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VALVE CHARACTERISTIL METER TYPE VCM 163

SERVILE MANUAL

TEST EAUIPMENT REQUIRED

{a} Elsctronic Avomezsr Typé £A 113 {or zquivzlent)
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Cars should bo exerzised when servicing dud too fhe presencs o7 uJ
=N

tp JAOV rams owithin Tne inierigr 35 LR insor

311 measuremsnzs ang toferinces stated <o nat include thosz or The
r=5ting instrument, and ahare necasidry, thesz should be ascsrtained,
in order chat they mey se taeen into censiderationduring czliaraticn
Bracaciur 2 [f 15 recommended $oaf the specivied TASCrumants 3re moioiid
If at any ti1me 1T 15 necass4ry to displace wiring within the
instrument, great cirs mu3t ge Taken To ensurs that it is repizced in tne
arigingl pasitian:

-
CHrreEns;

T CHECK HE ALCHRACY USEAG STJH]ARD[:h] YALVES

—

Where the accuracy of tne tnstrument is ®n déubi, standardized
valves may be usad fo check the instrumsnt. For this, ‘an [afYq curvs
must be plotted at recommended Ya (See VE??E Qata Bpok). From the
curve obtain the Mutwal Conductance at a point [[&/Vg) prefsrably given

by the ¥alve Data Book, if it 15 Om the 1i eir purtion of the
characteristic,
21 o~ X [a
Autual Conductance = o=
]
ddequately smoothea de supplies should be usad and Model 3
Avomarers to monitor Ya, 13 and Yg. A wvalve o be standardised must
ba aged for at lezst 24 hours and once the valve is standardised it

mus® kba lTabelled a2nd dated,
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Ensure that the maing switch ig pff,
Ascartain the voltage of che mains supply and set tha MAINS
VOLTAGE SELECTOR o *he vilue nearsst &g that of the mains
supply. Booess o the VOLTAGE SELECTOR PANEL can ba gained

by removal of the Taft-hand side senel, which axposes 3

Co2rse voltaga solector marked 115, 124, 200, 10, 220 230

and Z240Y. The fusa shoulg be insar-zd in cha position which

12 marksd with the nearast valus to the supply walcage availanle.

Lonnect the mains lead of the instrument to the mains powar
SUDPBTy. Set the MAINS <witeh on tae panel to 1Ts ‘on’
position and observae thar tha red zanel indicazar lampg i
T utiinated,

52T the CIRCUIT SELECTOR cwiscn L2 ne 20%i1tian CHEZR: (C)
And the LEAKAGBE switch 0o L D72 md mgtar oointer choule
ROW MOVe aercss the scale apg Comg g raft nesr the black
regicn of the insulation sgale Thos IEnOLing z2ro gnms.
Rotate the SET CONSrof yunziil <ra Agae POINTEM 15 35 nedr
25 Possidle o the red Tinme Marked =~ in the Aiddis of this

black zcale marking,

LT :the initia] Sabting of the MAINS UnLTAGE SCLECTOR: %
correct, it will be possihie for T2 MEIEr pOinTEr Lo be mpyse
to efther side of the radq line using tns S5ET ~~ contrgl.

IT this is not pase
does not znabls the
girection, than tha

and rocatroneat the 5E7 ~~ conteal
tar fo reacn thz —o mark Trem &ither
| mavns at=img snouisd be moved to

Lhe next aporopriate [f i7e pointer is too far

ing.
right of the ~. Mark, mave £o fne aext higher iapping and;
in a similar manner, it should be Taved ta the naxt lower
tapping 1¥ the pointer is *oo fFar 3 the lefi of the —~. mark.

Once:the mains valiage setring has =cen corrsctly setr, provided
2ATansive maing fluctuations do pos gcour, test voltages shouid
be autematically corracs throughout the ingtrument,

Using standardisad valves check thas far a given ampde curren:
the bizs is within'= 5% o7 ranga wvajue +J,25V ang 9 13 Within
= 5% T.s.d. of standardized value,

Lheck the 'Gas' pagitian of the CIRCUIT SELECTOR swizéh, Insere
a 1M3 resistance between 9'; 2nd C. Set VALVE FIM SELECTOR

sWitches 1 and 2 ta ¢ and g%y resgectively and t2p pins 1 and
2 on 5P14%, ;

.
]

5t oorid valts for Ralf #4717 acaia deflection on mA meter,
gqrid

]
valts should he Dutween 43 =pd 55,

Uisconnect the resistance and switcn aff.
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PROTECTI

SIMPLE FAULTS
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Tg facilitate servicing or czlibration of the instrument, is is

neceisdry La ramove the back 4nd side plazas

from the instrumsnt case.

This 15 accomplished by the removal of four instrument headed Screws
from the side plates znd ¢ix round headad screws from the back olate,

The valve panal i3 then zlso readily zccessible.

