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- TESTER, VALVE. AVQ, No. 1

i GENERAL DESCRIPTION

1. The object of the Avo valve tester s 1o svesnfboisnt mdica-
nnnnftheaﬂ-muudeﬂinmqrofagalve. %’befaibwhdtm
be made are as follows +— -

{z) Insulation and nhnmtjw:menc;k 5

(b) Muhmlmn&uchme.m.mﬂmcaseof‘dmdes,m

&) Cathode-heater insulation \ehenhnt

2. The tester comprises two Sepais Em_niS. connected together
bya'}—mrepbieandphxs T

Themgaumt -

3. Thisis ﬂ:elarger‘ufxﬂm.t\mumtsan&mntmmthcpnwer
mppﬁa,sdmmrmtchﬁm indicobmg mcter

These are mounted on:a Bakelite panel ﬂ[&m.Xﬁim}mdm
enclosed In a mdzl.mse {H}m.xﬁin xX4in.)

The anba&:m:y :mlt

4. This'con fwelie different sgfva.{vehn]dzr {recently

anaﬂaiﬁomlfﬁalg: En]éﬂforﬁtem ve has been ftied), a

rotars. se mk:}s snd an myﬂmﬁ BE;-; T&ﬁ)c;u:&
- X

enclosed :rE_,amelalnse ﬂlEin.xB}_&r.Xl:B-in.). To this nmt

is connected the 9-core cable and pl sg-wbmhﬁtsmtulheappm-

priate socket on the main unit.
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Fig. 2—Civenit disgram of mains transformer omit
Transformers

5. Rﬂfmtnﬁzemmplsbacmntdmgm {Fig. 7), it can be
secen that the valve tester ms;sts mainly of two ormers
with multi-tapped Thﬁdss@ply:alf;’dﬂ;t:

transorimer T 2A, whose primary bas

mmtmhm&mmiﬂdssmﬂyﬁmﬁ?hlﬁﬂv

The primany of TIA s conmected at the the 230V input tappmg on
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T2A, 5o that TIA receives a coastant 230V supply (Fiz. 2).
Transformer T2A has 2 multi-tapped secondary which supplies
from 2 ta 40V A.C. to the filaments, and another winding supply-
tng 30V and 100V, fed to the ANODE switch at REC and 109
Tr(an}sfcgmcrmﬁlA has three secondary wirdings — -
a) One multi-tapped secondary, giving outpats from 12V to
50Y, which arc fed toﬂ}eSCREENandP.NODE
switches.
(&) L1, giving IV output,
() L2 giving 20V omput.

CONTINUITY TESTING

6. _In pérallel with the primery of TIA} 35 & nicon indicator NIA,
which is In serfes with twe 025 M} resisters, RIOA and RIOB.

.. NlAis p:rmanfy 2 supply pilot lamp, Bk & juko wsed fot :
Between

teshing continuity. the two 025 MO mostors i

- switch S8A (Fig. 2} epemrcd by msention of a wander plug and

lead in socket X. This breaks the crcwit, hut on insertmg a

second wander plug and lead in sacket Y. -the circoit spay be
mdbypumngt}mmfeadsmcmm Tiusmayﬁe
2., between walve electrodes.

used for testing continaity, e,

7. me the valve datn charts iformation mary begobhmd
concerning the operating conditions for any specifcdoyaive -
These are sct up by 2djustment of the SCREEN. ANOD
HEATER switches to the ﬁgurs indicaterd.  Thi confaetarmie
of the SCREEN and HEATER switches zre ﬂ.mxﬂrmnnmd
1o the 9-pin socket. “Except when testing Eﬂa@ﬁe—he&tﬂ'
ms ulation, the contact arm of the ANODEﬁfmtc connected
via a millammeter MIA to one of four pine uﬁﬁé’?_ﬂm socket by
means of the SELECT ANODE swiich S35 Scmss the
millammeter (FSD. Q.7 mA), whick: indicates ihe ancde
corrent of the valve, 352 - universal shunt, T SET MANV control,
which varics the sensitivity of the meter. “lhe section R of

this control cansists of two fixed witeSram sl fSistances monnted
separately from RAf. ) N
Doine Fpck
b ot i i) )
FRo6? Poog t ; - N
- Neemr
ﬁm?i:ra'{'ﬂe——__ zodl :

oz
4——3)mgmmn£ 7 anto-transformer

e-&-.'—‘
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b 1V since mutual

8. Having fitted the valve in its appropriate holder on th
subsidiary nmt, il is now necessary to supply the pins or the valve
base with the voltages already on the mam ugt. “This®
is done by means of the rotary selector swatch S sitisted an the
subsidiary umt. This switch consists of mn& isections’ on_ 3
common axis, @ach of which may be rorated mﬂcpm&ently;_
The appropriate setting of each section for:any given valve is

- ghtained from 2 valve data chart. Fachcsechioh-is an ebonile

drum carrying a copper brash (Fin. 22 whithicas malke contadl
with any ane of the ten brass rods whigh un th entire Jensth of
the rotary switch. These rodsare connected t5'the S-pin socketi—
Since each section of the mlagjmtcﬁh‘ls conmected to one pin of
every valve base, it s possible; o zppi, a.ny one of the sel e::tec?
voltages from the wmain power v mn&'Eb.ﬂic appropriate valve pin,
“There are xin= culpots fromt Thie cableand ten possible outputs
from anynnemnon. which isichisved by feeding rods 0 and T
iz common fom kad F {5z 71 From the forezoing it can be
seen that all the supplfes-io theseléctode of the valve are AC,,
ie., the vahve will cousinet only during positive half-cycles, |

