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VALVE CHARACTERISTIC METER TYPE VOM 163

SERVILE MANLAL

TEST EGUTPMENT RESUIRED

{2} Electronic Avomazar Typé oA 115 [or- squivalent)
2] Modsl B Avomazzrs
s} Yalea ESSL (stincaratsed far muitpal cordoctance at 16mA ingds cirreni)

4} Resistors various, MY - 5% JkQL 34 «
OpiL - 8% winh & 7
50 - |5 W

[} UWalve 1ZAT? amd Redeifier Walvae USE

= Eccal = 548

Cara gnould Do exercisad when sarvigiad dug too fhe Qresencs 97 U3
ry A0V pas wiTRin Ine dnisrtgr 27 LhE IASTrument.,

31 messuremsnzs ang tnlarinces statsd 2o ot include thoss of ihe
rehEd rg irs Crument, and shara necassdary, thess should be asczrtained,
P coridar chac r}".:n.l Ay oo tassn tnio considecatian durmg caligration
Aradacur @ £ 15 Tecormended oAb The specitvigd TASTrUmMEnTS 3Te EM0i 024
IT at any fi@me 1T 1§ necassary Lo displace wiring within the
instrument, great cirs Tust Je taken TO ensurz that it is renizced in ine
arigine] positian:

TO CHECK THE ACCURACY USING STANDARDISzD VALVES

——

Where the accuracy of tne tnstrument is in doubi, standardiszed
valyes may be ussd o check the instrumani. For this, an [2/Y7 curyve
must Se plotted at recommended Ya [See Valve Daka Book}. From the
curve chtain the Murual Conductance a4t a point ([a/¥g) prefsrably given

hy the Yalwve Data Book, tf it 135 ¢m the lineir portion of the
h

maracTeristic.

=1
I

Mutual Conductanco g

==
N]

-

v smoothed de supplies should he used and Model 3
monizar Ya, 13 and Yg. A walve to be standardissd must
at lezst 24 hours and orce the valve s standardised it
Tled and cated,

Adequs
mOma Ce L
ba aged for
must ba lat

'|I_|.



RAPID PERFORMANCE CHECKS

a)

&)

=
|:'—.|'

(d)

-
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Ensure that the maing switch i3 pff,

Ascartain the wvoltage of che mains supply and ser tha MAINS
VOLTAGE SELECTOR 0 the valus neirsst to that of the mains

supply. ABRecess g3 the VOLTAGE SELECTOR PANEL can be gained
by removal of the Teft-hand side penel, which axposes a

Coarse voltage salectpr marked T8, 125, 204, 210, 220; 230
ang 240V,  The fuss shoulg O inssried in che position which

12 markad with the nearect valus ta the supply valrage availanle,

Connact the mains Tead of the Tnsirument to the mains powar
SUDBTY. Set the MAINS switch on the panel tooizs ‘ont
position and gbserve thar tha rad J2nel indicatar lamp is
1T luiiinated.

SBL the CIRCUIT SELECTOR <witcn ta SRE Q0% Lan CHESZ (C)
T Lhe LEAKAGE switch :p ~o . %& rh metar cointer choule
AOW MOVe across the scale andg LAmR TS orast near che Black
regicn af the fnsulation sLale trys JENOLING ree0 anms.

Hatate the SET = Cansraf yntil —~a agtape NN
4% Possible o the red Tine markes —u in cha i
olack zeale marking,

1 satting of the Maluc L TAGS SELECTOR 4%
111 be possidie for ths pe-ap peinzzr Lo be moves
& O the vad Tine using the SET ~ control.

Fthe initia
correct, it
Lo efther s

W
d

IT this i3 not Dassible and rocatroneas tha 525 ~ contral

dog: not 2nabls the POTNLer to reicn the —— mark frem either

GiTectian, them &he inicial MRIAS: fatTing snouid he moved to
s

Lhe next aporoprizte tapping. If dne pointer 15 roo Far
right.of the —. Mdrk, mave o fhne agxt highdr fapping and,

in a similar manner, it should be moved ta the ngxt lower
Lapping 1¥ the pointer is *oo far t3-the lefi o7 the -~ mark.

Once: the mains voltage SEtring nas Seen worrsctly sar, provided
SATENI Ve maing Fluctuations 4o MO ocdur, test voltages shouwid
be automatically corpacs Lhroughout the instrument.

