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EHAF‘TEF{ DNE—F‘AGE 4 GENERAL INFORMATION

INTRODUCTION

FUMCTION

This new Avo Velve Cheracternisuc Meter offers oot only =il the advantages of the Ava
Walve 'Eh.::-u'_'-l.-::.-:-:l']s-‘tl.-..- Meter Wik, 4. but 2lso improved faciities which render oo simpler do use. Tn
additon it provides for the westing of mready imvreased pumbers and types ol valvas,

Troeision 5 made for esting the ecently introdoced Nuvistaor and Compactran type valves
and in [act, wilves '--.il'~ any number of pin connections up o thinesn can now be tested. The faogs
of heater '.-|_.|-' lg,_;. g beon extended 1o allow berwaen 0 and 1199 volrs 2o be appiied ta the healer
in 1 vell steps, In addition the Tull mnege of hoi waloies iz available for both anede amd sereen
viltpges. The ﬂse of ' core transfoirmers peovides improved reguiation an boch hioeoand 2 supplies,

R.,-Lii-'cm:“t af the froot pansl controls has simplified the selting-up of the msirument.
out one of the main featurss of this instroment @5 the [orther g:mnnnc...lm of e mepstrement of
mulval cooductanes, Improved cirenil degign has eliminated the necessity for ‘backing o the
staniding poodse current r:u [ENTl Oy mﬁuurmg rmal condoetance and twa 'claricy’ atyle panci maters
Bt IO B2 ovidad, ane of which is wsed specificaliv for mumal condostance messurentencs. Turing
restiog, whalsver dperating cooditons are selected, the valie of mursal conductance wiill be monitored
contmuonsly on ks separate metsr, Fagilities are aiso pzovided Tor the comparative testing of muneal
copdueinnes, Meisurement of anode and woreea cucrent i provided by the gecond pansl metar and
2 ‘good replace! weale indicates the guality of dindss and rectifiers. Frovizion of thess iwo meters noo
voly simplifies pperation of the ingtrument but alzo improves the readability of the: scalepianz.

Facilitics for monitoring screcn characieristics ars provided by simple :pﬂng-n:tun:l push
button switches and when sesting some multiple valves the citcuit is now errenged. such that ooly
the section under test is actually condocting. The SET ~ zontrol mey be adjusted and inter-efscirods
leakage may be checked with the valve sither hot or cold, measurement of leakage curtént now belng
rradeal 30 d.e. instead of & pealc voltage of up to |50V asin the Valve Cheracteristic Moter M4,

The impedance Inading in :'nf: anade oircuit has been considerably reduced end it i5 now possiole for
vabves having an impedance of as low as 200 01 to be tested wicthout serigus loss of accuracy.

Improved overload protscion i also ineorpomisd, which is indicated vigoally on the from
paoel further reducing the possibiliny of-apy damage to the instrument due o inadvertent shomlog
of the slectrode voltages, Usng the links peovided on the valve panel, a load may be inserted
Eoth uneds and cabde cironils simd the heater drouitmay bebroken for the measurement of heaber
corrent.

The instrument i5 & douhie purpose Valve Tester as follows:—

(a] It prowides @ rapid diagrosis of the condition of the valve under rest, the insitument
operating a5 g simpie “po’ or ‘no go’ devics, :

() Sumcient datz may be obteined enzbling an operator to plot static and dynaric
characieristics, of similar information, vsing selected 2node end cathode loads.

Yalves with eny number of bass conneciions up to thirtesn and up fo two top caps oan De

tested. The instrument will check the majority of the receiving valves and some small imasmitting
valvees,

Whilst ,_.c:-r:l"l*ad :-:e.t[ng an & spmi-prodection basis- will undoubredly be one:of the mrain
uses for this tester, it is certain that the instument will find considerable use in horatoriss and
service departments whers engineers and skilled personnel will be'available, end witere mors preciss
daliptls of vaive performance can be wzed w E-""Enmge. T thiz end, facilitics on the teser, ELE?"‘
leivg, Ta/Vs, TeiVs and Ts/Ve characreriszics 1o be plotued over o -.-.ld: range of voltages, thess being
readity available from the calibrated panel controls. At the same tme mumal condustance will 2lso
be conlinuously displayed on Lhe second panel meter, whatever opemting conditions are sslected.
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COMSTRUCTION

PERFORMAMCE

ADAPTORS

POWER
AECUIREMENTS

Toe Avo Yaive Data Manual which 1s supplied with the insiroment provides a linc of dats
foet sl valve likely 1o be enco 1|1r¢ ed. The dita wiven comprises the pin combimitivns, in the order

of their stindacd numbering and io the fomsy o which they apo2ar |1 the VALYE Pl SELECTOR
gwitch window, tap |,_;||:.~ or M-:‘ir, .,.,u..n._L conmertion iCoany, heser yolis, enode wolls, scoesa volts,
nemiiive grid voltz, opsiting dnode ceerent and siutual conductznce (o load cocrent i the case ol a

reczifier), Where m::u:l::ule slectrnde assemblieg are concerned test detaily foreach assembiy ure Siven.
Should it be necessary to fest 2 vaive that does mor :ij:n:a: in the maoval, the base sonnections und
manufacturers’ of ather recommended rest dzta zan be directly set ugp:

The mechameal eomstiruction. of the instriment has been -:L._‘=|gn|:d to gombing a-pleasing
streamiined appearance with 2 high degree of mechanical strength. All cc-m:-cntnts likelw to perquire
adjustment or replecement in seTvics arc located to emsure metimum of ":s_lzuluw ALl mizim
sontrolz arc front pancl mounted and the mstoument s supplied complets with mains ead.

Fipirisen valve bases toeether with an additicnal SPL4(3 socker, which will accepra fangs of
adapeazg, is provided. A thireen way, @ficen tenk VALVE PINM SELECTOR. switch cnables any
valve bin 10 be connected 1o any slecwode aircuit. The SELECTOR switch 1s marked with fignres
and letters which cneble code mumbers to be s2t up from the “AND Valve Data Maoguzl.

insteument witl ast Falyes with pio coonesionsup o thictesn as follows—

[ha

(17 Zheck the heater Conumuity. ]

{23 Moeasure nsuizdon betwesn slectrodes with the vialve cold,

{3} Mezssure menietion Detween slecirodes wilh the wlve hot

{41 Mlepsurs cathode hegier nsul _'.I:;r._1 {for mu:llr_-z.-:[_l}r |'||3E'=.r_"f_ 7 ._'|‘.-'L":-'._':', 5

(5} Bapidly mdicete whethes a valvec (s good o bed, uze being made of 2 colaored replace
wonadd geabe which muinal conductance as the operative Daremeter.

(&) Measure the mutal conductance of & valve. (Hoth cootrol god to anode and ‘coptral

grid o scToen.)
(71 Measure thesnods end soreen curzent 1o ar.l-,l'* azd muliiple valves.
(8) Troduce sufScicnt dara to coablc static and dyvoames sharactsristic curves to be plotred.
(9% Theck rectificrs and digdes under ioad sonditiwos,
(I Wlensure gas curmencoup o LOOpA sl
Anautomans visusl warpine device ppecaies iF Sertain circuiz within the imstrunrenc are
inzdveriently sberlcaded by the -_.|;.¢ aar, mf i asshort acenrs with & valve under fest. The vsc of
specizlly desicned  cirouits, ¥ictually elimingees the passibilicy of a valve onder ezt bursting inco
spuriows osciliztom.

