NOTESFOR THE USE OF AVO CT160 VALVE TEST METER FROM THE UK
MILITARY MANUAL AP117L-0101-1(Pt.2), ALSO KNOWN ASBR1171(13)B.



CAUTION

b4

RADIO ACTIVE VALVES of BEritish make are sarked with s symbol sinilar to that slown
atove, Radio metive wvalves mamifactured in the U.8,A. are marked with a aymbol of
the seme shape but wilh the colour image reversed on a magenta background, Theae
syobola superzeds an earlier warning mark of & 1 inch orange band, ALL SUCH VALVES
ARY POTENTIALLY DANGEROUS AWD MUST BE THEATED WITH CARE. Detailed instructions for
the handling snd disposal of redic esctive walves are published in ourrent Defance
Council Instructions.
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GUIDANCE NOTES OW/ THE CORRECT

: The Velve Tester CT160 is n usceful instrument provided that its indicetions
are gorreptly interpreted. Without regard to the funotion off & velve dn

its girouit however, it is not possible te devise a zimple method of “go - no go"

irdication thut is completely reliskle, In general, if this tester shows a walve

to be good by the routine go - no pgo tests the valve will function properly in

gireuit: if the tester indicates a poor performance then the valve iz the most

likely cause of a circuit fault. The limitations of such walve teats are consziderad

in the following parsgraphs,

z. Tha green-white-red sectora of tha meter scele may be used for readlng

"percentage goodness" although no dirset ealibration marks for this are shown,
Recause the full scale deflection ia about 130% of nominal slope, the 100% slope
indisation iz in the centre of the word GOOD where there is a black line asross the
rreen sector whilat the ?{lﬁ alope ie just above the lower end of the greeén scale.
Above the eoloured seale thers are gradations, 0.1, 0.5, 1 =24/V, provided for
measuring a slope less than 1 m&4W. These can be uszed as a "percentage goodness”
seale by relating the 0.1 position with 10, 0.5 with 50% and 1 ma/V with 1008,
Peroentages above 100 can be estimated from toe knowledge that f.a.d. is epproximately
130%. After balancing the anode gurrent to zero, the SET m.P.,-"'i' control should be
turned tptil the mominsl alope {obtained from data tables) is sst adjapent to the
pointer, Percentage goodness can theén be read off as gteted previously.

15 It muat be noted that variation in the mutusl conductance of & new valwe may
geuse the pointer to lie amywhere within the green sector, For a valve with
mutual comductanca of a nominel walue given in the data tables the pointer should
rest st the 100% position on the green soale, A valve should be rejected only when
the pointer is clearly within, or below, the red sector. Should the polpter lia in
the white sector the indication represents possible failure but, because of the
relative inaccuracy of the CT160 compared with laboratory test fagilities, the velve
should not be thrown awsy imeadiately, Ik a eertsin gircuit the valve may be
satisfactory and its use for this specifie purpose should be consldered.

[ Ugera of the wvalve tester should atudy the ':I'uilawing points.

{a} The instrument is intended to give & g0 - no go indication meazured tc a
partieular limit, Sometimes this limit may be very close %o thot st which
the valve just functions properly in a certairn sireuit.

(b} BSome circuits will still fumetion, though perhaps rot well, even when a
valve 1a almost uselesa as indicated on the CT16J. Thus,

(1) & multi stege amplifisr with one valve giving negligible amplifieation
may 5till pass some =ignal;

{1i)} an oscillator Lln whick loop gain is normally very blgh may etill
oseillate;

{iii) & sztabilisin. or limiting velve will not sesm faulty when the
pravailing circuit eonditlons do not esll for the correction
normally afforded,



fe) A fom eireuits will not funotion properly even though the tezter showa
Lhe walwes to be good, The tester mey be faulty but 1t ds more 1ikely
that the cireuit is faulty elsewhere, or haa design peculisrities, and
requires a walve of sbove averape performance to work properly. Exaaples
Are:

