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VALVE CHARACTERISTIC METER TYPE VCM 163

SERVILE MANLIAL

TEST EAUTPMENT REGUIRED

(&)} ‘Efectronic Avgmetsr Typeé EBEA D13 (or sguivzlent)
(b} Mgdel F Avomezsrs
ey Walus ESSL fezincapdised Tor nuitoal cordockdnce ag 18mh drpgds cirrsag’

=82133

(4} Resistors various. 1M = 5% JkQL.3W varieple, 3.5k3 = Bp 4.8V,
oE06L - 8% with & rafipg of greavar than 30W,
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Cara should R sxerciiad widn serwicind Cu2 Lo the preseEncs g7 g
co 0N rms owiTRATN Ine SRSertgr A5 LhR IASTrumeni,

311 measurements and toierinces stated 2o not include thoss o7 Ihe
sE5ting inSCrument, and shara. nacasiary, thes2 should be ascertained,
P4 ordar that they sy oe Tacen intd censideritionduring czliaration
spacadyre,. LY 1s recormendad io4f The specitvizd IASCrumants 3rg Emoiouad

If at any time-it 15 secasssry to displacs wiring within the
inSTrument, greab cirs TusT ge tiken TO ensur2 that §tis repiaced fnoine
grygine] cpasitian:

THE SCCURACY USEMG STANDARDISED VALVES

= ——

Where the-accuracy of tne tnstrument 15 ®n doubi, standardized
vafuves may be usad fo check the instrumsnt. For Ehis, ‘an [iqu A g
must Se plotted at recommended Ya [See Valwve Daka Book}. From the
curye ocbftain the Autual Earcuc:ance at a point [([as¥g) prefsrably givan
hy the Yalve Data Book, 1f it 15 on the linesr portion of the
characreristic,

=
I

Mutual Conducranco = —

4

w smoothea de supplies should he usad and Medel 2

quatedy
Avomaters to monizar Va, 13 and Yg. A valve to be stamdardised swst
ba aged for at lezst 24 hours and ance the valve 15 standardised A0
must ba labeiled and cated.

'||_|.



RAPTD PERFORMANCE CHECKS
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Ensure that tho mains switch ig off,

Ascartain che voltige of che mains supply and set tha MAINS
VOLTAGE SELECTOR o0 *he value nearsst to that of Che mains
supely.. BReocess 2o the YOLTAGE SELECTOR PAREL #an ba gained

by removal of the T=ft-hard side genel, which axpgses

Co2rsz valizge selector mapkaq 1105 14, 200; 210, 220 230

Ang 2404, The Fuss shoulg U2 insarzed in the position which

12 markad with the mearect valus to phe supply valrcage avatlanle.

Lornact the matns Tead af the Tnsirument to the matns powar
SUDPiy. Set the MIINS ewiten on the panel to 1zs ‘on’

ROSTLIoN and gbsdrva thar tha rag senel indicazar lamp is
T luinated.

SeT the CIRCUIT STLECTOR cwicon T2 me a0%itian CHECR ()
NG the LEAKAGE switch Dm0 A meElzr oointer shoule
RDw MOWe acrpss the 3cale andg CSMe Tg roff nesEr the black
region of the insulation scals Lhus ZEnoting z2ro gims.

#ITATE Lha 3ET =~ cansroi yn=ii TR et S0IntAr 15 3% near
A5 Pos=ible To the red Tire Markes = in che Widdia of this
olack seale marking,

If :the initial saf g of "the MATME Y0 TaGs SEPECTRR 4
COrract, it will b2 possibie for LY2 HMETEF pOtnTar Lo be mgyen
to efther side of the rad Iine usiag tne S5E7 ~~ contigl.

At Tomatromeat the SET ~~ conteod
Br Lo fRiIcn the —~ mark from &ither
=l TRIAS. 2T iag snouid be moved fa
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Leidn, then tha inicial

Lhe next zporoprizte tapping, © ite pointer 15 too fap
right . of the ~ Mk, move to the apxt higher fapping and,

in a similar manner, it should be moved ta the naxt lower
Lapping 1¥ the pointer 15 *oo far ti-the lofi or the —o mark.