I thi -valve basg required s ool avaslable poothe valve pansl; iowill be necessary fouss an
zdaptor. Adeprors which an be glug aci inea the 3T 145 s0cket on the '-.':]"\."E canel e follows—
Lix4 [rxs: Ox, I_I‘.-c:;.-, Mo and B ".n:'amnr;. are also available for =se with the Internatiznal
Thozal Walveholder as Mollows: =544 and TAA {Acorn ‘-.'ah“'i'l aAT7, B3G, BTA, BEBR, Continenizl
B pum 18], Additional adaptors can be 5.111_::_-:![[—:;: o custcmers’ ceguirsmenls

The msiriment oparates from the following a.c. sup;-ljhb —
TI0%, 1200, J00=2400 in 10 yoit stops. Power ‘Tl.lp;ll::" .rn:uu-:::;' I to-fals. A fips Yolape control
iz pr-._'l\']-;_-:.-;] .,tul,n COMPEnEAes faT mains voltage varfution m tws voli steps foom — ) volts Lo 190
volts tmclusive, Power consumption, 50 waits maximum.
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PHIMCIPLES
OF OFERATION

BASIC
CIRCLITHY

T Lzster iz basically desymed to chock the valve according o s static charaersristies which
would normally require the provision of the requisite range of varighle d.c. suppliss, The difficulty
ficx in the regulation problests involved iz the supply of a wide rangs of d.o. annde and T
voltage, on which the loading might vary from a fraction of = milliamp o I00mA dependent on
the tyme of valve being testzd and the ganure of the Test being performied. Such a requirement could,
of course, bs met by the provision of a gumber of ragilaled power supplies but this would terder the
imstrument both cumbersonre and expensive, whilst (he comsiderable medering reguired ‘would not
oy mean additional sxpense; bur alio make the instrament JiSoult 1o poe apt would ot sniirely
cvercome all the problems.

it cin be showmn howewer, that i alternating slecirode voltzpes: preapplicd in their corFect
Proportions, an ampliving valve can (by virtue of its property of soif rectification) be catsed 1o give
d.c. encde and sereen currents, whish for all orectical purposes. beer 2n almost coONStant relilions e
1o thode abiains] rom its dc. st charactenstics,

This immediatzly simplifies the prablem of providing poswer supplies for the valve under fes
and the design of tiuiny trensiommers oo give nesligiole e rulalion errors over a wida range of secondary
wurrents "B &, gompadralively. simple natter, whilst the ranes of elestrode vollape may be zimply
provided DY sppropoals secondary tappings selected by calivrated switches, T his aliminzies the
neessity for separate melerdng, thus minimizing o a very largs sxtent, problems ol size, weisht and
s

A stight diffienlty pcenrs in the sunply of the variable nogarive 2rid bias vol 2o "which wonld
nermiadly consist of an airernating voliage of suitable magnitude applisd i anti-phase to the anode
wollinge, Simoe rectification occurs et the anode Gind soreen) and the prid showld nor pass curtent;
it Will he readily secn thar diriog the Hzif cyale the inode and scresn = ooz Passing curTsor =
pasitive hall eycle of considerable magnitude is applisd 1o the grid with the result that the fatter cian
pass a damaging amoun: of current,: The inclusion of & simole half wave psctifiar cireuic wilhour
smoothing, between Lhe tmansformer winding and the variakle grid voltage supply, will suppress
the posicive half cvele whilst 52l maintaining the sinesoidal form of the oporalive negedive hali cvele,

The operation of (he Valve Tester is based on the foliowing relationszip:—

Il upplizd r.m.s. ennds {and screen} voltage = 01 % Vadec.
and

Mean value of half wave rectilisd bias valtage = i Veds
then,

Gu3 = Twde {where 12 dic. iz static
anpde cocrent) if Vi .ol end Vo do:
were applied d.o. tesr voltapes.

This relationship helds for all practival purposes over the full chamctesistic whish enables
accurale lesiing of velves, at any pomt on their characieristis o be carisd out with sinple and
compact appamalus. This scouracy is Just as necessicy on the simple "m0’ ng e’ yne of ingtrument
as on & complels characteristc meter, as it mey be necessary te ser the test piHnt anvwhers on the
characteristic ta correspond o required working conditions, Further, in the 2htence of eny predaler-
mined test figure it musl be possible 1o determine teat candilions dicectly from the manufacturers’
published curves oF data.

Mlean docoanode cerrent

Cne of the main funstions of the tesier 15 thal of o mparalive lesting al’ mistws] conductznos. This
iz accomplished by apoiying the appropriale anode, sereen, grid and hester voltages ta the vaive and
superimpasing. uoon the grid bizs vollage, a small signal o1 =2 high audio frequency. The anode
currear of tie valve passes through o low impedance filier, This extraces the signal frequancy SOM-
ponent of the cursent and rejects the power frequency (and it harmonics). The signal freouency
componant is amplifed and its mean valne displayed on o meter. By scitahle choice of cironil aluss
thic becomes & direct temsure of the vilve muinel condaclanue, this figure being comoarad with the
nominel muzzel comduciance o give comparalive pandness on oy goloured soela Fig, 1. shows this
drrangement 1o SlEgrammatic fpom.




CHAPTER TWO — PAGE 7

TECHNICAL INFORMATION

FIGURE 1
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The rectifier iz loaded with & resistor B1 in Fig. 2, and g ressrvoir capecitior T in paralfsl,
Sinnsoidsl voltage Ve is applicd of suficient magmitnde 1o operate the rectifier on the linsar norton of it
voaractsristis, so (Qat the combination should pess a rectified enrrent squal to the masximum o
wament for the valve. The valumster M measures the volteae developed across the lozd R in Fiz. 2
anl the moter ranges are selected by the appropriate mungs resistor Bt in Fig. 2 suck that the mited
curreni through the Ioad w4l deflect the meter M approximalely o the middle of the “cood” zone of
the scale, The proportionate defliection on the coloured scale denotes the slate of the valve, Switching
ol anode voltags and meter range Is panged so ther rectified currents of TmA, SmA, A0mA, 60mA,
Lalma, LEmA, per anode are availzble, ench anode of = full wave rectifier beins tested separately.
The ImA and SmA rangss are also seitable for signal diods tosting. Perfest dicdes give approximulels
full scale dedfection on sach rangs. Smell signal diodss, and smeli current, high voltzge, rectifers,
since they mey be either of very high or very low impedancs are catered for by special eirenj
arfangements wWhich tend 1o be ‘curmenr forcing’.  Hence low immpedence diodes tend to read as
perjes! diodes 2t full seale deflection whilst high impedance diodes tend to read lowsr down on the
‘goad! remon of the scale.

A combimution of the positdon: marked on the LEAKAGE switch and the CTROUIT
SELECTOR switch provides (actiities for checking heater consinuzity and cuthodes lealezae prios to
the application of nperting vollages o the valve. Tn addition inter—ciotrrode leakags mey be measured
with (b= valve hot with & naximam of 50% d.¢. applied,

Siuce a short cirenil, 15 o fact, a measune of (e leakeoe test voltnge (derived from the erid
vallage supply) this is vsed in checking the setting of the mains voltage of the instrument = pasizian
SET ~_ Atthis position a short is plazed on the insulatiog test circuit and the Mains Yoltzoe Selector
is adjusted until the meler poister is at the SET -~ position, at which point the mrd volage snd
therefore all ather opemating voltames are correcty proportioned.

-"t':ﬁl’lﬁlif"rﬂa_‘-' heving twa heavy duty comtacts in the primary ciccuin of cthe fLp traoslfomnes
anc a chrreilscotl conmected in the anode and screen cirouiis, will be opereted by am overload,
aszociated with either or both of these circuits. If the relay is vperaied, an adéitional liwhi dory
conwzet will ‘meke!, wo-form & Bold cicmuid and at the same o a2 bles WAIMIng lamp- mounied on
the frool panel will be llaminated, As a firther preemition, the two heavy dusy contucls will hreak,
ciiennoectmy the .t transformer from the mains supply, Normal operation cannot be restored el
the ingtroment is switched off, the faill should then be rectified and ths instroment switched on awwin.

