Test Specification, the average volue f the change
shall not exceed 4+ 207 of the difference betwesn
the maximum and minimun values.
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1he2.4e  Small or Medium

3e

When a single sided 1limit is given in the Test
Specification, the average value of change shall not

exceed + 10% of this limit.

Deflection Sensitivity. (Electrostatically
deflected tubes only): 50% of the total tolerance.

Power: Transmitting Velves

TESTS

14e245.  Magnetrons
JESTS

1.

2.

1.

2e

1o
2.
3.
Le
1e

2e
3e

L.

Any Functional Test given in the Test Specification

(ignoring the time clause).

If no functional test is specified, test as for
receiving valves in Section 14+2.1 above.

Functional Test e.g. Pcwer Output: + 10% of existing

specification 1limit.

As in Scction 14.2.1 above.

Power Ouiput Test
Frequency Pulling
Peak Anode Voltage
Frequencye.

Power Output: 4+ 10% of existing specification limit.

Frequency Pulling: + 10% of maxumum limit.

Peak Anode Voltage: & 107 of existing specification

limit.

Frequency: 4+ 10% of the difference between the
specification 1limits or + 20% of the difference between

the bogey value and the wider limit.

14e2.6s  Reflex Klystrons

IESTS

1e
2
3
1.
2e

3.

Power Output
Reflector Voltage
Tuning Range

Power Output: + 20% of existing specification limit.

Reflector Voltage: + 10% of the difference between the

specification limits.

Tuning Range: As in the Test Specification.

14e2.7. Gas Filled Tubes

All tests to be made not less than 24 hours after the drop test.

Te

2e
1e
2.

Load Test as for rectifiers

Striking Voltage

Load Test: as for rectifiers (See 14e2.2.)
Striking Voltage: + 107 of the difference between

the existing specification limits.

14e2.8,  All other velves. VWhere the specification requires
be made this test shall be the package acceptance teste

Where no functional test is given life test conditions shall be useds

Where neither functional nor life test conditions are stated selected
specification tests mey be used in agreecment with the Inspection Authority.

Section 14e. Page 2.
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SECTION 15

QUALIFICATION APPROVAL

15¢ 1o Bzfore valves can be acceuted to a contract for supply te the Services it is
necessary for the menufacturer to obtain Qualification Approvel of the design of the
valve to be supplied. This condition does not apply to the v:lves listed in Appendix
XVII. The name of the Approving Authority is given in the Test Specification.
Qualification Aprnrovel given by that Authority will apply to contracts for any Service
unless otherwise stated.

15¢1e 10 If Nualification Approvel is requirzd in connection with any rarticular
contract the eppropriate Authority is te be informed of the despatch of the sample
vclves and refercence made to the contract concerned. However, 1t Is not necessary
for a manufacturer to wait until he h's received a contract before submitting
valves for Qualification Approval,

15¢ 1626 Sample valves submitied fer Qualificaticn Approvel shall be accompanied
by Form S.S8.C.238 duly ccmpleted by the manufacturer. (Specimen forms may be
obtained frcm the T.V.C. Office, Ministry of Aviation, Castlewood House,

77, New Oxford Street, London, WeCele).

15¢ 1030 The specifiaed marking need not appear on sample volves submitted for
Qualification Approvel but the vhlves and packoges must be clearly morked ©o
provide safe means of identification.

150 Tolte One hundred sample valves will be required for Nualification Appreval of
a Reliable Valve, twelve cf a Scmiconductor Diode and six of all other types except
when otherwise directed by the Approving Authority.

15.1¢5¢  When velves are submitted for Qualification Approvel two sample valves
will be sealed and held for reference, one by the Approving Autherity and one by
the manufacturer, to enable cemparison to be made later with valves purporting to
be in accordance with approved samplese When this is impracticable adequate
information (including drawings and photographs) to the satisfaction of the
Authority will be accepted in licu of a sample valvee

150 1466 Valves submitted for Ap:roval will be tested to this Specification and
tc the aprropriate Test Specificatione They may also be tested in equipment
typical of that in which they are intended to be usede

15e1e7e Bulk deliveries are not to be made by a manufccturer until he has
received notification of Qualification Approvel from the Authoerity, except when
delivery under a concession hos been approveds (See Clause lLe2), cr when
Approval has been given for the use of the valve in MDAP equimente.

15024 Produciticn Aprrovals When valves are produced in accordance with Appendix IX a
further stage of approval may be demanded. The number ~f velves required will be
determined by the Insiecticn Levels and icceptable Quality Lev:ls stated in the Test
Specification and shall be not less then the minimun number which will allow the
specified Acceptable Quality Levels to be assessed.

Valves supplied for this stege of a:provel shall be selected at randem from the
production lot and shall be acccmpanied by full test results obtained on a similar
sample from the same production lote
15¢3e  Manufacturers shall submit new somples of valves for Quallfication Approval if:~

(a) changes in design (as compered with previously approved volves) likely to
affect the performcnce of the velve are introduced,

or (b) the Interval since the tyse was 1nst manufactured to Covernment order
exceeds five yearse
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15elie  When a subsidiary factory is required to manufacture a valve, of a type and
design for which Qualification Approval has already been granted to the rarent factory,
the following vprocedure shall apply:-

(a) Semples shall be submitted for Qualification Approval.

(b) The Approving Authority will make a preliminary inspection of the samplese
If they appear to conform tc the design already approved for the parent
factory the manufacturer will be informed so thnt delivery of valves may
proceed while full Qualification Approvel tests are being completeds

When changes in design have been approved for the parent factory a separate
submission cf samples by a subsidiary factory will not always be necessary. At the
time of the submission of samples the parent factory shall state whether it is
intended to introduce the medification into valves manufactured by a subsidiary
factorye The Approving Autherity will then state whether a separate submission by
the subsidiary factory will be required.

15¢5¢ Qualification Approvel granted in respect of a sample batch of valves shell
not be taken to approve any departure from the specified requirements for that type
of valve that may have existed in the samples submittede Any such departure from
the requirements of this specification must be specifically mentioned in the
covering correspondence if a concession approving it is desired by the manufacturer.

15460 Correspondence grenting Qualification Approval will refer to the valves only
and will not include packing unless this is expressly statede

1507« Maintenance of Oualification Approval Tests

157 1e When required by contract documents Maintenance of Qualification
Approval Tests will be performed at suiteble intervals (normally not more
than once in six months) during the course of manufacture cf the valves
ordered.

When requested by the Inspection Authority the contractor shall
provide the Testing Authority® with the necessary samples at the appropricte
intervals and shall certify thet such samples are typical of the bulk Supplye

The Testing Authority will report the results of the tests to the
Inspection Authority, Qualificacion Approval Authority, Production
Departments and the Contractor.

Failure to pass Maintenance of Qualificaticn Approval Tests will
at cnce be notified by the Testing Authority to the Inspection Authority,
Qualification Approval Authority, Production Departments and the Contractor,
and acceptance may be suspended.

1567626 In circumstances which indicote that valves may fail to meet the
Qualification Approval requirements, the Inspecticn Authority may propose
that the tests described in 15.7.1. be exceptionally applied. On so doing,
the Inspection Authority shall formally notify the Contractor to this effect
and may suspend acceptonce as from the date of the notice, pending the
outccme of the teste.

* Director E.I.D. "Aqufla", Golf Road, Bremley, Kent.

Section 15. Page 2.



Section 16

HOLDING PERIOD
Part 1. MANBATERY

16.1. All valves intended for delivery on contract shall, after completion of
manufacture, be held in store for a specified holding period and shall then be
tested or retested prior to despatch. Valves shall not be operated during the
holding period.

16.2. The Test Specification will normally specify the minimum duration of the
holding period together with the tests which are to be performed after completion
of the holding periods Any valve failing to pass the specified tests shall be
deemed a failure and removed from the lot,

16.3. Where in Test Specifications no mention of holding period is made the
following Clauses appropriate to the class of valve shall apply.

16,3.1«. The manufacturer may at his discretion perform any of the other
tests specified in the test specification either prior to or after,
completion of the holding period.

16,341, Air, Water and Radiation Cooled Valves excluding General
Purpose Receiving Valves.

1643.11 Duration of the Holding Period

8 The minimum duration of the holding period shall be fourteen
aySe.

16.3+142o Post Holding Period Tests

Inspection for inpperatives together with a measurement of

reverse grid current shall be performed, The maximum limit of -Igl

shall not be more than 10% above the limit specified for this test
in the test Specification.

{643.2« Cathode Ray Tubes
1643241 Duration of the Holding Period
Minimum duration of the holding period shall be seven days.

16.342+2¢ Post Holding Period Tests

The tests to be performed after the holding period shall be agreed

with the Specification Authority,.
16433 Gas or Vapour Filled Valves (Cold Cathode)

163031« Scaling Tubes (including Vacuum Counter Tubes)
(CeMo tubes etc.)

16.3.3.1,1. Duration of the Holding Period and Post Holding Period Tests

The minimum duration of the holding period and the tests to be per
formed after the holding period shall be agreed with the Specification

Authority.
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16.3.3.2. Spark Gaps, Arc_Discharge, Trigger and Display Tubes
16.3.3.2.,1, Duration of the Holding Period

Minimum duration of the holding period shall be fourteen days.

16.3.3.2.2, Post Holding Period Tests

Inspection for inoperatives together with specified measure=
ment of eigher ignition or trigger voltage, as appropriate, The
limits in the Test Specification shall applye.

1643.3+3+ Stabilisers (Glow Discharge and Reference Tubes)

1643¢3e341, Duration of the Holding Period

Minimum duration of the holding period shall be fourteen days.

1643.3.342s Post Holding Period Tests

Inspection for inoperatives together with specified measure-
ment of maintaining voltage. The limits in the Test Specifica-
tion shall apply,.

1643el4s Gas or Vapour Filled Valves (Hot Cathode)

16,3.4.1, Ignitrons, Excitrons Rectifiers and Hydrogen Thyratrons
16e3.44141, Duration of the Holding Period

Minimum duration of the holding period shall be fourteen
days.

16e3.4e142¢ Post Holding Period Tests

Inspection for inoperatives together with a high voltage
teste The limits in the Test Specification shall apply.

16.3.4.2¢ Thyratrons (other than Hydrogen)

16,3.4.2.1, Duration of the Bolding Period

Minimum duration of holding period shall be fourteen days.

16.3.4.2.2, Post Holding Period Tests

Inspection for inoperatives together with ignition
and high voltage tests, The 1imits in the Test
Specification shall apply.
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1643.5. Klystrons (High Power)

16e3e5¢1+ Duration of the Holding Period

Minimum duration of holding period shall be twenty-
eight days.

16.3.5.2« Post Holding Period Tests

The tests to be performed after the holding period
shall be agreed with the Specification Authority,.

16,3460 Klystrons (Low Power)
16¢346.1. Duration of the Holding Period

Minimum duration of the holding period shall be
fourteen days.

16.,3.6.,2, Post Holding Period Tests

The tests to be performed after the holding period
shall be agreed with the Specification Authority.

16,3.7. Magnetrons
1643+7.1. Duration of the Holding Period

Minimum duration of the holding period shall be
fourteen days.

16,3+7.2, Post Holding Period Tests

Where a test for stability is included in the test
specification it shall be repeated, otherwise, the tests to be
performed shall be agreed with the Specification Authority,

16.l4s. Repeat Tests

The manufacturer may, in addition to the relevant tests specified in
Clause 16,3 elect to repeat certain of the remaining tests detailed in the
Test Specification,

1645 Double Holding Period

Where a Double Holding Period is required, the Test Specification will
state the details of the tests which are to be recorded.

16,6, Changes in Characteristics

In certain cases it may be necessary to specify in test specifications,
allowed changes in characteristics for individual valves during the Holding Period.

Pank2 DELAYED SHIPMENT of InSPECTEP VAWES
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Section 17

GROUPED TESTING OF STRUCTURALLY SIMIL.R VALVES

When two or more types of valves with identical clectrode designs are being tested
they may be considered as one for the purposes of certain individual tests, subject to
the approval of the Inspection Authoritys
17e1e Examples of such similar types are:-
(a) A pinned miniature valve and its flying lead version, and
(b) The double diodes CV4007 and CVLO25.

1726 Examples of tests suitable for group testing are:=
(a) Life tests

(b) Certain Capacitance Tests, and

(c) Noise Factor Measurements

Section 18

CONTINUOUS PRODUCTION AND TESTING PROCEDURE

Certain testing irocedures in this specification (e.g. Reduced Inspection in
Section 7 of Appendix XI) are contingent upcn production being continuous. For such
purposes Continuous Production is defined as prevailing when:-

(a) There has not been any change of design or place of manufacture,
and

(b) There has not been a break in production exceeding one month
(or a longer period if approved by the Inspection Authority.)
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Section 19 \
RADIOACTIVE VALVE //

|

|

‘—75:?:__‘DE?TET@192. A redloactlve Valve for Joint Service use is defined As one into |
whose manufacture o radicactive substance cor cemposition hes deliberately/been introduced:
In this context a radicactive substance or cemposition means one having /radiocactivity in ]
excess of 0.002 microcuries per grom, f

/

except (a) that any one substance listed in the Table below may be/introduced at the
indicated level without the valve coming into the Rac;Yoactlve Class.

and (b) that more than one substance listed in the Table belcw may be introduced
without the velve ccming into the Radicactive clags providad shat the sum
of the fractions of the permitted Quantities in Column 2 of the Tables
does not exceed unitye /

2ege = a Volve containing 0.8 microcuries og,/f(rypton 85 would have 8/10

of the permitted quentity cf that material It it also contained 0602

micrccuries of Caecsium 137, this would,’ré'e/;resent 2/10 of the permitted

quantity cf that material, making the sun of the fraction 8/10 + 2/10 = 1.0"

TABLE /
OF_RADIOACTIVE SUBSTANCES SHOWING n{_z_;NT ITINS PERMITTED WHEN ONE |
SUBSTANCE ONLY IS USED WITHOUT THAT VALVE COMING INTO THE RADIO=
ACTIVE CLASS

Column 1 Column 2 Column 3 |
. Radiztion Dose Rate |
cuantloy Allgwed  Filowed ot Surface |
Substance .I%(;Zr'z;—é;;r%as—n of Valve in Millirads
S dom— per Hour
Hydrogen 3 (H3) 1.0 0.01
Carbon 14 (C14) 1.0 0601
Chlcrine 36 (C138) 1.0 0601
Nickel 63 (N163) 0.1 0.01
Krypton 85 (Kre 85) 1.0 0.01
Caesium 137 (Cs 137) Oe 1 0401
Thorium Ndtural 0.1 0.01
| Thalli 204 (r1 20kL) 0.1 0.01
| Lead 2 Qe 1 0601
| Radf 0.1 0.01
Uranfum Naturzl (U 238) Oe 1 0.01
19¢2.  Radioacpivity Declaration by lanufacturer
When pedicactive meterial is incorporated into any valve whatever, the
radioactive gubstance(s) and quantity(ies) concerned must be declared to the Qualification

Apcrovael Aythority at the time of submitting samples for Approval.

19¢2¢1s  Ministry of Aviation T.L.5b (T.V.C. Office) shall be informed for
hose valves having CeVe numbers but without C.V. Specifications.

19e3e / Radicactivity Declarcticn by Aprrovel Authority

The Qualification Approvel Authority (or M.0.A./Tele.5b as appropriate) shall
Supfly to other Specification and Qualification Approval Authorities and to the
InSpectorates detalls of the Radioactive content of valves whether or not thesc valves
11 within the definition of 2 Radioactive Valve. This informaticn shall also be
nserted on the Qualification Approval Certificate.

19¢3¢1e The Specification Authority shall endorse the relevent C.V.
Specification, "This Valve may be Radioactive™.

194  Further informeticn cn Services Radicactive Valves and their problems {s given
in TeV.C. Information Sheet No. 11e

19«5« Sources of further information on general radioactivity matters and Codes of
Practice are listed in Appendix XVI.

Rocdbio live. vobots UL comfrom 15 (ke ruiremsak il i fpintiy G b3 A oo

Section 19« Page 1.




JOINT SERVICE SPECIFICATION K1001
APPENDIX I
VALVE DIMENSIONS
1. GENERAL

This appendix contains general outline drawings of various types of valves,
Wherever possible, Test Specifications will define dimensional requirements by
reference to B.S.4L8,

2, INDEX OF DRAWINGS

The Drawings comprising Appendix I are:-

gz_‘g_n(i)_ng Drawing Title

Conventional Glass Valves

Valves fitted with B9G Glass Base

Double Ended Glass Valves (Transmitting Type
without Base).

Cutline Dimensions of Valves B7G and B9A.

Top Caps

Anti-Corona Connector

B8B and B8G Glass Base Valves

Cartridge Crystal Valves, Dimensions

Concentricity Gauge for Cartridge Crystal Valves
Shielded Co-axial Crystal Valves, Dimensions

Concentricity Gauge for Shielded Co-axial
Crystal Valves

Outline Dimensions of Miniature Valves BSA/F,
BSB/F and B8D/F,

Outline Dimensions of Miniature Valves Type
B7G/F and B9A/F,

WO~ E WD —
> >

—_ -
- O

Appendix I, Page 1,



APPENDIX 1 KioOl

DRAWING N°I
CONVENTIONAL GLASS VALVES

>

N<F exo™Y no

A H J z F L
G e
| (111 | /AN S
7 e
SOLE OF BASE c LOCATING PIN

OVERALL LENGTH OF VALVE INCLUDING PINS,SPIGOT AND TOP CAP
OR TERMINAL(SCREWED oow~)nr PRESENT

DIAMETER OF VALVE AT PART OF MAXIMUM DIAMETER.

DIAMETER OF VALVE BASE AT PART OF MAXIMUM DIAMETER,
EXCLUDING LIP IF ANY.

DIAMETER OF DOME OF VALVE

LENGTH, EXCLUDING PINS AND TOP CAR
HEIGHT OF BASE FROM SOLE OVER WHICH DIMENSION'C" APPLIES

HEIGHT FROM SOLE TO PART WHERE DIMENSION™D" APPLIES
HEIGHT FROM SOLE TO PART OF MAXIMUM DIAMETER,

HEIGHT FROM SOLE TO TOP OF VALVE,INCLUDING TOP CAP IF ANY
HEIGHT OF LOCATING PIN FROM END OF CONTACT PINS

HEIGHT FROM LOCATING PIN TO TOP OF VALVE INCLUDING TOoP

CAP IF ANY.

K 100l. At[Dt APRIL 1946

(222327)




KIOOI

DRAWING No. 2.

VALVES FITTED WITH B9G GLASS BASE
P

APPENDIX I

| o'/t-‘r
) \
l B
s|] € THIS SHOULDER
SHALL PROVIDE
' GOOD ELECTRICAL
CONTACT
34mm. |
(SEE NOTE 2)
| T
‘ Q !
™M
|
DETAILS OF BASE
ARE SHOWN IN
i t’ APPENDIX IV
A K DRAWING 8
LIMITS IN ram. (SEE NOTE 1
DILENSION [ MIN. WiX. | NOTES
E 56. 5 62
M 8.5 11.5 2
P 4
Q 36. 1 37.2
T 9.5 3
S - - 4

1l.The dimensions stated sbove are mandatory unless
the test specification for an individual valve

states otherwise.

2.A 34 mm. ring gauge may be used.
JeExtent of metal in valves not completely cammed.
4.This dimension will be specified,where applicable,

on an individual test specification.

OCT. 1956

KIOOl/ Al/D2



APPENDIX | KIOOI

DRAWING No. 3

DOUBLE ENDED GLASS VALVES
(TRANSMITTING TYPE WITHOUT BASE)

ATHENET  pivensons (seE NOTES)
- i OVERALL LENGTH OF VALVE INCLUDING ANY
/' Lf | PROJECTIONS SUCH AS SEALING=OFF PIP.
-
( 1 ‘

DIUMETER OF VALVE AT WIDEST PART,

ANY PROJECTIONS SUCH AS
=OFF PIP OR CAP.

DIAMETER OF MAIN PARALLEL SIDED
PORTION.

GREATEST PROJECTION OF CAP BEYOND
BULB.

GREATEST PROJECTION OF PIP BEYOND
BULB.

LENGH OF MAIN PARALLEL SIDED PORTION

LENTH OF VALVE FROM FLANGE TO FLANGE]

EXCLUDING ANY PROJECTIONS FROM THE
A FLANGE.

LENGTH OF CENTRE CURVED PORTION
OF VALVE.

am m O O © >

I

(&

WIDTH OF FLANGE, IF DIFFERENT FROM C.

3
1?_

LENGTH OF END NON-PARALLEL PORTION,
LESS THICKNESS OF FLANGE.

—

LENGTH OF PROJECTION FROM FLANGE
OF PIP ETC.

THICKNESS OF FLANGE.

DIAMETER OF NARROWEST PARALLEL
SIDED PORTION.

LENGTH OF METAL CONNECTING CAPR

0O %v zZzZ

DIAMETER OF METAL CONNECTING CAP

NOTES:

1. THC DIMENSIONS ‘A TO'F ARE THOSE RECOMMENDED AS CONSTITUTING TOGETHER A
SUFFICIENT SPECIFICATION OF BULB SIZE. IT IS OBVIOUS WHERE MAXIMA, MINIMA OR
BOTH SHOULD BC SPECIFIED. THE DIMENSIONS ‘G’ TO '@ SHOULD IF POSSIBLE ,BE LEFT
UNSPECIFIED.

2 THE END OF THE WALVE WHERE THE FLAMENT LEADS EMERGE IS CALLED f THE OTHER END IS
‘Q" DMENSIONS PROBABLY SYMMETRICAL CAN IF NECESSARY BE DISTINGUISHED BY SUFFIX ‘Q”OR t
ACCORDINGLY, EG. Da,Df. IF NO SUFFIX IS GIVEN THE DIMENSION SHALL APPLY TO BOTH ENDS.

3. THE TEST SPECIFICATION FOR AN INDIVIDUAL VALVE WILL STATE WHETHER THE ANODE LEAD IS TO
BE BROUGHT OUT THROUGH A PINCH OR AT THE SIDE OF THE BULB AND WILL STATE ANY
REQUIREMENTS CONCERNING THE TYING BACK OF LEADS.

KIOOI- Al D3, APRIL 1946




KIOOI APPENDIX T

DRAWING No. 4.
OUTLINE DIMENSIONS OF VALVES B7G AND B9A

90° *3%’

A Nomrmal overall length of wvalve incliuding pins
and top cap where applicable.

Max. diameter of bulb.

Seated height including top cap if fitted.
Seated height (retainer reference position)

o

NOTE

For details of bases and valve outlines
see Appendix IV and B.S. 448, Seotions
B7G and B9A.

OCT. 1956 KiOOl/al/p4



APPENDIX I KIO Ol

DRAWING No. 5.

TOP CAPS
FIG. I. FIG. 2. FIG. 3.
A [
S <A 0-25
"5— [Nore | ¥ NOTE 3 m_’_ !,MAX-
e - }
{ :r P tg&% I O-590
3 Py { 1 +0-010 B
R e e i
DIMENSIONS
(In inches except where otherwise stated)
B.S.448 TEST
REF. SPEC. | FIG A B
REF, MIN MAX MIN
CT2 Se1 1 0.355 0.365 0.30
CT1 5e2 1 0.245 0.255 0.21
5‘3 2 9m.
CT6 Sely 2 0.47 0.30
T3 5.5 1 0.559 0.573 0.38
CTh 5.6 1 0.740 0.760 0.63
cT9 5.7 1 0.313 0.377 0.50
5.8 1 20,3mm. | 20,6mm. 19, Smm,
5.9 1 15.5mm, 16, 2mm, 20,0mm,
5.10 1 14 ,9mm. 15. 1mm, 12.5mm,
o1 5.1 | 3 0.585 0.595 0.47

NOTES

1. Caps may be fitted either with or without a skirt. The
skirt may be of sny convenient shape or material but the
dimensions 'P'and 'Q' will be specified when necessary.

2, Dimension 'B' represents the length of the contact
surface. It must be substantially cylindrical for Caps
Fig. 1 and Fig.3.

3. The screw for Cap 5.3 is 4mm. metric thread. The screw
for Cap CT6 is 6BA thread, formally 5BA.

L. Specification B.S.448 shall apply where shewn in the
table of dimensions.

Oct.1956 K1001/A1/D5



K100 APPENDIX |
DRAWING No. 6.

ANTI- CORONA CONNECTOR.

6!
(THIS PART IS FIXED TO THE VALVE),

55—
re— 312—

131 =

6:2

(THIS PART WHICH FITS 6°1 ABOVE,
IS SHEWN FOR INFORMATION ONLY),

48—
o r- P .25
RAD: 30 ] -

72z 23 RAQ
Yo
L . :
‘08 RAD f
475 -2]l Dt} 41 . ITDIA.
ez l‘ ”\Lal
5 04’ 4638 |12 vcér%
—-383" MAX
: 000 70 BOOY.
‘508 |50 =-00s"

NOTES:-
| ALL SHARP EDGES AND BURRS TO BE REMOVED

2.ALL PARTS ARE TO BE SILVER PLATED.

3 UNLESS OTHERWISE STATED TOLERANCES ON OIMENSIONS ARE TO BE
WITHIN THE LIMITS 20-005S

APRIL 1946 KIOOI. Al/D6



APPENDIX I KIOOI

DRAWING No. 7/
B8B & BBG GLASS BASE VALVES

| JAR

-

Normal overall length of valve including
pins and spigot and top cap when applicable.
Diameter of bulb or can if fitted.
Seated-height excluding top cap.

Seated height including top cap when appli=-
cable.

Diemeter of shell.

tgw =

(/2]

For further details see Drawing No.l2, Appendix
IV and B.S.448.

OCT. 1956 KIOOl /[ Al/ D7



APPENDIX T K100

DRAWING No.8.

CARTRIDGE CRYSTAL VALVES.
DIMENSIONS.

R o

>

-

AT
|| ]

H—stt—-C ——

DIMENSION | —— N_'“c“i:’“' NOTE
A 0-093 | 0-096
B8 O-247 0-250
C 0-+83Ss 0-578
D 0-210 0-228
£ - 0-240
F 0-285 | O-31S
G 0-050 | 0-080
H 0-195 | 0-208
J 0-0IS NOMINAL  (111)
K 0-l2s _I W
OVERALL LENGTH
WITH ABOVE | 0-780 | 0-840
TOLERANCES

NOTES (i) K IS THE APPROX. MIN. DIAMETER OF A CIRCULAR FLAT
ON THE ASSEMBLY, THERE MUST BE SOME CHAMFER
AROUND THIS FLAT, AS SHEWN.

(i) A HOLE 1S TO BE MADE IN THE CENTRE OF THE FLAT,
AS SHEWN, (WITH !/ . IN. DRILL OR 12 B.A. TAP) OF APPROX.

DIAMETER — — — — == = — — O-08 N
AND NOMINAL DEPTH — — — — — 0-Ol IN.

(i) 9 1S THE NOMINAL LENGTH OF THE CHAMFERED PORTION.

(i) CONCENTRICITY MUST BE CHECKED BY USE OF GAUGE
AS DETAILED IN DRAWING No. 8A.

KIOOI /Al /D8. MARCH 1952




APPENDIX ]

KIOO!

DRAWING No.8A

CONCENTRICITY GAUGE FOR CRYSTAL VALVES

MATERIAL .

HARDENED
STEEL

OPERATION '~
()

®

()

f_
=

DIMENSIONS (INCHES) TOLERANCES .
W O3S O-00! NMAX. ON DIAMETERS.
X  ©O-206 0-008 IN. MAX. ON LENGTHS.
Y 0878 INISH -
2 ook FINISH - EDGES SLIGHTLY

CHAMFERED.

INSERT CRYSTAL VALVE INTO GAUGE.

PART OF DIMENSION A (TIP) MUST FIT EASILY
INTO PART “tu’* OF GAUGE.

PART OF DIMENSION B MUST FIT EASILY INTO
PART “st” OF GAUGE.

PART OF DIMENSION F MUST BUTT AGAINST
SURFACE “s” OF GAUGE.

KIOOI/A] /D8A

MARCH 1952



APPENDIX I KI10OI

DRAWING No. S.

SHIELDED COAXIAL CRYSTAL VALVES
DIMENSIONS.

) 750" +-010" .
r 1

050" ” ”
03 -258
’Oog o) l - 2 40’

w
N
"]

&
|-&

il
i
£

[ J

5
K3

!
on
>

<
Ow
)8‘ w

POINT RADIUSED

*0058* NOM.
PIN DETAILS
NOTE = CONCENTRICITY SHALL BE CHECKED

BY THE USE OF A GAUGE AS DETAILED
IN DRAWING No.9A.

KIOOI/AL /D9 MARCH 1952



APPENDIX 1 KIOOI

DRAWING NoSA.

CONCENTRICITY GAUGE
FOR SHIELDED COAXIAL CRYSTAL VALVES.

I _'{-___ ___=i2s]
. sse’ 3 |osaput
3 rgsex of) |1eessy

KioOT AT DIA. MARCH 1952



KIOOI APPENDIX I

DRAWING No. |10O.

OUTLINE DIMENSIONS OF SUB-MINIATURE VALVES

BSA/F BSB/F B8D/F
(FORMERILY B5A) (FORMERLY B58) ( FORMERLY BBD)
4 ”
' 0-365"
/\ : Ny ! /(—r
28-5mm
MAX .
" A |D
A
RED
SPOT
Cr T
35 S5-4mm. 4
_ )~ iMax. 5
_‘4 Fodmm, . 2 2 6
| MAX. 2 7
| 8
NO‘TS

lo The leads shall be flexible tinned wire,
0.017 inch nom. A4ia,

Electrotinning shall not be used.

2 The minimum length of all leads shall be
1.5 inches.

3¢ The dimension A is measured from the sole
to the retainer reference position as
detenained by ring gauges.

4. The names B5A, B5B and B8D are now reserved
for the vaulves when the leads are cut short
to fit in holders.

S¢ For further details see B.S5.448.

APRIL 1958 KIOOI /Al [/ DIO




APPENDIX I KIOOI

DRAWING No. |I.

OUTLINE DIMENSIONS OF MINIATURE VALVES TYPE B7G/F & B9A/F

) /,"f\l
N |

A Seated height, inoluding top cap if fitted.

B The maximum diameter of B7G/F is 19 m and
of BOA/F is 22 mm.

0 Measured from the sole to the retainer
reference position as determined by a ring
gauge 7/16 inch int. dia.

D The leads shall be flexible tinned wire
0.017 inch nominal diameter and 1.5 inch
minimum length.

Electrotinning shall not be used.

For further details see B.S.448,

OCT. 1956 KIO Ol /Al/ DIl
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JOINT SERVICE SPECIFICATION K1001
APFENDIX II

ABBREVIATIONS AND SYMBCLS

The symbols given in British Standard 1409 $1950 "Letter Symbols for

Electronic Valves" are used in Ke1001 Test Specifications as far as possible

but they do not cover all the requirements of those specificationse Many
additional abbreviaticns and symbols are used and these are given in this
Appendix together with those of BeSe1409e

Many K 1001 Test Specifications were issued before BeSe1409 was published
and they contain a number of abbreviations which conflict with the
meanings given in the British Standarde Although appropriate changes are
made, if practicable, when these specifications are revised it is

unlikely that the amendment of conflicting symbols will be ccmplete in the
foreseeable futures The alternative meanings will be found in this
Appendix and the correct ones shcould be easily understood frcm the

context in the Test documentse

The symbolic nemes fcr valve bases are in general theose given by the
British Radio Valve Manufacturers! Assoclation.

Subscripts in printed documents such as BeS.1509 and manufacturers!
catalogues are usually printed slightly belcw the line of the printe This
tdropping" of subscripts cannot be readily done with a typewriter;
therefore, as Test Specifications are generally reproductions of typed
papers, the symbols in this appendix are given with the subscripts on

the same line as the main letteringe

Appendix II, Page 1



ABBREVIATIONS AND SYMBOLS

B.S.1L09 K1001 (pricr to adoption of BS 1409)
A Ampere. Anode
a Anode

A1 etce First anode etcs (See Note 1, Page 8)
Aa,Ab Anodes in a multiple valve (See Note 2, Page 9)

AC Alternating current
Ad Diode anode
AF Audio frequency
Ag Cas amplification in phototubes
Ao Oscillatcr anode (See Note 3, Page 9)
ASE Overall amplification in secondary emission amplifiers
B Beam forming platese Energy bandwidth of a receiver
B Erightness in cathode=ray tubes
b (Used as a subscript) Battery or other source
B2A 2=pin base used on G.Ms Counter tubes
B2B 2=pin basz for photc-conductive cells
B3A American Pee=Wee 3=pin base
(See Appe IV, Drawing No. 28)
B3B/A
B3D
B3D/F Transistor base with flying in-line leads
B3G 3=pin in=line lead glass base (See Appe IV, Drawing No.10)
BL Original British L4=pin base (See Appe IVe Drawing Noe 5)
BLA American L4=pin base used on CV398, CV2752, CV2B1L etce
(See Appe IV, Drawing No. 29)
BLB L=pin base for phototubes (See Appe IV, Drawing Noe 30)
BLD American Super Jumbo 4=pin base with bayonet
(See Appe IV, Drawing No. 22)
BLE L=clip base for cathode-ray tubes
BLF American Jumbo 4=pin base (See Appe IV, Drawing Boe 23)
Bel L=pin base with bayonet (See Appe IV, Drawing Noe 41)
BS British 5-pin base (See Appe IV, Drawing No. 5)
BSA B5A/F base with leads cut short for insertion in a valveholder

B5A/F 5=lead, in-line, subminiature base with flying leads
(See Appe I, Drawing Noe 10) (Mullard and MeO.V.)

B5B BSB/F base with leads cut short for insertion in a valveholder
BSB/F 5=lead button base with flying leads for subminiature valves
(See Appe I, Drawing Nos. 10)
B5D American Giant 5-pin base (See Appe IV, Drawing Noe 33)
B5E Alternative version of B5D (with metal shell)
(Eimac and ReCeAe, See Appe IV, Drawing Noe 3L)
BSF Alternative versicn of B5D (Mullard and Phillips,
See Appe IV, Drawing Noe 35)
B5G B5G/F base with leads cut short for insertion in a valveholder.
B5G/F American 5-lead, In=line, subminiature base with flying leads
BSH
BSH/F 5=lead, in=line, flat miniature base (Hivac)
B5J

B5J/F Fressed glass electrcmeter base (Mullard)

Appendix II, Page 2



B.S.1L09 K1001 (pricr to adoption of BS1409)

BSK 5-pin Super Ciant Base (Philips)

B7 British 7-pin base (See Appe IV, Drawing No. 5)

B7A American Septar 7-pin base (See Appe IV,Drawing Noe 24)
B7B 7-pin CRT base (E<MeIs) (See Appe IV, Drawing Noe 5. )
B7D American Medium Shell Giant 7=pin base with bayonet

(See Appe IV, Drawing Noe 25)
BTE/F American 7=lead, in-line, flat subminiature base
B76G Small buttcn miniature 7=-pin base (See AppelV,Drawing Nos 9)
B7G/A Welded lead version of B7G base (SeTeCe)
B76/B Welded lead version of B7G base (GePeOs)
B7G/F B7G base with flying leads instead of pins

B8A Rimlock 8-pin base with location boss

B8B 8=pin glass base

B8D B8D/F base with leads cut short for insertion in a
valveholdere

BSD/F 8=lead circular subminiature base with flying leads
(See Appe I, Drawing No. 10)

BEE 8=pin CRT base (Formerly E.Me8, See Appe IV,Drawing No, 17)
B8F AMmerican 8-pin base used cn CV2519 (4X150 A)(See
MIL-E=1 spece)
B8G 8=pin locking~in base (See Appe IV,Drawing Noe 12)
B8G/F B8G base with flying leads
B9 British 9-pin base (See Apps IV, Drawing Noe 5)
BO9A 9=pin Noval base (See Appe IV, Drawing No. 26)

B9A/B Welded lead version of B9A base (GePeOs)
B9A/D B9 base with central exhaust tubulation (Mullard)
BOA/F BY9A base with flying leads

BY9B 9=pin base for vibrators
B9G 9=pin glass base (See Appe IV,Drawing No, 8)
B9G/B Welded lead versian of B9G base (GePeOe)
B10A
B10A/A 10=-pin glass base with welded leads (SeTeCe)
B11A American 11-pin Sub=Magnal base (See Appe IV,Drawing N0e27)
B12A American 12=pin Duodecal base (See Appe IV,Drawing Noes 39)
B12B 12=pin spigot base (See Appe IV, Drawing Noe 16)
Bi2D 12=pin side contact CRT base with key
(See Appe IV, Drawing No. 15)
B12E B12A base with cap on spigot (See Appe IV,Drawing Noe 47)
B12F 12=pin glass base for CRT (Electronic Tubes Ltds)
B126 12=pin glass base for CRT (EeMeIe Ltde)
BiLA American Diheptal 14~pin base (See AppeIV,Drawing NoeLO)
B14B 14=pin pressed glass base for CRT (EeMeIe Ltde)

B15A3 3=pin base (formerly 3-pin Quindecal) used on CV339
(See Appe IV, Drawing No. 21)

B15B 15=pin glass base (EeMele, used on photcmultipliers)
B22 Baycnet Lamp Cap (See Appe IV, Drawing Noe 114)
BCL Medium 4-pin bayonet base (See Appe IV, Drawing Noe L41)
bp Beam forming plate
c Capacitance (for associated circuits)
c Capacitance (for valve)
C in (Input crid to all electrodes except anode
Capa)
C out (Output Anode to all electrodes except grid
Cape)

Appendix II, Page 3e



BaSe 1409

cf

cm
CelMoFo
CRT

cw

DeFe

€q

ESD
ESF
ext

£(=)
f{+)

f max
£ min

g
ge

k1001 (prior t9 adoption of RS 1409)

(o]
C=all
Ca=all
Cac
Cae

Cag
ccC

Cge
Cge

CK12

CL3
CL6
CL7
cm

CRT
c/s

Cx=all
Cxy
Cy=all
D

d

db

DC

dla
Dy
EFC

ELLB
EM8

ES
ESD
ESF

o=
F+

¢]

Gl etce
G1=~all
Gla etec.

ge

Appendix II, Page 4

Capacitance, cathode, centigrade (°c)

Capacitance between cathode and all other electrodes

Capacitance between anode and all other electrodes

Anode to cathode capacitance (See Note 5, Page 9)

Capacitance between anode and all other electrodes except
the grid

Anode to grid capacitance

Internal conductive coating

Ctrid to anode capacitance

Capacitance between grid and all other electrodes
except the anode

See B12D

Switch, fixed contact

3=clip base (See Appe IV, Drawing Noe 11)

6-clip base (See Appe IV, Drawing Noe. 18)

7=clip base (See Appe IV, Drawing Nce 19)

Switch, moving contacte Centimetre

Cross=modulaticn factor

Cathode Ray Tube

Cyecles per second

Capacitance, working

Capacitance between one X plate and all other electrodes

Capacitance between one X plate and one Y plate

Capacitance between cne Y plate and all other electrodes

Distortione Diode anodee

(Used as a subscript) Diodes Deci=

Decibel

Direct current

Bandwidth

Duty factor

Diameter

Dynode

Equivalent foot candles

Earth

Large=4=pin base

8=pin base, ncw B8E (See Appe IV, Drawing No. 17)
(Used as a subscript) Equivalent

Medium Edison Screw Rase (See Appe IV, Drawing Noe 13)

Eleetrostatic deflecticn

Electrostatic focus

(Used as a subscript ) (Extinction (Voltage)

Farade Filament

Filament terminal connected to negative side of supply

Filament terminal ccnnected to positive side of supply

Filament (emitting)e Frequency

Frequency limit, maximum

Frequency 1limit, minimum

6rid (See Note L4, Page 9)

First grid etce (See Note 4, page 9)

Capaclitance between G1 and all other electrodes

See Note 2, page 9

Grid
Cenversion conductance



B.S.1L09

het

HelMeFo

lav

IC

ign

in
inv

Io
ipk
I IeMeSe

k
k1
k2 emtce

K1001 (prior to adoption of BS1409)

HCT

HF
Hg

HT

Ia
Ia peak

Ib

Ic

Ie

IF

It

Igy Ig1
etCe

1h
Ihe

Ins
I0

Ish

ke/s

kW

LL
LF
LO

coliath Edison Screw base (See Appe IV,Drawing Noe 13)
Mutual conductancee Slope

Oseillator grid (See Note 3, page 9)

Henry, Oerstedes Heater

Heatere (Used as a subscript) Hexodee Heptodee etce
Heater centre tap

(Used as a subseript ) Heterodyne

High Frequency

Mercury

Hum=modulaticn factor

Hour

High tensicn

Direct current

Anode current

Peak anode current

Average value of the direct ccmponent of a complex
current wave

Beam current (Cathode Ray Tube)

Pin with an unspecified internal connection which must
not be used for an external connecticn

Total cathode current

Cathode emission current

Intermediate frequency

Filament current

6rid Current (See Note L, page 9)

(Used as a subscript) Ignition (Voltage)

Heater current

Heater=cathode current

(Used as a subscript) Inpute

(Used as a subscript) Inverse (voltage or current)
Insulation

International Octal basee NOw known as the Octal base
with the symbol O or B8=0 (See Appe IV, Drawing Noe 2)
No=signal current

Peak current

Alternating current (reMeSe)

Internal shield or coating current

Kelvine BRoltzmann!'s constant

Cathodes Kilo=

Primary cathode

Secondary cathodes of secondary emission valves
Kilccycles per second

Kilowatt

(Used as a subscript) Total effective working load
Inductances Conversicn loss in decibels

L4=pin low loss base(See Appe IV, Drawing No. 6)

Low frequency

Local oscillatoer

Wavelength

External conductive ccating forming an integral part of
the valve (eoge metallizing, metal shell or can)e
Mega=e Meg=e Magnetice Mutual !nductance of circuite

Appemdix II, Page 5



B.Se 1L09

8

mod
NC
NP

NR
NSE

out

pdr

PeIeVe
PeReFe

o Q

Res

K1001 (prior to adoption of BS 1L09)

m

u°

uSs
mA
max
Mc/s
MD
MES
MF
mm
mine
MO

MQ

NIF
Ncm

FB8
PEC

pF
PIV
PRF
PS10
Ps12

Ra
Rad
Reft
Res
RF
R1
RMS
RO
S

sC

sc8

Appendix II, Page 6

Internal conducting ccatinges Mutual inductance of valvees
Metra, Milli-

Mplificaticn factore Micro=

Microsecond

Milliampere

Maximum

Megacycles per second

Magnetic deflection

Miniature Edison Screw base (See Appe IVe Drawing Noe 13)
Magnetic focus

millimetres

Minimume Minute

Mazda Octal base (See Appe IV, Drawing No. 3)
(Used as a subscript) Modulation

Megohm

Pin with no internal connecticn

Nolse factcr of I.Fe Amplifier

Ncminal

No pin

Noise factor of recelver

Secondary emission ratio, in SeE. Amplifiers
Octal bases Fermerly International Octal with the symbol
IeCe (See Appe IV, Drawing Noe 2)

chm

(Used as a subscript) Output

Power (for associated circuit)

Powere (Used as a subscript) Pentodee Pico=
8~pin Bayonet base (See Appe IV, Drawing Neue 20)
Photoelectric cells Photocell

Driving pcwer

Picofarad

Peak Inverse voltage

Pulse recurrence or repetiticn frequency

Spigot base (See B12B)

Spigot base (See B12B)

(Used as a subscript) Tetrode

Resistance of assoclated circuit

Resistance of valvee (Used as a subscript) Rectifier
Annde AC resistance or impedance

Radlius

Reflectcr

Resonator

Radio Frequency

Lecad resistance

Root mean square

I.Fe Impedance of a mixer

Sensitivity of cathode ray tube or photocells
Internal shield

Pin connecticn for the shell of certaln me*al valvese
Side contact

8=pin side ccntact base



B.Sa._ 1409 K1001 (prior to adoption of BS1409)

Sec Second
SES Small Edison Screw base (See Appe IV ,Drawing No. 13}
Sh Internal Shield
sig (Used as a subscript) Signal
Sp Special
stab (Used as a subscript) Stabilized
sur (Used as a subserips) Surge voltage or current
SWR Standing wave ratio
Sx Deflection sensitivity of C.Re tube X=plates
Sy Deflection sensitivity of C.Re tube Y=plates
T Temperature, Target
v (Used as a subscript) Tricde Fluorescent screen cr
other targete Noise temperature ratio
T bulb Bulb temperature
THg Cendensed mercury temperature
T pin Pin temperature
Trad Radiatcr temperature
Tseal Seal temperature
tap (Used as a subscript) Tapping on filament or heater
td Deicnization time
thk Cathode heating time
ti Icnization time
tp pulse duration
tsd Switching delay time
te TC Tcp contacte Tcp cap
Tp Pulse duraticn
T L=pin metal shell base (See Appe IV,Drawing Noe 7)
UHF Ultra high frequency

UsD12) American Diheptal bases Ncw B14A (See Appe IV,
UsD1L) Drawing No. 40)

USG5 American Glant 5-pin base with bayonete Now BSD
(See Appe 1V, Drawing No. 33)

USG7 American Giant 7-pin base with bayonete Now B7D
(See Appe IV, Drawing No. 25)

USLY American Large L=pin base, (See CV1506 specificaticn)

UsML4 American Medium 4~pin base, Noe. A4=9 (See Appe. IV,

Drawing No. 48)
USMLB American Medium 4=pin baycnet base. Noa AL=10
(See Appe IV, Drawing Nce L9)
UsSM5 American Medium 5=pin base, Nos A5=11
(See Appe IV, Drawing Noe 50)
USMSB American USM5 base with bayonet pin (See CV2595

specificaticn)

UsM6 American Medium 6=pin basee NOe A6=12
(See Appe IV, Drawing Noe 51)

UsSM7 American Medium 7=-pin basee Noe A7=13

(See Appe IV, Drawing No. 52)

UsM11 American Magnal 11=-pin base, Nose B11 = 33 and B11 = 66
(See Appe IV, Drawing Noe L45)

ussL American Small L4-pin base, NCe AL = 5
(See Appe 1V, Drawing Nce 48)
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BeSe 1409 K1001 (prior to adcption of BS1409)

Usss American Small 5-pin base, Noe A5=6 (See Appe IV, Drawing
Noe 50)

Ussé American Small 6-pin base, Nce A6=7 (See Appe IV, Drawing
NOCe 51)

Uss7 American Small 7-pin base, Nce A7=18 (See Appe IV,

Drawing Nce 52)
USSMi1 American Sub-Magnal bases Ncw B11A
(See Appe IV, Drawing Noe. 27)

v \'s Direct Voltagee Volt
Va Anode Voltage
Vao Oscillater anode voltage
Val etce First anode voltage, etce
Vav Average value of the direct component of ccmplex voltage wave
Vee Internal conductive coating voltage
Ve Filament voltage
Vg Grid voltage
Vgl etce First grid voltage, etc, (See Note L4, page 9)
Vh Heater voltage
Vhe Voltage between heater and cathode
VHF Very high frequency
vht HeTe supply voltage
w Velocity modulated
r Reflectcr voltage
VreMeSe Alternating voltage (reMeSe)
Vsh Internal shield voltage
vt Target voltage
Vpk Peak voltage
W Watts
Wa Anoce dissipaticn, anode wattage
weg Ccrid dissipaticn

Wgl etce First grid dissipaticn (See Note L4, page 9)
Wave retardation electrode
Reactance of assoclated circuit
Reactance of valvee Deflectcr electrode
X1, X2 X=plates ¢f cathode ray tube
Yi, Y2 Y=plates of cathode ray tube
Admittance of assoclated circuit
Admittance of valvee Deflector electrode
Impedance of assoclated circuit
Impedance of valve

st

N N <

NOTES
le Anodes are numbered sequentially along the direction of electron flowe When a
CeReTe specification allows for a given number of anodes and a design of tube is
accepted which has no separate Al connection, the anodes will always be numbered
as if, in fact, there were an Ale For example if a tube withcut a separate Al
connection be accepted to a specificaticn for a three anode tube, the final anode
will be known as A3 and the focussing anode as A2e

Appendix II, Page 8



26

3e

Le

Se

When similar electrodes are equidistance from the filament, or cceur in two
(r mcre identical structures they are differentiated by the additicn of

the letters "a" and "b"e This rule applies to all electrodes, but does not
hold for frequency changerse (See Note 3)e

In a self oscillating frequency changer valve which employs an independent
grid and anode in the oscillator section, these are designated by the
suffix o.

