ELECTRICAL AND MECHANTCAL
ENGINEERING REGULATIONS
{By Cummand of the AImy Courcll)

TELECOMMUNICATIONS
¥ 810

TESTERS, VALVE, AVO

TECHNICAL HANDBOCK

Note;

TESTER, VALVE, AVQ, NO |

PURPOSE

To test standard British and American valves for
emisslion, mutual ¢onductance, heatéer contlinuity,
cathode-heater Insulation whell hot and lnter-glecirode
insulation when cold.

DESCRIPTION

The tester ceonslsts ¢of a male unlt and a subsidlary
unit, connected together by a nine-core cable, The
main .unit contalns the power supplles, aselectlor
switches and indlecating meter. The subsldiary unlt
sontalns 12 types of valwve holder, a rotary selector
swltch and an auto-transforper,

PHYSICAL DATA

Faln unit Subsldlary unit
Welghts 13.1/2 10 {8.1Kk8} 4.1/2 1D (2, 1ka)
Length:  16.1f4 1N 10.1/4 in.
Helght: & im. overall 2.1/2 1n. overall
Width: 8,174 1n, 8,174 104

Issue 1, 12 Feb Az

Distribution - Class

- DATA SUMMARY

TPhis regulation supersedes fels Y gpp, Issue 1, duled 20 Nor 5p and Fels ¥ gig, Issue 1, dated 4 Feb 54,

PERFORMANCE

The voltages which can De applied to a valve uvndcer
test arsi-

Anodes from 12V In seven steps tg 2807
Sereen:  Irom a0V In seven steps Lo 250V
Feater: from £V in fourteen steps to 40V or from

0.28V to 5,87
POWER REQUIREMENTS AND CONSUMPTION

200 - 250V, 50¢fs single-phase, a.c. supply
Consumption 20VA approximately.

PART NUMBERS

Complete nstrument WY 0020
Tester WY 0161
Valve panel WY (180
Fage 1
930, Code No 5 ¢
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Fig 1 - Tester, valve, Avo, No ]

Fage 2 Issue 1, 12 Peb 58



ELECTRICAL AND MECHANICAL TELECOMMUNICAT IONS
ENGINEERING  RECULATIONS Y 810

TESTER, VALVE, AVO, NO 3

PURFORE

To test standard Brloish ancd fperiedan valves ander con-
AR ; ondln uelaoiy Lo ony doslrad set of
1.0, COLGOO YolLagis.  Zhslks n Iner—-zloCLlQde
Insulation and heater econtinuity cen De made with the
walve cold or at working temperaturc.

DESCRIPTION

The tester is bullt iate 2 ¢age enadling any noermal
vaive Lo be plugged I1ntg the valve holder penel =nd s
variety of tests 2pplied as detalled below. & polar-
ised relay is lacorporated whleh prevents damage to
the Instrament due $o overleoading the L. t. clreults.
Tt will, Iin most cases, 2ave the heater of 2 valve to
wiich Lhie . i. 0T #creal voltage lias besh inadvert-
antly applied, Operatlon cf the cutecunt 1s shevm by
follure of the meber 1llluminatlen, Heater voltages up
L0 12e¥ are available,

PHREYSICAL DATA

Welelit: w10 {1R. 9KE) Deptaz 2.1/ 7 1.
Helzht: 15 1no, widuh: 1= 1o,

AFFPLIED TESFS

Inter-electrode Insulatlion and heatszT coatinulty: -

Taulty Insaletlon Detween vaive eleclrpdes with
heater hot or 2old 12 shiown oft the resistance
scele of the meter, Tl slectrodes between which
Greax down occurs Da2lng directly 1ndlcated. Fig 2 - Tester, valve Avn No 3

Ioratiiods o [1ls=meal to olller sleotooias,

Issue 1, 1i Fei sz Page 3




TELZCOMMUNICATIONS
Y 210

Catrpdesheater lnsilatlon:~
Cuathodeheater Ingulatlson e measured with the
heater hot,

Yalvz characteristics: —

The anode current gf a valve can Te measured at
zhigde voltages Irom 20 L6 400V, In s1xXCeen sieps,
gereen voeltages from 20 te zo0V, In slxtesn steps,
ard with any value of nesative grid Slas to —1G0V.
Complets rajva, ! oyVs, chavscterlstice car there-
fore be drawn. Slmilar characieristles can he
tauxer for scregin current,  smplilficaticn factor
znd andde 3.C. re2lstancs mey De derlved,  Slrect
measurement of rutual conductance in AV at any
avezllable clectroce voltages. futual canductance
comparlison tzsta wlth the rated flgure, on a
coloursd 'goad{badf aenle. Troos Dubton :gase
test- shows the presence o grld current, Che value
{r i belng computed In terms of znode current
changc. Four meter ranges arc provided, e,
Z.5MAh, 10M4, £8m4 and 100MA respectlvely, 4nd
similar ranzes of mutuzl corduetance 1n mnagv.

Pectifying valvas: -
megted under Tull lozd condltlons with AgF raeser-
volr condeaser. <urrent lo=zds of cma, 1504, 30m4,
grmh and tgomAa 2re svallsplce [or ecch anods, tha
afficlenecy of the reetlfier at thege load condi-
tlgns belng dlrectly shown on a 'gpod/badt seale.
4 d.e. load condition of 1ai Is 1% ¢ when algnal
digdes apo under test, 4 rTemevidle ling ln the
angde cirouit allows the use of external netering,
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ELECTRICAL AN* MECHANICAL
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the testlng of valves under load conditicons or the
adaption of the eguliprent Lo Test speclsllzed,
rnor-gtandard types of valve not ecztared for im
normal clreelt arrsngements,

FOWER SUPFLIES AND CONSUMPTION

100 — 120V 3 20/60¢; ¢
00 = 280V ) slngle’ phase a, c.

CohgumpLion; VA
VALVES

V1, CV 1078

PART KUMEERS
Instiument
EQuipmenc

Supplies;

Za/I 00238
74170 GOZEE

TESTER, VALVE, AVQO, CTig0

PURPOSE

To tegt stendzrd Brltish and amerlcan valves and
valvas of dlsc seal and flying lead tynes uhcer comdl-
tlens corresponding preclsely to any desired set of
d.c, electrode vullages. T¢ give & razld dlagnosls of
the concltlons of a valve on a 1gpodsbadr basis.

BESCRIPTICN

The instrument ls housed in a robust metel sultcase,
It 13 readlly porteble and showerproai, In Lhe lower
kalf, & metal panel 13 fItted on which 1s mounted the

Issue I, ;9 Feb Az



ELECTRICAL ARD MECHANICAL
ENGINEERING REGULATIONS

power supplies and the majoerity of the controls,
The apper part, or lid, houses the walve holder panel
and 1 rotary selector switch, A reisy s Incorporated
which prevents damasgs to the instrument due to an
Inadvertent overlgad of the h.t. circulsis, Both
visual and audible warning 18 ziven when thz 'Clt-oug!
operates, Two eleven-position switches provide com-
binations of voltages for arnode and screen slectrodes,
20 - ancV for anode, 20 - Z00V for acreen. Varlable
bias from Q - 40V and 32 heater voltages from 0,525V
to 117V are avallable. The Instrument 1s supplied
with n malns input lead and tws 14 inch twandert
leads, for use with the nine-socket terminal board,

PHYSICAL DATA

Welghti:
Helghts

Depthy
Width:

24 10 {10.8gKa}
10 1m.

11.1/2 in.
15.1/2 1n,

TEST APPLIEL BY INSTRUMENT

Ditect meter indlcatlon ¢f hesater contlnulty, insula-
tion resistance between individoal elecirodes, wizh
the valve cold, or between neater strapped to cathode
ard 311 the ptaer electr'odes strapped together, with
tre walve hot, Direct meter indication of cathode to
heater insulation, with the valve het, Direct {ndlca-
tion of anode current and mutgal conductarnce at Dre-
determlned combinatlion of L. t, and g.b, voltages,
Me: surement of contrel grild currsnt directly In A,

Issue Iy iz seh 52
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Fig 3 - Tester valve Avo - CT 160
Foge 3
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Rectifiers, both halfl and full wave, tested undzr
reservolr czpacitor conditiorns and switched d.c. loads
from smyy Lo t2argi are avallable, A sulzabls duc,
load ean alse De selected for silgnal diodez on tegt,
4 ecoloured scale glwves ddrect Indication of wvalve
fgondnesst whan sbhateh testing, Valve characteristle
curves can be drawn over 4 randge 0f applled slectrode
vpltages, £nd data thus determined. Ey the use of tae
remavable 1inks In the anorde celreuits of the lrstmi-
ment, valves can be tested unkder lozd condltlora. In
the same way external metlering can e wsed tp read Lhe
requited ancde currents or tie inatrument agaptec for
making tests on speclaolized, non-~gctandard tyses of
valve nQt ¢atered for 1n normal clrcult arrzngsments,

Fage 8

ELECTRICAL AND MECHAMICAL
ENGINEERING REGULATIONS

FOWER RECUIREMENTS

106 = 120V )
176 ~ 280V )
AMAtmen s oo be mads evary sV,

5% - BOC¢/s a.c. =lngls shase

POWER CONSUMPTIOGN
atyvs (M lmun)
VALVES
Vi, Vg

PART KO
2L Qg17e

CV 140



ELECTRICAL AND MECHANICAL TELECOMMUNICATIONS

ENGINEERING  REGHLATIONS
(By Command of the Army Council)

TESTERS, VALVE, AVO

TECHNICAL HANDBOOK—OPERATOR’S INSTRUCTIONS
This regulation supersedes Tels ¥ 801, Issue 3, dated 12 Feb 47

SUBJECT INDEX

INTRODUCTION ..

GENERAL . .

SETTING-UP VALV]: TEST CIRCUITS-—A] L I L'STLRS . . .. o . .
USE OF VALVE TESTING DATA CONTAINKED IN TABLE & .. . . - .
FREQUENCY CHAMGER TESTING ‘- v . . . . o

EMISSION CHECK
TESTER, VALVE, AVO, No 1

GENERAL .. . . .. . . o . . . - .
Copubilities .. .- - . . . . o " - o
Conirels . . .. . .- . . . .. .. o
Power rcqunrcmc"nts
General precaations
Enitial setting-up for use .. - . . .. -

INTTEAL VALVE TESTS . - .- - . .

Heater conthity test—all valves . . . .
Insulation test—all hard valves -
Inter-electrode insulation—valve cold ..
Setiing-up valve test voltages
Insulation test—indirectly heated valves
Cathode to heater insufation test

MUTUAL CONDUCTANCE TESTS

Direct reading
Triodes, tetrodes, pcntodcs and hcpmdm
Double-triodes, double-tetrodes and double- pentodes
Triode-pentodes, iriode-hexodes, tricde-heptodes and octodcs

Comparative reading . . .
Triodes, tetrodes, pentndes and hn:ptodw
Double-triodes, doubie-tetrodes and dnuble—pemodes . . . . .-
Triode-pentodes, triode-hexodes, triodu-heptodes and oclodgs . - - - -

RECTIFIER AND DIODE TESTING
Half-wave rectiflers
Full-wave tectifiers . . .. ‘e .. .. .
Signal diodes and diede sections of rnultlplc ‘valves e . - . - .

TESTER, VALVE, AVO, Ne¢ 3

GENERAL
Capabilitics
Contrals . .
Power 1equlrements . .. - - . .. .
General precauiions - . o - o .. . .
Initial setting-up for use . . .. . . - .

INITIAL VALVE TESTS - .. . . . V- .
Mains fnput fine adjustme:nt . . . .- .. .. . .
Sctting-up valve test voltages .. . . . .- .. . . .
Heater continuity test—all valves .. . . .- .. .. . .
Dusulation test—all valves

Inter-electrode insunlation— valvc cold .. - .. . - .. . - .

Insulation test—valve hot .
Insulation test—indirectiy heated valves .. ‘e
Cathode to hearer insulation test - o - .. .. e . .

Anode and screen currents - .. .. . .- . . . - -

fssue 1, 23 May 58
Distribution—Class 930. Code No. &

Y 8i1

Paras

i-4

9-15
16-18

36
37
38

39

41

42
44

45-47
43
49
50-55
56-60

a1-62
63
64

a3
66

67
68-69
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TELECOMMUNICATIONS ELECTRICAL AND MECHANICAL

Y 814 ENGINEERING  HEGLIATIONS
Subject Indexe.{contd) Paras
MUTUAL CONDUCYANCE TESTS . ‘e . . . e . .
Direct rending .. . “ . e . . o
Triades, tetrodes, pentndes and thtodes " ‘. .. o ‘e . o 70
Double-triodes, double-tetrodes and double-pcntada o o . - o . 7
Triode-pentodes, triode-hexodes, teiode-heprodes and setodes . ‘e . o 72
Comparsative testing . o ‘e - . . ' .- ‘e
riodes, retrodes, pcnrode:a, and heptodes . v - “ .- v .. 3
Double-triodes, double-tetrodes an double-pentodés . . o ‘e . .. T4
Trinda-pentodes, triode-hexoder, triode-heptodes and octodes . - . . 15
GRID CURRENT TEST .. . . . e - . .. . o ..
Method " . .. .. .. . . .. 76-78
PLOTTING OF MUTUAL CHARACTERISTICS “ - - . ‘e .
Statte .. . v . . - . . . - . .. 79
Dynumic . . . - . .. . . o . B0
RECTIFIER AND DIODE TESTING o ‘e e o .. - . v o Bl
Halfuwave rectifices . - . .. .. .. . ‘e . 82
Fullswave rectifiers .. .. . . - .- .- .- - . B3
Gus-filled and cold cathode rectlﬁcrs .. . v - - . o B4
Stgual diodes and diode sections of mulnple valves . . - . . o 85
Tuning indicators .. ‘. . . o .. .. .. .. . 85
TESTER, VALVE, AVO, CT 160
GENERAL .. .. . e e e e e e e ..
Capabilities .. . . - . . . o . ‘. .. . BT-89
Controls . . . . . . . - . . - %0
Power poguirements ‘e .. - .. - o . o ‘e ‘s . 91
General precautions .. . “ . .. . . . . .o . 02-97
Initial setting-up for ase .. .. o . . . . - . - . 98-101
INITIAL YALVE TESTS . . . . . o .. e . .-
Maiits input fine adjustment ., . " . e o . - . .o 102-103
Setting-up valve test voltages .. . “ . . - - . . . 104
Heater continuity test—all valves . e o . o - . ‘. 105
Incmistion test—all valves .. .. ‘. . . .- iy .-
Inter-clectrode inswation—valve cold . ‘e .. .- .. . . . ‘e 106
tnsulation test—valve hot . . . . . - . - 107
Insulntion test--indirectly heated valves .. ‘e . - .. . .
Cethode to heater insulation test . e . .. . - . . .- 108
Anode current . . . o . - . o . - .. 109-110
Opetation of protective relay . - N T ce e e 111
MUTUAL CONDUCTANCE TESTS . . .
Diveot reading using recommended anede current o . .. .- .
Triodes, tetrodes, pentodes and heprodes .. . . . .. .. . 112
Dcuble~tr10dcs, double-tetrodes and doubie—pentodes ' .- . e 1i3
Triode-pentodes, trinde-hexodes, triode-heptodes and octodes .. . N “ .o 1i4
Valves having mutual conductance less than ImA[/Y .. .. . . . .o FEL]
Dirent reading using recommended grid voltage .. . .. .. . .. 118
Comperative reading using recommended anode current .. . . . .
riedes, tetrodes, pentodes and heptodes .. . . - . . . 117
Double-triodes, double-tetrodes and double- pentodes . . . .. - .- 118
Trinde-pentades, tricde-hexodes, triode-heptodes and octodes .. . . .. -, 119
Comperative reading using recommended grid voliage . o - . - 120
GRID CURRENT TEST . .. .. e " . . . - o .
Method v .. .. .. . . . . 121
PLOTTING OF MUTUAL CHARACTERISTICS . o . . . . e
Static .. . . .. .. .. .. .. - 122
Dynamiic . e - . . . . . . 123
RECTIFIER AND DIODE TESTING iy . . . . e . ‘e ' 124
Half-wave rectifiers .. .. .- . - .- - . . .- 125
Full-wave rectifiers . . - . .. . . . . .- 126
Gyas-filled and cold cathode rectifiers .. . ‘e e . .- . 127
Signal dindes and diode sections of mulﬂple vatves .. . . .- .- .. 128
Tuning indicators ., . - . .- . . .. 129
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ELFCTRICAL AWD MECHAHICAL

TELECOMMUNICATIONS

ENGINEEHING  REGULATIONS ¥ 811
INDEX TO TABLES
Table No Page
1—Table of insulaton check — valve cold CT 160 . ‘e .- i3
2—Table of insulation checks — valve hot CT 160 . .. . .. .. .. . 13
3—Table of controls—Tester No 1 ‘e - e . . . ‘e “ 15
4~-Table of controls-—Tester No 3 . ‘e v . ‘e .. .. .. 16
5—~Table of controls—Tester CT 160 .. i7
INDEX TO FIGURES
Fig No Page
i—Method of setting-up test circuits 4
2—Valve pin connections . 6

INTRODUCTION

1. The operator’s instractions for the Testers, valve, Avo as
detailed in this regulation enable general purpose Service
valves and British and American valve types to be tested for
serviceability. ‘Testing is carried out by simulating the
necessary d.¢. test conditions and the true mutual conductanse
figures produced by application of a.c. voltages of suitable
amplitude to all electrodes. A comprehensive table listing
selector switch settings, test voltages and characteristics will
be found at the end of this regulation (Table 6).

2. It should be npoted that the capabilides of all the testers
are not identical and the capability of any one tester will be
found in the relevant section of this regulation.

3, It shoudd also be noted that the instrument test resulis are

not necessarily conclusive, For example, few circuit stages
are of such critical design that & large percentage change,
cither in the slope of the valve, or its anode cusrent cannot
be tolerated. On the other hand, the fundamental character-
istics of a valve may be found to be correct but when the
valve is used in a particular circuit stage it may not perform
in a satisfactory manner, eg an af. owrpur penrode that is
microphonic or an ¢.f. pentode that is noisy. Such defects
can only be found by testing the valve in its correct stage in
the particular equipment for which it is needed.

4. It is essential to read paras 5-19 before reading the in-
sttuctions applicable 1o any one tester, as these paras are
general instructions applicable to all testers. A full rechnical
description of these testers will be found in Tels Y 812,
Parts 1 and 2 of this reguladon.

GENERAL

SETTING-UP VALVE TEST CIRCUTTS—ALL
TESTERS

5. Prior to the insertion of the valve to be tested, it is essensial
to determine the settings of the ROLLER SELECTOR
switch to ensure the cormection of the electrodes to their
correct eircuits and suppiies. This information is detailed
in Table 6 of this reguletion, In addition, Table 7 will
give the Service type equivalent of civilian type valves.

6. From Table 6 determine the pin basing comnections for
the valve in otder of thoir standard numbering. Rotate the
rollers of the SELECTOR SWITCH untii the correct
combination appears in the escutcheon windows, ie corres-
poading to thc combination alrcady determined from the
table. For example, consider the Service type CV 138, an
indirecily heated miniature h.f. pentode. This valve has a
B7G base. For this valve, the left to right ROLLER
SELECTOR switch settings are:—
412361500

7. Rotation of the ninc switch rollers to bring the above
numbers in the escutcheon windows, in the order left to right,
provides the connections for the valve electrodes to their
correct cireuits, The sncthod is illuswrated in Fig 1. It
will be seen that the valve grid, which is terminated at pin

Issue 1, 23 Muay 58

number 1 of the B7G base, is copnected to circuit number
4 of the instmmment, and so on for other electrodes,

8. Tor valves with electrodes brought out to 2 top cap or
side terminal conmection, the electrode such as a grid or
anode & connected to the appropiiate test circuit by means
of a jumper lead provided with each mstrument, te be niagged
into the correct socket situated on the valve holder panel of
the instrument. The number of sockets varies with each
instrurment and they are detailed as follows:—

Tester, valve, Avo,
CT 160

C —Circuit Na 1
H——Circuit No 2
H—~-Circuit No 3

Tester, valve, Avo, Tester, valve, Avo,
No 1 No 3

Gl=Circuit No 4 GI—Circuit No 4
S —Circuit No 5 § —Circuit No 5
Al—Circuit No 6 Al—~Circuit No 6

A2—Cirewit No 7 Gl —Cipcuit No 4
D1—Circuit No 8 § —Circuit No 5
Al —Circuit No 6
A2 —Circuit No 7
D1 —Circuit No 8

D2 —Circuit No 9

Page 3
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VALVE TO BE TESTED Cv1aa
COMMERCIAL EQUIVALENT EF9I

VALVE BASE TYPE B76
SWITCH SETTING | 412381500
FILAMENT VOLTS 50
NEG GRID VOLTS 20
ANODE VOLTS 250
SCREEN VOLTS 250

VALVE TYPE
Cvise

B7 G BASE
{VIEWED FAOM UNDERSIDE.)

e B 4
a4l | sTTiTTIsl 1ol (o ssLEcsngr ‘:glrcn
Gl |lc allc| [s]ie] |E
ROLLER SELECTOR
$4 +' 92 43 46 o1 s $o0$ PIN NUMBERS
& TIPS,
189G 9L @H~ &4+ GA €5 BAR oDl 2 ® ! ASSOCIATED
b e b ke d o e o} o - ] o aJ INSTRUMENT
CIRCUITS

vV ¥ ¥ v v ¥

Fig 1~~Method of setdng-up iest circuits

Page 4 lssue {, 23 May 58
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USE OF VALVE TESTING DATA CONTAINED IN
TABLE 6

¢. The functon of a valve is indicated in Table 6 by a
symbol in the furm of letters in the TYPE column ar the
extzeme right of the test data. The following coding is
nsed-—

D ~—Diode

DD —Double-diode
DDD—Triple~-diode

DT —Diode-triode
DDT —Double-diede triode
DDDT-—Triple-diode triode

DP —Diode-pentode TH  —Triode-hexode

DDP —Double-dinde TP  —Triodepentode
pentode H —Hexode or heptode

P —~Pentode 8] ~—Qctode

PP —Double-pentode R —Half-wave rectifier

T —Triode RR  —Full-wave rectifier

TT —Double-miode CCR —Cold cathode ractifier

TI —Tuning indicator

10. On each instrument there is 4 combination of switches to
enable multiple valves to be tested.  The basic methods only
are ouilined here, but detailed instructions are given later in
this regulation.