The problem of self oscillalion, which can scour with high slope valves occurs at a randem
aigh frequency and is due o intersvabveholder wiring. This hes been almost enzirely elicminated by
wiring the valveholder panet in continuous loops of pre-determined lenprhs, 50 that any valve inssried
would tend to ossillaze at = definite frequency dependent oo the loop lengths. Thess separite inter-
connection loops are then loaded with ferroxcube beads so that iespective of the valvshalder ind
pin combination weed, cacillation cannot ocour when testing valves with conventional characlsristics.
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THE WALWE HOLDER
FAMNEL AND

VALVE PIN
SELECTOR

SWITCH

The walveholder pane! comprises 14 wilvsholders of the ioliowing type:—Uritish 45 pin,
B apnd BaY Ti7 05, BEA, BRly, BiG, BD, B9G, [ntermational Oecal, BIOB, 3 pin “uavistar, 7 pin
Muvisior, 12 pin Cormpacerons and = Mang lead valveholder. Tnoaddition o SP14/3 chiassis modnting
socket 13 provided for use with & cinge of aczpters thus snehiing cheolats ur now rype valves 1o ba
tested. The followiog adsntors are availabler—[IXd, UXE, TIXE. ITXY MOE. BT Adaplors ars
also available for use with the Tnteroaticnal Oetal valvehalder as follows— 344 and TAMA (Acern
valvesy aAT, Bl ATA, BEBR, Continsncal 2 pin (Fd). Additionzl adaptors czn be supplied 10
CustOmers rEquiramenls,

All valveholders are wired with their comresponding oins in pars Lz 2l pins nemberad
'I' are wired topether, ail pins numberad ‘2" and so on. This wiring combication is azsocizred with
the ¥YALVE PIMN SELECTOIE switch which epablzs any aos of the thiresn standard om mumbers
10 he connected Lo 2oy one of the slectrode test Srcuis in the instrament, taus enabling uny elecirode
combination oo be set v far all walveholders.

1iel

It will e seen that the SELECTOR swirch comprises fifteen thumb rollers mpmbecsd from
it 1o fight | ta 12, TC1 and T, This oumbering appezrs an the escndcheon immediatelv i front
af the follers and corresponds o the valve pins in the onder of tisic attmdard pin numbering, Thos
valves willt any nember of pin confecions up 2 thirfesn c2n be zccormmocdared. To cater foe {op
cap and other external wvilve connections two soekets Rave been providad. towether wich shoes Jeads:
fitted =t one end with a plug for inserticn inwo the sockets, whilst the famote and is Srted with =
unsversal donnection clip to czier for most types of exfernel valve connestions. Alse an the valv
holder pane! arc thres [Inks marked 4, ¢ and & which cnables 4 resistive [aad to be inzersed in the
Appropriziz anode ne guthode cirewits, and the current (o ke mensursd in the hssror circuwit.

The thirteen positions of eachk rofler ars marked oo underr—
] I 3z 3 - b} &5 T b = - 3l &
| F

- r L e
dg

= = T A T g g N S

Ly
=

Ihe numbers 2nd symbols are provided in order tat the switch cen he eapidly s=c op from
e code numtbers miven in the Ave Velve Tala Maoual, the CCmEEDending clectrods denominedons
Being shown by the letier which IODEErS i L escemohenn opening immediately below the oumeer

ein;

Ihus —
& f-prrssponds 10 3 pin which should not be connected, and on which 2n interng| elsctrode
= may o anchored. Such pins zre marked. L in manufacturers” Hoarzsure, This switch

posifiod leaves the paciicular valve pin ditcoonected from ANV Sironit:

Curresponds to czthode oF any other slecirnds narmally connestad 1o cathode Le., g5
Corresponds to heater, normally sarthy o conneciss 0o nagziive, LT, 00 the case of 9
Battery valve,
Corresponds to other heater connection v centre k.

| o e o

_.
F|

jm gl W1
.|.

Commesponds to conorol grid,

o

Corresponds 1 he contral grid of the second section of 4 mudiinle valve,

5"
& Corresponds 1o the control mrid of che third section of 1 multipis vilve,
7 Corresponds 1o the sereen arid ina simgls or meltiple walve,

ra
[

Correspornds 10 the anode of single ar multiple amiplifier valyes,

14 ol

Corresponds to the fifst digde anods of signal dicdes, rectifiers or multinle slesizade

valves,

B i
A

Correspands [0 the sacond dinde anode of signal digdes, rectifiers or muktiple clectrode
vilvas.

L

Corrzsponds 1o the thind diode anode present i soms valves,

-

T

e

Corrgsponds to the fousth dicde ancde present in some valvas,

rras

[ oS

-
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LINKS ©ON THE
VALWVE HOLDER

PAMEL

MOTES

CONTROL PANEL

FUMCTION
COMTROLS

These links ars connected in the anods, cezhode amd heater circuits respactively. The links
in the anode and cathode =nabie a foad 1o be insemed in the aporoprigie circuit of {he valve ender
tcat. By remmoving these shoriiog links, z2nd ingerting the reguoired resistive load across the rerminels
which it i esired to include in the circuic, it is possible to obrain the dvmumic characterislic al (e
valve or clectrode sysiem under rest. Tha ok (o the Reater cirmgie snables ieates wurrene to be manitored,

(17 Rewirs of possible igh veltuges on the sharting Links.

(2} Always ensore comees positioning wnd sswuricy of shoring links especially alier meplacemant
tllownng use of cirouie brealking Tasficy;

(1) Loads osfer than rosistive mast oot be used wnder ANy CIMCUMSiances.

. _ Al main contpals are frone panel ;n-:_ll:.'nl_:i_J end for ese of use, switches gssociated with test
ungions have hesn mounted ogether und switches assocfided with electrode supplies arc 2l

groupsd together. The controls and their fumciions are listed balow:—

The Circuit Selector switch  This is a five position switch which detenmines the rypes of s
e undertaken on the mstrument. All the peressery internal cirouit connections sre made automatically
0 satisey che fast cooditions required, whils) imternal test circuits unnecassary 1o the sarticular (et in
fand are cemoved from the valve, Thoe switch posidons on the CIRCUIT 53ELECTOR sre—
CHECK I’{_]. Atithis ;ll'_"ﬁiﬂl:l'l, in CL!'_'I_’:UJJE:.G'I'I with the LEAK AGE =nd SET ~ switches [ctal hl:l'.;l'r'r':l
the supply villags 15 5ot to the corcest operzuing value, the valve is zisn suitably connecred for the
cold electrode leakege test. and bhealer continuiny:

CREIECE (H). At thiz positiva, i conjunction with the LEAKAGE switch (see below] the valve under
testcan be mested ST electrode [=akape with the valve hor, The sirpply voltape can alsn he reschecked
15 ahove, withoee disconpscime the velve haater,

Iv checked for cathode to Begler msulation

i

- ING: AL this position, the walve s aulomatics]
with the heater vollags applicd. ,

TEST: 'When set to this pesition end in conjunction with the ELECTRODE SELECTOR. switeh
artd ofher relevent controls the walve iz tosted for ite normal cha racteristics, Adso arthis positicn and
b cpunction with the appropoale settines of the ELECTEODE SELECTOR swiich, siznal dindes

and rectifying v2ives can be checked,

e Abtnws posttion the mA meter is connectad in series with the conlol prid connection, and
direct ipdication of any g surrenn Bowring will he given oo the meter. The IINA merer movemiens is
shunted to provide a full scale defecdon of 10014,

P

Electrode Selector Switch  Thisswich, i conjunction wich the CIRCUIT SELECTOR,, enahies
the panel meters 1o he associzted with the anpdesireuit under test. Teiedes, peatodes and mualtple erid

welves gre checked with the ELECTRODE SELECTOR switch sel o ', @V, and 2" whilst diodes
and rectifiers -are checkied 2t positiong a7 4", e, and a5™" us reguirad,

Set — Switch  This swilch in conjunction with the ~ position on the LEAKAGE switch cnabies
final mzins voltage adjustment to be made, when the CERCLIIT SELECTOR switch is in cither the
CHECK (C) or CHECK (T positions.

Laakage Switehl  This is a twelve posttion switch. which combinsd with the CIRCUTRESELECTOR
sweiteh enubles the SET ~ control to be adjusted with the valve either hot or coid, provides an indication
of bealer continuicy and alza epables any clectrode, from which leakaae oocurs ta e ascartiined .
The relative switch positiong are as follows —

= AL this position of the switch and with the CIRCUIT SELECTOR switch set to CHECK (C)
or CHECK (H), {see above under 'Set~ Switch’), the SET ~ control may be adjusted to the carrect
Greralisg ousition a5 indicared by the meter,
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bl AUthis position with the CIRCUIT SELECTOR switch set oo CTHECK (C) hezter continuity,
with the ralve colid, will be ipdicated by a sbort oo the insulation scale of the meisr.

i) . Avthizposition with the CTRCTIIT SELECTOR. seitch set to CHECE {2 wibods fakags
with the valve cold, will De indicsted on rhe ooweter,

Arall rcmaﬂ'inﬂ nings ‘pasitions of the LEAEAGE swiich, the alacitods rom winch lealage may
gorur, will be it d]i:'-'l:"“li on themeter (with e valve either hot ¢r cold depeadent npon the positian
of 1he CTRCULT SELECTOR swin ch). With the CIRCUIT SELECTOR switch set to CHECK [y
any lenkaze will be with the veive cold =nd with the CIRCUTT SELECTOR switch set to CHECK
(H)the leakage indicated will b with the bearer voltzge zpplicd.