T *

Once the mains valtage setting has LSoen carrsstly sot, provided
2AT2N5TVe maing Fluctuations dg pos Sciur, test voltages chewid
be automatically corrace throughaut she instrument,

U5in3 standardised valvac cherk thas far a given ancde currens
the bias is within= 5% gf range wvaiue 0,23V ind q_ 15 within
= 55 T.s.d. of standardised valuye,

Check the 'Gzs' positian of the CIRCUIT SELECTOR swizéh, Insers
a TM3 resistance betwesn 9';2nd C. Set VALVE PIN SELECTOR

sWitche: 1 and 2 ta ¢ ang gy resgectively and tzp ains 1 and
2 on P45, ;

rid valts for haj
va1is should b

ust

| =

ad 2 a
s -grid g

Urscannect the resistancs and Switoagfp.
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SIMPLE FALLTS

o e

To facilitate servicing or calibration of the instrument, is 1s
neceisary £) ramove the back dnd side plates from the ingtrument case,
This 1is zecomplished by the ramoval of four dnstrument headed Screws
from the side plates and $ix round hzaded screws from the back olate,
The valye panal 1§ then zlsn raadily zccessible. :

= YTIE=ams Passible Fault Actagn

He red panzl Tamg fo marns. input Eheck mains connect

Indication [pdicator bulb burnt Quc Aeplace red frdicat
bull

Mo red oanel Tamp Fuse blown Chack MATNS WOLTAGE

indigation or metar SELEZTGOR. Renlace

daflection fuss

Mo indtgacian af Hoapode walos atowelve Check Tt he Anod

BIEr curfent pio Eink: 38 picht and
making virm contgct

e indication oF Ad angce wjlta ay Check tnat anode 17

neEer currant and vatwe pin {scréen 15 f3CEC &N inak rag

Frotactive relay volzs arﬁfénr' Firm tantacs

aperates whon
tEsting Cetrodes
or oenfodes

L
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(8} Conngaf o 9604 = 3% resiscor with 4 ratine of 30W betwesn znode
and cathode circuits,

(b Set the Anode Yolts to 12.4, the mA switch fo Ia 100 ang CIRCULT
E, (]

SELECTOR 9 'Te

(¢} Connect the imstrument ©f the mains supply (Ses Rapid Parformance
Checks) znd switch on,

(4] Incredse the Angde Yolts step by step until the cur-out opsrat
The voltage 2t which this occurs must 1z within the limits 17
to 3530V inclusive.

(2} Set the Anode Volts to 150 and switch iastrument on and of i
saveral times. The cut-out must not aper:zts,

(F) Hepear ag 350V, The cuf-out mUSt operate avery Line,

snould the overloag relay ﬂpEFE:E during testing {indiceted by zhe
lighting of the 3lug averlead lzmp on the Front fanal} swifch off and
Lneck Tor incorrect fatfing of the SELECTOR switcn or gisctrode voltages.
LT these are correct, bub the relay continues o dperate when the
inELrymant 15 swibched on again, the valve is prodably soft and he
test chduld proceed na Further. Switch off and ramove the valye under
test. 'When switched on again, Che instrument snould function narmally.



SERVICING THE VALVELOLDER PANEL

The vzivaholdar panel is conmscred aleps ri¢ally to the contral
panel by means of a |2-way taghoard, Tne wiring of the valveholdars
un- the panel is in the Torm-of thirtasn séparata loops, all pins
numpsred "1 comprising 2 loop and linking in raller '1' of che
ROLLER SELECTOR switCh, and ping numberad '2! rorming @ sacond foco
sl linking to roller 2l and s o

inis fForm af :«.-'I'Il"i'-';:fﬂn is used far a1l arher pins, a1l *hir-zsa
ciroutts 2eing approximately squal in lengon and following 4 similar
a257 around the pansl. Thesz loops irs laaded with farroxcuba beiss
which sur¥iciently dame tne looo te aravent the valve braaking ing:
Farasizic gscillation. Farroy beads :re 20sa used on lezds Feading
g IEHLL q :IE__LII_lF" o et | R | Jr"'lLi' o e :';-j

n 233inst oscilla-ion.