Where a valve contains more than one grid, they are numbered Gl, G2, G3,
etce, commencing with the grid nearest the filament or cathodes

Cagy Cge, Cac are "direet" capacitances with the unmenticned electrodes
earthede
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JOINT SERVICE SPECIFICATION K1001

APPENDIX III

THE MEASUREMENT OF

INTER-ELECTRODE CAPACITANCES

Section 1,  FOREWORD

The capacitances referred to in the individual specifications for valves are the
direct capacitances between two electrodes or between groups of electrodes excluding
the capacitances between external base pins or connectors, Full details appear in
Section II.

The individual valve specifications usually specify the pin connection arrangements
to be used for measuring the capacitances required, These connections will usually
be referred to the three terminals of the bridge and will be designated HP, LP and E,

These corrzspond to points B, C and D respectively on the diagram FIG, 1 in Section 2,
Para. 2.1.4.1.

The Bridge

1.1, When the Radio frequency bridge described in Section 2 is used, the accuracy
of measurement shall conform to the limits stated below,

Capacitance Range Max, Error

0,001 pf - 0,005 pf +0,0001 pf
0,005 pf - 0,01 pf +0,0002 pf
0,01 pf - 0,05 pf +0,001 pf
0,05 pf - 0,10 pf +0.,002 pf
0,01 pf = 0,5 pf +0.,01  pf
0,5 pf - 1,0 pf +0,02  pf

1 pf - 10 pf +0,1 pf

10 pf - 20 pf +0,2 pf
P20 pf - 100 pf +1 pf
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1,2 Discrimination

This shall be at least five times better than the accuracy of measurement on all
ranges,

1.3 Side Capacitance

Side capacitance of up to 300 pf between either HP or LP terminal to earth shall
not cause the accuracy of measurement to exceed the limits specified.

144 Set Zero adjustment - This shall allow correction for at least 30% of each range
without causing any change in the accuracy or discrimination as required by 1.1 and
1626

1.5 Approved reference standard capacitances may be used for checking the
calibration of the bridge as and when necessary,

24 Valve Bases Adaptors Sockets Shields and Top Caps

These shall conform to the requirements of Section 2, Clauses 2,2, 2.3 and 2.4,

SECTION 2

MEASUREMENT OF DIRECT INTERELECTRODE CAPACITANCES
OF ELECTRONIC VALVES

Table of Contents

2,1 Methods of tests
2e1a1 DelINIBIONSG & ois ata o0 ois oros orate aiwia ointa s 91 o 906 97016 66,6 $15.6 676 @.976.6 566 §di6 $os 70 91618 6906 6w @
24162 Measurement of interelectrode capacitance Of VAlVES eececcecesccocccscccsccsscasse
Tables of connections of electrodes
Table I - Receiving ValveS .eeeeccecseccerssccescccserososcssscscassscosne
Table II - Cathode Ray TUDES ¢ e sisseie saesiossiossnasiossssssssinsessssssssoss
Table III =~ Gas Filled: VAIVES o einveinevnins eiors sie sios sioie sivie sisie e siaie sios sisia sioe o
Table IV = Photocells and PhotOmUltiPliersS ceceececcsccsceccocccrcsccscccee
Table V - High DOWEr VAlVEeSeeecssrcccocssssccocscscrosssrsesssscsssvssses
26163 CONAILIONS Of TESLS svcoercercrscessesrecccsocsrsboncsessasnosossgocsacsssssosssssns
2e1ely Capacitance Measuring CIrcuitsS seeeceessvececcccccescoscesocorosesccensscscccocs
2.2 Standard capacitance sockets including Table VI seseecececveccrcvsccscrccceccscens
2035 Standard shields including Table VII eevecccccccevssccccescrccoccccscrcsscscasssns

2 Standard cap CONNECLOLS see s siss vins siows o:a6 656 970 6556 §76/8 0606 0.6656.6000.6 686 s%.6.578 5o s w100
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SCOPE

This document covers the measurement of direct interelectrode capacitances of
valves In the following classes:

2,1

Methods of Tests

2,101,

Definitions

Element (of an Electronic valve).
contributes to its operation and to which external connections can be made,

Electrode (of an Electronic valve),

Filament (of an Electronic valve).
wire or ribbon) which is heated directly by current flowing in it,

2,126

In this document the following definitions will apply:-

Receiving Valves, Cathode Ray Tubes, Cas-
filled Valves, Photocells, Photomultipliers and High Power Valves,

Any integral part of the valve that

A conducting element that performs one or
more of the functions of emitting, collecting, or controlling by an electric field the
movement of electrons or ions.

Measurement of interelectrode capacitances of valves

A hot cathode (usually in the form of a

The specified interelectrode capacitance shall be measured directly rather than
derived from combinations of two or more individual capacitance measurements,
In the measurement, elements to be excluded are connected to the reference ground,
This is not to be confused with grounding or earthing in circuit applications,
Valve elements shall be connected as follows unless otherwise specified:~-

Parts left
Floating,

Connections of

Group of Electrode Capacity to Elements
Valves | Connections other objects other than Metal Parts
being kept at Electrodes
& minimum,
General jConnect as - Connect to cathode, Connect to cathode
Types specified in (External shields,
table of base sleeves which
connections. have internal
connection, unused
pins or leads)
Cathode ditto Post deflection Ground those ditto,
Ray accelerators elements not
Tubes (Intensifier common to unit
electrodes) under test.

|
i

i

Table Continued Overleaf
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Parts left
Floating, Connections of
GCroup of Electrode Capacity to Elements
Valves Connections other object other than Metal ferte
being kept Electrodes
at a minimum
Multiple Unit Connect as - Ground those Connect to cathode
Valves such specified in elements not (External shields,
as Diode~ table of common to unit base sleeves which
Triodes, connections under test, have internal
Triode~ connection, unused
Pentodes, pins or leads)
multi-gun
cathode ray
tubes etg.
Valves with ditto Metal base ditto ditto
metal sleeve sleeve
not connected
internally

In all cases when stating capacitance values, it shall be made clear which electrodes
and elements are connected to the active terminals of the measuring equipment, and
which are connected to the ground, This may be done either in words or symbols,.
Certain descriptive terms are used with the meanings assigned in the following tables,

On all types, for elements terminated in two or more pins or leads, all such pins or
leads shall be connected together,

In those cases where two or more elements are internally connected, the combination
shall be treated as the major element of the combination, For example, a suppressor
grid internally connected to the cathode shall be considered the cathode in the tables of
connections, For directly-heated filament types, the filament is the cathode electrode.
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TABLES OF CONNECTIONS OF ELECTRODES FOR MEASURING

DIRECT INTERELECTRODE CAPACITANCE

Table I = Receiving Valves

Type of Connect to
Valve Capacitance Measure Between RETErErcs Cromd
Indirectly Heater~cathodej Heater Cathode All other elements,
heated cathodé shields, metal
parts, etc,
Diode Diode
anode~all
(a) Anode Cathode + heater | Other units
+ shields + metal
parts, etc.
(b) Anode Cathode + heater
+ shields + metal
parts + other
Units, etc.
Diode
anode-earth Diode-anode Cathode + heater | Other diode anode
+ shields + metal
parts, etce.
Diode
cathode-anode | Cathode Diode anode + Other unit(s).
heater + shields
+ metal parts etc,!
Coupling Diode anode Anode of other All other
(between units) unit(s) elements, shields,
metal parts, etc.
Coupling Diode anode Grid of other All other
(between units) unit(s) elements, shields,
metal parts, etce.
Triode, Inter- First Second specified | All other elements,
tetrode electrode specified electrode of shields, metal
pentode (General) electrode same unit parts, etc.
Grid=Anode crid Anode All other elements,
shields, metal
parts, etc.
Input Gcrid Cathode + heater | Anode, diode,

+ screen +
suppressor +
shields + metal
parts, etc,

inactive unit(s).

/Table
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ngiv:r Capacitance Measure Between Re?::ggzz ggound
Output Anode Cathode + heater Grid, diode,
+ screen + inactive unit(s).
suppressor +
shields + metal
parts, etc.
Anode=Earth Anode Cathode + heater + orid
screen + suppressor
+ shields + metal
parts + diode
anodes + lnactive
units, etc,
Orid, -earth Gridn Cathode + heater Anodep,
(14) + Screen +
suppressor + shields|
+ Mmetal parts +
diode anodes +
inactive units, etc,
Coupling 6rid of one Anode of other unit | All other elements,
(between unit shields, metal
units) parts, etc.
Coupling Anode of one Anode of other unit | All other elements,
(between unit shields, metal
units) parts, etc,
Coupling Specified Specified electrode! All other elements,
(General) electrode of of other unit shields, metal
one unit parts, etc,
Electrode (1)} Electrode All other elements
shields, metal
parts, etc.
connected to
ground.
Grounded= Cathode- Cathode Anode All other elements,
Grid Types | Anode shields, metal
(heater parts, etc,
grounded)
Grounded- Input Cathode Grid + heater Anode, diodes,
Crid Types | (heater + Screen + inactive unit(s).
grounded) suppressor +

shields + metal
parts, etc,
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Type of Connect to
Valve Capacitance Measure Between Reference Ground
Grounded- | Output Anode Grid + heater + Cathode, diodes,
Grid Types| (heater grounded) screen + inactive unit(s).
suppressor +
shields + metal
parts, etc.
Grounded Cathode=anode Cathode + Anode All other elements,
Crid Types| (heater 1live) Heater shields, metal parts,
(2) etce
Grounded Input (heater Cathode + Grid + screen Anode, diodes,
Crid Types | live) (2) Heater + suppressor + inactive unit(s),
shields + metal
parts, etc,
Output
(heater live)(2) Anode 6rid + screen + Cathode + heater,
Suppressor + diodes, inactive
shields + metal unit(s).
parts, etc,
Mixer Signal grid(1) - Signal Anode All other elements,
anode grid(1) shields, metal
parts, etc.
Signal grid(2)=- Signal Anode All other elements,
anode grid(2) shields, metal
parts, etc.
Input (1) Signal A1l other elements,
grid(1) shields, metal
parts, etc.
Input (2) Signal A1l other elements,
grid(2) shields, metal
parts, etc,
Gridy ~anode Gridn Anode All other elements,
(L) shields, metal
parts, etc.
Crid, -All Grid All other elements,
) R shields, metal
parts, etc.
Output Anode All other elements,

shields, metal
parts, etc,

/Table Continued Overleaf
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Type of Connect to
Valve Capacitance Measure Between Reference Ground
Coupling Signal grid Signal grid All other elements,
(1) (2) shields, metal
parts, etc.
Electrode (1) i Electrode All other elements
metal parts,
shields, etc.
connected to
ground.
Converter Signal grid- Signal grid Mixer Anode All other elements,

mixer anode

R.F. Input

Mixer Output

Signal grid

Mixer anode

All other elements,
shields, metal
parts, etc.

All other elements,
shields, metal
parts, ctc.

shields, metal
parts, etc.

Osc. grid- Osc, grid Osc. anode All other elements,
Osc. anode shields, metal
parts, etc.
Osc, Input Osc, grid Cathode + heater Osc. anode
+ mixer anode +
signal grid +
shields + metal
parts, etc.
Osc, Output Osc, anode Cathode + heater Osc, grid
+ mixer anode +
signal grid +
shields + metal
parts, etc.
Crid_ -anode Crid Anode All other elements,
n m n i shields, metal
(L) parts, etc,
Gridy-All (4) | Gridy All other elements,
shields, metal
parts, etc.
0Osc. Input Osc. grid All other elements,
(3) shields, metal
parts, etc.
Appendix III, Page 8, /Table Continued Overleaf




Type of
Valve

Capacitance

Measure Between

Connect to
Reference Ground

Osc. Output
(3)

Osce grid-
cathode (3)

(a)

(b)

Osc. Grid=-
mixer anode

(3)
Osc. Grid-

All except
Cathode (3)

Coupling

Coupling

Electrode(1)

Gridn-earth
(L)

Anode =earth

(W

Cathode

Osc,. grid

Osc. grid

Osc. grid

Osc. grid

Osc. grid

Osc. Anode

Electrode

Grid
n

Anode
m

Heater + mixer
anode + Signal
grid + osc. anode
+ shields + metal
parts, etc.

Cathode

Cathode + heater

Mixer anode

Mixer anode +
signal grid +
osc, anode +
heater + shilelds
+ metal parts,
etc.

Signal grid

Signal grid

All other elements,
shields, metal
parts, etc.
connected to
ground.

Cathode, filament
shields and all
other elements etc,

Cathode, filament
shields and all
other elements etc,

Osc, grid

All other elements,
shields, metal
parts, etc.

All other elements,
shields, metal
parts, etc.

All other elements,
shields, metal
parts, etc.

Cathode

All other elements,
shields, metal
parts, etc,

All other elements,
shields, metal
parts, etce.

Anode
m

Grid
n

See notes overleaf,
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NOTES
(1)

The capacitance of an electrode is defined as the capacitance between one electrode
and all other electrodes and metal parts connected to ground,

(2) Measurements apply to grounded-grid types normally operating with radio frequency
voltage between heater and earth in circuit applications.
(3) Applies to converters normally operated with radio frequency voltage between cathode
and earth,
(L) The subscripts n or m identify the number of the grid or anode respectively.
Table II - Cathode Ray Tubes
Type of Capacitance Measure Between Connect to |
Valve P R Reference Ground
Magnetic Cathode=All Cathode All other elements,
deflection shields, metal
and focus, or parts, etc.
magnetic
deflection,
electrostatic
focus
Crid=-All Grid A1l other elements,
shields, metal
parts, etc.
Anode 1-All Anode 1 All other elements,
shields, metal
parts, etc.
External External Final anode All other elements,
conductive conductive shields, metal
coating coating parts, etce.
Electrostatic [Cathode~All Cathode All other elements,
deflection shields, metal
and focusj; parts, etc.
symmetric
deflection
Crid=-All Grid All other elements,
shields, metal
parts, etc.

Appendix III, Page 10,
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Type of

Connect to

Ca itance
Valve pac ¢ Measure Between Reference Ground

X1 = X2 X1 X2 All other elements,
shields, metal
parts, etc.

Y1 - 12 Y1 Y2 All other elements,
shields, metal
parts, etc,

X1 = A1l X1 All other elements,

shields, metal
parts, etc,
X2 = All X2 All other elements,
shields, metal
parts, etc.

Y1 =~ All Y1 All other elements,
Shields, metal
parts, etc.

Y2 - All Y2 All other elements,

shields, metal
parts, etc.

X1 = All X1 All other elements,] X2

except X2 shields, metal
parts, etc,

X2 - All X2 A1l other elements,! X1

except X1 shields, metal
parts, etc,

Y1 - All Y1 All other elements,| Y2

except Y2 shields, metal
parts, etc.

Y2 -~ A1l Y2 All other elements,i Y1

except Y1 shields, metal

parts, etc,

Electrostatic ; Grid=-All Grid All other elements,
deflection shields, metal
and focus; parts, etce.
asymmetric
deflection

X1 = ALl X1 All other elements,

shields, metal
parts, etc,

/Table Continued Overleaf
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Type of
Valve

Capacitance

Measure Between

Connect to
Reference Ground

Y1 - All

1 All other elements,
shields, metal
| parts, etce

NOTES

(1) For cathode ray tubes the post-deflection accelerator(s) (intensifier electrode(s))
if present, shall float for all measurements, unless otherwise indicated.

(2) The inter-gun shield shall be considered an element of the gun being measured,
When measuring the capacitance of any one gun of a multigun tube, all elements
of the other gun shall be earth,

(3) (a) The grid (or modulator electrode) is called "Grid 1" in U.S.A..

(b) The anode 1 is called "Grid 2" in U,S.A., and so on,

(¢) The U,K, symbols X1, X2, Y1, Y2 are equivalent to the U.S. symbols for
deflectors (D1, D2, D3, D4) but do not relate to particular electrodes as
do the U.S, symbols,

Table III = Gas Filled Valves
ngivgr Capacitance Measure Between Ref%ggﬁggtcigund
All Valves Grid=anode Grid Anode All other elements,
shield, metal
parts, etca.
Grid=earth Grid Cathode + heater Anode
+ shield grid +
shields + metal
parts, etc,
Anode=-earth Anode Cathode + heater Control grid

Shield grid
= Anode

Shield grid
- Earth

+ shield grid +
shields + metal
parts, etc.

Shield Grid Anode

Shield Grid Cathode + heater
+ shields +

metal parts, etc,

All other elements,
shields, metal
parts, etc.

Anode
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Table IV = Photocells and Photomultipliers

Connect to
Reference Ground

Anode and cathcde
of unit not under

All other elements,

Type of Capacitance Measure Between
Valve
Gas and Anode~cathode | Anode Cathode + shields
Vacuum Types + Mmetal parts, etc.
Gas and Anode=cathode | Anode Cathode + shields
Vacuum Twin | (each unit) + metal parts, etc,
Types test,
Coupling Cathode of Cathode of other
between units one unit unit

(cathode to

shields, metal
parts, etc,

cathode)
Coupling Ansde of one | Anode of other All other elements,
between units : unit unit shields, metal
(anode to i parts, etc.
anode)
Multiplier Anode~All Anode All other elements,
Types shields, metal
parts, etc,
Anode-Last Anode Last Dynode All other elements,
Dynode shields, metal
parts, etc,
Electrode Electrode All other elements,
(1) shields, metal
parts, etc,
¢ connected to
f ground,
NOTE

(1)

The capacitance of an electrude is defined as the capacitance between one

electrode and all other electrodes and metal parts connected to ground,

Table V - High Power Valves

Type of Connect to
Valve Capacitance Measure Between RéTraBas: GRGHRL
Indirectly Heater-cathode Heater Cathode All other elements,
heated cathode shields, metal
types parts, etc, (2)

Diode Anode-All Anode Cathode + heater %
+ shields + metal :

parts

Table Continued Overleaf
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Type of

Connect to

Valve Capacitance Measure Between Reference Ground
Triode, Grid=anode Grid Anode All other elements,
Tetrode, shields, metal
Pentode parts, etc. (2)

Input Grid Cathode + heater Anode
+ Sscreen +
suppressor +
shields + metal
parts, etc, (2)
Output Anode Cathode + heater Grid
+ screen +
suppressor +
shields + metal
parts, etc, (2)
Electrode (1) :Electrode All other elements,
shields, metal
parts, etc.
connected to
ground (2)
Cathode~anode
(grounded-
grid)
(a) Anode Cathode + heater All other elements,
shields, metal
parts, etc, (2)
(b) Anode Cathode All other elements,
shields, metal
parts, etc. (2)
Input Cathode + Grid + screen Anode
(grounded- heater + suppressor
grid) + shields +
metal parts,
etc, (2)
Output Anode 6rid + screen Cathode, heater
(grounded~ + suppressor +
grid) shields + metal
parts, etc. (2)
Twin triode Coupling Grid of one Anode of other All other elements,
Tetrode, . between units ‘unit unit shields, metal
Pentode i (grid to parts, etc, (2)
. anode)
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Type of Connect to

Valve Capacitance Measure Between T
Coupling Anode of one! Anode of other All other elements,
between units { unit unit shields, metal
(anode to parts, etce, (2)

anode)
Coupling Specified Specified A1l other elements,
between units electrode of: electrode of shields, metal
(general) one unit other unit parts, etc. (2)
NOTES

(1) The capacitance of an electrode is defined as the capacitance between one
electrode and all other elements and metal parts connected to ground.

(2) For high-power vacuum types employing metal sleeve-type bases with the sleeves
not connected internally to any base pin or electrode, the sleeve shall float
for all measurements and shall not be connected to any measurement circuit as
are other metal parts,

2.1.3. Conditions of Tests

2a14301 For all valves, interelectrode capacitances shall be measured with the
cathode cold and with no direct voltages present unless otherwise specified.

2,1,3.2 For all valves, interelectrode capacitances shall be measured using the
standard capacitance sockets and standard cap connectors described in Clauses 2.2

and 2,4, The socket face plate on the standard socket shall be earthed, In

those cases where the terminals do not fit the standard sockets or cap connectors,
connections shall be made directly to such terminals by using flexible shielded
leads, Shielding on the connecting leads shall be carried as close to the terminals
as possible, Shielding between terminals shall be used, where necessary, in order
to have the capacitance measurement exclude the capacitance between terminals outside
the base or bulb, just as is done in the case of standard shielded sockets and cap
connectors,

Standard shields shall be used where specified,

When used, cylindrical shields shall sit squarely on, and concentric with the
capacitance sockets When both a shield and a cap connector are used, the cap
connector shall be concentric with the opening of the shield.

The dimensions and shapes of the standard shields have been selected to provide for
maximum repeatability of measurement, ease of use, use on largest number of valve
types to keep number of standard shields at minimum, and simple shield shapes that
allow for maximum allowable variation in bulb dimensions. The standard shields do

not necessarily provide therefore, the most perfect shielding for an individual
outline,
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2e143+3¢ All metallic objects and/or dielectric materials having a dielectric constant
apprecilably greater than air should be at such a distance from the valve under test that
a change in the relative position between the object and the valve does not affect the
capacity reading., This requirement does not apply to the use of the specified sockets
and shields described in Clause 2,2 and Clause 2.3,

2.1.3.4s For cathode ray tubes, in the measurement of capacitance between the internal
and external conductive bulb coatings, connection shall be made to the external coating
by means of a conductive ring, such as braided bare wire, wrapped around the bulb at a
point approximately at the coating centre,. If the external coating has been applied

in a patch so that it does not extend around the entire bulb wall, connection will then
be made by means of a finger contact located at the approximate centre of the coating,

2elolie Capacitance Measuring Circuits

The radio frequency bridge method and the transmission method as shown in
Paragraphs 2e1.4.1 and 2,1.4.,2 shall be the standard methods of measuring
interelectrode capacitances with the exceptions that for the measurement of the
"capacitance of an electrode", the substitution method, Clause 2.1.4.3. and for the
measurement of cathode ray tube capacitances, the measurement on an impedance bridge
operating at 1000 c¢/s shall also be considered a standard method,

The first menticned two methods are applicable throughout the usual range of
valve capacitance, i.,e, 0,0001 go 100 picofarads. In using these methods, the operating

frequency shall be 0,4-5,0 x 10° cycles per second. The third method is applicable
from 1-100 picofarads.

2.1.4.1., Radio=frequency Bridge Methcd

A bridge circuit for the measurement of direct interelectrode capacitances of
a valve is shown by way of example in Figure 1, A stable oscillator, such as a
crystal-controlled oscillator, supplies radio-frequency power through a closely coupled
balanced transformer (T). Balance is indicated by a null=indicating device. For
convenience the capacitors are ganged differentially so that increase of one capacitance
is accompanied by an equal decrease of the other. Balance may then be effected by
varying the two capacitance branches of the bridge until they are equal
(when CX = c1 - 02 . Then at balance

Cx = 2ACy =2A0

An advantage of the bridge over the transmission method is that the conductive components
of the valve admittance due to insulation losses, getter deposits or other leakages, can
be measured and balanced out independently of the capacitance reading.

The effect of capacitance to ground is negligible as Point B Is at a centre location in
the bridge, where capacitance does not influence balance, and the capacitance from C to

ground 1s across a closely coupled low-impedance winding which does not affect the
capacitance balance or the voltage applied to the bridge.
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Transmission Method

A circuit for measuring the direct interelectrode capacitance of a valve is
shown schematically by way of example in Figure 2, The radio frequency
oscillator voltage is attenuated according to the range desireds The ourrent
in the unknovn valve capacitance is amplified and measured by a valve Voltmeter
or 1s measured by a compensation methode

The amplifier {nput is attenuated in conjunction with the oscillator output so
that the various ranges may be obtaineds The oscillator—output and
amplifier-input attenuators may be operated from a cormon control and
calibrated in convenient decade stepse It Is to be noted that large
capacitances are required across the input and output so that the effects of the
valve capacitances shunted across the input and output is negligible.

The device Is calibrated by using a known standard capacitance or a resistor of
negligible shunt capacitance which may be calibrated in position. It is
necessary to shield the parts from one another to eliminate stray capacitances
because there is no way of balancing them out with this method. (Errors may be
introduced as a result of conductance in shunt with the capacitance being
measured).,

Substitution Method

This method is only to be used for measuring the "capacitances of an electrode"
(See Note 1, page10)s Fige 3 gives a circuit for the substitution methode
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Fige 3 (Substftution)

A stable oscillator "OSC", supplies radio=frequency power to the tuning cirouit
consisting of the coil L, the variable capacitor Cj and the calibrated variable
capacitor 02. The circuit is tuned with capacitor Cy as Indicated by the maximum
reading of the voltneter Ve

The capacitance Cx which Is to be measured is then Ingerted in the eircuit, and
the circult Is again tuned for resonance, this time with the calibrated variable

capacitor Coe The difference between the readings of Cp gives the capacitance
Value of 'Cxe With this measurement great care should be taken that stray
capacitances to ecarth of the circuit proper are not altered by inserting the
oapacitance to be measured, Standard capacitance sockets mentioned as in Clause
2.2 will therefore be useds

Standard Capacitance Sockets
ReFs Bridge and Transmission Method Sockets

The following specifications shall be standard for capacitance sockets far the
radio frequency bridge method and the transmission method for valves having
bases Indicated in Table VI,

(a) The construction and shfelding of capacitance sockets and leads shall be
such that vhen the holes for the Insertion of the base pins and the
spigots or locating lugs are covered with a grounded, flat metal plate,
the capacitance between any one socket terminal and all other socket
terninals tied together does not exceed 0,00010 picofarad for receiving
valves, 0,0050 picofarad for cathode ray tubes, and 0.0005 picofarad for
all other typese A spigot or locating lug contact (where present) shall
be considered as an additional socket terminal,

(b) Holes for the accommodation of spigots or locating lugs shall have a
maximun diameter stated in Table VI.

(c) The diameter of the holes for the Insertfon of the base pins (See Figeh)
shall be limited to the valucs shown In Table VI, The socket face plate
shall be flat and shall have a ninimm diameter provided complementary
scercening is present, se that when the holes in the socket face plate
are covered with a grounded flat netal plate, the capacitance between all
socket teminals tied together and an object simulating the Inserted
valve, shall be less than the capacitance values mentioned in Clause

20201(5)0
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(d) A thin insulating filmw with a maximum thickness of 0,010" (0,254 mm) may be
permanently attaghed to the face plate of capacitance sockets to provide
insulation for ungrounded shielding memberse

(e) The socket shall be constructed so that the base of the valve under test
will seat on the faoe plates

(f) Where a recess 1s specified on the standard drewing of a valve bage,
provision may be made for a projesting boss on the earth plate, When this
modiffed socket i3 used it shall be stated, The boss shall have dimensions
compatible with the minimm sfze recess speoified for the valve, (For the
B7G type of base, the bosgs dimensfons shall be 0,200" (5,080 mm) diameter
maximum and 04018" (0,457 mm) height maximm),

o [~}
’//////////!’//////// PLATE
. \\\_'—I,; IN s& \C.M‘ma
cle

AN .\‘

777777777 (27774 W /7777777

wwsseomenwe Il

.
SIAIIRTIIII s

2%

HOLE mor, SPIGOT OR
LeCATING LVUG IF REQUIRED

7’

Fige 4 Fige 5
262426 Substitution Method Sockets (Fi

The following specifications shall be standard for capacitance sockets for the
substitution methode

(a) ’{gesg'?c)zket face plate shall be flat and have a minimm diameter of 200 mm
L] L]

(b) The diameter of the hole provided for the passage of the pin of which the
capacitance will be measured is twice the diameter of the holes for the
other pins as mentioned under (c),
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(c) The diameter of holes provided for the pins of which the capacitance is not
measured, corresponds with the maximum hole diameter as given in Table VI
except for the B7C and B\ and B8A types for which the diameter is 2,0 mm

(0.078")'

These dimensions are toleranced plus and minus 56,

(d) The contact for the pin of which the capacitance will be measured will have
a construction as shown in Pig,5 to diminish the alteration of the
capacitance of the socket due to the Insertion of the valvee

Dlameter of holes for insertiun of base pins and diameter of

HBLE Y],

Socket face plate of capacitance sockets for varfous valve bagesg.

Maximum diameter

Maximm diameter |Minfmum diameter
(A) of holes for (B) of socket of holes for
8Symbolic Base the Insertion of ¢ 1ate ggigots or
Naue Desaription | bage_ploge s lodation lugs
Jnchos incheg nches

sy Modium 4~pin bage 06250 3
UsM4B | Medium Irpin base 06250 3

with bayonet
UsM5 Mediunm 5pin base 06250 >
B&=0 Ootal base 0,175 3 0,500
B9G 9=pin glass tase 0,093 3 06500
B8 8pin glags base 0,093 3 0,500
B76 7-pin miniature bage 0,075 21/2
B8A 8~pin miniature base 0,075 2 34 0,375
B\ 9-pin minfature base 0,075 2 3/
Bi2B 12-pin spigot base 00250 31/2 0,700
- Magnal 11=pin bage 06175 3 0, 500
BilA Diheptal 1l=pin base 0.175 [ 1.0
Bi1A Submagnal 11~pin bage 0,175 3 0,500
B3A Pee Wee 3~pin base 0,175 21/2
B7A Septar 7-pin base

For thin pins 0,093

For thick pins 00250
BSD Mediun shell giant 0, 325 3

5opin base with

bayonet
B5E Giant S-pin base with 0,325 3

motal skirt
B5F Glant 5=pin bage 0325 3
BLF Jurbo L=pin bass 06375 3
BLD 8uper Jumbo 06375 3

lpin base with

bayonet
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2.3

Standard Shields

Standard shields ar cansshall be made as shown in Table VII, Material shall be
copper, brass or an equivalent metal and shall have sufficient thickness to
naintain shape under conditions of use,

In using the receiving valve shields, the shielded top cap conneotor shall slide
inside the shielde

It is recormended that In future for any new receiving valves with parallel sided
bulbs, the internal diameter of the shielding oan shall be equal o the maximum
diameter of the base or bulb and the length shall not be less than the oVerall
seated height of the valve including tip or top cape

TABLE VIL

Recormended shiélds for use in the
measurement of valve Gapacitances,

Figure Noe S8hield Noe Applicable Valve Description

6 1 Valves with B7G base
7 2 Valves with BOA base (Medium and short bulb)
8 3 Valves with BSA base (long bulb)
9 b Valves with B8A base

10 5 Valves with BSG/F and B7E/F base (T2X3)

1" 6 Valves with B8D and B&/F base

12 7 Valves with B5B/F bass
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)

i nches mi1linetres
refe - -
nin, non, mex, min, | nor, max,
A 2 15/64 2% 2 17/64 56,76 57«15 5754
| D 3 3 Lo/el, | 19,05 19.05 19.444 }

Xote §. A maximm radius of 3/32* (2,3 mn) is allowable on

all interral edgese
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e A - NoTe {

P
I N\

Inches | mi11limetres v
Refe ; s l
mine | maxe min, nom, maXe
A 2 15/64 2% 217/64 | 56,76 57.15 57.54
D 778 | 8 S7/6h | 22,22 | 2,22 22,62

Note 1, A maximum radfus of 3/32" (2,3 mm) is allowable on
all internal edges.

Fig7 Shield No,2
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]

V22 Ll 2Ll 2Ll L L L L L LLA

T 77T 7T T2 T 222222 2.2

Ret inches millimetres
° min, nom, mex, nin, ot mex,
A 2 63/64 3 31/64 75681 76620 76659
D 7/8 7/8 57/64 2,22 2,2 22,62

on all internal edges.
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Shield No, 3

Note §o A maximum radius of 3’3" (2,3 mm) 1s allowable




A

ru

222222227272 /7 L LLLL

£

4

> - - I -
2722222222722 2272222
&
millimetres Inches
Ret. i -
rine nane | maxe mine ! norle maXe
A 7765 7840 7865 3,052 36 071 36090
B 95 10,0 1065 0e 375 0e 394 Ooli13
c LeO Le5 560 00158 0a177 0.196
D 22,5 2,5 23,0 00886 0.886 00905
E 2.0 - 2,5 06079 - 0,098
Note § A maxfrum radius of 3/32" (2,3 mm) is allowable

on all Internal edges.

Fige9

Shield Nogh

NoTe L.
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- A -
®
¢
\
Ref inches millimetres
min nom max min nom max
A 1.1750 454,450
B 0.415 0.418 10.541 10,617
C 0.286 0.288 7.265 T.315
NOTE

"
1 A maximum radius of 3/32 (2.3m.m.) is allowable on all
internal edges.
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NoTE 1

edges.

Fig. 11 Shield No, 6

. ; = D R
.
//111111/////1

§ inches millimetres

|  Ret,

| min, nom, max, min, non, max,
A 1 23/64 1 3/8 1 25/64 34,53 34,93 35,3
D 0.402 0,405 0.408 10.211 10,287 10,363
Note 1, A maximum radius of 3/3" (2,3 mm) is aliowable on all internal
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W AN A AN L L L L L L L A A S A

NoT& 1

millimetres inches
Ref,
min, nom, min, nom, max,
A 34,0 - 1.339 - 1,377
D 545 - 0.2146 - 0,2185
1
Note 1.

A maximm radfus of 3/32" (2,3 mm) is allawable on all internal

edges,
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2.4, Standard Cap Connectors, Standard Cap Connectors shall be made as shown

in Fig, 13.
l D ol
I NoTe 1
77777773~
Iy
SUITAB\LE / \ ¥ T
INSU LATOR \ o] A C
AN — 1
\ y/
Sy
NOTE 4
Fig.13. Standard Cap Connectors.
€13 (U,S, Medium Cap Connector)
inches mm
ref, min, nom, max. min, nom, max,
A 41/64 21/3 43/64 16,28 16,67 17,06
B 0,556 14,122
Cc 0,845 0,850 0,855 21,463 21,690 21,7117
D 1/2 12,7
CcT2 (U.S. Small Cap Connector)
ref, min, nom, max, min, nom, max,
A 7/186 29/64 15/32 11,12 11,51 11,90
B 0.352 8,941
(o} 0,745 0,750 0,755 18,9R3 19,080 19.177
D 1/2 12,7

/Table Continued Overleaf
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cM (U.S. Miniature Cap Connector)
ref, min, nom, max, min, nom, max,
A 5/16 21/64 11/3 7.94 8,33 8,73
B 0,242 6.147
c 0,745 0,750 0,755 18,923 19,060 19,177
D 1/2 12.7

Note 1. A thin insulating film may be placed on the surface indicated.

Note 2, For 7 pin minijature valves with top caps, the standard cap connectors
cannot always be used,

Appendix 111 Page 30
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N JOINT SERVICE SPECIFICATION K1001
APFENDIX IV
VALVE BASES AND CAPS

1e GENERAL

The Test Specification for a valve will state the type of base employed and will
refer, as appropriate, to the relevant drawing in this Appendixe

lele The drawings herein are marked "Illustrative" or "Mandatory'e

Illustrative Drawings are for bases which are in British Standard
Specification BSLL8 and except where otherwise stated such bases shall satisfy
the requirements of that Standarde The "Illustrative" cdrawings are given in this
Appendix solely to assist in the recognition of typese

Mandatory Drawings give the information to which the bases shall be tested
for the valves concernede

1e2¢ Pins. In all cases dimensicns for the positicns of pins refer to the fixed endse
When the corresponding gauges are specified these dimensicns are for informaticn

only and the pin dispositions shall be tested by using the specified gauges and not

by any other methods of measuremente

1e3e The Inspection of base dimensions shall be made on a sampling basis
(See Section 6) at Inspection Level IB and AQL = 6e5%.

lelje Certain mandatory outline dimensions may be given in the Test Specifications
by reference to Appendix Ie

2« PIN CONNECTIONS

The Pin Connections will be given in tabular form in the individual test
specificaticn by showing pin numbers against electrocese The numbers corresponding
to the pins or contacts in each type of base will be given either in the Base Pin
Numbering Drawing in this Appendix or in the individual test specificatione As

from the date of this issue of Appendix IV the symbols used will be those given in
BSe14098 "Letter symbols for Electronic Valves"e. Test Specifications of earlier
date may have other symbolse (See Appendix II)

3e MATERIALS

3e1e Moulded Bases and Caps shall be of approved materials (see below)e The
material shall be stable and posses a high surface resistivity and resistance
to voltage breakdowne Bases and caps shall be capable of withstanding the
treatment specified in paragraph 101 of this specification without injurious
effecte The Insulaticn resistance after thls treatment shall be in accordance
with the requirements of Section 10e
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342e¢ A 1list of approved moulding materials for bases and caps is given in
Table I belowe In addition to these materials ceramics are approved for
incorporation in certain other bases, eege BL4A, BLD and BL4Fe Contractors
wishing to use other materials should sutmit samples to The Director,
SeReDeEe fOr teste In cases where the valve rating permits a voltage of
140 kV or higher to appear between any two base contacts, the Approving
Authority must be consulted before any change of base materials 1s made,
even if the change is to another material In the list of approved
moulding materialse

3e3e Soldered connections shall be mechanically and electrically sound after
withstanding the treatment specified in paragraph 10.1 of this specificatione

3elje The contact surfaces of pins or side contacts etce shall be of approved
materiale In the case of fabricated or moulded bases, the contacts, normally

brass, shall be nickel plated t0 B.Se 1224 or silver plated to DTDe919

unless the finish is otherwise specified in the individual test specificatione

TABLE I

IST OF APPROVED MOULDING MATERIALS

==

Approved Mculding Materials
Manufacturer
Crade Colour
X262/2 ) Natural Bakelite Ltd.,
X5283/3 ) Natural 12 Hobart Place,
X5337 ) Natural .nd fSlde London, SeWele
X5418 Natural
AB0O3 Natural James Ferguson & Coe Ltdey
Lee Park Works,
Prince George's Road,
Merton Abbey, Se.We19
3920 Natural British Resin Products Ltd.,
21 Ste James Square,
Lendony SeWele

Philite 437 Yalino-brwn NV, Phaty loeidnmpenfabhickes
(Spec . NN K 4¥1) o7 black ﬁm L\!?o“.mn( P i
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3.5 Season Cracking in Brass or Bronze Base Sleeves

The test shall be applied to three unplated specimens.