11. The various switching combinations enable mutual cos-
ducrance, and in the case of Tester, valve, Avo, No 3 and
CT 160, the anode current, to be indicated on the meter.
These readings are relevant cither fo the anode connected by
the ROLLER SELECTOR switch to circuit 6 as denoted by
6 _ ' 7

Aip to circuit 7 as denoted by Ay

12. With all instruments, switching combinations will allow
rectifiers and signal diodes to be tested. In the case of the
Tester, No 1 the cathode cuttent is measured with a fixed
anode voltage and no extcrnal resistance whilst with the
other testers the valves are tested ‘on load’.

the roller setting

13. It should be noted that no complication exists in metering
the majerity of muldple valves such as double-diode trivdes,
double-riodes and double-pentodes, The ROLLER SE-
LECTOR switch settings provide the key to the electrode
arrangement, and thus the various valve systems can be
metered individually.

14. The system can be summerized by an example, Con-
sider the Service valve type CV 1428. Reference to Table 6
shows this to be a double-diode triode, coding DT, The
ROLLER SELECTOR switch setting is:—

0o 2 3 1 8 & 0 6 0
E H- H+ C D, D E A; E
The grid hag a top cap connection. The tricde element can

be dealt with in a normal manner and the diode clements
subsequently tested by using the anode selector switch,

TELECOMMUNICA TIONS
Y 811

13. In the case of triple-diodes, since only two anode systems
ure catered for in the instruments, a special procedure must
be adopted. Table 6 provides the ROLLER SELECTOR
switch setrings, in which the third anode is represented by
the symbol +. The valve should be tested normally with the
ROLLER SELECTOR switch at o for the } symbot, This
test provides emission figures for diodes [ and 2. For the
third diode, the ROLLER SELECTOR switch should be

reset so that diodas | and 2 are set to g and the third diode

denoted by the svmbol | is st t"]‘%’ Then the emission of
the third diode can be 1ested.

Example: Valve, type AABI
Selector setting 0 23 1 + 0928 0

Selector setting for diode 1 and 2 tests:—
0 2 3 1 6 0 9 8 0
E H-H+ € E E D; D; E
Selector setting for diode 3 tese—
L 2 3 1 % 0 0 0 ¢
E H-H+ € D, E E E E

FREQUENCY CHANGER TESTING

16, Heptodes and hexzodes should be set-up on the insumu-
menr and tcsted as an h.f. pentode. Anode current and
mutial conductance figures are provided in Table 6. In
fact, a substitution test is the only true test of the service-
ability of these valves.

17. Anoctode type can be tested as though it had two separate
elecirode assemblies.

18. The sections of a wricde-hexode are not interdependent
antd they can be tested in two separate sections as a triode
and pentode respectively. This arrangement is effected in
the ROLLER SELECTOR switch settings.

EMISSION CHECK

19. An indication of failing emission in a vaive can be ob-
tained by reducing the heater voltage by 10 to 159 for a
short period and noting the corresponding percentage change
in anode current. In the case of a valve with failing emission
this will result in an excessive decrease in the anode curretit,
considerably greater than the percentage decrease in heater
voltage. Such a result would indicate that the valve would
not oscillate very satisfactorily and this test is particularly
useful for valves or sections of valves required for use as
oscillators,

TESTER, VALVE, AVO, No 1

GENERAL

2. The chief disadvantage of this instrument i that it is
not possible to apply grid-bias ro the valve being tested and
consequently errors may arise due to grid current foading of
the grid supply which is likely to vary between different
valves of the same type.

21. Some high slope valves go into oscillation on the slope
test and this may be recognized by a slight unsteadiness of

Issue 1, 23 May 58

the meter needle. This condition may usually be cured by
connecting a small capacitor (say 0-001uF) between the grid
and cathode pins of the valve.

Capabilites
22. General purpose diodes, triodes, tetrodes and pentodes
can be tested in the normal manner and sections of mulsi-

assembly valve types such as double-diede triodes and
hegodes, etc, can he tested in sequence.

Page 5
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WIEWED FROM UNDERSIDE OF BASE

P TYRE BASE ~ 850
NOT OM AVT No!

O Q
3 2 ' :
02 50 Qs o2 40
1 6 03 40 } 5
2
O O 6 O O
INTERMATIONAL  OCTAL AMERICAN  SIX - PIN BRITISH 4f5-PIN AMERICAN  FIVE -PIN BRITISH OCTAL
ADE Lt B44&B5 UKs MOR

“—-ReD DOT
AV T Negi QHLY
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Fig 2—Valve pin connections
23. The full test facilities are detailed below:— 24. Valveholders ame provided for valves with the following
(2) Heater continuity bases and the uumlf:mni{ag of pin connections is given in Fig 2:
(6) Cathode 1o heater insulation (valve hot). g‘?‘?f’hi gﬂ_g;gm %‘; aud B5
(&) Inter-electrode insulation (valve cold) by comparison British octal MO8
tests using the glow of a neon lamp, British 9-pin Bo
{d)} Mutual conductance directly in mA/V. Amencan 4-pm UX4
{¢) The indication of comparative ‘goodness’ on the Ameng m g}}ég
basis of murual conductance reading. mjmcrlim 7_&“ %Y
(f) Anode current of rectifiers to a maximum of 100mA. American small 7-pin SM7
(g) Signal diode current up to 10mA, Internationsl octal AQ8
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BOG
B7G
BoA
B3G
BHA
BSA
B5B

These valve bases have been added o
the original instrument by modification
action

Controls
25, A list of controls and their functions is shown in Table 3.

Power requirements

26. The instrument may be operated from the following a.c.
supplies:—
200-250 volts 50 or 60cfs

The power consumption is approx 20VA,

General precautions

27. Do not insert g valve until the coxrect valve pin conuections
have becn established as detailed in paras 5-8.

28. The key switch should not be moved from its central
position untl the inter-clectrode insulation has been checked
as detailed in paras 33 and 34, and the filament, screen and
anode voltages have been set to the values appropriate to the
valve under test.

29. Particular care is needed in the setting-up of the FILA-
MENT VOLTS sclector switch and the NORMAL -- BY
7 switch before the valve is inserted in the valveholder.
Nothing can save the heater from being burnt ont if ¢xcessive
voltuge is upplied by the wrong setting of these swiiches,
Hence it is good practice to return FILAMENT VOLTS
o zere and the NORMAI, +— BY 7 switch to NORMAL
after # test has been applied and before a new valve is
inserted, except of course, when testing a batch of valves.

Initial sefting-up for use
30. Remove_ the disc plate from rthe underside of the main
unit and adjust the mains input to the correct tapping.

31. In the 3-core mains lead the red and black leads are
line and neutral respectively and the earth lead is green or
vellow.

INITIAL VALYE TESTS
Heater continuity test—all valves
32. {a} Phig two flexible leads into the sockets below the
: ON/OFTF switch.
(#) Switch ON. (The neon lamp should net glow.)

{¢) Touch the ends of the leads together to check that
the insirument is workieg. The neon lemp should
glow,

{d) Apply leads to heater pins, the neon lamp will serve
as a continuity indicator.

N.B—-In making this test hold the leads by their insulated
pares to prevent leakage through the body [falsifving
the result.

Insulation test—all hard valves
Inter-electrode insulation-——valve cold

33. Using the flexible leads as in para 32, connect them to
every possible combination of two pins on the valve base
berween which reference to Table 6 shows mo direct con-
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nection. The ncon lamp serves as a short-circuit indicator
and the brighter it glows, the lower the resistance betwecn
the probes. If the lamp glows on any pair of contacts other
than the heater or filament pms, the valve Is unservicesble
and no further test need be made. The tesis detailed in
paras 32 and 33 must be carvied our before proceeding furihes.

Serting-up valve test voltages

34. From deiails given in Table ¢ set up ROLLER SE-
LECTOR switch, paras 5-8 refer, and all voltage controls.
The setting of the voltage controls applies to afl subsequent
tests unless otherwise detailed.

Insulation test—Indirectly heated valves

Carhode to heater insulation esr—-valve hot

35, (&) Set the SET MA/V control to 100.
(4} In the case of a pentode set SCREEN velts to 60,
() Insert valve and after allowing time for it to warm

up, turn the SET ZERO control anti-cleckwise until
meter reads zero,

{d) Press the key swilch to the right (to the C, INS.
positien) and the heater/cathode insulation resistance
may be read off directly on the lower black scale.

MUTUAL CONDUCTANCE TESTS
Direet reading
Triodes, tewrodes, pentedes and heptodes
36. (@) Set SELECT ANODE 0 NORMAL.
() Check the settings of the ROLLER SELECTOR
switch und all volwge controls, para 34 refers,
(c) Ser MAY coniral to 100.
{(d) Set the SET ZERO control fully cleckwise,
{(¢) If the muiual condusctance is expected to be below

10mA/V turn the SET MAV control to MAV and
zero accuratcly by means of SET ZERQO control.

(/) Press the key swirch w the left {to the MAJV position)
and the reading on the meter will be direcely in
ma (V.

{g) If the mwnual conductance is expected to be above
EomA/V then set the MA/V control to 100 and zero
accuraicly by means of the SET ZERO control.

(%) Pressthe key switch wo the left (to the MA[V position)
and the reading on the meter should be.multiplied by
ten to give the correct value of mutal conductarnce,

Double-triodes, double-tetrodes and double-pentodes
37. {(a) For these valves only one set of figures is given in
Table 6. These figures are applicable to each half
of the valve.
(b) T'v test onc half of the vaive proceed as for para 36
(a) to (A,
() Set SELECT ANODE 10 A..
(d) To test the other half of the valve proceed as for
para 36 (b) 1o (&)
Friode-pentodes, triode-hexodes, trivde-heptodes and octodes
38. (&) Yor these valves two sets of figures are given in
Table 0.
() Using the first set of figures proceed as {or para 36

{a) w0 (&),
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{¢) Set SELECT ANODE to A..

{d) Using the second set of figures proceed as for para
36 (b) to (k).

Comparative reading
Triodes, tetrodes, pentodes and heprodes
39. {a) Set SELECT ANODE o NORMAL.

() Check the settings of the ROLLER SELECTOR
switch and all voliage controls, para 34 refers.

(&) 8et the SET MA/V control to the value given in
Table 6 for the valve being tested.

(d) Rotate the SET ZERO control uatil the meter in-
dicates zero.

{¢) Tress the key switch 1o the left (MA/V position) and.

all valves can be regarded as satisfactory if the meter
needle lies wichin the green band on the scale.

Double-triodes, double-tetrodes and double-pentodes

40. (&) For these valves only one set of figures is given in
Vable 6. These figures are applicable to each halt
of the valve.

(6) To test one half of the valve proceed as for para 39
(a) to (2).
(&) Set SELECT ANODE to A,.

{d) To test the other half of the valve proceed as for
para 3% (&) to (e).

Triode-pentodes, miode-hexodes, triode-heprodes and
octodes

4%, (a) For these valves two sets of figures are given in
Table 6.
() Using the first set of figures proceed as for para 39
(@) 1o (&)
() Set SELECT ANODE to A,

(d) Using the second set of figures proceed as for para
39 (&) to (e).

ELECYRICAL AND MECHANICAL
ERGIMEERING  REGULATIONS

RECTIFIER AND DIODE TESTING
Half-wave rectifier

42, (g) Set ANODE volts to REC.
(6) Set SELECT ANODE to DI.
{c} Set the SET MA/V control to 100.
(4) Tuarn the SET ZEROQ control fully clockwise.

{(¢) Switch ON. The indicated meter reading is the
current passed by the rectifier, full scale deflection
representing 100mA.

Full-wave rectifier

43. (@) Sct anode volts to REC.
(&) Se1 SELECT ANODE 1o Di.
(¢) Ser the SET MA/V control to 100.
(d} Turn the SET ZERQ control filly clockwise.

() Switch ON. The indicated meter reading is the
current passed by one half of the rectifier, full scale
defleciion representing 100mA.

To test the oiher half of the valve set SELECT

)
ANODE tw D2, and repeat as for DI

Signal diodes and diode sections of multiple valves

44. (a} Set ANODE volts to D,
() Ser SELECT ANODE o DI.
{¢) Set the SE'T MA[V control to MAJV.
(d) Turn the SET ZERQ control fully clockwise,

() Swich ON. The indicated meter reading is the
anode current of the valve, full scale deflection
representing 10maA.

Should the valve be a double~-diede, the other half
is tested by setting the SELECT ANODE to D2,
and repeating as for D1,

)

TESTER, VALVE, AVQ, No 3

GENERAL
Capabilities
45, General purpose diodes, triodes, tetrodes and pentodes can
be tested in the nommal manner, and scctions of the multi-
assembly valve types such as double-diode triodes, and hexodes
ete can be tested in sequence,
46, The full test faciliues are detailed below:—

(¢) Heaier continuity,

{f) Cathode to heater insulation (valve hot or cold).

() Imter-electrode insulation (valve hot oz cold) up to
10-0M8.

(d) Anode or screen currents {100mA max),
(&) Gas current,
{(f) Mutual conductance directly in mA/V.

{g} The indication of comparative valve ‘goodness’ on
the basis of mutval conductance reading.
(A)

Reciifier output with loadings variabie between 5
and 120mA.
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(/) Sigoal-diode oulput with d.e. loading up to ImA,
(k) Mutual charactérisucs plowing.
47. Valveholders are provided for valves with the following

bases, and the numbering of the pin cennections is given in
Fig 25—

British 4/5-pin B4 and B5
Britisk 7-pin B7
Bricish octal MoOg
British 9-pin B9
American 4-pin x4
American 5-pin Uxs
American &-pin UX6
American 7-pin UX7
American small 7-pin SM7
American loctsl B3B
Hivac 4-pin SM4
Hivac 5-pin SM5
International octal AO8
P. type basc 8-pin, side contact 85C

lssue I, 23 May 58



ELECTRICAL AMD MECHAMICAL

ENGINEERING  HEGULATIONS.
Miniature 3-pin B3G
Miniature 7-pin BIG
Phillips 8-pin locking BSA
Miniature 9-pin BYA or noval
All glass 9-pin BoG

To cover the introduction of new valve bases, a plug-in
adaptor is provided. with the instrument which enables non-
standard valveholders to be adapted and plugged into a
suitable base on the valvcholder pancl.

Controls
45, A list of controls and their functions 3s given in Table 4.

Power reguirements

49, The instrument may be operated from the following a.c.
supplies:—
953V-125V .
185V-255V }50 or 60c/s

The power consumption is approximately G0VA.

General precautions

50. De nor inzert a valve until the correct valve pin connections
have been established as detailed in paras 5-8.

51. THE CIRCUIT SELECTOR switch must not be
moved from the CHECK (C) position until the filunent,
grid, screen and anode voltages have been set to the values
appropriate to the valve under test.

52. Particular care is needed in the setting-up of the FILA-
MENT VOLTS selector switches before the valve 1o be
tested s inserted in the valvebolder, Nuothing can sawve the
heater from being burnr out if excessive voltage is applied by
the wrong setting-up of these switches. Hence it is good
practice to return all voltage selector switches, especially the
FILAMENT VOLTS, to zero after a test has been applied
and before a new valve is inserted, except of course when
testing a batch of identical valves,

53. Valves shonld be tested for imter-electrode insulation
Before the CIRCUIT SELECTOR switch is imoved to position
TEST.

54. The safety cur-out prevents damage to the transformers
in the event of the h.t. supplies being short-circuited, but it
does not protect the meter movement against heavy d.c.
currents occurring in the valve anode or screen circuits.
Where any doubt exists as to the probable value of the
electrode current likely to be passed the METER SE-
LECTOR switch {(SG) should be set to the highest cutrent
range and the range subsequendy reduced according to the
value of the current passing.

55. Do net apply test voltages to a valve without ensuring
that where necessary the top cap or side termiral connections
have been correctly made. Furthermore, where the juinper
lead terminavion is nor of the shrouded type, particilar care
should be taken to ensure thar it is nor left lying on the
valveholder panel when connected to one of the voltage
supply sockets as there is a danger of it shorting to frame.

Initial sciiing-up for use

56. Check the coarse mains input transformer link LK1,
situated at rhe rear of the instrument, for the setting appro-
priate to the normal mains voltage of the workshops supply.

57. Connect the mains lead to the supply. Red and black
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leads are linc and neutral respectively, and the green or
yellow the earth connection,

58. Check that 2-54 cartridge fuse is fitted in the holder at
the rear of the instrument.

59, Ensure that the anode circuit link LK2 at the xear of the
instrurent is in circuit.

60, Switch on and operate RESET switch SL: the meter
scale should then be lluminated.

INITIAL VALVE TESTS
Mains input fine adjustment

61. This adjustment is imporiant as it establishes the correct
electrode voltages for the calibrated controls. It shonld be
carried out each time the tester is used and the setting checked
at intervals if the instrument is in continwous use for a long
period of time.

62. Turn the CIRCUIT SELECTOR wo the CHECK {C)
position and the ELECTRODE LEAKAGE switch to pasition
~. The meter needle should now rise and assume a positien
near the black region of the insulation scale denoting zero
ohms. Roiate the SET ~~ until the meter needle assumes
its nearest point to the red line in the middle of the black
scale marking. With a correct serting of the initial mains
voitage adjustment, rotaticn of the SET ~~ control should
enable the needie to be moved either side of the red line,
If this cannot be achieved, then the mains tapping link LK1
should be moved to the next appropriatc tapping, ie the
higher tapping if the needle is to the right of the marker,
and the lower tapping if to the left,

Setting-up valve test voltages

63. (@) From the details given in Tabie 6 sct up the ROLLER
SELECTOR switch, paras 5-B refer, and all voltage
controls with the instrument swirched off, The
sctting of the voltage controls applies to all subsc-
quent tests unless otherwise detailed.

(by Insert valve,

(¢) Switch on and operate RESET bution.

{d) The insulation tests as detailed in paras 64-67 must
be carried out prior to munal conducrance (esting,

Heater continuity tese—all valves
64. (@) Set CIRCUIT SELECTOR switch to CHECK (C).
(b)) BSet ELECTRODE LEAKAGE switch 1o H.

(c) Heater continuity is indicated on the merer by de-
flection of the pointer to the SHORT marker.

Insulation test—all valves
Inter-electrode insulation—valve cold
65. (@) Set CIRCUIT SELECTOR switch to CHECK (C})

() Rotare ELECTRODE LEAKAGE switch through
irs various electrode positions without moving the
CIRCUIT SELECTOR switch from i positien
CHECK (C),

(¢) Thereafter any meter reading will show an electrede
insulation bregkdown corresponding to the electrode
indicated by the ELECTRODE LEAKAGE switch
setting. It should be noted that whorever elecirods
leakage occurs an indication will be seen at two
positions of the ELECTRODE LEAKAGE switch,
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For example, if the anode to screen cold insulation
is down at 2-0MS2, this leakape figure will be indica-
ted by the meter at two positions, namely S and Al

Insulation test—valve hot
66. {a) Set CIRCUIT SELECTOR switch to CHECX (H).

(%) In this position the cathode and heaters are strapped
together and the remaining electrodes are strapped
to cach other. After allowing balf a minute for the
valve 10 warm up, any meter deflection indicates g
leakage berween cathode and heater strapped and all
other electrodes.

Insulation test—indirectly heated valves
Cathode o hearer insulation test
67. {a} Set CIRCUIT SELECTOR switch to C/H INS,

(#) A deflecdon on the meter indicates leakage between
heater and cathode with valve hot.

Anode and screen currents

68. The following procedure with appropriate settings of the
ROLLER SELECTOR and ANODE SELECTOR switches
is applicable to all valves with the exception of those dealt
with in paras 51-86.

69, (a) Check the sewings of the anode, screen and grid
voltage control switches.

() Sectthe METER SELECTOR switch to the 100mA
meter range.

{c] Rotare the SET ZERO control fully clockwise.
(&) Set CIRCUIT SELECTOR switch to TEST.

(e) Setthe ANODE SELECTOR switch ro the electrode
for which the current reading is required, ie Al or
A2 for the anode and S for the screen current.

()

Reduce the current range sctting if requived by means
of the METER SELECTOR switch. The meter
indicates directly the anode or screen current.

If the cut-out operates during this test, as will be
shown by the meter lamps going out, do nor operate
the cut-out RESET button until the settings of the
ROLLER selector switch and the electrode voltage
controls have been checked. If these are correct
then the valve is probably ‘soft”.

(&)

MUTUAL CONDUCTANCE TESTS

Direct readiug
Triodes, tetrodes, pentodes and heprodes
70, {a@) Set the ANODE SELECTOR switch to Al
(6) Check the settings of the ROLLER SELECTOR
switch and voltage controls, para 63 refers.
{¢) Set CIRCUIT SELECTOR switch to TEST.
(4) Ensure that the METER SELECTOR switch is set
to the appropriate range for the valve anode current.
(¢) Zero the meter reading by rotation of the SET
ZERO control.

Press the mA/V button. The indicated metcr
reading Is the direct reading of mutual conductance
in mA[V.

)

Poge [0
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Double-triodes, double-tetrodes and double-pentedes

71. (@)} For these valves only one set of figures is given in
Table 6. These figures are applicable for each
section of the valve.

(&) To test onc section proceed as for para 70 (a) w0 (F).

{¢) To test the other section set ANODE SELECTOR
switch to A2,
(d)

Repeat para 70 {¢) and {f).

Triode-pentodes, triode-hexodes, triode-heptodes and octodes

72. (@) Lor these valves two sets. of figures are given in
Table 6.

(#) Using the first set of figures proceed as for para 70
(a) to (f).
(¢} Set ANODH SELECTOR swiich to A2.

(d) Using the second set of figurcs proceed as for para
T0 (&) to (f).

Comparative testing
Triodes, teirodes, pentodes and heptodes
73. (a) Set ANODE SELECTOR switch to Al.

(#) Check the settings of the ROLLER SELECTOR
switch and all volage controls, para 63 refers.

(¢} Set CIRCUIT SELECTOR switch to TEST.

(d} Zero the meter reading by roration of the SET
ZERO control,

(¢) Set METER SELECTOR switch to position mA/V.

({1} Rorate SET mA/V control to the value given in
Table 6 for the mutual conductance of the valve,

(g) Press the mA/V button. All valves may be regarded
as satisfactory if the meter needle lies within the
green bund on the scale,

Double~triodes, double-tetrodes and double-pentodes

74. (a) For these valves only one set of figures is given in
Table 6. TFhese figures are applicable to both
sections of the valve.

(8) To test one section of the valve proceed as for para
73 (a) 10 {g).

() To test the other section set the ANODE SE-
LECTOR switch to A2

(d) Proceed as for para 73 (B) 1o (g).

Triode-pentodes, triode-hexodes, triode-heptodes and octodes

75. (@) For these valves two sets of figures are given in
Table 6.