Using standardisaed valvas check thaz for a given ancde furrens
the izs iz within= 5% gf range waiue 0,25V and s 13 within
= 5% f.s.d. of standardiced walue.,

Lheck the 'G2g' pogitian of the CIRCUIT SELECTOR switih, [nsert
& 1M3 resistance betwesn 9°; and C.  Set VALVE PIN SELECTOR

SWitche: 1 apd 2 ta ¢ ang gy resgectively and tap sins 1 and
2-pn SP14s5, ;

rid valts for Ral BCLion on md meter,

b 'i." .'-_-'-I
4r1d volis should be Berween

Urscannect the resistance and Swiboagff,

Fod



SIMPLE FAULTS

— e

Tog facilitate servicing or czlibration of the instrument, iz is
neacessary B) remove the back 4nd side platzs from the instrumsnt cage.
This 15 aecomplished by the ramoval of four instrument hezded Screws
from the side plates znd $ix round hezaded screws from the back olate.
The valve panal 13 then z2lsn raadily accessible.

S ¥YMpIOmS Passible Fault Agtign

iy red panal Tamo fo mains. Tnput Ehgck mains connecior

Indication [ndicator bulb burnt aut Replace red indicator
bulb

Mo red panel lamp Fuse blown Chack MAINS YOLTAGE

indication or metar SELESTOR. Redlaca

darlection fusa

Ao indtcatian of Ao ancde walos gt owvelue Check Tnat ohe dnode

mELEer-current pin Pink: 1% cicht and
making Yirm confzior

Ho indication oF Hd anade walzs ak Check inat anode link

metar cuerant and Waive pin {scresn s LIChRT End making

pratactive rslay viplis presenc) Firm santacs

apardtes when

TESTINg foebrodes

or genficdes

f i mn T .

PROTECTIVE RELAY OPERATION
(a) Conngct o 960G = 33 resiscor with @ ratinge of 30W betwesn snode
and cathade circuicg,

-
=y
-

the Anode Volts to 1Z.4, the ‘md switch fo I3 100 ana CIRCUIT
CTOR to 'Tesp!

(¢} Connect the instrument o tne mains supply {3es Rapid Psriormance
Checks) znd switch on.

|d) Increase the fnode Wolts ctep by sktap unbil the cut-out opsra
The waltage 2t which this occurs mest 1ie within the limits ]
to 350V inclusiva.

i
[}

—
it
(o

(2} Szt the Anode Yolts d switch Tnstrumsnt on and of T
saveral kimes. The cut-out must not aperzta,

() Repeat at 350V, The cut-gut must operate avery Lime.

should the overload relay aperate during testing {indicated by the
|Tghting af the blua averlead lzmp on the front gans ' ana
theck for incorrect setting of the SELECTOR switcn or elsctrode voltages.
If thessg are cgrrect, bub the relay continues o gperate: when the
insLrymant 15 switched on again, the walve is provably soft and che
test shauld proceed sa further. Switch ofF and ramove the walve under
test.  When switched on again, Che instrument should funciios narmally,



SERVICING THE VALVESOLDER PANEL

The vaiveholdar pans]l fs connacred glectrically to the contral
panel oy means of a |2-wiy taghoard, The wiring of the valveholdars
an- the panel is in the farm of thirtasn separata loops, all pins
numpsred "1 comprising 2 loop and linking 1n raller '1' of the
ROLLER SELECTOR switch, and ping numbersd '2 rorming a sacond joce
and linking to roller "2', and so on.

form of connectign is used far 21l ather pins, 41l thirzzen
circuits being approximately =qual in lengzh znd Tollawing 4 similar
] AC Lhe pansl., Thess loops ars laddes with farroxcuba Eeacs
1diently dame tne looo to arsvent the velve braaking inoz
Jarasicic oscillation. Farrgs beiaus sre 3i%o ucsed on leads feading
wh2 ROLLER-SELECTOR swicoh ag.a Furtaer crotecsion 2gainst oscilla-von,

Whare 1t iz neceszary o renlacs wilushoizars, those Titted oo
=12 panel with AULs end balts are easily removaple. 4hen refoving
~ivetted valwehoiders cira snould be =1xan to 2nsura [hakt rivers 4ra
drilied out. from the unoersida of tno o sanz=]l. 311 Wira must be
renlacad in 05 originsl postsion:



VOLTAGE CHECKS WITH N0 VALVE UNDER TEST

Lonnact the instrument vis a variac to the mains 'input. The
gutput from the varizc should be monisorzd with an ac voltmatar which
s accurate to £ 0,52 at 240V. Adjust the variac until tha woltmeter
reads 240V, The maing fuse should Ba Tnssrted in the VOLTAGE =ELECTOR

panel for 240V oparation. Ensure that the instrument s switched off
whilst making thess zdjustments.

et switches as follows: Sak ~ 3t mid=point, Leakage at ~w=
CIRCUIT SELEICTOR -at CHECK {H) “or GHECK: {CY.