The specimen shall be cleaned from oil and grease and immersed
in a nitric acid solution consisting of 40 volumes of nitric acid,
S«Ge 1.42 made up to 100 volumes with distilled water, until a clean,
well pickled surface is obtained. On removal from the pickling bath,
the specimen shall be washed in water avoiding staining. It shall then
be completely immersed while wet in a 0.5% mercurious solution, main-
tained at 15 to 25°C, for 10 minutes, and then washed in water followed
by alcohol or acetone.

During this treatment the specimen shall not be subject to any
rubbing or unnecessary pressure.

It shall then be allowed to stand for 24 hours, after which the
specimen shall be visually examined when there shall be no evidence
of cracking.

NOTE A stock of mercurious solution may be made from 100 c.c. of nitric
acid, 5.G.1.42 with 100g of mercurious mitrate crystals with distilled water
added to make up one litre. One volume of this stock solution made up to

20 volumes with distilled water will give a 0.5% solution. The solution
must be fresh for each specimen, and in quantity equivalent to one litre

per pound of brass or bronze in the specimen.
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Le

T FOR BASING AND CAPPING

The cement used for securing the bases and or cap to the bulb shall be of
approved material (see Table 2) and the method of basing shall be such that the
completed valve satisfies the requirements of Section 12 of this Specification.

A list of approved cements for bases and caps and the method of use is

given below.

to the Approving Authority for test.

Contractors wishing to use other materials should submit samples

The cements in Table 2 cannot be used for certain photo tubes and a few
other electronic valves as the requisite heat treatment would damage the tubes.
For such valves other materials and processes may be used subject to approval.
Special precautions will be required in the packaging to prevent moisture from
affecting the cement joints.

TABLE 2

LIST OF APPROVED CEMENTS FOR BASING AND CAPPING

Approved Cements

Composed of:-

Manufacturer

G17146 keyed with Bostie
1775

G1746
Bostic 1775

Bakelite Ltd.,
12 Hobart Place, S.W.1.

B.B. Chemical Co. Ltd.
Ulverscroft Rd., Leics.

Footscray

JK5176

PR1221

MS996

British Resin Products
Devonshire House,
Mayfair Place, W.1.

British Paints Ltd.,
Crew House,
Curzon St., W.1.

Midland Silicones Ltd.,
19, Upper Brook St.,
London, W.1.

Resin Capping Paste 2656
ESpec. RV-X 004 18(E))
used in conjunction with
RV-X 0Qu 22(E) or

RV-X 019 95%3?)

Resin Capping Paste 26
(Spec. RV-X 004 18/02(E))
Ethanol (Spec. NLN-X 000 06)
Silicone Resin

(Spec. RN-X 020 87(E))

N.V. Philips
Gloeilampenfabrieken,
indhoven,

Holland.

Resin Capping Paste 29.
(Spec. RV-X 004 18/01)

As for Resin Capping Paste 2656,
except that more Ethanol is used to
make the paste thinner for hand
application. When baked, both
pastes are the same.

Resin Capping Paste 8
(Spec. RV-X 004 22(E))
(used in conjunction with
RV-X 004 18(E))

Shellac (Spec. NLN-X 007 74/02)
Levigated Chalk Dried

(Spec. RV-X 004 92/09(E))
Dried Calcite

(Spec. RN-X 004 92/15))
Diphenylenepropane Resin

(Spec. LT-X 017 13/01)

Methyl Ethyl Hetone

(Spec. NLN-X 006 09)

Cellodammar Capping Paste
(Spec. RV-X 019 95(E))
(used in conjunction with
{RV-X 004 18(E))

Cellodammar Resin Capping Paste
(Spec. RV-X 019 94(E))
Isopropanol (Spec. NLN-X 016 H0))
Silicone Resin (Spec. RN-X 020 87(E)

IStopper Paste, Black R99
(Spec. RV-Z 600 4L1(E))
Used as a finishing filler
‘between edge of base and
wall of tube.

|

Nitrosynthetic Paint R67, Black
(Spec. RV-Z 051 12(E))
Kaolin (Spec. RN-X 004 97(E))

June 1966
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METHOD OF USE

G17146 Keyed with Bostic 1775

The Bostic 1775 should be applied with a brush to the glass
envelope of the valve before basing and the G17146 to the base.
The valve is then based in the normal manner for G17146 cement.

Footscray Cement
(a) Mixing
To make 1 1b. of Footscray Cement:-—

(i) idx 440 cubic centimetres (360 grammes) of JX5176
to a tacky solution with addition of 68 o.p.
methylated spirit.

(ii1) Add to the above 22 cubic centimetres (18 grammes)
of prepared PR1221 rubber additive and mix,

(iii) Add to the above 24 cubic centimetrea (20 grammes)
of silicon varnish®Ms996,

(v) Curing Time

Approximately 10 minutes at 120°C cement temperature
(not necessarily baking oven temperature).

(¢) Working Life
It is recommended that this cement is mixed daily and
used for a period not exceeding 10 hours after mixing.
Philips Pastes

Instructions for capping of bases and bottom outer screens
for oscilloscope tubes are contained in N.V. Philips
Specification RV-5-3-55/411(E) dated 26th May 196k.
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5 INDEX OF DRAWINGS

The Drawings in Appendix IV arei=

Drawing NoOe Drawing Title

Toly 102y 103, 1eli Valve Base Pin Numberinge

2 The Octal Base B8-0 (Illustrative)

3 The Mazda Octal Base B8=MO (Illustrative)
L

British L4, 5, 7 and 9 Pin Bases (Illustrative)

6 Special 4=Pin Lcw Loss Base (L4) (Mandatory)

7 Transmitting Valve Base, L4=Pin Metal Shell (T4),
(Mandatory)

8 B9G Bases (Illustrative)

9 B7G Bases (Illustrative)

10, Valves with B3G Basee (Illustrative)

11, 3 Clip Base (CL3)e (Mandatory)

12 B8G Rases (Illustrative)

13 Edison=Type Screw Lamp Capse (Illustrative)

14 Bayonet Lamp Capse (Illustrative)

15 B12D Rases (Illustrative)

16 B12B Bases (Illustrative)

17 B8E Basee (Formerly EM8). (Mandatory)

18 6 Clip Base (CL6)s (Mancatory)

19 7 Clip Base (CL7)e (Mandatory)

20 8 Pin Bayonet Base (FB8)e (Mandatory)

21 B15A3 Base (Fcrmerly 3-Pin Quindecal), (Mandatory)

22 BLD Bases (Mandatocry)

22A BLD Rase Pin and Bayonet Position Gauge,(Mandatory)

23 BL4F Basee (Illustrative)
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25
26
26A
268
27
28
29
30
A
32
33
b
35
36
57
38
39
4o
L
L2
L3
Lk
L5
L6
47

B7A Bases (Illustrative)

B7D Valve Basee (Illustrative)
BY9A Basee (Illustrative)

BOA Pin Straightening Toole (Mandatory)
B9A Pin Position Gaugee (Mandatery)
B11A Basees (Illustrative)

B3A Basee (Illustrative)

BLA Basee (Mandatory)

BLB Basee (Illustrative)

BSA and B5A/F Basese (Illustrative)
BSB and BSB/F Basese (Illustrative)
B5D Easee (Illustrative)

BSE Basee (Illustrative)

BSF Basee (Illustrative)

B8A Basee (Illustrative)

B12A Basee (Illustrative)
B1LA Bases (Illustrative)
BCL4 Basee (Mandatory)
C11 Basee (Mandatory)

SC8 Bases (Mandatory)

Magnal Basee (Mandatory)
B8F Rase, (Mandatory)

B12E Basee (Mandatory)
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L8
L9
50
51
52
53

54
5LA

American A4~5 and A4=9. (Mandattry)
American A4=10, (Mandatory)
American A5-6 and 45~11. (Mandatcry)
American A6~7 and Aé-12, (Mandatory)
American A7-8 and A7=13. (Mandatory)
fmerican A7-14e (Mandatory)

B7B Base (Mandatory)

B7B Pin Position Gauge (Mandatory)
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KI0OI APPENDIX T
DRAWING No.[-I
VALVE BASE PIN NUMBERING.
‘ = | (€2 0
I 3 o O
0 0
BJ3A B3G B4 B4A
AMERICAN A3-1
a [
b o’ o o3 g b 3056
O ©, g 9 o 0y © ©,
B4B B4D B4F & T4 BS
AMERICAN A4-18 AMERICAN A4-28
3 03
=TSN
RED SPOT O O (O OS
BSA B58 BSD BSES& BSF

AMERICAN AS5-19

0O Q)
5 q : 20 of
10 0 ° 9 0 O7
B7A 878 B70D
050
6~ ©
' o \V d
: R 0, 08
B7G B8A 888
DEC.1955

(222327)

KlooyA |v/ DI



DRAWING Nol-2

K100l APPENDIX IV
VALVE BASE PIN NUMBERING
30 o6
20 07,
10 o8
BB E
BI2A& BB
B12D Bl4A BISA3
KIOOI/AIY/D |- 2 DEC.1955



K100l APPENDIX IV
DRAWING Nol-3
VALVE BASE PIN NUMBERING
I 4 4. 5
3
6 4
10 O4 2
' > 7
BC4 CL3 CLé6 cL?
6
7 v.
8
* 9
3 0
29 i
CLII L4
DEC.1955 KIOOI/AIV[DI-3



DRAWING No |-4

KIOOI APPENDIX T¥
VALVE BASE PIN NUMBERING
F B SR o3
o o
o o4 o o 10 OS
american {24:3 | american A4-i0 amercanfas- §

A7-8
AMERICAN{,7 s

AMERICAN A7 - |4

KIOOI/AIV /D i-4

DEC.|1985



(9290%)

K100l APPENDIX TV

DRAWING.  No.2.
THE OCTAL BASE B8-0
ILLUSTRATIVE

et

A1)

1-27
MAX.

NOTE : REFERENCE
SHOULD BE MADE
TO BS. 448 FOR
FULL INFORMATION

DRAVING SHOWS THE NUMBERING
OF THE PINS AS SEEN FROM
THEIR FREE ENDS.

NOMINAL

SIRERSIONS Ale|lc|o|E|F|6|H |[J |K|L
IN MM

EXCEPT 1-20

WHERE _OTHER- 22)12-70|7-88 |n - 16 | 9-10 [17- 4s]2- -$]as®
i Ly 14:22{12-70{ 7-88 (1110 [ yuy 2716 |9-10 |17-45|2-362| 22-5] 45

DIAMETER “M” WILL BE ONE OF Sy
THE SIX LIMIT DIAMETERS M DIMENSIONS TO BE ONE OF

SHOWN ON THE RIGHT. THIS THE MAXIMUM SHOWN BELOW

DIMENSION IS THE MAXIMUM -, - - 5 To
SRELL DIAMErem oF Eaisees] O | €3 | Kofd § G | L (vi)
VAWVES AND IS TO ALLOW

FOR DISTORTIONS , TOLERANCES)
ETC.

THE RELEVANT MAXIMUM 1-062"| 187" | 128" | 1-313" | 1-406"| 1-720
DIMENSION IS QUOTED IN THE
INDEX TO ELECTRONIC VALVES
SPECIFICATIONS, THE AMENDMENT
TO OCTAL-BASED VALVE
SPECIFICATIONS AND THE
APPROPRIATE INDIVIDUAL
VALVE SPECIFICATIONS WHERE
THESE EXIST.

MARCH 1962 KI100IAIV/D2




APPENDIX IV

DRAWING No 3

THE MAZDA OCTAL BASE B8- MO
ILLUSTRATIVE

KIOOI

DRAWINC SHOWS THE NUMBERING OF THE PINS AS
SEEN FROM THEIR FREE ENDS

NOMINAL HIJIKJLIM|N]P
NOMINAL fa JelclolelF ic
IN MM 1-20
EXCERT  |1a2s)i20 8-89)II-10 LAAX 230 bo2dlie-s0f2 -36}27-75 43548 90| 2+0 |10-0
THERWSE
NOTE
REFERENCE SHOULD BE MADE TO B.S. 448
FOR FULL INFORMATION
 KIOOTTAINTD3 DEC.19%5 ]



K100l APPENDIX IV

DRAWING No.5

BRITISH 45,78 9.PIN BASES
ILLUSTRATIVE

D : DRG 5-2

\¥
<
LDMOEh'sAus A B C 0
C.51 8-00 |8125 | 6.10 |05
Brcs2 BO0 825 1610 [I015 |
DRG 5-3 DRG 5-4
87 BS
=
-
N 2
5 ¥ NN
) , ;
_é;e _ és E
c : !*F,_,q :
-q;s__ggs_
A '
NOMINAL NOMINAL
omensions | A | BJC|P|E|F [)IMENS!ONS Al B | C
DRC 53 910 |120|i1:12|7-94]2-19 | 4.8 DRC 54 34° | 43° |26.0

NOTES |.DRAWINGS SHOW NUMBERING OF PINS AS SEEN FROM THEIR FREE ENDS
AND THEIR NOMINAL SPACINGS.

2.REFERENCE SHOULD BE MADE TO BS. 448 FOR FULL INFORMATION.
3.DIMENSIONS IN MM EXCEPT WHERE OTHERWISE STATED.

DEC 19SS

KIOOI/AIV/IDS:I-5-4



APPENDIX. I¥ KIOO!

DRAWING No 6.

SPECIAL 4-PIN LOW LOSS BASE.(L4)
MANDATORY.

VIEW OF UNDERSIDE.




KIOOI

TRANSMITTING VALVE BASE, 4-PIN METAL SHELL
MANDATORY.,

DRAWING No 7

APPENDIX TV

9

YVIEW OF UNDERSIDE.
=1 A

Yyl

4 PiINS EQUALLY SPACED WITH
CENTRES ON A PITCH CIRCLE
DIAMETER OF 24.7 5 0.6 MM,

' ALTERNATIVE
" SHAPE OF SHELL.

SIDE VIEW.
A TT T T H
1
H [}
: l '
' ’
i [ ]
y ]
H )
' ]
\. £
.Q.J Vad
]
_ % .S
N
\ ' ¢
— =
!
P - b
LIMITS IN_MILLIMETA
DIMENSIONS MIN VAKX
8 35
1 5 -
N+ - e
FI 4g 47.3
Q 3 4
45°5 30
S 1-O 22
929 -
- [

KIOOITAIV]D?




APPENDIX I¥

B9G BASE
ILLUSTRAT IVE

DRAWING N°8

KIOO!

“KIOOTTATVIDE.

€
oA
P ?
| NI T et
, N
/ L
SEE NOTE 2
i A
D
0 ™S
|
7
(3 8
D
" C
S 2R LQ
. ’C\'
4 e
0 o
P+
0
D
THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR FREE ENDS.
N P Q
&0 143 |83
| 0

NOTES '~
L THE SPIGOT MAY BE TAPERED OR PARALLEL WITHIN THE LIMITS GIVEN.

2. OIMENSIONS MEASURED FROM THE UNDER SURFACE OF THE BASE OR FROM

THE TURNED—OVER SHOULDER IF PRESENT,
3. IT IS PREFERABLE THAT THE ENDS OF THE PINS SHALL BE TAPERED AND/ORROUNDAD.
4. REFERENCE SHOULD BE MADE TO B.SS. 448~1947 FOR FULL INFORMATION.

OEC. 946



KIOO! DRAWING No.9 APPENDIX I¥
B7G BASE
ILLUSTRATIVE.

DIMENSIONS

O- 28 IN. MAX.
0-OI5 IN.MIN.
0- 187 IN. MIN.
0-040 IN. NOM.
0-375 IN. NOM.
45° NOM.

O - 222 IN.NOM.
0-0I8 IN. MIN.

Clxim|m|o|O|m|>

NOTES
NOTE |. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED ENDS OF THE PINS.
THE PIN DISPOSITION SHALL BE CHECKED BY MEANS OF A GAUGE AS SHOWN IN FIG.B7G/1.2,,8.5.448
NOTE 2. THE TIPS OF THE PINS SHALL BE TAPERED OR ROUNDED,
NOTE 3. REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION.

DEC.1956 KI1001/ATZ/ D9



APPENDIX ¥ KIOO!

DRAWING No IO
VALVES WITH B3G BASE
ILLUSTRATIVE
X ~— 5 »®
el 1
' t‘—*c
)
VEW AT X-% ' VIEW AT 'Y-Y'
s A |
|
I I
E
] &~~~
F 1 _ v
D
vt &

THE DIMENSIONS ON THE DRAWING FIXING THE POSITION OF
THE PINS REFER TO THE FIXED ENDS OF THE PINS.

NOM.DIM. [_A B | C 1) E F
EXCEPT
3
WHERE |36-0f12.0 |55 | 3r0|1O0] 10| OB
OTHERWISE MAX. MAX.
STATED.

NOTE -

REFERENCE SHOULD BE MADE TO BS 448-—1947
FOR FULL INFORMATION.

KIOOI JAIV]/D IO. bTC'I'ﬂTJ




KIOOI APPENDIX IY

DRAWING N*| 1.

3 CLIP BASE (CL3)

MANDATORY
B it i}
i
E
D —
SLEEVE IS PAXOLIN
H H Q™ QUALITY |-:6 MM

ENLARCED VIEW OF THICK,
CLIR APPROX O:-4 MM, )

\ ) SEE NOTE 2

SIDES TO CIRCUMSCRIBE G i
A CIRCLE 3.75 MM.DIA,

A 8 C (o} € F G

H
5-5t043|1-5 MAX | 4+OMAX[1 1OLO-2 seouoluaos-&.o- 075

NOTES

LTHIS BASE IS DESICNED FOR USE WITH PINS OF 4.2MM. DIA. ON A PCD.
OF 60-610:25 MM,

2.DIMENSION A" REFERS TO THE SLOT IN THE PAXOLIN INTO WHICH THE
CLIP IS FITTED.

MAY 1948 KIOOI/AIV/DI L.



€oo DRAWING No. 12. #PPEPX W

B8G BASE.
ILLUSTRATIVE.

s

- N —
NOMINAL DIMENSIONS IN INCHES
EXCEPT WHERE OTHERWISE STATED.
A | o687 J |0O-235MIN. || @ |0-274
B | 0-080 K |[0-OI5MIN. || s [1-179
C | 22%° L | O-156 MIN. T [0-50
D [a4s° M |0-050 Z |0-030 MAX.
F 10 262 N [0-307 a. [0.075 MAX.
NOTES. H [0.220MAX . P | O-534 b [0.040 MmaX.

I. DIMENSIONS HJLPQZ ARE MEASURED FROM THE SOLE OF THE
BASE, OR THE TURNED OVER SHOULDER IF PRESENT.

2. THE ENDS OF THE PINS MAY BE TAPERED OR ROUNDED.

3. DIMENSIONS FIXING PIN POSITIONS REFER TO THE FIXED ENDS
OF THE PINS.

4. THE BOSS (DIMENSION b) IS OPTIONAL.
5. REFERENCE SHOULD BE MADE TO B.S 448 FOR FULL INFORMATION.

DEC. 1956. KIOOI/AIV/D 2.



K100l APPENDIX I\

DRAWING No|3

EDISON-TYPE SCREW LAMP CAPS

ILLUSTRATIVE
131 13.2
E.40/4s E.27/35X 30
i | - £.27/28
| DOTTED LINES | (MEDIUM)
| INDICATE ALTERNATIVE L
| SHAPE OF CAP | | !
| L o | )
___________ |- M T
i T
_— 4
f-c o
K 23—
T 13.4
£.14/23X15
(SMA_L_'? 13-5
;-3 L £10/13
! 7§ 1 | (MINIATURE)
¢ - i .
W E2T .
T %T
l c-l ~lchk
L M C T G s
DRAWING =0 oM | NOM | NOM | MIN. | NOM. |NOM.
131 39 45 16 340 | &8s -
13-2 30 35 10'5 220 | - 7-S
133 26 255 | 10-5 22.0 - 7-5
13-4 s 23s | 6 160 | — 4
136 93 136 | 37s °Ss - -
NOTES*
|. REFERENCE SHOULD BE MADE TO B.S.98 1934 FOR FULLINFORMATION|
2. DIMENSIONS IN MM.

DEC. 1946 (RETRACED DEC 1955) KIOOI AIV/D I31-13-5



APPENDIX IV KIOOI

DRAWING N¢ 14

BAYONET LAMP CAPS
ILLUST RATIVE

14-1 14
B2 Bisd
(NORMAL) (sMaLL-DoUBLE CONTACT)

fu

T

NOMINAL °R9°- A c 0 o, | ¢ M N

oiMENsIons N
iN MM J1er J219s ] 15 |es |8.0 |26-2 |ess |80

14-2 lisia |1-s |e-2s]72s1t | — 1725 |20

NOTE:- REFERENCE SHOULD BE MADE TO BS.52—1941 FOR FULL
INFORMATION.

DEC Q4T



KIOO! DRAWING No. |5 APPENDIX IX
BI2D BASE
ILLUSTRATIVE.

— 1

~{

A
METAL l/L/
CONTACTS

LU0

I 8

]
pE

CENTRE LINE
OF SLOTS

DIMENSIONS
INCHES
MIN._T Max. T NOM.
A 12751 [2822 | ——
B 2:579 [2:630 | ——
C lo49s |os3s | —
[>) 1-rsol_|1.560 | ——
| E 1:031 [1093 | ——
F_|o.043 |0250 | ——
G — | —— | 30°
H o125 Jo1e7 | —
J — | — | 24°
K P — 30°
L 0-325 —
| M 0-22 |o0-26
— |O'125 | ——

NOTE L THE FACES OF THE METAL CONTACTS SHALL NOT LIE MORE THAN ©-02IN
BELOW THE ADJACENT SURFACES OF THE MOULDING.

NOTE 2. REFERENCE SHOULD BE MADE TO BS.448 FOR FULL INFORMATION.

APRIL 1958 KIOOi /AT¥/ OIS



K100l DRAWING No.l6 APPENDIX IV

Bl2B. BASE
ILLUSTRATIVE.

THIRD ANGLE PROJECTION

NOMINAL DIMENSIONS IN MILLIMETRES
EXCEPT WHERE OTHERWISE STATED.

A [35-00 G | 12:00

B 3-00 H |11-85

C |14-00 J [22:00

0 |13-73 K |30°

E 2:00 L |Is®

F 1-78

NOTES.
NOTE L FOR THE 1O PIN VARIANT, PINS 6 AND 12 ARE OMMITTED.
NOTE 2. THE DIMENSIONS FIXING THE POSITIONS OF PINS REFER TO THE FIXED ENDS OF PINS.
THE PIN DISPOSITION SHALL BE CHECKED BY MEANS OF A GAUGE AS SHOWN IN FIG.BI2B/I.2. B.S448
NOTE 3. DIMENSIONS AND GAUGES FOR PINS ARE SPECIFIED IN SECTION 6, B.S. 448.
NOTE 4. REFERENCE TO BE MADE TO BS.448 FOR FULL INFORMATION.

DEC.1956 KIO0OI/ATY/ D16



KIOOI

APPENDIX IV

DRAWING No. 17

BBE BASE (FORMERLY EME)
MANDATORY

ld:

A

[

> amn

-

2

)

8 PINS CONFORMING
TO B.SS. 448-1947

SECT. B(4)

VIEW OF BASE FROM UNDERSIDE SHOWING THE PIN NUMBERINGS.

.MMENSI{?.NS A B C ) E = g
Lmits | min. | 23 R y
N MIN 60| 1-88 1305 | p 20° =s® o
INCHES| MAX. | 2:390 | 2-IS | 1-3145
WARCH 1752 KIOOI JAIV] 017




APPENDIX IV KIOOI
DRAWING N*I8
6 CLIP BASE (CL6)
MANDATORY
- 1, B
\/ @
- E
_é} ENLARGED VIEW
OF CUP APPROX
_Y O-4THICK
e F ——]
SEE NOTE 2

VIEW Of SLOT IN
DIRECTION OF ARROW

L

H
{
*
G

CLIP IS FITTED.

K RAD. 6

SLEEVE AND END PLATE PAXOLIN

Q" QUALITY -6 THICK.
DMENSIONS IN| A B | C D | € Fl G J K L
mxcem 55| 15 | 40| 1r0 570|555 | 20° | 30° | 4.75]4-75%16-35
OTHERWISE  [fO13| MAX |MAX HO-2 HO-5 HO3 fO75HO 75 025 HO25 H-0-6
STATED

NOTES

I.THIS BASE IS DESICNED FOR USE WITH PINS OF 4-2MM.DIA.ON A P C.D.
Of 60:6+0-25MM.
2.DIMENSION A" REFERS TO THE SLOT N THE PAXOLIN INTO WHICH THE

3 DRAWING SHOWS THE NUMBERING OF THE CONTACTS WITH THE BASE
VIEWED FROM THE UNDERSIDE.

K!OO0i/AIV/Dig

MAY 1948



KIOO!I APPENDIX IV

DRAWING N°I9

7cup BASE Rgcu)

€

1—1

ENLARCED VIEW
OF CLIP APPROX
O-4 THICK.

SEE NOTE 2

H
VIEW OF SLOT IN :
DIRECTION OF ARROW ¢

L

Hﬂkﬂ
SLEEVE AND END PLATE PAXOLIN Q" QUALITY 1-6 THICK

oMensionsINl A | B lc [ofle|rlc o lkllL
MM EXCEPT X

WHERE 55|15 [4-0|1-0|s7-0s5:5 [ 20° | 30° |4-75 [4-75|16-35
OTHERWISE  BO-13{ MAX[MAX.[tO-2}£O'5 [+O-3 Fo-7s 075 HO-25 HO-25E-0-6
STATED.

NOTES

I.THIS BASE IS DESICNED FOR USE WITH PINS OF 4.2MM DIA ON A P.C.D.
Of 60-6+0-25MM.

2.OIMENSION "A” REFERS TO THE SLOT IN THE PAXOLIN INTO WHICH THE
CLIP IS FITTED.

3.DRAWING SHOWS THE NUMBERING OF THE CONTACTS WITH THE BASE
VIEWED FROM THE UNDERSIDE.

MAY 1948 KIOOI/A1V/DI9




APPENDIX ¥

KIOOi
DRAWING N°¢ 20
8 PIN BAYONET BASE (Pm8)
MANDATORY
Cfe| o B
[ ) 1 -
§
B )
| J
' |

H :
DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FRJM THEIR_FREE ENDS.
OMENSIONS| A | B8 | c ol e | Fla [ H[J [K|L][mM

#.
LIMITS IMIN: |5O-3 | 37-9 | 3-872.28 a66|625|307 (307 | oI o
IN 4444 4s® |os” |02}
MM, {MAX|50.5 | 38:1 |4-07 |2-48 486645 |3.27 (327




K 1001 APPENDIX 1V
DRAWING No 21

BISA3 BASE (FORMERLY 3-PIN QUINDECAL)
MANDATORY.

I—-——‘M-SM.

20-0 S

]
il
-
= PINS 3 INNa. 2:36DIA.
ON 580125 PC.D.
*ORAD. FOR TOLERANCES SEE
SECTION B8-O/il
BS448.

ALL DIMENSIONS IN MILLIMETERS.

KIOOTJAIV] D21 DEC.1955




K 100t DRAWING No. 22 APPENDIX [
B4D BASE
MANDATORY.

THIRD ANGLE PROJECTION

|
w
1
| @-
N ~———

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS

DIMENSIONS

REF NCHES IDEGREES MILLIMETRES NOTES
MIN NOM | MAX NOM MIN NOM MAX
A — 750 — — — 1190 —
B — 582 — — — 114274 —
C — 1°000 | — — — 1254 —
0:-57% —_ —_ — 14-61 —— —
E 0-184 [ O-187 [0-190 — 468 | 475 482
— — 026 — — — -60
G 2177 12198 2218 — |55-30 83 |56-35
H — 1-:438 — — — 13653 —
— — o073 — — — 1.85
e 2125 — — — 53-98 =
L — — o071 — - — 18-23
M 1-:526 | 1-546 | 1-56 — |38 39:25 [3975
[¢) 0:079_| 0094 | 0108 — 205 24 275

NOTES

I. THE DIMENSIONS K,L,AND M MAY BE INCREASED BY O-060 IN.(1-52 m.m)MAX FOR SOLDER.

2. THE DIMENSION FIXING THE POSITIONS OF PINS REFER TO THE FIXED ENDS OF THE PINS,
AND ARE GIVEN FOR INFORMATION ONLY. THE PIN DISPOSITION SHOULD BE CHECKED BY MEANS
OF THE GAUGE SHOWN ON DRG No.22 A

3. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR FREE ENDS.
4. THIS BASE IS THE AMERICAN SUPER JUMBO, JETEC TYPE A4 -I8.

MARCH 1954 K1001/A /022




APPENDIX [V

B4D BASE PIN & BAYONET POSITION GAUGE

DRAWING No.22 A

MANDATORY.

K100

THRD ANGLE PROJECTION

. HOLES B AND SLOT J HAVE POSITIONAL TOLERANCE
DIAMETER AND O-OO! IN. (0-025 m.m .)WIDE RESPECTIVELY. DATUM-~FACE P.

2. THE VALVE SHALL SEAT INTO THE GAUGE UNDER ITS OWN WEIGHT

H
\ B
~ \ T [
. X ;
| v — b |k
- - v | - 1 A - } -
- —
[ of—L |k
N / X ..
' M ! ~—~— —
e
- T
T § "
K
L SECTION X-X
\\ N \ N
. A X i .
THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS
DIMEN SIONS
e INCHES DEGREES MILLIMETRES NOTES
MIN_|L_NOM | MAX 1 NOM [ MIN | NOM [ MAX
A — liooo | — — — |25.40 —
B 0-206 | 0-2065|0-207 —_ 5.234 5-244 5-256 )
) — |o-281 | — — — [7.137 —
E — |o37s | — — — o825 | —
H 1110 1-110 I-1ns —_— 8-195 [28-195 [28-320
J 0087 [oo87s|oo088 | — [2.210 |2.222 | 2-234 1
K — 0687 — —_ —_— 17-45 —
L — [i.s — — — |38t —
M — o3z | — — — |79 =
N — o5 — — — [i2-7 —
NOTES

ZONES O-0O! IN.(0-025mm

KIOOI/A [¥/D22A

MARCH 1954



K 1001

DRAWING NO. 23

B4F BASE
ILLUSTRATIVE

APPENDIX IV

THIRD ANGLE =
PROJECTION. T
H

NOMINAL DIMENSIONS IN INCHES
EXCEPT WHERE OTHERWISE STATED

A

|-854

X

0-082 MAX.

1:670

0-094

1- 395

0-688

O-320 MAX.

0o-97

0-030 MAX.

0-260 MAX.

0-250 MIN.

0-187

O |m|mjOo |0 |

1-165

|z |Z]|r |®|“

45°

THEIR FREE ENDS.

NOTES.

|. DIMENSIONS B,D AND G MAY BE INCREASED O-O60 IN. MAX.FOR SOLDER
ON THE ENDS OF THE PINS.

2. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS VIEWED FROM

3. REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION.

MARCH 1954

K100l /Al¥/023



k100l DRAWING NO. 24 APPENDIX IV

B7A BASE
ILLUSTRATIVE
THIRD ANGLE /
PROJECTION.
, I ]
'
E A
U |
INDEX BOSS.

o/
6 PINS B DIA.

1 PIN'G’ DIA.

DIMENSIONS

©0-438 IN. NOM.
0 058N NOM.
0-375 IN. MAX.
ZERO_MIN. _

0 - 312 IN. MIN.

1- 000 IN. NOM.
0125 IN, NOM.
26% NOM.

52° NOM.

51° NOM.

NOTES.

I. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED END
OF THE PIN.

2. THE TIPS OF THE PINS SHALL BE TAPERED OR ROUNDED.

3. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR
FREE ENDS.

4. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

xLIOﬂmonm{b

MARCH 1954 K1001/AI¥/D24



KI0O! DRAWING No.25 APPENDIX I¥.

87D VALVE BASE
ILLUSTRATIVE .

THIRD ANGLE PROJECTION ~c
| ’
r 8
G .
S PINS'K'DIA.
H_ " -N
2 PINS'L DIA.

NOMINAL DIMENSIONS IN INCHES
EXCEPT WHERE OTHERWISE STATED
A | 2167 J [0-094
B [1-875 K [0-125
c |1-338 L |O-156
D |0-562 MAX.|| M | O-195 MAX.
E |0-065Max.fl N | 1-000
F |O-45OMIN.|| O | 51° NOM.
G |I1-230 P | 52° NOM.
H |0-082 maX.[l @ | 26° NOM.
NOTES

I. DIMENSIONS B D AND G MAY BE INCREASED BY O.030 IN. MAX.
FOR SOLDER THE ENDS OF THE PINS

2. THE DIMENSIONS FOR THE POSITION OF PINS REFER TO THEIR FIXED ENDS.
3. THE ENOS OF PINS MAY BE ROUNDED OR TAPERED.

4. THE DRAWING SHOWS THE NUMBERING OF THE PINS VIEWED FROM THER FREE ENDS,
S. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

APRIL 1958 KIOOi/A I¥/D28



K100 DRAWING No. 26 APPENDIX IV

B9A BASE
ILLUSTRATIVE .

THIRD ANGLE PROJECTION

DIMENSIONS

0-28IN. MAX.
O OIS IN. MIN,
O-187 IN.MIN.
0-040 IN. NOM.
0-468 IN. NOM .
36° NOM.

mMmio|O|m|>

NOTES
I. THE DIMENSIONS FIXING THE POSITIONS OF THE PINS REFER TO THE FIXED ENDS.
2. THE TIPS OF THE PINS SHALL BE TAPERED OR ROUNDED

3. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS VIEWED FROM THEIR FREE ENDS.
4. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

MARCH 1984 KIOOI/A W/ D26



k100! DRAWING NO. 26B APPENDIX IV.

B9A PIN POSITION GAUGE
MANDATORY.

THIRD ANGLE PROJECTION.

x — ti——
/ |
)
J
| B, LI - z
. *i — 1
[ L |
SECTION ON xx'
THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORI "H DIMENSIONS.
DIMENSIONS
INCHES IDEGREE S MILLIMETRES
REF. | MIN. | NoM. [ Mmax. | NoM. | MIN. [ NOM. | MA x. |[NOTES
A 0750 | — — — 1905 — —
B8 lo6s — — — 16-51 — —
c — loas | — — — 635 —
D — 0-4 — — — 10-2 —
F__|os7s |o.875 [o880O — |22.225 [22:225 [22350 | 283
G 0048|0048 |00485] — [i219 1219 | 1232 2
H — — — 36 — — —
J 0124 0124 |0:125 - 315 315 317
K — | o468 | — — — [i-se7 | —
L — 1-125 | — — — |2558 —
M — |loda2s | — — — 318 —_ 3
NOTES P__|0373 | 0375 |0-37S| — | 9.474]9-525 |9-528

I. BEFORE GAUGING, THE PINS ON THE B9A BASE MAY REQUIRE STRAIGHTENING IN THE TOOL SHOWN ON
DRAWING NO. 26A.

2.THE HOLES G HAVE POSITIONAL TOLERANCE ZONES OOOOS IN.(O-O2mm) DIAMETER. DATUM-FACE N.
CYLINDER F SHOULD HAVE A CONCENTRICITY TOLERANCE OF O-00S IN (O:125m m).
DIAMETER. DATUM—-GROUP OF HOLES G.

3.THE PILLARS SHOWN ON THE GAUGE ARE PROVIDED TO CHECK THAT THE VERTICAL SIDES OF THE
BULBS ARE SENSIBLY AT RIGHT ANGLES TO THE SOLE OF BASE.

4.THE VALVE SHALL SEAT INTO THE GAUGE UNDER ITS OWN WEIGHT.

5.DIME NSIONS, MOUNTING METHOD, MOUNTING FLANGE, ETC.,BELOW PLANE Z-2' ARE OPTIONAL,
PROVIDED ADEQUATE SPACE IS LEFT FOR THE PROTRUSION OF THE PINS.

MARCH 1954 KIOOI/AIV/D 268



DRAWING No27
BIlIA BASE

ILLUSTRATIVE.

K1001 APPENOIX I

THIRD ANGLE PROJECTION

X
)
|
.
= etetn
'

NOMINAL DIMEN SIONS IN INCHES
EXCEPT WHERE OTHERWISE STATED
A [O0-560MAX. ] H | 0.750

B |o.480MIN. | J |0.08s

c |o.308 K | 328/

0 [0.048 L |eY®

€ [0.093 M [ 0.050Max.
F |0.035MAX. | X |O-340MIN.
G |0.437Max.| Y [0.135 MaX.

NOTES.

I. DMENSIONGMAY BE INCREASED BY OO3IN. MAXIMUM FOR SOLDER.

2. THE DIMENSIONS FIXING THE POSITIONS OF PINS REFER TO THE FIXED END OF THE PIN.

3. ANY PROJECTIONS ON THE UNDER SURFACE OF THE BASE OTHER THAN THOSE SHOWN, SUCH AS A RWM,
SHALL HAVE A HEIGHT NOT EXCEEDING O-O20IN.

4. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THEIR FREE ENDS.
5. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

DEC. %6 KIOOI/AN/D 27




KIOO! DRAWING N© 28 ArPeNoIXIY

B3A BASE.
ILLUSTRATIVE.

1
]

£

=

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORICINAL INCH

DIMENSIONS.
REF INCHES MILLIMETRES | -

) MIN. | NOM.|MAX. | MIN. | NOM, | MAX, TES

A — 10:344| — | — 1874 ] — | —
_8 060 — 0656|1550 — 11665 —
— 0243 | — | — 617 | — | —

) — | — 10135 — | — 1342 —
’_E I0-090]0-093 [O-096 [2:286 [2-362 [2:438 —
— | — jooas] — | — (14 =

C - |0500| — —_— | 12-7 — ro—
H = — |0aa7 ]| — — [11-35 1
J_ 0340 — | — |seal — | — | —
K — |0-.937] — — 238 | — | —
[ L — 022 | — — 1341 = =

NOTES.

I. ON THE FINISHED TUBE ADD 0-030 IN. (O- 76mmg FOR SOLDER.

2. THE DISPOSITION OF THE PlNS SHALL BE CHECKED BY MEANS OF THE
GAUGE SHOWN IN FiqTB3A 1.2,B.5.44

3. THE DIMENSIONS ONTHE DRAWING nxmc THE POSITIONS OF THE
PINS REFER TO THE FIXED ENDS OF THE PINS.

4

. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

DEC.I9sS Kiool [Av[D28



KIOO!I DRAWING No 29 APPENDIX I¥

B4A BASE
MANDATORY
C P s, - l
| [ T I K
8| Ta D U ' B
D
E G .
F F
; U
T —\

3
_|€ - %L_.__"_

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS

DIMENSIONS .

REF: INCHES DEGREE S MILLMETRES NOTES

MIN. NOM. MAX NOM MIN NOM
A 0-328 8-33
8 0413 | 0423 0433 10-50 1074 1098
C 0-040 1-01
D o83 0-87 (o] 4.65 475 485
E 0240 | 0-250 | 0-260 610 635 6-60
F o171 o187 0-203 436 4.75 54
G 1-7688 1813 1813 4542 | 46-04 | 4604
H 0-324 | 0344 | O-364 825 8-74 920
J 0-383 975
K o187 4.75

Ki001/A Iv/D29 DEC.1958




KIOOI

DRAWING NO. 30

B48B BASE.
ILLUSTRATIVE.

APPENDIX I¥

L

oo e

3 PINS C DIA.

1 PIN D OIA,

DIMENSIONS IN
INCHES

0:362 NOM
0333 NOM
0090 NOM
0-122 NOM
O ‘O40MAX.

mojo|®|>»

NOTES
L OIMENSION B MAY BE INCREASED BY O-O3IN MAX.FOR SOLDER

2. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

DEC. 1956

KioO| /A lv/oso



KiOOl DRAW'NG No 3' APPENDIX IV

B5A and B5A/F BASES
ILLUSTRATIVE,

See note
5 o 1

||

J

&

pr— £ —om

be
:
— "

THE INCH DIMENSIONS ARE DERIVED FROM THE ORIGINAL MILLIMETRE
DIMENSIONS EXCEPT WHERE STATED.

DIMENSIONS
REF, INCHE S PEG? | MILLIMETRES. TES
MIN | NOM [MAX |NOM [MIN | nOM [mMaX
A |l— | — loacol — | — | — FIO-IQ 3
| B |— |—orgl — | — | — {201 1
ct -8 T — T — T — 1431751 — | — 2.3
c2_[o169 jo-2000-231 | — | 4.30/5-:08(5-85 | 2, 3
p loo32l— Joosi| — losol — [i-s5s | —
E [ — | — 20 — | — 1 — (74 | —
f o026 |02 02161 — (32 |so08155 |4
NOTES. C_p-owsl — ool — lo34|{ — lo-48| —

I.LWIRES SHALL BE TINNED EXCEPT FOR DIMENSION B.
ZEHER$ V?&EESTWO VERSIONS OF THIS BASE B5A/F HAS LONG WIRES, BSA HAS

3.THESE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE INCH ORIGINALS,
4.THE MILLIMETRE NOMINAL OF TH!S DIMENSION IS DERIVED FROM THE ORIGINAL
INCH NOMINAL DIMENSION.

STHERE 1S A RED SPOT ADJACENT TO PIN .
6.REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION.

KIOOI/AlV/D 3l APRIL 1958




KIOO! DRAWING No.32 arpenoix ¥

B5SB and B5B/F BASES
ILLUSTRATIVE,

THE INCH DIMENSIONS ARE DERIVED FROM THE ORIGINAL MILLIMETRE DWMENSIONS.