(#) Using the first set of figures proceed as for para 73
(a) to (g}
(¢) Set ANODE SELECTOR switch to A2.

(d) Using the second set of figures proceed as for para
73 (b) to (g)

GRID CURRENT TEST
Method
76. (a} Set CIRCUIT SELECTOR switch to TEST.

{b) Set ANODE SELECTOR switch to appropriate
position for the valve or valve section under test,
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(¢) Set METER SELECTOR switch to the appropriate
range for the anode current of the valve or valve
section under test.

{d) Reduce the stending ancde current to zere by anti-
clockwise rotation of the SET ZERO control and
set METER SELECTOR switch to give the most
sensitive current range of the méter.

(¢} Press the GAS button and note the change of anode
current.

77. The value of grid current flowing will then be given by:—
dla x 10
Tg(ua) =

£
Where dls is the anode current change and g is the
mutual conductance in mA[Y, The direction of
ancde current change will denote the natare of the
grid current fowing.

Ig should not exceed 5pA.

78. It should be noted that with valves operated about zero
bias, positive grid current may flow, as will be indicated in
a change of sanode current in the backward direction due to
the polarity change of the voltage developed across the grid
resistor., ‘This change can be observed by establishing a
false zero on the meter using the SET ZERQ control, and
the valne of positive grid current calculated as in para 77.

PLOTTING OF MUTUAL

Static

79. When more comprebensive tests of a valve are required,
stafic muteal characieristic curves may be plotted with this
instrument with the CIRCUIT SELECTOR switch in
position TEST. For example, 1afVg ctirves can be taken at
lixed setrings of apode and screen volrages, the readings of
anode current being plotted against scitings of the grid bias
control.

CHARACTERISTICS

Dynamie

80. By removing the anode link 1.K2, situated at the rear
of the instrument and mserting a suitable load. dynamic
characteristic curves may be obtined in a similar manner
to that cutlined for static curves, in para 79.

RECTIFIER AND DIODE TESTING

81. The setting-up and initia]l tests for insulation, etc as
already described for other valve types should be cartied
out prior to making the following load tests, paras 64-67 refer,

TELECOMMUNICATICNS
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Haif-wave rectifiers

82. (@) Ser the METER SELECTOR switch to a load
CUrIent range appropriate to the vailve, This lead
current setting can be determined from the valve
data in Table §, or can be relared to the current the
valve is required to deliver.

(py 8et the CIRCUIT SELECTOR switch to REC.
{c) Set the ANODE SELECTOR switch to Al

(d) All valves can be regarded as sarisfactory if the
meier needle lies within the green band on the scale,

Fuil-waveo rectifiers

83. The opcrations ate the samc as detailed in para 82,
sub-paras {s} to (d), with the additton of checking the second
rectifier element by swiching the ANODE SELECTOR
switch to A2, sce para 12,

Gas-filled and cold cathede rectifiers

84. For these valves a suitahle load must be used in the anode
circuit at LX2, 1o fimit the anode current. The CIRCUIT
SELECTOR switch should be set to the TEST position and
the anode voltage set in the normal way by means of the
ANODE VOLTS switch., The value of the load resistor
and its rating is provided in the mAfV column of Table 6.
Ancde current readings should be taken and compared with
those detailed in the Table 6.

Signal digdes and dicde sections of multiple valves

85. (&) Set METER SELECTOR switch for 1-0mA loading,
Note that signal diodes arc always tested with the
METER SELECTCR switch in rthis position.
Care must be taken when carrying out this test as
the majority of diodes give full scale deflection or
slightly abowve.

(&) Ser CIRCUIT SELECTOR switch 1o DIODE.
(&) Set ANODE SELECTOR swiwch 10 Al or AZ,
according to connecrion of diede elements.

(d) All valves can be regarded as satisfactory if the
raeter needlc fies within the green band on the scale.

Tunieg indicators

86, These can be tested with the controls set according to
figures obtained from Table 6, and inserting the given anode
load, Ra, st LK2. At the bias detailed in the table the
triode section should be cur-off and the ‘eye’ fuily closed.
On reducing the bias to zero, the ‘eye’ should open fully and
the value of indicated anode current should be thar appearing
in Table 6,

TESTER, VALVE, AVO, CT 160

GENERAL
Capabilities
87. General purpose diodes, triodes, tctrodes and pentodes
can be tested in the normal manner, and sections of multi-
assembly valve types such as double-diode-triodes and
hezodes, etc, can be tested in sequence.
88. The full test facilities ave detailed below:—

(«) Heaicx continuity.

(# Cathode to heaicr insulaton (valve hot or cold).

lssue 1, 23 May 58

Inter-electrode insnlation (valve hot or cold) up i
25ML2.

Agode current (100mA max).

Gas current (limited to 100..A)

Mutual conductance dircctly in mA/V.

The indicadon of comparative valve ‘goodness’ on
the basis of mutual conductance reading.

Rectifier output with loadings variable between 5
and 120mA.

©

(4)
(e)

(N
(&)

m
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(7} Signal diode output with d.c. loading up to lmA.
(k) Murual characteristics plotting.

89. Valvcholders arc provided with the following bases and
the numbering of the pin copnections is given in Fig 2.

British 4/5-pin B4 and B5
Briush 7-pin B7

British octal MO8
British 9-pin B9
American 4-pin U4
American 5-pin UX5
American 6-pin UXé
American 7-pin UX7
American small 7-pio SM7
Americen loctal BB or B8G
Hivac 4-pin SM4

Hivac 5-pin SM5
Tnternational octal AOS3

P type base 8-pin side contact 38C
Minizture 3-pin B3G
Miniatare 7-pin BTG
Phillips 8-pin locking BsA
Mimiature 9-pin B9A or noval
All glass 9-pin BIG

Disc seal
Flying lead

Controls
90. A list of controls and their functions is given in Table 5.

Power reqguiremcnts

91, The insirument may be operated from the following
.500¢ /5 umnlics

50-500¢/s a.c. supplics. 105-120V

175-250V
The power consmmpdon is approximately 50VA maximum.

General precautions
02, Do ror nsert a valve until the correct valve pin con-
nections have been established as detailed in paras 5-8.

93. The CIRCUIT SELECTCR switch must not be moved
from the H}CONT position until the filament, grid, screen
and anode volwages have been set to the values appropriate
to the valve under test.

94. Parricular care is needed in the sefting-up of the
HEATER VOLTS selector swiiches before the valve to be
tested is inserted in the valve holder. Norking can save the
heater from being burnt out if excessive voltage is applied by
the wrong setting of these switches, Hence it 15 good
practice to return all voltage selector switches, especiatly the
HEATER VOLTS to zero after a test has been applied and
before a new valve is inserted, except of course when testing
a batch of ideatical valves,

95, Valves should be tested for inter-electrode insulation.
before the CIRCUIT SELECTOR switch & moved to
position TEST.

86. The safety cut-out prevents damage to the transformers
in the event of eny of the h.t. supplies being short-circuited,
but it does wnot protect the meter movement against heavy d.c.
curresits occurrmg in the valve anode circuit. Where any
doubt exists as to the probable value of electrode current
likely 1o be passed the ANODE CURRENT seclector swiich
and fine control (SH and RVI) should be set to the highest
current range and the range subsequently reduced according
to the value of the cucrent passing.
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97. Do nor apply test voltages to a valve withour ensuring
that, where necessary, the top caps or side terminal con-
nections have been correctly made. Furthermore, where a
jumper lead is used, particudar care should be taken to ensure
that it is not left lying on the valvcholder pancl when con-
nected to one of the voltage supply sockets, as there is danger
of it sborting to frame.

Initial setting-op for use

98. Check the coarse mains transformer link L4 and the fine
control SK, for the settings appropriate to the nominal mains
voliage of the workshops supply.

99. Connect the mains lead w the supplin Red and blue leads
are line and ncuvrral respectively, und green the earth connection,

100. Check that two 2A cartridge fuses are fitted in the
hwlders on the control panel.

101. Check that the anede circuit links LK1 and LE2 on
the valveholder panel are secure.

INITIAL VALYVLE TESTS
Mains input fine adjustment

102, This adjustment is important as it establishes the eorrect
electrode voltages for the calibrated controls. Tt should be
carried out cach time the tester is used and the setting
checked ai intervals if’ the instrument is in continuous use
for a long period of time.

103. Tum the CIRCUIT SELECTOR to the SET ~
position and switch ON. The meter needie wilt rise after
some 30 seconds and assume a position near the black region
of the insulation scale dencting zero ohms. Set the voltage
adjustment control so that the meter needle assumes its
nearest position to the red line in the middle of the black
zero. If the meter needle will not lie in the black zero, the
nmains tapping link L.K4 requircs adjustment and should be
moved to the next higher tapping if the meter needle is to
the right, and to the next lower rapping if the needle is to
the left, of the black zero.

Setting-up valve test voltages

104, (@} YTrom the details given in Table 6 set up the
ROLLER SELECTOR swirch, paras 5-8 refer,
and all volrage conirols with the instrument switched
off. The seiting of the voltage controls applies to
all subsequent tests unless otherwise demiled.

(5) Insert valve and switch on.

{¢) The insulation tests as detailed in paras 105-108
must be carried out prior to mutual conductance
testing.

Heater continuity test-—all valves
105. {a@) Set CIRCUIT SELECTOR switch to H/CONT,
() Set ELECTRODE SELECTOR switch to CG/TL

{¢) Heater continuity is indicated on the mwter by
deflection of the pointer to the SHORT marker.

Insulation test—all valves
Inter-electrode insuladion—valve cold

106, (a) Proceed with the tests in the order given in Table 1
below,

{6} Any breakdown between electrodes will be shown
by deflection of the meter needle.
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Circuit | Electrode
selector selector Insulation check
switch switch
position position
AR Ay Checks insulation anode 1 to screen,
filament, cathode, anode 2 and grid
AR ! A, Checks insulation anode 2 to screen,
: filament, cathode, anode 1 and grid
A/R D, : Checks insulation D; to screen,
filament, cathode, anode 1 and grid
A/R D, Checks insulation D, to screen,
© filament, cathode, anode 2 and grid
SR A, Checks insulation screen to filament,
cathode and grid

Table 1—Insulation checks—valve cold. CT 160

Insulation test—valve hot
107. (4) Proceed with the rests in the arder given in Table
2 below.

(B) Any deflection of the meter needle indicates a
leakage between cathode and heater strapped and
any other electrode.

Circuit E Electrode
selector : selector Insulation check
swit¢ch ; switch
position ! pesiton
CH/R Al Checks ingulazion cathode and
heater to Ay, Ay, Gy, S
CH/R D, Checks insulation cathode and
heater to Dy
CH/R D, Checks insulation cathede and
heater to I,

Table 2~Insulation checks—wvalve hot, CT 160

Insulation test—indirectly heated valves
Cathode to heater insulation test

108. {a) Set CIRCUIT SELECTOR switch to C/H.
{3) Set ELECTRODE SELECTOR switch to C/H.

(¢) A deflection of the meter needle indicates leakage
between heater and cathode with the valve hot,

Anode current

109. The following procedure with appropriate settings of
the ROLLER SELECTOR switch is applicable to all valves
with ¢xception of those dealt with in paras 124-129.

[i0. {(a) Check the settings of the anode, screen and grid
voltage conirol switches, para 104 refers,
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(b} Set the ANODE CURREN'] control switch and
fine potentiometer to the value given in columm
8 of Table &,

(¢) Set the CIRCUIT SELECTOR switch to TEST.

(d) Set the ELECTRODE SELECTOR switch to the
anode for which the current reading is required, ic
A, or A,

{¢) Reduce the meter reading to zero by means of the

ANODE CURREN control switch and the fine

control.

Raotate the SET mA [V control to the SET ZERQ

position and finally zere the meter reading by means

of the fine ANODE CURRENT control.

The anode current is found by adding the readings

of the ANQDE CURRENT control switch and the

fine control.

()

&)

Operation of protective relay
111, Should the protecrive relay operate, switch off. Check
for correct setting of the ROLLER SELECTOR swiich
and electrode veltages. If these are correct and the relay
continues to ‘buzz’ when the instrument is switehed on again
the valve is probably ‘soft’, and the test should proceed no
further.

MUTUAL CONDUCTANCE TESTS
Direct reading nsing recommended anode current

Triodes, tetrodes, pentodes and heptodes
112, (&) Set ELECTRODE SELECTOR switch to Ay,

() Check setiing of ROLLER SELECTOR swiich,
all voltage controls, para 104 refers, and sel.l.he
ANODE CURRENT controls to the value given
in Table 6.

{¢) Set CIRCUIT SELLCTOR switch to TEST.

{d) Do not altcr the ANODE CURRENT controls but
adjust NEG GRID VOLT'S control until meter
indicates zero.

{(¢) Slowly rotate the SET mA/V control to the SET
ZERO position and make any final adjustment to
zero using the fine ANODE CURRENT control.
Ensure that the valve has reached #s coppect
working temperaturc, this being shown by no
further rise of the meter needle, whilst the SET
mA [V control is in the SET ZERO position.
Continue rotation of the SET mA/V control uatil
the meter needle reaches the calibration line in the
centre of the ‘good’ zone, matked ‘1 mA/V"
Read the aciual value of mumual conductance from
the SET mA/V dial. This should be compared
with the value given in Table 6.

{f)

(g)

Double-triodes, double-tetrodes and double-pentodes

113, (&) For these valves only onc set of figures is given in
Table 6, They are applicable to each section of
the valve,

{6) Lo test one section of the valve proceed as for para
12 (a) to (g).

(¢) To west the other section set ELFECTRODE
SELECTOR switch to Az

(d) Proceed as for para 112 (d) to (g).
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Tyiode-pentodas, triode-hexodes, triode-heptodes gnd
ogtodes
114. {4} For these valves two sets of figures are given in
Thable 6.
{8y Using the first set of figures proceed as for para
112 {a) to (g).
() Set ELECTRODE SELECTOR switch to A2,

{4) Using the second set of figures proceed as for para
112 (&) w (g}

Valves having a mutual conductance less than 1mA[V

115. Sinece the SET mA )V dial is not calibrated below ImA [V
it is nox possible o check the valves on the coloured com-
paritan sesle.  8Such valves mre checked by direct megsure-
ment of fiutual condnctance using the precedure set out in
pary 113 {g} to {¢&), Then rotate the SET mA/V dial to the
IMAN fiositlon and read the mutual conductance on the
seale calibrated §-f-ImA V.

Direct reading using recommcnded grid voltage

116. Aq sliernative taethod of oblaining mutual conductance
is by naing the recommended grid voltage. Proceed as for
paras 112, $13 or 114, since the only difference between this
method and that oudined in those paras is that during the
test the NBG GRID VOLES control is left set to the value
given it Table 6, and meter reading zerned by means of the
ANODE CURRENT controls,

Comparative reading wusing rccommended anvode
current

Triodes, tetrodes, pentodes and heprodes
117, (@) Set ELECTRODE SELECTOR switch to Al

{# Check seuing of ROLLER SELECTOR switch,
all voltege controls, para 104 refers, and set the

AKOQDE CURBEMT control to the value given in

Table 6.
{e) Set CIRCUIT SELECTOR swirtch to TEST.
{(d) Do not alter the ANODE CURRESNT conmtrols but
adjust NEG GRID VOLTS until the merer
indicaies zero.
{(e) Slowly rotate the SET mA/V control to the SET
ZERO position and make any fina! adjustment to
zero, using the fine ANODE CURRENT control.
Ensure that the valve has reached its correct working
temperature, this being showan by no further rise
of the meter needle whilst the SET mA/V control
is iri the SET ZERO position.
Continue rotation of the SET mA/V control to the
expected value of mA/fV (meter needle should
rise}.
All valves can be regarded as satisfactory if the
meter needle lies within the green band on the
scale,

o

(&)

Double-tiiodes, double-tetrodes and double-pentodes

(@) For these valves only onc set of figures is given
in Table 6. ‘They are applicable to each section of
the valve.

(#) To test ome section of the valve, proceed as for
para 117 (a) o (g).

{¢) To test the other scction set ELECTRODE
SELECTOR switch to A2

(d) Proceed as for para 117 (4} to (g).

118.
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Triode-pentodes, triode-hexodes, triode-heptodes and
octodes.
119. (a} For these valves two sets of figures are given in
Table 6.
(b} Using the fiest set of figures proceed as for para
117 (@) w (&)
{¢) Set ELECTRODE SELECTOR switch to A2,

(4} Using the second set of figures proceed as for para
117 (&) 1o (g).

Comparative reading using recommended grid
yoliage

120. An alternative method of obtaining 4 comgarative
reading is by using the recommended grid voltage, Procged
as for paras 117, 118 or 119, since the only differenee Jetween
this and that outlined in those paras is that during the test
the NEG GRID VOLTS control is lefi set et the value
given in Table 6, and the meter reading zerced by the
ANODE CURRENT controls.

GRID CURRENT TEST
Method
121. {a) Set ANODE SELBCTOR switch to the appro-
priate position for the valve or valve section noder
wst.
(b3 Check alt voltage controls, para 104 refers,
(¢ Set CIRCUIT SELECTOR to (GAS.
{d} Deflection of the meter needle will indicate grid
current, if any, directly in pA.
(e) Ig should not exceed 54A.

PLOTTING OF MUTUAL CHARACTERISTICS
Static

122. When more comprehensive tests. of a valve are required,
static tnutual characteristic curves may be plotted using this
instrument with the CIRCUIT SEILECTOR in pesition
TEST. Tor cxample, [a/Vg curves can be taken at fixed
settings of anode and screen voliages, the readings of anode
current being plotted against settings of the grid bias control.

Dynamic

123. By opening the anode links LK1 or LK2 situated on
the valveholder panel and inserting a suitable load, dynamic
characteristic curves may be obtained in 2 simjlar manner to
that outlined for static curves in para 122.

RECTIFIER AND DIODE TESTING

124, The setring-up and initial tests for insulation, etc as
already described for other valve types sheuld be cazried out
prior to making, the following load tests, paras 101-105 refer,

Hazlf-wave rectifiers

125. {a) Set the right-hand ANODE CURRENT control
switch to 2 reading on the inner ring of figures

cotresponding to the load current given for the
valve in Table 6.

(5) Set CIRCUIT SELECTOR switch to TEST,
(c} Set ELECTRODE SELECTOR to DI,

{d) Al valves can be regarded as satisfactory if the
meter needle lies within the green band on the
scale.
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Fuli-wave rectifiers

126, 'The operations are the same as detailed in para 125,
sub-paras (a) to (d), with the addition of checking the second
rectifier clement by switching the ELECTRODE SE-
LECTOR to D2, para 12 refers.

Gas-filled and cold cathode rectifiers

127, For these valves a suitable load must be inserted at the
anode link or links (if a full-wave). The CIRCUIT SE-
LECTOR should be set toc TEST amnd the appropriate
voltage and represenmative anode current figures found in
Tabic 6. Full-wave examples of this class of valve are
tested with the ELECTRODE SELECTOR at positions Al
and A2 in turn. The maximum loading on these rectifiers
must be limited to 100mA per anode to aveid damage to
the instrument, It should be noted thar with these valves
the anode voltage is set in normal manper by means of the
ANODE YOLTS control switch,

Signal diedes and diode sections of multipie valves

128. (2) Set ANODE CURRENT control switch to figure
given in Table 6, using the inner ring of figures,
If no figare is given ser ANODE CURRENT
contro] switch to 1-0mA. Care must be taken when
carrying out this test as the majority of diodes
give full-scale deflection or slightly zbove.

TELECOMMUNICATIONS
Y 811

(6) Sct CIRCUIT SELECTOR switch to TEST.
() Set ELECTRODE SELECTOR switch to DI,

(d) All valves can be regarded as satisfactery if the
meter neadle lies within the green band.

{¢) ¥ a double-diode, test second diode with
ELECTRODE SELECTOR switch set to D2.

Tuning indicators
129. (@) Check the settings of anode, screen and bias voltage

conirols, para 101 refers.

() Open LKI and insert the anode load, the value of
which is given in the REMARKS column of
Table 6.

(e) Set CIRCUIT SELECTOR switch to TEST.
(d) Set ELECTRODE SELECTOR switch to Al

(&) Insert valve and allow to warm up, when at the
given value of bias the triode section should be cut
off, ic the ‘eye’ fully closed and no anode current
indicated,

(f) Reduce the bias to zero, the ‘eye’ should now be
fully open and the indicated value of andde current
that given in Tabie 6.

LControl Circuit ref Fanction
OFF-ON _ SA Power supply on-off switch
HEATER ; SB Filament voltage selector switch
ANODE I 5C Anode voltage selector switch o
SCREEN | 3D Screen voltage selector switch
SELECT ANODE SE Anode mrrént metering switch
MA/V/C. INS SF iggﬁgi &ftﬂﬁfﬁ igf};gatgic}ofofmﬂggntﬁst
SET mA/V RVi Varjable meter shunt for muiual conductance test
SET ZERO RV2 Resistor controlling anotde current backing-off voltage
ROLLER SELECTOR 8G . Yalve pin circuit selector switch
NORMAL { — BY 7 . SH : Filament voltage range coatrol switch

Table 3—List of controls=—Tester, valve, Ave, No 1
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Control Circuit ref Function
OFF-ON SA Power sapply on-off switch
SET ~ SB Mains transformer input tapping selector switch
gg‘f%fleNT g](::) | High and low, filament voitage selector switches
ANODE VOLTS SE Anode wvoltage selector switch
SCREEN VOLTS SF Screen voltage selector switch
METER SELECTOR 5G Meter shunt selector switch
ANODE SELECTOR SH Anode and screen current metering switch
CIRCUIT SELECTOR st Test cireuit selector switch
ELECTRODE LEAKAGE ST | Tnter-clectrode insulation test switch '1'_
GAS SK | Reverse grid current switch
RESET SL Overload relay reset switch
MAV SM Muiual conductance test push-button switch S
Vgxt[Vgx10 SN Gfid voltage muldplier switch
SET ZERO ﬁgé %&n‘{;;?a g\;ariable resistors controlling anode current backing-
NEG GRID VOLTS RV3 Fine conirol grid voltage
SET MANV i RV4 Varigble meter shunt for mmtual conductance test
ROLLER SELECTQOR 80 Valve pin circuit selector switch
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Control Circuit vef Function
OFF-ON SA Power supply on-off switch
SB Heatex voltage selector switch
HEATER VOLTS { SC Heater voltage range switch
ANCDE VOLTS SD Anode wvoltage selector switch
SCREEN VOLTS SE Screen voltage selector switch
ELECTRCDE SELECTOR SF Anode current metering swirch
CIRCUIT SELECTOR 5G Test circuit selector switch
SH Anode current backing-off voltage range switch
ANODE CURRENT { RV] Anode current backinE-—oﬁ' voltage fine control
SET mA/V RV2 Variable control for mutual conductance test
NEG GRID VOLTS RV3 Variable control of grid volts
ROLLER SELECTOR ST Valve pin circuit selector switch
: SK Mains input fine voltage control
Table 5—List of controls—Tester, valve, Avo, CT 160
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Fart 1

ANT.ODUCTION

1a The complete testing of a thormionic valve is a complex procedure inveolving a
renge of apparatus that canmnot be conveniently embodied in a single instruments
However, in workshops it is not necessary to carry out a conplete range of tests as
testing is normelly conf'ined to valves which have been previously and thoroughly
checked at the manufacturers pricr to issue.