Whare 1t i3 necesszry to renlacs Y3 tvohoiaars, those Titted ¢
1g panel with nuts «nc bolts are #asily removaple. Hhen removing
~ivetted valveholders cars snould Se <2isn to ensurs that riveegs 4r
driliad out from the unoarsids of troosans]l. 1] Wirg must be
realacad in jt3 griginsl postsion:

[N}



VOLTAGE CHECKS WITH M0 VALVE UNDER TEST

Lonnact the instrument vid a variac to the mains input. The
buiput from the varizc should be monitorsd with an ac voltmeror which
ig accurate to £ 0,53 at 240V, Adjust the variac until cha voltmater
redads 240V, The maing fuse should B2 fnserted in the VOLTAGE SELECTOR

‘panel for 280V operation. Ensure that the instrumsnt is switched off
whilst making thesa adjustments.

Zet switches as follows: Sat -~ at mid=point, Leakags at ~=
CIRCUIT SZLECTOR -at CHECK {(A) dgr CHECK i

Anoce and Scresn Voltages
(&) Set VALYE PTM SELECTOR switchae TC ana TC2 o 1 and 8 respectivaly

(b} Connect 2n Avomater Mode] 8 (sef to massurs de voltTs) icrgss che
TOQ Cap sockats,

N Le Test.

e
ri

(c)  Set the @A switch to [a = 100 and CIRCHIT SELECTOR =ui

{d! Vary the Anpde Yolts from 12.8 t3 400 &nd onserve the ollowing 11mize;

NOMINAL ACTUAL LIMITS
12.5 7,2 B.F - 7.2
20 17 WS =110
30 16.05 15.2 - 16.3
a0 . B 202 - 21.4
50 262 25,1 - 25.7
&0 i1.25 i0.1= 31.9
75 3858 37 5 = 34,7
&0 dg.4 dd 7 - &7 .5
100 51.5 9.7 - 527
125 54,2 g2.2 - 85,7
= IF 7 o= 78,7
178 25 .83 B7.2 - 91.7
200 102,3 1006 - |05
225 115 112 =118
2E0 128 T2s = 13
275 40,5 137 = 134
300 |53.3 150 - 147
3=0 178.9 175 - 183
acn 204 200 - 2pA

l2] Set TCZ to 7 and observe that the above rzadings ave repeated ag tne
scresn Volts are varied,

Heater Voltages
\d) 3et the VALVE PIN SELECTOR switches TC1 and TC? to 2 and 3 respactively,

(o) Cannect a Model 8 Avomerer =et far ac val tage across TC1 and TC2.



wa

[€) -SeE CIRCUIT SELECTOR to CHECK (E) and measurs Heater
ROMIAA ALTHAL FHOMEIHAL ACTUAL
g 0. 162 40 0.8
. sl 0,208 50 =1
0.3 0. 3065 (0 51,2
0, = 0.ai iy P
0.z g.51 20 Bl.5
1 1.2 a0 91.8
gk 201 160 102
30 3028 11¢ HMZ:2
Limits are not gSiven -§r th15 t8sT. che ourpose of the t2st is
thef-Lhe cOrTecT Tapoings ar Lhe L ¥nsioeser- ¢xe cgnngcied to thear
ATOroEriats Switon oosToions.
(8} Swizeh of T 2fid rimove the mefer,

Volts:

2REUrE

SETTING

-UP PROCEDURE

Moce;
chrurla ko
adiuztmantc

{a)

LE]

The MuTtimezar dsed in the Tallowing

stapdardigad 4t Sha :jpr“"fin" Y

g5 mantioned in the tgiigwing pa
et all pra-set controls ac soorpxmmately mid-point (RY]; RAYZ inc
RY3 on-the norenciomstar boa-d snd BY1 and 8Y2 o the :sczlla::“
pogard). 1T the instromant nas Yesn greviously calibrated amd o
renfacement of relevant compéasnis nas besn negadsary, do st
ddjusc The ootenfitmatars unisss 18 12 ohvious [hat adjusimzntl
15 TROQUITESD
[neck Mechanical zero iadjuszmeént on panel mpuntad gry oand 127
arg 47 reguirsd an both meszrs.
Fab the VILFAGE ScLECTIR fto 210 walts ang ched k 1ac Live @main
wires ars connectad $9 ihairoazgrosciatss Tags |8 - line,
dlack = M, Gresn - E.) i
Carrey gut-a continuisy Tast wlIn-tne Model S ensuring ThLc Sars?