DIMENSIONS
REE INCHES G? | MILLIMETRES NOTES
MIN | NOM |[MAX [NOM [MIN [NOM |MAX
A_li1-5 | — — — 132 2— —_ |1 —
B |— oO9I| — — — - — | —
= pom =T —T =T +—t—
0D |— | — — | 60 — | — sl
| € | — | — — |20 — | — ] — —=—
NOTE

. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

APRIL 1988 KIOO| /Alv/oaz



KIOOI

DRAWING No. 33
BSD BASE.
ILLUSTRATIVE.

APPENDIX IV

NOMINAL DIMENSIONS IN INCHES
EXCEPT WHERE OTHERWISE STATED
A | 30° J |[1.750

B | 50° K | 0.-073 maX.
c |90° L | 2.487

DO [1.250 M | 0.740 MAX.
E [0.575MIN. | N | 1.576

F |o.187 O | 0-082 MAX.
G | 0-260MAX.[| P |O.120

H | 2:165

NOTES

I. DIMENSIONS L,M AND N MAY BE INCREASED BY O-O3INCH MAX. FOR SOLDER.

2.THE DIMENSIONS FIXING THE POSITIONS OF THE PINS REFER TO THE FIXED END OF THE PINS.

3. REFERENCE SHOULD BE MADE TO BS448 FOR FULL INFORMATION.

KI0O! [AIV/D33

DOEC. 1956



KI100I DRAWING No 34 APPENDIX IV
BSE BASE.
ILLUSTRATIVE
s 3
N\ (
[ vy
009POoO L
'_?- N QL\"_ﬁL
T =U s gf
SEE NOTE 2
K
L °N
]
2 C
o [J 5 x
S 24N i )
. -
©
€
[»]

NOMINAL OIMENSIONS IN INCHES

EXCEPT WHERE OTHERWISE STATED

A | 1.250 J |0.260MAX.

8 [0.187 K [2-7n

c | 30° L |0.945

D | 60° M [0-197

E | 90° N |13°

F | O-740 MAX. || P | 2-875 MAX.

G |0:575 MIN. [|Q [ 0-500 MIN.

H | 0-073 MAX. [[R | O 500
NOTES

I. IMENSION F MAY BE INCREASED BY O-O3IN.MAX. FOR SOLDER

2.FIVE HOLES O-3ISIN. DIA. PLACED AS SHOWN ON THE BASE AND
FIFTEEN HOLES O-.236IN.DIA. EQUALLY SPACED ROUND THE SMELL
TO ALLOW FORCED AIR COOLING.

3. P IS THE MAXIMUM PERMISSIBLE DIAMETER OF THE VALVE.

4. THE ENDS OF THE PINS MAY BE TAPERED OR ROUNDED.

S. FOR FURTHER INFORMATION SEE BS:448.

DEC.(986

KI0OI/AIV/D34



KIOO!I DRAWING N© 35 APPENDIX I
B5F BASE.
ILLUSTRATIVE.

@

NOMINAL DIMENSIONS IN MILLIMETRES
EXCEPT WHERE OTHERWISE STATED
A | 31-75 G |16:0
B [17-0 H | O- 2 MAX.
C | I15-0 MAX. J | 30°
0 |4-75 K | 60°
E | 7-375 L | 90°
F | 150
NOTES

I. THE WAIST SHOWN ON THE PINS IS OPTIONAL AND SHOULD NOT
BE USED FOR ANY LOCKING OEVICE.

2. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO
THEIR FIXED ENDS.

3. THE ENDS OF THE PINS MAY BE ROUNDED OR TAPERED.
4.C IS THE OVERALL LENGTH OF THE EXHAUST TUBULATION
5. FOR FULL INFORMATION SEE BS: 448.

KIOOI/AIV D3s DEC.1956



KIOOI

DRAWING No. 36.

B8A BASE

ILLUSTRATIVE

APPENDIXIY

IN THE DRAWING.

NOMINAL DIMENSIONS IN MM
EXCEPT WHERE OTHERWISE STATED
A [13-4 F [O0-040 INCH
B [15:0 H [as°

C |5:25 J |223°

D | 22.0 K |15

E [6-0 L [575

NOTES

I. THE SPIGOT IS OPTIONAL, BUT WHEN ONE (S NOT FITTED THERE MaY
BE A GLASS BOSS AND EXHAUST PIPE AS SHOWN BY BROKEN LINES

2. THE ENDS OF THE PINS SHALL BE TAPERED OR ROUNDED.
3. REFERENCE SHOULD BE MADE TO B.S5.448 FOR FULL INFORMATION.

KIOOI/AIV/D 36.

DEC 1956



KIOOI DRAWING NO.39

BI2A BASE.
ILLUSTRATIVE,

APPENDIX IV

]

-]
o

o >
b

" ' 24 | :Q
10 ) 3 Q
- H
° 4
@u s

NOMINAL DIMENSIONS IN INCHES
EXCEPT WHERE OTHERWISE STATED.

A |0-530 MAX. G | 15°

B |0-6l16 H | 1.063

C |0-410 MAX. J |0-430MIN
D |0-320 MIN. K |0:070

€ |0-093 L |O-1s5

F |30°

NOTES
NOTE L DIMENSION C MAY BE INCREASED BY O-O3 IN. MAXIMUM FOR SOLDER.

NOTE 2. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED END OF THE PIN.
THE PIN DISPOSITION SHALL BE CHECKED BY MEANS OF THE GAUGE SHOWN IN FlG. BI2A/t2. (8s448)

NOTE 3.REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION,

DEC 1956

KIOOI/AIV/ D39



KIOOI DRAWING No 40 APPENDIX I

BI4A BASE.

ILLUSTRATIVE.

NOTES
IL.OIMENSION D MAY BE INCREASED BY O-O3IN. MAXIMUM FOR SOLDER.
2.THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED END OF THE PIN AND ARE
GIVEN FOR INFORMATION ONLY.THE PIN POSITION MAY BE CHECKED ONLY BY MEANS OF THE GAUGE

-~ H
+J

:zx'l

NOMINAL DIMENSIONS IN INCHES
EXCEPT WHERE OTHERWISE STATED.

A [1-750 kK | 0135 max.
B |0-775 Max. L | 0-093

¢ [o-s10MIN. M [o.08s

D [0:515 MAX. N |0-752

€ [o-3s0MmIN. P |0-046 RAD.
F |o-12omax. || @ |o-078

G |0- 110 MAX. R [25%°

H [0-320 s [12¢°

J [0-253 MAX.

SHOWN IN FIG BI4A/12.,B.5.448.

ATHE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THE FREE ENDS.

4 REFERENCE SHOULD BE MADE TO BS 448 FOR FULL INFORMATION.

Kiooi /A v/D40

APRIL 1958



KIOOI DRAWING No.41. APPENDIX I

8

BC4 BASE
MANDATORY
i 'y t ! ako J H
...I»377t.8°|°°—— -&PO;SIA %OP'NDM 1377 :_8?0,0-4
,/‘ : \.\\ —
o l - N l b "—’—"—._4_
| l 4 = < .3 - ' -l%
—8 —m— b 9
B e _L§ g l
2 I J___ 1 .
] ] ||| ||| | THE =

‘a0 MIN. | '\ H\—'-

-125' D.BR.PIN WITH
-125'D.BR.PIN WITH | GOLD SILVER CONTACT
SILVER 006

GONTACT: -O30"THICK WELDED ON
TO-009 THICK WELDED ON

- // .'$_' __+_'j—_ /
-.¢ &

1 ] ] \0
.434' -436'
INTERNAL DIMENSIONS A &8 MATERIAL-NI.P BRASS CYLINDER
TO SUIT MANUFACTURERS WITH MOULDED INTERIOR.
REQUIREMENTS.
FIG.{.MOULDED TYPE FIG.2.METAL SHELL TYPE

DEC. 1955 K10OIfA1v/[DA 1



KI0OI DRAWING No.42. APPENDIX I¥
Cll BASE

MANDATORY

ENLARGED VIEW
OF CUP APPROX,
-4 THICK

™ sipEs To

_ CIRCUMSCRIBE
A CIRCLE

3-7S DIA.

/ '

SLEEVE & END PLATE PAXOUIN'Q'QUALITY I-6 THICK

DIMENSIONS A B8 c Do | € F
MMS.EXCEPT ° o
WHERE 55 o | 700 |72-6 24 30
HERWISE |t043 [*02 |t o5 [t0.3 |*07s |tors
STATED
NOTE

I. DIMENSION"A"REFERS TO THE SLOT IN THE PAXOLIN INTO
WHICH THE CLIP IS FITTED.

KiooI/Alv [D.42 DEC. 195§



ALL DIMENSIONS IN mM. UNLESS

OTHERWISL STATED.

SC8 BASE

MANDATORY

DRAWING No. 43

KIOOI/A1V/0.43

17-0
»oved)
- -

DEC.198S




K100l DRAWING NO. 45 APPENDIX I¥
MAGNAL BASE

MANDATORY
M ]
F—-1 t—— £ G~
REFERENCE
REF. | MIN. JCENTER| MAX. =
IN. IN. IN. \ “Jﬂ tunomsuo:
A 550 |-560 |-570 | " OF BASE
B 490 | -s00 |.sio — )
[ :300 | -308 |-3IS N—ﬁ }~:I — a—{— \Rl
D 427 | -437 | -447
E — | — |oso S P
F 085 | -090 |.095
G 352 |.362  |[-372
H — _|I-063 —
J :090 |-093 |-096
K —  le-4/i" | —
L — [s2-8/u° o
M -305 | -312 -317
N -075_|.080 | .085
P -343 -353_ |.363
[ 040 [-047 |-0OSS
Ry — -031 —
Ry — — |.os0
R 3 — 040 _
T -340 — —
u — — [ 135

NOTES |. DIMENSIONS FIXING THE CONTACT PIN POSITIONS REFER TO
THEIR FIXED ENDS AND ARE GIVEN FOR INFORMATION ONLY,
PIN POSITIONS MAY BE CHECKED ONLY BY MEANS OF ALIGNMENT
GAUGE No. GBII-1 AS SPECIFIED IN RETMA STANDARD ET-106-C
OF JUNE 1955.

2. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS SEEN
FROM THEIR FREE ENDS.

3. DIMENSION J' DOES NOT INCLUDE INCREASE IN PIN DIAMETER
DUE TO SOLDER.

4. DIMENSION ‘D' MAY BE INCREASED BY O30 MAX. FOR SOLDER.

S. ANY PROJECTION ON THE UNDER-SURFACE OF THE BASE OTHER
THAN THESE SHOWN SUCH AS A RIM OR EXTERNAL BARRIERS,
SHALL HAVE A HEIGHT NOT EXCEEDING .040".

6. EXTRACTED FROM RETMA PUBLICATION ET-|03-D OF MARCH 1955

DEC. 1956 KIOOI/AIV/D.4 S



KIOOI DRAWING No.46 APPENDIX I¥
B8F BASE
MANDATORY
N
B} | 1) W
: ~
j - I | F
IH IG
ENDS OF PINS TO BE
TAPERED OR ROUNDED.
B8PINS OF
*N° DIA.
__"P'RAD
‘M"P.C.D.
THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS
REF DIMEN SIONS . NOTES
i INCHES DEGREES MILLIMETRES.
MIN NOM MAX NOM MIN NOM MAX
A 0-187 4.75
B 0080 203
C 0-250 6-35
D 0035 08
3 OS54 | 0534 | 0554 1310 | 1355 14.05
F 0381 | 0401 | 0-456 97 10-2 'S
G 0068 | ooes | o008 175 225 270
H 0035 089
J 0-255 0-260 | 0265 6-48 660 673
K 0049 124
L 147 1-425 1-433 3600 36-20 36-38
M 0680 0687 0-694 17-28 17-45 17-62
N 0045 | 0-050 | 0053 1-15 127 I-34
) 0043 1-09
R 45
S 225
T 225
U 30
w o-ie7 4.75

KIOOI/AIV/D. 46

DEC. 1956



KIOOI DRAWING No 47 APPENDIX I¥
BI12E BASE
MANDATORY
THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS.
iR DIMENSIONS
EF: INCHES DEGREE S MILLY METRES TS
MIN NOM MAX NOM MIN NOM MAX
A 0530 13-46
B 0-598 | 0-616 | 0-635 1519 565 | 6.1 4
C 0-410 104 [
D 0-320 8-13
€ 0-0% | 0093 | 0096 229 236 | 2.43
F 30 2
G 15 2
H 1-063 2.70
J 0-430 10-95
K 0065 | 0-070 | 0075 1-66 1-78_| 1-90
L 045 | 0155 | O-165 370 394 | 4.8 4
M 0-240 | 0-256 | 0270 610 650 | 685
N 0:200 5.10 3
3 0-245 | 0250 | 0-255 6-23 635 | 647
NOTES
I. DIMENSION C MAY BE INCREASED BY 0-03 N.(O-O76MM)MAXIMUM FOR SOLDER.
2. THE DIMENSIONS FIXING THE POSITION OF THE PINS REFER TO THE FIXED
END OF THE PIN AND ARE GIVEN FOR INFORMATION ONLY. THE PIN POSITION
MAY BE CHECKED ONLY BY MEANS OF THE GAUGE IN B.S. 448 , FIG. BI2A /1.2
2 DRAWNG SHOWS THE NUMBERING OF THE PINS AS SEEN FROM THE FREE ENDS.
4. THE SPIGOT & KEY MAY BETAPERED WITHIN THE LIMITS QUOTED.
5. THE RADII OF CORNERS,IF ROUNDED SHALL NOT EXCEED 0-020 IN(O ‘5 MM)
6 CONTACT LENGTH.
DEC.1958 KIoOI/AIV [0.47



oo DRAWING No. 48  APrenoix i

DRAWINGS OF AMERICAN A4-5 & A4-9
MANDATORY

A4-5
. ~SMALL 4 PIN

843

436 lo SMAX.

[ [

jo— 138~ H7S—
2PINS:1257003 2 PINS 1862003

e J .
I
FOR DETAILS OF GAUGES -

SEE RETMA STANDARD 1337 = |- 377 2]
ET-106-C OF JUNE I1955.

2 PINS 125't003"
«198°_\ 2 PINS 4567:003"

MAX.
.‘T - ‘ =
Mz [] 3 : . .‘“0
EXTRACTED FROM RETMA p ! gi
STANDARD ET —103-D =" FOR PIN ALIGNMENT
OF MARCH 1955. 6 USE GAUGE No.GA4-I|

KIOOI/AIV/D4a8 DEC. 1958



KIOOI DRAW[NG No_ 4Q APPENDIX IX

ORAWING FOR AMERICAN A 4 — IO
MANDATORY

A4-10

MEDIUM 4 PIN
BAYONET

—#337-1377

2 PINS 125 *-008"

FOR PIN ALIGNMENT
USE GAUGE Ne GA4-1I.

EXTRACTED FROM RETMA FOR DETAILS OF GAUGES

STANDARD ET — 103-D SEE RETMA STANDARD

OF MARCH [955. ET- 106-C OFJUNE 1955 .
DEC. 1956

KIOOI/AIV/D4S.



KIOOI

DRAWING No,. 5Q Arpenoix @

DRAWINGS FOR AMERICAN AS -6 & AS-Il

MANDATORY
AS5-6
SMALL 5 -PIN
843
065 MAX
1436 .+
LR
450 596
MIN MAX
I s
< 136~H75—
495
MAY.“I ~5PINS 125-003

)¢’ FOR PIN ALIGNMENT
O~30"\ USE GAUGE GAS-|

AS- 1l

b Jas

L L LU ] .“wu ? .5’96“
FOR DETAILS OF GAUGES o Lt g i
SEE RETMA STANDARD e ==
ET- |0G6~-C OFJUNE 1955.

~—1337"- 377 ]

L4
195 SPINS425%003
MAX

EXTRACTED FROM RETMA
STANDARD ET-103-D

OF MARCH 1955.

FOR PIN ALIGNMENT
USE GAUGE No.GAS -|

KIOOI/AIV/DBO DEC.1958



KIOO!I DR AW'NG NO. 5' APPENDIX IV

DRAWINGS FOR AMERICAN A6-7 & A6 -I2

MANDATORY
A6 -7
__SMALL 6-PIN
843
065 MAX.

BRJ

o
6
AL%:INS.

e FOR PIN ALIGNMENT
2 PiNG BE5-00s USE GAUGE No.GA6 - |
A6 ~l2
MEDIUM 6-PIN
l«é’L T a‘\x

| 596
N. MAX.
FOR DETAILS OF GAUGES m [IU— M ™

— 337" -I'377

SEE RETMA STANDARD
ET- 10@-C OF JUNE 1958

EXTRACTED FROM RETMA

STANDARD ET-103- D FOR PIN ALIGNMENT
OF MARCH 1955, USE GAUGE No.GA6-I.

DEC. 1958 KIOOI/AIVISI




KOOl

DRAWING No. 52
DRAWINGS FOR AMERICAN A7-8 & A7-13
MANDATORY
,__§MA1_._g.7-p|N
‘843
1-436 LofiMAX.
T
U ko'
: Rialie
1 36-H75 —=
&22;."15{= ~—~gf 5 PINS 1252003

FOR DETAILS OF GAUGES
SEE RETMA STANDARD
-106-C OF JUNE 1955 .

EXTRACTED FROM RETMA
STANDARD ET-103-D
OF MARCH 1955

195

26 1. 26" FOR PIN ALIGNMENT
2 p|NS'|56t'003 USE GAUGE No.GA7-1

A7 -I3
MEDIUM 7-PIN

1680"

|

087

§ « »
450 ' 596
MgN. MAX.
. -

MAX.

+ SPINS :125" 003
o

> .
o—1-337 1377 —

5(° sl

FOR PIN ALIGNMENT
USE GAUGE No.GA7 -2

KIOOI/AIV/DS2

DEC.1956

APPENDIX IZ




K100l DRAW'NG NO. 53 APPENDIX I¥

DRAWING FOR AMERICAN A7 - 14
MANDATORY

A7-14
MEDIUM 7 PIN BAYONET

‘o ”n
+ .008*

‘082
MA

bl RIE:

133771377 Lo

—

: FOR PIN ALIGNMENT
SPINS -1252-00%" | ;ct GAUGE No GA7-2

EXTRACTED FROM RETMA FOR DETAILS OF GAUGES SEE
STANDARD ET - 103 -D RETMA STANDARD ET-106-C
OF MARCH 1955, OF JUNE 1258

DEC. 195¢ KIOOI/AIV/O53




DRAWING NaD54.

B78 BASE
100! MANDATORY APPENDIX TV
| J
f t vl
i S | R 1
f . £
¢ 0
r
H
1
F F
THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS
N!Ensmls
REF. INCHES DEGREES MILLIMETRES
“L MOM. MAX . NOM. MIN. NOM. MAX. |
T80 T2IT 53
o’% 0.030 0-032 ?2}2’0 1-270 1-320
2 0-750 - 19-05
0637 TG 17-43 T

NOTES: | THE DIMENSIONS FIXING THE POSITION OF PINS REFER TO
THE FIXED END OF THE PIN AND ARE FOR INFORMATION

ONLY. THE PIN DISPOSITIONS MAY BE CHECKED ONLY BY MEANS
OF THE B7B. POSITION GAUGE.

2. THE DRAWING SHOWS THE NUMBERING OF THE PINS AS
SEEN FROM THEIR FREE ENDS.

3. THE TIPS OF THE PINS SHALL BE ROUNDED OR TAPERED.

27-2-62 K1001/AlV/D54




DRAWING No.D54 A
_ B 7B GAUGE
APPENDIX 1Y MANDATORY k1001

N\

SSOSOOSSNNY

SECTION X-XI

THE MILLIMETRE DIMENSIONS ARE DERIVED FROM THE ORIGINAL INCH DIMENSIONS

DIMENSIONS
REF INCHES DEGREES MILLIMETRES NOTES
MIN. NOM. MAX. NOM. MIN. NOM. MAX.
A 9450 11-43
[T Ty
TT/g
13
[ETL) 3083 [ ETH 12241 (31 1830
0064 0065 0063 1626 1650 11630
07330 [ BATE 97330 19103 19114 ]
X 9-290 0293 §-300 737 b3 1] T 37
NOTES

"I THE EIGHT SLOTS "G’ SHALL BE WITHIN 0-0004 IN. (0-0()OF THEIR
TRUE GEOMETRICAL POSITION IN RELATION TO THE DATUM HOLE ‘A’

2.THE COMPLETE LENGTH OF THE PINS SHALL PASS INTO AND
DISENGAGE FROM THE GAUGE WITH AN AXIAL FORCE OF 8 OUNCES
OR LESS APPLIED TO THE VALVE GAUGING PROCEDURE |.

29-2-62 KI00I/ATY / D54 A




JOINT SERVICE SPECIFICATION K1001

APFENDIX V

THE MEASUREMENT OF
THERMICNIC EMISSICN

1e GCENE

1ele The emlssion frem the cathode, when specified, may be measured by one of the
rethods deseribed in the following paragraphse

1e2¢  In general, it is not possible to measure the emissicn by drawing the current
continucusly from the cathode, as the cathode temperature may be disturbed or the
valve itself damaged through overheating the emission collecting electrodese
Therefore the collecting voltage will be applied periodically at such a rate

and with a sufficiently brief duration of the actual application of voltage that
appreclable temperature changes in the valve during measurement are avoidedes TwoO
alternative methods are outlined in this appendix and the particular method to be
applied will te indicated in the individual valve specification.

1e3e  The important circuit parameters in emissicn testing are the value of

collecting voltage and the cathode temperaturee The latter is governed largely

by heater pcwer which must therefcre be adjusted with special caree Test values

of heater voltage and collecting voltage will be specified in individual specificationse

Appendix V, Page 1.



2. METHOD I

v
Deflector plates of suitable

{;?_ =

(]
'
' (]
1 ]
|
. -
T S
[
2¢1e The circuit for this method of test is shown in Fige 1« C s a capacitor

of sultable value and capable of withstanding the voltages V, which are to be

applied across the valve V under teste The cathode ray tube has its final anode

at earth potentiale "Shift" circuits may be used as shown to move the zero position
of the spot to any desired position on the screen of the CeReTe R is a ncn—
inductive variable resistor of known value; r, r, is a non=inductive potenticmeter
of known resistance valuese Resistor "r3" is a current limiting resistor of suitable
valuee

9!

[\

Fis- 1 Ld

2¢2o Methads of operation

The capacitor C is charged to the potential Vo, of the HeTe supply by means
of the key or contactor K connecting to terminal Ae "C" 1s then discharged
through valve V by moving K to position Be Voltages prcporticnal to the collecting
voltage V5 and the correspending space current I, appear simultaneously across
the pairs of deflecting platese As the capacitcr progressively discharges, these
voltages decrease and a characteristic curve cf I versus V is traced on the CeRe
Tube screene
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The deflecting voltages are

Ta
Vy = X Va: Vy = IaR
r1 + T,
r
The ratio 2 and the resistance R are adjusted to
r1 + r2

obtain suitable scales for the X and Y deflection so that the form of
the Igy Vg curve gives a clear indicaticn of the emission perfcrmance
of the valvee

2¢3e¢ Calibration

By providing D.Ce voltmeters across the shift voltages it
is possible to calibrate the deflection directly in the following mannere

The shift voltages are adjusted so that the spot is returned to
the arbitrary zero position frcm its position of maximum deflection during
the teste The change in the shift voltages will then measure the maximum
collecting voltage and current on arbitrary but easily determined scales
dependent c¢nly ¢n r1r2 and R respectivelye

In many cases, it may be sufficient to assume a linear relaticn
between deflections and applied voltages and to prcovide scales cn the tube
face, or on a visor, calibrated in collecter voltage and emissicn currente

Pulse

e METHOD II
v
% Deflector plates
8 r Amplifier of suitcble
o 1 cathode ray
g - tubeo
3 — -4 P
| i
e | ]
: ——— [}
r !
2 R ; - :
—_— |
_L_— S - > e

Appendix V, Page 3



3ele The circuit for this method is indicated in Fige 2¢ In principle the
circuit conditions are identical with those of Method 1 but the contactcr K

of Fige 1 1s replaced by an Impulse generator of suitable type, and an amplifier
is interposed Iin the Y cr current deflecticn circuite

3e2¢ "Duty" Cycle
The duty cycle of the applied pulse, which is chosen to avoid cdamage

to the valve or appreciable disturbance of the cathode temperature, shall be
as detailed belowe

3e3e¢ Pulse Form.

The pulse shape shall be substantially helf sine wave in character
unless otherwise specifieds

3eLs  Pulse Length

The pulse length shall be approximately 2 u secse unless otherwise
specifiede

3e5e Repetition Freguency

A frequency of 500 pulses per second shall be used unless otherwise
specifiede

3.6 Limitation of Resistor R

The value of resistor R shall be limited so that the voltage appearing
across R shall be not greater than 1% of the voltage across the potential
divider resistors ry, Ipe

Le Procedure of Testing to be applied to both methods of Test

Lele Filament or Heater Vcltage

The filament cr heater voltage shall be the specified ncminal value
within the limits + 0%, =2%

Le2e Applicaticn of "Collecting! Voltage

The full specified limiting voltage may be applied immediately to the
valve or the applied voltage may be increased gradually and cbservaticns
continued until either the specified current is obtained or the specified
limiting voltage is reachede
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Le3e  Checking the apparatus

The following test should be carried out to ensure that the resistances
and capacitances of the deflecting circult ccmponents are not so excessive
as to produce appreciable disturbances of the valve characteristics and to
ensure that the calibrations are correcte

Substitute a non=inductive resistor of known value Ry chosen to
give a curve of ccmparable size to that of the valve under teste With
this resistor substituted, the trace on the screen should be a straight
line free of appreciable looping and of slope Ia -1 when the co=crdinates

Va v
of the trace have been translated into the corresponding current Iy and Voltage Vg

Appendix Vv, Page 5



JOINT SERVICE SPECIFICATION K1001

APPENDIX VI

LIFE TESTS

1.  FOREWORD

Electronic valves, other than Reliable types, are not normally subject to life tests

as a specification requirement, See, however, Section 13,
2, Cancelled
3., Cancelled

s¢15&v~\ ‘bdfﬁu.A%P

o T L. Cancelled

5e  RELIABLE VALVES

The 1ife tepting of Reliable Valves shall be on a Sampling Inspection basis, The
Inspection Level$ and Acceptance Quality Levels for individual and group tests will be
given in the individual Test Specifications, The sampling plans shall be in accordance
nd the provisions for transfer between Normal, Tightened or Reduced
Inspection given’therein shall apply except as follows:-
initially and until Re

Norwal Inspectjon shall be us ced or Tightened Inspection

if/fgp{ted in acgefdance with p

Selectjeon of Sampling

The life tests shall be divided into three classes:~-

(a) Stability life tests
(b) Intermittent 1life tests of 500 hours
(c) Intermittent life tests of 1,000 hours

Individual test specifications may require all or part of the above procedure to
be performed and may state alternative and/or additional test periods.

5.1 Stability Life Test

(a) Serially mark all valves from the sample

(b) Record referenced characteristic measurements after a maximum
operation of 15 minutes at life test voltage and current conditions
on the entire sample

(c) Operate at life test conditions for one hour (plus 30 minutes minus
0 minutes)
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(d) Record referenced characteristic measurements at the end of this
life test periods These measurements shall be taken immediately
following the life test, or, alternatively, the valves may be
pre-heated for 15 minutes under life test conditions, the 15 minutes
preheating time being considered as part of the life test time,

(e) A defective valve shall be defined as a valve having a percentage
change in a referenced characteristic greater than that specified
in the individual test specification,

Initial value = one hour value X 100
Initial value

Percentage change =

(f) A lot failing to comply with the requirements of this test may be
resubmitted but once for re-evaluation

(g) The conditions for the 15 minute preheating period specified in
sub-paragraphs (b) and (d) above shall be deemed to have been met
provided the electrode voltages and currents on a valve with nominal
characteristics are the same as they would be on the same valve
at life test conditions,

5e2e (This paragraph has been amended and incorporated in the introductory
paragraphs above).

563 Intermittent Life Tests = 500 and 1000 hours

The valves used for intermittent life test may be selected at random from the
valves used for the stability life test, When the stability life test is not
included in the Test Specification the valves shall be selected from the 1lot.

The valves shall be operated under specified life test conditions, The mean
electrode potentials shall not deviate by more than 5% from the specified values and
the rated electrode dissipations shall not be exceeded, The heater or filament
potential shall be maintained as close as practical to the specified value, If a
heater-cathode potential is required during the life test, the resistance applied in
series with this potential shall not exceed 5000 ohms,

Valves ahall be operated intermittently with not less than 12 interruptions
occurring per 24 hours of life testing, The maximum frequency shall be one
interruption per hour and the valves shall be operating for approximately 20 hours
out of the 2l4~hour period. The 'on! and 'off! periods shall consist of the immediate
application of the filament voltage and then the removal of filament voltage, Other
electrode potentials may be applied continuously at the option of the manufacturer,
The accumulation of the fon! time shall be the only time considered in determining
the life test time, The filament supply impedance shall not exceed 10% of the hot
filament load impedance,.

5¢3¢1s Regular Life Test

Regular life test shall be conducted for 1000 hours and acceptance shall be on the
basis wf the 500~hour and 1000=hour requirements stated on the individual Test
Specification, Regular life test shall be in effect initially and shall continue in
effect until the conditions for reduced hours life test have been met,

5¢3+42. Reduced Hours Life Test

Reduced hours life test shall be conducted for 500 hours or as otherwise stated
in the Test Specification and acceptance shall be based on the E£CO~-hour end=-point
limits or as qualified above,
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In the event of no lot failure in three consecutive 1000~hour life test batches
the subsequent batches become eligible for reduced hours life test,

ot "k Mz e ot £ath sk Pre
Loss of eligibility for reduced hours life test shall

—tesi—lot—feituros—oeeurning o the last-thwee 500-hour life testd, €md parvt Amdtd

5¢3¢3. The life test sample shall be read at the start of the life test period and

at 500 hours plus 48 hours minus 24 hours and at 1000 hours plus 48 hours minus 24 hours
when applicable, Additional reading periods may be stated in the test specification
and may also be used at the discretion of the manufacturer,

5.3.4s Acceptance Conditions

The lot shall be accepted providing:=-

(a) The change in the average characteristic in the life test sample specified
for life test control of averages is not exceeded, The average percentage change
shall be computed from the individual changes for each valve in the life test sample
from the zero hour value for the referenced characteristic or characteristics, For
the purposes of computation of this average percentage change the absolute values of
the individual changes for each valve in the 1life test sample shall be used, Any
valve found inoperative during the life testing shall not be considered in the
calculation of this average,

(b) The specified group and individual AQLs are not exceeded,

Se3ebe A lot failing to comply with the requirements of this test, may be resubmitted
but once for re-evaluation,

5elis Equivalents of Intermittent Life Test Conditions

These shall be defined as those conditions which yield the same incidence of
failures, - These conditions shall be interpreted as having the same heater voltage,
heateér-cathode voltage and interruptions as the intermittent life test,

The electrode voltages shall be selected to give element dissipations which are
approximately equal to those specified for intermittent life test, i,e, not less than

80%.

The voltages shall be selected to be within plus 100% and minus 50% of the
intermittent life test voltages.

55 All valves shall be tested at room temperature,

5.6, Or:cr of Evaluation of Life Test Defects

In the event of a valve being defective for more than one attribute characteristic,
the lowest number characteristic in the followimg table shall constitute the failure:~

1e Inoperatives (see paragraph 5.14)
2 Heater current

3. Heater-cathode leakage

lis Grid current

5. Mutual conductance

6. Anode current

Tin Electrode insulation

8. Mutual conductance change

(222327) Appendix VI Page 3



JOINT SERVICE SPECIFICATION K10C1

APPENDIX VII

VALVE PIN AND FLYING LEAD PROTECTORS

(I) _PIN PROTECTORS

1ele CENERAL

B7G and BY9A based valves have pins which are liable to be bent and thus may
not safely engage with holder contactse To prevent this all such valves are to
be supplied fitted with Pin Protectors as described and illustrated in this
appendixe

1¢2¢ MATERIAL
The Pin Protectcrs shall be made of an approved mculded material not liable
to appreciable ceterioraticn in quality cr dimensicns under any climatic

conditionse Materials approved for this purpose are listed in Schedule A belowe

1e3e TESTS

The Pin Protectors shall conform to all dimensicns shcwn on the appropriate
drawing and be accepted with only slight finger pressure by the corresponding
assembly gaugee.

1elie FINISH

Mouldings shall not be machined except for the removal of flashe

1e5¢ QUALIFICATICN APPROVAL

Not less than six Pin Protectors of each type shall be sent for Qualification
Approval to A.SeWeEe These may be sutmitted either by the valve manufacturer or by
the sub—contractor manufacturing the protectcrse

SCHEDULE A

Approved Phenolic Resin Moulding Materials

2 — e ——— e et e o

Material Manufacturer
X262/2 Messrs. Bakelite Ltds, 12 Hobart Place,
London, S«Wele
X53}7 " " " 1 n n 1] n
xhgggj L& " v n " " nn n n
117163 » n " " n " ] ]
"Rockite" 3920 British Resin Products,
21, Ste James! Square, SeWele
Al.86L . James Ferguson and Cce Ltde,
L ; Prince George's Road, S.We19 B
“Cartaen' 1w P s shell Chemedd G Appendix VII,Page 1
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SCHEDULE B

Manufacturers_of Approved Pin_Protectors

Protectors Manufacturer Code
B7G Messrse Insulators Ltde, Leopold Road,
Angel Road, Edmonton, London, Ne18 INS
B7G Kent Mouldings, Footscray, Sidcup, Kente KFA
B7G BO9A British Mechanical Productions Ltd.,
Barton Hil1ll Works, Bristol, 5e BMP
B7G Electrothermal Engineering Ltde,
270 Neville Road, London, Ee7e ETH/VP
B | B7G omaBaR Brnalom Ploaig AL, Srutk fromir W0 orkes, EPL

Appendix VII, Page 2
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APPENDIX VII. (continued)

KIOOI

DRAWING No. |.

B7?G PIN PROTECTOR AND PROTECTOR GAUGE

FIG. . PIN PROTECTOR

HOLES 8 IN No.
00422" MIN, 4,
0-0438" MAX.”'A:
(eQuisPACED ON
0:3750" P.CD.WITHIN
0-00!" OF TRUE
GEOMETRICAL POSITION;
TO BE CHECKED ONLY BY
THE GAUGE SHOWN BELOW.)

|
{o-zs’ MIN.

FIG.2. PROTECTOR GAUGE

{

0-280" MIN.

[

N

ON O-37S0PCO. TO BE
WITHIN 0-0004"OF

ZPINS 8 IN No.0-0392"
"l[ ‘/.Z%O%A“EOUISPACED

}

TRUE GEOMETRICAL
POSITION.

AAAAAA
L VAN

.n AN

VAWV

W

1

(222327)
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APPENDIX VII(Continued)

DRAWING No.?2

KIOOI

BY9A PIN PROTECTOR AND PROTECTOR GAUGE

HOLES (O IN No.

00422" Mi
0-0438" mS'( DIA.

WITHIN Q-O01" OF TRUE

}

FIG.| PIN PROTECTOR

(EQUISPACED ON 0-468PCO
GEOMETRICAL POSITION,

TO BE CHECKED ONLY BY
THE GAUGE SHOWN BELOW)

FIG.2 PROTECTOR GAUGE

&)
i

2'335-ou.

-4——-0'78. OIA——
+000
-0:01°

Quis® | |

"G00
0125_5.01

AV

2¢-+0-0l”
O’ZS -0-00

it

0:280" MIN.

[Nl

/PINS 10 O(N No.O-0392 DIA.
* S R EQUISPACED ON

0-468"P.CD. TO BE
WITHIN O-0004" OF

TRUE GEOMETRICAL
POSITION.

w.

i
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(II) FLYING LEAD PROTECTORS

2.1s Plying lead valves having B7G/F or B9A/F bases shall be supplied
fitted with protective discs, which unless the contract specifies otherwise
shall be type 1 below (polythene).

Alternatively, in place of the Tiype 1, polythene discs, B7G/F and B9A/F
flying lead valves may, at the discretion of the manufacturer be fitted with

the appropriate B7G or B9A pin protector specified in Section 1 of this
Appendix.

A1) other flying lead types shall be supplied without protective disecs
unless the contract specifies otherwise,

Two types are suitable:=

Type 1 Polythene Discs These are suitable for packaging purposes
to protect the valve base and leads during transit.

(Note: This type is not suitable for wiring into equipment).
B7G/F and BOA/F see Page 6 of this Appendix

Type 2 PoT,F.E, Insulating Discs These will withstand the

temperatures expected from normal soldering techniques in wiring
the valve into circuit and also the environmental temperatures
applicable to airborne equipment.
See Page 8 of this Appendix.
2,2 Qualification Approval

Not less than 6 samples of each type shall be sent for Qualification
Approval to A.S.WeE. These may be submitted by either, the valve
manufacturer or by the sub-contractor manufacturing the protectors.

SCHEDULE C

Manufacturers of approved Lead Protectors

Material Base Manufacturer

. Appendix VII, Page 5
June 196¢



APPENDIX VIl (CONTINUED)

TYPE POLYTH
(SUITABLE FOR PACKAGING ONLY )

DISCS.

. 5 &
o -
/ |
o
046 RADII. ' 1 | 81
/. '§I
A VA P e
DATUM” | H
FACE A’ WL 8o
\ ! 1 .
(- 025 MIN.
. ‘D HOLES-OS»Z'HAXK 0.
125 DIA. HOLE. C'S'K_TO 106 DIA.

MATERIAL : POLYTHENE

EQUI - SPACED ON
C P.C. DIA. HOLES POSITIONAL.

TOLERANCE ZONES DATUM FACE ‘A

0-003 "DIA.

GENERAL TOLERANCES: * 0.005"

EINISH NATURAL .
TYPE ' sz‘lemNS (IN?HIES) ‘0
A 8 c .
OF OVERALL | INTERNAL HOLE N® oF
BASE DIA. FLANGE | RC. DIA. HOLES
DIA. NOM
o-4710
B7G/F 0:620 |-0-418 0-315 8
0 563
BIAIF | 0-775 |_o.sq 0-468 10
APPENDIX VIl PAGE 6.
June 1966 (unchanged)



APPENDIX VII (CONTINUED)

og’

-y

B8D. LEAD PROTECTOR.

]

0-203

8-HOLES 0-0295" MIN. oA
0-0335 MAX.—
SPACED AT 40° INTERVALS

ON A 0:335°PC.D.

WITHIN 0-004  OF TRUE

0-315"

MATERIAL APPROVED PHENOLIC RESIN
CLEAN,

FINISH

GEOMETRICAL POSITION.

GENERAL TOLERANCES * 0-005"

APPENDIX VII PAGE.7.




APPENDIX VII (CONTINUED)

TYPE O P.T.F.E. INSULATING DISCS.

'F_HOLES 0-03/ DIA. EQUI. SPACED.
ON_E' P.Cc. DA.

B5B[F.0-028 DIA. (N2 70 DR.)

_HOLES POSITIONAL TOLERAMNCE ZONES
DATUM FACE ‘A’ 0-003" DIA.

MATERIAL. P.T.F.E. GENERAL TOLERANCES ¥ 0.005
FINISH. CLEAN

TYPE DIMENSIONS  (INCHES) iy
‘A" B |C| D' |El F JOINT
oF NUMBER | SERVICE
BAGE OVERALL [ SPIGOT | OVERALL | SPIGOT | HoOLE oF CATALOGUE
OIA. | DIA. | DEPTH [DEPTH | P€ | uoles | NuMBER.
5910 - 99-
BSB/F 0-188 | 0-045 | 0-10 0-040 | 0-093 G
+0, 972 -8777
-0-002
5970 - 99-
B7G |F 05 0-312 | 0-125 | 0-062 | 0-375 8
! 972 -8775
5970 - 9O-
B80JF 0-350 | 0-1715 | 0125 | 0-062 | 0-23G 9
972 -8716
5970 -99-
BOA[F 0-625| 0-344 | 0-125 | 0062 |0-4c8 | 10
24| 912-8774

APPENDIX VII PAGE. 8.