Heater Welts  Heater vollages are selected by means of three swilches, snzbling a fine adiustment
of meater voltage o be abtyined. One, & twelve way rolaoy switch iz scated from 9 e 114 Yolis in
fen ot steps, the sccond, o ten way switch, aywers 0 Lo % volts io 1 volt steps and Lhe thicd swilch
covers 0o 0.4 volts In 0.0 volt steps. The valnes of voltage covered by Lhess thres switches are additive,
[zus the heater voltege may be set oo any vahoe Betwesn (and 1122 volls 1o ner=ments of (L1 walts,

Anade and Scraan Volts These switches enable the requisice elecmode voltzge betweea 13.6 and
400 volts o be applied o sereen and doode of valves for the purposs of carmrying cul valve
characteristc measurerments.

Grid Valts  Contrel of gid voltage is by meaes of = vadable poteotiomster end an associatsd four
position swinch wiich tﬂfﬂ‘ 5 [he negative soad wolts for {be valve under test Lo be set up to any value
betwern 0end minns 104 w:ulls. Four parses g peoyided, O to 3, 0 600 10, O 4o 30, and 0 do T valis,

mA. Switch  Operation of this switch allows the valve anode corrent 1o be messured in millizmps
o0 the mioges coversd Dy the section of the swich marked Ta, e, 3; 10, 30 2nd 100mA S5,

DEtfm ranges eovered Ty che TWE. S==tom of (his -u-m.J: -:J fodes and rectifiers are loaded for
the nominaktrrent in milliamgs st tated at sach positicn, Le. 1 5, 15, 30, 50, 120, and 130 ma. The
qualicy of the ulaﬂs_l‘r'xt:'.-*_r is then indicated on the culowrs] sols of (he meler matked Tiodes 2nd
Hectifers".

NOTE: The calibration marks oo the diode recofier switch are purely nomins! and ere epproximate
rest currenis azly.

: Az the position of this switeh marked wath 1 dot apd when the CIRCUIT SELECTOR gwitch
15 g2t toothe TEST pesition, both melers are shorted out, This' provides protection foc the meter
MOy amens JuTITT Crameir

A Meter  Lincarsoales calibrated 0 (o 100 20d 0 Lo 30 are provided for the mezsurement of anode
and screen curTent. A farther scale calibmi=d m me=echuns wxdiceres messiremenis ol msulatios resiss-
gmos. The SET ~ position is also marked op1hes sade gt wineh position Ih:-, Oopl maing adjistiment is
made. A coleured goodireplace soale [odrates the quality of rectiliers aod diodes under lesl,

m-':'u""-" Switch To=switch selects the sppropoiate scefe of the mA Y meter, e &, 20 or S0med Y full

sile defleclion. With this switch 21 10 the podmon marked 'CAL'2 calinrerion check is proviced for Lhe
m Voll mater. Al the "CAL’ position the pofmer sheuld lic on the red calibration line marked CAL,
Adjusiment 1= provided by potentiometer RY1, which is wisihle when the plug button is removed
[roro the mght hand sid= penn:l of the insroment

mASMN Meter This meter is provided specifically for the continious monitering or cormparative tasting
of mumal condustance. Continlons meniodns is provided on the 3in, atin sele of the meter czli-
brered O to 6 and 0 to 20 while & second smmller somle, proporticnally eelated 1o the main szale
togerher with & coloured gendireplace sole prowvides fueolities for the comparztive testing of monn
conduciancs.

LT e imiin::'.-iug arrow an the coloured seale =0 1o the nominal mutual conductiance fgurs
o the smaller calibeated wcale, the dividiog e betwess the red ::n:i green sections of Ue colpursd
soale will be pazitioned @t hall 1 hl-z valus om the oot soale, Should the waive of mutual conductan
b leas than 3054 of the nominil vales, the meter pointer will lie in the :elj zone of the coloured s=le
angd 3 reject vidve will be mdicated,

Fush Buttors Thes owe push buttons ga sssocizied with the mA znd mA W switches cnabls scrozn
Parsmaiers 1o be maonitored pn the relevent meter. With the mA switch 2et to a range in the 1a sectorn,
deprassingt he azzociated gr huron monitors soreen current. Depressing the nush hurinn asspciated with
the mA Y switch, when it is sct to any posnon sxcept the cne marked CAL, moniters the soreen
muiusl conduciance. Hoth swinches mugl be bedd depressed whilst messorements are mhen.

Lemps  Thered SUPPLY larop will e illaméresred when the muaing sepply is conpested to the i_n.m'll:
rrant 2nd tha mains switch iz get o the ON posmon. The bl OVERLOAT Lamp will be illumenaied
shvould the selety reley be pperatcd by 'y fanbry vabes or insdverment overioad,
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THE COMMNECTION Azcertzin (he voitage of the mains supply and set the MATNS VOLTAGE SELECTOR,
OF THE Access 1o the VOLTAGE SELECTOR PANEL can be’gained by ‘l:I:I:I.I'J'q'E of the left hand side
INSTRUMENT T &  penel which éxpumes a COARSE YOLTAGE SELECTOR macked, 110, 120, 206, 210, 220, 230
guppLy 2zd 240%. Tha fmse should -j“ msected Inthe position which iz marked with the oceresr velue to
VOLTAGE th‘dﬂl‘-:':":r' voltageé avalable. Ensurs that the instroment is switched off whilst the s¢justments are

made:

Connect the maing T2ad of the instnement 1o the power quoply, Set the MATNS switch ud
the panel toits "N positon, and observe thar the red panel indicator lamp is fluminated, The valve
to be tested should WOT ba ingerted at this stage.

FINAL SETTING et the CIRCINT SELECTOER switch o the position CHECK {:_'.“] am] the [EAKAGE
OF THE MAINS switch to ~. Tha mA meter pointer should now mave across the wals and comes to rest mear
VOLTAGE SELECTQOR  the blzck region of the insulztion scale denoiing zero chms. Retazs the SET ~ cootrol undl the meter
PANEL Doiner is 25 nesr as possible to the red line marked ~ in the middle of this black scale marking.
If the initial zerting of the mains voltags selector is carrect, it will be oussible for the meter pointer
o be moved o gither side of the red lins ‘W.!‘.gt 12 3ET = conteol. If this is not pessible 2nd rotation
af the SET -~ contral does oot snable the pointer to reach the ~ mark from =ither direction, then
the initial maing setting should be moved o the nexr appropriate I:E:"'III_b the pext higher tzppiog
if the painter is too far rght of the ~ mark, and in a similar manner it should be moved to the next
lowver [--'.ﬂ':?'UJE» if the pomter is to the left of the 3ET ~ mark. Once the mains voltage setting hes been
correctly 3et, provided extensive mainsg fluctuations do not occur, test voltames are autometically
correct 'hmusum L the Imstrumest.

FROCEDLRE The procedurs for secting o a valve for test 1= 25 follows—

FOR SETTING From scme suitable sovrce ic., the "AVO' Valve Date Mazual, Maoufacturers” Valve Data
UP VALVE BASE  aor any other Manual of Valve data, determine the pin connections for the Vaive. Ratate the roller
CONMNECTIONS of the VALVE PIN SELECTOR switch until the ¢ode number or elestrode letier combizution
appears 1o the window, reading from left (o cight in accordance with the standard pin numibering
sequence. When a valve neg less than 13 pins the fre= rollers on the right of the set op combination

correspond 1o mon-exgigtent valve slectrodes, and should be get ap 0, (See alzo Chapter 3.)
The LLCMDEnYIng examples show how {0 correlace the base pin datg and the equivalent

dumber (o vanous valves in comman use,
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OPERATING INSTRUCTIONS

2 UzIMG THE

AVD WALVE DATA

MAMUAL

SETTING UP

THE INSTRUMENT
FROM
MAMUFACTURERS
CATA

The: following notes are given to assist vsers of the Ave Valve Datz Manuval, particukirly when
testing mulltiple slectrode vaives,

I'j_ll

(bl

{1z]

fa

(i

{1

Abbreviatinns 'he abbreviations in Lo Aown Valve Dars Manual are as [olfows —

Vi —  Apods Voltags

at —  Cantral God Waoltape

Waa — Screen Woltize

1a, mA — Anode (plate) Cacrent momilliamps

oy A Y —  Muiualconductance in-mitlizmps pee voll
s — Heater ur Filamzot Yolags

Rz —  Exmmal Azncde Load Resistance.