2 The Testers valve arc self~contained, mains-operated instrunents for the simple
testing of general purpose Service and cammercial types,

e “he results obtained can e directly compared with the dats as published in
Table 6 of Tels ¥ 811, Lssue 1, This pgives detalls of FROLLER SELECTOR switch
settings, test voltages and specif'icalion figures. Feference should be made to
Tels ¥ 812 Part 2 for component values, circuit and laycut dingrzos.

TESTER, ValVE, &V0, NO 1

BELSF TECHNICAL, SESCRIFTION
E}EQtrical

L, The instrument uses an a.c. testing rethod which eliminates the need for
elaborate d.c. power packo. Mald wave ae.c. voltages are applied to the valve
electrodes in a menner such that, when ancde current and changes of ancde current
are neasured in terms of d.c. curreabs, the general function of a statie d.c. valve
characteristic is maintained,

5, Valve holders are provided on the velve holder panel which 1s on the subsidiary
unit, These holders caler for valves in current use and a nine-way rotary switch
allows any one of the valve base sockets to be connected to any one of the electrode
test circults in the lnstrunent,

6. Valve electrode test voltages are obtained from three multi~tapped transformers
and unsmoothed half-wave rectified a.e, i used to 'hask of P! ancode ourrent when
making ritual conductance neasurements,

Power regquirements

T The powrer supply required is 200 = 20OV at 50 - 600/ 8. The consunption is
spproximately 20VA,

G The complete instrument consists of two units, the rain and the sukeidiary, The
nein unit consists of a bakelite front panel on which are mounted a1l the components
ingluding the ne ter, The subsidiary unit consists of an aluminiwn front vanel on
which are mounted the valve holders and the nine-way rotary selector switch, X
pressed aluminium case coupletes each unit,

©
Issue 1, & Jan 58 Page 3



TTEIRCORETRICATTIONS FLECTRICAL AND MECHANIC AL
Y 81z FHGIYNEEEING FEGUILATIONS
Fart 1

ZETeIleD TRCENICAL, DESCRITTION

|e+hod of characterlﬂtlc tcﬁtlﬂ“ {Iig 2C0OtT)

=

9« The mamner cf operaticn is showm in Iig 2001, The clectrode voltage controls
ere directly calibrated in terms of deoc. voltages and provide the indicated tesi
voltages.

10  With no backing-off voltege applied Ly the SET ZERO contrel, FV2 to the neter
circuit, this meter indicates the gtanding snede ourrent.

1e & direct reading of mutual conductsnce is obtairned by backing-off the standing
ancde current to zerc and aprlying o 1V a.c, positive cherge to the grid. The
meter dellection 13 a direct pessurement cff tﬁe valves mutuel conductunce, it being
a change in zncde current {milliamps) for a zrid potentizl chienge of 1V

2. The zrid potential is chisined from the TV winding T4 on transformer T7,

vhich is cenire—-tapped to chassis. ihe ends of this winding are connected to the
key switch SF.  then the switch is in its central position one end of the winding
is connected to the grld making it O 5” ncgative with respect to cothede, On

rresaing the switch to the wi/V pesitieon the other end of the winding is connected

o the grid, moking tne grid 0.5V hﬁaltﬂvp with respect to the cathode, ie, a 1V
change in 211,  The resulting change in ancde current is therefors z direct reading
cf’ mutuzl conductance,

1%3. Tor quick batch testing in terms f mutusl conductance - COND/BAD scale is
rrovided on the reter, By adjusting the ZET RTVAY eontrol, Wi, to a pre-determined
—utusl conductance figure, o shunt velie is obteined for the meter, euch that full
scale deflection of the neter ccrrespends to this predetermined {igure of mutual
conductance. Then, on pressing the key switch io the wh/V position, the meter

will give a reac“l:r_nh which, ofter being rultiplied by 10, gives the percentage
cfficiency of the valve {f.s.d. = 100%).

liethod of rectifier and diodec testing (Mg 2C01)

1L, Aectifiers are tested with 30V applied to the ancdes via a limiting resistance
=h, all seale deflection indicates ancde current of 100nmA,

S3ignal dicdes are tested in a similar marmer but with 12V applied to ancdes
F5, Tull scale deflection indicates znode current of 0mi.

=]
He
V.

16, The imput to 1he h.t. transforwer 71 iz uscd as a means of testing insulation.
Acrozs this supply are Lwo r=bl sLors, the necn iszwp, smd a awlitch, “mPn prods are
inscrted in the sockets on tihc front pancl of the main wnit thiz switch is opened
and the circuit broken. If the two prods arc touched together the circuit is
again completed, The ingulation test takes the form of a2 comparison test belween
the g2lov cbteinced from the lamp rhen the prods are shorted together onc the plow
obtzincd vhen the prods are conncceted to Thic clectredes of 4 valve, betweern vhich

it iz desired to check the insulation,  The brightcr *the zlow, the less the
insulsiion.

W
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i (t To fcat thoe C:s;.‘v'thu-l.u'.f hicaben

lnsalation, nooever, this meihcd is
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that the valve wdor o
aade o oact as o reclificr
S cordenser 1
froo the 75Y tapping on tho hete
75V transforiier.s «any wreckdown LBotueosn
mND—i-NfON gathede sand hoater will ollo. this
charse to lsok vy throush the eter,
which will indicete the vwuluc of
dlocnarfm current. Thus this lesliaze

e

» . may e directly calibratcd in resciiz.
CATHODE/ 'Phi_s hom theen done or hte 1onrer ] wok
—=—— HEATER saale ard the cothede/hester ineul t-
o |?<O LEAKAGE icn is read dicvectly Iro: this sonia,
HEATER m . . e [ e
WINDING ON Lr L..?f (6341 we.rfmc.ms (—r 1%;3_ LA 2000
)\ T2
18, 11 supplies for the instrmy ent
=Bz Fl .
= are derived Tron the troansforer
assenblies accnsisting of tho hedtor
tranaforaer T2, ard the | o, “rans-

forier TH. T SRR Lu,pitf
f 3 Lot T e

ig 1 - Heater/ca‘thr‘(le insulaticn test
Teater %o 1

in :-'.-_utr)--- trerno loroer

19, T hes three scecrdary wiadisn«s

{a) 1V for the direct readings of iutecl condustonoce,

L} 20V Tor the LD A central.

[Chelelat

(c) “leven tapoings to prov
20, T2 has two secondery windinps which supply
{2} The heater voltages in the renge 040V ns selscted Ly switcnh (B,

(1) 30 and 100V fed to the A30D7 VOLTS switch at 00 and 100 ressectively.

21. t will be seen Trom the eircult diagraw, Tig 2007, tant the 200V tappirg o

Lr
the S0 VOIS control is the sare 28 the 150V tapping on tre ANO VONT eontrai.
1P mesgurenents are taken of the various veltapges they will correspond o the
I OVOLTSR are sucstantially the

el
nosl tiond

rigures on the transferner, In fact, the o
as the positions of the switeh denote whilst vhe actual voltzaze at ths

the 00500 VOLUSE control is sovevhatl higher, The ressca for this iz t
:Lnst:ru.len't vas designed the relaticnship that dces sxizt b zen those woltases 5
i i

expirically found tc be the correct one to tost wvalves on ftae siral g port
the charccieristic.
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pat Bero

224 To cbtain a direct reading of mutual conductance & backing—off circuit is used
to helance ocut any deflecticn due to the standing ancde current &t the desired test
conditicns. The 20V winding on T1 feoeds a potenticmeter which forms pert of the
S ZEHD control. ihe cther part <f the conirol is a geries resistor, ganged in
such & manner that the tacking—cff potentiszl network presents zn approximately
censtent shunt across the meter circuit. By use of the SET ZERO control zny
potential up to 20V a.c. may be selected, rectified znd fed to the reter e¢ircuit in
oppositicon to the valve ancde current.

Operation of key ewitch &F
23+ This key is used to apply the 1V change to the prid of the valve when in the
ni/V position and to apply 75V f.c. tc the valve for iesting the cathode/heater
irsulation when in the C.ING. positicn. In addition it disconnects the ancde
voltaTe. Tanie 1 zives the centacts on this switch and their functions.

Fosition of centre key

S ———

sontacts ’ : Puretion of contacts i
C.INS - Centrai pesiticn o/ V :
4B closed ! oper L open B i
i : ') Fetering circuit !
BC ~ open | closed . closed g) !
Ly \ cpen | closed ‘closed | Cathode cireuit return :
Fx % clesed é Cperl open %)
I ! . ) #ncde volts
GH { open ; closed clesed i)
JK . closed i cpen - open ) :
: I _ P Grid volbeage :
AL . open closed closed )
! : ! i
! : : !
ST i clesed . closed tcpen ) ;
i ! ; } Grid vcltage 5
e | open oper: i closed ) :
| : .

Table 1 - Contacts of key switch SF

Vzlve holder panel and roller selector switch

2i, on the subsidizry unit are nounted the valve holder panel which contains 17
vilve holders when fully nodified, the FOLLER SELECTQR GWIICH, three sockets for
top eap or side terwinal cenrections, and the MCHUE, : BY 7 switch, (3H)a The
velve holders are of the follewing tvpesie

{a) ZAritish 4/% pin, 7 pin, and 9 pin

- —_— S -
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(b) B3G, BS54, B7G, BBA, B9a, BIG

(¢) BBB or B8G (american loctal)

(d) British octal, International octal

(e) 4merican L pin, 5 pin, 6 pin, swmall 7 pin UK
(f) Flyinz leed

These valve holders have the correspernding pin nurbers wired in parsllel.  Thoe
three sockets are comected to ancde, screen and grid circuits.

25+ The ROLLER SALECTOR switch carries nine spring contacts, each of whieck can be
rotated to meke connection to any one of ten busbars arranged co-—axislly in the
barrel of the switch. Thus any vaelve pin nuelber can e comnected to any one of

the instrument circuits, as may be necessary. the rcllers are held in their

selected positions by leafl springs acting on the moulding escapemert. The particular
connecticn made for any one of the pin rotating ccntacts is indiccted in the escutchieon
window by suitably engraved position markers as under:i-

1 2 3 4 5 & 7 & 9 0
C B~ He G 8 & 4y, Dy Dy E

25, The NORMHL/ : BY 7 switch is for use with valves using lower he=ter voltapges
than can be obtained direct from the HEATER VOLTS sclecter switch.  For exarple, to
test a velve with a 1.4V filament, set the AEsTER VOLTO selector siitch to 10 wvolts
und the NORUL/ @ BY 7 switch to + BY 7 and the resultant heator voltage will be
approxizately 1.4 volts.

TESTER, VALVE, 2VG, NO 3

THIRODUCTTION
27«  The Tester, valve, avo, No 3 is a self-contained, nains—opersated irstrument
for the simple testing of general pwrpose Service and commercizl typc valvesm.
Heater continuity, inter-electrode insulation, electrcde currcnts and mutual
conductance can be quickly messured. The instrument desipgn enables static and
dynamic characteristic curves to be obtained if required.

28, Two forma of the valve tester, designated by the manufecturers ss the Valve
characteristic meter Mk 1 and Mk 2 respectively are held by the Service wnder cormon
nonenclature, Yester, valve, Avo, No 3, The dif'ferences betveen the two forrs are
mincr. Identification of the tro types is a sinple natter, The ¥k 2 version has
two base runners, nandles on either side of the front pansl ard = =onall compartunent
for the nmanual, whilst these are nck zrovided on the ¥k 1, il should ve noted that
cireuit or positional changes may cccur which heve not been detailed in this
regalation, This is due to tae fect that the instrument was not designed solely
for Service use and hence changes may cocur without pricr Service consultation.

Tssue 1,0 Jar 58 Proe
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BALES 1RCEAICAL DESCRIPTION

Elgptrical

29, The instrument uses an a,c. testing methed which eliminates the need for
cleberatc decs power packs, Full-wave and half-wave unsmoctied s.c. voltages are
eppiied to tne valve olectredes in a panner such that, when ancde current and changes
of sncde current are measured in terms of d.c. currents, the general funclion of a
static deos velve characteristic is maintained.

30, Velve electrcde volteses to establish the test conditions are derived from
malti~tapped trensformers vis calibrated selector switches, Cne transformer
provides heater voltages, the other hete., Z.be and backing-off voltages., Unsuoothed
50¢/s aJce is aprlied direct o the ancde and screen of a valve under test.
Unsuoothed, half-wave rectif'icd z.c. is used to fix the gzrid working point, to
zrovide a grid swing and the ancde current acking—off voltzge to facilitate the
reasurcnent of rutual conductsnce.

31. 4 sinsle 3,1/2 inch secale noving-coil reter, used in conjunction with three
sclector switches in corbination, provides direct readings of inter~electrode
insulation or electrede currents or outual conductance.

32. foeut=cut in the form of & double-circult polarized electro-mapnetic relay
with i1ts windings energized by the snode and screen currents provides protecticn
woaingt inadvertant or deliberate shoriing of the supply voltopes.

33« Velve holders ave provided cn the valvs holder panel.  These holders cater
for valves in current use and = nine—way rotary switch endbles eny cne of the valve
bose stendard pin nurbers to be comected to wny one of the electrode test circuits

inn tne instrunmerita

[ower reguirenents

3L, Tre power supply regquired is 95-125V or 185-265V at 50-60¢/s,  The
consurption iz sprroximately 60VA,

liechanical
35, The instrument conesists of 3 major asseriplies as follcws:-
{a) Tront pancl zeserbly
(L) Transformer assexbly
{c) Valvc pancl asserbly
These asserblies are rountcd cn & sand-cast alwniniurn framework of two main vertical
side frames, belted end screwed to four horizontal meribers consisling of 1/4 ine
dia cress rcd, two angled 1/2 in. x 1/2 in, strips and the top valve holder panel

casting.

3G, A pressed alundniun pedestel cabinet, complete with hinged 1id, hcuses the
lnstrumenta
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“othed of charscteristic testing (Fig 2)

TR “he penersl function for o d.c. static velve charccteristic ia

Te = £ (Va + Vgl + w2Ve2) (1)

where ~a = ancde current

Va = ancie volts

He. = ancde siope resistarce
g1 = control grid voltage
Vg2 = screen grid voltoge

srid/ancde

[

k1 = amplificetion factor
p2 = amplificetion factor grid/screen

The relaticnship only holds urder the conditicns that p1, p2 and ~a are constant
cver the operating regich.

33. In the instrurent a patented s.c. sethod of operstion is used vherehy raw
5Cc/s wec. voltupes are applied e the znecde erd screer electredes, “he grid
conditions are establisned with umsmoothed half-weve rectified a.c. but the T4 is
measured in terms of dec. current. Co-relation between the z.c. =nd deoc. test
conditions is arransed in the instrument desipn by maintaining the fellowing
relaticnships: -

Va relieSe = 1.1 indicated d,0. Va

V2 romas, = 1.1 indicsated G.c. Ve2
Vel (mean unswectned) = (.52 indiecated d.c. Vgl

Ta (mean dec.) = 0,5 indicated 1=z

The menner of operation is shom in Fig 2.  Included ave vcltage waveforms at
various points in the circuit, as is the current wavefors in the ancde circuit.

39, The electrede veltage contreols are directly calibrated in tems of d.c.
voltages and provide the indicated test voltagesy fer exomple, with the ACDE VOLTS
switch set at 200V we have 220V r.m.s. applied to the ancde and with NEG GRID VOLTO
at =3V the wmesn d,c, voltace at the control prid is -1.56V. The facter cf two has
been intreduced into the meter circuit by the shunt element V7 and the actual mean
doce la Plowing in the ancde cireuit will be found to be half thot indiczted by the
instrument e ter.
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Fig 2 = Method of characteristic testing,
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4O, With no backing-off velte.e applied by HEV1 to the meter circuit, this neter

indicates the atanding ancde ¢r screen current according to the setting of the
AMOTE SHECTOR switch I,

e 4 direct reading of mutual conductunce is dbteined by backirg of f the standing
anode current of the valve to zero ard applying a 0.52V d.c. positive voltase change
to the grid, which is dbtained fron the half-wave rectifier circuit when the ms/V
button Bl is presseds The nmeier deflection is a direct measurement of the velve's
rutual conductance, it belng a change equivalent to 1V dic.

L2, Tor quick batch testing in terms of mutual conductance, a GCOLYBAD scale is
provided on the weter. with the HETER SELECTOR switch SG at r//V - peaition 5, =
variable shunt slenent comzisting of RS and HVL is connected zorcoss the reter, By
adjusting the SET 24/V resistor BV to a predetermined@ mutual conductsnce Tigure,

& shunt value is cobtained for the meter, such that half scale deflection cccurs
when the effective current change due to the grid potential change an press:mb the
S5T ma/v button, 9%, is egual to the pre-set mutusl conducteance figure. A pocd
valve should gi v:., a reading of half the full scale deflection, or above,

lethed of rectifier and dicde testing (Fig 3)

L3. Rectifiers can De tested to elsure that sach section will produce sufficient
current under suiltable load conditions. A voltage of 150V remese fron tapping {3)

on TZ is applied to the ancde of the reetifier under test which supplies 1he reservoir
condenser C1, The reaistors R21 to E25 provide six d.cs load conditions of Tmi, bma,
15mé, 30mA, EOrmé and 120mi, Current in the losd circuit is indicated Ly the n:e‘ter,
shunted to correspond with the selscted load surrent. Each half of a full-weve
rectifier can Le individually tested by the selection of ancde 1 or sncde 2, as
selected by the ANODE SELECTOR switch.

ROLLERA CIRCUT
SELECTOR SELECTOR
SWITCH SWITCH
REC
oo o—we_l—g c IS0V RM3
B
§
- o ANODE
O—» O—*—1—C5k ecToR P
VALVE - SWITCH
UNDER R Rgy RAMS
I = AW WY1 i
—e O—me-
O O g
N o Y J
y-mi2 Pl
T -3

Mg 3 ~ Yethod of rectifier and dicde testing. Tester Yo 3

Issue 1, 6 Jan 58 Page 11



TELRCOMMUNICATICONS
Y 812
Part 1

L0

(a2l hREATER COMTINUITY TEST —walvE COLD
CRCUIT SELECTOR  SWITCH SET TO CHECK {Z)
ELECTRODE LEAKAGE SWITCH SET 7C H

L0 egqdeln)

{B] MSULATION TEST —VALVE COLD
CIRCUIT SELECTOR SWITCH SET TO CHECK (T,
CLECTRODE LEAKAGE SWITCH SFT To

[} INSULATION TEST -=— VALYE COLD
CIRCWT SELECTOR  SWITCH SET TO CHECK {C)

ELECTRODE LEACAGE SWITCH SET TO 5
YoERIE R,
Tk

T

ELRCTRICAL AND MECHANICAL
ENGINEERING REGULATTONS

(d) INSULATION TEST — YALYE 40T
CIRCUIT SELECTOR SWITCH SET TO CHECK (H)

,I.‘__

(€] CATHODE TG HEATER TEST (INDIRECTLY HEATED VALVE)
CIRCUNT  SELECTOR SWITCH SET TO C/Hin

Pig 4 = Contimuity and insulation test circuits. Tester Wo 3

Page 12
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Ll The load figures are chosen to correspond with the maxinum emission apecified
hy the valve manufacturers. The meter indicates the efficiency of the valve on
the hasig of the required d.o, load,

Lh, Signal dicdes are teste: in & similar manner but with the 30V rom,s. from
tapping (b) on T2 applied to the ancde and with a d.c. loading of 1nmé,

Continuity and insulation test circuits (Fig L)

L6, The cutput of rectifier MEL is used as an unsnooctaed d,c. supply for the
continuity and insulation tests. The threc cireuits are ecstablished by the setting
of the CIRCUIT SFLECTOR switch SI and the FLECTRODE LEAXAGE switch 37 (parag 53 and
5l refer), “he three positions sre shovm in Fiz 4. There is thc cxample ox
heater continuity (a), two examples of insulation test with vaive cold, (b) and (e),
and two examples of insulation test with valve hot, (d) and (e).

Tygnsfonneg_assembly'(Fig 2005)

47. All supplies for the inatrument are derived from the transformer assenbly,
consisting of the heater trangformer T! and the h,t, and g.b, transformer T2, In
addition to the normel mains supoly tappings, the primary of T1 has eleven 3V+10:7
subsidiary tappings. They are the fine controls for iaputs to Loth transformers.
The auteo=-transformer arrangement Tor the input te T2 enables the secondary outpuis
tc be adjusted to maintain the dec. calibration of the electrode supply controls.

48, T2 has five secondary windings, four of these supply:-

(a) 6.3V40.1V Dicde heaters

(b) 25V+iV SET ZERD ancde current backing~of'f ecircuit
(c) 2V+0.25V ms/V positive grid swing voltage

(a) 145V 3V grid working voltage circuit

The fifth winding has eighteen tappings to provide anode and screen voltages within
the range 0-4L00V as selected by the ANODE VOLTS end SCREELN VOLT3 switches SE and SF,
rcapectively,

49, Secondary tappings of T1 provide the heater volts at the standard ratings
within the range 1.1V to 110V, as selected by two FILAMENT VOLIS switches 5C and SD.
Switch 8C is used to select heater voltages in the range 0~16V and switch 3D seleets
heater voltages fran 0-110V in 10V steps. By suitable positicning of the switches,
voltages in either rangs may be used cor the two voltages can be made additive (see
Fig 5 for examples). It should be noted that the 10, 20, 30, 40 and 50V teppings
do not exist as such but are in fact the differences between the &0V tepping snd
the 70, 80, 90, 100 and 110V tappingss
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=y R4V

Sha SDb
&Y
o] Oy W

{@) HEATER VOLTAGE FkIV (b) HEATER YOLTAGE IOV

5Da SDb She

T 0V BoV 11y -3
3

i Slra

ek

LYz E ) HEATER VOLTAGE ItV {d¥ HEATER VOLTAGE 8kIV
| .'_‘l

Fig 5 = Heater voltage supply — examples. Tester Ho 3

Wik | o Set ~ circuit (Fig 6)
hQ, Correct calibration of the
electrode voltage controls is ensured
in the setting up preeedure by the
SET ~ circuit, The CIRCUIT SELECTDE

o switch SI and the FLECTHODE LEAY
gwitch 3J establish the ciromit

conditions shown schematically in

200
e
" Lile Fig 6.  The selection of a fine
B '5§ tapping on T1 by meana of 3B ensures
D i

that the input to the primary of T2
— ™ 53 will be such that the ocutput voltage
s across the winding G31 and GBZ2 is 100V
56 .S, A getting-up mark is provided
H on the meter scals and initial

calibration in monufsacture or major

overhaul is made by adjustment of the
Q- TR 2 preset control VG | EV6),

Tig 6 = Set ~ circuit. “ester io 3
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Circuit control arrangements

51, The instrument switching arranpgements are ccmplex because of the multiplicity
of tests tnat have to be carried cut on the varied valve types, It should be roted
that the detached centict oystem for svdibches his been used in the circuit dicgren
(Fig 2005).