JOINT SERVICE SPECIFICATION K1001
APPENDIX VIII

ELECTRONIC VALVE MANUFACTURERS!
FACTORY IDENTIFICATION CODE

Valves shall be marked with the appropriate letters from the following list to show
where the pumping process was completed, (See K1001, Secticn L)

AB
AD

3R

Sylvania-Thorn, Enfield
Thorn=A,.E.I,.(Brimar), Rochester

Joseph Lucas, Birmingham

Cathodeon, Cambridge

20th Century Electronics, New Addington
Newmarket Transistors, Newmarket
Cathodeon, Southend

Mullard Radio Valve Co.,, Mitcham

n n " " Blackburn

i " n " Salfords

N L 4 " Whyteleafe
Associated Semiconductor Manufacturers, Southampton
Societe Anonngusyili s, Brive, France

at?”  Rediv T Ak Abbegnese Y Vienan 1|99
Thorn-A.E.l,, Brimsdown
" " Sunderland

S.T.C., Paignton

S.T.C., FoOOtscray

S.T«.Cs, Lorenz, Esslingen, Germany

S.T.C., Oldway (Additional to Paignton Factory at !'F! above)
S.T.Ce., Harlow

Ericsson, Beeston
(Ericsson), A.B. Svenska Elektronror, Stockholm, Sweden

Hivac, Chesham
Hivac, Ruislip

S.G.Se. Fairchild, Ruislip

SeGeS, Fairchild, Agrate, Milan, Italy

Elliott Bros, (London) Ltde Borehamwood

La Radio Technique, Suresne, Paris, France
International Rectifier Co, (Gt, Britain) Ltd., Oxted
Microwave Associates Ltd,, Luton

Electronic Tubes, High Wycombe

C.S.F., Levallois-Perret (Seine), Paris, France
CeSeFey St, Egreve, Grenoble, Isere, France

E.M.I., Hayes
E.M.I, (Valve Div,), Ruislip

Nore Electric, Southend
Texas Instruments, Bedford
Texas Instruments, Nice, France

Phillps GMER | 1o EbentRlenstrag e ‘K(As‘"fhfg Appendix VIII. Page 1.
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o U
>

» 988688

RA
RB

SB
sC
SD
SF

VA
VF

VR

55

YC

AC

BA

CE
CN
DE
DF
EA
EB
EC

Rank Cintel, Lower Sydenham
" " Sidcup

Philips, Eindhoven, Holland
Philips Teleindustri, Stockholm, Sweden

English Electric Valve Co., Chelmsford
Marconi W,T, Co., Great Baddow

" " " Chelmsford
English Electric Valve Co., Stafford

n n n n Kidsgr\ove

" n " " Nelson Res, Labs., Hixon

a . " “ carholm QA Lwmoolnn
Ferranti, Moston

L Edinburgh

L Dundee

" Chadderton, Oldham

A.E.l., Rugby

b Lincoln
CeFeTeHey, Uslne de Joinville, Seine, France
SeEeSeCe0s, Rue de L'Amiral, Mouchez, Paris, France
CoFeTeHsy, Rue Mario-Nikis, Paris, France

British Tungsram, Tottenham
witbert” PhotseleRee P \s\eworih
Westinghouse, Chippenham

M.CsP, Electronics, Alperton
Hughes Int, (U.K.) Ltd., Glenrothes
Brush Crystal Co,, Hythe

gggﬁ Lt g, Hirst Labs, Wembley

Claude General Neon Lights, Wembley
A.S.M, Ltd., Hazel Grove

Semiconductors Ltd., Cheney Manor, Swindon

M.O, Valve Co,, Hammersmith, W6,

OBSOLETE_CODES

(Mullard, Blackburn, prior to Jan, 1951
(Thorn, Tottenham, prior to April 196l
Thorn=A.E.I., Footscray

Edison Swan, Baldock, prior to Sept, 1945
AE.I., Woolwich

Edison Swan, Ponders End, prior to Sept, 1951
20th Century Electronics, prior to March 1957
Pye Industrial Electronics
Mullard Radio Valve Co., Fleetwood

" n n n wadd on
Edison Swan, Ponders End

" " Gateshead

" " Tottenham

Appendix VIII, Page 2,



S.T.C. ROchester

Alexandria, N.S.W., Australia

Hivac, Harrow

S.T.C., Crewkerne, prior to Jan 1946
Radar Electronic Equipment
Elliott-Litton, Borehamwood

Associated Transistors, Ruislip

M.0, Valve Co,, prior to Octe. 1951
Gramophone Co., Hayes

E.M.I., Res. Labs,, Hayes

EeMeloy " ® , Ruislip

E.M.I., Treorchy

S.T.C., Footscray, prior to Aug. 1951
Texas Inst,, Dallas Rd., Bedford

Rank Cintel, Rotunda

C.E.Cs, Shaw, prior to Aug, 1948
Philips, Hendon, Australia

Ferranti, Gem Mill prior to July 1947
AE.I., Lutterwort

Amalgamated Wireless, Australia
A.E,I., Leicester

A.E.I., Peterborough

M.0, Valve Co,, Bulmer, prior to Oct. 1945
Nucleonic and Radiological Div,, Stratford
Cossor, Highbury, prior to Sept. 1945

G.E.Cs, Coventry

A.S.M. Ltd., Broadstone

M,0, Valve Co., Springvale, prior to Oct, 1951
M,0, Valve Co., Moray, prior to April 1945
Leigh Electronics, Havant

Semiconductors Ltd., Towcester

M.,0, Valve Co., Gateshead, prior to March 1957
M.0, Valve Co., Perivale

M,0, Valve Co,, Springvale, prior to Aug, 1957
M.0. Valve Co,, Dover, prior to Dec, 1956

Osram G,E,.C, Lamp Works, M,X,T. Dept., prior to March 1957

Appendix VIII., Page 3
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JOINT SERVICE SPECIFICATION K100t

APPENDIX IX
RELIABLE VALVES

1, FOREHORD

1.16 This Appendix shall apply when the valve is specified in the Test
Specification as a Reliable Valve,

1.2. Reliable Valves are defined as valves designed and manufactured to glve
continuity of operation superior to ordinary valves when used under Service
conditions of shock and vibration,

2. TEST PROCEDURE FOR RELIABLE VALVES

All Reliable valves submitted tc the Inspection Authority shall undergo
the following tests as detailed in the Test Specification.

Rele Group A Tests. All valves shall be inspected in accordance with
Section 5,1 of the general specification and tested for insulation resistance and
reverse grid cuwrent, Any failures will not count in any further assessment of
qmllcyo

224 Formation of Lot. All the remaining valves shall be formed {nto a
Lot; see Appendix XI, Section 1, Clause 3.1.1.

2.3. Holdiig Period. The valves assembled into the Lot shall be stored for
a period of not less than 28 days., Those valves normally fitted with pin
protectors shall be stored with the pin protectors in position, During the
holding period sampling inspection will be made to the schedule detailed below
and in accordance with Appendix XI, Sections 1 and 2, unless otherwise stated,

Appendix IX Page 1
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2.4, Sampling Inspection Tests

2.4.1. Electrical Tests

2.4.1.1, Sampling Insyection by Attributes. Sampling Inspection by Attributes
shall be used when an Inspection Level and an Acceptable Quality Level (AQL) are
given in the Test Specification. The sampiing plans for these tests will be
determined by the individual specification and by Appendix XI, Section 1, The
primary electrical tests will be at Inspection Level II and to an AQL of 0,65%.
These tests will be grouped together in Group B and will be subject to an overall
AQL of 1%. The secondary electrical tests will be at Inspection Level I and to
an AQL of 2,8%. These tests will be giouped together in Group C and will be
subject to an overall AQL of 6.5, Certain electrical tests which may be
destructive, difficult to perform, require specialist testing, or are loosely
Al 3 controlled will be performed at Inspection Levels ﬁ%’&e and to an AQL or 6.5%.
These tests will be grouped together in Group D and, in general, there will be
no overall AQL given for this group, When an Inspection Level is specified for
each individual test the manufacturer may select a different sample for each test.
If he elects to use a single sample of the specified number of valves for all the
tests in the group any fallure shalil be removed forthwith from the test and shall
count but once in the evaluation of the AQL values. It will not be necessary to
replace any defective valve which has thus been removed, If the manufacturer:
elects to use separate samples for each test the acceptance and rejection numbers
for the combined AQL for the total faiiures shall be the same as if a single
sample had been used throughout,

2.4,1.2. Sampling Inspection by Variables, Sampling Inspection by Variables
shall be performed in accordance with Appendix XI, Section 2, and with the Test
Specification.

2.,4.2, Mechanical Tests

2.4,2.1, (Glass Envelope Strain Test. This test shall be as given in Section 7
of the general specification, This is not a destructive test and valves which
pass will be accepted for delivery.

2.4,2.2, Base Strain Test. This test shall be as given in Section 7 of the
general specification or as amended by the Test Specification, This is a
destructive test and valves used for this test will not be accepted for delivery.

2.4,2,3. Lead fragility Test. This test shall be as given in Section 5 of the
general specification. This is a destructive test and valves used for this test
will not be accepted for delivery,

2.,4,2.4, Vibration and Shock Tests. The Vibration and Shock Tests shall be
grouped together in Group E and shail be performed on a sampling basis; they
shall include one or more of the following testsS:=

2.4.,2.4.1, Resonance Search Test. This test shall be as given in Section 11 of
the general specification. This 1s not a destructive test and valves which pass

will be accepted for delivery, .
. An allimalire form 1 nducd ° mg‘f— s CEUA  an gy hich
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2.4.2.4.2, Fatigue Test. This test shall be as given in Section 11 of the
general specification. This is a destructive test and valves used for this
test will not be accepted for delivery. An alternative form of reduced
inspection may be instituted in which these tests are done on every fourth lot,
after reduced inspection has been merited, provided that

(a) production is continuous
(b) the three preceding lots have been accepted.

If the fourth lot fails, when on reduced inspection, the three preceding
lots shall be tested and normal inspection shall be re-instated until the above
conditions have again been satisfied.

2e4e2.443, Shock Test. This test shall be as given in Section 11 of the
general specification. This is a destructive test and valves used for this
test will not be accepted for deliverv. Shock testing is waived when ten
successive lots have been tested and' there has been no individual failures
for shock test. Shock testing shall be resumed when production becomes
discontinuous or at twelve monthly intervals, whichever is the shorter
period. A single individual failure in any sample shall cause reversion

to normal inspection.

2eL4e 3 Life Tests. The electrical life tests will be gemerally
grouped together in Group F and will be performed on a sampling basis. The
general requirements of these tests will be based on the procedure given in
Appendix VI or as given in the Test Specification. In addition, selected
tests may be required at intervals during life testing. Intermediate
failure rates and the overall AQL will be stated in the Test Specification.
These tests are destructive and valves will not be accepted for delivery
except those which pass the stability life test.

2.5 BRetests After Holding Period. At the end of the Holding Period
all the valves in the Lot, excluding those used for the destructive
Sampling Inspection Tests shall be tested for air leaks and open or short
circuits between electrodes. A lot will be accepted if the number of
inoperative valves as defined above does not exceed 0.5%. For other tests
as detailed in the Test Specification the maximum allowable failure will

be specified.

2.6. Sampling Inspection Procedure for Small Lot Sizes. DEF-131A
allows the following minimum lot sizes for acceptance on one reject.

Insp. Level II Insp. Level I Insp. Level S-4 | Insp. Level S~2
AQL AQL AQL AQL
0.65%6 1% 1.5% | 1.5% 2.5% 4k | 2.5 4% 6.5% | 4% 6.5% 10%
281 151 91 281 151 91 151 91 26 1201 151 26

Thus the smallest lot sizes for the usual CV4L000 Specifications, when
amended by the change of IA to S—4 and IC to S-2, would be 281,

For lot sizes between 151 and 500, where individual and combined AQL's are
specified, only the combined AQL shall be used. Where no combined AQL is
specified the individual AQL's shall be increased as follows:-

for Inspection Level II — 1% AQL
n

"I - 2.5 AQL
" " S—k — h'o% AQL
! " 5-2 - 6.5% AQL

For lot sizes between 91 and 150, the combined AQL's for ele
t ctrical tests
in Group B shall be increased to 1.5%,in Group C shall be increased to 4% and
in other Groups, 2.5% AQL shall be increased to 4% and 6.5% increased to 10%.

/For lot

Appendix IX, Page 3
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For lot sigzes below 91, deferred acceptance can be applied over 4 or
5 consecutive lots, as follows:-

Group B
Group C
Group D
Group E

Group F
(Life
Tests)

8 valves per week, 1 reject allowed over 4 weeks.
3 valves per week, 1 reject allowed over L weeks,
2 valves per week, 1 reject allowed over 4 weeks,
As for Group D

4 valves per week.

If no failures have occured at the end of the fourth
week in any of the life test valves, accept the first lot
and remove the valves from test. If no failures have
occured at the end of the fifth week, accept the second
lot, and so on, until the fourth lot has been accepted at
the end of the eighth week. Continue acceptance if there

is no more than one failure in any group of 16 individuals
tested,

Alternatively, test three valves over a five week period.

(The first procedure gives a life test time of approximately
640 hours and the second 800 hours).

2.6.3. Production Rate Less than Fift Valves Per Week. Since the test
sampling procedures desoribed above are not applicable to a rate of
manufacture of less than fifty valves per week, the Test Specification or
contraot docume ts will indicate where 100% testing shall not be used and
will specify the requirements for the destructive tests for such cases,
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JOINT SERVICE SPECIFICATION KX1001

APPENDIX X

MECHANICAL TEST
APPARATUS

GENERAL

This Appendix specifies certain apparatus necessary
for the mechanical testing ef electronic valves,

CONTENTS
1. Outline Drawinggz
Drawing Drawing Title
No.
1 Deflection Cone for Miniature Valve Base
Strain Test.

2 Shock Testing Machine.
3 Valveholder for Shock Tests.

2. Microphony Impact Tester.

3 Vibration Noise Tester.




APPENDIX. X, KiooL

DRAWING No. |.

DEFLECTION CONE FOR MINIATURE VALVE BASE STRAIN TEST.
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MATY STAINLESS STEEL.
DEFLECTION
CONE. VALVE TYPE. DIMENSION A. DIMENSION B.
A B7G .375%.002 DIA. +325%- 002 DIA.
8 BSA -468% -002 DIA. -418% -002 DIA.

NOTE:- VARIATIONS ON FRACTIONAL DIMENSIONS SHALL BE, UNLESS
OTHERWISE STATED, Y4 OR LESS * -008,0VER V4 2 .015

DIMENSIONS IN INCHES.
K1001/AX/DI. AUGUST, 1954




KIOOl DRAWING No. 2 APPENDIX X
SHOCK TESTING MACHINE

ILLUSTRATIVE ONLY

01 T

SIDE VIEW

NOTE
FOR FURTHER INFORMATION AFFLY TO : -
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] SERVICES VAIVE TEST LABORATORY,
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KIOOI APPENDIX X

DRAWING No. 3.
VALVE HOLDER FOR SHOCK TESTS

ILLUSTRATIVE ONLY

NOTE
THESE ILLUSTRATIONS HAVE BEEN EXTRACTED FROM DRAWING
184—JAN. FOR FULL DETAILS AND CONSTRUCTIONAL DRAWINGS

APPLY TO THE TVC OFFICE.

OCT. 1956 KOOI /aX/D3



2, MICROPHONY IMPACT TESTER

2.4 The Microphony Impact Tester is suitable for testing miniature
and sub-miniature valves. It subjects the valve under test to an
impact of 50g with a sensibly sine-wave distribution - see figure 2
below.

2.2 The Block schematic shows the arrangement of the equipment. It
consists of a light hammer freely pivoted about a horisontal axis
and is electro-magnetically released to strike a duralumin block
upon which the valve under test is rigidly clamped. The block is
resiliently mounted upon foamed neoprene of suitable mechanical
characteristics and in order to eliminate high order frequencies
from the acceleration impulse the impact is given to the block
through a thin rubber plug fitted to the hammer head. The hammer
and block are calibrated to give 50g on standard type equipment.
The microphony transient voltage output from the valve is measured
on a peak to peak indicator, see figure 1.

Mains
Supply
Peak to Peak
Hamme: Hammer Impaoct Unit
Zome? A& | > Transient Voltage
Heleasy Valve in eireuit Indioster
: :
_ . _ _Supply for Hammer Release _ |
FIG. 1
.ﬁ. t, at th = 200/u8 (approx)
y N
t,at b= 550/u3 (approx)
h = 50g
FIG., 2

2:3 The hammer with its rubber plug and the block with its rubber pad
will be periodically returned to the design authority for check
calibration. It is essential that the bearings of the hammer arm
are regularly lubricated.

2.4 The operation of the peak to peak transient voltage anpliﬁer/
indicator is more fully desoribed in Clause L4.2. of Appendix XII.

Appendix X Section 2 Page 1
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3,  VIBRATION NOISE TESTING

3.1 The valve shall be vibrated in the specified directions at the
required frequency. The required frequency and specified
acceleration shall both be adjusted to an accuracy better than 10%
of their stated values.

3+2¢ The waveform of the vibration shall be sensibly simusoidal with
a total harmonic distortion of not more than 5% at any frequency
within the range.

3.3 Where the swept frequency vibration test is specified, the rate
of change of frequency shall not exceed one octave per minute from
25 ofs to 200 ¢/s and 100 o/e per minute between 200 o/s and 500 c/s
and 250 o/s per mimte between 500 o/s and 2.5 Ko/s.

Where approved high sensitivity recording equipment is being
used the rate of sweep shall not be less "than 15 seconds per octave
up to 200 c/s and not greater than 45 seconds per octave above
200 c/a and up to 2.5 Ko/s.

The time of rise of the indicator to full-scale deflection shall
not be greater than one fiftieth (1/50) of the sweep time per octave
up to 200 o/u and not greater than one one hundred and fiftieth
(1/150) of the sweep time pdr octave above 200 o/s and up to 2.5 Kc/a.

3.4. The acceleration shall be measured using a barium titanate
acceleromter mounted rigidly adjacent to the valve and capable of
monitoring acceleration during actual test. The accelerometer shall
not possess a resonance below 20 Ke/s.

3¢5+ The accelerometer and its associated amplifier shall be calibrated
at 50 o/s and at the lowest frequency to be used in the test.

2 .6. The output from the accelerometer and its associated amplifier
shall be constant for constant g to within + 0.5 dB over the range
40 ofs to 2.5 Ko/s and within + 2 dB at 25 ofs.

3T The valve under test shall be rigidly mounted on the vibration
table by means of a clamp. The table shall be of approved
construction giving a minimum of spurious vibrations or resonances
in the specified frequency range.

Appendix X Section 3 Page 1



JOINT SERVICE SPECIFICATION K1001
APPENDIX XI

ACCEPTANCE SAMPLING

GENERAL

Acceptance sampling is divided into two systems. One determines the acceptance
of valves on a qualitative basis and tests are made on a go-no-go principle.
This is called Acceptance Sampling by Attributes and the sampling plans and
procedures for this system are given in Defence Specification DEF-131A.as
implimented by Section 1 of this Appendix.

In the second system, measurements are made to determine where the
characteristics lie with respect to the upper and lower specification limits,
and also to determine the spread of these characteristics. This system is
called Acceptance Sampling by Variables and the sampling plans are fully
detailed in Section 2 of this Appendix.

Acceptance Sampling by Attributes shall be used when an inspection level
any an A.Q.L. are acceptance inspection conditions in the Test Specification.

icneptaasce Sampling by Variables shall be used when a variables inspection
level, acceptance limit for sample dispersion, upper and lower limits for
averages of samples are quoted, or as otherwise stated in the Test
Specification,

SECTION I SAMPLING INSPECTION BY ATTRIBUTES

1 General

Unless otherwise specified by the Authority the statistical sampling
procedures and tables used shall be those specified in DEF-131A.

1.1. Unit of Product

The unit of product is as defined by the detail specification.
1.2. Consecutive Lots
Consecutive lots are lots following in an uninterrupted

succession submitted for acceptance when obtained from
continuous production.

1.3. Continuous Production

Continuous production prevails when:-

(a) There has not been any change of design affecting
Qualification Approval.

(v)  There has not been any change in the place of manufacture.
(¢) There has not been any break in production exceeding

one month (or a longer period if approved by the
Authority).

June 1966 Appendix XI, Page 1,



2s Table of Cross—-reference of Inspection Levels.

For Test Specifications issued prior to June 1566, the following
cross~reference tables shall be used:-

Code Letter I
Code Letter O

All other Code Letters
All A.Q.L.'s

Code Letter and
Sample Size

K1001/App. XI, Sect.1 DEF-131 DEF-131A
( for reference purposes)

III II1 III

II 13 IX

I I I

1A IA S-4

IB 1B S-3

Ic Ic S=2
L1, L2 S-1
L3, L4 S-2
L5, L6 5-3
17, 18 Sl

Code Letter H
Code Letter N
Same Code Letter
Same A.Q.L.'s

Sample size from
same Code Letter

Appendix XI, Page 2.
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SECTION 2 ACCEPT/ANeE SAMPLING BY VARIABLES
le  CNERAL

The following information on Acceptance Sampling by Variables has been extracted
from various sources including "Control Chart Method of Controlling Quality during
Production" American War Standard, April, 1942, "Quality Control Handbook" =
JeMes Juran, and "Proposed Inspection Manual for Use in Conjunction with JAN-1A
for the Acceptance Sampling of Reliable Tubes" =~ JETEC, March, 1952e

lele Purpose

This secticn of the Appendix establishes various methods and procedures fcr
Inspecticn by Variablese It is intended for use in the determinaticn of the
acceptability of electronic valves supplied under Government contracte

2¢ CLOSSARY OF SYMBOLS AND TERMS

The following list of symbols, abbreviations and definiticns will be founc
useful in the general appreciation of Sampling by Varilablese

N the number of valves in a lot
n the number of valves in a sample
m the number of sub=grcups in a sample

(There are generally five valves per sub—group)

X the observed value of a quality characteristice Specific
values are designated X1 o Xo~ == Xpo.

X the Average or Arithmeti- Mean of n observed valuese

X the average of the last 10 sample averages or Process Averagee

§= x1+x2+---x10
10

X the deviation of X from the average X

i the Class Interval between values of Xe

R th¢ Rangee The difference between waximum and minimum values of
¥ in a sub=~groupe

R the average value of the ranges R for m sub—groups in a samplee

7\ the average value of the ranges E for the last 10 samplese

s

the Standard Deviatien for a sample of values X1 ’ X2, = - Xn
about thelir mean value, x

s = \ﬁ}g-i)a +(12-§)2+--—-(Xn—§)2

n
and st = g /D
n=-1

where st Is the best estimate or o , the Standard Deviaticn of
the Universee

Note: The Acceptance Limit for Dispersicn may be estimated in other
simpler wayse See sub=parae 3e7ele

Appendix XI, Page ##& 3 August,1954
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MEDIAN the middle figure when results are tabulated accerding to
ascending crder of magnitudee

MODE the value of the maximum of a frequency histograme
DISPERSICN generally means Standard Deviation

MRSD Maximum Rated Standard Deviations This will be quoted on
the Test Specificatione

NCRMAL an essentially uniform, symmetrical and uni-mode
DISTRIBUTICN distributione

SKEWNESS defined as the degree to which the distribution is not
symmetricale

KURTOSIS defined as the degree of "flatness" of the distributione

ALD Acceptance Limit for Sample Dispersione The ALD shall be

ccmputed so that the probability of acceptance is 95% fcr
a lot whose stancard cdeviation {s equal to the MRSDe

USLA Upper Specification Limit for Averages of acceptable 10tse
LSLA Lower Specification Limit " " " "

UAL Upper Acceptance Limit far average of samplese

LAL Lower " n " " f "

VIL Variables Inspecticn Levele This is an index of the ability

of a variables sampling plan to distinguish between good
and bad lotse

a a factor used in the cecmputaticn of the ALDe It is a
facter which ccnverts sampling variaticns in terms of s
into sampling variations in terms of range, and has been
derived to glve 955 assurance of acceptance if s is equal
to the specified MRSDe See Table 1.

k a factor used in the computation of 4Acceptance Limits for
Sarple Averagese It 1S a factcr derived to ensure 95%
acceptance of lots, the average of which is equal to the
specificaticn 1imit for averages of acceptable lotse The
values of k quoted in Table 1 have been derived from

¢ 18l
n

where 1464 equals the single tail value equivalent to 57

3e  PRCCEDURE_FCR ACCEPT'NCE SAMFLING BY VARIAELES

The follewing simplified procedure has been proposed by the Joint
Electron Tube Engineering Ccuncil and published in America on 13th March,
1952¢ This procedure may be required by CV specificaticns but is subject
to changee Alternatively, other acccptance precedures may be used in
agreement with the Approving and Inspection Authoritiese
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3ele Variables Inspection Level

This shall be designated as an Acceptance Inspecticn condition on the
Test Specificaticne

3e2e Sample Selecticn

Each sample shall be selected to represent fairly the quality of the lote
See also Secticn 1, parae 5e

3e3e Variables Sampling Plan

This plan is suitable for use where the distribution of the characteristics
is essentially ncruale Table 1 below gives details of sample sizes and
multiplying factcrs for Normal and Reduced Inspecticne

Table 1
NCRMAL LOT SIZE ll REDUCED
INSPECTICN 301=3200 Over 3200 EINSPECTICN
: Variables !
| Inspecticn| n k a|ln| k a
Level
V1 15 | 0eli2| 317 | 25| 0e33| 2498 V1 & V2
V2 35 | 0628|2487 | 50! 0423 24 7€ V’3
Vs 110 |0e16{2463 {225 011 2.5!«] -
' i 1 i R

In this tsble the factcrs k and a have values as cefined in paras 2 of this
secticn, and they are used as follcwss=

The Acceptance Limit for Sample Dispersicn (ALD) is calculated froms-
ALD = a(MRSD)
The Acceptance Limits fcr Averages of Samples are determined frcm:-—
UAL = USLA + k(MRSD)
LAL = LSLA - k(MRSD)
3elie Ncrmal Inspecticn

Sample sizes for Ncrmal Inspecticn are given in Table 1

3e5e¢ Reduced Inspecticn

Sarple sizes for Reduced Inspection are given in Table 1« Recuced Inspecticn
may be used if the following cconditions are satisfieds-

(a) Each lot of the last 20 submitted under either Normal or Reduced
Inspecticn shall have been acceptablej
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(b) The Process Average and the Standard Deviation as calculated from
samples selected from the last 20 lots, shall fall between the USLA
and LSLA, and belcw the MRSD, respectivelye

Nermal Inspection shall replace Reduced Inspecticn whenever the above
requirements are not satisfiede

Z¢6e Non—-conforming Lots

A non-conforming lot shall be 100% reprocessed and/or retested by the
manufacturer before re-submission to the Acceptance Sampling Test of Variablese
The lot may be re=submitted for test by variables for a single non-conforming
test item if this test 1s of such a nature that 100% retesting without
reprccessing Is sufficiente If the non—-conforming test item is of such a
nature to require reprocessing and retest, all characteristics of the lot which
are specified for variables testing shall be re-=inspected by variablese

If the values are considerably off-centre it may be necessary to test to
tighter 1limits than those specified in order to move the average or Median
within the 1limits fcr acceptances

3e7e Cperation of the Variables Sampling Plan where the Distributicn
of the Characteristics 1s Essentially Noarmal

3e7ele Test for Lot Dispersion

Select and test a sample of size n as specified in Table 1e Divide
the sample into randem sub—groups of 5 valves each and cetermine the range R
far each sub~groupe Ccmpute the average range R for the samplee

If the sample R 1is equal to or less than the ALD, accept the character—
istic for dispersicne. If R Is greater than the ALD the lot shall be declared
ncn=conforming with respect to dispersicne If an alternative routine method
for determining Standard Deviaticn i1s used, this value of Standard Deviaticn
shall be multiplied by 233, and the resulting value ccmpared with the
ALDe

3efe2e¢ Test for Lot Average

Using the same sample as in 3.7e1s, ccmpute the Average Value or Median
Value of the characteristice If the value of X 1s within, or cn, the Acceptance
Limits for Sample Averages, accept the characteristic for Lot Average. If the
value 1s outside the acceptance limits, the lot shall be declared ncn-
conforming with respect to the Lot Averagee

3e8e Operation of the Variables Sampling Procedure where the Distributicn
of the Characteristics is Essentially Non=normal

Select the sample as in 3e7e1.

3e8ele The MRSD need not be specifiede
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3¢8.2. Ccmpute the median value of the characteristice If this value 1s on
or between the USLA and the LSLA for the characteristic, accept the lot fcr the
characteriatic under consideraticne If the value Is outside the above limits,
the lot shall be declared non—conforming for this characteristice

3e9e¢ Discriminaticn Values

The use of Variables Inspecticn Levels permits the specifying body to obtain
various degrees of assurance that the specified lot parameters will be mete The
discrimination of a Sampling Plan (i,e, the ability to distinguish between good
and bad lots) is measured in terms of the number of Maximum Rated Standard
Deviations between the process averages of lots which are acceptable 955 of the
time and those acceptable 10% of the times Table 2 shews how diserimination
relates to Variables Inspection Level, lot size and type of inspectiane

Table 2

NORMAL | Discrimination Values | REDUCED
INSPECTICN | INSFECTICN |
™
Variables LOT SIZE Variables |
Inspecticn i Inspection !
Level 0~32C0 Cver 3200 Level !
|
|

0e8 066 V. &V
Vi * 1% |
|
5 0.5 Oaly v5 |
' V3 003 : 002 - i
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TABLE V_ SINCLE SAMPLING CNLY

Master Table for Reduced Inspection

l Acceptance Quality Levels
Sample e ; _ | 7
Size Sam-l 0.214 O.l.l. l 0.65 ! 140 1e5 25 ‘ L;.O 605 10.0 1560 25.0/
Code | ple | : !
Letter| Size ‘' Ac Re {Ac Re ! Ac Re iAc Re [Ac Re | Ac Re (Aic Re |Ac Re | Ac Re
s _ - ! | .
'aA,B |2 B [ B ,B !B !0 1] B ! B | B | B
@D | ! | | |
i §
E 2 | B B B B 01! B | B 1 2//2 2 313 L
F 3¢+ B B | B 0 1 A B 1 21/ 12|12 313 4
; i
¢ 5 i B | B o 1! A Bl 1 21 22 3/ 3 4|3 L4I5 6
H 7 B |01 a | B 1212'7/3143145678
I 10 | o1 a B 121223;(2\\33hih567910
J 15 | & B 1212 23 2353 L L5 67891213
™
K 22 B 1 1 2:2 31 2 3 tu5568911121h15
L 30 1 2|1 22 3|2 3|3 Ch 505 617 81112 |12 13{16 17
) /‘
M L5 121231233 LK 5 6| 7 8({1011|13 14 [15 16,20 21
N €0 2 3|2 3 3&%’] 6l 6 7| 910|1213|15 16 [18 19|24 25
<N i
0 © 90 2 33 4|35 %\6 6 7/ 910111214 15/1819 (23 21| A
'P 2150!3& L s 5/( 8i 910 11 12/1415/1819{2324 | A . A
: i ; ! ‘ ! !

Ac = icceptance number
Re = Rejection number
A = Use next sampling plan abave

B = Use next sampling plan belew
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JOINT SERVICE SPECIFICATION K1001
APPENDIX XII

MEASUREMENT OF VIBRATION NOISE, HUM, HISS AND MICROPHONY

1e  GENERAL

This appendix describes amplifier-indicator systems suitable for measuring Vibration
Noise, Hum, Hiss and microphony from valves,

The Noise, Hum and Hiss amplifier described in Clause 3, is basically a calibrated
feedback amplifier system in which the valve under test forms the first stage. A
calibration system is built in, For convenience, the test valve stage is in a small
independent chassis unit, separate units being used for different valve types. The system
can measure a wide range of amplitudes in the frequency range 50 c¢/s to 5 Kc/s.

The microphonic output from a valve subjected to impact in the equipment described
In Appendix X, Section 2, shall be measured using an amplifier and peak to peak transient
voltage indicator as described in Clause 4 of this Appendix.

2.  MEASUREMENT OF VIBRATION NOISE, HUM AND HISS

2ol Vibration Noise Measurement

The noise output from the valve under test shall be measured using an
amplifier whose frequency response is 3 dB down on the mid-band gain at 30 c¢/s
and 5,5 Kc/s, the response falling at the rate of approximately 6 dB per octave
beyond these points, The amplifier described in Clause 3 below may be used.

2.2, Hum and Hiss Measurement

Hum shall be measured using the special feedback amplifier and indicator
described in Clause 3 below.

Hum produced by the valve under test has two main components,

(a) Cathode Hum
(b) Grid Hum

These compenents are separately assessed by respectively short circuiting
the grid resistor and capacitatively by-passing the cathode resistor, In
addition, since the Hum components can be produced either by electro-magnetic or
electrostatic coupling, each of the above measurements shall be performed by
earthing each of the two heater connections in turn,

Hiss is measured under conditions which remove the Hum component by operating
the heater on de.c. and at the same time short circuiting the grid resistor and
by-passing the cathcde resistor with a suitable capacitor,

3.  FEEDBACK AMPLIFIER_AND INDICATOR

This system is intended basically for the measurement of very low levels of hum
and hiss but includes also an alternative condition in which the feedback is removed,
making it suitable for normal levels of vibration noise. The amplifier is followed by
a rectifier and moving coil type meter,
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3e¢le Amplifier Details

The Amplifier is intended primarily for the measurement of very low levels
of Hum, Hiss and Vibration Noise but is also suitable for higher levels of audio
frequency noise.

In the high sensitivity condition the amplifier shown in Figure 2 consists
of Vo and Vj, the valve under test, V4, being arranged for convenience of

operation, on a separate sub-chassis. The basic circuit arrangement for the valve
under test is shown in Figure 1,

Overall feedback is applied in order that the readings referred to the input
grid can be read directly and they will be unaffected by drift or by mutual conductance
variations of individual valves under test.

The gain of the amplifier is adjustable in calibrated steps by means of S2
(Figure 2) which controls the feedback. Table 1 shows the sensitivities at various
switch positions for one particular type of valve, namely CV4085, These
sensitivities will not be applicable to other valve types but suitable circuit
values will be shown in the appropriate valve specification.

For measurement of higher noise levels the output from the test chassis is
injected into J1 (Figure 2), the maximum sensitivity then being 5 mV for full scale
deflection,

The attenuator S3, which operates under both conditions shown above reduces
the sensitivity by a factor of 10 or 100 according to the switch position,

302« Amplifier System Sensitivity

The flgures shown in Table 1 represent the r.m,s., input voltage required
from a sine wave source to give 0.4 full=scale deflection and these sensitivities
will be satisfactory for the measurement of Hum and Hiss. For Vibration Noise
a reduction of gain may be necessary.

TABLE 1
S2 POSITION |  GAIN R.M.S. INPUT
1 | 200,000 2 v
2 ! 100,000 L v
3 80,000 5 v
L 10,000 10 uv
5 20,000 20 v
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3.3+ Amplifier Frequency Response

The overall frequency response is selected according to the measurement
being made, For low frequency Hum measurement, the high frequency Hiss
component can be rejected by a simple low pass filter which is brought into
circuit by S4 (Figure 2),

Two frequency characteristics are thus available, one for Hum and the
other for Hiss measurement, During the latter measurement, introduction of
a Hum component may be avoided if the heater of the test valve is operated
on dec, provided by an external accumulator and selected by S5 (Figure 2).

A graph of the frequency response characteristic is shown in Figure L,

3el.  Amplifier System Calibration

If close tolerance components are employed as indicated in the
theoretical circuit diagrams and also as indicated in the specification for
the test valve circuit, the overall gain in the high sensitivity condition
should be within 5% of the indicated values as shown in Table 1.

The overall gain may be checked by means of the calibration input
provided on the test valve sub~chassis. Application of a sinusoidal
voltage of 0,5V r.m,s, at 1000 c.p.S. through 1 megohm to the test socket
with S3 set to X1,0 and with full frequency response of the amplifier should
glve a full scale deflection of the meter in position 1 of Switch S2. The
amplifier will read r.m.s., correctly but only for sine wave inputs, owing
to the form of meter used, The use of this form of meter is desirable for
the sake of robustness.

3¢5« Amplifier Arrangement for Vibration Noise Measurement

The valve shall be operated at the specified frequency and
acceleration whilst it is being held rigidly on the vibrating table with
screened flexible leads making connection from the valve under test to
the valveholder of the test valve sub-chassis operating under the
specified circuit conditions, The output from the test valve chassis
shall be connected through a short length of co-axial cable to the input
Jack J1 on the main amplifier, the amplification at this point of the circuit
being appropriately reduced, Since feed-back is removed when thus operating,
re-calibration will be necessary with each individual valve tested using the
injection socket of the test valve sub-chassis as before.

3.6, Amplifier Construction Details

The performance is critically dependent on the detailed layout of the
sub-amplifier unit (Figure 3), A unit built closely to the design shown
can be expected to give results in close agreement with those from the
prototype, but it is recommended that a check be made with the equipment
held at S.V.T.L. Haslemere,

The three basic circuits consist of:—
(a) Valve Test Circuit Unit 1. (Figure 1),
(b) Amplifier )

and ) Unit 2 (Figure 2).
Indicator )
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L. MICROPHONY TEST AMPLIFIER AND INDICATOR

This equipment consists of two main units:-

(a) Test Valve Unit,
(b) Peak to Peak Transient Voltage Indicator.

Le1. Test Valve Unit

This unit consists of a single stage with the valve to be tested connected
as an amplifier, This circuit is mounted directly under the hammer unit in
order to minimise lead length and also to allow easy modification of the circuit
arrangement by inter-connection plugs for each valve type beilng tested, A
suitable circuit will be given in the appropriate individual test specification,

Lie24 Peak to Peak Transient Voltage Indicator

In addition to a single stage amplifier and indicator, this unit contains
a small stabilised power supply feeding both the unit and the test valve unit.

The peak to peak Indicator consists of a single stage Pentode amplifier
coupled into a phase inverter, the outputs from which are rectified and thus
generate two d.C. voltages proportional to the peak of the positive and negative
half cycles respectively to the applied waveform, These outputs are added in a
double cathode follower the output of which feeds direct to the meter, The

; circuit arrangement ensures that the meter reading remains as long as the hammer
1 operating switch is depressed. A suitable circuit is shown in Figure 5.
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FIG.I VALVE TEST CIRCUIT

(BASIC _ ARRANGEMENT  FOR  PENTODE)
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AMPLIFIER FREQUENCY RESPONSE _ FIG.4,
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JOINT SERVICE SPECIFICATION K1001

APPENDIX XIII

“MEASUREMENT OF NOISE FACTOR

1. Definition of Noise Factor.

The noise factor F of an amplifier is defined numerically by the
expression:

S /n

where 51 /n1 is the avallable signal-to-noise power ratio at the amplifier

input and sz/neis the available signal-to-noise power ratio at the amplifier
output when the temperature of the source is standard i.e., 290°K.

The "term available" power implies the maximum power which can be
obtained from a source,

The noise factor may also be expressed in decibel notation as:
S /n

F = 10 log 1
10 S /n
2

2
In present usage, noise factor, and noise figure are synonymous.

Noise Temperature TF In degrees Kelvin and Noise Factor F are related by
the expression:

T =(F-1) 29
F

2, General

Unless otherwise specified, noise measurements are to be made by the
dispersed signal source method. The source is usually a temperature limited
diode. This nolse source is satisfactory up to the frequency at which
transit time and lead inductance effects become significant; with present
diodes this is in the region of some hundreds of Mc/s. For higher
frequencies, noise discharge tubes may be used. The specification will state
the type of source to be used,
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A general outline of the test equipment is shown in block diagram form in
fig. 1.

Head Amplifier
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1 | i

Noise | First IF | 3@ § viilfgie

Source Stage xer AMP ‘“"‘"r“‘l ATTEN | " eatn

I R S . |

]

; ’X/ W """"""""""" gy " - [ R

T AT i'

L.~ |

. __ - [meterj Detector g
| |
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Fig. 1.

The valve to be measured for noise factor comprises the first stage of a
receiving system which will be specified.

The overall noise factor of the system is given by:

F -1 F_ -1 F -1

F = F‘1 + 2 + 3 + L

G G G G, oG o ====— G

1 172 1 2 (r-1)
Where F.= the numerical value of the noise factor of the rth stage when fed

from a source impedance equal to the output impedance of the

(r - 1)th stage
G(r -1) = the numerical value of the avallable power gain of the (r - 1)th

stage.,

Usually the gain of the first stage is made sufficliently high so that the
noise arising from succeeding stages will be negligible. In addition the
bandwidth of the first stage must be wider than that of all the following
stages.

For certaln systems, where this condition cannot be obtained it Is usual
to measure the overall noise factor of the system, In these cases, If it is
desired to measure the noise factor of the valve itself, it is necessary to
measure the gain G of the first stage and the noise factor F, of the second

stage and make corrections in accordance with the above equation.
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3.

The specification will state:

(a) the input coupling conditions and whether these conditions shall be
adjusted for optimum power match or for optimum noise factor

(b) the frequency of measurement
(c) the bandwidth of the system
(d) the gain of the first stage when this is required to be specified.

Methods of Measurement,

The noise factor may be measured, when specified, by one of the methods
described in the following paragraphs.

The measurement is made by comparing the noise output of the first
stage of a recelving system with an equal amount of noise produced by the
noise source i,e, the input to the recelver from the noise source is adjusted
until it exactly doubles the noise output of the first stage. This is
achieved by the use of an amplifier, detector and output indicating meter.

Either the law of the detector must be known so that an accurate
doubling of noise input power can be obtained or, altematively, some device
must be used to eliminate the effect of this law.

In the methods described below, this has been done by the use of a
calibrated attenuator, in method A and by the use of two similar noise
sources and an output meter shunt in method B,

If a saturated noise diode is used as the nolse source and the diode
anode current is measured, the noise factor F of the system is calculated
from the formula:

F = 2—-— IdR
where e = electron charge (1.60 x 1072 coulomb)
k = Boltzmann's constant (1.38 x 10”2 joule per degree)
T = temperature of the source resistor in Ok
Ig = anode current of the noise diode in amperes
R = value of the source resistor in ohms.

For a source resistor temperature of 290°K, this formula reduces to:
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(1) numerically, F = 20 IdR

(2) {n db notation, F = 10 log10 (20 IdR)

3.1 Method A

This method is shown In fig, 1. It uses a passive power halving
attenuator as early in the system as is practicable where the signal level is
small enough to avoid any errors due to circuit nonlinearities. Such an
attenuator can be calibrated by standard methods external to the circuit, The
attenuator must not affect the frequency response of the system and must be
correctly matched into the amplifier,

The output indicating meter is required to indicate a standard reference
reading at some arbitrary power level,

With the noise diode switched off, the output meter is set to the
standard reference reading by adjustment of the gain of its auxiliary
amplifier., The diode is then switched on and the attenuator is switched into
circuit, The diode anode current is adjusted by control of the diode filament
supply until the output meter is again set to the same mark, The noise factor
is then calculated from the above formula,

3,2 Method B

This method is shown in fig. 2 and uses a calibrating unit and an cutput
meter shunt, The calibrating unit eonsists of two saturated diodes, each with
its own amplifying system with outputs connected to a common output, The nolse
outputs of the diodes must be considerably greater than the noise outputs of the
amplifiers so that the latter have no effect on the calibration,

]
Noise | _| First 'y IF Amplifier
Source Stage t XeT Variable Gain Detector
]
)
L 5
/ Calibrating ‘
. Unit >
: Shunt /T
Fig, 2
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With a typical valve in the test position, the galn of the receiver system
is adjusted to give a suitable reading on the output meter, This reading
becomes the standard reference reading,

3.2.1 Recelver calibration

The receiver is calibrated by feeding the calibrator unit into the IF
amplifier with one of the calibrating noise sources operating and the gain of
its associated amplifier is adjusted until the reading on the output meter is
equal to the standard reference reading obtained with the valve under test.
With the second calibrating noise source switched into circuit in place of the
first, its associated amplifier is also adjusted to give the same standard
reference reading. This results in the equalisation of the two calibration
noise sources,

Both noise sources are then switched on together doubling the noise input
to the receiver, The shunt across the output meter {s adjusted until the
deflection is exactly equal to the standard reference reading.

The receiver and shunt are now calibrated.
3.2.2 Valve test

The Calibrator unit is removed and the valve to be tested is connected
into circuit and the meter shunt removed. The gain of the IF amplifier is
adjusted to give the standard reference reading on the output meter, With the
noise source switched on and the meter shunt connected in circuit, the noise
source 1s adjusted to give the standard reference reading on the output meter,
The anode current of the noise diode 1s measured and the noise factor of the
amplifier calculated.

Precautions for Methods A and B

1. It is essential to stabilise both the noise diode anode voltage and
filament voltage supplies against mains voltage fluctuations, and to take
adequate precautions to eliminate, by suitable filtering, any radio frequency
signals which may be present on the outputs from these supplies,

2. It is usually advisable to provide a well screened enclosure or room, for
the measuring egquipment and the operator, and to provide adequate radio
frequency filtering for the mains power supply, where they enter the screened
enclosure or room,

3. For absolute measurement it is essential to maintain the temperature of

Noise Source Resistance at 290°K or to make correction for any difference from
this temperature, Arrangements should be made to maintain the test amplifier
at a constant temperature which should be recorded.