2% rastifisr pentodes the ficst

Mulrigle Electrode Valves, For multiple clezroda valves sus
fwersection of the welve.

lime of data given Jor any ane of these valves reférs to e recti

Diguble Flectrode Valves. “When testng double elecirade salves such as toiode hexodes,
triode pentidss, o dissimilar double pentodes. the vpper line of daty gives for these particulae
valves, aiways apples 1o the trinde ssction of the trinde haxade ar trigds peniode or o sectizn
I ot Jdissimiliz double peatades: The luwer line of data refers to tha hexode or oentods section
vrtosection X ol doutle penoodes,

Llizgimilar Treble Pentodes.  For these valves the upper line of deta for any particofer valve
refers to section | (and also o zoction 2 or section 3 iF they have the seme charactesistics s
fecticn 11 The lower line of data applies ro the remainiop section.

Quadrple Dindes.  For z small number of these valves, 1e., 8JU% the anodes of dindes
I amed 1 are covpled inlermelly to the cathodes of dicdes 2 and 4. In such cases swo Valve Pin

Stlegter switch codings are mven n order that sach diods may be tostnd scparatly

Varigtions of 2 Basic Valve Type.  These variations ase indiczred 5y 2 sufix to the hasic tvpe
desipnation” These suffites indiczze only mechanical differences and do not affect the basie
ParAmeleTs A% messured on the Valve Chaacteristic Meter. In these cases ic s company policy
i indicets ‘only the basic type in the Avo Valve Date Manual. For information we give helow
A-bztof the suflises 1z more zeneral uzs;—

Basic Tvpe—ala includsd in the Ave Valve Data Maoual.

Basic Types with suffizes -~ 6164, SLEB, 6LaG. SLEGT, GLACTA, 6LEW, BLEWGT.
ALAWITTA . Theze ere noc included in the Awvd Valve Dtz tdaoual,

-

Crid Bins Yolizge Mot Given.  Forsoms valves 2 orid bizs waltepe iz not eiven as mucubuturers
do not recommend the use of a Axed bins voltage for these valves. This apphies pacticulardy iz
the case of high sicpe, frame arid valves when a very small change in grid valtage would ragult
In & viery areql incresse in anode current. In thess cascs it is sugeested that the erid volluge s
edjuszad Unfil the correet value of aoods custent is ohizined. ¥

Tuning [ndicators. Vaive Dala for roning indicaznes i3 sow contained in the main section
of the Valve Data Mupual amd not in the appendic as in (e Valve Deta Manuzl for the
VM ME.4. The targel vults are miven in the Vo colume, and the value of load resistor in
the Addencz calammn,

in the column headed “Top Cap’. figures are inserted in place of electrodes. to conform with
lnziengraving on the roller selectorz. For g valve having oo top cap the code "00° i3 uscd.

The following nodes are miven o assist vsers of data other then the Avo Velve Data Manual.

)

For valves with ping which are intemally ‘connected, the appropriate oller of the valve Pin
selecror switely should be sat ap O —

[¥ using date issued by United Seates of other manufacturers the term ‘trenscondectancs’
replices ‘mutual conductance’. Transcondugiance {given in micromhos) divided Bw 1000,
eives mutual conduztancs in mAT, e
el et |r¢;15|;un-_'ir_r:t5-.-..::: {miccambns)
|30
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SETTING
ELECTRODE
VOLTAGES

INMSULATION CHECKS
WITH THE WALVE
COLD

INSULATION CHECKS
WITH THE
= VALVE HOT

CATHODE TO
HEATER
INEULATICM
CHECEHK

MEASUAREMENT OF
MUTUAL
COMNDUCTAMCE

(g When testing rriode hexode valves which have II'Ir_E rid af the !:]'i-:u:l.ﬂ. sectinn internsily con-
nected to the njector grid of the hexode, the valve Pin Selector switch shouid ke $2i up normally
for the triode section. However, when setfing up the hexads section, the rid of the triode sac-
tion shod Be slrpoed o the prodoof the hexode SCCTION, {i.e. get Loy pozition 53 This removes
the S0V hizg {froan-the imector smd of the hexode saction. Since the biss has now been removed
from the triode grid, the trinds anods must be disconnected by sciting the roller o 0: Failure
to do this will result in excessive anode curreal and will modify: the znede curment reading
for the hexode section.

id). When ihe grid volrage iz not stated; but a value of cathods blas resistor s wiven. one of Two
methods should be used,

11 Calezlate the vollags drop actoss the resistor esing the Tl —
v =8 I} Rk
- - EI. - l"I . - .
wiere Ta, Tgz are I & and Bk iz m ohms
(i1} Set the grid voltage to zere and connect the cathode bias across the cathode link an the
va]»‘chul-;:g: paosl. On completion of the 12z, the cathode resisoor should be temaoved
from the link.

(el Some meoufactursrs, guote a pasitive grid voltages tagether with & cethode hias resistor veiue,
It will be found that i the voltage develaped acrogs the resistor is subtrzcted from the positive
vidtage, & negalive wollage will result. It iz this negative voltuse which should be s=i oo the
Megative Crid Vol conirol.
{f)  Hester cumment should be limited fo SA for bealer volizges of apto 9,9V, For voltages above
this, heater corrent should be limited 1o 34, Whez valves with sebstantially high heezer corrents
ars under test, the volt drop in the test circutt may De appreciable, This may be: compan-
sated for by iocressing the heater volls by i1 12 0.2 wolts per amipare of the nominsl hester
curneges I desited; heatar wolts may be monitored with 2 sub-ttaindard #.c. voltmerer, by
tapping the aporoprate ping of the valveholder adjacent 1o the valve uoder tes:.

From the Ave Valve Dara Manual of Magufaciurers™ datz, sscertain the slecrrode voltzges
sor the valve under west. Set the heater, grid, anods and screen veltage switches Lo the 2ormect value
for the valve under test and ingert (he valve in the zppropriate valveholder

With ihe CIRCUIT SELECTOR switeh at CHECK (C) rotzze the LEAKAGE switch
clockwise through its varous elestrode positions starling At posinoz b (C). At this position the meter
snonid indicate & short oo the insulation resistance scale confirming hester continuity, Al any ather
position any reading chlamed on the insulatian scale of the meisr will indicais an slectrode
insulation breakdowr,

Set the CTRCUIT SELECTOR switch to CHECE (). Allow sufeiznt (ime for the valve
aeater to warm np. Rolafe the TEAKAGE switch clockwise through the prid and anods cositions.
Any reading on the nsulation scale of the meter will depote 2o slectrode inalalion breakdown iz
mizcgnbims,

Set the CTRCUTT SELECTOR to o THS, Al this position the cathede (o heater insulation
figure with the valve heater hot will be direcrly indizated on the insulation resistance smle of the mA
meter. Tt 15 oot pasabls w state a rejection figurs for a vabve under test, for such a Tault will be of
congiderable imporlanes in some circoits, whilst in other cases its presenee hag victually no cone
sequence &1 ail.