{i) an oseillator in whieh the loop gain 5 Jjust unity when using sn
abore=avrerage valve;

{11} a pulse cireuit in which the elesotrode potentiometer or bias levals
are such that the elreuit uperation iz critigal,

Thue the valve tester readings may mlslead and if the fault symptoms are auch
that the valve iz suspect then, even though the CTi60 indicates = good valve,
it is worth trying a better walve, [o%e the relative goodness to the average
figures of the walve in question before removing it from the group of
components under suspiciom. A wrong elimination can entail consideiable
delay in finding a fault,

{2) Pulse circuits often use valve parameters such as grid-to-screen mutusl
conductance, or the auppressor grid out-off potemtial (e,z, Millor at&ge:l.
Thesse parameters are not ususlly defined by the walve data and are not
readily tested by the CT16Q,

v@] Cleas A push-pull cireuits require pairs of valves that are balanced for
sutual conductiance and ancde current. Usually a telerance of + 108 is
permitted, any unbalance beling countered by pre-set adjustments of the
eircuit, Refereance should be made to the handboolk far the equipment to
detereine how expeting are the requiraments,

(£} When measuring mutual conductance it must be remesborsd that this reading
varies with csthode current and the measured value may not be the ssme as
that existing under cireuit conditions. The egquipment designer is
responsible for ensuring that a cirewit will work eorrectly using valves
®ith paremeters {such as mutual econdwetaneoe) lying within wids limita,
Theae limits are of the order of 4+ I9% of the nomiaal value given in the
walwe data tables, A "used" valve is atill servicesble if & mutusl
eonductance of 508 of newinel velue iz indisated on test, i,e, if tha
reading ie in the white or green sectors.

{&] Thera are two metheds of testing hester sathods insulation, With the heater
hot uand iszclated from gathode, an ohmeeter can be connected between the
elementz to measure the insulation. I the cathode 1: made negative with
respect to the heater, then thermel emissiow frem any part of the haater
that is affected by the cathode is suppressed by the affective negative
bias. (Consider the cathode as the "amode” of & drectly-heated dicde).
This eonneotion is the preferred test for hester-cathode insulstion,

If the chemeter ls connected such that the gathode is positive with respact
to the heater (as in CT160 heater-cathode tastz), then thermal emission aan
2lso contribute to a "low" heater-sathods ineulation,

Tine rvexdinge of insulstion taken on CP160 must be carefully interpreted with
a kngwledge of the circuit that the valve is to work in. If it has a few
volts bias due te a smell scathode resistor, Zufe Tofe or .. emplifier, a
heater-cathode Inswlation of evan S0k or 100k can be discounted,
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In 8.f. amplifiers sueh as low=level microphens awmplifiers ete., hum
troubles may ogewr,. With pulse girouits where the cathode may be an
active element (cathode follower, cathode coupled asplifier, grounded
grid smplifier ete.,) a low heater-cathode insulation (due to either

ohmic resistance, emlissien, or a culmination of both,) may cause trouble.
Therefore, considering the valve circuit, it may be that a valve with poor
heater cathede insulation can be exchanged for one in arother part of an
equipment where the cathode potential is near sarth,

B In fault finding one should not rely solely on valva tester measurement but
should maks & proper cheak of voltage levels, aignal smplitudes snd waveforme
throughout the faulty unit.