Circuit selector switen 31

h2. The CIKCUIT SELECTOR switch hag six positions with six double-sided, twelve-
contact wafers, the function of the wafers being as follaws:—

3laa  Contrcls anode circuit supply volts,

SItk  Routes the sncde supply either to the meter or to the lcad in
the case of rectifiersa,

SIcb) Control connections to meter.
5Ida)

The remaining wafers, - ab, ba, ca, db, ea, eb, fa and fb-select electrcdes for
the insulation tests in conjunction with the ELECIRODE LEAKAGE switch 2J.

53 In position 1, CHECK [C), 2ll ths electrecde circuits are commected to the
LnCTR00E ZREAKAGE gswiteh 57, The instrument can then be set up for mains voltage
adjustment (para 50 refers) or for dlectrcde leskage tests with the valve cold,

The electrcdes of the valve under test are connected to &7 by SI{chb) and te the

100V negative supply by SI{da}. Rotation of the switch SJ then tests the insulation
which occurs between each of the valve electrodes teken in order and =1l others
strapped. Continuity of the heater is indicated in position i of SJ. In this
position of OI, SI(fa) remcves the valve heatcr supplys

54s Position 2, CHECK (H). Heater supply tc the wvalve is restored Ly SI{fa),

“he heater and zathcde are comnected together via SI{eb). 4ll the other electrcdes
are strapped together via their respective contacts on 5I and insulation resistance
between them ard the heater/cothoede strapped, is checked.

55, Position 3, C/H Ins, checks the cathcde/heater insulation. Here the 100V
negative supply is applied via SI{da) meter M1, ZI(ceb) ard SI(cb; to the cathude,
the weter giving direct reading of the cathcde to heater insulation.

56, Position 4, TE5T, enables all mutuzl characteristic tests to be carried out in
cenjunction with switeches 5E, S, SN, NEG GRID VOLIS contrel kY3, and with the nmetex
anode/screen selector switches correctly set. The =necde supply is nov connected
by SI{aa) and SI{oh) to the ancde 1 and ancde 2 circuits. The meter is connected
to the shunt circuits by SI{cb) and (da). The other contacts of SI commect the
TOLLER SELECTCR switch to whe sppropriate power supplies,

57, Position 5, DIODZE, is used for the testing of signal dicdes. The snede supply
is connected to a 30V tep on T2, tapping b, by SI{sa) and SI{bb} comnects the dicde
ancde circuits to the test load. 3I(cb) and (da) connect the weter to the dicde
load circuit,
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58 Position 6, FEC, is in a1l respects similer to position 5 cxeept that SI(aa)
now selects the 150V tap on T2, bapping Je

deter selector switch 2G

59 This switch has a bank of two double-sided wafers, It has no effect on the
meter circuit in positions 1, 2 and 3 of the CIRCUIT SELECTOR switchs  With 3I at
position 4, positions 1, 2, 3 and 4 of SG provide meter current ranges of 100m4,
25m4, 10ma and 2,5mi by the switching of the meter shunt elements R10, R10 + R12,
RO + R12 + R28, R0 + R12 + E28 + R27,

60.  For position 5, mA/V, of 3G a special meter circuit condition is established
whereby a meter shunt slement of RS in series with RVL 1s connected across the
meter, RVL., SET m&/V, is calibrated in terms of mA/V. Ita value at & particular
setting is such as to produce half seale deflection of the meter when a current
equal in value {o the selected setting is passed by the valve, consequent upon the
positive grid swing voltage being applied by pressing the wA/V button, This
arrengement is used for the comvarative or batch tegting of valves in terms of the
nutual conductance.

61,  In position 4 of SI, shunt selecticn is done by SG(ab) erd (bb), SG(ee) ard
(ba) being inoperative.

62, With the CIRCULT SELECTOR switch at pesiticns 5 and 6, SG(az) ard {ba) becore
operative, SG(ba) determines the load resistance values for d.oc. loadings of 1mi,
SmA, 15mi, 30mi, 60mi ard 120mA by the switching of vesistors R21 to B25,  SG{aa)
applies the appropriatle neter shunt element of R15 to L2C.

63, 4 maltiplier network of R6, R7, k8, RY and EV3 acrcss the 100V negative supply
enavles either 10V or 100V to be spplied acrcss HV3 by means of the switch SN (Vg,
X1, X10). The arrangement of' the network is such that the same load appears across
the 100V nepative supply in both positions of Si, line contrcl of the grid voltage
is given by V5, the scale bLeing calibrated 0-10, 4 2V winding on transformer T2
and tne half-wave rectifier WR3 supply the small pesitive change of grid bias
ohtained when the mi/V button is pressed., EV5 is a preset potentiometer used to
set up this voltage,

6ls  The GAS press button switch is connected across R11, a 100,0000 resistor irn

the grid circuit. Presence of gas in the valve will cause excessive grid current

to flow, Cperation of the GAS button, therefore, will cause a d.c¢. bias voltzge to
be developed across Ri1. The presence of this bias will be indicated by a change in
anode current, an excessive change denoting a scoft valve.

inode selecter switch oH

65 This is & double~sided twelve-contact waf'er with group contacts and has three
sositions marked A1, A2 and 3, It is used when testing velves with more than one
anode or wien it is desired 1o measure the screen grid current. In position 1 of

SH {CIKCUIT SELAZCTOR switch to TEST) the ancde 1 of the vualve under test is connected
to the metering circuit, ancde 2 going via 2 limiting resistcr B2 to the ancde supply
and screen grid to the screen supply. Dicde ancde 1 is alsc breought into circuit
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but it i® not comnected tc the load or metering circuits until the CIRCUIT SELECTOR
switch is set to DICDE cr RECa  Position 2 of the ANODE SFLECTOR switch reverses the
anode connections, sncde 2 going to the metering circuit and ancde 1 via R2 to the
ancde supply. 1f' the CIRCUIT SELECTOR switch is at DIOIE or REC, then the dicde
anode comnections are reversed by S, In this case the dicde anode, not being
metered, is left fleoating, Position 3 of SH connects znodes 1 and 2 direct to the
anode voltage supply and places the meter in the screen grid circuit of the valve
under test.

Set zexrc

66, To obtein a dlrect reter reading of mutual conductence, a backing-off circuit
is used to balance cut any deflection due to the standing enode current at the desired
test conditions. In crder tc prevent ripple which may affect the reter, used on a
sensitive range after backing-off, a current similar in waveform but opposite in
polarity to the anode current is used. A& 25V winding on T2 supplies half-wave
rectifier MRt via the SET ZERC control RV1 arnd HVZ, two genged potentiometers.  The
negative-going half-wave rectified current flow from MR? develops a p.d. across the
meter shunt circuits, opprecsite in polarity to that developed by the ancde currenta
EV1 and RV2 are adjusted to make these p.ds equal, indicated by the meter returning
t0o Zero.

Safety cut-out (Fig 7)

67, The cut-out is a two-circuit polarized reley with its windings supplied by

the ancde and screen currents cf the valve urder test. Witk the velve electrodes
teking normal currents, half-wave rectified d.oc. pulses will energize the windings,

the direction and magnitude being such that, with snode current orly or considersbly
larger anode current than screen current, the relsy will hold in. If a short-—

circuit ccours on the ancde cr screen electrodes or on the valve holder zockets
assoclated with these electrodes, the current flewing will be a.c., since rectification
will not occur in the wvealve, The first negative-going half-cycle of the a.c. current
will cause the relay to operate, cantacts X, ¥ ard 2 will open with the following
effects:—

(a) Ancde voltapge supply disconnected
(b) Screen voltage supply disconnected
(o) Lamps ILP1 and ILF2 illuminating the meter will go cut.

68, If the secreen current exceeds the sncde current, the relay is sc set thot it
will open, preventing damage o the vealve,

69, The cut-out will NOT operate when heavy currents of a d,c, nature ocour in the
valve anode circuit and thus it will not protect the meter if it is wrongly set 1o a
range lower than the value of current drawn by the valve.

70+  Vhen thce FESET button 1s pressed, srmature 4 is forced against the relay core.
Contacts X, ¥ and 2 are mechanicelly coupled to the armature and thus they close.
Contacts P and § also change over, connecting a rectified supply (due to iR2) across
the top winding of the relay, its object being to 'replace' megnetism lcst by the
cores  When the switch is released the armature is held in contact with the core,
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dus to the permanent magnetism of the ccore. FPig 2 represents a simplified diagream
af' a valve urder test. The cutecut itself is enclosed by the heavy black line.

A] MR2 Ta
| §§
»—
]cz
| T .3
| ANODE VOLTS _ o
—————— - [
! O——cx
Al ' o
SCREEN YOLTS o— o
] & -
1 3
|
|
VALVE !
TO BE : T-
TESTED ’
]
i
|
[
L H
| 7 1
TY-8I2P|
T CONTACTS P, ARE RESET SWITCH CONTACTS

CONTALTS X Yaml ARE RELAY CONTACTS

Fig 7 - Safety cut-out., Tesgter No 3

71 Comparatively leng grid and annde leads are used in this equipment and along
with stray capacities these can congstitute tuned lines having a rescnant frequency
in the voh.f, spectrum. 4 valve having a large walue of mtual conductance may be
zhle to overcome the inherent losses assocliated with such a line and burst intc
parasitic oseillations. Stoppers have bheen inserted in the valve panel wiring but
these can only be used in a few pogitions ag a large mumber of pin conbinations have
1o be used for one valve holder. Stopper resistors eould not he tolerated in what
may be the ancde or grid eircuit of one particular type of wvalve and heater or
cathcde of another, Oscillation is only likely to cecur when the valve is being
tested at or nmear its maximum mutual conduetance.
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Anti=-paresitic oscillation stopper cireuits

T2 For the Mk 1 instrument the circuits are =8 followa:-—

(a) International octal base, Stoppers in the fom of en r.f. choke
fitted to pins 4 and 5.

(b) British 7 pin, 750 resistors fitted to pins 3 and 7.
{c) BBA, Pin 7 to earth via two 0,005.F cordensers in series,
(d) Loctal base. 750 resistor fitted to pin 6.

(e} Resistors in three leads to ROLLER SELECTOR switch busbars, one of
5,0000 and two of 750,

13, For the Mk 2 instrument the circuits are as follows:-

(a) BYG: This valve holder has a 1300 resistor in each lead to ROLLER
SELECTOR switch., This resistor is in parallel with the loop, for any
dencmination of the roller switch, which connects all valve bages to
the FOLIER SELECTOR switch, This resistor acts as a damping resistor
across what may be locked on as a resonant line. Trus these lines
will not oscillate.

(b) Eesistors in four leads to ROLLER SELECTOR switeh busvars. Cne
resistor of 55,0000 and three of 75il.

7he VWhen a besm tetrode is being tested with a.c. voltages applied to its
electrodes, a condition may arise when, due to the electrode voltages approaching
zero during the a.c. cycle, the beam focusing is to some extent upset, This may
give rise to reverse screen current, ancde current will then rise and screen current
decrease rapidly and become negative. This would give erronsous readings and, if
alloved to continue, demage the valve, To overcome this a dicde is placed in series
with the secreen supply to the valve, Under narmal conditions, this will have little
effect on the soreen werking conditions, but if' there is a reversal of screen current,
it vill presecnt a very high impedance and prevent the above conditions from cceurring.

Valve panel and roller selector switch

5 The top panel of the instrument mounts nineteen valve holders (eighteen on
the Mk 1) of different types, a five~way sockev terminal board TB2, and the nine-way
ROLLEE SFIECTOR switch 30, The velve holders are of the following types:—

(a) British 4/5 pin, 7 pin, 9 pin and & pin side contact.

(b) B3G, BIG, B84, B94 (not in ¥k 1), BUG.

(c¢) B8B or BSG (imerican loctal).

(4) British octal, International octal,

(e) Hivac L and 5 pin.
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(£} American 4 pin, 5 pin, € pin, small 7 pin UX, medium 7 pin UK,

These valve holders have the corresponding pin nurbers wired in perallel, The
five-way socket terminal board 1s connected directly to the teag beoard TBZ and
provides supplies for valves with top car or side ccnnections. The five connected
circuits are GRID 1, SCKEEM, ANODE 1, sNCDE 2 and DICDE 1,

76. The ROLLMK SFLECTOR switch carries nine spring contscts each of which can be
rotated to make connection to any cne of ten bushars arranged co-axially in the
barrel of the switch. Tts any valve pin muber can be connected to any cne of
the instrument ecircuits, as shown in Fig 2004, The rollers are held in their
selected positions by leaf springs acting cn the moulding escapement,  The
particular connection made f'or any cne of the pin rotating contacts is indicated
in the escutcheon windows by suitably engraved positicn markers as underi-—

1.2 3 L 5 6 7 8 9

C B H G 8 & 4, D D

TESTER, VALVE, AVC, CT 160

INTHODUCTION

iia The Yester, valve, svo, UT160 is a self-contained wains-cperated instrumerd
for the simple testing of general purpose 3ervice and cormercial type valves,
Seater continuity, inter-electrode insulation, ancde current and mutual cenductance
can be quickly measured, The instrument enables static and dynamic characteristio
curves to e obtained if required. The instrument may also be used as a simple
tao! or 'ne go! deviced

SRLZT TECHNICAL DESCRIFPTION

Electrical

73, Tae inatrurent uaes an a.c, testing method which eliminates the need for
elaborate d.c. power packs. Mall-wave and half-wave unemcctbed a.ce. voliages are
applied to the valve electrodes in a menner such that, when anode current and
changes of ancde current are measurad in terms of d.c. currents, the general
function of a static dsce valve charscteristic is maintained.

T Valve electrode volbages to estsblish the test conditions are derived from

il ti=tapped transformers via calibrated selector switches, One transformwer
provides heater voltapes, the other het., g.beend bacsing-off voltages, Unemoothed
50c/s a.c. i3 applied direct to the anode and screen of the valve under test.
Unsmeothed halfewave rectified a.c. ig used to fix the grid working point, ic

provide & grid swing and the ancde current backing-off veoltage to facilitate the
reasurement of mutual conductance.

&0, i single 2.1/2 inca sesle, moving-coil neter, used in conjuncticn with various

switches in combination, provides dirsct readings of inter-electrode insulation or
giectrode currents or mutusl conductances.
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81, & cut~cut in the form of a treble-circuit electro-magnetic relay with two of
ifs windings energized Ly ancde and screen currents provides protection against
inadvertant or deliberate shorting of supply voltages,

82, Valve holders are provided in the valve holder panel., These holders cater
for valves in current use and a nine-way rotary switch enables any cne of the valve
base standard pin rumbers to be connected to any one of the electrcde test circuits
in the instrument,

Power requirements

83, The power supply required is 105-120V or 175-250V at 50-500¢/s. The
consumption is approximately BOVA,

Mechanical

ah, The instrument consists of two rmajor assemblies each of which is housed in

cne half of the suitcase—type case,  The 1lid houses the valve holder panel which

is a light aluminium plate an which the holders, rotary switeh and external sockets
ars mounted. The remeinder of the instrument, its trensformers, controls, meter,
ete, is in the bottom half of the case, The controls and the meter are mounted on
the top panel, which is aluminium,. The remainder of the components are mounted on
a framewcrk consisting of two 1/2 in. x 1/8 in. U sheped aluminium members screwed
and bolted to twe 1/2 in. = 1/2 in. x 1/8 in. angled sections. 4 pressed aluminium
cebinet forms the suitcase and completes the instrument.

DETATLED TECHNICAL TESCRTFTICN

Method of comparative testing (Fig 8)

85, The general function for a d,c. static valve characteristic is:--

Io = £ (Va s ptVgl: p2ve2) (1)

ERa
here Taa = ancde current

Va = ancde volts

Ha = mean slope resistance

Vgl = control grid voltage

Vg = soreen grid voliage

Wi = amplification factor grid/ancde

u?2 = amplificaticn factor grid/screcn

The relationship only holds under the conditicns that pl, p2 and Re are constant
over the operating regicn.
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86. In the instrument a patented a.c. method of operation is used whereby raw
50-500¢/8 a,c. voltages are applied to the =node and scoreen electrcdes. The grid
conditions are established with unsmoothed half-wave rectified a.c. but the Ta is
neasured in terms of d,¢. current. Co=relation between the a.c. and d.c. test
canditions is arranged in the instrument design by maintaining the following
relationships:-

Va r.m.s, = 1.1 indjcated d.c. Va

Vg2l Trell.d. = 1.1 indicated d.c. Vg2

Vg1 (mean unsmoothed) = 0,52 indicated d.c. Vzi
Ta {mean d.c,) = 0,5 indicated Ia

The manner of operation is shown in Fig 8, Included arc voltage waveforms at
various points as is the current waveform in the ancde circuit.

87. The electrode voltage controls
are directly calibrated in terms of
d.c. voltages and provide the
indicated test voltages; for example,
with the ANODE VOLTS switch set at
200V we have 220V r.m.s. a2prlied to
the ancde and with the NEG GEIL VOLTS
set at -3V the mean d.c. voltage at
the control grid is -1.56V, A
factor of 2 has been introduced into
the meter circait and the actual deoc.
Ia flowing in the anode circuit will
be half that indicated on the ANOIE
SUREENT controlsa

88, The principles of operaticn of
the main function of the tester, ie,
the comparative testing of mutual
conductance, lie in the application
of anocde, screen, grid and heater
veltages corresponding to the work—
ing point of the valve and backing off
to zero the standing anode current
thus obtained.s 4 small incremental
biag is applied to the valve and the
change in enode current thus cbitained
is a measure of the mutual conductance
of the valve, This change is then
compared with the correct mubual
conductance to give comparative
Fig 8 - Method of comparative testing. goodness' n a coloured acale,

Tester CT 160
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89. The basic ecircuit used is shown in Fig 8, With the correct elecirode voltages
applied to ths valve, the half-wave current causes a voltage drep across the resistor
RL, which is sufficlently low in value (2000) as not to 1nf1uence the characteristies.
This voltage is backed-off by a voltage (Vb) of similar form from the ANCDE CURRENT
controls. The voltage difference across the two arms of the bridge thus formed ie
chovn on thz meter, When the difference is zero, the voltage Vb is a measurc of the
anode current in RL and the control Vb is thus ecalibrated in md anode curront, A
amell change in bias is then applied from control dVg (SET m4/V) which causes an
increased drop in RL, thus unbalancing the bridge, This unbalance is shown on the
meter and is & measure of the mutual conductance, For a deflecticon on the meter of
RL x Ia millivolts the mutual conductance of the valve in mA/V is | (volts)

dvz

Ali, The 1 .8.d, of the meter is 1.3 x R, x Ta millivolts and the scale is zoned
in three colours, green indicating a good, white a failing and red a reject valve,

Method of rectifier and dicde
testlna (Fig 9)

3
% 91, Rectifiers can be tested to

snsure that each section will produce
sufficlent current under suitable load

conditicons, Yappings b, d and gz on

transforrer 12 provide r.m.s. voltages

% of Lk, 88,5 and 137.5V respectively

end these are fed tc the anode of the
rectifiier under test, which supolies
the reservoir condenser, 03, Tae
resistors R27, 28 and 29, in conjuaction
with resistors RI0 and R12, provide six
d.c, lcad conditions of ima, bmi, 15mA,
120ma 30m4, 60mi and 120mi, The 4h~volt

s tapping supplies the voltage for the
PomA imi test through E27, 25, 29, 10 and
12, for the bmi test thfouﬁh Ro7, 28,

?% 10 ard 12, for the 15mi4 best through

327, 10 an& 12 and for the 30mi test
throueb F10 and 11. The 88.5V tapping
supplics the voltage for the 60mA test
through M0 and 12. The 137,5V tapp—
ing supplies voltage for the 120mi
test through R10 and 12. Current in
ek the load circuit is indicated by the
voltage drop acrcss Liv as read by the
Fig 9 - Yethod of rectifier and dicde neters The voltage multipliers K30
testing, Tester CT 160 to R35 are so chcsen thai the meter
will give a deflection in the centre
of the 'green band' for = velve
vassing the required load current as chosen by the inner ring of figures cn the
ANODE CURIRRHT coarse eontrols

RIC

Rlg

5”%

o] O
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Gle The load figures are chosen to correspond witn the maxirmm emission specified
by the valve nenufacturers, which is to be found in Table 6 of Hadar sand FCE ¥ 311
issue 1a

C3. Signal dicdes are tested only on the 1ma and S ranges of the leoad test.

Continuity and 1Psulatlon teSb circuits
Sl The unsmoothed grid voltzge is used for the continuity tests, The eipght test
circuits are established Dy settlngs of the CIRCUIT SEIBCTOR SG snd DISCIRCDE SHLCTOR SF
(pares 10C-1C6 and 108~105 refer). The positions are showm in fig 10. There is
an example f'or neater contiruity (a), o examples of insulation test with valve
cold, ( ) =nd Lc) ore f'or heater and cathcde strapped to the rest, with valve hot
(d), zrd the heater to cathode irsulation test, with valve hot (e}«

N

Transfcrmer asserbly (Fig 2009}

95. «ll supnlies for the instrument are derived from the transformer asscembly,
censisting of the heater transformer T1 arnd the hets and grid voltage transforser
0

72,  The mains tappings intce ©¢ provide an sutc-transformer control fer the inpus
te T1o

G360 T2 has three secondary windirge which supply:~

(a} 5OV a.c. ANODE CUEENT bhacking—of f voltoge
() BBV a.c. prid sorkirs veltage circuit

{e) 12 tepurings teo uvrovide srcde ard sereer volts within the renge 0-400
as selected Ty 800L vOLTE snd SCHERN VOITD sritches
ard L4, respectively.