Where an apprediable potential sxistz between hearer and cathads such as for instanee, in
eathode follower circuiis, or d.o. valve amplifisrs. the presence of 2 hester (o catkode Breakdown
af the order of merchms, cen often give rise to guite s=ricus trouble. Henter 1o cathode insulation
breakdown, either permenent or variable, can also give rise to noise in valve smplifiar cironits, If
on the ctzer hand, the value of the exiernal cathods to heater cirenit resiztance is only of the order
of a few hundred ohms, then g cathode to heater insulation breakdown of the order of fractions ol
i megolm or greater necd nol give rise 0o serious trouble,

Having compieted the inter-electrade insulaticn checks, some or all of the valve mutual
conductance characteristics would normally be mezsured. This may lake the form of the complets
platting of one or all of its characieristics, or the measurement of s mutual conducrance. Al thess
reguire aperalion of the main voltage and metar contrels and it is essential to =nsuc= that all the
requigite controls are comestly set. Thiz apolies 10 the setting of the Grid, Seresn and Anode voltzge
eontrols, the mA switch and the ELECTRODE SELECTOR switch. Tn partisular, whers the probable
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anade currenl of & valve s upknown, e mad switchoshould - be set to [0mA, o avoid possible
_El‘-"."l.gl-_' L s mieter movesstend iF the current Aowing sxeeeds the midc swaiciy seitinir, The mA switch
ey beozer suhgequentdy o lower foll scals current iF regquired. A jilicon dicds connsgled o the
siung 2cross the meter terminalsy provides some degres af peotection againgd averlouding the mete=e
movemesnt,

For mumeal condustance t2sting the instrament shoald be zot up as fallaws:—

Set Orul, Scegen and Anode solbyge o the value idisiel i the Valve Cata Manuel. Ze
the EI.._—_{'.“TRGDE SELECTOR o the desired dnode; the' ma switeh o the appropoale [a range,
and the CIRCUIT: SELECTOR. switch to TEST. This lssr switching operziion appiiss elscirode
viltagas oo the velve. Anode curment wiill be wlivated oo the approprsts mA mecr scale and the
vitlue wf mutual conductings will be -.|.j_.-|EI'|"$'-.": art the maA Yolt meter. Further sections of the valve
g e tested witbctie ELECTRODE SELECTOR ser (o othsr spprapriale anods postiions.

By dopressing the g2 bution, soroen oTent or sceecn mutual donductance will berdizpliyed,
The push brizons mos be held depresssd whilst mezsurements 2re i2ken.

NOTE: Shoutd the overload reluy vpsmals, (indiated by lghting of the blug OVERLOAD lamp),
switch off and check tor inourmect seitimg of the SELECTOR switch or slectrode volteges. 1F chese
ars correct but the relay continuss to operate when the Instmment 15 switched on agem, the valve
1= probsbiv soft {gassy) and the tgst should proceszd oo furmber, Sweiich off z2nd momove the wvalvs

unier test When switched oz agai the mstoiument should Feoctios sormeily,

T check the relative gocdness of the valez, gsing the colowred comparizsan seale wsoer d_m
thie rared v&iue of valve meez] conductiance from the Avo Valve Dae Manwel or omanoficiures'
data end sot the erpow of the coloured stale onthe mASY meter boothiz fgure. on the smezller soale.
This will auromtaically ser the dividicg line bstween the red and gresn sections of the coloured
scale, ar 50% of this vefus oo the main zcule, Le. if the arow 5 ser 1o three oo the smaller scale
the dividing line derween the red and gre=n sections will'lis 20°1.3° on the main scele. IT the meagured
muruzl conductance is less than 3055 of the rated Epurs the merer pointer-will Eo:in the red-or repect
section ol the scalel [D howevver, the DJ:.JB_.J.I."d. valve of muial conductancs 5 greaer than 3035 of
the rated: vatuz the merer pointer will e 1o the "CHO000 section of the coloured scale.

=

e TR
VALWVE To provide more comprzhensive mfvmoetion, the plotting of ooe, or a famify of muomal
CHARASTERISTIC  characseristics, can be sesdily undertaken with this Yeive Characteristic Mewer: The CIRCUIT

SELECTOR showld e ser 1o pusition TEST when the value of the approorizte clectrode currenis
can be plotted relative (o the a-:r'ms-r of the assoviated slectrods voltags swiches. . laiVe curves will
be teken at predstermined setting of anods andior screen yolfs, the reading of the ancde current
obtained being plotted wgdinst the setring on the varialle zrid bizs controls, Similady [uf ‘rh Lurves
will requiry o fxed selting of grid Dlas, anode corvent Deing plotted nenisst Uie siting of the ancde
varlass swilsh, Tor l.-hdl"ll-"-t::':;'u'lt curves for the joreen gz of (e valve the pozh button associale

with the mA swit<:|: Will nesd 0 B2 operated,

MEASLUHEMENTS

Dyvpasmis characterstics may beplodeed sicularly vsing selecled anode aoxd I-.-MJ'.IL':""d fads
connectzd at the appoopoiate Iinks oo the Valve Fanel, When settimg up for these tests the filowing

points should be noted -—

{2} A capacitor should not be kluded m the cathipde load as this ceuld result n smocthing of ths
matnede wavelomm, and resuliant sroos-in messuremenls.

By When sstiing Vg it may beomecessacy 10 make silowsancs for the voltage dropped-across: (e
cathode lozd.
eg  lrom the ."'n.\'-:‘l Walve Tiata Miunuval the test data fora Valve Tyvpe BECT 34 ist—
Vi = 15 volis, Ta = 10na
ﬂ.ﬂunu ngoan Bkoaf 50000 the woliags -::l-:lgpul.l gerdss Biowonld bedV. In
his amstancy the GRID VOLTS coniral should beosel o LIV @ orovide the
r:-;.:u red W of L& woliz,

ey Forche totrodes and pentode tesliog the circwl is arranged such that the stresn = oot decoupled
and thiz should not be atiempred.

Additional informaticn For multiple or special cypes of valve will be found in subsequent ooles,
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MEASUREMENT
OF GRID
CURREMT

INSTRUCTIONE
FOR TESTIMG
SPECIFIC

= TYEES

CHECKING
POWER
HECTIFPIERS

CHECKIMG SIGHMAL
DHODES

MULTIFLE DIQDES
AMD RECTIFIERS
(D, 20,000, OO0, B, AR

DIZDES AnD
RECTIFIERS
COMEBINED WITH
LTHES

ELECTRODOE
S55EMBLIER

iDT, BOT; SO0T, DF, DDP,
oTR)

el The  messurement of g'"J-i current may be made afzer mzLiuring the mual comduclznee.

Thiz measurement should not be made where an apoarent faull m the valve has previoosly cansed

the protoorive Telav 1o aperale (probably duc o gafipes), % &
Foi e e g St : ]

_ With the CIRCUILT SELECTOR switch set 1o GAS, the meter will indicaws erid corrent
direcily i pAL The metsr meeds a maxinmien of 100us fs.d. hat 3t i nat poesible 1A State [ha velus
il witlcaa ':-:3-]"-'?_ Dmtarnies useless dun o presesce Of gas) Thiz well decend enliraly upen the cicouit
i which it is 1o he used. .

The function of o vilve, as distiner from the tvoe Number Fiven fa 5 : S
it indicated hy a symbol in the Farm of eHans apoaaris nber Even 1 it by its mesufzcmee:
25 AMCTRLEC DY A symbol n tne form of welers appraring at the right of the test day. given in the
ANO publicarions, e.g., a hull wave rectifier i maurked "R whilst 2 full wave rectifier is desipmatcd
oy SRR I similar manner, diods valves are shown by the letter "I, the number of the diode
tlements being indicated by the number of *'Ds’. g, 'DDD refers 1o 2 tipke diode. 5

oo, ke testimp, of rectifying valves shouid ideally bs ascocianed with the requircments of Lhe
chrctul o wilca they are o opgrile. In most cases thropshow: the 'AVD" Valve Data Manual 1he
neure quobed denotes the sandand emission per anode o be sapected (rom the type of .'-_31;; u:':d._.-
el

Inzulztion checks nuty be made s elready deseribed. The ma switch has o oumber of POsItions
groupad (ogsther and lzbelled TR, the figure marked in these posilicns Being (he e T
expeciod per encde of the valve under rest. To check load currest the mA swilch should be et o
the load current given for the valve In the Valve Dan Mancel. Sel CIRCUIT SELECTOR 18 TEST
and the ELECTRODE SELECTOR either 1o ag’ in the case of o Balf WEVE rectifior, or 4.0 |hen
aq” [or = full wave rectifier. The quality of the valve will then e indiceted dirsctiv on the re Ty
go0d seude of the mA metee, : S it

The settifig of the mA switch can sither be Setermined from the tabuiared Gals Fiver. Ar oz
altermatively, he relaled. to the 1oral current that the valve is cequited to deliver, Thus, on 2 piece
of cquipment where the total b drain oo the rectifier i3 S0mA . thén a mactifior Toand "-';:!-'-I.IJ-:IJ_I of &0
will"be ‘2n sdequipte esl of the valve's emissive stete; assuming that il is 2 half wave r=ctider.
Alternatively, if the valve iz a new gne, the maker's raring for mexisium lced oor Ei Pt B by e
the hasiz for setting the mA switch, : : =

. An.the case of full wave rectifiers; each anode of the wilve i rated indeoendently and the
sgitmg.of the mA switeh should indicete helf the total vaive of the Zurrent which the valve :Ig|'¢|-\.|:||d
]‘l:-. expecied o deliver inoa full wave rectificr circuit, =.e., 2 velve =ied at A% mm "-J' [ 30mes N'.wf:-ulr*
he tegted with cuch ancde at the 60mA position. The load reting ziven in the Valve Date Menual
5 the load per gnods. - = hd . x

_ Signal diodes are checked in exactly 1he srme menner as rectifiers, except ther the mA swilch
i% ity sed Lo I ot Yaccerdiog to Lhe anade current frures miven in the dara, (Where “AVO Vilve
Data does ool give & curmrent [igure for a diode, it is alweys checked with the mater switeh 221 10 14
Imacpeailion ).