4, The noise generator must be designed to have an output impedance equal to
that of the source used with the circuit under test.
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The value of source resistance must be accurately known. This source
resistance consists of a resistor shunted by a tuned circuit, the effect of
which may not always be negligible, Therefore, it is necessary for absolute
measurements, to be able to ascertain the dynamic impedance represented by this
tuned circuit and thus calculate the resultant value of source resistance which
will be the true value for noise factor measurements.

Frequent checks of the value of the source resistor should be made to
eliminate errors due to its value altering with time due to resistor ageing, etc,

It is essential to provide the best possible coupling between the noise
source resistor and the input temminals of the test amplifier to obtain
minimum noise factor. This coupling 1s not necessarily the same as that for the
best impedance match.

The actual noise factor of the tube or valve will be somewhat lower than
the measured value due to various losses, such as those occurring in the
matching transformer, etc,

5. It is essential to measure the noise diode anode current with the best
possible accuracy and to make frequent checks of the accuracy agalnst some
standard.

3.4 Method C

The use of gas discharge noise sources at frequencies above -several
hundred megacycles = to be included.
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JOINT SERVICE SPECIFICATION K1001

APPENDIX XI¥

MODULATOR DESIGN AND
RATE OF RISE OF VOLTAGE |IN
MAGNETRON TESTING

1, THE MEASUREMENT OF RATE OF RISE OF VALTAGE

The most oonvenient method of measurement of the instantaneous value of the rate of
rise of voltage (as required by section 5.F,2.5.5.) is by means of a differentiating circuit,
the amplitude of the output being measured on a cathode ray tube using a calibrated shift
voltage. This avoids errors due to X-=Y coupling and other defects in the C.R.T., the necd for
a linear tine base with accurate time calibration, and the difficulty of accurate reasurenent
of the slope of the resulting trace.

The most convenient type of differentiator is the CR circuit (Fig.1)

The type of waveform obtained is shown in Fig.2.

[} I MobVLATOR
' c
L)

UNLOADED

t —o

FiG. 1 FIG. 2
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Errors can arise due to the inductance of the resistor, stray capacitance across the
resistor or the capacitor, and reflections in the cable (if any) comnecting the C.R. circuit
to the C.R.T.

Grade I Carbon Resistors Pattern CT3 of RCL 112 have been found suitable; tha lowest
wattage permitted by the conditions should be used. Errors due to the cable can be
ninimised by making R equal to the characteristic impedance of the cable.

It is an advantage to use a vacuun or oil=filled capacitor because the reduced bulk
thus obtainable enables the stray capacitance across the resistor to be minimised,

The time constant of the stray capacitance with the resistor should not exceed about
one tenth of the rise time of the pulse,

The differentiating capacitor should be screened to 1imit shunting stray capacitance
from other conductors forming part of the high voltage circuit of the modulator,

The change in the rate of rise of the modulator due to connection or removal of the
differentiator must be taken into account,

2, CORRELATION OF THE INSTANTANEOUS RATE OF RISE
OF WOLTAGE WITH THE INSTANTANEOUS VOLTAGE.

To determine the instantaneous rate of rise at a particular voltage (as required by
section 5.F.2.5.5) it 1s convenient to connect the output of the differentiator to one
pair of plates of a C.R.T., with the voltage reduced with a potential divider, to the
other pair. The type of trace is shown in figure 3,

- MODVLATOR
T >=~ Ss_ vnLoAdED
N
dv
FIG. 3 dt
V —=

The measurenents should be made using calibrated shift voltages.

The potential divider is required to pass the leading edge of the pulse without
distortion; a capacitance divider with a suitably short connecting cable is indicated,

The total delay times of the X and Y paths must be rade equal to a suitable degree
allowing, in the case of very short rise times, for the transit time of the C.R.T.
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3. THE DESIGN OF TEST MODULATORS HAVING DESIRED
CHARACTERISTICS IN RESPECT OF RATE OF RISE OF VOLTAGE.

In network type modulators, the value of the rateof rise can be controlled by
varying either the inductance in series with the discharge circuit or the capacitance
shunted across the load, When it is permissible to neglect the effect of strays other
than those which can be included in the total series inductance and the total shunt
capacitance of the circuit so that the circult becomes as shown in Fig. 4, the shape of
the rate of rise/voltage characteristic is a function ot/r/ ,  as shown in Fig.5.

c (]

\

ﬁ Too SMALL : /—L— Too LARGE
c C
L 1 :
' To dv
c = MAGNETRON dt .
| MATCHED LOAD
. | vourage = Y2
] IN'TIAL NRTWORK
| YoLTAQE
FIG. 4 v
]
VvV —»

FIG.S

The rate of rise/voltage trace may depart from the shapes shown in Fig.5 due to the
effect of strays which have been neglected. In particular, excessive capacitances of the

pulse forming networth to earth, together with too high a ratio __L.Z_ (Fi1g.6)

L1 + L
can give rise to a superimposed oscillation, (Fig.7). 2
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Sinilar effects can arise from excessive distributed capacitance to earth of the
pul se~transforner windings or excessive strays at other points in the cirauit,
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JOINT SERVICE SPECIFICATION K1001
APPENDIX XV
CATHODE RAY TUBES:-

ENVELOPE FACE PLATE AND SCREEN QUALITY

SCOPE  This Appendix describes defects which may be present in individual tubes,

GENERAL_INSTRUCTIONS

Inspection is to be made with the unaided eye unless magnification is specified,

DEFINITIONS OF GENERAL DEFECTS

3.1 General

Blister - A bubble in the glass due to the inclusion of air having a
maximum dimension in excess of that specified in paragraph 5.2 of this Appendix.

Bruise -~ Crushed or cracked surface, spot or area on glass resulting from an
impact with another object,

Bubble - See Blister,

Bulls Eye Top = A thickening of the glass in the centre of the top of a bulb
resulting in optical distortion,

Check or Crack = A fissure extending into or through the glass.

Chill Wrinkle - Rippled or wavy surface caused by non-uniform glass flow in the
pressing operation,

Cluster = Two or more stones or knots when the minimum separation is not greater
than 1/16 inch,

Cord -~ An attenuated transparent inclusion possessing optical or other properties
differing from the parent glass,

Glass Knot = A small transparent area of incompletely assimilated glass having an
irregular, knotty or tangled appearance; a transparent stone. The "size" of

a knot refers to the maximum linear dimension in its most distinct contour.

A "cluster" of knots is a group of two or more knots that are speced not more
than 1/16 inch apart, A cluster is considered as one knot. The size of a
cluster shall be considered as the maximum overall dimension of the group,

Lap = A fold in the surface of the glass.,

Loading Mark - Imperfections in the outer surface glass of a bulb caused by
lehr stands, pokers, etc.
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Plunger Pull - See Suck Up.
Rouge or Rust - See Scale,

Run Down - This is caused by plastic glass running down into the dome of a blown
bulb after release from the mould,

Scale = A small piece of metallic oxide or carbon embedded in the glass. Not to
be confused with allowable slight blackening of seal area caused by reduced lead
in the glass,

Scuff = Small scratches or abrasions in the surface of the glass,

Shear Mark - A scar in the glass caused by cutting with shears,

Stone = An opaque or white spot caused by undissolved or foreign material,

Suck Up = or Plunger Pull - A distortion or deviation from the intcnded shape,
caused by the plastic glass following the plunger as it is withdrawn from the
mould,

2.2, Screen and Face Plate Defects

Definitions

Bright spot - A small area or point source of light on the tube screen with an
intensity (fluorescent or phosphorescent) at least twice the brightness of the
surrounding area,

Colour - Unless otherwise stated, this refers to the colour observed with the
screen activated as specified in paragraph li,1 of this Appendix.

Colour Spot = A small area which is noticeably dis-coloured and which has
fluorescent or phosphorescent intensity less than one-half or greater than one
and one half times that of the surrounding area.

Combination Spots - Spots which appear to have combinations of the characteristics
of dead, bright and colour spots shall be classified as the type they most
resemble.

Dead Spot = A small area vhich emits practically no light, For example, holes
and non~fluorescent or non-phosphorescent spots in the screen and opaque particles,
open blisters and bruises in the face-plate glass,

Face Contour Variation - Variation in the inside or outside face surface contour,
such as Bulls Eye Top or Suck Up.

Quality Area -~ The area specified as the minimum useful screen area,
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Shaded or Mottled Areas - Minor gradation in colour or luminous intensity with
respect to the overall screen background, such as may be caused by uneven screen
distribution, water marks, loading marks or scum,

Surface Blemish - Inside or Outside surface defects such as Spot, Chill Wrinkle
and Cord.

L., CLASSIFICATION OF GLASS DEFECTS
All face-plate defects shall be classified into one or the following groups:-
Dead Spot - Blister (except that clear buried or unbroken surface
blisters which meet the requirements of paragraph 4.5 of this
Appendix shall not be considered as defects), Bruise, Check, Scale,

Shaded or Mottled Area = Scum (de=-vitrification) or Shear Mark.

Face Contour Variation - Bulls Eye Top, Chill Wrinkle (flow line),
Loading Mark, Suck Up or Plunger Pull, Run Down,

Surface Blemish ~ Cord, Lap (inside surface).
Colour Spot - Bright spot or other colour spot.

NOTE: The criteria for Acceptance and Rejection will be published later.
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JOINT SERVICE SPECIFICATION K1001

APPENDIX XVI

RADIOACTIVE MATERIALS AND VALVES

CODES OF PRACTICE AND FACTORY REGULATIONS

Codes of Practice and Factory Regulations

Valves containing radioactive materiZls, whether or not they are labelled as such,
and irrespective of ‘he quantity they ceghtain, constituge sources of ionising radiation,

and must therefore be dealt with accopding to approved/practices, Such approved
practices are exemplified by:-

(i) "Code of Practice for Protection of Pergons exposed to Ionising Radiations -

(iii) "Factories (I
published by

(iv) "Precauti se og/ﬁonising Radiations in Industry" - published

pectorates, Ministry of, Labour and National Service,

/ / Pl A
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JOINT SERVICE SPECIFICATION K1001

APPENDIX XVII

WITHDRAWAL OF QUALIFICATION APPROVAL AS A

REQUIREMENT FOR_SOME_CV VALVES

1. Qualification Approval is deleted as a requirement for the valves listed below.

Never-the-less it is open to any Qualification Approval Authority to reinstate the
requirement and to any firm to seek Qualification Approval in particular cases.

2. u_arﬂgsgupca/‘a

If any valves listed below, are supplied by a manufacturer who holds a valid Qualification
or Type Approval Certificate the marking of K1001/4.1 should be used. Otherwise K1001/4.2.3 applies
(that is, 4.1 excluding the Type Lpproval letter).

3. Type Approval Tests

Scme of the specifications of the valves listed below contain tests which are quoted as
Type ipproval only. These tests are to be performed once only at the beginning of any contract at
Inspection Leval 1/ and AQL.6.5 or as agreed with the Inspection Authority.

cv 6 CV 215 = 216 inclusive
8 218 = 220 "
9 221 = 227 "
12 230 = 242 "
13 246 - 251 n
15 255 - 257 U
16 259 - 260 "
18 26l
19 266 - 272 "
20 27
22 278 - 288 n
2L = 27 inclusive 290
29 - 31 " 292
33 294 - 298 "
34 300 - 306 "
36 - 57 N 308
59 = 72 u 310
-9, v 312
g6-= 116 315 = 319 "
118 =121 321 = 322 "
124 - 128 " 32l - 325 n
1130 = 140 v 327 - 336 "
151 =161 0 338 = 344 "
1h =182 v 346 - 347 i
185 =186 349 - 353 L
188 =213 v 355 = 357 U
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CV 361 - 362 inclusive

Lppendix XVII Page 2

365 - 369

3B -37

392 - 393
398 - 401
L03 = LO7
L3 -9

423 - L2

L52 - 455

Lo - 493

511

57
57

CV 580
581
585
587
589
609
668
686
n7
729
B3
782 - 785 inclusive
n797
807
818
820
850
858
950 = 957 inclusive
959 - 960

%2 - %L "
%8 -971
9B -9 "
977 - 990

995 - 1002 "
1018 - 1028 L

1029

1030

1032 - 1051 o
1053 - 1097 "
1099 = 1161
1163 = 1184 u
1186 = 1239 "
1241 - 1249

April 1967



CV 1251 - 1296 inclusive CV 1871 - 187
1300 = 1346 " 1874 - 1875
1348 - 1349 " 1877
1355 ~ 1356 " 1879 - 1880
1359 1883
1363 1891
1366 = 1374 1893
1377 1900
1379 = 1399 1911
1400 1932
1409 - 1410 1934 - 1935
1432 1937
1472 - 1473 1911
1487 - 1503 inclusive 1943
1505 = 1506 1944
1508 1947
1510 = 1511 1955
1514 = 1529 inclusive 1959
1531 = 1534 " 197
1536 1985
1540 1988
1546 - 1599 2101 = 2104 inclusive
1636 - 1733 2106 = 2108
1736 2110
1738 2124
1743 2125
1758 2127 - 2129 inclusive
1762 2132 - 2137 "
1790 2164
17% 2172
1832 - 1833 217
1856 2184
1861 2186
1862 2192
1863
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JOINT SERVICE SPECIFICATION K1001

APPENDIX XVIII
MEASUREMENT OF VALVE CATHODE INTERFACE RESISTANCE
GENERAL

This Appendix describes a convenient low frequency method of measuring thermionic
valve cathode interface resistances

Section 1. THEORETICAL ANALYSIS

1ele The measuring method outlined below gives a simple means of measuring the
total effective resistance occurring in the cathode coating and cathode
interface layer of triodes and pentodese

1¢2¢ Referring to Fig. 1, fundamentally the assumption is made that at constant
grid current V g-k i{s constant, so that a variation in cathode current BIK

produces a variation in cathode surface potential 6Ia X Pkt,' Since at
constant grid current Vg.k i1s constant, then

IS
61, x 1, = Ve

ov
oo Tkt = __E2€

o1,

1,e, Tyt (the total coating and interface resistance) is equal to the slope of
the Vg: Iy characteristic at constant grid currente

A more strict mathematical analysis of the system leads to the equation

dv

1 1
g=e = I'kt + . -
SIk Em ém

where g = 6va-k ’ Ia being constant

SVg-k
and p' = 6Va—k » I, being constant
Bng
I
and gm = 5 k
O Vguy

As the valve Is connected as a tricde, and as the grid current is maintained at a
constant value, then SIK = OI, and the expression becomes:

SVgs = Ty + 1 s 1
SIQ I*“'/u %n
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The error caused by the second term in the above expression is usually not
greater than about 10 ohms, and if new valves can be assumed to have
very low values of rgg, the correction can be determined by measuremente

For the purpose of investigating changes in interface occurring during
life, the correction can be ignored if this second term stays constante

Section 2. PRACTICAL METHODS OF MEASURING INTERFACE RESISTANCE

2+1¢ A practiccl circuit for perforning the measurements described in Section i
above 1s gliven In Fige 2¢

242¢ The grid is returned through a 0¢5 M) resistor to a variable positive
voltage and the grid current is conveniently set to about OeolmAe Since
0.5 MQ is large compared with the grid=cathode diode~impedance, the grid
current 1s held closely constant and the grid follows the cathode surface
potentiale The Iy = Iy 1s adjusted by the V, control to ncminal and the

anode voltage is modulated by the low impedance 0=10=50 v transformer in the
anode leade The modulation is increased to give a reading of 100 mV across
the 1000 resistors If the valve voltmeter is switched into the grid
circuit, § Vg will be indicated for a pre=set value of 610. The grid

reading is therefore K@vE where K is a constant calibrations
5 I

The instrument may be made direct reading in ohmse

By inserting a decade box in the cathode, the performance of the apparatus
may be checkeds With a new vaive inserted and zero resistance inserted, a
value of resistance Is reads This has been found to be closely constant
for all new valves of the same type measured at the same values of Ig and Ia'

This 1s termed the zero error and is subtracted from all subsequent
measurements, the I, and I g always being the sames

2s3¢ The limitation of the method is that no indication is obtained of the

capacitive component of interface, and no distinction can be drawn
between true interface and the actual resistance of the cathode coatinge

Appendix XVIII Page 2



THEORETICAL CIRCUIT

ance of not more
+ l o than 1 ohm,

PRACTICAL CIRCUIT

FOR__LEASURTNG CATHODE INTERFACE RESTSTANCE
1ooQ

“ ~A.C.mains

NOTE. The Va supply
o-5mQ shall have an imped-

/ S
valve

voitmeter "'

(222327)
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2208
2210
212
214
2215
217
2218
222/,
2225
2228
2238
2240
221

2243
2254
2259
2270
2273
2280
2282
2286
2288
2300
2301

2319
2320
2322
2331

2342
2343
2360
2361

2377
2390
2399
au11
2116
2419
2u47
252l
272

- 2324

277
27,8
2785
2791

2795
2810
2851

2868
2902
2983
3798
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JOINT SERVICE SPECIFICATION K,1001

APPENDIX XIX

INSPECTION PROCEDURE FOR GOLD PLATED PINS AND ACCESSORIES

When specified in the individual specification the following procedure shall
apply:~

1. Samples, which may be electrical rejects from the lot under inspection, shall
be subjected to the Climatic Tests specified in Section 10,

2. At the conclusion of the climatic cyclying the plated surfaces shall be
examined and shall not show any evidence of corrosion or peeling, such as
could cause unsatisfactory operation of equipment in which the valve may be
used.

3. Unless otherwise specified an Inspection Level of IA and A.Q.L. of 0.65%
shall apply. LThe Inspection Level shall refer to the number of sample
valves, and the Acceptance Number, (as a result of the above A.Q.L.l shall
indicate the number of individual item rejections allowed e.g. pins/e

June 1965. Appendix XIX Page 1.



\Q ~ JOINT SERVICE SPECIFICATION K1001
&LP‘/ ' APPENDIX XX

/ CODE QOF PRACTICE RELATING TO JOINT SERVICE
RADIOACTIVE VALVES
(Superseding T.V.C. Information Sheet No. 11)

Cantents:
1 Explanatory Notes.

2¢ General Provisions Relating to Radiocactive Valves for Joint Service Use.

30 Class 1 Valves, Procedures and Precautions for dealing with Radioactive
Valves (Class 1) for Joint Service Use,

4, Glass 2 Valves, Procedures and Precautions for dealing with Radiocactive
Valves (Class 2) for Joint Service Use.

S5e Hazard Grade Valves, Procedures and Precautions for dealing with
Radiocactive Valves (Hazard Grade) for Joint Service
Useo

Page 14 Illustrations of Marking Requirements for each Class of Radioactive
Valve,

Annexe 1 Procedure for dealing with broken Class 2 Radioactive Valves.

1e tory Not

1e1 Introduction

This Code of Practice is designed as a guide to all concerned with Joint
Service Radioactive Valves. The currently accepted view is that na
quantity of radioactive material however small ought to be ignoreds it is
always possible that there will be circumstances in which its presence will
be of some importance, even though these circumstances seldom arise.

In order ta enmsure the greatest practicable convenience to users, this
Code divides Joint Service Radioactive Valves into three grades or classess

(a) Quass 1, which are subject to so few restrictions that for
almost all purposes the presence of radioactive
material may be disregardede

(b) Glass 2, which are subject to comparatively few restric=
tions, especially individual valvese

(¢) Hazard Grade, which are subject to many restrictions which will
inevitably embarrass the usero

It is expected that nearly all Service Valves will fall within Class 1e

An important feature is the need to be able to identify each grade of valve
by its markings, This calls for correct action both in drawing up the
specification and in manufacture, Histakes made in these stages cannat
easily be rectifiede

Aﬁr\"u»t P W (& WY Mo {LU.»»««( T &k Vodsa whada sy
B Rouigithuz

Brmige 3. RAE ) Am2ncam \/Y\b,v\u.f':»fmrxd Btk Tovak Linw Redua (Bt
Vidote sl img B (VY woenbtin gk Riinin Tl .(,‘]/\L,

—May, 1966. Appendix XX Page 1
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1¢2 The Badioactive Valve Problem

1e2e1 The hazard presented by radioactive material in valves
depends not only upon its nature but upon many cther factors
including:

(a) the quamtity in a valve,

(b) whether the valve is whole or has been brokeno
(c) the degree of handling by persomneleo

(d) the number of valves in ape place,

The quantity of radiocactive material in a single valve is
usually very small and there seems no technical reason why it
should ever become large, It is therefore misleading to speak
of a radioactive valve as dangercusj; but on the other hand; pre-
cautions are necessary where people continually handle

valves or when valves get broken or when many valves are
collected in onme place, By imposing restrictions on the quan~-
tity and range of radicactive meterials introduced into valves
and by paying proper attentionm to marking amnd labelling, the
general need for precautions can be reduced to a minimum, The
Code of Practice follows this course and is governed very
largely by the requirements of the various Regulations dis-
cussed belowe

16262 The Radioactive Substances Act 1960 (Ministry of H and
Local Government

The main purpose of this Act is to control the disposal of
radiocactive waste, To do this the Act requires that amy person
wha keeps and uses radioactive material (as defined in the Act)
is to be registered in respect of his premises by the Minister
of Housing and Local Government and that no person shall accu~
mulate or dispose of radioactive waste except in accerdance
with an authorisation granted by the Ministry. The Act does
not apply to Crown premises but comparable controles to those
exercised under the Act are extended t¢ them by administrative
meanse

There ere & number of Exemption Orders whick have been made
under the Acte These orders exempt the keeping and use of
specified materials (usually of low activity) from registre=
tion, and exempt the accumulaticn and disposal of specified
wastes from authorieation, either conditionally or uncondie
tionally. Among them is the Electronic Valves Exemption Order
which grante exemption from rwgistration for the keeping and
use of most types of electronic valves. In some cases the
exemption is unconditiocnal; in others the exemption is granted
subject to conditicns which are specified in the Order. The
Order also grants exemption from the authorisation require-
ments for the disposal of waste valves. The Order does not
apply to premises used in connection with the manufacture or
storage of valves by the manufacturere.

16253 Be i or the Safe Transport of Radiocactive Materi

These Regulations of the International Atomic Energy Agency, to
which all the principal nations belong, cover all forms of trans«
port and will form the basis for all national Regulations,
Whatever the situation at the moment, we can be confident that

in the reasonably near future, the regulations of all tramsport
undertakings of all countries will be framed sc as to comply

with (or at least not to conflict with) these Regulations. These
Regulations provide conditional exemption for electronic valves
containing specified radioactive materials below specified limits.

102k The Factories Act 1961 stry of Labour

Under this Act, a Statutory Imstrument, the Tenising Radiations
(Sealed Sources) Regulations 1961 governs work in factory
premises (but not other premises), Radiocactive Valves are Sealed
Sources under these Regulations. However, there is conditional

exemption for feeble sources,
Appendix XX Page 2



1¢3 Braad Outline of the Code of Practice

1okt

This Code of Practice is based on the assumption that the intrinsic risk
can always be made small, Broadly speaking it treats valves as feeble
sealed sources of relatively fragile comstructiome, It divides them into
three classes, of ascending intrimnsic risk, and deals with each class
separately, paying special attention to identification and labelling. The
most generally convenient class is Class 1, for which precautions and pro=
cedures are at their simplest, The Code does not deal with the manufacture
of radiocactive valves because the hazards then involved are different from
those confronting the user and do not arise mainly from the finished
article.

The Code treats each of the three classes separately as regards procedures
and precautions for all the following circumstances:

Inspection

Transport

Storage

Building and repair of equipment

Normal Service use (in apparatus and equipment)
Breakage

Fire

Disposal as waste

O O\ OO F W

Disposal as surplus to requirements.

Begulations

This Code of Practice is designed to facilitate compliance with the
principal Acts and Statutory Regulations dealing with radioactive
materials vize

(a) Badioactive Substances Act 1960, and its Exemption Orders.

(b) PFactories Act 1961 and its Statutory Regulatioms.

(¢) International Atomic Energy Agency Regulations for the Safe
Transport of Radioactive Materials.
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2e1

202

2¢3

244

2¢5

2.6
247

2.8

2¢9

2010

2011

2012

2¢ Gener: ovisions Relat to Radiocactive
Valves for Joint Service Use

This Code of Practice applies in respect of every Joint Service Radio-
active Valve from the moment it is offered for inspection for accepe
tance to the moment the Service or other Government Department comceraed
rids itself of the Valve,

This Code of Practice does not apply in respect of Valves in the course
of manufacture, or while valves are in the manufacturer's hands, except
insofar as the valve specification embodies certain provisions of the
Code, namely, cne or more of the following clauses:=

361y 302(3) and (b)’ “019 ‘*Oz(a) and (b). 501y 502(.)’ (b) and (0)0

Responsibility for ensuring cempliance with the detailed terms of this
GCode of Practice rests with the Respomsible Authority in the Establishment
or Unit concerned; except that the contractor originally supplying the
valve has the duty of supplying proper identification and labelling in
the first place,

The Responsible Authority has the specific duty of ensuring that the
proper persons under his control receive adequate information about the
significance of the markings associated with the various grades of Valveo

Bach Government Department coacerned should have available for deploy-
ment on reascnable notice, a monitoring team able to assess the degree of
contamination resulting from fire or accident involving Radioactive
Valves; and able to supervise decontamination measures.

Notes: In many cases such teams are already in existence for other
purposes and could perform this extra function on the few
accasions it would be required.

Badium shall not be incorporated into Joint Service Valves.

Class 1 valves are preferred to Class 2 valves; and Class 2 valves pre-
ferred to Hazard Grade valves. A list of approved radioruclides is
included in Table 1

Hazard Grade valves should never be specified nor their use permitted
unless it can be shown that in a given case, the technical advantage
clearly outweighs the numerous disadvantagese

Joint Service Radioactive Valves made prior to the date of this code which
are variously identified by an orange band or the trefoil symbol or the
words "Badioactive Hazard" shall be deemed to be Class 2 valves for the
purposes of this Code unless it is known that their radioactive content
would bring them into Hazard Grade.

When radioactive material is to be incorporated into any valve whatever,
the radioactive substances and quantities must be declared by the manu-
facturer to the Qualification Approval Authority at the time of submit-
ting samples for Qualification Approvale The Q.A. Authority will insert
this information on the QeA. Certificateo

In those instances where Qualification Approval is not required, e.ge
where the requirement has been withdrawn or no published CeVe
Specification exists, the manufacturer/supplier must inform the Ministry
of Aviation, TeVeCe Office of the radioactive substances and quantities
used and the Class to which each belongse :

The Qualification Approval Authority concerned will supply to other
Specification and Qualification Approval Authorities, TeV.Ce @ffice
and to the Inspectorate, details of the radioactive content of valves
and the Class to which each belongso

Where a particular C.V. specification is or may be met either by &
non-radioactive valve or by a radioactive valve, that C.V. specificas
tion shall be endorsed. "This Valve may be Radioactive'o
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301 Definition

A Radioactive Valve (Class 1) for Joint Service Use is one into whose
manufacture a small quantity of one or more of the radionuclides listed in
Table 1 has deliberately been introduced, up to the maximum that will
satisfy the requirements of Table 1, modified if necessary as shown in

Note 1.
Table 1
Column 1 Column 2 Calumn
Permitted Radiation Dose Rate
in mwillirads in air per hour
Permitted Quantity per
Radicnuclide valve: 45 BlErocUELes at surface of valve averaged
aver any cne square centie
metre
Hydrogen 3 (Tritium} 150,0 0003
Krypton 85 10,0 06,03
Carbon 14 100 0003
Chlerine 36 1,0 0403
Cobalt 60 001 0403
Nickel 63 001 0603
Caesium 137 001 0003
Thorium (any isatope) 001 0403
Thallium 20“‘ Oe1 000}
Uranium (any isotope) 01 0603

Note 1:: Mare than one of the radicnuclides listed in Table 1 may be used
provided the sum of the amounts expressed as fractions of the perw
mitted quantities in column 2 does not exceed unitye

Note 23 In practice either column 2 or column 3 may provide the limiting
factoro

3,2 Identification

(a) Each Glass {1 valve must be marked with the "Theta" marking illustrated
in Figure 1 (page 14), as part of the normal marking requirements in
Specification K1001. Praovided the correct proportions are preserved,
the size of the symbol mey be at the manufacturer's discrstion,
subject to a minimum overall dimension of Oe1 inch.

(b) Similar identification must appear on the individual cartons and
upon bulk packs, The "Theta'" mark shall be praminent.

(c) The significance of this special marking must be made known to
persons responsible for the following functionms::
(i) Inspection for acceptance.
(ii) Storage in bulke
(iii) Transport (as items not already built-in to equipment).

(iv) Disposal as waste of more than ten Class 1 valves on any ome
accasion.

(v) Decision as to whether surplus electronic valves can be
offered for sale to the general public.
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303 Inspection

(a) Boutine inspection of Class 1 valves calls for no precautions,

3ok

3e5

366

(»)

(e)

either personal or administrative, beyond those in use for
electronic valves in generale

If more than 10 such valves get broken in any onme i

nspection ba;
during any one week, monitoring of the area shall be arranged tz
aa:;n :i.thin three days of the last breakage, the extent of the
radioactive contamination. Any subsequent necess d t
Sials ks srommad q ary decontamination

If none of the valves broken contained any radioactive material
except tritium, (b) above need not be implemented,

Transport
(a) Parcels of Class 1 valves may be tramsported in any convenient

manner and without disclosing to the carrier that there is radio-
active material present, subject to the conditions specified
belaw:

(1) The package must be strong emough to maintain its integrity
under all the conditions likely tc prevail during the journey,
including such mishandling and minor accidents as are commamly
met with in connection with transport.

(41) No valve shall be closer than one centimetre to the outer
surface of the package; nor shall valves be more closely
packed than one centimetre centre to centre, except that this
provision need not apply if the only radionuclide is tritiume

(44i) e package must contain only Gless 1 valves and not mare

tham 1,000,

(iv) The package shall not bear on it any indication that the
contents are radioactive (the "theta" mark is held not to give
such indicatien)e

(b) Glass 1 valves may be carried by road in Crown vehicle manned

solely by Crown servants without regerd to any af the restrictions
listed in (a) above provided:

(i) The destination is a Crown Bstablishwent

(4i) The entire journey is undertaken in the same vehicle (except
in case of accident or breakdown)

(4ii) The package is marked "Keep away from photographic film and

X-ray film",

(iv) The driver is told in advance what to do in case of damage to
his load (broadly speaking, he should salvage as much as
possible)o

(v) Beascnable precautions are taken against theft and fire.

Storage

Provided the store keeper is told the significance of the identificationm,
there are no storage restrictions on Class 1 valves beyond those customary
for electronic valves in generale

Building or Re of ment

Class 1 valves should be treated in exactly the same way as ordinary
electronic valveso
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307

38

3¢9

3+10

3011

Normal Service Use (in apparatus and equipment)

Class 1 valves should be treated in exactly the same way as ordinary
electronic valves.

Breakage

(a) There must be no deliberate breakage of large numbers of Class 1
valveso

(b) Suitable instructions should be issued to persons responsible for
holding or disposing of stacks of Class 1 valves.

(c) Occasional accidental breakage calls for no action beyond that

customary for dealing with broken electronic valves. The
procedure of Appendix 1 does not applye

Eire

(a) No special action need be taken until the fire has been extinguished.

If the fire involved large numbers of Class 1 valves e.g. & fire
at a storage depot, the site (having been roped off) should be
monitored to determine the degree of contamination amd suitable
further action should be taken if necessary.

(b) If in such a case the stocks of valves are declared useless, the
Ministry of Housing & Local Government should be consulted before
disposal is put in hand (sce 3.10 below).

Disposal as Waste

Perons who, kmowing the significance of the identification mark, are
faced with the problem of disposing of more tham 100 Class 1 valves as
waste must first seek advice from the Radiochemical Imspectorate,
Ministry of Housing & Local Government (WHItehall 4300, Extn. 556)0
Quantities of less than this may be disposed of with other refuse
destined to be collected in the ordinary way by the Local Authoritye

Disposal as Surplus %o Requirements
Class 1 valvee must not be disposed of by sale to the public or in any

other way which is likely to reault in their falling into the hands of
members of the publice
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Special Note If on any premises within the United Kingdom a stock of more
than 10 Class 2 valves is held, the valves not beirg built-in
to equipment, the Ministry of Housing & I.ocal Government must
be informed.

4e1 Definition

A.Radioactive Valve (Class 2) for Joint Service Use is one into whose
manufacture a small quantity of one or more of the radionuclides listed im
Table 2 has deliberately been introduced, up to the maximum that will
satisfy the req uirements of Table 2, modified if necessary as shown in

Note 1.
Table 2
Columm 1 Calumn 2 Column 3
Radicnuclide Permitted Radiation Dose
Permitted Quantity Bate in millirads in air
per Valwve in per hour at surface of
microcuries valve averaged over any
one square centimetre
s Wy o C S
LUl Eejilen 85 CoRTm) 100 o2
Carbon 14 10 0a2
Chlorine 36 10 002
Gobalt 60 1 002
Nickel 63 1 002
Caesium 137 1 002
Thorium (any isotope) 1 0s2
Thallium 20k 1 002
Uranium (any isotope) 1 002

Note 1¢ More than one substance listed in Table 2 may be incorporated
provided the sum of the amounts expressed as fractions of the
permitted quantities in Column 2 does not 2xceed unityeo

Note 2: In practice either column 2 or column 3 may provide the limit—
ing factor,

ko2 Identification

(a) Each Class 2 valve must be marked with the trefoil symbol together
with the words "Class 2", See Figure 2 (page 14).

(b) Similar identification must appear on individual cartons and upan
bulk packs containing a number of such valves. The trefail symbol
shall be black on a yellow background, generally in accord with
BS 3510, Fige 1 with the word "Class 2" and nothing else.

(c) The significance of the markings wust be made known to persons
responsible for the following functions::
(i) Inspection for acceptance.
(i) Storage in bulk,.
(iii) Transport of valves not already built-in to equipment.
(iv) Dispesal as waste of any Class 2 valve on any occasion.

(v) Decision as to whether surplus electronic valves can be
offered for sale tc general publice
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ke3> Inspectiom

(a) Inspectors should not spend more tham 40 houre in any period of
four weeks on the inspection of Glass 2 vaives unless eithers

(1) tkey are classified workers.
or

(ii) their work cdoes mot involve btringing their eyes nearer to a
valve than 12 inchese

or

lose ~3 Rddimdrrn,
(111) 4t can be demonstrated that the does rate at or near the o e

surface of the valves in question is less than 00,03
millirads in air per hour.
Stoc kg , ,
(b) Stokes of Class 2 valves should noct be held in the inspection baye. Aodllc 3 R5im

(c) Tn the eveat of breakage of a valve the procedure given on page 15
should be usede

(d) If more than ore valve is broken in any one inspectiom bay during
any one week, monitoring of the arva shall be arranged to assess
within three days of the last breakage, the extent of the radicactive
contamination. Any subsequent necessary decontamination should be
arrangeds

4,4 Tramsport

(a) Parcels of Class 2 valves may be transported in any convenient
manrer without disclosing to the carrier that there is radioactive
material presenty subject tc tke conditions specified below:

(i) e package must be strong enough to maintain its integrity
under all the conditions likely to prevail during the journey,
including such mishandling and miner accidents as are commonly
met with in connection with transporte.

(i1) The consigror must verify, by the use of monitoring instruments,
that the dose rate at the surface of the package, as presented
for transport, does not exceed Oo5 millirads in air per houre
He must keep the record of this verification for six monthse

(i) The package shall not besr on it any indication that the
contents are radioactive but shall bear the marking “Class 2",

(iv) The package must contain only Class 2 valves and not more
than 2500

Note 1t Conditiom (1i) above will call for careful attention to
spacing of the valves within the package. The requirement
is in reality much more stringent than that of 3ok (a) (ii)e

Note 2: When the package is placed in store (see 4,5) the trefoil
symbol on it must be in plain view,

{b) Transport of Glass 2 valves in Crown vehicles is subject to all the
above conditionse

(c) If the conditions of (a) above cannot be met, then Class ® valves
must be carried as "White Label" class of the International Atomic
Energy Agency Regulations for the Safe Trgnspors of Radioactive )
Materialse wn\ss the dvte rafL ol T Swifat of the fu\n_-t gysz. vkt 3 Adirdirne
y:f’ iy b prrhows, ((ad (i) abgred ) whim “Yellowo ibel clogs
45 Bopagy . o TS b sppridie

(a) Stocks of Class 2 valves must be segregated from other stores
(except other radioactive electronmic valves) and in particular
must be kept at least six feet distant from phatographic or X-ray
f£ilme
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(v)

(o)

()

The storekeeper must be warnmed that no person should remain in
that partion of the store for longer than is necessary to complete
his business there.

If small numbers of Class 2 valves (fewer than 10) are found to be
grokan in store, the procedure to be adopted is that laid down on
age 150

If many Class 2 valves are broken in store e.g. through fire or
accldent, the area should be roped off., Monitoring of the area
shall be arranged to assess, within three days, the extent of
radioactive contamination. Any subsequent necessary decontamina=
tion should be arrangede The Radiochemical Inspectorate Ministry
of Housing & Local Government (WHItehall 4300, Extn. 556) should be
consulted before any disposal action is taken.

4o6 Build or o t

(a)

(b}

(e)

Provided Class 2 valves remain unbroken they may be handled in
exactly the same way as ordinary electronic valves.

If a Class 2 valve becomes broken the procedure of Appendix 1 should
be usede.

If more than one Class 2 valve is broken in any ome shop during any
one week, monitoring ¢f the area shall be arranged to assess within
three days of the last incident, the extent of radioactive contamina-
tione. Any subsequent necessary decontamination should be arranged.

4o7 Normal Service Use (in apparatus and equipment)

Class 2 valves should be treated in exactly the same way as ordinary
electronic valves.

ke8 Breakage

(a)
(v)

(c)

ko9 Fire

(a)

(v)

There must be no deliberate breakage cf Class 2 valves.

In the case of accidental breakage of one or more Class 2 valves,
the immediate action is that outlined an page 15,

Broken Class 2 valves must only be disposed of in the manner
indicated in 4,10 below.

No special action need to be taken until the fire has been
extinguished. If stacks of Class 2 valves have been involved in the
fire, the site (having been roped off) should be monitored within
three days to determine the degree of contamination and suitable
further action should be taken if necessary, as decided by the
appropriate Departmental Authority.

Disposal of Class 2 valves as waste after a fire must be inm the
manner indicated in 4.10 below,

4,10 Dis as Waste

(a)

(v)

In any one week, at any given premises, no more than 10 Class 2
valves whether broken or not, may be disposed of (e.g. in the
dustbin) with other refuse destined to be collected in the ordinary
way by the Local Authority.

Broken Class 2 valves must be disposed of on the day the breakage
occurred unless more than 10 are involveds
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(c) 1If it is found impossible ta dispose of waste Class 2 valves in
accordance with paragraphs (a) and (b) above, either because of the
number of valves or because of the inadequacy of the available non-
radioactive waste in which to disperse them, the Radiochemical
Inspectorate, Ministry of Housing & Local Government (WHItehall 4300,
Bxtne 556) should first be consulted.

(d) If the disposal is necessarily delayed for reasons such as those
mentioned in paragraph (c) above, up to five (5) broken Glass 2
valves may be placed in a press-in 1id container, marked 'Broken "
Class 2 Valves'". (See Page (5 ), et 2 Rddumsbrs,

(e) Class 2 valves must not be disposed of by burial an the premises.
(£) If more than 10 Class 2 valves have to be disposed of onamy one
occasion, the Radie Chemical Inspectorate Ministry of Housing &

Local Government (WHItehall 4300, Bxtn. 556) should first be
consultedo

4411 Disposal as Surplus to Requirements
Class 2 valves must not be disposed of by sale or in any other way which

is likely to result in their falling into the hands of members of the
publice

Appendix XX, Page 11
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Definition

A Radioactive Valve (Hazard Grade) is cne into whose manufacture there
Las been introduced a quantity of radioactive material which, by reason of
its nature or amount, causes the valve to lie outside the provisions for
Class 1 and Class 2 valves.

Identificat Se 4
(a) Each Hazard Grade valve must bear imprinted on it:

(1) The standard trefoil symbol, black on yellcw background,
generally in accord with BS 3510 Fig. 1.

(11) ‘The word CAUTION im black lettering.
(441) The symbol for the isotope used e.g. Sr 0.
(iv) The gquantity in microcuries e.ge 5 (or 5 pC if space allows)e

Note: (iii) and (iv) should be combined in one expression
e.gs 5 Sr 90 (er 5 pC Sr 90)o

It is to be understoad that so long as the correct praportions are
maintaired, the size of the trefoil is at the discretion of the
manufacturer, subject to a minimum overall diameter of 0.3 inch.

(b) Similar idemtification must appear on the immediate wrapping (if
any) of the valves

(c) Cartons or boxes containing one or more Fagzard Grade valves must
be marked in accordance with BS 3510 Fige. 1 and must carry in bold
lettering the inscriptions Radioactive - handle omly as instructed.

Statut s rs

{a) The Radicactive Substances (Electronic Valves) Exemption Order does
not applye

The Ministry of Housing & Local Government must be notified of all
Hazard Grade valves held on premises.

{b) Factories Act 1961, Ianising Radiations (Sealed Sources) Regulatious
1961.

Hazard Grade valves must be presumed to be sealed sources within the
meaning of the Regulations unless the contrary cam be proved.

In premises governed by the Factories Act, the Regulations must be
complied Wwith in detail. In other premises the spirit of the
Regulations ought to be observed, but the appropriate Departmental
Authority should stand in the place of the District Imspscter of
Factories., This applies particularly to Inspection and the Building
and Repair of Equipment. There is a likelihoad that personnel will
have to be classified workers.

Transport

The Regulations for the Safe Tramsport of Radioactive Materials, issued
by the International Atomic Energy Agency must be complied with. Part B
of these regulations details the preferred method. These Regulatione mey
be purchased from H.M.S.0,

Appendix XX, Page 12
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546

548

569

Storage

Hazard Grade valves must be kept in stores set apart for radiocactive
materials.

Normal Se ce Us a tus and equipment

If necessary, personnel must be told not to approach nearer than a
specified distance. The appropriate Departmental Authority will give
a ruling.

Fire

Na> special action should be taken until the fire has been extinguished.
Within three days afterwards a monitoring survey should be carried out
and appropriate action taken, as decided by the appropriate Departmental
Authority. Meanwhile the site should be placed out of bounds.