97. Seccndary tupoings of 1 provide the heater volis in two ranges 0,625-217V
and 1,4 to €OV, This chengecver iz eff'ected by 30, = snell togple switch, and tac
geleotion of voltazes Ly the UZai=5RE VOLD: switch D The voltages in the reuge
0.625-117V are obtained with the auto-trersformer input to 1 set ot 200V on 2 ard
the voltages in the range 1.4 to 80V zre obtained with this input set io 230V,
Selected tappings cnly are used for this scoond range, Tnese are 1.25%, 2.5, 4.6,
5.0, 6.3, 11.C, 13.C, 16.C, 25.0, 30.0, 4C.G, 18,0, 76,0, which have all been
rultlpljed Ty tho facuor cL 1e 15 to 51v tle VOltmﬁCb in the second ranges

Set ~ 01rcu1t

a8, Correct calibration of +the electrode voltape contrels is cnsured in the setiing—
up procedure by the BIT ~ cirouit. ith the CT.CURT SELECTOL s writeh in the S350«
pesition the meter is corrected across the grid voltage circult to earch z=nd the
rains selecter adjusted for full seale deflection, ile, at the red mark in the

centre of the SHOMT maric orn the insulsticn scala.

Circuit centreol crrangerents

9% The instrument switchine arrangerents are complex becouae of Lie mu
of tests that Lave 1o he carried cutv on the vericd valve types. T+ sheuld be noted
in the eireult dicgrim

that the detached contzot systen foar svltches has veen used
(Iiz 2007).
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55w W

Vab
P g W o
V25
) T
(a) HEATER CONTINUITY TEST (b1 INTERELECTRODE  INSULATICN ANCODE fREST { COLD )
oW
Y]
{c} INTERELECTRODE INSULATION SCREEMMREST  (COLDY | I [d} INTERELECTRODE INSULATION HEATER § CATHODE/REST
"J {HOT)
~

¥oB12 P
TS0

v
iel)  INTERELECTROOE INSULATION  HEATER/CATHODE [ HOT]

Fig 10 - Centinuity and insulation test circuits., Tester CT 160
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Clreult selector switch SG

100, The GIRCUIT SELECICR switch has eight pesitions with three wafers each carry—
ing ElghtEEH contacts, conly sixteen of which are used in conjunction with two wiper
arme on each waler, The functions of the wafers arei-

SG an controls connections to the grid
an controls connections to the screen

Da  contrels comnections te the ancde circuits
. .
ob) controls connections to the meter
ca)

o ocontraols heater voltages connections

101, In pesition 1, BELC ~, the meter is connected across the grid working veltage
supply to check this for = correct setting. If this supply is correct then alil
other supplies in the instrument are correct.  4ll other connections to this switch
are in a blank position.

102, Position 2, I COXT, conneects the meter in series with the heater and limiting
resistors scrozs the zrid voltmge supply, to check the continuity of the heater.

103, Pogitions 3, 4 and 5, AR, 3/C and © ﬂ/R, respectively, are all positions
for insulation tests. In each case the meter is connected in series with the
first naned electrcde, the remainder strapped fogether and the grid working voltage.
Condensers Ci and C2 prevent spurigous readings on the insulation ranges when the
instrument is used at high mains freguencies,

101, fosition 6, C/H. In this position of the switch the insulation between
cathede and heater is checked with the heater hot., To perform this test the
TLECTRODE SELECTCR switeh 8F rmst be in position 1, C/H.

165,  Position 7, TEST, enables the mutual characteristic tests to be carried out
in cenjuncticn with sw1tchps 8D, 83, SH, NZG GRID VOLTS CONTROL, V3, SET md/V,
H¥2, and the ANODT CUIRERT flne contvol Hvi. The ancde supply is now connected
via of(bd), 710 and 5F(bh) to the dncde 1 or anode 2 circuits. The meter is
connected by SG (bb) and (ea) to the lLacking-off circuits., 8¢ (a2) connects the
grid to the HFG GRID VOLTS control and HG {eb) the heater volts supply.

106, Tosition 8, G48, 8G (as] comnects two resistors B7 and 8 in series with
che grid of the walve and S5G {bh) and {ca) ccnnect the meter across k8. 'he
neter is directly calibrated in pfi.Ilpg and this reads grid current.,

gnodo cqrrmnu “Vltvl =H an fine control Pt

107. The switch has six wafers bub only three sliders. IReading from the front
panel the sliders are on wafors a, o snd d, The resistors R15 - 2% which form
the petential divider across the backing off voltage are betwesn wafers a and b.
The renaining resistors vetween wal'ers e and £, ie, H24 - 26, k27 - 2%, R30 ~ 35,
are neter rmltiplicrs when on mutual conductance tests, load ressistoers for the
rectifier under test, and meter multipliers when tesiing rectifiers, respectively.
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Depondent upon the position of SH the backing-—off voltage is applied to the meter
to preducc & Zero, EV1 i3 in series with the potential divider F15 - 23 and
provides a fine control of backing-off voltage, which is supplied by the 50V
winding on the h,t. trensformer T2,

E;ectrode sglector switch SF

108, This is a double-sided twelve-contact wafer switch with six contactis on
either side of cach of the three wafers. It has five positions, merked C/H, a1,
A2, D1 and D2, It i3 used when testing valves with more than one anode, In
position 1, C/Hs 8P(ca) comnects the cathode to the remaining electrodes with the
exception of the heater., The grid working voltage is then applied to the circuit
to test the cathode/heater insulation with the valve hot,

109, In the remainder of the positions meter multipliers are selected by SF{aa),
(ab) in conjunction with 8H as is the mmount of backing-off voltage. The asncde
not under test in positions A1 and 42, is comnected via SF(ab) and a limiting
resistor El1 4o tho scremn voltage supply. lhen rectifiers are being tested,
kowever, the ancde not under test is left floating and R12 is put in series with
R0 via SF(ba) in the snode circuit under test.

Grid veltage supply and contral

110,  The grid voltage is supplied by the 55V winding on T2 and is rectified by

v2(b), The positive side of the cutput is earthed and hence a negative potential
is applied to the grig of the valve under test controlled by the NEG GRID VOLTO,

3, The SET ma/V control, KV2, provides a small incremental change of grid

voltage to enable the test to bhe made on mutual conductance,

144, The cathode of the other diocde V2{a) is taken to the 60V tapping on irens-
former T1, from which 66V r.m.s. is obtained.  The purpose of this dicde is %

apply a negative voltage to the grid during the half cycle when the anode and sereen
are negative and hence ensure the valve does noi, under any circumstances, draw
grid current.,

SBafety ocut-out (Fig 11)

112, From Fig 11 it can be secen that the overlicad relay K1 conslsts of three
coilst~

fa) Oue in the ancde woltage

RLI_ RLI RLI — SuPpPLye
l {v} One in the screen voltage
l suprly.
A (¢} One connected in series

with the primary of T2

if en cverload coourd.
This is the 'audible

\r-ﬂl.;’_ I?.I . -
Co warnlng’ coil,

T

Undeor normal test conditions
Fig 11 - Safety cut-ocut. Tester CT 160 sufficient current will not flow in
the anode or moreen circuits to
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operate the relay and the contaects will remain elogsed.

113. Should a short-cirouit develop in either the velve or its associated sockets,
with normal test voltages applicd, the relay will operate with the following
results:-—

(a) Ancde ard serccn volteges drop to zZero

(b) The 'audible warning' coil chatters end o red warning lamp illuminates
the meter scale froan behind,

114.  The cut-cut will NCT operate when heavy currents of a d.oce. nature cceour in
the valve ancde circuit snd thus it will not protcet the meter if tho ANODFE CURRENT
controls are sct to a lower range than the value of current drawn by the valve,
Hormal working cennot be restored until the instrurent has been switched off, the
rault removed, and the instrurent switched on again,

115, The preblem of self oseiliaticn can occur with high slope velves, which have
a larze enoupgh valuce of muatusl conductance to ovorcome the inherert lossce of a
tuned line. Thesc tuned lines are famed by the connecting leads o the valve
holder panel and the strey capscities and the oscillations would he in the vloh.ot.
speotrun. This problem has been overcore by having the connecting lecads in loops
of aprroxiTstely tho samc length and cenfiguration. Trese loops are closed on
themnselves via a connector loaded with ferrox-cube beads tc give a high loss, so
lowering the 'QF of the line and meking oscillation virtually impessible,

116,  When a bean teotrode is being tested with a,c. voltages applicd to its
slectrodes a condition may arise in which, due to the electrode voltages approachirg
zero during the z.c. cycle, the bean focusing is, to scme extent, upset. This may
give rise to reversc screen current, ancde current will then risec and the scrcen
currcent deoorcasc rapidly and becone negative, This weuld give erroncous readings
and, if allowed to continue, damsge the valve. To ovorcanc this a dicde is placed
in series with the scrcon sapply to the valve. Under ncrmel conditions this will
nave littlc cffect on the screen working conditions, but if there is a roversal of
screcn gurrent it will prescnt a very high impedance to this reverscd current and
orevent the above conditions from coccurrinz,

Valve holder pencl and roller sclector switch

117.  The valve holder panel, housed in the lid of the instrument, mounts twenty-
two valve basces, a nine-way socxct terninal board, encde links L1 and LKZ and the
ninc~way 0LLE SELECTOR switch 2T, The wvalve holders arc of the folliowing types:-
(a} British 4/5 pin, 7 pin, % pin, =nd 8 pin side contact.
(b) B3G, 37G, B8y, B9a, BIG,

(e} B83 or 38: (smerican loctzl).

{d) 3ritish ard International cetal,

Fage 28



ELECTRICAL 4D HECHANIC AL

TRLECCRUN TCATIONS
FNGIMEERING SEGULATICNS

T Bi2

Part 1
{c} Hivas & snd 5 T
(£} imerican &4 pin, 5 pin, 6 pin, small 7 pin &7, pedian 7 pin UX7.
(@1 Diso soel ard flying leada
146, These valve holders have lhe corresponding pin narbers w.ood in pavaliad

Ll

The nine way scoked terminal boara is connected to the 'le_LLJng O

tants o tne
FOTLER SELECICE switeh and provides supplies for valves ;

3 wWith

connections. 4511 the nine test circulits are comected to ihis

v AT
[ l’wl-.\..-

hoest.
119,  The FOLLER SFLICTOR switch ecarries nine spring contachs, coch of wnic
can be rotated tc make co nucgmcmsj to any one of nino buasbars arranged ooes
alang ihe barrel of the switch, Thus any valve pin muiber be conmooted to
any one of the instrument eircuits as shown in Tig 2607, The rofiurs are neld in

their selacted positions by eal springs seting on the nonlding oscapament, The

Tague 1,6 Jan B2



TELECOMMUN TCATIONS ELECTRICAL AND MECHANICAL
Y &§12 ENGINEBRLNG REGULATIONS
Part 1

partioular connection made for any one of the pin rotating contacts is indieated
in the escutcheon windows by suitably engraved markers as urderi-

t 2 3 4 5 6 7 8 9

D, D

¢C H- H+ G S 4 ’ 5

o
120. The separate cable-forms lying side by side across the instrument ensure that
the grid circuit and its associated wiring is kept well apart from the h,t. wiring

to prevent the transference of energy from one circuit to the other at high mains
frequencies,

57/ Maint /5921
END OF PART 1
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EIECTRICLL &ND WECHANIC:LL TELECCHE UTTC TLCHS
ENGINZZRING REGULATIONS Y 812
(By Comnand of the Army Council) Part 2

TESTERS, VaLVE, 4VO

TECHEICLL LIIBOCK - FPAULT-FINDING AND REP-IR DATE

Note: This Pert 2, together with the Pers 1, supersedes Tels Y §02, lssue 1, datec 19 dug hi,

This Part 2 contains fault-finding and_ repair data
in tabular and diagrammatic form. The text, des-
cribing how various gperations are to be carried
out, is in the pPart ( and the regulations deaking
with unit, figld and base repairs.

INDEX TO TLBLES

Teblc No Desigrnetion Tape
TESTER, VALVE, aVC, Mo 1
2001 Component values 1002
2002 Consolidated test equipment 1003
TESTER, VALVE, AVC, No 3
2003 Component values 1203
200 Consolidated test equipment 1008
TESTER VALVE AVO CT 460
2005 Component values 1007
2006 Consolidated test equipment 1009
2007 Valve holders - all testers 1009
TNDEX TO FIGURES
Figz No Desimation Papge
2001 Cirenit diagrm—n T ,V, fi, Ne 1 1010
2002 Underside view of main unit (roh, view) ToV,i. No 1 1011
2003 Underside view of main unit (1.,h. view) T.V.h, No 1 10949
200, Diagroms of transformer tappings T.Vl.h, Lo 1 113
2005 Cireuit diagram T.V.4. No 3 101N
2006 Transformer sssemblies T.V,A, No 3 107%
200? Clireuit diegram T V. i, CT 160 107 é
2008 Component penel T,V,4, CT 460 1017
2009 Underside of contrel unit T.Vl.4, CT 160 1018
Issue 1, 2 Jan 58 Fage 1001
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TELECOLmUNICAT IONS ETECTRIC.. I, . D 3 CENTIC.L
Y 812 BHNGINERTINC 70Ul TTICHS
Fart 2

Table 2001 - Tester, valve, ivo, No 1 = components

Cotrewt C pemes i e
Part Mo - ref .~ Value  and yating =~ Type = location

~ ERESISTORS

W/ 2049 R1 Lo 4+ 10 0.5% j . card - 2001/J1

W,/ 2050 R - po0 (apovox) W, . ecard 201 /H1

/WY 2024 R3 500 : 7., bobbin - 2C01/L2

Z/% 111427 Ryx 820 - 40% T Carbon, grade 2,  2001/K5
: ; ; ; inauloted :

71/7A 15503 R5 - L700 20% 0,5W Mo 3i - 2001/%3

7/7 223038 R6 10010 - 10% 0,57 | Carben, grade 2,  2001/E5
: : . nen~insulated

7/2 223079 R7 22014 10% 0,57 Carben, grode 2,  2001/15
; : : . non=inasulsted

7/z 223079 R3 220K 10% 0,50 Carbon, grede 2,  20C1/K5
: i non—insulatcd

* Preferred valuc replacement
. CApACITORS

54/74 318925 c1 : 0,05uF | 20% 1000V ' Paper, metal, . 2007 /T,
' § f tubuler :
74/74 17113 c2 - 0,001uF 20% 1000V - Psper, metal, . 2001/41
; : tubular
Z1/Z4 24380 C3 - 25uF _ Ceramic 2001/B2
21/74 1713 Ch 0, 001uF - 20% 1000V Paper, metal, 2001/C4
: - fubular

W/9Y 1997 RV 9D E oA - 2001/71
/Y 4996) 5000 (inner) -
RV2

)
; _ gw.w. . 2001/
IWATYA 1995% | 1,88k (outer) j :

SWITCHES
Z1/75 872h Sh : - 34 250V Toggle, single- | 2C01/F8
: 5 § -pole, one-way
- . SB : -  Speeial  Rotary, 1-polte, | 2001/L 7, 8
% E f s h~position :
- ; 3C : - | Bpecial . Rotary, 1-pole, . 2001/13
: | f ' 8~position
- 5 SD § - | Special - Rotary, 1-pole, | 2001/I2
. : i | B-position :
- : SE : - Special  Robary, 1-pole, | 2001/E2
: f : Lheposition :
- 5 Sp : - . Special - Key-opersted, - 2001/G3,k, 5
5 : ; ' leaf, centre-
' loaded, 6 + 1=
. _pole, Z2-way

Pahé”1002 : U SO Iééﬁéhi; 5 Tam 58



ELECTRICAL AND EECHANICAL TILRECOLE UNICATICNS
ENGINE-LING ROGULATIONS Y 812

Table 2001 (cont) Port 2
SWITCHES \cont )

Cbart Mo Giveuit _ roteramce " bigive am
(ref  Value mw‘mdrﬁﬂmi_m“ Type location

- SG ' - i Special ‘éssemblies, rotary, H-unit;, 2001/A5,
: 1-pole, 1059051t10n
Zj/?&uﬁﬁzjn SH - 34 230V_Toggle,_@ouble—pole, 2-way 2001/B8

TRANSFORMERS

TL/NY 2019 T Multi secondary 230V h.t, & g.b. supplies
Wi/TY 2018 T2  hulti secondary: 200-250V Heater supolies
WX 2023 T3 7:1 step dom - huto-wound

e _RECTIFTER o D
Z1/z0h 21754 R4 - ~ i/6h Metal 2001 /1.2
e

-~ - 070k £s, 5% dm. sesle 2001/62
71/2h 0608 © o~ - 'Neon G.E.C. Tuneon C2001/P5

Table 2002 —-Consolldated teqt eqplpment
niiﬁ?émpﬁuféﬁéif€ '-“ .- o T Equ:p"ent e

Init Instrument testlng, Avometer uriversal, 50~range k1 WY 0760

Table 2003 - Tester, valve, 4vo, Nb 3 - components

. C:chmlt o i Tolerance :
Part No  ref  Value _?and__lf%tm%; . Type  location

LSTORS

z,/z 2235079 R1 . 220k 10/:-_. 0. 25” Carbon, prade 2 1nsulated. 2005/33
/7 244166 @ RZ 24k0 . B W W%, vitreons, wirc cnd 2005 /E1
L.L/zn 00482 : R3 1500 . 5% - 'W,%, bobbin . 2005/%5

71/7A 38770 RL 125k0 S 4% 0,57 _-carbon grade 1, non- : 2005/P8
' § ~ insulabted

- R 220 L - ~ Supplied as part of RVi 20C5/16

z1/zh 38774 R6 | 175k ' 5% AW Carbon, grade 1, non— . 20CL/Q8
5 : : . insulated

7/7 222089 ° R7 L 7RO 107 0,57 Carbon, grade 2, insulated 20CL/Q8

7/7 222089 . R8 4o 7RO 0% 0,57 iCarbon, grade 2, insulated 20C5/28

z/% 218087  R9 20k 10% 0.75% i Carbon, grade 1, non— - 2005/97
: i : insulated
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TELECCM:UNICATICNS

Y 812
Part 2

Parf No

Zl/ZD Q0483
7/7 223038
2./7D 00LBYL
/7 217075

24/7D 00487
Zh/7D Q0L 88.
gﬁ,//zn 00L90:

ZD 00489
2/ZD 00491
24,/ZD 00492
Z1,/ZD 00493
Z4/7D O0u62:

z/7 244,030
2L/ZD Q0495
Zk/ZD 003k
- Z1/7D 00487,
7 /2D O0L86
ZL/7D 00L4B85!
Z/7 222089

{

24/78 41516
Z1/ZA 41516

24/7A 41516
|

2/7 221422

7/% 221122

Z1/7A 1516

Page 1004

ém*

Circuit
ref

R10
R
R12
R13

R1L
R15
R16
R17
R18
R19
R20
R21

R33
R3LE
R354
R36#
R37£
R38#
R39¢
RLO¥
(Ry1#

Rl 5%

(RuL*

Velue

2450
10Cki
7050
2000

hOn
80,80
12,780
3. 21Q
1 . 61 Q
0.7930
0,8070
900i;

900Kt

21

Lo 2K
17k0
500
5
18D
L, Tk

750
75

756

1200
1200
1200
1200
1200
1208
1200
1200
1200

750
754

750

ELECTRICAL AND HUECHANICAL

Teble 2003 (cont)

. Toleranece .

L and rating

RESISTCRS (oont)

Lyze
,;,‘2905/‘&;6‘
- 2005/117
2005/16
|2005/R5

0,56 = W,7, bobbin

. 105 0.5V Carbon, grade 2,insulsted

- 0.5% = W,W, bobbin
55 Q.25W | Carbon, prade 1, nen-—

: insulsted

0,55 = i, Dbobbin

0, 5% - ,%, bobbin

0,5/ - = - W,'. bobbin

S 0.5% - = W,W, bobbin

0,55 = | WY, bobbin

C0.5% = TN, bobbin
5% = 5% ;'ps, resistance, 9006

|+ BE o+ 9000 4+ B
B o=
G 6aCF W0, vitreons, wire end

5% - | W7, bobbin

5% - [T, bobbin

0.5% = T, bobbin

0, 5% - 1,7, bobbin

' 10% 0,57 Carbon, grade 2,insulated
257 0,5W ; Carbon, grade 2,insulated
25% 0,57 iCarbon, grade 2,insulated
25% 0,57 |Carbon, grade 2,insuleted
10% 0,57 | Carbon, grede 2,insulated
10% 0. 57 | Carbon, grede 2,insulated
105. 0,57 | Carbon, grade 2,insulsted
10% 0,57 {Carbon, grade 2,insulated

. 10% 0.5V | Carbon, grade 2,insulsted

| 10% 0.57 | Carbon, grede 2,insulated

{406 0,59 | Carbon, grade 2,insulated
105 0,57 | Carbon, grade 2,insulated
10% 0,57 | Carbon, prode 2,insulated
D56 0.5 | Carbon, grade 2,insulated
25%. 0,5W Carbon, grade 2,insulated
25% 0.5 Carbon, grede 2;insulated

£ Fot in the cirouit of the Mk I instrument
* Not in the circuit of the Mk 2 instrument
A Preferred valve replscement

ENGINELRING REGULATIONS

‘Locetion

12005/76
12005/76
' 2005/56
- PO05/H6
2005/66
| 2005/G6
12005/T6
|2005/F7

2005/G7

2005/a7
2005557

2005/87

- 2005/%6

200516

2005/%10,

2005/16
1 2005/810

410

2005/E10
2005/%10,

K10

F10

2005/B10
2005/210
2005/810
| 2005/B10
2005/811
12005/B11
'2005/012
“2005/612
2005/D42

2005/%11
2005/141
2005/F10
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FRIRCTRTIC!D 1D 2iCILaWiCAL
BEGLI TG REGUL - DI0NS

correction

Cireuit

Part o

Z/% 145059
21/24 38925
Z4/74 38925
Z 115284

7z 115281

Zh/ZD OCL57

Zh/ZD 0CL58
ZL/7D Q0L 56
71/24 38773

71/26 38772
z1/24 38771

71/7h 21751
7Z1/Zh 21751
Zh/7D QCLE0
Zh/ZD Q0L59

Zh /7D 0061

z1/75 3586

Zh/70 00uL9

zi./7D OOLT3:

2L/7D QOLTh

ref Value
c1 ha
c2 0,05uLF
C3 0. CouF
CL* 0, 005
Gon 0.005uF

a

RV%) 5000 +
kve) - 1L00%
BV3 - 20.0k0
RVl 333,30+
200 (R5)

EVS 110
RV& LAY
RVY  2.5k0
I'r]P1 ) —-

1R2 o
BR3 -

RIA L=
st =

1\'.'1__1 o

T4 -

T2 -

Tssuc 1, 2 Jan 58

THIHCC DR TC, TIARE

Table 2003 (cont)

CAZAOITORS
Tolerarca

and rating Tyoe

207 350V Zlectrolytic, ins., tub.