’ The I:S_LE:ig-;_'-::J_' multipte diodes and roctifiers i carried ‘out in the manner alcsady sxnlzined.
the ELECTRODE SELECTOR being used to selest the particular diode ar rectifier seetion  1he
emission of which 1= indicated on the mA meter replaceivond scale, '

Combined dindss and amplifving vaives are represenad in the o P P ' '
., jfoomE Since plifying v 5 prese . ¥ column af the Tata by
DT, ‘DDT" 2nd ‘DDDT for diode triodes, double diade triodes ‘and tripls diode triodes. whilst
D and "DDP indicates diode pentodes and double dinde pentades snd 'DTP diode-wrinds pentades.
The lesting of the separate ssctions of each vilve is curtied ol | tati HE the CIROCUIT
o FRLILE O NS SEpAn e ssllons of faca Vit -0l o rotation wils the CIRCUILT
SELECTOR at TEST and the ELECTRODE SELECTOR =t position g E st A r-:auir;j-
The rotation of the ELECTRODE SELECTOR to the 24", 247, 24" or g position wil
autcnaticelly st the imstrieent o readiness Tog fesimmgr the selected dicde with the mA switch se!
1 Tan Use DR seale,

An indication of [ailing emission will probebly give the most wesful resulis, As g sphsequent
test, therefore, i is helpful to note the anode current at the ealed 2ozt fieeres with the noming] Beater
voltzge applied, and then to decrense Lhe heater voltage by aporoxinaisly 1357 for a short period.
In the casc of 2 valve with a failing emission, the decrease in cathods lemperature will result in an
t.:lf::&sm: CICCoAss W Lhe wnode current, considerably greaer than the Pereeniage decrgpse in hedter
villape,
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CHECKING ek sthode reetifiers, designated by the symbol "CCR' can be tested in x similar manmsr,
COLD  butin thig ingtance, o limiling resistancs 35 required in ths anode circuit. Vaioez of anode vo ltag:,
i CATHODRE AppECaimeans snode current and Joad resistancs are wiven n the Yalve D;[ﬂ- tlameil, The dnod=

RECTIFIERS [ZCRY :':i-!?F!fﬂ_I;.!i"l!‘l 5:']_'2'.”': e removed and the recnmmendad vidue of Toad resistor shaosld be connected
auruss.the tirminals.

ODGUBLE TRIODES Dioubiz trigdes and deakic F'l:l."[uljl:" erecirdicared byl the fetters T znd *PP each section
AMD  Beuig tested mothe normal menn £T. -::I:l'EE-\.IDEI af cach-assembiy i makde oy the rot=iion |_"-|" he ELEC:
aOlUELE PENTODES TRODE SELECI Ato a” and a” {section under test). When double willves are used in closs
(TT, PR ‘B or‘hajanced’ circuits, & close match of thecharpcienisiics of both kebves s awsaniinl
When meusuring L siresn curment of double peaccdes b CHIT 4 LT COMmMOon ar separite
screcn grids and separate contyol arids, it 18 necsssary to switch from 2" ta a™ in erder ta o E"'“I“'L‘-"‘r'
the bizs and cut-off voltiges from the Sonteol erids. When testing vabres having 'z common control
Ered DU separate scroch Srids; iUis necessalry o pen cirouil theancde and screen nol beinp tested,
atherwise the measured current will apply-to Doth sections,

FREQLEMNLCY hszz walves are toswed as two separaie assemiblios, sepasiie dala being given foreach assembly
CHAMGCERS in the ¥alve Data Manueel,
[H. " TH.- Q. TP The ELECTRODE SELECTOR. should be szt w2’ when checking the trivde section and

B At when ches I'q:lI'J"-" the L-"I:Jr-i.'liﬂ SECIT.

CHECHKING Tuning indicntors (magic eyes) are tested with the concrais ser to the u,_l;'u:c.i givem Inoche

TUNING dath cabie, the wt'f'l"-iJ:F‘“-' VOLTS swilen being ws=d 1o obtain target volts (Wez in the Avo Valve

INDICATORS :'E‘i:l .'I‘ll'l"_":ﬂ.j- “'I'IE ri ppoopriate anade load inssried aocordancs with. the '.l""-‘l_“ shows o the

(Th agddenda cofume. Al .h._ E_:_:"EE.-._IJTIE'[_E .'!ll.'.'l._'\. g:ﬂ_u:n in 2 able the mods secrion shoold Be et foatood?

znd the ore fully: closed. Beducing the grid bizs o Zeca, the ave shoubl vpan felly and the value of

the anode current sheuld zpproximede to ther appearing in the tahle parhere siven) Tn e case of

douiple scnsitivicy indicators giving ﬂultlr & |....g--i respandizg o dif sr=nt sonsitivities, twio sels of
data (wnercopossiblel are given; the firster referring {0 the more sensitive indication.

THYRATROMS Small. thyrations ¢ =AU be chieckad By comparison, I set up &5 2 normal triode, but with .L
Himiging régiEnar uh::t wded i the anode link, (e tontmol riao being indicated By a comperison betwesr
he peak v fhiaa ;:u:hﬂﬂ anode colizes and the sat J]'.IF of t5e arid bias control whicl will p:.;v.m[
tha w‘ﬂl‘-’ﬂ giriking and passing anode furrenl. [ must be smphesised, however, that the muin valoe
of gach o 198003 in comparion only, 45 the hold-off grd bias vahle shown on the erid bias conloml
15 paly approximalely hull that of the bias which would normally be required to hold of the apods
gurpenl of the valve atl the psak anode vollags n yussdon. [n T"f‘ data columni whers infommation
eogivan oo e oo thyeatydns, I0 will be sesn that this comprises 2 VALVE PN SELECTOR
gwitch number, Heater voltage, Anode voltige, expecisd Anode current. and the value of the limiting
resistor required which will be found in the addendsn cobirin, The resisior should be of suiteble
walage and connected ecross the link torminals hefore the wlve 13 'uwn:ﬂ 1o its h.:ui.:l.:: arid volis

Atali I:| be 2o theit maxmuom seiting. With the mA switch sec o |'|| e the la =ecion, the ELECT-
RODE SELECTOR at =t end the CIRCLAT SELECTOR At TEST, the bigs on the vam_ should
he reduced wncil the veive arriles and anode cuerent fows, A -:-',uud valve will pass, spproximarely
the anode curment given in the dzoac (10 necessany redoce dsetiine of mA 5»»11,_,_1_,- 10is sestois suitahle

2% a0 cmizgzion check on thyratrons wsed in televigion smd commercial redio sguipment.