Anoce and Scresn Voltages
(2) Set VALYE PN SELECTOR switches TC1 apd TC% ro 1 and & raspectivaly

(b} Connect an Avomater Mode] 8 (setf to measurs de volts) icross zhe
Tap ceép sockats,

CTOR. switcn to Test,

(]
m

(c) Set the mA-switch to [a = 100 zad CIRCHTT SEL

(4! Vary the Anode Yolts from 12.6 to 400 and ohserve the Tallowsng |imize:

NOMIMAL ACTUAL LIMITS
12.5 .24 Bl kg
20 11 3 =100
30 16.95 o R el
ag 21:] 202 - 21.4
50 25.% 5] R
&0 3] 2k .1- 31.8
75 33.58 0 P I )
g0 <g.4 4,7 - 475
140 S 9.7 - 52.7
125 25.¢ G = g5
50 i PT - 78,7
175 89.83 e i
200 1023 a6 - 0=
225 113 Iz = 118
250 128 - R
275 40,5 137 = 144
300 ot 150 - Th7
L 1789 75 =RES
400 204 200 - 2p8

(=] Set TCZ to 7 and observe that the sbove rzadings ave repeated ag tne
Scresn Volts are varied,

Aeater Voltages
\d) Set the VALVE FIN SELECTOR switches TC1 ard TC2 to 2 and 3 respactivaly,

(0] Connect 4 Model 8 Avomater set for ac valtage across TC1 and TC2.



Ser the CIRCUIT SELECTOR to CHECK (E) and measurs Heater Volts.

ROMLAA ALTEAL FOMI AL ACTLAL

@i &I e 4 0.8
. 0.2 0,20 ] =11

0.3 {.305 Bl 51,2

0, .41 7 f1.s

= .5 gl Bl.5

12 1.2 af 91.8

20 20.4 106 102

50 308 1H; 1122
Limits aife ot gisvan 50 £R1501esT. the ourpose of the test 5 o0 énsurs
tnat the cormect fapoings af the Srantiormer are ganngcted 0 thair
ApOropriasa swikon oos T oions.,
(4} Switeh of T znd rimove the metzr,

SETTING-LPF PROCEDURE

Mota: The Multimeter usad inm tne Fallowing ciiibration procedurs
snould be standardised 4t She 3ipprigriace Itzges befors making sny
adjustmant &5 mantionegd in the Tgiiowing pDdracrions.

{a)

L£]

5ar all pra=set cantrols ac sgoroximaztely mid-point (RY]; RAYZ in-
RY3 on the norenciomatar board amd AY1 and Y2 cn the ascillaccr
pogard). It the inatrumant nag Yhesn greviously calibritod and o
reafacement of rzlavant componsnts nas besn negadsary, do not
adjust the sotenficmetars Unt253 15 13 oovious Chat zdjusoment

15 TEQUITEG,

Lhesh Mechanica

ment on oanel mpuntsd meisrs and se7
2rgif reguis ©3

Saf the VOLTAGE SCLECTIR £ 210 wglt: ang Check that the mains
wirgs dra connected ta therr aggronridrte Tags |(Red - lVine,
dlack « M, Grsen - E.) 1

Carey out 3 continuify TaslowlIn TneoModel 3oensuring. Thei sarzn
15 connected tg the fTrama of Zhe instrument,

Using tha 300V Magger, tesht the insulation between:
iy #

l E
(39} z

0 lina and mains wirs {fed = Tine, Flack - meutral)
a lina and the frame of the instrument.