9. A casgzanseshere LAY filament valves are lo be

tested, 25 f?# giresEmmmum of 2V for filaments. Bul close
Ibdncmtary 15 Tited

circurt b _tb: NORMAL <7 switch on the subsid-

m ‘{I)NBUCI'AECE (DIODES EMISSION) e

i Comsrder para. 1{) and assome Hit all the valve snpp‘!ﬁ
hav- been eorrecﬂy adnsted—ther mmust be some means whereb) 5
e grid potential can be changed ; preferably tb:scnan_,e shoul
be | condoefanee 1= MAV..- The prid potential L.

is ohmned from the TV winding LY on tﬁmsfnnn:r TIA, which
is” centre-tapped - to chassis. The ends of this winding are
cannected to the centre key switch SiA. This s a ﬂ-xraa-wayl
swntch, spring-loaded to itx central position, as shown i Fig. 7./
Ommiaflh:mndmgmtfmsconne:t:ﬂin&ewduf&evalve.
making it 2V negative with respect to the cathode when the valve
conduds, i.c.. when the anode soess positive. |

11.. On pressmsg the key 1o the MA/Y position, the other end |

of the 15 connecied to the grid, making #t $V_positive —
with respeci o cathode. Thus If the anode cumrent is noted
when the key is in the central position and subtracted from the
valuen&amedwlnnﬁm key 551n the MA/V position, the fesulting

figore 3z the c!mngcmmnde:urmtfarl\l’dmngemgn&’
-potential, e, the mutual condoctance.
Set zexo contyol

12. The SET ZERD control is used to obv:am thie necessity of

having to make a calculauan every time a mutual uu:!ance: —
iz yoade. The 20V winding 12 on taiclormer T1A feeds a

polenbicineter which forms part of the SET ZER(Q conbrol. |
The other park of the control 1s a series resistor, ganged in such a
" way that the backing o potential network presents an approxd-
mtdycum!antshmﬁamthemetrmmt By use of the

this supply Is recthed by then e&mnppasmon
to.the valvé anade corrent: - When- thecenh-ekeyumthc
central ‘positien,, the grid-of the valve-is 2V negative to cathode
and the valve passes current. Ouad;usmg&ecnnml.acum
is fed i opposition-1o-the valve curzent until the meter

zero. “On pressing.the key to MAJV, the grid becomes :}V

bt

¢ positive relative to cathode, fe, ap increase of 1V, and the valve

» o -
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passes more current, and this incresse is shown by the meter.

Since this increase in current iz for a 'V change in grid potential,

then the meter figure is a direct reading of mutnal conductance.

-

Position of centre ke
: Contects [TUAV | Contral position | CNS -
‘gl__ ) AB | Open Open Closed
*_ BC Closed Closed Open
OF | Goed Goed e,
GH |- Cloed Chzed Open
- JK Closad Open pen
KL , Open [ Closed Clased
MN | Clased Closed Open
NP ; Ogpen l Open Closed
Tahle 1-—01,“&&—;- of contacts by centre !;E_y_sw_itch S1A
% (Fig. 7) '

Percentage efficency determination

13. A further part of the muiual conductance test is the percent-
age effidency determination.  As seen in colummn 8 of the valve
data charts, there are fizures given as normal mutual condoctance
values for various makes of valve. To test the percentage
effidency, the SET MA/V control (the nniversal shunt) <
adjusted so that the full scale deflection of the meter correspoius
to the value given in column 8. Then, on pressine the.centre:
key to MA/V, the meter will give 2 reading, which after being
multiplied by 10 is the percentage officiency of the valve (F:S.JF

=100%).
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Fig. 5—Equivalent circuit for cathode heater

LaTHODE-HESTER INSULATION, HOT
14. Considérpara- 1(c) and assume the valve to be in its correct
holder, cwiuh corfiect settings of all switches and controls)—from
Fig. 21t can be seen that the equivalent circuit used in the cathode-
hemecinmulation test is that shown m Fig. 5. The valve under
&t3s Benigfroade bo act as a rectifier and the 0.05:F condenser -
Cladil] charge wp from the 75V tapping on the main winding
of TIA Any breskdown in cathode-heater insulation will
i~ the charge on the condenmser to leak away through the

" meter; v"uch will indicate the value of the discharge current.

1f insulation is good, little, if any, movement of the meter pointer
will be o ; the meter dial is calibrated in terms of ML
msulation (lower black scale).
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i INTER-ELECTRODE SHORTS.
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NECN : |~ inuserTON OF CORRECT PLUGS
AC. MAINS OPENS THIS CONTACT & PLACES
] . TEST LEADS IN SERIES “WITH
A.C..M-F\!NS NEOH AND TWO
: T  Y¥ma i % MnR.Esrsmms
. t AAA ,4' AA
l 2 MUTUALCONDUCTANCE
- ja kf
\ 7
l ® i‘-_‘é‘;o !up.* SET [Mafe
t

ANCDE
.HAms

Mn{v POSITION

f-

NORMAL (nsﬂ.ﬂcm.)ﬂqnﬂ‘a_gg

NOTE - SCREEN &HFATER SUPPLIES NOT SHOWN

3 CATHODE ~ HEATER INSULATION , HOT

SELESCT ARODE
o

sl ol ol

YALYE
UNDER TEST

I_

Fig. 3— Simplified circuits