Disposal as Surplus to Requirements

Hazard Grade valves surplus to requirements may only be disposed of by
returning them to the manufacturer or by treating them as waste, in the
latter case, approval to the disposal must be obtained from the Radio-
chemical Inspectorate Ministry of Housing & Local Government (WHItehall
‘}300. Extn. 556)0

Breakage

Specific instructions, prepared in advance by a competent person,
must be available.

Appendix XX, Page 13



Figure 1

'Theta' Marking for Class 1 Radioactive Valves

Minimum overall dimension
= 0.1 inch.

Figure 2

Marking for Class 2 Radioactive Valves

% CLASS 2 4

4 %

- D/G N T ‘I
JD

A;-€Rfif’;k
SEGMENTS

Size of Imprinting
(Figures 2 and 3)

(a) VALVES

Dimension 'D' to be not less
than half the diameter of bulb
or envelope.

(b) PACKAGES

Figure 3 Where smallest side dimension
Marking for Hazard Grade Radioactive Valves (Y) or smallest end dimension
(2) of package is:—
CAUTION Below 2 inches then 'D'=Y/2 or Z/2
From 2 to 6 inches then 'D' =
/3 or 2/3

Above 6 inches then 'D' = Y/4 or
2/l (maximum 6 inches).

L%

Appendix XX, Page 14.



Annexs |

Frocedures for dealing with Broken Class 2
Radiouctive Valves

10  The procedures detailed below apply when a single radioactive valve
Qlass 2 has been accidentally broken.

The same procedures will apply if more than one valve is broken in the
same accident provided the number is nct. large.

(a)
(b)

(c)

(@)

Do not eat drink ar smoke in the contaminated area,

Using a damp cloth, adequate to protect the hands, brush the
remnants carefully om: to a piece of cardboard or stiff paper and
place the whole lot (cloth, debris and card or paper) straight
into a dustbin already containing ordinary waste material. If
this last procedure camnot be followed, the whole lat m&ay be
placed in a tin (2 1lb, size would be suitable) with a press-in
1ide The container should be labelled "Broken Class 2 valves'" and
placed in a safe place pending disposal which should be as prompt
as possible (see Provision 4.10)e

Using a second damp cloth, wipe across the contaminated area until
it is visibly clean, folding the cloth in half after each strake
keeping the clean side out at all times. Avoid rubbing particles
into the surface being cleaned. When the process is complete, add
this cleth to the other radioactive wasteeo

Wash the hands very tharoughly.
Nate: Any cuts or abrasions caused by the breakage or sustained

during the clean-up proceas should &t once be washed clean
and then treated in the normal maunners

Appendix XX, Page 15



LIST OF UK MANUFACTURED JOINT SERVICE VALVES WHICH MAY BE RADIOACTIVE

Annex 2

CVNO/NSN Manufacturer Radionuclide Radéizzzive
Cv188 Mullard Hydrogen 3 1
cv216 " " 1
cvash EEV Tritium 1
cvas?7 " " 1
CViz Mullard " 1
CViho " " 1
CVih9 EEV " 1
CV460 " Nickel 63 1
CVi6n " " 1
CVh62 . " 1
CV463 " i 1
CV1070 Mullard Hydrogen 3 1
Cv1832 n " 1
CV1832 EEV L 1
CV1833 Mullard L 1
CV1923 EEV Tritium 1
CV1992 Mullard Hydrogen 3 1
CvV2012 EEV Tritium 1
Cv2225 Mullard Hydrogen 3 1
CV2225 EEV Tritium 1
CV2236 Mullard Hydrogen 3 1
Ccv2248 Ferranti " 1
CV2249 " . 1
CV2250 L L 1
Ccv22>1 b . 1
Cv2252 L n 1
CvVa2255 Mullard " 1
Cva2271 " " 1
Cv227h EEV Nickel 63 1
CV2308 . " 1
CV2309 L. " 1
Cv2325 Mullard Hydrogen 3 1

Amendment No 8
April 1972
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Annex 2

CY/Egﬁg; Manufacturer Radionuclide Radé;:zzive
CV2351 EEV Tritium 1
CV2374 Ferranti Hydrogen 3 1
CV2375 " " 1
Cvah3zh Mullard " 1
cvahg2 EEV Tritium 1
Cvais2 Nore Electric Hydrogen 3 1
cv2483 " " " 1
Ccvas73 Mullard " 1
CV3539 EEV Tritium
CV3960 Mullard Hydrogen 3 1
CV3987 L " 1
CV4020 n " 1
CV4020 EEV Tritium 1
Cvho2s Mullard Hydrogen 3 1
CvioLs " " 1
CVLo48 EE/ Uranium Oxide (U308) 1
Tritium
CvA052 " " " 1
CV4053 " " "
CVAosh i " B 1
CVL4054 Mullard Hydrogen 3 1
CV4066 " " 1
CV4080 " " 1
CV4100 " " 1
CV4100 EEV W 1
CV4101 Mullard " 1
CV4104 " " 1
CV4516 i i 1
Cv5122 . " 1
Cv5132 " . 1
CV5162 EEV Tritium 1
cvs173 B 4 1
CV5229 Ferranti L 1
Cv5278 Mullard " 1
Cvs5278 ITT Krypton 85 1
CV5285 EEV Uranium Oxide (U308) 1
CVs312 Ferranti Hydrogen 3 1

Amendment No 8

April 1972

Page 17



Annex 2

?Z_Eflﬁ;; Manufacturer Radionuclide Radéizzzive
CV5351 ITT Krypton 85 1
CV5373 EEV Tritium 1
CV5374 EEV " 1
CV5375 EEV " 1
CV5384 Hivac Hydrogen 3 1
CV5375 EEV " 1
CvV5820 Mullard " 1
CV6028 Nore Electric " 1
CV6028 EEV Tritium 1
CV6070 " Nickel 63 1
CV6086 " Tritium 1
CV6086 Nore Electric Hydrogen 3 1
CV6089 " " " 1
CV6110 " n Tritium 1
CcV6129 MOV Hydrogen 3 HAZARD GRADE
CV6129 EEV Tritium 1
CV6245 EMI-Varian Hydrogen 3
Cvé246 L " 1
CV8963 Mullard Hydrogen 3 1
CV8105 Ferranti " 1
CV8161‘ EEV Tritium 1
Cve292 Mullard Hydrogen 3 1
Cve323 Ferranti . 1
CV8380 " " 1
CVehs62 Mullard L 1
cvehg2 " " 1
Ccvas72 " " 1
Ccves72 ITT Krypton 85 1
CV8670 MOV Thorium 1
CV8670 EEV Tritium 1
Cve671 MoV Thorium 1
CV8671 EEV Tritium 1
CV8679 Mullard Hydrogen 3 1
Cv8766 EEV Tritium 1
CV8096 Mullard Hydrogen 3 1
CV8958 MOV Thorium 1

Page 18
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Annex 2

fz,fgégh Manufacturer Radionuclide Radéizzzive
CV8958 EEV Thorium/Tritium 1
CV9314 ITT Hydrogen 3 1
CV9316 Mullard Hydrogen 3 1
CV9316 LT Krypton 85 1
Cva732 i " 1
CV10054 Mullard Hydrogen 3 1
CV10079 w " 1
CV10664 " " 1
CV10816 " 2 1
Page 19
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Amendment
April 1972

Annex 3

LIST OF AMERICAN MANUFACTURED BRITISH JOINT SERVICE RADIOACTIVE VALVES
SHOWING BRITISH CV NUMBERS AND AMERICAN TUBE TYPES

(Note: The information in Columns 3, 4 and 5 below is extracted from SSC 347)

Column 1

cv
Number

508
529
529
576
577
713
725
761
1793
1832
1833
2573
2615
2626

2826

”
"

2914

3529

5062
5113
5186

No 8

Column 2

American
Type

1B49
1B23
1B23
1B26
1B36
1B27
1B24
1B22
BL-63
724B
0A2
0B2
5651
13C
3464
346B
1B63A
1B63A
1B53A
4B4O
“BLO
6024/ ATR287
1B2kA
1B24A
1B24A
1B24A
1B38
4Bl
4B
1B354
1B35A
5791
5791/X6007
Lhe
1B58
GL-1B58
1B56
5787
6117
6117
6117
5783
S783WA
OA2WA
OA2WA
OB2WA
OB2WA
5841
5787WA
5651WA
5654WA

Column 3

Manufac-
turer

West
Bomac
Cent
Bomac
Bomac
Bomac
West
Bomac

Bomac
Ray
Ray
Ray

WE

WE
Bomac
Microwave
Syl
Bomac
Syl
Bomac
Bomac
Microwave
Syl
West
Bomac -
Bomac
West
Bomac
Syl
Syl

AE

GE
Bomac
Ray
Bomac
Microwave
Syl
Ray
Ray

Hy

Ray

Hy

Ray

Ch
Ray

Column 4 Column 5
Isotope Isotope
Quantity per Tube
(Microcuries)
Ra 226 2.0
Co 60 015
Co 60 0¢5 to 1.0
Co 60 0415
Co 60 0.25
Co 60 0615
Ra 226 2.0
Co 60 0425
Co 60 0415
Co 60 . 0.0067
Co 60 0,0067
Co 60 0.0067
Ra 226 0.01
Ra 226 1.0
Co 60 0.15
Co 60 0s5
Co 60 1.0
Co 60 042
Co 60 100
Co 60 0,45
Co 60 0415
Co 60 0.5
Co 60 1.0
Ra 226 2.0
Co 60 09
Co 0 0e25
Ra 226 2,0
Co 60 Oolt

Q
(=)
)
-
.
o

Co 60 1.0
C 14 1.0
Co 60 0.475
Co 60 0,45
Co 60 0.0067
Co 60 0.45
Co 60 0s5
Co 60 1.0
Co 60 0.0067
Co 60 0,0067
Ni 63 0.01-0405
Co 60 0.,0067
Ni 63 0,01-0.05
Co 60 0.,0067
Ra 226 0.045-0,055
Co 60 00,0067
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APPENDIX XXI

LIST OF HAZARDOUS VALVES AND SEMICONDUCIOR DEVICES.
(MERCURY, MAGNETIC AND SERYLLUM COMPOUNDS)

These lists quote types of potentially hazardous valves and semiconductor devices.
The hazards are:-

(1) conponents embodying beryllium compounds
(ii) external magnetic fields
(iii) mercury content

Reference is to be made to the Detail Specification or to the manufacturers for information
regarding the extent of the hazard or to the Defence Standard - Code of Practice - for
items of this nature.

Amendment No 8
April 1972 Page 21



LIST OF DEVICES WHICH CONTAIN BERYLLIUM COMPOUND

APPENDIX XX(1)

o3 -0L32

EerrvthL

C% Manufacturer C% Manufacturer
— V643 ——— TP —

CV6230 Ferranti

CV6231 Ferranti

CV9706 Texas

Cv10507 EEV
S96o- 29~

Amendment No 8
April 1972
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LIST OF MAGNETIC TYPES

NOTE: Field Strength at seven feet

Appendix XXI(ii)

Field Strength

Field Strength

CVN/ONSN Manufacturer at 7 feet CVN/ONSN Manufacturer at 7 feet
* M gauss * M gauss
CV 370 | Mullard CV3348 Ferranti 290
CV1866 | EEV CV3349 " 390
CV2166 | Mullard CV3350 " 390
Cv2261 | EEV CV331 " 390
CV2262 | EEV CV3352 " 390
Cv2281 | EEV 245 CV3353 " 290
Cv228L4 | EEV 3 CV3354 i 390
CV2326 | Mullard CV3355 " 290
CV2373 | Mullard CV3356 " 390
Cv2381 | EEV CV3357 " 390
CV2393 | EEV 2.5 CV3358 L 290
Cvolm2 | EEV 3 CV3259 " 290
CV2k20 | Mullard CV3360 v 390
Cv2hk2q | Mullard CV3361 " 290
cv2h2h | EEV 3 CV3362 " 290
Cvak2k | Mullard V3363 W 390
(C:‘\Iliigg zi‘lllard ’ cvszol " %0
CV2426 | EEV 3 Ciz362 " =
CV2426 | Mullard CV3366 " 390
Cv2427 | EEV 3 CV3367 " 390
CV2427 | Mullard V3368 " 290
CV2470 | MOV V3369 ™ 290
Cv2471 | MOV V3370 " 390
CV2473 | Mullard VM - 390
CV3340 | Ferranti 290 V3372 " 390
CV3341 " 290 V3373 " 390
CV33L2 & 390 CVE37L W 390
CV3343 " 290 V3375 " 390
CV334L " 290 V3576 - 290
CV3345 " 290 V3377 " 290
CV3346 " 290 V3378 W 290
aphr | o #0 cv3379 " 390
Amendment No 8
April 1972 Page 23

* NOTE: Where no information is given, the actual field strength figures are not available
although the valve is considered potentially hazardous from this cause,



LIST OF MAGNETIC TYPES

NOTE: Field Strength at seven feet

Appendix XXI(ii)

% Manufacturer ilztdf:‘::;lgth cv No NSN Manufacturer Flgtdf:fe‘fﬂh
M gauss * M gauss

Cv3528 EEV CV6199 Mullard

CV3560 Mullard CV6200 MOV

CV3676 Mullard CV6205 =

CV3953 Mullard CV6214 Mullard

CV3966 - CV6215 Mullard

CV3997 Mullard CV6216 MoV

CV5018 EEV 2.5 CV6219 MOV

CV5018 Mullard CV6220 MoV

Cv5123 Mullard Cv6221 MOV

CV5134 Mullard Cve222 MOV

Cv5277 Mullard Cvé225 Mullard

CV5290 Plessey " CV6226 MOV

CV5290 Hivac CV6227 MOV

CV5392 Cvé228 MOV

CV5443 Mullard CV6234 Mullard

CV5911 - CV6239 ITT 5

CV6035 MOV Cve2hs Mullard

CV6056 Mullard CV8629 Mullard

Cveo72 | MOV Cvez56 EEV

CV6077 MOV CvV8505 Mullard

CV6078 MOV CcvokaL MoV 0.9

CV6079 | MOV CVOh24 Mullard

Cv6087 Mullard CV10758 Mullard

CV6096 MOV

CV6103 Mullard

Cv6108 EEV

CV611k Mullard

Cv6128 MOV

CV6153 MOV 6.4

CVe179 =

CV6180 -

CV6181 -

Cve182 -

CV6183 Mullard

Amendment No 8 T

April, 1972



LIST OF HAZARDOUS VALVES WHICH CONTAIN MERCURY

Appendix XXI(iii)

Y e NSN Manufacturer cv NON SN Manufacturer
Cv5 EEV CV2638 Ferranti
CV5 ITT CV2673 EEV

CV32 " CV2720 Ferranti
CV7h " Cv2723 "
Cv152 Mullard Cv2738 Mullard
CVhh7 ITT CV2746 Ferranti
CV532 EEV CV2943 Ediswan
Ccveh2 " CV2943 ITT
CVbh2 ITT CV2946 "
CV1029 ~ Ediswan Ccv2957 EEV
CV1072 ITT CV2957 Mullard
Cv1072 EEV CV3667 "
CV1072 Mullard CV3670 "
CV11L4 EEV CV3710 EEV
CVI1L4 Mullard CV5027 "
CV1147 EEV Cv5027 ITT
CV1263 Mullard CV5027 Mullard
CV1355 ITT Cv5028 "
CV1420 n CVlm EEV
CV1420 EEV Cv5278 Mullard
CV1435 Mullard Cv5278 ITT
CV1435 EEV CV53>1 "
CVA446 ITT Cve572 "
CV1449 " cves72 Mullard
CV1471 n CV9%16 N
CV1625 Mullard CVo6 ITT
CV1626 " CV97%2 L
CV1626 ITT CV10816 Mullard
CV1629 MoV CV10816 ITT
CV1629 EEV

CV1629 Mullard

CV2455 EEV

Amendment No 8

April 1972
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JOINT SERVICE SPECIFICATION X1001,ISSUE NO_6_ DATED JULY 1064,

BLECTRONIC VALVES

AMBENDMENT ¥O 10

Insert the following amendments as instructed -

i) Secction 4 Narking
Delete this section in toto,
Beplace by t-
"Marking requirenments shall bde in accordance with
Def.Stan.5960 Part 1 Annex B",

$4)Apvendix XV11
Clavse 2
Delete the text and insert i1-
"Marking requirerments shall be i» accordance with
Def.Stan.59-60 Part 1 AnneveBY,

114)Apnendix XX
This appendix to be deleted intoto and revlaced by :-

"For-requirements for hazardous tubes - see Def,Stan
5960 Part 1 Annex A.,"

Decenter 1975 SLR 23 for RRE



JOINT SERVICE SPECIFICATION X1001 ISSUE NO 6 DATED JULY 1964

AMENDMENT NO Q

1 APPENDIX IV nage 2 Table 1

Against material X5337, in the "Colour'" column after '"NATURAL'" add
"AND BLACK".

2 APPENDIX XX(1) vpage 22

Delete "CV 6137" - "ITT".

Add "5960-99-028-0432 - FERRANTI.
SLR 23 RPL/1026/02/STR
February 1975 pSva-1

\/ A Shé
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JOINT SERVICE SPECIFICATION K1001, ISSUE NO 6 DATED JULY 1966
ELECTRONIC VALVES
AMENDMENT NO 8
1 Remove Annex 2 and Annex 3 Appendix XX Pages 16-19 inclusive.
Insert new Annex 2 and Annex 3 Appendix XX Pages 16-20 inclusive, attached hereto.
2 Insert manuscript amendment as follows:-
Contents Page 2 "Appendix XXI" List of Hazardous Valves and Semiconductors.

(Beryllium Compounds,Magnetic and Mercury.)

3 Insert New Appendix XXI List of Hazardous Valves and semiconductors (Beryllium Conpounds.)
Magnetic and Mercury). Pages 23-25 inclusive, attached hereto

4 Amendment record sheet

Record amendment number and date in the appropriate space in page 3 of Specification K1001.
Issue 6.

\\"13

April 1972 v@*ﬂ!

LP/T 23 AJH



Annexe 2

LIST OF U.K. MANUFACTURED JOINT SERVICE VALVES WHICH MAY BE RADIOACTIVE

CY No. Manufacturer | Radionuclide :Quantity per Radioactive
Valve (}-q. c) Class /
cv188 Mullard Hydrogen 3 1
cv216 " " 1
CVL31 " "
CVLL9 " " 1
CV460 E.E.V. Nickel 63 1
cvL461 " " 1
cv462 " " 1
cvL463 " " 1
CV1070 Mullard Hydrogen 3 1
cv1832 " " 1
CcV1833 " " 1
CV1992 " " g 1
cv2225 " " / 1
cv2236 " " ,,/ 1
cvaau8 Ferranti Hydrogen 3 <150 1
cva249 " " / <150 1
Cv2250 " | 4 4150 1
V2251 " /n £150 1
cv2252 " // " <150 1
cv2255 Mullard ; " 1
cv2271 " / " 1
cv227y E.E.V. Nickel 63 1
cv2308 " " 1
cV2309 " " 1
Cv2325 Mull Hydrogen 3 1
cv2374 Fepfanti Hydrogen 3 £.150 1
Cv2375 " 2 £150 1
cV243L /Mullard " 1
cvau82 Nore Electric| Hydrogen 3 92 1
cvay83 " " " 92 1
cV2573 Mullard " 1
CV3987 " " 1
CV4,020 " " 1
CV4028 " " 1
cv4048 Mullard " 1
E.E.V. Ura.ni?xg 30.;81)(1- 1
CV405L, E.E.V. " " 1
Mullard Hydrogen 3 1
CV4066 " " 1
V4,080 " " 1

Page 16



CV No. Manufacturer Radionuclide Quantity per Radioactive
Valve (4 C) Class
CV4100 Mullard Hydrogen 3 1
V4101 " " 1
CV4104 " " 1
CVL516 " " %
V5122 " " 1
cV5132 " " 1
ov51T3 f " 1
Ccvs5229 Ferranti " £ 150 1
cv5278 Mullard " 1
V5285 E.E.V. Uraniun OxideU304 1
CV5312 Ferranti Hydrogen 3 <150 1
CV5384 Hivac " 1
CV5820 Bullard " 1
V6028 Nore Electric " 1
CV6070 E.E.V. Nickel 63 / 1
- CV6086 Nore Electric Hydrogen 3 ’ 1
CV6089 L " " 1
CV6110 " " " ‘ 1
ov6129 M.0.V. o/ 3200 HAZARD GRATE
V8063 Mullard w / 1
CV8105 Ferranti v/ <150 1
cv8292 Mullard M 1
V8380 Perranti " <150 1
CVBL62 Mullard " 1
CV8L,82 " " 1
cv8572 " " 1
V8670 ¥.0.V. Thorium 0.003 1
cV86T1 " " 0.003 1
V8679 Mullard Hydrogen 3 1
V8906 " " 1
V8958 ¥.0.V. Thorium 0.003 1

Page 17



Annexe 3

LIST OF AMERICAN MANUFACTURED BRITISH JOINT SERVICE RADIOACTIVE VALVES

SHOWING BRITISH CV NUMBERS AND AMERICAN TUBE TYPES

(Note: The information in Columns 3, L4 and 5 below

is extracted from SSC.34T)

Colum 1 Colum 2
ov American
Number Type
508 1BL9
539 1B23
539 1B23
576 1B26
571 1B36
713 1B27
725 1B24
761 1B22
- BL-63
1793 T2LB
1832 0A2
1833 0B2
2573 5651
2615 313C
2626 3L6A
- 346B
2826 1B63A
" 1B63A
" 1B63A
2914 1BLO
1] 1mo
3539 602L,/ATR387
3548 1B24A
" 1B24A
" 1B2LA
" 1B2LA
3549 1B38
3550 1BL41
" 1Bl+1
3628 1B35A
" 1B35A
- 5791

Column 3 Colum 4
Manufac- Isotope
turer
~A
West Ra 226 I
Bomac Co 6% v
Cent 00960 ?&W A
Bomac 68 60 ‘VQ
Bomac ,;VCo.60
Bomac Q}’ Co 60
West SJQ Ra 226
Bomac Co 60
Bomac Co 60
Ray Co 60
Ray Co 60
/Ray Co 60
7 WE Ra 226
WE Ra 226
Bomac Co 60
Microwave Co 60
Syl Co 60
Bomac Co 60
Syl Co 60
Bomac Co 60
Bomac Co 60
Microwave Co 60
Syl Co 60
West Ra 226
Bomac Co 60
Bomac Co 60
West Ra 226
Bomac Co 60
Syl Co 60

Column 5

Isotope
Quantity per Tube

(Microcuries)

2.0
0.15

005 to 1-0

0.15
0.25
0.15
2.0

0.25

0.15
0.0067
0.0067
0.0067
0.01

e o °© © & o ®» © o o © o & o o
w (O RN | U

OFoOoOMNMWVWOOWUVM=2FOMNMOWU =0

I 2 OMNMNOOMN-2000-20-200=1
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Column 1 Column 2 Column 3 Colum 4 Colum 5

Cv American Manufac-

—_— Isoto Isoto
Number Type turer =S0%ope Gnan tmﬁ Tube
(Microcuries)

- 5791/X6007 Syl Co 60 1.0

- LL46 AE Co 14 1.0
3T45 1B58 - - -

- GI1~-1B58 GE Co 60 0.475
3877 1B56 Bomac Co 60 0.45
3897 5787 Ray Co 60 00067
3906 6117 Bomac Co 60 0445

" 6117 Microwave Co 60 0.5

i 6117 Syl Co 60 1.0
3933 5783 Ray Co 60 0.,0067
3960 5783WA Ray Co 60 0.0067
L020 OA2WA ) Hy Ni 63 0,01-0,05

" OA2WA Ray Co 60 0.0067
4,028 OB2WA Hy Ni 6 0.01-0.05

" OB2WA Ray Co 6
5062 5841
5113 578TWA
5186 5651WA Ch Ra 226 0.045-0,055

" 5651WA Ray Co 60 0,0067
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JOINT SHRVICE SPECIFICATION K1001, ISSUb NO,
ELZCTRONIC VALVES

6., DATSD JULY 1966

AMENDMENT HO, 7

1. Ingert manuscript amendment as follows:-

(i) Appendix XX, page 8

Add the following, as the first entry, in the existing

Table 2.
Celumn 1 Column 2 Column 3
Hydrogen 3 (tritium) 1500 0.2

2. Amendment Record Sheet

Record amendment number and date in the aporopriate space in
page 3 of Specification K1001, Issue 6.

Admiralty Surface Weapons
Establishment.
February, ‘71,

I,



JOINT SERVICE SPECIFICATION K1001, ISSUE No.6, DATED JULY 1964

ELECTRONIC VALVES

AMENDMENT NO. 6

Insert the following amendments as instructed:-—

1% Page 1 Paragraph 3.5

Insert new sub-paragraph 3.5.2 as follows:-
"3.,5.2 Valve bases having brass or bronze steel sleeves
attached shall be tested in accordance with the requirements
specified in Appendix IV, paragraph 3.5.
2. Appendix IV

Insert new page 2A attached hereto.

3. Appendix XVII

Remove and destroy existing Appendix XVII (Pages 1 &2), and
substitute new Appendix XVII, dated April 1967, attached hereto

Al Amendment Record Sheet

Record amendment number and date in the appropriate space in Page 3
of Specification K1001, Issue 6, and file this amendment sheet
inside the front cover for future reference.

April, 1967 T.V.C. Office

J
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JOINT SERVICE SPECIFICATION K1001

APPENDIX XV11

WITHDRAWAL OF QUALIFICATION APPROVAL AS A
REQUIREMENT FOR SOME CV_VALVES

1. Qualification Approval is deleted as a requirement for the valv listed below.

Never-the-less it is open to any Qualification Approval Authérity to reinstate
the requirement and to any firm to seek Qualification Approva in particular cases.

2., Marking

If any valves, listed below, are supplied by a mgmufacturer who holds a valid
Qualification or Type Approval Certificate the mar of K1001/L4,1 should be used.
Otherwise K1001/L.2.3 applies (that is, 4.1 excluging the Type Approval letter).

3. Type Approval Tests

Some of the specifications of the valy€s listed below contain tests which are
quoted as Type Approval only. These tests are to be performed once only at the
beginning of any contract at Inspectiod Leval 1A and AQL 6.5 or as agreed with the
Inspection Authority.

cvV 6 CV 215 - 216 inclusive
8 218 - 220 "
9 221 - 227 n
12 230 - 242 "
13 246 - 251 "
15 255 = 257 "
16 259 - 260 n
18 26l
19 266 - 272 "
20 274
22 278 - 288 "
2l, = 27 inglusive 290
29 = 51 /A " 292
33 , 29, - 298 "
34 / 300 - 306 "
36 - ﬁ inclusive 308
59 #7172 " 310
7h7- 94 o 312
96 - 116 n 315 = 319 n
118 - 121 " 321 - 322 n
124 - 128 " 32L - 325 "
130 - 140 n 327 - 336 "
151 - 161 n 338 = 344 "
7 171 - 182 L 346 - 347 "
185 - 186 " 349 - 353 "
188 - 213 " 355 = 35¢ a

Appendix XV11 Page 1
(222327)



CV 361 = 362 inclusive
365 - 369 "

371
373
379
38l
390
392
396
399
LO3
L13
L21
L23
L6
L31
L3L
L
Ly
452
459
L83
486
L89
Lo1
Lg6
509
511
572
574
575
581
585
587
589
609
668
686
753
782
797
807

950
959
962
968
973
977
995
1018
1030
1032
1053
1099
1163
1186
1241

Appendix XV11 Page 2

- 3N

393

Lo1
Loy
419

L2y

L55

Lo3

957
960
96L
971
97k
990
1002
1028

1051
1097
1161
118l
1239
1209

"

inclusive

inclusive

cvV 1251 -
1300 -
1348 -
1355 -
1359
1363
1366 -
1377
1579 -
1400
1409 -
1432
1472 =
1487 -
1505 -
1508
1510 -
1514 -
1531 -
1536
1540

1743
1758
1795
1832 -
1861
1863
1871 -
187 -
1877
1879 -
1883
1891
1893
1900
1911
1932
1934 ~
1937
1941
1943
1947
1955
1985
1988

1296 inclusive

1346 n
1349 "
1356 ]
1374
1399
1410

1473

1503 inclusive

1506
1511

1833
1872
1675
1880

1935

/

7

1529 inclusive
1534 "
1546 - 2599
1636 4 1733
1

38
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JOINT SERVICE SPECIFICATION K1001, ISSUE NO.6, DATED JULY 1964
ELECTRONIC VALVES

AMENDMENT NO. %

15 Appendix XX
(i) Page 1 Contents

Below 'Annexe 1' insert

Annexe 2. List of UK Mamufactured Joint Service Valves which
may be Radioactive. V/

Annexe 3. List of AMERICAN MANUFACTURED BRITISH JOINT SERVICE
Radioactive Valves showing British CV Numbers and

American Tube Types.

(ii) Page 1
o
Following 'Annexe' insert"I"
(iii) TInsert new pages 16 to 19 inclusive, attached hereto. v

20 Amendment Record Sheet

Record Amendment number and date in the appropriate space in Page 3 of
Specification K1001, Issue 6 and file this amendment sheet inside the front -

cover for future reference.

T.V.C. Office

Jamary 1967

u/hﬁ4 \u7ﬂv



JOINT SERVICE SPECIFICATION K1001, ISSUE No. 6, DATED JULY 1964.

ELECTRONIC VALVES

AMENDMENT No. 4

Insert the following amendment:-—

Appendix IX, Pages 3 and L, (inserted by Amendment No. 3)

Remove and destroy these pages (dated June 1966) and substitute the
new pages, dated October 1966, attached hereto.

October 1966 T.V.C. Office
(445220) /
'/Mlj 7l



2.4.2.4.2, Fatigue Test. This test shall be as given in Section 11 of the
general specification. This is a destructive test and valves used for this
test will not be accepted for delivery. An alternative form of reduced
inspection may be instituted in which these tests are done on every fourth lot,
after reduced inspection has been merited, provided that

(a) production is continuous
(b) the three preceding lots have been accepted.

If the fourth lot fails, when on reduced inspection, the three preceding
lots shall be tested and normal inspection shall be re-instated until the above
conditions have again been satisfied. 4

2e4¢2.4.3. Shock Test. This test shall be as given in Section 11 of the
general specification. This is a destructive test and valves used for this
test will not be accepted for deliverv. Shock testing is’ waived when ten
successive lots have been tested and there has been no individual failures
for shoock test. Shock testing shall be resumed when production becomes
discontinuous or at twelve monthly intervals, whichever is the shorter
period. A single individual failure in any sample shall cause reversion

to normal inspection.

2el4e 30 Life Tests. The electrical life tests will be generally
grouped together in Group F and will be performed on a sampling basis. The
general requirements of these tests will be basedten the procedure given in
Appendix VI or as given in the Test Specifiocat: on.\ In addition, selected
tests may be required at intervals during life~Vesting. Intermediate
failure rates and the overall AQL will be sta in the Test Specification.
These tests are destructive and valves will\not be accepted for delivery
except those which pass the stability liféxest.

2.5 Betests After Holding Per%. At the end of the Holding Period
all the valves in the Lot, excluding thése used for the destructive
Sampling Inspection Tests shall be tesfed for air leaks and open or short
circuits between electirodes. A lot Will be accepted if the number of
inoperative valves as defined a‘bov\ does not exceed 0.5%. For other tests
as detailed in the Test Specification the maximum allowable failure will

be specified. Y

2.6. Sampling Inspection Procedure for Small Lot Sizes. DEF-131A
allows the following minimum lot sizes for acceptance on one reject.

Insp. Level II ‘ Insp. Level I Insp. Level S-4 | Insp. Level S~2
AQL AQL AQL AQL

0.65% 1% 1.5% 1.56 2.5 Lb | 2.5% 4k 6.5%5 | 4% 6.5 10%

281 151 91 281 151 91 151 91 26 1201 151 26

Thus the smallest lot sizes for the usual CV4000's when amended by the
change of IA to S-4 and IC to S-2, would be 281.

If lot ecceptance was based only on Group AQL's the smallest lot sige
would reduce to 151.

For lot sizes between 91 and 150, the overall AQL's for electrical -
tests in Group B can be increased to 1.5%, Oroup C increased to 4% and
in other Groups 2.5% AQL shell be changed to 4% and 6.5% changed to 10%.

For lot sizes below 91, deferred acceptance can be applied over 4 or
5 consecutive lots, as follows:=-

Group B 8 valves per week, 1 reject allowed over L weeks.
Group C 3 valves per week, 1 reject allowed over L weeks,
Group D 2 valves per week, 1 reject allowed over L weeks,
Group E As for Group D
Group P 4 valves per week.
(Life If no failures have occured at the end of the fourth
Tests)
/week
June 1966

Appendix IX, Page 3



week in any of the life test valves, accept the first lot
and remove the valves from test. If no failures have
occured at the end of the fifth week, accept the second
lot, and so on, until the fourth lot has been accepted at
the end of the eighth week. Continue acceptance if there

is no more than one failure in any group of 16 individuals
tested.

Alternatively, test three valves over a five week period,

(The first procedure gives a life test time of approximately
640 hours and the second 800 hours).

2.6.3. Production Rate Less than Fifty Valves Per Week. Since the test
sampling procedures described above are not applicable to a rate of

manufacture of less than fifty valves per week, the Test Specification o
contract documents will indicate where 100% testing shall not be used
will specify the requirements for the destructive tests for such cas

v'f‘
Vd
/S
/‘/
/
/
/
/
/
f/;
4
/
/,
/
Appengdx IX, Page 4 June 1966
/




JOINT SERVICE SPECIFICATION K1001, ISSUE No. 6, DATED JULY 1966

ELECTRONIC VALVES

AMENDMENT No, 3

1. Appendix IV

v 1.1. Page 2, Table 1.
Add the following to the existing table:-—

Approved lMoulding Materials Manufacturer
Grade Colour
Philite 437 Yellow - brown or N.V. Philips
(Spec. NLN-K 2;37) black Gloeilampenfabrieken
Eindhoven, Holland

/ 1.2, Remove and destroy existing Pages 2 and 4 and substitute new
Pages 3 and 4, dated June 1966, attached hereto.

2.,  Appendix VI
J 2.1. 5. RELIABLE VALVES.(page 1)

(a) Amend 4th and 5th lines to read as follows:=—
" with Appendix XI, Section 1, but see also Appendix IX."

J (v) Delete entirely the next two paragraphs, beginning "Normal
Inspection eecece..se the time factor.
2.2, Page 3
J Amend the second paragraph to read as follows:-

"Loss of eligibility for reduced hours life tset shall occur
if any test lot fails at the 500 hour life test end point.".

3 Appendix VII

Remove and destroy existing Pages 5 and 6, and substitute
v new Pages 5 and 6, dated June 1966, attached hereto.

L. Appendix VIII

4.1, Insert the following Factory Codes in their correct alphabetical
order:-

DJ  Wiener Radio Werkr, A.G., Abbegasse 1, Vienna 1Lp/89
DK Philips GMBH, 140 Ebentalerstrasse, Klagenfurt
DL N.V. Philips, Gloeilampenfabrieken, Nijmegan
VA M N.V. Philips, Stadskanaal, Holland
DN La Radio Technique, Caen, France
DP Valvo GMBH, Hamburg 1, Germany
DQ Philips SPA, Milan, Italy
DR Philips AG, Zurich, Switzerland
QG English Electric Valve Co. , Carholm Rd., Lincoln
v Gilbert Photoelectrics, Isleworth

4.2. Obsolete Codes. (page 3)
v Delete "V Gilbert Photoelectrics"

5e Appendix IX

- 5.1, Paragraph 2.4.1.1, 11th line.
Delete "IA or IC" and substitute "S4 or S2".

5.2, Paragraph 2.4.2.4.1. At the end of the paragraph, add the
following: =~

"An alternative form of reduced inspection may be instituted
in which these tests are done on every fourth lot, after reduced
inspection has been merited, provided that

(a) production is continuous
(b) the three preceding lots have been accepted.

1t/

June 1966 Amendment No. 3 Page 1.
(294959)



6.

v

T

8.

9.

If the fourth lot fails, when on reduced inspection, the
three preceding lots shall be tested and normal inspection
shall be re-instated until the above conditions have again
been satisfied.

5¢3 Remove and destroy existing Pages 3 and 4, and substitute
new Pages 3 and 4, dated June 1966, attached hereto.
Appendix XI
(1) Remove and destroy existing Pages 1 to 12 inclusive.
(iig Insert new Pages 1 and 2, dated June 1966, attached hereto.
(iii Cross out, but do not remove existing Page 13.
(iv) Renumber existing Pages 14 to 18 inclusive to read Pages 3 to
T inclusive.
Appendix XX

Insert new Appendix XX, attached hereto.

Contents Sheet, Page 2.

Following Appendix XIX, insert, "Appendix XX, Code of Practice
Relating to Joint Service Radioactive Valves.".

Amendment Record Sheet

Page 2

Record amendment number and date in the appropriate space in
Page 3 of Specification K1001, Issue 6 and file this amendment
sheet inside the front cover for future reference.

Amendment No. 3 Page 2.

/o
'5\*1&



JOINT SERVICE SPECIFICATION K1001, ISSUE No. 6, DATED JULY 1964

ELECTRONIC VALVES

ADDENDUM TO AMENDMENT No. 3

Insert the following manuscript amendments:-—

(1)

(41)

(i11)

(iv)

(v)

Section 3, Page 1, Paragraph 3.6

Delete existing text and substitute, "Radioactive valves are S
defined in Appendix XX",

Section 4
(a) Page 2, Paragraph L.1.5.

Delete existing text, (in brackets) and substitute, "See
Appendix XX",

(b) Pages 2 and 3, Paragraph L.1.5.1. v

Delete existing text entirely, (including the symbol and
note etc. on page 3) and substitute, "Additional to the
general marking requirements at 4.1.1 to 4.1.4 above, all
British manufactured radioactive valves shall be marked

on the bulb or envelope in accordance with the requirements
specified in Appendix XX, according to the radioactive
class to which the valve is assigned.".

Section 19

Delete existing text in Section 19 entirely and substitute,
"Radioactive valves shall conform to the requirements specified
in Appendix XX.'". 4

Appendix XVI

Cross out this Appendix and endorse it "Cancelled". 4

Appendix XX (enclosed with this Amendment)

(a) Page 9, Paragraph 4.3, sub-para. (a),(iii). Amend "does" to
read "dose",

(b) Page 9, Paragraph 4.3, sub-para. (b). Amend "Stokes" to
read "Stocks".

(c) Page 9, Paragraph 4.4, sub-para. (c). Extend existing
paragraph as follows:-

"unless the dose rate at the surface of the package exceeds
0.5 millirads in air per hour, ((a),(ii) above), when
"Yellow Label" class of the same regulations is applicable.”.

(d) Page 11, ?ub-paragrap%_(d). Amend the bracket insertion
to read "(See Page 15)". 3
5 Ane | Lty("? y




Le  CEMENT FOR BASING AND CAPPING

The cement used for securing the bases and or cap to the bulb shall be of
approved material (see below) and the method of basing shall be such that the
completed valve satisfies the requirements of Secticn 12 of this Specificaticne

A 1ist of approved cements for bases and caps and the method of use is
given belows Contractors wishing to use other materials shculd submit samples
to the Approving Authority for teste

The cements in Table 2 cannot be used for certain photo tubes and a few
other electronic valves as the requisite heat treatment would damage the tubese
For such valves other material and processes may be used subject to
Speclal precautions will be required in the packaging to prevent
from affecting the cement jointse

\;
‘{"n‘ '
TABLE 2 a
LIST OF APPROVED CEMENTS FOR BASING m\‘CAPPING
Approved Cements composyd/ or:-l\’v ) Manufacturer
/ - '-..\
7 A
G17146 keyed with 17146 \“\ Bakelite Ltde, 12 Hobart Place,
Bostik 1775 ostik 1775 SeWele
) BeBe Chemical COs Ltde,
Ulverscroft Road, Lelcestere
Footscray / JK 5176 British Resin Products Ltde,
7' Devonshire House,
Mayfair Place,Lcndon,Wele
PR 1221 British Paints Ltde,
Crewe House, Curzon Street,
Londcny Wele
MSe 996 Midland Silicones Ltde,
19, Upper Broock Street,
Londony Wele

Appendix IV, Page 3




METHOD _OF USE

G17146 Keyed with Bostik 1775
The Bostlk 1775 should be applied with a brush to the glass envelope

of the valve before basing and the G17146 to the bases The valve is then
based in the normal manner for G17146 cemente

Fcotscray Cement
(a) Mixing
To make 1 lbe Of Footscray Cements=
(1) Mix LLO cubic centimetres (360 grammes) of JX5176 to a
tacky solution with additicn of 68 o.pe methylated
spirite

(11) Add to the above 22 cubic centimetres (18 grammes)
of prepared PR1221 rubber additive and mix.

(1i1) Add to the above 24 cublc centimetres (20 grammes)
of Silicon varnish MS996e

(b) curing Time

Approximately 10 minutes at 120°c cement temperature
(not necessarily baking oven temperature)e

(¢) Working Life

It 1s recommended that this cement is mixed daily and used
for a period not exceeding 10 hours after mixinge

Appendix IV, Page 4



(II) FLYING LEAD PROTECTORS

2¢1e All valves with flying leads shall be supplied fitted with protective

discs, which unless the contract specifies otherwise shall be Type I below
(polythene) e Allimaivdy,om plie @t Ge T, Plifine Dises, B16(F and BaRIF 6. ok velots mag,
wma«.%'af e mwhamw,{jm witk '»2 W Bl ov BAA  pain ,;%W ~
Selom | 0§ Thi m\m
Two types are tables=

Type 1__Polythene Discs These are suitable for packaging purposes
to protect the valve base and leads during transite

(Notet This type is not suitable for wiring into equipment)e.

B7G/F and B9A/F see Page 6 of this Appendix
B8D/F see Fage 7 of thils Appendixe /’

Type 2 P.T.F.Ea_Insulating Discs These will withstand the

expected from normal soldering techniques In wiring tra v

airborne equipmente

1 7
\. Y :
See Page 8 of this Appendixe .\,V/ "
Vo A\
2420 Qualificaticn_Approval "/

\Y

Not less than 6 samples of each type haﬂ( e sent for Qualification
Approval tC A.SeWeEe These may be sutmitte
the sub=contractor manufacturing the protec

Material Bas7/ Manufacturer

Appendix VII, Page 5
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APPENDIX Y1l (CONTINUED)

TYPE 1 POLYTHENE DISCS.