T

" a‘convenient point on tha zara Tine is the junction af LF1 arg
cRa.
1

With the instrument supply switch 3t ‘on’ the insylation should Se
10
n

greater tha MR -

= 0

B

manitored wich an &c waltmekar shich is accurate to - 0.5F
240 wolits)., Adjust wvariac uncil voltmeter reads 240V,

Feed the maing tmput from 3 veridac {output from vartag fo Do
it



(g

[h)

—

L

(Pl

(&)
i

With the instrument fwitched on, sat cwitchas as FolTows:

BET - at mid-paint, LEAKAGE

or CHECK {L}.

EE

CIRCUIT SELECTOR at CHECK (H)

2t the mA meter £o0 the red line marke2e =~ by adjusting AVI and
=nsuring that the ac voltmeter reads sxzctly 240Y 2t this point.

Rotate the S5ET ~—~— switch from full ar
TUll clogkwise position and check thar
the mA mezer for sach position af =ha2

nii-clockwize position ¢
E 20 jncrease js indieaked

switch.,

an

Connact a dc voltmeter between zoro line and the junctisn of Qye
and RZ2l. The accuracy of the voltmeter mus:t be - ﬂ 55 ar 52Y de
and. tne sansitivity 20,000 r higher.
>t the CIRCULY SELECIOLR switch 2o Tess and adjust RYZ umtil the
volimeter reads 32Y de¢, acain easuring znat the mains is sxachly
2N
Lonnect 4 cc voltmeter (Model B} 2cross zero Tine znd the slidar
af RY¥4 (mounted gn the Tront parel), 2zt the Grid velrts conczral
such fndf wnen tha cursor 15 3L zara =52 u Wmater reacds lsro end
there 15°2n tndicition an- the mesir AmsaTat ey afser the cursor
PASTaL THE Z2rg posi1Tion:
Heplace the Model & hy an elactranic mulcimatar and with the
cUrser sgt to b,.set the Grid volts switch to =ach position in
burn,
ihe voltage should read G.78, 2.6, 7.8 2nd 26 wolts = 35 as the
Griid Yolis switch s sat to D=3, 0219, 9-30 and 0- 1HD resgectively,
Lhock that the ESullla»,r bgard i5 conngctad to the eorrsct H.T.
transtormer tappings. i.e. ascillatar hoard tags 1 and 2 are
Cunnectad To trinstormer tiags & aad 8. [heck that the volizge
ACrOSE Lo | and 2 is approximatzly 24V rom.s, and the wol tage
ACross OT {pscillator board) % approzimstaly 12V dc » 5%,
Lonmect the slectronic multimeter across fhe rad and bBrown [ezrony’
cockets on the amplifisr board. Set che slectronic multimeter
tg cthe 30mV ac range (ar 35 approoriace) and adjust RVI on tne
uscillator board until the multimerer reads 15mY.  This sefting
i3 dﬂ]v corvect when the ambient Cemperzture is hatwasn 1537 and
22%c.
s2t the mAfV switch to Cal and BY] on the potentiomefer hoard to
mid-range. (Do not adjust B¥1 i7 9t has not been realaczal.

Adjust RVZ (aoscillator board) until the md/V weter pofnier is an
the rad 1ing marked C2l. Final Fine adjustment can be made by
adjusting BY1 on the potenticmeter board.

Cannect a sub-standard dc ammeter: in sarios with a 1kg variakle
39 resistor and 3,90 = 5%, 4.3W Tixad raziscor. Connect the
whole arrangement acrgss angde and cathoes links on the valve
panal,

.-



set the mA switch to la, 3mA, the Ancde Volts to 12.6 and the
CIRCUIT SELECTOR switch to Test. Adjust the wvariable resistor
ta s8t the mA meter to fult szale. The sub-standard metar should

read 1.5mA = 2.5%.
settingst

|
|

Repaat this test for the following switch

Ia Sub=gtandars

meber readinc

G =2 mh =
*30 12.6 15ms =
=100 &0 Clmd =

*ror thesa settings short
e 3.9k res1sIor.

= Ml oIsa

a¥ =

L an

An g

FINAL TEST PROCEDURE

ra-dssemnlad, carry gus

(2}
(b

el

Wnem all rPenairs hgs

Pl

rastides u1]

ut and the insTrumant 3
1

Gpply-a 500V Megcar: test getwean the @ains iApuT agnd Trams,

Apoly 240% via a variac b fhe instirument
polntsr Do the ™ mari-on the scaleaiata. ror Tull
cee Fapid Performance Checks 2} to {a).