13 Cconnected tg tha

Ising tha 3004 Magqger,

frama of

= .:r.l

insu

besf tas

SofURENT,

lzaticn batwesn:

i-J *zarp ling and mains wirs ;RFd - 1qu, glack - meutrzl)
(i1} zera line and the frame of the instrument.
"  a‘convenient point on tha Zara Tine Is the Jjunction of LPT ano
2.
With the instrument supply s¥tich 4t “on" the insulation should He
greater than T0OQMET).
Feed ‘the maing itmput from g variac foutpyt from variag to Do
manitored with an ac valemeter which is dccurate to - 0.5% at

2t wolts).

Adjust ¥ariac onril voltmeter reads 240V,
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With the instrument dwitched on, set switches zs Tollaws:

SET =~ at mid-point, LEAKAGE at —~~ , CIRLDIT SELECTOR at CHECK (H)
o CHECK (G},

st the mA meter £o the red line markas =~ by adjusting RV and
2nsuring that the ac voltmeter rasds sxzctly 240V 2t this point.

Rotate the SET ~ switch from full anti-clockwise position t
Tull clogkwise position and check that 2n increase i indicat
the mA meter Tor each position gf thz switch.

0
£’ gn

Connact a dc volimeter between Zern line and the junctian of Y2
and R2l, The accuracy of the voltmerar must be = 0.5% ac 52Y de
and tne sansitivity 29,0000V or nigner.

>aC the CIRCULIY SELECIOR switeh =5 Tess ind agjust BY2 until the
waltmeter rzads 22Y do, agasn easuring Inat the mains is sxaghly
2400

LDnne:t & cc voltmerer [Model B 2

RV4 (mounted gn the Tront gans]
such yhdt when fhg cursor s 3t zao
there 15 °2n indicaticn Qn- the mesa
passas LhHe Zorg postoion:

ross-cero [ing and the s|idor

. ket thne Grid volrs consral

o wna weltmeter redds rerp and
mmadTaceiy aFLsr £RE Cursor

C
:
L

Replane the Madel '8 by an slectranic mulcimetsr and with the
furser st £o' b,oset the Grid.-wolts switch to zach position in
Lurn,

ine voltage should read 0.78, 2.8, 7.8 2ng 26 wolgs = 35 ac the
Grid Volts switch 1§ sat to O=3, 3=10, 2-30 a2nd 0=-100 rassectivelv
Liveck that the oscillazdr bgard iz connected to the corrset H.7.
transformer tappings, i.e2. ascillatar heard taga | and 2 ars
Connectad To Lrinstormer fags & and 8. [hegk that the volizge
20055 L3es | and 4 s approximatzly 24V rom.s, and the wolrage
ACross L7 {oscillator board) i approsimataly 12V dc = 5%,

g rad and brown Fesrtit
oronic melLimeter

Lonmect the alectronic multimetar acrass th
; [
and adjuss BY1 on tne
z
i

sockets on the amplifisr bgard. Set o
ta tha 30mY ac range (or 35 approoriace)
gscillacor board until the multimerér raa
15 _only corrvect when the ambient rcomparstu
7%

3
3

ja
:

Ciost 1 =1

12m¥ . This setfting
15 batwaon 1537 and

t the ma/Y switch to Cal and RY1 on tne potenticmefar beard to
d-range. (Do not adjust R¥1 17 9C has not been realacad).

he
ik

Adjust RYZ (oscillator soard) until the m&/V metzr pointer is an
the rad 1ine marked Cal. Final Fing adjustment can be made by
adjusting BY1 on the potenticmater board.

Cannect & sub-standard dc ammeter: in Seriss with a 1ko wariakle
¥ resistor-and 1.9%6 = 5%, 4.9W Tixed rosistor. Connect the
whole arrangement across andde and cathges links on the valve
panal,

.-



{w) Set the mA switch to Ia, 3mA, the Anode Volts to 12.6 znd the
CIRCUIT SELECTOR switch to Tes:., Adjust the variable resistor
to 38t the mA meter to full s=aje, The sub-grandard metar should
read 1.5mA & Z.5%, Repeat this test for the following switch
s2tiings:

Sub=5tandarg

meter readinc

=1
N

Ia

l

i
*30
=160

S
.6 1Eme
it

— I_..