[ The CT160 is based on & patented systom whereby half-wave s.c. pulases are

used in plape of atabilised d.e. suppliss. This enablea the supply to be a
simple tepped transformer circuit with the virtus of very low sounce impedance of
the =upply. Thecretically zero source impedance iz needed in order to achisve a
true statie measurement of mutusl conductance ate,

Ta In practice the transformer, cut—out coll and metering resistances add up to

agma few hundred ohms resistance, Thia crder of source resistance is negli-
gible for most wolvea but a few types mre coming into service that have very low a.c.
impedancea (Ra). Exanples are;—

Cr2ail,
CVL0TS

EV5Q08 = eivilian Type 6080 CV2975 = civilian Type ELOL
civilian Type A2293 CYS0T7 = eivilian Type PLS1

[}
]

Theae low Ra valves are not tested to static test conditions but under dynamic
conditiens bocausa the soures impedance of the power supply ie no longer negligibie.
As a result the mutual conductance figures may be low by & Cactor of one half to one
quarter of the nominal value. This effect is a design limitation of the CT160 that
cannct be elimlnated by modification of the inatrument, It applies to any velve
that has an a.c. impedance lower than sbout H00 ohms.

ABBREVIATIONS USED IN THIS BOOK

D, B, DD - Diodes,
Dr, LOT, DP, DDP — Valve with ancther electrode assexbly in additicn to the dicde.
= Heptede or Hexods.
- Nonede.
= Dotode,
- Pentode or Tetrode, PP - Double Pentode or Double Tetrode,
= Triede, TT - Douhle Triode, TH = Triede Heptede, or Triode Hexcde.
P = Tricde Pentode.
= Heetifier, BR = Full-wave Rectifierp,
I = Tuning Indicater (asgle eye).
CCR - Cold Cathedo Rectifier.
= Appearing smong ROLLER SELECTCR switch numbera, refers te third diodes in tripie
dlooes. Refer to Volume 1, Part 4, Chapter 3, Bection headed ®"Instructions for
Teating Specifis Valve Types" for full test procedure.
L} = Wnere brackets appear around stated hester veltage thus (5) it imdieates that
heater voltage given in Data columns has been uprated te allow for veltage drop
&% valve baze, due to high heater current taken by the particular valve.

I o | b
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HOTES 1GFERRED TO IN VALVE DATA REMARKS CLUMMN

A

o

b

A

The kestar/oathode lead identified with red marking should be sannseted te
Pin Ho. 1.

The grid top cap is asitueated over Pins No. 7 and B,

Thiz valve dees nel it speslsl valveholders supplied, and roller aslector Data
will depend on connectionzs made to valve slectrodes,

Pin Na., 1 en the flat pinch type of base iz the lead adjacent to the coeloured
bleb which fdentifies the anode comnectieons, the remfining pins being directly
numbered &eress the base from Pin Ne. 1.

dlvermatlve test flgurea are glven for use when valve showa sipns of back
eizsion from anode te Gy. This phenceenom can be recognised by the anode
currant sprarently deereasing as the valve heats,

Valves on the BED base when leads are eut, should be tosted either by insertion
in 5 BBD Adeptor, or leads lengthened and tezted in the same way as thoss with
flexible lesds, by using the speoial 9 olip valveholder.

Toztz on tuning indicators should not be made until the reaister velue [Ra),
irdleated in the resarks salusn, has been inserted soross the link(s) on valve
panel,

Use spaeial 9 elip wvalveholdar.

The grid tép eap is situsted over Pins 4 and 5.

Ancde 1 i situated over Pins 2 and 3, ancde 2 is situated over Pins 7 and 3.
Toe teat valves with BVA bases, uze adaptor, elseotron tube 5935-92-972-9814.
Yinimm slepe figure,

Class B valve cheek for balanee of both halves.

Insuletien tests anly.

Sams remarke as note E, but add both sections to be tested.

Choek both sectiomsof valwve for balance.

Aed line indicates top cap ancde,

The SV mumber has besn allocated 4o a pair off valvea which must be shecked foc
matehlng.

Ingrlaticon checks only cen be aupplied to this valwve.

Lot Ba Yalve. Befer to paragraph T of Guidance Hotes on the correct
interpretation of valve resulta,
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ABBREVIATED OFERATING INSTRUCTIOHWS
ok TEST SET. ELECTRONTC ALVYE 071604
L ===t 3 F P B e E S P S s e ] )

The brief’ notes which follow are intended as s guide to the oparator who has
slready studied, and is familiar with, the full operating instructionsz given
in Volume 1, Part 1, Chapter 3 of B.R.I771(13)4.