Set the VALYE PIN SELICTOR switch to 133 43 789 Y70

S5t the CIRGYUILT SCLECTOR switia to CHELR (C)

Using the SP145 valvenglder an the walve pansl, connsct a [Mg + &%
resiscor between 5in 1 and the ains 1isfed balow, as the I:liiiE
switcn 15 set to the positions thown, For eachi setting che ma
metar should read Mg - 7%, For convenienca, the pin mmzsring
of the SP145 valveholder i5 given in che diagram,
Pins Leakade switch zatting
2 h (L)
i
i e 1L}
4 gt
T S
= u et
= a 7 e e
3 g Lk e
1 .-__,.-' 2 o E _-:I:.a-',.-.;: ? .1'“‘\.
E _glll' Sy S ——‘-.:-*— :._.-....-.,.I l,_-'
] L I|L;-F T TR
e
7 H«:'E'::-'t o g
92 i,
\H'.,___ b

il
gl

e
u"—

11 Ly

12 a'

and 2djust the mz2z=-
[

deraits



{f) Set the CIRCUIT SELECTOR switch Eo CHECK (H) and test az in [g)
for gng or twd pasitions.,

fg) 5et the CIRCUIT SELECTOR switch to C/h IN3 and connect the 1My
resistar betwesn cathode and neater. The meter should aszainm read
Mo = 103

(W] Set the Apode Yolis to 12.6, the mA switch to Ia 100 anc CIRCYUIT
SELECTOR to Test.

{j) Connect & resistor of 95800 = 53 maving 3 rating of much 3Jraacer than
I0W Between angde And caknode CircuiTs.,

{kt Incresse the Anode volzs sten by zced until the cut-out Joerates.
The voltage at winich this occursd nwst lig within Ehe: limiss of
178Y to 320¥ fnclusive.

{m} Set the Anbde volis 1o 150 and swizch instrument op and o077 severzi
Cimes. The cut-duft must not cperzie. Hepeat at 350 woizs, The
Cut-out must operate svary £ime.

{n} ~het VARVE PIN SzLcCi0f gwitcn.te §17 231 141, Anode gte jgresn
yolts to 125V, Grid valeos 0 3V and Aeatér volts fo o 3Y.  Get
'I

valve and npbkain the values zpol

2
ths ELECTRODE SELECTOR switch:to 47, lnsErL «n-Ef ?L a.:rca’u
| "

Fosure that ‘the valve daes non osci

I"..l &

(p) Aepeat (n) Tor the following ssrfings:

817 231 1
gid A3

ngsiLich . and. opsarie
ivision o the top =iiie

() 3ot the CIRCUIT SELECTOA swibcn o 52
1 i
resd zerc when tne mef¥

Enat both meters road gero.  (hRalf a
i= permitted). ©Sorh Mefars Muii 31350
push-butTton is deoressed.

(r] Using standardised valves check thet Tor 2 given ang
the Bias is withia = 3% of range value + 0025V and that & &3
within = 5% T.3.d. of standardised valua.

*One valve Tor egach ranga and 3 directly heatad
valve must be testad.

Chack the Gas position of the CIRCUIT SELECTOR switch. Insert 3
ong Megonm resistor betwsen g7 2ad C, set WALYE FIN SELZCTOR

p——
(o5
o

"i

switches 1.and 2 to ¢ and g'. respectiively and tap pins 1 and 2

an SPYES. Adjust Grid valts for palf full scale deflection aon
mi meter. The voltage across che IMo reststor should be Dabween

=

45 amd 33V,

{t) Uszing thne Avo Yalve Data Manual set up the instrument ©o 125t &
valve J2AT7.  Switch the CIRCUTT SELECTOR to Gas. Tnera should
be na ravaerss detlection aof the pointer for any bias mors aggabive
than -3Y.

o



L
=y

Connect 2 1500 resistar = W in series with
Usa this as a standard rectifier o
WALVE PIN SELECTOR switches' 1 dnd 2 to c and 3'
tap pins 1 and 2 aon 5P145.