[+ £

ik

FEP O
ad e

LI Aa

AL

I #i

5

3

or theza settings short
ne: 3.9k res1sIor.

T

FINAL TEST PROCEDURE

Wnem a1l repairs have oesn cirpied out and the instrument *;
ra-agsamelad, cdery dus the Toilowing Tinal test dezzil.

{a} Applya 500V Megcer fest Zetwesn the @ains input end Trams,
(b) “Apoly Z40Y via a variac to thae instrument and 2djust the @

pointer o ihe — mari-on the scalediata. (For-Tull dega
see Rapid Ferformance Checks 2z} fo {a).

E

(€} :Set the VALVE PIN SELI{IOR swicch-to 133 43¢ 389-X¥I0

—
s

f—

I
el
+4

the CIRCYLE R ECTOR switia to CHECLX ()
() Using the SP145 valvengleer an the valve pansl, Connscht a Mg + B

resiscor beTween 5in 1 and the 2ing 1isied below, as the LI2ZA5T
switcn i3 st to the positiong ¢hown. For each satring che mA
metar spould read Mg th%. For convenienca, the pin numgsring
of the SF145 valveholder 45 givén in che diagram,

i
a2
=

iTi 18
-

Pins Leakade switch zatting

2 h {2)

[B1]
%

Ln
3

& " 51 [
et ___ﬂ:\—; S, | i b L-X}
e AR i)
A e o T M
? gz 5 ":. :‘j :.:.' 2
G e
E 3 "'-\._\_\_ e -
B a'

=
L'lll-

11 a™!

12 ool
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Set the CIRCUIT SELECTOR ‘switch to CHECK (H} and test ac in (&)
for gne or twd pasitions.

Set the CIRCUTT 3ELECTOR switch to C/h IN% and connect the
resistor betwesn cathode and neater. The meter should 23ain read
Mo = 102

et the Anade Volis to 126, the md switch to Ia 100 ame SIRCYIT
SELECTOR tg Test.

5% maving:& riting of much Jjraacar than

Conmect 4 resistor of -
d tnade - circuiTs,

30W bBetween ancde ane

Ingrease the Anpde volzs sten by =ted wnitl the cut-cut Joerazas,
The woltage at which this oceord opgt lid within the: limrzs of
175V to 350V Fnclusive.

S2t the Annde volos to 1530 and swizch instrument on and 077 sevars]
Eimps. Tne cib-dut mystonot coersie. Repeat a0 3%0 wizs, Tac
cut=out must operats svary Lime.

Gt WALVE PBIN ScLEfi0R wwitcnosa 817 231 TE -Anode 280 acrean
yolts to 125V Grid volos 4o 3¥ and Heater vwolts. fo 0.3V 3Set
th2 ELECTRODE SELECTOR =witch:to &' . [nsert @n-ELSL signdaraised
valve and nhtain the values zpplicapie o thae valve 3s szzndardised,
Tnzure opat the valve doed naz oscillazes
Arpedt (n) Tor the following ssLiings:
valve Pin zelagsar Elactrode Sglaczor
O [ . 2"

L B A o £ 3"’
=at the CIRCUTT 5CLECTOM swibon oo nas nosiiion and opsarire
Enat both Mebers raad gesrgic  (hRalfa division o the Top f2iie
iz permitied). Both Mecfdrs muii 3iso resd zers wnen ths o /¥

push-buTian s dearesszqg.

Usinig standzrdised valves check thet Tor 2 giveEn angde currant
the bias s within £ 3% of range value = G E’? and that g &
within = 5% f.s.d. of standardisad valus. '

*One valve Tor gach ranga and 32 directly heatad
valve must ba testad.