2 MEOM Meon pdiators miy be tested fur stoking, by sctting up the VALVE PIN SELECTOR
INDICATING h.l.-'l":..'. sichal dnode and cathods plos of the mobe zrecsci to T and | respectivaly, all other rollers
LAMPS ing cennectad oo 0 A sutails lead mestor {normaily: between 3,000 and . L3000 obms) should be
Lnulum:r_ m the anods circuit ink and the anade voltags switch shoold be szt 10 a peak value g3 near
as possiobe o {2nd o oo ceses lower thand che siriking voltage of the neon in question. The ;L_—:kmg
of the necn will of courss be indicat=d by a "-El_f.s_g.., of anode currenc. The maA switch shold be et
to “100° on the (a section. [t should be noted that whers the anode volrage refers to the peak applicd
voltage, s in the case of thymirons ind neons. the actual peak volage applied to the valve i high
thar thetindiston o the ancde vl switch,  To oblzin the peak voltzoe equivalent to a glven
serning of the aoods -':Il.Lgu swilch the ligure shiwn oo the switch should he. muliiplied by approxi-
mately 1.3 thus with the anode viltige switch et to o zpresent & d.oovoltzoe of 100V the peak applied
voltace 1= approximately 1500,
MUTE:  Itis ool recommended that Meon reference or stabiliser tuhes are tosted on thiz ingfrumen
as the valve munufacrurers’ state that the applicetion of 2o potentialy may damage the

valve under Lest,
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GEMERAL
PREECAUTIONE

T3 BE DBEERWVED
VWHEN UESIMG
THE WALWE
CHARACTERIETIC
METER

To will be realised that when dealms; with an insttument such as the YValvs Characteriztic Meter
with such fexibility of conteod, it is almos! impoessible 1o protect the instriment Lo such am exlent that
e operelor cennotl cavge dymage o silber the vabve or the mstrurent by game combinalion o
wromg setlimg of the controls or incorrect uge of the insirument. It is, therefore, impartant that the
correch procedune, as pravicusly oudined should be vsed i the zequence of the tosrs applicd. Valves
should: be tested for msolatdoz or breekdown: before full wollavss are upplisd For cheracteristic
tests. Where any doubl whitever exists as to the probable slecteods current likely to be pazsed,
the mA ewitch, shouid always be el to'ims Dighest current range and then smadually’ reduced in
crder to facthiiate reading of the electrads cumeni

In experimental work whers & verizble voltege is required 1o be aoplisd to the anode or screan
clectredes of the vaive, always stact with the lowsT voltzse appings and mereass only after correct
edjusimonts have been mads 10 the @A switch to sosare that the meter cirmust is ot overloedad by
an unknown current. Abways make sire that the VOLTAGE SELECTOR swilches have been correctly
zat for the velve before the ipgtnirsent i3 swiiched oo apein. In this respecl it s eond Draciics o
mtum the VOLTAGE SELECTOR switthes t0 their minimum position {particulerly HEATER
YOLTAGE switches) after a test bas beso applisd and before 2 new wilve i3 meected.

Take Gire mn zettmp the VALVE PIN SELECTOR switch to svoid wrongly sonoecting the
electrodes of the valve vnder test. In this respeat the antomatic cut-out is sdventagenns in that it wilt
usually protect & valve if high weosion voltzge iz insdverrently appiisd to the heater by ineorrest
seruing of the switeh but it must be pointed out thar afrer the switeh i vorrecty set, nothing can
zave the bearer om being busac out if an overloed heater woltage is appli=d by incorrect serting
af toe heater volizge switches.

I} ol apply test voltege 1o the velve without eOsurizE, thet where nesessary, 10p <ap coo-
prections have been correctly made, as & valve can offen be irmeparedbly damagzed hy running ot with
itz ekl of apods wronply connocoed.

Where a valve appears t¢ be performing =bnormally, as indicated for insiance by & contin-
uously riftng qr failling ancde cument which does not atiin a conditon of stability, do not jeave
the velve 'off 1é5e for 4 long penod to szs what will slimately happen, as this ill in 201 prohakiicy
rosult in the damaging of the vilyvs due Lo excessive curments in the anode or screen circnitz. o generel
i is MO necessary. of helpful to lsave'a velve on tegs for a considessblv longer period than is
noocszary o complete the tesl 1o guestion: d

Finelly it must be stressed thal whilsl cvery care has been taken in the compilation of this
publivetion and the "AVO' Vaive Data Manual, to ensure that all data siven is correst 25 far ac is
kouwn al-ithe tirme of going to-press, i i nol impossible thet with the many thousends of fgurcs
invalved, erors will heve crept in. The manmsfacturers’ caznot hold themselves responsibie for any
damage thiat ought oecur 1o 2 velve or to the instrement [rom such a capse,
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fu

coMO

LL WALVES

MUTUAL
UCTAMNCE

GAE TEET

DIDDES

RECTIFIERS

For ;:J._-.mwm.c,- we give Delow an shbreviated list of m’.ruca-:.lrs but befors 5?-'].'[-I.T-h:l:|.'.l!: O
the full operating ingtructions shouwld be read znd abways Do oussd for meferencs whan testing imesl
Eypes af villves:

(13 Check mauns adjustment tzpoand connect mains lead to supply.

(2% Bet CIRCUIT SELECTOR to CHECE (C) end ELECTRODE SELECTOR toa’.

(2 Set HEATER VOLTS 1o vehee indicated (o Yalve Data.

(2} Sat ZRID, SCREEN and ANODE YWOLTS o valuss iodicsted in Yidve Daia.,

(5}  Ser VALVE PIM SELECTOR. switch as indicated 1o Valve: Data und sosurs that the
linis are tight.

(8} With LEAKAGE switnch et to ~; switch un aod adiust poinler 1o position by roesrs
of 3ET ~ switch.

{1} Ios=rt walve and make any 1op cap connections if roguired.
(2% Fully rote LEAFAGE switch. Chesk heater copuoulty ab B{C) and’ imsulatoen oo all
nther positions.
{31 3ed CIECIAT ZELECTOR to CEECE [HY to =easure leakage with walve baoi,
i4)  Tuen CTRCUTT SELECTOR to o/l IME to measures leakuge betwesn beater and wrhode
witly the walve hot. (IF valrz 1= indizecily heated )
TRISDES, DOUBLE TEIODES, DOURLE TREIODE PFENTODES, TMIIRLE PENTODES
DIODE FEMTADES, AND TETEODES TH SIMILAR COMEBTMATION,
ANODE-CURRENT, Set ELECTRODE SELECTOR o 2" and CIRCUTT SELECTOR
10 TEST. The maA meter shouwld then indicate *Anede Current’. Reduce mA switch setfng if requared.
MOTE: IF the blus OYEELOAD lamp is iMuminzted, switch off znd check for iDoommea sedms of
VALVE PIN SELECTOR swilcht u: panel controls. If all contTols are correct and lamp comimues
va lighe when insmument 1= swalched onoagaim, the va 've iz prohably soft znd the fost choukd be

discontinued.

With all contenls ser as for enode current measurement, the mutual tooducape: w0l be
indicated on the special maAY mater. To use the compar mson seale, set the Mominal gAY calibraced
scale to j:.: miutual condectznce figure given in the Yalve Data. If the messired munml comdnerancs
15 legy thap 30% af this fimure the meter poiter will He o che ped pocticn of the seile and a Teject
valva will ke indicated., £

For multiple valves check data if different for other sections. Set the CTRCUTT SELECTOR
swilch Back 1o :,.h M5 2nd set uo ap:urw—a = viltages for the next seclicn, S3ei the ELECTRODE
SELECTOR toa™ and then repeat for 27 if applicabls.

To mensure grid corent set CIRCUIT SELECTOR to positon GAS. Meter «ill mow
indicate zas cursent, fol] soaje indication Deing 100pa.

To chesk diodes tuen the ELECTRODE SELECTOR to ag’ dod mA swilco (9 TmiA oo
DB somlbs |:'|_|:|1|{'__‘w'- otherwize indicated in Valve Drara). Tum CIRCULT SELECTOR 10 TEST. Tae
condition of the valve will now be given on the REPLACE OO sl of the meter, For mmbople
diodes check gz required 2t 24", 247" and 2™ pozsiticos of the ELECTRODE SELECTOR.

To check rectifiers, st ELECTRODE SELECTOR 10 as° and zef anode lomding siwen In
‘elve Duta on R sr;:Lmu of the mA switch. Tom CIRCUTT SELECTOR o TEST. The mnil'ﬂﬂ i

af the vaiva will mow be indicted on RERL .-’-fF.l'f"!:IDEI 5--|“ af the mA meter. Load ‘l‘-'-lm 8
per anode. Check full wave rectifiers af position 347 and 24" of ELECTRODE SELECTOR switck.

Ar che compl=tien ol (2515 all switches showid be ser o their lowest value.
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