The rezdings should be as 1i

(v

sted below:

Reading on

test the O/R ranges.
4 respectively, and

ad 3ilicon dicde GDOSH.
28t the

100

180ma g7 - 82
| 20ma 0 - B85
S0mA 7o - Qb
Ikl gg - g5
[ Zma g5 - 45
Smd gf =97
Tind 95 -103
fv) Sei up the instrumeat in accordanca with fhe Aygy Valve [arta
Manual To best a raciarier valve 152 using & valwva wh'n‘ i5
nown = Qoo SEt The ELELT SglECA0R a5 -
Enocwn o bBe gooc, EQGE ScLECIDR ac 4 Enc 27,
radgneck that che oointer bies near cthe centrs af the "Goodd!
reaion, 1.2, betsesn 70 and 80 on the 0 - 300 scals
w) HAe-zeC the VALVE PIN STLELTOR swibch-ta supnly dioda znodes
gl and &Y™, Adnstead o7 ', and A" . {YALVEPIMARELECTOR
| d | d
Se1 LENGS 0300 L2F DIF).
Check as in {v) that the same readings arg now obL3ined in Che
AGpTOpriats posizion of the ELECTRODE StlcCidR switan.
Yy 3witch of7 and remove all fest insCrumencsi. et the CIRCULIT
ScLECTOR “and switches to Test and |, resgectively bhetors

LEdnsport:



SPARE PARTS LISTS

[ndividual assomblies ara {llusteatad in Fi1gs. 2.to 9:jnel.
An associated Parts List is givan for sach assembly which details
the description znd relavant Part Mo, of tha fndividual components .

An overall interior view of the instrument s given in Fig, i
which Tndicatsd the locacian of the Tndividual assemb|ios.

Following the illustrations additional Parzs Ligts in Circuic
Reference No. orderiare given far aach Circuit Hagram.

i
s

FROCEDURE FOR ORDERING SPARE PARTS

IV you will f3llow the procssurs st aus oelow, galays will
ML 9CCur due o the exchangs of UANECESSArY corresgondance:

i [
—t

[ T

{#) -Identsdy the spara part réquired Tram the spprapridte
rigurs and ascertain the AVD Part Mo

Le the Par: Mo, and descriotion aof che
: logatran in the instrument and

LMD e™.

1tem requirad,

(11) When ordering st
1
TOLirymant 4$aria

=%
-
L

g

VEFS235 users should sand sheir requiremeats oo che AVD
FEpresentagive on their t2rritdry, CIF Parte.arz required in
United Kingdam dpplicaticn shoulc he made diracs o Avo | imitad,

3
=
=),
¥



F1G. 1 CHASSIS ASSEMBLY

[tem Mg,

b= L

L 2 S N ]

[ =ed

{lescription

mA/Molt Switch Assembly 58 (sge Fig. &)
falve Fanel fssembly (sze Fig. 5)
mA Switch Aszamply 53 (see Fig. 7)
Front Panal Assemply (ses Fig. 2]

Grid Volts Switch Assemoly 510 (ses Fig.8)

Lompanant 3osrd Assembly (ses Fiag. 93
Emotavier doard Asgambly (sae Fig. 3)

Osciliator 2 Power Unit Baard Assembly
foee Fig 4]

PoTzntipmeczar SO0-

Pofzntiomazar Tk

Potaatiomerar 2%

H.5. Transformér Assembly

L.7. Transsormar Asseably

Capacitors ToF -200Y
Diacs Q0054
Dioge INZ0&Y

AW
Part Mo,



Alprassy sreseyy iy

@O ©

LT TR 1t

RRAT (LD i)
L L

= E.H : i ¥ | Ty |
Fey




T

FIG. 2- FROMT PANEL ASSEMBLY 45193

Item Ho.

Wl

Wi  in

| ECS-R U S T e RO
L, e e o R

I~J
(E}]

(RN ]
o

Description

Switch Circuit Sslector 53

Switch Elgctrade Salectar =4
Switch mA/Y 38 (ses Fig. &)
Switch-mh 33 [see Fig. 7)

Switch Grid Yolts 510 (see Fig, d)
Switch Hoatar Volcs 511

Switeh Hoatar Volts 512, 243
Switih Sgredn § Angde Wolis 51, &
Switch Set Cycles: S14
Switch Lezkage 5o
Toggle Switch On/0fT 515
indicator Lamp (Red) LPZ2
Bulb £.5V 0U3EA

indicator Lamp (3lue) LP]
Potentiometar Grid Yaoles RYd
ront Fanel

Meter Assembly mAfN MT
retor Assambly md M

rriah S5semaly

Push=button switch mAsY 57
Push-button switch mA 39
Knob Collat Black

Knob Cap Grey

Knab Skirt Black

Resistor 2.4k = 1% (R33)