205: 100QV Paper, metal, tubular
207 1000V Pavar, metal, tubulsr
20w 750V Puper, metel, tubuler
20% 750V Paper, mesal, tubular

# Mot in the ¢ircuit of the ik 2 instruent

POTTETIC D0ERS

- ¥ '-'-o t S PEC ial

= B ci-.'ruspecial
'.".'_g".-'-'_oS'pec ial
Veliylinear, ministure

avialinear, miniature
- 17 e dylinenr, miniature

— T
HR TS

'R'J."JCT¥FITJR_S
- 1/6i Hetal
- 1/64L lietsl
3.5V Fril wetal, type G
135V 0., Seleaiun, tyve 16K9

RELAY

50~70nmi Twe-coill, lolarized,
electro-magnetic

FUSE
- 2.04 Cartridee

L60ua F,s.d, 3% ine scale, [lush
mounting
TR MEFORGE 55

0 ~ 95V/255V Heater supplies
C-46V+0~116V

- (tapoed) _

i ECOU __'i_'-:.o_'a'-.'rer, t'?:lbc Bnd s ti
fuliti- gupnlies
secondary

Y 812
Part 2

Location

2005/F6
2005/P1
2005/13
2005/GH1
2005/G12

2005/R5

2005/

2005/16

2005/06
2005/R8
2C05/L5

2005/1:5
2005/M3%
2005/16
2005/R7

2005/132,
3

2005/T7

2005/L5
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TELECON  UN ICATZCNE EIECTRICAL ~ND EECHANICAL

Y 812 ENGINGERING RiEGULATIONS
Part 2
Teble 2003 {Cont)
SYITCHES
Cipreuit : " Tolerance
Part No ref = Value and rating Type Location
Z4/24 37454 SaA - 250V 34 Togsle, P-pole, 1-way 2005/77
ZL/?D 20h67 ¢ SB 5 - - Rotary, wafer, “~bank, 2005/714,
; t-pole, 11-position 12
74/ZD 00L68 SC : - - ‘Rotary, wafer, 1-bank, 2005/29,
: : t+1-pole, 12-position 10
ZL/7D 00470 8D - : - Rotary, waler, 2-bank, 2005/4p 11,
_ : ' 2+2-pcle, 12-position 12
Zh/7D 00465 - 8B - _ - ‘Rotary, 1-pole, 17-positiam
ZL/ZD Q0LE5 . SF : - : - Rotary, 1-pole, 17-position
Zh/7D 00LE9 ~ 8G ; - ' - . Rotary, wafer, 2-bank, 2 =
5 ; : 2-pole, 6~position
Z4/ZD COhL71 ¢ 3H : - - Rotaxry, wafer, 2-bank 3
: f 3 J-pole, 3=-position
Zh/7D 00472 ST : - - Rotary, wafer, 6~bank, 2 x
: : : 6-pole, H-position
Zh/7D OChé6 S : - g - 'Rotazy, wafer, ‘-bank, 1
: : © 4+ 1-pole, 9-position
SK : - j - ~} Push bution,
74/7ZD COL6N SL f - : - -} three unit 2 + 2 « 1=
s ' - § - =5 pole, 2-position
%A/ZA 32606 . SN - - . D.P. changeover _
Zh/7D OOLE3 S0 _ - _ -  Assemblics, rotery, 9-unit
: . Jd-polc, 10-position
VALVES
7/0¥ 1092 -V ' - - - Valves, electromic 2005,/2)
LADS
Y3/¥951225 © ILP1 . 6,5V 2,36W: Lamps, filament, vac, 2005/,
: : ; . WeZ.8.0., clear
Y3/X951225 . P2 6.5V 2,36W .Lamps, filament, vae, 2005/1),

- MaZa3.C., clear

Typé o rqpaif ” G e - Eéﬁipmenﬁ
Unit :Instrument, testing, Avometer, universal, SO-range kk 1 (WY 0760)
Field (Instrument, testing, ivometer, universal, 50-ranges Mk 1 (Y 0760)

(Voltneter, valve, Yo 2, ik I/ (iD 4188)
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ELECTRICAL 41D MECHANTICAL T LSO TCATT OME

ENGINELRING RIGUL:TIONS T 812
Part 2
Teble 2005 - Tesier,velve, ivo, CT 160 ~ corponents
Cirouit Tolerance
Fart No ref Value and raving Type Lecotion
RESISTORS
Z1/74 LB258 B 2.3hk0 % 0,75 Carbon, hiph stebility, © 2007/15
non«insulated
Z1/74 K469  R2 700 1% 0,257 ) 2007/°6
E3 )2 resistors _ ) :
Z1/ZA 48265 Jmatehed to 1: 0,257 % 2007/55,
RL )total 1,320 6
Z1/74 48254 R5 5000 1% 0,257 )Carbon, high steability, 2007 /%56
(R6a )2 resisctrs Jgrade 1, non-insulated
21/Z4 L8263 metched to 25 0,257 ) 2007/735
(R6E  )total 7300 )
7/5905-221698 . R7 330k 25 0,257 ) 2C07/1ih
2/7 216241 k3 10K 27 0,259 ) © 2007 /56
7/7 216206 © R9 10k 1% 04257 ) - 2007/K6
71/74 K826 R10 2000 C2kel L, 5T L, vitreous, { over=iound - 2C07/CGh
by 4AVO)
Z4/74 18259 R11 8k G e BT %I, W, vitreous 2007/32
7A/75 148260 ¢ R12 50¢0 238 5T WoW. vitreous - 2007/Gl
z/% 216291 R1L 22K 20 0,257 2007/76
gm 5 800 ) . 2007/E9
R16 800 2C07/F9
R17 800 - 2007/T79
R18 8c0 - 2007/G9
z1/74 39593  (R19 800 ) 274 0.250 Cerbon, high stability, 2007/G9
- (Rre0 805, ) grede 1, non-insulated 2007/H9
' (Red 80K ) 2007/79
R22 8o ) 2007/39
R23 &G ) 2007,/J9
- (r2y 21,00 ) 2C07/T6
7/5805-2.219,90 (R25 210K} 3 26. 0,257 Carbon, hiph stability, 2007/76
R26 2,00 ) grade 1, non—inmlated 2007/H7
71/7A L8252 & R 6000 5 04257 ) 2007/R3
Z/7 215750 R28 3k() 2% 0,250 ) 2007 /3
/7 216251 R29 15k 2 04259 ). - 2007/13
74/7A L8253  R30 812k 2% 0,257 )Carbon, high stability, 2007/H5
Z1/74 1825k K31 LO6LO 2/ 0.2570 ) grads 1, non-insulatsd 52001415
Z1/Z4 48255 - K32 207KkS} 27 0,257 ) - 2007/T5
Z/7 216450 - R33 100KS! 25 042517 ) | Qco?/g 5
21/z4 48256 R34 314 5k 20 04257 ) | QCO?/idh.
Z4/75 18257 R35 ° L 35kD 20 0425 ) 2007 /HL
CapACTTCRS
7/7 115830 (C1a 04 0LLT )205 150V Paoper, insulated, tubuler - 2007/L2
(C1o 0aOLF ) . - .
7/7 115828 cz D.02LF 205, 150V Peper, insulsted,tabular  2C07/02
7/7 1550 c3 . 8LF 007 L50V Electrolytic, imsulated | 2007/M3
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TEIECON. LN ICATIONS
Y 812
Part 2

Circuit
Part e ref

ZA/iP 6LL35 RV
Z1/4P 6L43h  RV2
Z1/EP 635 Rv3
Z1/AP 61373 VL,

Z4/%0 03406 RiA

2172 3586 (
(F2

7i,/7D 034,19 A

T

z1/%4 3452 B4

zL/7D 03390,  SG
24/7D 03391

Pzge 1008

TIECTRICAL AID HECHANICAL
THGTHBERING ROGULTIONS

Single~pole, S-yay ind
s@rewatapping(lﬁuj

Table 2005 (cont)
Tolerance
Value and - atirg Type Lecation
. POTENTICHKLTERS
901 25 4.5V V.i.linear 2007/K9
2, 5k 5% .57 W,..linear 2007/T6
10k 5% 1450 ULV, special low 2007/116
5000 0 3% 0.7 W.W.linear 2C07/15
RRTAY
Three-coil, single-pole 2007/71,
- slectro-magnetic 4
FUSE
{ |
2,04 {Cartricoe 2007 /16
{
KETER
- 30uA f,s,3, Hoving coil, 27 in, 2007/K6
(Int res scale, flush mounting
3,2500)
TRANSFORLERS
0 - 230V )
Q = 5,8V ) Eeaster supplies
0 = 117V ) rulti=-tapped sccondary
0 = 105V/25CV) Power supolies het, and
0 - 5OV Zebe
0 = 55V ulti~tapped sccondary
0 = LLOV )
SRR HE
- S 2507 %4 Togmle, Z=pole, 2Z2-way 2007/78
- : - Rotary, 1=pole, 18-position )
- . 230V 3V Toggle, 2-pole, 2-way 2C07/T3
- ' - Rotaxry, wafer, i-bank,
i=pole, 11-positicn
- - -Rotary, wafer, 1«benl,
i~pole, 11=position
- : - Rotary wafer, 3-bank,
- S=position
- - Rotary, 3-bank, 3 X 2=
pole, 8-positicn
- - Rotary, wafer, scxmosite
- - isseriblies, rotary, S-unit,
lepole, 1C0-vositicon
- - D elelsole, 2007/l
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SLECT2ICAT, 4 oL TETACOE UHICLATIONS
3 T 842
Part 2

LG

Chroudt Tolerance
Part To 54 Talue and rating Type Location
VALVES

Z/CV 140 Kk ~ - Valves electronic 2007 /174
- 2007/R5%
2/CV 140 ] - - °  Valves electronic - 2007/01

o

LA

-

G587 2,367 Lamps, flL.,vac.,Lhm,C crenr  2007/RS

T3/%951225
Lo 157 Pigmy,SBC ,overload indicator 2007/T2

2A/TA 7RLE TLFZ

“3

Tuble 2006 — Jonscildated test equiprent

Type of ropeix Bquioment
Unit ﬁvOWFtPr, universal, 5C0-rangs Fk 1 (WY 0760)
Field woncker, universal, S50-range ¥k 1 (WY O760)

2, Mﬂ_i/I ("D 1188)

~ Velwe holders — =211 testers

T V.4,  TJV.A, T.V.A
Wo 1, Mo 3 CT 160

-
b

[ S L VL S ¥
LA A LA

E‘T / 7i MOB2D W .
rf/'_-' 5')600.:18 _Iolder,
7/7 560CAB Holder,
Z/Z 560007  Holder,
;_ r} r-"‘I»'. g -;_J'\:’,j.lier’
51/tz b5AL Eeider,

...\..a._\._..!,[ _..\.__;z

T |

_\.._L._s.._s._s...;-._l._x...a....s._\_.;_\]
B e T T A e R N |

PA/ 2 3882k Holder, walve, h—cont4l+ vCB_. Mo 1 -
21774 11515 Holder, v T4, No 1 1
Z1/28 35914 ‘ 1 4
7/7% 560027 7 . valve, 2 0 1 1
n/% B60C3T  Foider, valve, Zenin, 10, o 2 1
71/74 38912 Holdzr, wulve, 9=nin, 53, o i 4
71/'_“& 1513 Am - P T o 6 1
7 560101 Falde 2 1
"afrﬁ 02326 & i flving lead y - -

inzulated, )1 1/41nJ

7/ 7T OBLBI _ :
Te make up flying ) - f - - 17

e
‘—J
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Fig 2003 - Underside view of main unit (l.h. view) Ts V. A No 1
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ELECIRICAL AND MECHANICAL TELECOMMUNICATIORS
ENGINEERING REGULATIONS ¥ 812
Part 2
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ELECTRICAL AND ESCHANICAL TEIECOMKUNICATIONS
ENGINEERING REGULATIONS Y 814
(By Command of the Army Council)

TESTERS, VALVE, AVO

SUBJECT INDEX
Paras
TITRODUCTION X . s e . ew . e s . . xS 1
TESTER, VALVE, AVO, M0 4
Permigsive repairs .s .s ee e . . .o . .o . 2
Instruments used in repair .. oo s er me e e we  as 3
DISMANTLING REPATR AND ASSSMBLY
Removal of main unit from case .. .. . ve . .n .e . 4
Removal of meter '] a0 " . - s “s ‘e e sa . 5
Repair Ofmeter e . .. e . 'y ' “r o ' . 6
Removal of sub-unit from case - ‘e ‘e . .e . .o - 7
SPECIFNICATION TIESTS
lfeasurement of heater voltages .. ss  «x  se  ss es  ea  es 8
Measurement of anode voltages v es  se  ws  wa wa ae s 9
leasurement of screen voltages .. .o .o - . .- .e e 10
TESTER, VALVE, AVO, NO 3
Permissive repairs .. .t .. .. .e . . - .a .o 1
Tnstruments used in repair .. v s as ee ss ws se s 12
DISMANTLING, EZPATR AND ASSEMBRLY
Removal of case {Mks I and IT) .. ae  as  wec o5 oo v as 13
Removal of valve holder panel (Mks I and IT) ce  ee  me  ws  ae 14
Access to rear of front panel
Il"’kI - e LN .y -w -y LI o L ] - LN ] LR ] aew 15
MK IT  we ae we as  sv  ae s s sa es  an we 16
Removal of transformers . “s .e .e .. . . . .
Me I - ve . e .o ’e . v .. . . . 17
Mc LT .. .s . .s . .o . er e . ae . 18
Removal of meter (Mks T and TI) .4  +se  se o o2 es  ae s 19
Repair of meter (Mks L and II) .. we  4s 5o se  es  as s 20
SOECIFICATION TESTS
Initial. setting up e ww - e s s . - »e LI 21 - 22
Me&sm‘em@n't of heater V'Olta.ge e P . ) s s P y e 23
Measurenent of' a.node VOltB.ge s T s " - e X .e 2}4-
Meagurenent of screen Volt&ge an . 'K e 'y 'R 'y e 25
Measurement of grid Volta.ge s 'Y e ' e 'y y X .= 26 — 27
Ia calibration . " ’e . 'Y e " e A 2. X 28
Igsue 1, 20 Feb 58 Fege
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TLEECOMEUNICATIONS

Y 34k
TEETER, VALVE, AVC, CT 160
Termissive repairs .e .- . - . . . -
Instruments used in testing - ae - . .o .
DISHANTLING, BRFATR AMD ASSKHMBLY
Removal of units from case - .e as . . .
Remeval of meter .o - .o .. .o . . .s
Repair of meter an . - . . . .. .

Heplacement of ILE2 ., .- v .- o . . -

Removal of transformer T1 .. . e . .o - .

Removal of transformer T2 .. e . . e s .
SEECLATSATLCTY TESTS

Tnitial setting up . .- .e - .. .. . os

Measurement of heater voltage ., . - . . .
teasurenent of anode voltage - ‘e . .o . .
lieasurement of screen voltage .. . .- .. . -

Checking the WG GRID VOLTS control .. .. . . e
Checicing the 32T m4/V control .. v ve vr o 4.
Ia ¢alioration check -

Checking GAS test circuit .. . ‘e .o . .- ‘e
Checking and edjustment of protective relay .. .o .
Checking the SET ~ indication .. - . ‘e o .

IMDiEX 10 TABLES
Table Fo

1 deater voltage T.V.A. Mo 1 . e . .
2 Anode voltages T.V.4, Wo 1 s .. 5. .
3 Screen voltages T.V.,4, Mo 1 . e . .
L Heater voltages T.V.A., Mo 3 . . .. .
5 Anode and screen voltages T.V,A, No 3 “a .e
6 Heater voltaze T.V.A., CT 160 e ee e es
7 Anode and scresn voltage T.V.A. CT 160 e e

IINODUCTION

1.
details Mield and base repair work.

.- . -1
an L] L]
L) ) LI}
- LI L)
. L L)
. - »
L) - va
»w L] L)
L] »a .
. L) L]
L) L L
L) .. .
s L LI
[ - LK ]
L) L E S
L] .. LY
L) L .
- T L]
e L] L)
aa L] L]
L L] .
L] L L)
L) o L
- [ -
LY L) -m

ELICTRICAL AID WRCHANICAT
NGINEERING REFT

Paras

29
30

31
32
353
Sk
35
36

37
38
39
L0
L
L3 -
45
46
L7
43

(R  ee J 6 R W I S

—_—

This regulation deals with the Testers, valve, #vo, Mos 1, 3 and CT 160 and
It should bes used in conjunction with Tels

T 812, Parts 1 and 2, to which reference should be made for technical description,

circuits and layout diagrams,
TESTER, VALVE, V0, N0 1

Permissive repairs

2'
carried out in field workshops unless otherwise stated.

Instrunents used in repair

Instrument, testing, Avoneter, universai, 50-range, ik 2

3.

Page 2

ZD 00024,

All repairs, replacements and adjustments detailed for this instrument nay be

LATTONS
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STSCTRICAL 5MT sZCHAMIZAL TELRCOMIUNICATIONS
ENCTEZIRTIG RECGULATIONS Y &1l

=EDAIR AND ASSDFRLY

Removal of main unit from case

L, (a} Remowe the eight 9% 6 B,A. screws, twe in each side of the case, and the
two Mo L. B.A. sorews holding the 9-pin socket to the left-hand side of
the case,
(b) Zift tho vanel, with components attached, clear of case.

5 (a) Ursalder tiae two leads conmectlng the movement te a tag panel,

(t) Remove the two ¥o 2 B,A, screws, one on either side of the magnet.

_—

e} Lift the movement up and baglk, taking care that the meter scale clears
the wiring.

(d) To replace, reverse the above procedure,

Repair of meter

6. General details of meter resair will be found in Irmst 2 414, and will only be
carried ocut in base workshops,  The internal resistance of the meter is 270 and
the current at {ull scals Geflection is 60CUA.

menova. of sub-unit from case

7. {a) With the unit f'ace downwards remove the four screws which hold the case,

(b) 1Pt the ease clear of the unit.

SPECIFICATICT MESTS

lieasurenent of heater voliages

2, (a) Set <he RCILIER SUILECTCR switch as followsi-
036 500 21G

{b) Inseri tue prods ¢l +the Avometer in pins 2 and 7 of the International
octal base,

{c) Set the WORKAL/+ by 7 switch to NORNMAT.
(d) Zotate the EEDATER VOLTS switeh through tae full range of values,

(a) Compare the readings obtained with those shown in Table 1,

Isgue 1, &0 Feb A Fage 3



TELECO MMURIC ATTONS
T 814

CLECTRICAL AD 4BCILANICAL
ENGINEERTHG BEoGULATIONS

HEATER ‘
switch SB

- * » a - -
Eh

VOO oWnmo

=, o oA FTORD P

Anl
o

5

#  HEATER switch 38
SH set to

Tabhle 1
Measurement of anode voliages

(2)

With the ROLIER SEIE

G

of the Avonmeter in pins 3

(b) Rotate the ANCTE

{c)

Compare the readings

ANCDE VOLTE
gritch setting

D
REC
80

100
125
150
200
250

BY 7

Pernissible Aveneter f
limits range §
A = 165 |
2,0 - 2.3
2.5 -~ 2,8 ) :
Lyt o~ 4.5 ) 10V a.c,
5.2 - 5.6 ) ;
6.2 — 6.8 ) |
7-9 = 8'5 )
10,3 =~ 11.0 }
13.5 = ilL,5 )
16,5 - 17.5 ) |
21,6 - 22,5 } 100V a,c,
27.0 - 29,5 )
3.0 = 34,0 L)
37.0 - 10.0 P
L2,0 = 15,0 o) :

set to 10V and & BY 7 switch

positicn

~ Heater voltage T,V.A. Mo 1

CTOR switch set as in para 8 (a), insert the prods

and & on the International cetal base,

VOIS control through the full range of values,

obtained with those shown in Table 2,

Avometer

i “ermissible f :
limits ' range |
1.4 - 12.6 C ) 400V a,o,
28,5 -~ 31.5 )
106.5 - 117.5 )
133 - ALY )
L 166 - 183 ) OOV a.c,
199.5 ~ 220,5 )
266 - 29 )
332.5 - 367.5 )

Tahie 2

Meagsurement of sereen voltages

(a)

10.

- Anode voltages T.V,A. To 1

with the ECLLE2 SIIRCTOR switch set as in para & (a), insert the wrods

of the Avometer in pins L and 8 of the International cetad base,

rage L

Issue 1, 20 Psb 3B



ELICTRICAL AND LECHANICAL TELECOMMUNICATIONS
ENGIMEERING REGULATICNS T 844

{b) Rotate the SCREFN VOLTS control through the full range of values,
(c) Ccmpare the readings obteined with those shown in Table 3,

SCREZEN VOLTS ; Permissible Avometer

|

i switch setting i limits range

€0 | 57 - €3 ) !
i 75 ; - 79 ) 100V a.e.
| 90 | 85,5 - 945 )

: 100 95 -~ 105 )

| Pen LF ) 12,5 = 157,5 ) :
150 }  LOOV a,c.
i 200 19C¢ -~ 210 )

’ 250 257.5 - 2062.5 )

Table 3 - Screen voltages T.V.A. No 1

TESTER, VALVE, AVO, NG 3

Fermissive repairs

1. A1l repairs, replacements and adjustments detailed for this instrument may he
carried ocut in field workshops unless otherwise stated,

Instruments used in testing

12.  Instrument, testing, Avometer, universal, S50-range, lik 2 ZDh 00021

)

Voltmeter, valve, No 3 ZD CO121

DISHANTLING REPATR AMD ASSEMBLY

Removal of the case (Mks I and II)

13, (a} “ith the instrument standing normally remove the two belts in each
1ifting handle, using & wrench setscrew (5/32 in.).

(b} Lift the case clear of the instrument,

Removal of valve holdsr panel (ks I and IT)

14, (a) With the case removed, unscrew the four bolts, two on either side frame,
(b) Unsolder the ten-way tag panel at the rear of the instrument.

{e) Lift off the valve holder panel,

If it is desired to reach some component or the under side of the panel,
regove the two froent bolts only =nd loosen the two rear ones. The panel
can then be raiged like a lid.