SETT OF TRSTHUMENT

1.(1) Check eparse meins woltage setting of MAINS VOLTAGE SELECTOR panel and, if
necasszary, re-set for supply voltage.

(2) Bet CIRCUIT SELECTOR to SET ",
(3] 8et ELECTRDDE SELECTOR to Ay.

{I|-:I et heater volts end associated toggle switch to wvalue indigated in Valve
Data,

(5} Set ANODE VOLTS, SCREEN VOLT3, NEG GRID VOLTS, and ANODE CURRENT switches to
ralue indiested in Valwve Data.

(&) Bet R)LLER SELECTOR switch to Code Mumber given in the Valve Data and chesk
that the links on the top parel are firmmly conneated.

(7) Conneet mains lead to instrument ard supply.

(B) Switch on, allow o few mements for instrument to warm up, and adjust votary
MATHE VOLTAGE SELECTOR until the meter needles lieaz in the black zone marked

ALL VALVES

2.{1) Insert valve and if necsssary, connect "Top Cap Lead" batween valwve and
appropriate socket in TOP CAP CONKECTOR PANEL.

{?) Bet CIRCUIT SELECTOR to H/CONT to check heater conmtimity.

(3) Bet CIRCUIT SELECTOR to A/R and using successive settings of ILECTROLE
SELECTOR at Ay, Aa, Dy, Do, ¢heck electreds insulation, with the valve eold,
between ancdes and the remaining electrodes strapped together.

(4] Set CIRCUIT SELECTOR to S/B and cat ELECTRODE SELECTOR switch to A; %o check
insulantion, with the valve cold, btetween acreen and all other elecirodss
(exoept dicdes) strapped together,

{5} Set CIRCUIT SELECTOR to CH/R and ELECTRODE SELECTOR to 4, or D, snd D; te
chegk, with valve hot, insulation between heater/eathode and all ather
eleogtrodes strepped together.

(&) Set CIRCUIT SELECTOR and ELECTRODE SELECTOR to C/M to check, with valve hot,
insulation betwesn heater and oathode (for indireetly heated walves).



TRIOGDES, E THIOLES, DICDE TRIODES, PENTODES, DOUBLE FENTOIES, DIODE FENTODES
AT Tmﬁl}%ﬁ IR SIMILAR COMBIRATION
Je et ELECTRJDE SELECTOR te a, and CIRCUIT SELECTOR %o TEET.
Should the protestive relay operate, switeh off and check for incorreot
zetting of ROLLER SWITCH or electrods voltages. IE bthess are correct
and the relay ¢ontiriea to buzz when the instrument is switched omn, the

valve is probably “soft" and the test should procead no further.

Ta echeck relative goodrnesa of walve in gonj&nntian with cocloured comparison scale

Lu{a) Using recommended ancde ourrant

(!} Do net alter AMODE CURRENT controla, but adjust NEG GRID VOLTS control
until meter reads zarc,

(2} Slowly rotate SET m&/V control te SET ZERQ position and wake any final
adjustmert to zero, using fine AKODE CURRENT conteal.

(3) Coatimue rotation of SET mA/V control to expected valus of mA/V (meter
needle should riza).

(L) Compsrative "goodness" of walve will now be shawn by position of meedle
on eoleured scale.

(B} Using recommended nesative grid woltage

{1} Do not alter NE& GRID VOLTS control, but adjust ANODE CURRENT controls
until meter réads Zero,

(2} Slowly votete SET =A/V comtrol to SET ZERD pocition end make any Tinal
adjustment to zero, using fine ANODE CURRENT control.

{3} Continue rotation of SET mA/V controil to expected value of 24V (meter
needle should rise).