Chack the Gas position of the CIRCUIT SELECTOR switch. (Inmsert a
ong Megonm resistor betwsen g' and ©, set VALYE PIN SELZETOR
switchas 1 and 2 to c 2nd g', respectively and tap pins 1 and Z

an SFIaS. Adjuss Grid valts for palf full scale geflection on
mi metar. The yoltage across Che IMo reststor should be Sabween
43 and 33V.

lsing the Avo Yalve Data Manual set vp the instrument o 2st a
valve 12AT7. Switch tha CIRCUTT SELECTOUR &0 Gas. Tnerz should
ba na ravarse deflection of the pointer for any bhias mors aggakive

thnan -3V,

]
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Connect & 150G resistor = 1%, SW in series with a $ilicon diocde GDOSE.
Use this &3 4 standard rectifier to test the O/R ranges. 32t the
VALVE PIN SELECTOR switches 1 and 2 toc and a'd respectively, and

tapg pins 1 and 2 on 5P145,

The rea dings should be as Tisted below:

3/% Range Reading gn 100 scale

1E0ma gl - 82
| Z0ma, 0 - B5
LilmA 73 - 40
I B - 95
Iomd g5 = 45
sma B7 =07
Tind g5 133

Set up the instrumeat in accordanca with he Ayve Valve Data
b ¥

Manuzl To best 3 reciatier valve 152 using 2 valus which
kncwn o be ocoog, Set the SLELCTRODE ScLECIVOR ac 5-d and 3y

indcneck that the pointar Hies noar the centrs of the "Goodd!
radion, 1.2, betwesn 70 and 30 on the 1 - i0d.zcdle
Ae-zet the YALVZ PIN SELEEY0R switcho£a supoly dioda iFG“EJ
daiy
g*t And &M Anstead o7 &b, and " .. [YALYE-PINSELECTOR
d d d d

o1 TENGS: 0300 27 DIFE).

LReck as:TIn 4] ©hat the

S amg re;uings ars now obrLained in Che
igpropriate posizion of the

FLECTAO0E SELECTOR swircn.

Switch of 7 and remova all tess instrumencts. ==t the CIRCULT
CeLECTOR and ‘m& switcches ro-fest and . respaccively bhetors
transport.



SPARE PARTS LISTS

Individual assembiizs ara {llustratad in Figs. 2 to 9:inc].
Anm aszociated Parts Lise is given for s@ach dssambly which details
the description znd ralavant Part Na, of =ha Tndividual components.
An overall interior view of the instrument s given in Fig, 1
which indicatss the locazian of the Individual assemblies:
Follawing the illustracions additional Parzs Lists in Circuic
Reference N0. order are given foF sach Circuit Hagram.

FROCEDURE FOR ORDERING SPARE PARTS

IV you will fallow the processure sat aus oe o, detays will
nel-dccur dup:-fg ha 2xCNande of UNNECESSAry corresoandance:

1

-

H
s
'

(%) =4

[ |

°¥ the spdre part résuired fram che FpDrapriace
- =

AScerTdin fhe AVE Part Roo

a4
(11} When ardering staca tne Par: Ng, and descriotion af the
TLom requirad, 1iz Jecdtion in the instrument and
tactrumant $2rial numoer.
Overs2as users shogld sand sheip FEQUIFEMENTS Co che AYD
SPFESERTALIVE on Eheir tsrritory, [T Parts ars required in &
Alted Kingdam applicaticn shoulc he made diracs £0 Avo | imitad,

ng

[
=i

F |
¥
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T CHASSIS ASSEMBLY

[tem

p—}

%
4

R Y R

L L W T ]

[ |

RY 1
i

RY

Mey,

lescription

mA/Molt Switch Assembly 38 (sae Fig. §)
faive Fanel Azsemdly (s20 Fig. 5)

mA Switch Aszamply 53 (ses Fig. 7)

i

fmptafier Board dsgambly (sas Fig

Oscillator & Powsr Unit Baard Azzemnly
5
’

[See g4

Potznkipmecay SO0=
Potantigmezar Tkn

Patantiomecir 2%

H.i. Transformgr Assembly

Lot Tramssarmer Assemtly

"3

Avd
ri Mg,



Alaurassy sresesy i
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A
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FiG: 2- FROMT FANEL ASSEMBLY 35193

[tem Mo,

"l

Wi in

Description

Switch Circait Selector 53

Gwitch Elegctrode Salectar 24
Switch mA/Y 58 (522 Fig. &)

Switch m& $3 [see Fig. 7)