Resistor Gbk £ 2% (R32)

_1a-

Avo Part Mo
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FIG.3-AMPLIFLIER BOARD ASSEMBLY 45001

L R P (R L

]

P i gt
I Lad =
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FIG.d- DSCILLATAOR AND POWER UNIT S0ARD ASSEMBLY 45007
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FIG.5- VALYE PAREL ASITMBLY 45215
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FIG. G- mi YOLT SWITCH ASSEMBLY 45190
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FIGL.F- mh sWITCH ASSEMBLY 45139
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FIG.5- COMPONENT SOARD ASSEMELY 45134
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10 - AMPLIFIER CIRCULT DIAGRAM
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P16, 11 - DSCILLATOR. & POMER UNIT CIRCUIT DIAGRAM
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G, 12 - VCM 161 CIRCULT DIAGRAM

uit Agzy Iram T T g AY0
E. s R Ho . Deseription elf Part Na.

R1 3 2 Jgsistor 100k = 20% ] I N
RZ 49 3 Rasidtor JTOOK =0T = e
<3 3 7 Aesistnr 7002z 2% | FRFRIA2ET
ra r i mesisoar A AM 2 15 1 Y
33 7 11 ecisTor 2,2 =1L 1 TEZ3Boed
] 7 1 Redisror 1Mz Ia 1 IR23T-113
7 i Resissar hEOK = 173 | 2ed50 4=
A3 7 3 Fesistar ZRlE £ 15 i FE2IZ-2T
=5 i 15 Tesistor 9 = 1E 1 FEAE 2T
AL 7 ¥ Fesserar lax = 13 i oaIn-n2
211 7 2 Jogiitor .40 = D.DE,% | tAdGaS T
212 [ 3 Fpgrgior g0 = |k i L T
a13 i L desistar M 28 - 1 - S
Rt ! 2 fevater BZ.BR - 1% ‘ foasa- Tl
=R i 17 Dasizsar Telk== % : TRIIaET,
A ] ! —astizor 4.3 - 1% B
RAF i 14 Zagritor 226 = |fe i SHEH T e
g 3 12 2esritor D.6ER - 105 : T e
R1% i 2 e ol A FH = B i e 2
el 3 3 Fasdamer-2adts 15 S P
EZ1 & 3 REcistoroe.eM = Th ) T 0 il ‘

377 3 Resiszor 9.7% - 13 :
RZ3 3 : Taciczopr 3100 - 1 T
FZ4 & 4 Recigoar -9k = 1% ] i
B2G B i 2asiszor il - % 1 ikl
E35 = 7 paste=np gl - 15 i P e e
377 2 ‘) Apgiscor 420K - 1K ] R e
223 = 1 Jesizoor 44 440 - 1% i K
AZe o Z Resistor #2895 - 1% i Ziadehil
RN 2 } Resiscor 310 - 1% i SRER_ AR
53| A 4 Hagiszor 1.3k = 2% Iggtdalse
RIE z 43 asisigr SERK = 2% 5 TREII-20,
333 Z i) Bagigzor 2.4k - 1= i T et
Had d 3 esistor 1,50 = &3 ' d=3 3210
R35 i . Reetgror gk =35 i FEdid-ac4
=il 1 - Datentiometar 5000 1 ST dZh
W2 I - Pgrentiomatar 1% ] AFy T
Ay 1 - Potantiometzr 2% | 27 TE3-340
gy 2z 2h Optentiomerar 10k = 15 | IATR-T Y
Chi-ca [ : capacizors lgfF 3009 i 27318-334
¥ o 9 Cap, BgF 450V Eleczrolytic 1 2rigl-21d
Cé 2 1l Cap. olpF 2500 I AR 3-380
i 3 10 Cag. 2apr 0¥ | IT3e 3300
£3 £ 5 Tap. @.015pr #0-203 ] Bt e
D02 4 2 SiaderDDOS3 Z B i (R
i3 a [ Diade: H3E] i 22any-4d.
3 1 - Tioee TDGLE ] Faig -804
05,06 I - Tioga N 20539 z SRdel-gah
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CIRCUIT DIAGRAM: V,
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FIGURE 6
VALVE CHARACTERISTIC METER TYPE VCM 163