(&) Comparative "goodness” of walve will now be shown by position of needle
on eolouread scalé.

To gheok valve by dirsct reading of mutual conductance

H.(e) Uszing recommended snoda current

{1) Do not alter ANODE CURRENT controla, but adjust NEG GRID VOLTS eontzal
until maeter reads zero.

(%) &lowly rotate BET mi T control te SET ZERD position and make any fipal
miljustment to sero, using flina ANODE CUBRENT control.

(3] Contimue rotation of SET mA/V contrel until meter reedle reaches
callbration line in ¢entre of "good" zone,

(&) PBead aotuasl walus of mutesl conduptance from SET mi,/V dial. This
{fipure can be ecmpared with thet given in ¥aive Data.
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{h] Uaing recommendied negative erid wolts

(1) Do mot elter NEG GRID VOLTS contrel, but adjust ANDDE CUREENT esontrals
until meter reads zerc.

{2) Slowly rotate 3ET 2/ control toc S8ET ZERO position and meke any final
adjustment te sere, using flne ANODE CURKENT control.

(3] Contirmue retatiomn of BET mAV control until meter needle reaches
calibration line in centra of "good™ zone.

{4) Resad actusl velus of mutual conductanee fros SET wAY dial., This
figures can be ccmpared with that given in the Valve Data.

To check valvas having & muitual copductanse leaa than 1 mA/V

&, Since the SET mA/V dial is not eslibeated below 1 ma A, it is not posaibls to

checlk on the coloured comparison scale, valves having an exXpected mutual
eondustanse less then 1 mA/V, Buch valvea sre checked by dirasct measurement of
mutual conductanee using the procedure aa in Paregraph 5 with the exception that
the m4/V 4ial iz rotated to the 1 mAA positiom and the astual velue for mutusl
aondustance (being less than 1 m.ﬂ.,.-""f:l ia read on the meter scale calibrated C.1 -
1wy,

For walvez with more than one electrode assembly, having set up for any

difference in electrode voltages, repeat sppropriaste test with ELECTRODE
SELECTIR &b Ac.

Gas Teak

Ta Set CIFCUIT SELECTOR to GAS, and ELECTRODE 2ELECTOR to A,. Gea2 current will
oW be directly indicated in pA.

DIODES AND RECTIFIERA

G Proceed a3 in Seetions 1 apd 2, then with the CIRCUIT SELECTOR at position

TEST, ELECTRODE BELECTOR at D, and uaing inmer ring of flgurea, set tha
right=hand ANODE CUBRENT control tu the load figure speciffied in Valve Data. The
ccaparative "goodnoss" of a valve ia shown by the position of the needle on coloursed
soele.

Lowd reading is per anode, Cheok fyll-wave restifiers and double disdes with
ELICTROLE EELECTOR at Dy and Dp respectively.

Check signal diode:z at 1 mA loading unless ctherwise specified in data,

BYA VALVEE

By Yalvos with BYA beses are tested by means of Adaptor, 3935-99-972-2310
Electron Tube Socket plugged into the ADS standerd weiveholdsr of the CTIED,

Connect top cap pin (if any}, using normal lead, and proceed with the appropriate
test. '



1. When stocks of certain elecironic valves sre approsching exhaustion ard
carmct ©e replaced from new production considerstion is given to the use
af sutstitute valves which are more resdily available.

2 Deteils of alternative velves, and any acdificetiona to radio equipment
that their use may eptail, are promulgsted in B.R.191701){A) ard
T B.1917(5) in the section pntitlzd "Valve Replscementa®.

A demand for a wvalve will bo met as long as stocks exist. When ztocks

are pxhausted the substitute will be lasued in liew. HReference should
thewn be mede te BuR,1917 to determine the wee of the substituts and subseguent
Agrands should be ralesed only for the substitute valve.
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What followsin the manual is 106 pages of valve set up datafor the CT160 which | have
not scanned!