Switch Grid Volts 510 (se= Fig, 3)
Switch Heater Yalts 511

Switen Heater Volty 312, 203

Switéh Screen & Anode Yolis 51, =
Switch Set Cycles: SI4

Switon Lezkage 5o

Toagle Switch Oaf0fT 515
indicator Lamp {Red) LPZ2

Bulb 6.5V 0.35A

Indicator Lamp (8lue) LPI
Potentiometer Grid Yaolcs -AY4
Front Fanel

HMeter Assembdly mAsV M7
Meter Assembly md -ME

frnh Agsemaly

Push=button switch mA/sY 57
Push-button switch mA 30
Knob Collet Black

Knob Cap Grey

knob Skirt Black
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FIG.3-AMPLIFIER BOARD ASSEMELY 45001
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Capacitor By 18V ek (&7

Capacitor Q.47yf - TGk 1600 de (£a.
Dicde I# 214 |D3, 2, 3.5 4)
Printed Dirguit Tags

Capacizor IpF - 23 150V d- {Ci}
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Resistor 15k = T2

K (R3}
Aegistor 30k £ 13 (R4)

i1

LE S

PE



R T e
| — i
— 5 -

| e 3

I e e e
ol - -

e 17

— e — A i
: =

|

L - | : :
{ . 1l

—_—— I |

- - I X

{ = R
i
E =

| B
-

1

L
B g R (R
T

I |
whole Baid peaq e |

Figd Ampliier Board Assembly 45001

o HIBPA L

LR ]



FIG.a- OSCILLATAOR AKD POWER UNTT S0ARD ASSEMBLY 45007
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[Tem Hao. Oescriation Avg Fart Moo

] Printed Circuit Bgard 3218=~328

2 ' Thermiszor Type 214 10k =205 @ 207C (THZ) 27384- 313
3 Haat 3idk 2565~513

a Resistor Tk.& 2% {R%; R1G) Z2bB3d-d25
5 Lapacitor SOuF 13V de (CE; 2ia5z-473
4 Tharmissss Type AT4 10k - 20% @ 20%C (71 27784-310
7 Rasisigr 3k = 29 [AT14) Zhg3d-an
q TrAnS ey IN2G2E IWF1, 228 3) 2RERdEl]
P Hegistar 2.3%x < 3% {R15 2a332-=70
10 Wi Hlatze Surpu s transforners (T1) 43004

11 Printed: Zirzuit Tacs T
| 2 Pocanzicmeser 4, fl - 205 (RVZ2) A la=T12
13 Resistar 300 = 2% (218) 2EE3A-1T3
14 Resistor 1.9k - 2% (RITY ZRA3L-1324
15 fesistor 3.3k - 2% (33) CRE3L-287
15 Digda IS 921 {01} 7R867-324
| 7 Dicde IZ1257% (DZ! 283Ta-258]
|2 Resistor 520Q = 2% 4011 2EA34-430
19 Resistar g = 2% |76 2afdia-257
20 Capacizor 1007 18V de (CT] 2FAG2-1T
21 Capagitar 200u 300 dc (03 PTAGd T

(i Recistor 8.2k - 2% 1R £e83Id-277
&3 Resistor 0k:z 1'& (RY) £823E2-=0d
24 Resistor 6.8k = 1% {32 PH2IR~34 ]
£3 Capacitor T990pF = 2% 125Y dc (C1, C2) 2F52s~ 123
25 Capaciteor 1Qers 15¥ dco (G304 8.5 ridbZ-—L5
a7 Resigstar 5,0k = 15 (713) 2h232~ 350
28 Ragistgr 1.2k = 2% (AY) 25834-257
29 Resistor 2.4k =:2% {Rd) £5814--pd
a0 Fatanticmetar Tk = Z0% [RV1) ZF113-713
31 Resistor 10k = 2% (27) 25334-279
32 Ragistar 2700 = 2% (R1Z) PEAGA-Za]
33 Ragistor Q@ - T3 (R19) 2hEI2-325
ia Pringed Crrcuit Socket 25452

35 Printed Circuit Soccer 25345

Al Resistor 9.1k - 2% [R1&) ghadd-=y
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F16. 11 - DSCILLATOR. & PONER UMIT CIRCUIT DIAGRAM
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FIG, 12 - YCM 161 CIRCULT DIAGRAM

cuit Aszy Trem 1= i b
af, Fig. M. T Description Aty
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Rz 3 3 Rggistor JTOOK = 20% ) E e
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FIGURE 6

VALVE CHARACTERISTIC METER TYPE VCM 163
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