Neta:

Issue 1, 20 Fcb 50 Tage 5



TETECOMMUNICATICNHS BELECTRICAL AWD LECHANTCAL
¥ 814 EMGIVEERING REGULATIONS

Accesq to rear cL frOnb Bana¢

15, ik 1, (a) Iemove the four nuts and bolts, two on either side, which nold
ke front panel tc the nmain frame.

comperant chanans to be wmade.

(b} The panel car now he drawn forward sufficiently to enable most
16. Mk II., (&) Icosen the two grubscrers in each of the collars at the base
ol the lLardles,
(b) Unsorew the ccllars and the handles will be removed with them,
(c) Ungeorew the bress retaining studs now exposed.

{d) The panel car ~ovw be draim forward mufficiently tc allow the

replacerent of meost componenta.
Nete: In both liks I and IT iv
of the panel before ati

ecessary To unsolder several leads at the rear
dre te replace a hanked switch,

Removal of transformers

s s - - ) . .
17 ke L, (a) Remcve the base of the instrumert by unscrewing the four bolits,
cne irn 2ach mabber foot.

(b} Uneclder the cormecticrs to the transformer being replaced,

{e) Remove the =rall vaxcli= panel mounted on top of the transformer

(71 ondly )

{d) Jemove the paxslin strip to the runners

wid o

(f} To reasszemb le, reverse the above procedurs,
48. Mk ITI. {a) Unscldsy +he main~ irput iead from the transformer and then remove
the base of ihe instrurmert by unacrewing the six bolts, three in
eact runmeyr, which hold it to the frare.

(b} Unsclder i conrections o the transformer being replaced.

(c) Remeve the smwlin nonsl by unscrswing the four Mo 6 B,4, bolts
whieh old 1t to the framsluraer.

(d) “emcve the four Mo v Bud. bolte holding the transformer to the
rurmer,

(e) Tc ressaorble, reversze the above procedure,

Removal of the meter ke 11
15, (2) Remove control incbs.

Lage 6 Tssue 1, 20 Feb 53



ELECTRICAL AND MEGHANTCAL TELECOMMUNTCATTONS
ENGINEERING REGULATIONS T 844

Note: These Pages 7-10, Issue 2, supersede Peges 7-10, Issue 1, dated 20 Feb 58. The paragraphs
marked @ are additionz] or have beon amended.,

(b) Remave the front panel from the frame as detailed in para 15 or 16.
(C) Remove the screws which hold the engraved metal panel to the front panel,
(d4) Remove the paxolin panel at the rear of the meter.
(e) Remove the secrews holding the meter in pesition.
(f) To replace the meter reverse the above procedure.
Repair of the meter (Mc I and II)
20, General details of meter repair will be found in Inst Z L14, and will only be
carried out in base workshops. The internal resistance of the meter is 1000 and
the current at full scale deflection is LEOQUA.
SPECTFICATION PESTS
Initial setting up

21. lieasure the local mains supply and set LX) and SB (SET ~) to correspond to this
voltage,. Connect the instrument to the mains supply and switch on.

Measurement of' heater voltages
22, () Set the ROLLER SELECTOR switch as followsi—
(36 500 214

(b) Insert the prods of the Avometer in pins 2 and 7 on the International
octal base.

{c) Set CIRCUIT SELECTOR %o TEST.
(d) Rotate the HEATER VOLTS switches through the full range of wvalues.
(e) Compare the readings obtained with those shown in Table 4.

Table 4 ~ Heater voltages T.V.A. Neo 3

Avometer

Setting of HEATER Permissible
VOLTS switches : limits : range
1¢1 190 - 1-2
1.4 Ty — 1.65
2-0 2.0 - 2.5
2.5 2.5 - 2,85 )
3-0 3.0 - 3.3 10V a.c.
4.0 1‘-.0 - ‘I+o_3 3
5.0 5.0 - 5.35
6.0 6.3 - 6.7 ;
7.5 1.5 - 7+85

i -
]

i
;
§

Issue 2, 1 Hov &0 Page 7
Distribution - Class 43530, Code Mo &



TELECOMMITNICATIONS ELECTRICAL AND MECHANTIGAL

Y 841 Tsble 4 - (cont) ENGINEERING REGULATICNS
Settine of HIATER  Sermissible Avometer
VOLES switches . limits range
10,0 10.0 = 1045 )
16.0 16,0 - 16,75 )
£0.0 £0.0 -  63.5 )
Z { 100V auCa
70.0 70.0 - L5 )
80.0 80.0 - 85.0 )
90.0 90,0 = 95,5 ))
100.C 100.0 — 106,0
110.0 110.0 = 117.0 ) LOOY BaCe

Measurement of anods voltages

23, (a) 7Hith the 20LLER SZLECTOR switch set as in para 22(a), insert the prods of
the avometer in pinz 3 and & on the Internaticral octal bage,

(b) Lotzte the AMODE VOLTS control switel through the full range of values,
(¢} Comparc the readings obtained with those shown in Table 5,

Table 5 -~ Ancde and screen voltzges T.V.A, No 3

| ANODE VOLTS ~ SCREEN VOLTS Permissible  Avometer

switech SE switch SF ' 1imits range

20 | 2 | 21 - 23 ) |
- - 30 T~ PO % .
11.0 s "{I-C ‘11-2 - 4? v ;:
50 50 :I 53’ _ 58 ) 100V a.ca ;;
60 ? 60 ; 63 ~ 70 ) |
[ E 7% t B - 87 ) g
: 90 ; Sl : 9 - 40k ) :
; 10C ; 100 : 105 - 115 ) :
: 125 ; 125 : 130 = 145 ) f
150 : 15C : 155 - 175 % :
; 175 : 175 : 180 -~ 205 Bl :
| 200 | 200 210 - 23C y WOV 2.ce
: 205 1 225 : 235 ~  2B5 ) %
250 : 250 260 -~ 290 ) g
| - g 275 ; 285 - 35 ) f
; 300 | 300 - 30 - 350 @ )) i
: 350 ; - ' 365 = L0H { . i

L0G : _ . 20 - £60 : ) 1009L“§fc.

Yeagurement of screen voltage

2. {a) With the ROLLER SELECTOR switch as in para 22(a), ccrnect the Avometer
between the anode of V1 and pin & on the Interrsatiocnal octzl base,

(t) Rotate the SCREEN VOLTS contrel switch through the full range of values.

(¢) Compare the readings cbtained with these shewn in Table 5,

Page B Issuc 2, 1 Lov 6C



TELECOMMUNICATIONS
¥ 814

L ivie enn the parel at the rear of the instrument snd connect the
svanster in oircuit zet to uhe 1004 d.c. range

V078 (KT66 ) er a similar valve capable of passing 100mA, set up
=y controls no that the panel meter indieates that the walve ia
ng A0 A. {In the case of the CV{075, it is neceassary to decrease
bias From the fdgure given in Teble 6 of Tels ¥ 814 to achieve this).
¢) With the panel meoter indicating 100mi, the oxternsl meter should read
between 47.5 ond 52.5mA,  If this iz not the case, adjust RV7{S).

—~

Measurerent of zrid voltege

26,  Set the CIRCULY SLLECTCE switch to TEST.  With the ROLLLR SELECTOR switch as
in parsa ( ), comnect the valve voltmeter between pins 8 snd 9 of the International
ootal D@u Set switeh 8E to Vg x 10 srd =zet the NEG GRID VOLTS control fully
clockﬁlse° Ldjust TVA{VG) to give a reading of 52V d.c. on the valve voltneter,
st switeh OH to Vg w1 und check that the valve voltmeter rezds 5.2V d.c.

the mA/V button there is a C.52V pesitive change on the
26, ie a deorease of 0.52V. If this iz not the case,
cadrod CuRZV change is obtaldned on pressing the button,

27s  Checl that on
reading aa oblained ]
adjust BVH{ON), wnhi

23, St the CIGCUYT SWIRCTOR switch to CERCK (C) and set the KIECTRODE LEAKAGE
switeh to . Unack that the metor peinter lies wiihin Lhe black souvare denoting
zero olms on The dnuulation resistance scale,

TESTER, VALVE, AVO, CT 160

Permissive repalirs

replacements and adjustrents detalled for this instrument may be

22, All repairs,
n fieid workshops unless otherwise stated.

serried out in

Instrums ntis used in testing

Z0n In**rvﬂﬁ;r, Lesting, Avemeber, universal, bHG-ran Mk 2 LD CCG2H

Voltmeter, vilve, Mo 3 VARIRE ) Dy |
DIBEANTLING, REFLTR AYD ASSENDLY

Removal of nits f'rovw the casc

r . - - R fa " = -
3. {a) sour heragonal-headed bolta, which forw the fect of the unit,
(b} two i each side of velve nolder

¢ : : e - ve - £
() Wishdraw Hhe iwo uvalts Crom their respective halves of the case,

Sy Page 9
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TELECOHMUNT
T 814

Removal of

32, (a)

()

CATTONS ELECTRICAL AND MECHANICAL
ENGIMEERING REGULATIONS

the meter

Sunport the meter with the hand and remove the two No 2 DA screws from
the paxolin panel directly behind it.

Withdraw the meter carefully through the Tront panel until the hexagonal
pillers can be unscrewed from the meter, thus releasing the cunnectlons
to the meter. Do not disturb the locknubs as they will position the
meter on replacement,

Repalir of the seter

3%, General details may be found in Inst Z 34, and will only be carried out in
base workshoos,. The internal resistance of the mebter is 33,2500 and the current at

full scals
Replacenment

. {a)

(b)
Removal of
35.  (a)

(v)

(e)
(a)
(e)

(£)
Removal of
36, (a)

(b)

(e)

(a)

(e}

Page 10

deflection iz 30ul.
of ILP 2

Remove the two No 6 BA nuts and bolts securing the lamp mounting bracket
to the paxolin wanel vehind the mebter.

The lamp can now be withdrawn for unsoldering and replacement.
transformer T4
Unseclder the connections to the transformer.

Remove the two Mo 2 BA screws securdng the plain metal strip adjacent to
the transformer.

Remove the four No 4 BA nuts and bolts securing the runners to the main
frome,

Supporting the transformer with the hand, remove the four tapped hexagonal
pillars helding the “ransformer to the runners,

Lift the runners just clear of the transformer studs and withdraw the
tranaformer carefully.

To replace, reverse the above preocedure.
transforner 12
Remove the meter as detailed in para 32.

Unsolder the connections to the transformner.

Remove the nut and bolt securing the two cableforms to the centre rinner
supporting the transformer.

Remove the two No 4L BA nuts and bolts that held this runner to the main
iIrame,

Loosen the four No 4 BA nuts and bol:s that hold the paxolin panel to the
TUNNETs »
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(1) Supporting the transformer with the kand, remove the four threadsd
hexagonal pillars securing it,

(g) Carefully lower the transformer until the transformer studs cre cleor
¢t tke rumners nd slidce eut the contre rurrcr,

(k) The t{ransformer can new be carefully removed,

{3) To replace the transforner, reverse the sbove procedure,

Initial setting up
37. Comnect the instrumert to a known 230 - 250V 50c¢/s supply and adjust coarse
and fine settings on the voltage selector manel, until the meter needle lies within

the ~ zene on the scale, I it is not possible to do this para A8 must be carried
cut before any readings ars made or other colibratiors carried cut.

lieasurenent of heater voltages

38, Bet the CIRCUIT SELECTOR to TEST, and the FIOCTRODE SELECTOR to A1 and check
the relevant slectrode voltages as follows:—

(8) Conmect the ivometer between the H+ and E- sockets on the nine-way
terminal board,

{b) Set the HEATER VOLTACE ranze switch 1o 0,625 - 117V,

{c) Rotate the HEATER VOLTASE control switch through the full range of values,
(d) Compare the readings obtained with those showm in Table 6.

(e) Set the “EATSR VOLTAGE range switch to 1.4 - 80V,

(f) Tepeat sub-paras (c) and (d),

-. - - - - - T =T ’ S [} - i
eb e H o= Taatoaw waitage TS, 0T 460

HEATER VOLTS RUNGE switch {8C) set ati-

0,625 - 117V . 1o = OV
HEATER VOILTS | Fermissible Avometer [FEATTR VOLTS | Permissible ; Avometer
(3C) set at: ; limits i range L (S0) set ate Limits : range )
. - = m e o _._..._\._.“_E;M.____ _..d._._._...\.h__g,. :
625 0.5 = 0.8 10V a.c.! - - i -
1.25 1.2 = 1.5 10V a.c. 1.4 1o = 1.55¢ 10V a.c.
2.0 2.2 = 2.5 10V a.c., - - ! -
2-5 2-6 - 5&0 . 10.‘; a-CG: 3.0 5.1 - 3.)4- i 1‘3V Dala
4.0 o2 -~ 47 10V a,c, L.b he9 = 3,3 | 10V a.c,
5.0 5.1 = 5.5 . 10V a.c, 5.7 6.0 = G 10V a.c.
6.3 6,6 -~ 7.0 107 a,e, . Teb . 7.6 = 3.0 10V a.c.
10.0 1005 = 1.0 100Vase - 0= =
Tssue 1, 20 Fob 50 Page 11
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T 814

Table & - {cunt)

ELECTRICAL AWy HECHANICAL

ENGIZEERTMG FiGILATIOWS

FEATER YOITS RANGE switch (SC) set ak:-
C.625 - MV _ Tob - BOV
HEATER VOLTS Permissible é Avometer  HEATER VOLTS | Permissible . Avometer
(3C) set at: Timdts | range (50) set at: | Iimits I range
1.0 11,5 - 12,0100V a.c. | 1246 b 12,5 = 13,0 100V a,c,
13,0 135 = 100 100V a.c, 15.0 | 15.0 ~ 15,5 100V =a,c,
16,0 16,5 ~  17.5 1 100V a.c, 18,0 - 18,0 ~ 19,0 {100V a.c,
20,0 | 20.5 = 21.5 1100V a.c. 23,0 1 23,0 — 4.0 {100V a,c.
25.0 | 26,0 —  27.0 1400V a.c, | 28.0 P 29.0 - 30.0 100V a.c.
30.0 | 31,0 - 32,0100V a.c. t  35.0 ' 36,0 - 37.0 100V a.c.
L3,0 L 42,5~ L3.5 1100V adca ! 45.0 P A7.0 = BBJC 100V aLc,
-’-;-8.6 i 50.5 v 52.5 i '18015 &.Gg . 55.0 i 58;0 el 59o‘g 1001'? e Cu
70,0 | 73.0 —  76.0 1100V a.c, 80.C ;83,0 - 89.0 100V a.c,
117.0 123.0 - 130.0 . /D0V s.e, | - j - -
deapurepent of anode voltage

39, {a) Comnect thc Avomcier between A1 and O sockets o thc ninc-way terminal
board,
(b} Rotate the ANODE WNIDACE contrel switch throush the full ranpe of values,
{c} Compare the readings obiained with those shown in Table 7,
HIODE VOLTS § SCPERT VOLTS Permissible ; Leter range
aywitch 5D | switeh &R Yipits :
. N f ......... - — e aam - e e
20 l 20 | 29 - 23 )
L0 ; 40 E L2 - LY b r
75 i 75 i 77 - BY )
50 : S0 9 - 10k )
100 5 100 . 105~ 115 )
- i 125 : 130 - 145 )
150 ; 150 I 155~ 175 o) LOOV a.c.
260 : 2Q0 i 210 - 230 by
25 f 25 5 260 - 290 Lo
300 é 300 ; 30 - 280 -
LGO i - L4200 - 480 1000V a,c.
“able 7 - dnode and screen voltage T,V.ids CT 160
Fage 12 Issue 1, 20 Feb 57
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ileagurement of screen voltage

L0, {a) Cecmnect a shorting link between pin 2 and oin 5 of Vi,

(b) Connect the Avometer between the & and C sockets on the nine-way
terminal board.

(c} Rotate the 3CRERY VOLTAGE control switch through the full range of
values,

(d) Compare the readings obtained with those shovn in Table 7.

Checking the NEG GRID VOLOS control

bi. (&) Open link I#3 on the component panel (Tels Y 812 Pt 2, Tig 2008).
(b) Set the parel controls as follows:—
(1) ©IRCUIT SETECTOR to TEIT
(ii) TIZCTRODE SEIZC.0R to M
(iii) M= GRID VOLTS to 40
(c) Connect the valve voitmeter across RV3,

(d) Adjust RVL until a voltapge reading of 20.8V is obtained.

(e} Transfer the valve voltmeter leads to 31 and ¢ scckets on the nine—way
terminal board.

(f) Check that at the 13 and L narks on the dial of the Wit GRID VOLTS
cortrol, readings of between 6.4 and 7.1V and between 2.0 and 2,2V are
cbhbtained,.

he, If eitrer or both readings are out of tolerance, the dial should be adjusted
mectarically to split the error, Froceed as follows:-

{2) Slacken the three countersunk-neaded screws on top of the dial, which
will ther be free to move within the latitude of the kidney-shaped slots,.

Lb) AdJust the dial, retighten screws and check that the readings at the 15
ard 4 marks lie within the limits specified in para i ().

(e) Bettirg the marker to lie within the area maried G, 5, 15 and 40,
readings of between 03 2,55 - 2.75; 7.4~ 8,23 19.6 - 21.8V should
be ohteined respectively.

Checkirg the Sl ma/V control
43, {a) Cpen link LK3 (Tels ¥ 812 It 2, Fig 2008).
(B) Connect the valve voltmeter across R5.
(¢) Cheds that when the dial ig advanced to the 10, 5 ond Zmd/V positicns,

readirgs of 54 — Bhm¥y 102 — 108mVy; 252 - 268nV are obtained,

Issue 1, 20 el o8 Page 13



TEIECOLHKUMICATTONS LLECTRICA AND EECEANICAL

T 814

EIMCTVEERIMG REGULATTIONS

L, If for any reason the relationship between the dial and the potentiometer has
been upseet, the following procedure must be adooted;~

(2)

(b)

o~
e
R

(h)

Open link IK3 and ensure that the SET nl/V control is at resb.

Loosen the locking nuts on the l-ghaped stirrup and turn RVZ to the
nayximum anti-clockwise porition (viewing from the front pansl) and
then adjust the nuts friction tight.

Connect the valve volimeier, set to a suitable range, across kb,
Advance the SET wd/V dial 4o a reading of 5,

Rotate the spindle ol RV2 Juriher by means of the stirrun, in a clock-
wise direction until a reading of between 102 - 108mV is cotained.

If this reading is obtained without further clockwise advancement of the
stirrup, then check <hat the values of R1, R2, R5 lis within thelr
percentage tolerance, If they are within tolerance, then check RVZ,

Tighten the locking nuts on the stirrup, checking that the reading of
the valve volineter remains steady.

Check that the readings across RH at the 2 and 10mi/V positions are as
obtained in para 43 (o).

Check that the disl can mow be rotated to the 1md/V position and that
the moticn is arrested by the ston screw on the dial and not by the
stop at the end of the potentiometer track.

Ta calibration check

45, (a)

(b}

(c)

Open link L1 on the valve holder panel and irsert the Avometer set to
the 100mA d,c. range.

Using a CV 1075 (£065) or a similar velve capeble of passing 100mf, set
up the tester controls so that the valve is passing 100mi.  (In the
cage of the OV 1075 it is necessary to decrease the bias from the
figure glven in Table 6 of Tels T 811 to achieve this).

Hith the ANCDE CUREENT control set to 100ni and the panel meter
indicating zero, the extermal meter should read between L4/.5 and 52,5mi,
If this is not the case check the value ol the meter stunt RI.

Checking GiAS test cireult

46,  (a)
(b)

(<)

Page b

Set MoG GRID VOITS econtrol to LO,

Conneet 2 resistor of 860kl + 5% between G and € sockets on the nine-
way ferminal board,

Set CTRCUIT SELECTOR to GAS and EIECTHODE SELECTCR to At.

Issue 1, 20 Tzb 38
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(d)
(e)

Checking anid

TELECOMNUNICATIORS

REGULATTONS Y L

This Page 15, Issus 2, superseces Pages 15 and 16, Issug 1, deted 20 et 58,
Para 7 vag been smandod,

Hole:

Check that the panel meter resding ias between 59 and 2204,

If tha meter reading ia not within tolerance, the NEG GRID
bren set up 28 in para 41, check the values of RY and R3.

VOLTE having

odduasttent of zafety cut-out

I

L7. Before making any adjustments check that lamp JLP2 is coperstive (when the
instrument is used solely on g Y1W a.c. supply, it is prefersble to replace ILE2
by a 100V, 15% pyzay lamp). Using insulated toels, adjust the two Bo 4 BA serews in

the paxolin panel.
action of the two being corplemantary.

(a)

(b)

(c)
(a)

(e)

iy

(£)

Ore adjusts the gap setting and the other the spring teraion, the

Adjust the relsy as folilowmr-

Check,with the instrument disccnnected frem the mains,that the gap
betweeon the contact screw and relay armature contact is sppreximateiv 1/8%
when armsture iz pulled down to pole piece, Aaquv* contact zerew to
produce correct distance, then counect to the mains and switch orn.

Set up for U.B2 or equivalent rectifier valve but strep diocdes in parsliel,
ic 030808020 roller switch setting. With maximum currant range selected
on 'Diode and Reetifier', use an insulated screwdrivar o tighten spring
aetting scrow (ic decreasce spring tcnslon) untii the velisy ohstters.
Increase tension (ie loosen off screw) until chattering cezses.

Remove rectifier, set electrode selector to A and ancde volts to 100,
With a lead, short ¢ - Ay. Relay should break sand will slso buzz. In-
crease ancde velis to Z00 and repeat short check. Relay should breslk
without sxceasive arcing,

3=t gereen volts to 60 ailow instrurent Lo warm up and- short © ~ 3,
Relay should bresx with s click. Do not leave short on, as wnen relsiy is
operating the priwary co TEULL in lhe transformers is iimited by 415% lamp
in geries with windings. This means that the hesters on the two dinde
valves in the instrument are almost extinguished. The diode in sz

witix the scereen volts aupply will hocoms *“V(Pe¢y damaged if a short zir-
cuit exists whilsast the heaters are st a low temperatura, and will damage

the cathode costing.

If the relay operates successfully except fer echeck (e} a replasement TVILD
ghould be Citied.

Checking the BET'~w indication

48. The above check may only be carried out in base workshops and the method s na
follows:~
(a) Standardize the valve voltmeter at 47 volts d.e.
(b) Wita LK3 closed, set the tester controls as follows:~
(i) CIRCUIT SELECTOR to SET A/
(ii) ELECTRODE SELECTOR to A4
(¢} With the valve voltmeter connected across RVZ & reading of L7V should %o
obtained and the panel meter needle should lie within the ~s zore, 17
voltege reading is correct but the panel meter needle lies outside
zone, check resistors R3 and Rk,
57/Maint/5921 (RAD) 2D
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