(SUITABLE FOR PACKAGING ONLY )

DIA

4| <
_ B a
n K¢
o)
-046 RADIL. 31
f §
FACE A’
! {-ozs"mm‘
D HOLES{- O32"MAX.
‘125 DIA. HOLE . C'S'K TO :106 DIA.
EQUI - SPACED ON
- C P.C. DIA. HOLES POSITIONAL.
TOLERANCE ZONES DATUM FACE ‘A
0-003 "DIA.
GENERAL TOLERANCES®@ * 0.005"
MATERIAL . POLYTHENE
_FINISH ¢ NATURAL .
- - DlME‘:'SlONS (IN?:.ES) o
OF OVERALL | INTERNAL HOLE Ne oFf
BASE DIA. FLANGE PC. DA, HOLES
DIA. NOM
o-470
B7G/F | 0620 |-0.478 0375 8
0563
BIA[F | 0:775 |_5.57) 0-468 10

APPENDIX VII PAGE 6.




2.4.2.4.,2. Fatigus Test, This test shall be as given in Section 11 of the /
general specification. This is a destructive test and valves used for thij/
test will not be accepted for delivery,

/
2.4.2.4.3. Shock Test. This test shall be as given in Section 11 of phe generel
specification. This is a destructive test and valves used for this fest will not
be accepted for delivery, Where reduced testing is in eperation am no failures
have been experienced in the 1ast 10 successive lots this requirement will be
wailved provided that production is continuous,

2.4,3, Life Tests. The electrical 1life tests will be génerally grouped
together in Group F and will be performed on a sampling basis, The general
requirements of these tests will be based on the procedure given in Appendix VI or
as given in the Test Specification. In addition, seledted tests may be required
at intervals during 1life testing, Intermediate failudre rates and the overall

AQL will be stated in the Test Specification, Thesé tests are destructive and
valves used will not be accepted for delivery %ce{)t those which pass the stability
life test. @/

'\’ /
245 Retests after Holding Period. ~‘\'/2\:/t:he end of the Holding Period all
the valves in the Lot, excluding those d fc~ the destructive Sampling
Inspection Tests shall be tested for ai leak and open or short circuits between
electrodes. A lot will be accepted §f the number of inoperative vaives as
defined above does not exceed 0,5%, | 'For other tests as detailed in the Test
Specification the maximum allowablg\ll,aihme will be specified.

2.6 Sampling Inspection Progedure for Small Lot Sizes. The Sampling
Inspection Procedure as given above will apply to lot sizcs of 801 valves and
above., The following modified frocedure shall apply for lot sizes of 800 valves
and below.

2¢6e1e Lot Sizes 301 to/800 Valves
Group B Prima‘x/-y Electrical Tests remain as specified.
Group C Seéondary Electrical Tests remain as specified.

Group D,/E and F Where individual and combined AQL!s are specified

the combined AQL only shall apply. Where no ccmbined AQL is specified
the individual AQL's shall be modified as foliows:= increase 2,86 to
4 and increase 6.8% to 108, the Inspection Levels remaining at 1A

or 1C as smcified, In addition, for the stability life test in
Group F the AQL shall be increased to 1,59%, the Inspection Level
remaining at 1,

2,642, Lot Sizes 50 = 300 Valves

2.6.2.1. Non=Destructive Tests. On all tests (other than destructive tests)
where the specified individual AQL is less than 1.5 it shall be increased to 1.5%,
and where the specified combined AQL 1s less than 4% it shail be increased to 4%.

Apperdix IX Page 3



2.642.2, Destructive Tests. Where the combined AQL is less than 6, it shall be
increased to 6,5 and the individual AQL!s shall not apply., Where no cambined AQL

1s specified the individual AQL applicable to the destructive test shall be increased
to 6., The following Deferred Acceptance or Chain Sampling Procedure shall be used,

2.6.,2.2,1. Deferred Acceptance or Chain Sampling System for an AQL of 6,5%.

(a) A sample of two valves shall be taken at random from each lot for test,

(b) The samples from five consecutive lots shall be accumulated, If there
be not more than one fajilure in all the samples together the lots shall
be accepted,

(¢) The results of the next lot shall be added to those of the immediately
preceding four lots and the current lot shall be accepted if all five
lots together contain not more than ore failure, and so on for
succeeding lots,

(d) If whilst sampling according to (b) more than one fajlure occurs all
the lots in the chain up to this poipt\?ﬁmll be rejected, If whilst
sampling accurding to (c) more than ghe failure occurs only the lot
under inspection shall be rejected’jand test procedure shall start
again from (b), g‘?

A%
2.6.2.2.2, Deferred Acceptance or Chain Sampl@ System for an AQL of 10B.

(a) A sample of two valves shali, be taken at random from each lot for test.

(b) The samples from five consecutive lots shall be accumulated., If there
be not more than two fajilures in all the samples together the lots
shall be accepted,

(c) The results of the next lot shall be added to those of the immediately
preceding four lots and the current lot shall be accepted if all five
lots together contain not more than two failures, and so on for
succeeding lots,

(d) If whiist/ sampling according to (b) more than two failures occur all
the lots’ in the chain up to this point shall be rejected, If
whilst /sampling according to (c¢) more than two failures occur only
the 1ot under inspection shall be rejected and test procedure shall
start again from (b),

2.6,2,2,3, Re-Submission of Rejected Lots. Rejected lots may be resubmitted together
as a single lot ¥n accordance with Appendix XI, Clause 10, using the sampling scheme
for normal inspgction applicable to the appropriate iot size, If the number of
vaives 1s less/than 301 the plan for 301 to 800 valves in clause 2,6,1 shall be used,

2.6,3, Production Rate Less than Fifty Valves Per Week. Since the test sampling
procedures described above are not applicable to a rate of manufacture of less than
rifty valves per week the test specification or contract documents will indicate
where 100k testing shall not be used and will specify the requirements for the
destructive tests for such cases.

Appendix 1X Page 4




JOINT SERVICE SPECIFICATICN K1001

APPENDIX XI

ACCEPTANCE SAMFLING

1e GENERAL

Acceptance sampling 1s divided into two systemse One determin
the acceptance of valves on a qualitative basis and tests are made 4n a
go- no go principlee This is called Acceptance Sampling by Attpfbutes
and the sampling plans amd procedure for this system are given/in
Defence Specification DEFe=131e

In the second system, measurements are made to deteyﬁ/me where
the characteristics 1lie with respect to the upper and Xcwer specification
limits, and also to determine the spread of these chafacteristics.,
This system is called Acceptance Sampling by Variables and the sampling
plans are fully detailed in Secticn 2 of this Appendixe

Acceptance Sampling by Attributes shall bg” used when an inspection
level and an A.Q.Le are acceptance inspectitn conditions in the
Test Specificaticne

Acceptance Sampling by Variables sHall be used when a variables
inspection level, acceptance limit for sample dispersicn, upper
and lower limits for averages of gamples are quoted, or as otherwise
stated In the Test Specificaticnme

Appendix XI, Page 1



SECTICN 1e SAMPLING INSPECTICN BY ATTRIBUTES
(For Reference Purpcses Only)

1o GENERAL

The following sampling inspection procedure has been extracted from "Sampling
Procedures and Tables for Inspection by Attributes® MIL-STD=105A dated
11th September, 1950 and published by the Department of Defense, U.Seie

1lele Purpose

This section of the Appendix establishes sampling plans and procedures for //
inspection by attributese. It is intended for use in the determinaticn of /

/
acceptability of electronic valves supplied under government contracte
1e2¢ Defects

There is only one class of defect for electtronic valves, lece, that which
results in the failure of the valve to be acceptable for Service use_c"' A valve
may be defective under several counts, but the test schedule 1s axj,z-‘énged so that a
valve is removed from inspecticn and test after its first rallur,e'; This does
not apply when ACL's of 10 cr above are quotede (See Note to-Table I)e

1e3s Percentage Defective 2 ¥
NV

7

\
For any given test the Percentage Defective I¥ expressed as:=

Percentage Defective = N;ux%ner' of failures x 1CO

MImeer of valves

ACCEPTANCB QUALITY LEVEL

1_)\?
The Acceptance Quallity Level, AQL, is,.-a ncminal value expressed in terms of
the Percentage Defective specified for,&4 glven teste Certain numerical values of
AQL are given In Table I. When a spéciried AQL 1s a particular value other than
that for which sampling plans are ;urnished the AQL to be used shall be as shown
in Table I. /

TARLE I /

For AQL value falling /] Use AQL
within the range / value belcw

up to 0.018/ 0.015 A single AQL may be specified for
06035 a group of tests to which a valve
0+C65 is inspected, and/cr separate ACLs
0610 ray be specified for each of the
0e15 tests in the groupe The procedures
0625 specified below shall be applied
0:25 separately to each group and to

each test In the groupe

1e5
E.CS) Note to Table I
6:5 AQL's above 10 refer to Percentage
100 Defects per 100 valves and not to
1560 Percentage Defectivese
2560

Appendix X¥I, Fage 2 November, 1962



3e SUBMISSION OF VALVES

3ele Inspecticn Lot

The term "lot" shall mean "Inspection Lot" l.ee, @ group of valves
sutmitted by the manufacturer for acceptance by the Inspecticn Luthority or
his deputye ;
3elele Formaticn of Lots 4

The manufacturer shall assemble valves into identifiable lots or iln"‘such
other manner as may be prescribede Each lot shall consist of valves aanufactured
essentially under the same condjtionse

3420 Lot Stze

The lot size Is the number of valves in the lote The maximum and minimum
lot sizes will be determined by the Inspecting Authority, and will usually be
not greater than the combined output of seven consecutive days producticn -
or 301 valves = whichever 1s greatere NoO lot shall‘,b'é greater than five times
the average size of the preceding five lotse

Le ACCEPTABILITY OF LOTS

The acceptabllity of a lot of valve bmitted to the Inspection Authority
shall be determined by use of one of é? deslignated sampling plans assocliated
with the specified values of AQLe

SQ%éLMiJING OF SAMFLES
Sele Samgle 6\5

A sample is cne or mcre¢’valves drawn froem a lot, the valves belng selected
without regard for their qudlity or to thelir previcus historye Samples will be
drawn In sub~groups of five consecutively, where applicable, but the sub=grrups
must be drawn at random,-’i’rcm the lote The drawing of samples frcm a continucusly
running test 1ine on a/time scale is permissible and is tc be encouragede

/

/’ 6e PROCESS AVERAGE

6ele The Procegs Average 1s the average percentage defective of valves sutmitted
for original jnspecticn. Original inspecticn 1s the first inspection of a
particular 16t of valves as distinguished from the inspection of valves which have
been re-supmitted after prior rejecticne The process average shall be ccmputed
from the fesults of sampling inspecticn of the preceding 10 lots, or such other
quanti of production as the Inspection Authority shall designatee

6e2y/ The Inspection Authority reserves the right to exclude frcm the estimated
ppOcess average, the results of inspecticn of valves manufactured under conditicns
emed by the Inspection Authority to be not typical of usual producticne

Te NCRMAL_TIGHTENED .AND REDUCED INSFECTICN

Tele The Inspection Authority shall determine whether normal, tightened ¢r reduced
inspection shall be used in respect of valves sutmitted by the manufacturers
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Telele Normal Inspection shall be used when the estimated process average 1s not
cutside the applicable upper and lcwer 1imits shown in Tables IIA and IIR.

7e1e2¢ Tlghtened inspection shall be instituted when the estimated process average
exceeds the applicable upper 1imit shown in Table IIBe Normal inspection shall be
re-instated 1f the estimated process average is equal to cr less than the AQL while
tightcned inspection is In effecte

Tele3e Reduced inspection may be instituted at the discretion of the Inspecticn
Authcrity provided that the following conditions are satisffeds-

(a) the preceding ten lots have been undér normal inspection and
ncne have been rejecteds

(b) the estimated process average 1s less than the applicable 1
1imit shown in Table IIAe

(¢) production is continuous

Ncrmal inspection shall be re-instated if any one of the fol¥Yowing conditions
occcur while reduced inspection is in effecte—

~
(a) a lot is rejecteds @

(b) the estimated process average 1s gre%&r han the AcLj
(¢) producticn becomes irregular and\

eds

(d) the Inspecticn Authority deelfch t normal Inspection should be

re=instateds
TARLE IIA. LCWER LIMITS
/
: Noeof samples Acceyénce Quality Levels
included In , . ‘ _ : -
estimated pro= | 0s25 0,40 0465 - 1%1.5 1205 'L4e0 [645 1040 1540 |25.0
_cess average L 1 f ‘ A -
25 - 3 Number ef samp)e units included in :
9! = L9 i 4 1486
50 = gy estimated ppocess average insufficient | 0625 | 5495
75 - 95 fer redugéd inspection | | 1 j 254 | 8492
100 = 124 . - ; ; ‘ 1.ou 1,02 {10483
125 = 149 | : ’ | | 1489 | 5.07 {1218
150 = 199 . ; ’ ! { wo.71 2482 6420 {1346
200 - 249 | | ¢ i 1640 3667 7e2L |14499 !
250 ~ 599 o | ‘ 038188 La27| 7499 |15.95
‘ |
300 = 349 S b 0067'2.25 | La75 | 8455 {16467
350 = 399 L | 10.05!0.90:2,55 | 210 9:00 11725
Loo - L9 L g 10020 140912479 | 540 | 9036 [17472
! |
ugg - 213 ’ | l lg.gg 1.% 3.08 Lé.76 9.8(; 12.82%
= ! o 1e 303 013 102 1306
250 - 79 | I Oe11}0e71 '1o73 3461 | Gelj1 11061 119433
750 - 899 | o.zeso.ssn.sn 13481 | 6470 10:95 |19.78
900 - 1'099 i ! 0005 0.3[& 1.00 2010 u.OS 7.00 ! 20.26
'1’100 = 1,299 ‘} i 0013 OQLJI-} 1. 13 2027 ’4.29‘ 7.26 '11.6[} '20.67
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TARLE IIBe UPFER LIMITS /
Noe of samples i
included in ! Acceptance Quality Levels

estimated pro- | 7 [
cess average 0025 |Ve4O0 {0465 |[160 [1e5 | 265 ! LeO | 645 |10.0 }‘353 {2540
1

25 = 3& 5103 6.52 8.27 112315605 20.58’27.{7;36-39 52.62
3B~ L9 30328 | 4383 | 5063(9482| 948213426(18430 2L 614 [32.93| LBa1Ls
50 = 7h | 20155( 26810 | 30722 | LeB1| 6417| 8452|11462|1642t]22405 |29475| k05

75 = 99 | 14858|2013h | 30205 | Le22|Selih| 705911043 |1e70] 20417 1274L6] t1.4C8
100 = 124 | 14667|24193 | 20935 | 3483|4.97| 6498 9.67]13473(18496 25.98| 39.17
125 = 149 | 14532(2.021 | 20716 | 3456(Lobl| 6.55| 9413 [13403(18411 24493! 57482

150 = 199 | 10386(16836 | 24181 | 3.27|4s28] 6,09 854{12429|17418 23480| 36436
200 = 249 | 14251|14666 | 2626l | 3600|3495 5467| 8400 |11460/16433 22476] 35401
250 = 299 | 14155[145L5 | 2.110 | 2.81|3.72 5<3étw7.62 11412{15473 224011 34405
&,
o

300 = 349 | 1083|1453 | 14993 | 2067| 355415813 | 7.33 [10475[15427 |21 445 3333
350 = 399 | 14025[14380 | 1900 | 24553 95| 7010 |10.45[14490 ' 21400| 32,75 |
LOO - LL9 0.978 16321 | 1824 2.95 % Le80 6091 10621 14460 12046L] 32428 |

/ |
450 = 549 | 0692116249 | 16732 ‘/é‘égf}.lh Le62| 6468 | 9492 1&.21;‘»20.20[31 71 '
650 = 749 | 04817[1e117 | 1564 |\2e1

3(2489 | ha29 | 6427/ 9439|1359 19439|30.67 |

750 = 899 | 0.772| 14061 /414;2 2.04|2.78| Le15| 6409 9416/13430 19405 30,22 !
|

i

9c0
1,000

15099 | 06724]16000/} 1e415 | 1695|2666 L4e00 | 5490 8492!13400 (1866829474
1,299 0.683!_ 0.9 ; 10348 | 1487 2456 3487 573, 8e71 ‘12.714'18.36'29.33

/

TJelelie At the stapt of a production run, normal inspection shall be used
but acceptance may/be s.spended until three lots have been testede

Te2e Lin altepfiative form of reduced inspecticn for Resonance Search (K1001 11.2),
Fatigue and Pgst Fatigue tests (K1001 11e3) and Shcck and Post Shock tests

(K1001 11. iIn which these tests are done only on every fourth lot of valves

may be insgituted when Normal or Reduced inspection as specified in 7e1e abcve

is in operation and when the follcwing additional conditions are satisfied:-

(a) Production is continucus
(b) The three preceding 13ts have been acceptede
If the fcurth lot falls, the three preceding lcts shall be tested and

ncrral testing shall be reinstated until the above conditicns are again
satisfiede

The process average shall be ccmputed frcm the lots sutmitted to the
Inspecticn Authceritye
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8¢ SAMPLING PLANS

8ele A sampling plan for each A(L value specified shall be selected from the
following tablese

€e2s Determination of Sample Size Code Letter

The relative sample sizes are designated by ccde letters and will depend
cn the inspecticn level and the lct sizes There are three Inspection Levels, I, II
and III and, unless otherwise specified, Inspecticn Level II shall be usede
Variaticn of the Inspecticn level may be used at the discretion of the Inspecticn
Authcrity in order to Inspect critical defects

TABLE IIIA ,
/
Sample size code letters /'/
Inspection Legel/g B
Lot Size I Iy A1
8 v

2 to A SN/ c

9 to 15 ?’7/73 D
16 to 25 Vv c E
26 to Lo ¢/\B ! D F
Ll 6 (Y ¢ E G
66to 110 /. )/ D F H
111 to 180 L) / E G I
181 to 300 F H J
301 to 500 / ! G I K
501 to 800/ | H J L
801 to 1300 I K L
1301 to 3200 J L M
3201 to, 8000 L M N
8001 t6 22000 M N 0
22001, 4o 110000 N 0 P

) 4

Additional inspeqt;'icn levels are given belcw for those cases where a
large sampling risk z;,ah be toleratede

/
/

/ TAELE I1IB
4 Inspection Levels

Lot Size ic! 1B | 1A

! !
301 = 8Co E } E ! E
801 - 1300 E{E | F
1301 = 3200 E| F | G

|
3201 = 8000 E * ] | H
8001 and cver E G I
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8e3e Selecticn of Master Sampling Plan

The appropriate master sampling plan shall be selected as follcwss—

For normal or tightened inspection,

Single Sampling eceeecececeeccecsessss Table IVA

Double Sampling eesececceccscescsenas Table IVB

Multiple Sampling ecceececocccccsesss Table IVC
Fer reduced inspection,

A11 ACL values

Single Sampling eeceeceseccececcesecse Table

8ele  Obtaining a Sampling Plan 9\\

A sampling plan consists of a sample s series of sample sizes
with assoclated acceptance and rejection numge and is used to determine the
acceptabllity of the lote The sampling o0 be applied shall be obtalned

frem the apprepriate master tables as re opfSe=
Belielse Sample Size 4\)0

The sample size or series of/sample sizes shall be as indicated by
the master table for the applicat¥cn sample size code letters

Belie2s Acceptance and Rejectjon Numbers

The acceptance a
or series of sample s
for the applicable /
ever is in effecte
from the bottem

rejection numbers ccrrespcnding to the sample size

es shall be as indicated in that column of the master table
value and for normal, tightened cr reduced inspecticn, which—
The table Is entered from the top for ncrmal inspection and

r reduced inspectione

8elie3e MatchAng of Sampling Plans

When three types of sampling plans are avallable for a given lot size
and AQL,  they are matched so that the percentage of lots of any glven quality which
ray be/expected to be accepted is essentially the samee For AQL values over 1C%
cnly/the single sampling plan is avallablee

The type of sampling plan to be used shall be acceptable to the
Inspecticn ‘utherity.
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9. DETERMINATION OF ACCEPTABILITY

Percentage Defective Inspecticn

9e1e Use of Sampling Plans

To determine whether a lot shall be accepted with respect to a particular
AQL value, the applicable sampling plan shall be used in acccrdance with the
following proceduree

9.2 Single Sampling Plan

When the number of defectives found in a sample 1s equal to or less than
the acceptance number in the sampling plan, the lot from which the sample was
drawn shall be acceptede If the number of defectives is equal to or greater
than the rejecticn number the lot shall be rejectede

9e3e Double Sampling Plan

less than the first acceptance number of the sampling plany) thé lot from which
the sample was drawn shall be acceptede When the numbe defectives found
in the first sample is equal to, or greater than theg;;ﬁs rejection number, the
lot shall be rcjecteds When the number of defectin8§ #s between the first
acceptance and the first rejecticn numbers, a se ample of the size as
indicated in the sampling plan shall be exami The number of defectives
found in the first and second samples sh%\ Hq agCunulatedes If the cumulative

When the number of defectives found in the first sam§1e is €qual to, cr

number of defects 1s equal to, or less tian/the” second acceptance number, the
lot shall be acceptede If the cumulativ ber of defects 1s equal to,
or greater than the second rejection number, the lot shall be rejectede

9.4e Multiple Sampling Plans
Fcr multiple sampling, the pfocecure shall be similar to that specified

in 9.3 except that the numter of successive samples required to reach a

decisicn may be more than two.

106 Resutmission of Reje€ted Lots

When the manufacturer elects to resubtmit a rejected lot he shall first
inspect the rejecteg/lot, repair or remcve all cdefectives and then present the
valves as a resutpitted lote The Inspection Authority shall inspect the
resutmitted lot ¥ith either normal or tightencd inspection for all the tests
on the test specification or merely inspect fcr the particular test clause
which caused/the lot to be rejectede
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Code |, Sam=

TABLE IVA SINCLE SAMPLING

Master Table for Normal and Tightened Inspection

Acceptance Quality Levels (Normal Inspection)

0625 Oaly 0s65 140 1¢5 ;| 265 LeO ' 665 10 15 ! 25
Lecter! ple : l ;
I Size | Ac Re ic Re Ac Re Ac Re ' Ac Re| Ac Re| Ac Re . Ac Re| Ac Re! Ac Re| ‘¢
1 ‘ : ‘ ?
A ; 2 Use first sample plan belcwe i B 0 1 B
B , 3 When sample size equals lot B .01 A B 1 2
c |5 size do 100% inspecticn B 0O 1. A B A1 2/2 3
i : |
p |7 : . ' B |0 1 A ' B (t 2|2 334
E 10 ! | I B ;0 1| & 11 212 3|3 4|5 6
F 15 !Bi01['A B |1 2 23|3 4|4 5 78
i | I ! ! /
G |25 5 o 1 a LB |1 202 33 4|5 6 7 81112
H |35 B 0O 1, A | B l1 2|2 33 45 6|7 810 111516
I ;5 (0 1 A B |1 2|2 33@) 5!67 910 |13 1420 21
| - i z v
' ! - |
J |75 A 'B 1 22 3035 LI A6 791011314 119 20|29 30
K |110 B 1 22 33 L4 506 718 911213118 19 |26 2740 L1
L 150 |1 22 33 Lk 5|5 ¢ 9111 12;17 18 {24 25 |34 35|53 54
Mo|225 |2 33 4L sls 11 12117 182y 25 |34 35 |48 49|76 77
N |30 |3 L4'4 55 6i7 14 15120 21,32 33 |4k 45 |63 6498 99
0 1450 L 55 67 Zo 20 21{29 30iL3 L4 '62 63 {89 90| A
: f i | |
P (750 |6 78 911121516/20 2131 3245 L6168 69 9899 | A . A
i L f ! ? ‘ i
Oely 0465 1/1.5 25 {40 '65 10 |15 125 o
|
i Accep}&e Quality Levels (Tightened Inspectian)
//
/
/
/ Ac = Acceptance number
/
/ Re = Rejecticn number
"/ A = Use next sampling plan alove
/ B =

August, 1954
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TAELE IVB DOURLE SAMPLING

Master Table for Normal and Tightened Inspection

Sam~ j | Acceptance Quality Levels (Normal Inspection)
ple San~ |Cumu= | : : : , .
(s:égefSample!ple lative ;0.25 ’ 0elO ' 0465 ! 1.0 1e5 | 25 | LeO ' €e5 | 1060
Lot | Size |Sample | ! ] ; ! j s
ter { i Slze Ac Re |Ac Re [Ac Re 'Ac Re | Aic Re | Ac Re | Ac Re, dc Re | Ac Re
[ 5 T l
A& No Double Sampling plans for these code letters !
B ,l 5 :
c Use Single Sampling plan. ! i '
D |First 5! 5 |Use corresponding Single Sampling| S S B
Second| 10 | 15 |plan. Table IVA in this areca. )
t
E |First 7 7 | ‘ 031 1 5
Secend | 14 ' 21 ! | : s A B | 3! 4 5
! | | ; i
F |First 10! 10 | } ! 0730 1 uf 2 6
Second| 20 30 | i | s A B |"2 3 34 56
¢ |First | 15 15 | D31 L1 s 37
Second | 30 L5 5 S A BV 2 3 L b5, 67
! <4 ]
H |First 25 25 i SVP 3l 1 L] 2 5 3 7; 511
Second | 50 75 s A ya 2 3 3 4| 4 5 67 101
I |First | 35| 35 Q//31 301 5|27 312] 615
Second| 70| 105 | 8§ A QB\) 23/ 23 45|67 11121415
| i
J |Frst | so | s0 //3 1 4| 1627|310 515, 821
Second | 100 | 150 A B 2 31 3 L 5 6/ 6 7191014 15i20 21
K |First | 75, 75 301 311 61 28 L 9512 7201229
Second | 150 | 225 B 231235 6|7 8 8 9l1112]19 20‘2829
L |First | 1co | 100 301 L1 6| 2 63 8 512 717/ 1031|1449
Second | 200 | 300 2 3|3 L4 |5 6|5 6| 7 8/ 111216 17| 30 31 ' L8 L9
M |First | 150 | 1 1312512 7|3 8| 514 7191129/ 1547 |21 65
Second | 3C0 50 |2 3|4 5|6 7|7 8[1314] 1819 (28 29| 46 47 64 65
N |First | 20 20 (1 62 7|3, 8| L410]| 617| 9 25|12 36| 18 67 ! 27 89
Seccnd 0| 600 |5 616 7|7 8! 9101617 24 25 i35 36| 66 67 88 89
O |First £/ 300 | 300 [ 2 7|3 9 |L411| 617 | 8 26| 12 36 {18 55| 26 88 ' 38 123
Se;y/ 600 | 900 | 6 7|8 9 (10111617 [25 26| 35 36 |54 55| 87 88 122 123
|
P First | 500 | 500 | 310 | 513 | 622| 9 25|12 37|18 65 |27 89! 43 131 €2 191
Second | 1000| 1500 | 9 10 {12 13 ‘21 22 | 2l 25 |36 37| 64 65 |88 89130 131190 191
025 | 0465 140 | 165 | 245 | Lo ' 645 i 10,0 °
‘ Acceptance Quality Levels (Tightened Inspecticn)
Ac = Acceptance number S = Use Single Sampling plan
Re = Rejecticn number A = Use next sampling plan abcve
B = Use next sampling plan below
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TABLE IVC MULTIFLE SAMFLING

Master Plan for Ncrral and Tightened Inspection

Sam= : | i Acceptance Quality Levels (Normal Inspecticn)

ple | Sam~ l Cumu~= | ;

Code | Sam=ple |lative! 0.25| 0.40! 0465 ! 1,01 145 2.5 L0 | 645 1040

Let~ : ple iSize ' Semple; | | ; : ‘

ter | i {81ze . Ac Re| Ac Re Ac Re | Ac Re | fic Re iAc Re: Ac Re: Ac Re Ac Re

A&B  No Multiple Sampling plan for these sample size code letterss i

(o} Use Single Sampling plan : i

D 1st 3 3 Use Single Sampling plan in this | i /
2nd 3 6 | 8 S B D
3rd 3 9 areas When sample size equals |
Lth | 3| 12 ‘

cr exceeds 1ot size, do 10C% E !

E l1st L L { | x 2 x 2
2nd L 8 i inspecti cne i 22 1 3
rd | 4| 12 B 1 3.2 4
Lth i L 16 13 25
5th L 20 3 L 4 5

F 1st 5 5 X 2| x 2, x 2
end | 5 10 0213 114
3rd 5 15 A B 0 311 L4, 25
Lth 5 20 1 311 Li L 6
5th 5 25 2 31 3 L;'; 6 7

(\

G 1st 7 7 , \:\( x 1 x 21 x 2{0 3
2nd 70 14 <7\J x 2{03[13 24
3rd 7 21 s A B 0 21 3|3 L, 3 6
Lth 7 28 1 32 Lj{3 515 7
5th 7 35 2 4|3 54 6|69
6th 7 L2 3 Ll 4L 5|15 68 9

H 1st 10 10 X 2 X 2! x 30 L} Oo 4L
2nd 10 20 X 2 0 3 0 3 1 5|3 6
3rd | 10 | 30 02 (1 3|1 4;3 7|58
Lth 10 S A B 0 3 1 4 2 6 L 8 6 10
5th 10 0 1 3 2 4| 3 715 9 812
6th 10 60 2 4 2 44 7] 710110 14
7th 10 70 '3 L (L 5] 6 71011 |13 14

I |1st 1 x2'x2 |x2|x3/o0oLl1s5
m B RN R
Ltn /| 14| 5 s A B |0513 |5¢2l3¢ 5 9| 812
5t 14 0 1 3124 |3 5|L 6]710 111%
6 14 4 1 313 5 3 515 711012131
th 14 98 2 3 ;L; 5 L 5 6 711112 11516

/151’. 20 | 20 x2|x2x3 |x3/0L4[15116
2nd | 20 %8 x 203004 |1 L4L|1 5|3 7510
3rd 20 0O 21 3 I1 L 2 5|3 65101 914
Lth 20 80 A B 1 3 2 L 2 5 3 6|5 8| 712113 17
S5th | 20 | 100 1 32 L1y 8 |5 7]|810]913 1520
6th | 20 | 100 1 312 L4, 6 (6 8911 (1216 119 23
17th | 20 | 1h0 2 3/3L4'5 6 (7 8 1011 1617 2223

August, 1954
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TAELE IVC MULTIFLE SAMPLING

Master Plan for Ncrmal and Tightened Inspecticn (Continued)

! S am—' i Acceptance Quality Levels (Normal Inspecticn)
| Ble | an- | 5807 lative| 0,05 | 0lO | 0s65 | 140 ! 145 | 2.5 | L0 | 6.5 | 1040
ocel "1e | P | sampile ! i I |
I;‘g;:"[ p Size| gize (Ac Re! Ac Re |Ac Re |Ac Re ! Ac Re f4c Re |Ac Re|Ac Re | Ac Re
K |1st | 30| 30 x 2{x 2 x 3| x 30 L4Llo Li1 6| 2 8
!2nd | 30| 60 0 2¢0 20 3|1 L2 5|3 7/5 9 8 13
P3rd | 30! 90 o 231 311 Li2 53 8{5 9|8 13|12 19
i Lth | 30! 120 B 0 2! 2 4| 2 6|4 6;2 9: 7 11:11 16| 17 22
| 5th | 30 1go 1 3.3 53 6|5 g» 10/ 9 13113 19| 21 27
i bth | 30 | 180 1 313 515 7168 8 12112 15[16 22| 27 3
7th | 30 | 210 2 31 L 5186 7,7 8{11 1214 15|21 22| 35
L [1st | LO| Lo x 2/x 2, x 3l x 3/ x Ll o L,1 6/ 2 8 10
end | 4o| 80 |x 200 3|0 371 Li1 52 714 8| 6 12490 16
3rd Lol 120 {0 2|1 311 L 2 L6t 3 615 9,7 1111 16 23
Lth | Lo | 160 0 3!'3 5.3 5| L 777 11|10 14116721 | 22 H
AP ERE I R S I N
7m | g0 2 (L 34 38 9|8 5§ 0,5 16%30 5| T I8
M | 1st 0 0 2 2 3l x 3|0 0 5,2 10 2
gxs{d go 180 S 2 5 L o L1 1 L| 2 2 3 4 117 é‘ 15| 12 20
3rd | 50 | 150 0 32 Li;1 LI 2 6|3 8 518 1513 19 | 19 28
Lth | 50 | 200 1 32 5,3 6|3 g 5 13112 19118 24 | 26 35
5th 50 | 250 2 L3 6 L 7| L 7 10 15116 22|23 30 | 33 2
AR ERIER R/ R R L EAE
t 50 | 350 2 5 7 7 1041 16115 20 |2 3
8th | 50| Loo 3 L6 717 819 g%w 16|19 2028 29| L0 L1 | 56 57
N st | 75| 75 x3x3xu6@g/u051729u13 8 16
end | 751150 fo 301 L1 s02 5/ 3 B4 10 7 13/11 21 (18 27
3rd | 75| 225 1 L1 5 3, 3 7! 6 10| 8 14{13 18|19 29 | 28 37
Lth | 75| 3cO 2 5/2 6! 15 91 8 1312 18 (18 23|27 37| 39 L8
5th | 75| 375 3 63 6| 5778 7 10{11 1615 21|23 27|35 L5 | 50 59
6th | 75| 450 1L 6|5 8 91 9 10113 18 18 2528 32| 143 53 | 61 69
7th | 75| 525 7 8!7 8,79 10/10 11118 19|24 25|34 35|55 56 | 75 75
0 | 1st |100| 100 x 3ix /3| x Lo 5/0 7/1 8|3 11] 6 15| 9 19
2nd | 100 | 200 O 4iY 51 512 7|l L 91513, 9 17/15 2, | 22 33
3rd | 170 | 300 1 4 613 7|5 9| 6 1310 18116 23| 2 33 | 37 17
Lth | 100 | Loo | 3 3 705 9/ 711] 9 16|14 22|2u 29|33 34 | 52 62
5th | 100 | 500 L/7/4 817 1110 1412 19|18 26 350 L2 53 | €66 74
6th | 100 | 6CO 8/5 919 12|12 16|15 22 123 31 l37 k2| 51 62| 80 88
7th | 1c0 | 700 6 8{7 10|11 1315 18|19 25|27 35|43 47|62 72 | 94 102
8th |1co | 800 7 89 10|12 13|18 19|24 26|34 35,46 L7, 74 75 [108 109
P | 1st |150 0 x 30 L4L|O 5/ 0 6/1 8|2 1|6 11| 6 1510 29
2nd | 150 |/300 1 511 512 7| L4 9|5 11| 8 1714 24|22 34 | 3, L9
Sra 10476 |3 21 704 917 12010 1514 235 24 3537 L8 | 5 29
Lth |1 600 3 7'L4 917 1210 15|14 19|20 29 !32 LL| 50 61 | 73 88
5th 0| 750 L 916 1119 14113 18|17 24 {26 36 L0 52! 62 74 | 92 108
6th /150 | 9CO 6 10/8 13112 16|16 21 |21 28 |32 uzws 60| 74 88 |110 128
gt? 150 | 1050 8 1110 14 |15 18|19 22‘26 liﬁ z;z 156 68 87 101 (127 1L6¢5
-150 | 1200 1112 15 |17 20|22 26 31 5 31100 114 144 162
9 150 | 1350 119 12 15 12 19 20!26 27 %6 37 154 55|7L2* ;3'113 11LLf %‘162
| I Oohd 0065 ! 100_, _1_5*“___5 _LLO E 6- ; I 1000 0 S P
! i ! Acceptance Quality Levels (Tightened Inspect.lcn) |

(.

Ac = Acceptance number S = Use Single Sampling plan A = Use sampling plan above
Re = RejJecticn numter D = Use Dcuble Sampling plan B = Use sampling plan belcw

X = Acceptance not permitted at this sample sizee
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JOINT SERVICE SPECIFICATION K1001, ISSUE No. 6., DATED JULY 196l

ELECTRONIC VALVES

AMENCMENT Noa 2
1e Insert manuscript amendnents as followss=—

(1) Contents Sheet, Page 2,

(a) Section 16: Under Holding Period insert
"Part 1. Mandatory.
Part 2, Delayed Shipment of Inspected Valves,!

(b) Following Appendix XVIII insert "Appendix XIX Inspection
Procedures for Gold Plated Pins and Accessories."

(ii) Section 3, Page 1,

Between paragraphs 3.5 and 3.6 insert new paragraph 3.5.1 as
follows:~

"3.5.1. When specified in the individual test specification,
gold plated pins and accessories shall be tested in accordance with
Appendix XIX,."

(iii) Section 16.

(a) Page 1. Under the title Holding Period insert
"PART 1. MANDATORY."

(b) Page 3. Following paragraph 16.6 inscrt
"PART 2. DCELAYED SHIPMENT OF INSPECTED VALVES.

16,7 Valves which have passed inspection and have sub-
sequently been held in storage for a period in excess of twelve
months shall prior to delivery be re-tested for inoperatives,"

(iv) Appendix VIII
Page 2, Schedule B.
In the table against !Eralon Plastics Ltd.! (inserted by Amencment

No. 1) amend the entry in the column headed !'Protectors! to read
"BR7G and R9A."

2. Remove and Insert the following sheets as appropriate:—

(1) Section 6. Remove and destroy existing Section 6 and substitute new
Section 6 (pages 1 and 2) dated June, 1965, attached hereto.

(i1) Appendix XIX. Insert new Appendix XIX, dated June, 1965 attached hereto.

June 1965, Amendment Noe2, Page 1.



3« Amencment Record Sheet,

Record Amendment number and date in the appropriate space in Page 3 of
Specification K1001 Issue 6 and file this amendment sheet inside the front
cover for future reference.

T.VeC. Office

/oib o

June 1965, Amcndrent No, 2, Page 2.



Section 6

SAMPLING AND STATISTICAL TESTS

Where a Test Specification requires that inspection and acceptance
or group of tests shall be on a statistical basis the sampling procedyfe shall be in
accordance with Appendix XI. Sampling Inspection will be indicated the inclusion
of an Inspection Level and an Acceptable Quality Level (AQL) in thg/Test Specification.

or any test

6e1 Test Specifications issued prior to Issue 5 of this s cifJo‘iion or
subsequently re-issued. In some Test Specifications issufd q5§§r€ the publica-
ke

tion of Issue 5 of K.1001 it was shewn that 100% inspecyion not essential
for certain tests, This was indicated by one of the ffllowing methods:-

Inspecting Officer, with an overriding pAnimgd; e.g. 1% (20).
This shall now be interpreted as Ensp cti evel IB and

(a) A percentage of each quantity of valves t, b;> bmitted to the

AQL 6.5%., (See Appendix XI).
(b) A fixed quantity to be testedééér eek or month; e.ge 6 per week.

This shall now be interpr E Insvyction Level IC and
AL 6.5%. (See Appendi ¥

(c) 100% or S.

This shall now be jnterpr e(bl giving the manufacturer permission
To use a Sampling pecgionwlan instead of 100%, The following
procedure shall sz Vs

(1) Char'i} riglic gests for Ih, Ih-k, Ia and gm
Iﬁecm I = Il, AQL = 1,5%. (See Appendix XI)
(ii) otker char,

ﬁ ristics
Inspeftioh Level = I, AQL = L.0%. (See Appendix XI)
642 Test Specificatio nggﬁéonnal Quality General Purpose Receiving Valves

6e2.1¢ Test spefificXtions for normal quality general purpose receiving
valves often spfcifydtests to be performed at an Inspection Level of 100%.
In these caseg/ the manufacturer may with the agreement of the Inspecting

and Approvingf Authority, apply Sampling and Statistical Testing in
accordance yit endix XI,.
The sts shall be grouped (see also Appendix IX clause

2.4e1414)fas follows:~

Group Ae

Reverse Grid Current and Electrode Insulation Tests,

Inspection Level = 100% (alternatively these may be

submitted to Group B testing).

Group B,

Major Electrical Parameters, (These will be those tests not
already covered in either clauses 6.1, or 6.2.(a) above, Inspect-
ion Level = II, /f.QuLe = 0.65%, A combined 4.Q.L. of 1% shall
also be applied to each set of four test parameters, (or less as
necessary), taken in the sequence in which they are specified.

Group C.

Secondary Electrical Parametersoe The Sampling specified in
clause 6,1, above, applies as appropriate.

Section 6 Page 1
(222327)



ADDENDUM TO E,V,S, MANUALS CHANGE SWEET DATED 30TH NOVEMBER 196k

(A and B and C and D Manuals)

JOINT SERVICE SPECIFICATION K1001, ISSUE NO.6, DATED JULY 1964

AMENDMENT NO.1

Insert manuscript amendments as follows: -

115 Section 4

(1)
(11)

(i13)

(iv)

Prge 2, paragraph 4.1.2.1. first line - delete
"January, 1st 1965" and substitute "further notice"

Page 2, paragraph 4.1.5.1.(i) - after the first
sentence, delete thetext in brackets i.e. beginning
"(This is opposite ....... background colour)"

Page 35, sub-paragraph (iv) - below 47142 Magenta insert
Tor Black (oee Note)" and at foot of page insert the
following: -

Note: In due course it is intended to align the require-
ments with those specified in British Standard
Specification 3510 which will necessitate at least the
following amendments.

Sub-paragraph (iv) Imprinting Colour - deletion of
796 Dark Violet and 47142 Magenta
and
Sub-paragraph (v) Background Colour - present
paragraph to be deleted and replaced with "Yellow,
Colour No.309 of BS.381C".

Page L, paragraph 4.7 - amend "Appendix VIII" to
read "Appendix VII"

20 Appendix VIT

(1)

| Grade. London, W.1.

Page 1, Schedule A - Add the following to the existing
table: - -

" MNaterial = | Manufacturer

| "Carinex" TGH Polystyrene | Shell Chemical Co.
| Heat Resistant, Toughened | 170 Piccadilly,




(i1) Page 2, Schedule B, add the following to the existing

table.
Protectors Manufacturers Code
B7G Enalon Plastics Ltd., EPL

South Premier Works,
Drayton Road,
Tonbridge, Kent,

(iii) Page 3, Drawing No.1, Fig.1 - Amend the overall diameter
of "0.75" + 0.00" +to read "0,65 max."
- 0.01"

(iv) Page 5, paragraph 2.1. At the end of the first paragraph
add new sentence as follows: -

"Alternatively, in place of the Type I, Polythene Discs,
B7G/F and B9A/F flying lead valves may, at the
discretion of the manufacturer, be fitted with the
appropriate B7G or B9A pin protector specified in
Section 1 of this appendix.,"

3. Amendment Record Sheet

Record amendment number and date in the app opriate space in
Page 3 of Specification K1001 Issue 6 and file this amendment
sheet inside the front cover for future reference.

November, 196L4 T.V.C, 0ffice
(2224,22)
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