S¥mpioms

i red panad

indicaginn

Mo red panel Tamp

indication
daflection

Y T e A
10 ITndtoat

FETEr furrent

Ho indicat

b
metar currant a
dy

procacTive

| 2mo

ocr Metar

aperates when
tE5ting fetrodes

or penfides

——

Passinle Fauls

Ho mains input
{ndicator bulp

Fuse blown

ian af o ancde wal gt wilue
p1.'|
oo or N angcde valzs at
nd valwe pia [screen
relay voli3 present)

ouEnt auc

Actian
Check mains coanen
Aeplace red indicat
Bull
Chack MAINS YOLTAGE
SELETTGR. Redlace
Fusa
Check tnat the a
Eink 1% picht an
making Tirm cong
LiBRCe 1mat an DﬂE
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(¢} Connect
Checks)

to 350W

savera]

(f) Hepeat at 350V,

_ Should the cverlpad relay aperate during
lighting of the 3lua averlogad |
check for incorrect setting of

ircuits,

the imstrument
znd Switch on,

(d) Increase the fnode Volts
The voltage 2t which this occurs must 1ig wi

inclusiva.

(2] -Set the Anode Volts to

Eimas,

The cut

~ 3% resistor with 4 rating

12.8, the m&

switch
supply

L the mains

ctep by stap ungit

120 ane

Switeh

the SELECTOR switcn o

a7 30W betwesn zpodoe

{3ee Rapid Performancs

Lhe cut-out opsrates.
thin the limits 173y

instrument on and of T
The cut-gut must not aparzts,

-put must operate avery Line,
Les
zmpoon the front o

L¥ these are correci, but the relay continues o uperaLa when Lhe

instrumant 75 switched on again,
test should oroceed na Fyrther.
When switched an again,

Lest.

Switch aff

the wvalve is probably

taft and the

and ramova the valye under
the instrument should function narmally,

ting {indicated by che
dnall switch off anad
roefactrode valtages.



SERVICING THE VALVELOLDER PANEL

_The vaivaholder panel iz connacted glectrically to the contral
pane? by means of a 12-w ay tagooard, ine wiring of the valveholdsrs
an the panel iz in the Torm of thirtasp saparata 1EGp5, all pins
aumpsred '1' comprising 2 loop and linking 16 roller '} of tha
AOLLER BELECTOR switch, and pins numbersd '3 forming & szcond joco
and linking to roller "2'. and so on.

inis form of connection is use

:d for all ather pins, all thirzzag
cirguits being approximataly JquI in lengzh znd following 4 51m'13r
3ath argund the pansl. Thess loops ar: lgaded with farroxcube hess
ahich sut{iciently dams tne loon o aravent the valve braaking 1n::
parasizic oscillation. Farrgx beads irp 3l1%a wsed on leads feading
e ROLLER-SERECTAR Swrtoh 3§99 FupDaer srotasadan igainst oscillzzien.

Whare tt 15 necesszry to renlacs walushojasrs, those Titted &
cng paAgl with "ues and bolts are #33tly removaolie. When removing
~ivettea valvehoiders cirs snould he =212n 1o ansurg that rivers ira
trilied out. from the. uncarsi T

=
sida gf tne 2anzl, 311 wire must bo
reolacad in jr3 griginsi posis

T BT MY MR L L LW WL WRLWR. T WL R OTRLOWRLCTRRCWeL e . WM



(ST SO S SV S

S SR ST I S SR ST T S

*u

(ST SR NUT S

| S—

1

_ VOLTAGE CHECKS WITH NO VALVE UNDER TEST

fonnact the instrument viz a variac to the mains 'input. The
gutput from the varizc should be monitorzd with an ac voltmerar which
15 accurate to = 0,53 ar 240V. Adjust the variac until tha voltmeter
reads 240Y. The mains fuse zhould ba inssrted in the VOLTAGE SELECTOR
‘panel for 240V oparation. Ensure that the instrument is switched off
whilst making thesa adjustments. !

el switches as Tollows: Sat ~. asg mid=point, Leakags at -~

CIRCUIT 5ZLECTOR at CHECK (H) ‘or GCHECK: {C).

fncce and Scresn Voltages
(2) Set VALYE PTM SELECTOR switchas TC] apd TGZ ro ] and B raspectivaly

ib} CDHHEEE Zn ﬂwﬂmE[Er Modal a fiet Co measurs deg ?E-E:} ACross TAE
TOR CEap socxang,

(c] Set the mh switeh to Ia = 100 znd CIRCHIT SELECTOR switcn ca Tesc,

a—
(=
—

Vary the Ancde Yolts from 12.6 t3 400 #nd odbserve the tollgwing |1mizz:

HOMIMAL ACTUAL LIMITS
12.4 .78 p.f - 7.2 °
20 11 19.3 - 11,7
30 16,05 15.2 - 16.3
a0 21.1 20.2 - 21.4
50 .= 262 &5.1 - 267
&l ' 3].25 .1~ 31.8
75 i3 & 35397
L0 dp.4 d,7 - &7.5
140 o 49 F - 5F.F
125 342 P
150 P M.F - 78,7
175 2% .83 1.2 - 91.7
=200 {3 100 - 6=
225 115 112 = 118
2ED 128 T2s =13
275 140.2 137 - 144
300 [53.3 150 - 157
350 = 178.9 75 -.183
440 204 2 - 208

\2] et TCZ to 7 and ohserve that the above rzadings are repiated as tne
screen Volts are varied,

Heater Voltages
(a) 3et the VALVE PIN SELECTOR switches TC1 and TC2 to 2 and 3 respectively,

(2] Connect 2 Model 3 Avometer =et for ac valtzge across TC1 and TC2.
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ApPOropriaca swikon

Set bhe CIRCUIT SELECTOR to CHECK (E) and measurs Heater Volis.

HOM A AL THAL FIOMIHAL ACTUAL
@i i | 40 0.8
a.2 {208 =0 51
0.3 0.3Gs i 51.2
.4 a.4ai 0 i
0.3 a.%51 gl Bl.a
G .2 al 91.8
ik 2.4 100 1oz
30 A8 11¢ 1z

ts are not given g thi15 iest. the durposa of the test i5 to ensurs
Lhe corrtecc: ta T tha sripnsrormer are gannectaed 50 $hair

SETTING-UF PROCEDURE

Mot2:  The Multimecar used in tme Tallowing ciijhration procedurs
showld be stapdardised at the aopeioriace woltzges before making =ny
adjustmant &5 manZianed in the toiigwing paracraohs.

ta)

Sat all pra-tet cantrols ac zaarpimeztaly mid-point (RY1, RYZ in:
RY3 on the notentiomatar board and BY1 and 8Y2 on the oscillaccr
pogardy: IT the instrumanf naj Hesn-arsviously calibrated znd o
rai AT

5onmas bezn mecaiidry, domoh
1
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r
i A
o,

apement of rzlgvant compoae
L the notgnficmetars uni25s
z

u
[ IZI:I
L

N =

i b

Lheck mechanical zero idjustment an oznel mpuntsd meisrs and s23
f2rg if reguirzsd an bosh meszr

Sab the VOLFAGD ScLECTIR fo 21 walse sng check that the @main:
wires dre conngcted $a therr asgranridrz Tags (Red - line,
dlack « M, Green - E.) d

Carpy. out-a continuisy fesf wizn-nesModel Soensuring. Thgi 2arso
i3 cannected to the frame of Ing inscrument,

Ising tha 300V Magger, test the insulation batween:

-

3
(i1} zero lina and the frame of the insirument.

o s

" a‘convenient point on the zZara Tina Is the junction af LP1 ana
th2.

With the insorument supply switch 4t 'on

greater than 100MR).
Feed the maing tmput from a veriac {output from wvariag to be
monitored with an &c valemeter which is accurate to - 0.53 at
240 wvolits). Adjust variac ontil voltmeter reads 240V,

0 line and mains wirzs {Aed = line, §lack - meutral)

the insulation should be

Dt T W W W T W s Ty W W W W L O O T
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(9] With the instrument switched on, set switches as follows:

SET =~ at mid-point, LEAKAGE at =~ , CIRCUDIT SELECTOR ac CHECK (H)
or CHECK (LY.

(h] 5ot the mA meter te the red line markae =~ by adjusting RV and
2nsuring that the zc voltmetar reads sxzctly 2480Y 2t this point.

1
—

Ratate the SET ~— switch from full anti-clockwise p&ait1un €
tull clogkwise position and check that 2n increase is indicat
the mA meter Tor each position gf Sha $witch.

o
(=T
=

::r' / :'Jl”‘lflﬂ" R '.'i]].',“.'lel:Er' bEE'HEPE-n larn ]':nE and |:|-||_ JUT‘CL::F l:'r Quz
and RZl. The accuracy of the woltmeter must be = 0.35 at 32V dc
and tne sansitivity 20,0000/Y or nigher.

{m]  3at the CIRCUIT SELECIGLR switch 2o Tesz and agjust AY2 until the
valimeter reads 32Y d¢, again ensuring inat the mains is gxachly
240y,

{(n} Lonnect & do voltmerer {Model B} 2cross zero Tine and the slider
af R¥4 (mounted gn the Tront panel). 2zt the Grid volrs eonzrol
sbich that wnen tha cursor 15 a3t zaro 5oz voltmeter resds Izro and
there i5 ‘2n indicaticn Jn the mestar smmsatateily afier the cursor

Das%as Che Zo2Pg posioion:

[pi HReplacs the Modal § hy an elecirgnic mulcimater and with the
curser set Lo b,oset the Geid. valuts switch to =ach position in

turn,

{a} rhe voltage Should read 0.78, 2.6, 7.5 2nc 26 volts = 3% as the
Grid Wolts switch is set to 0-3, 3-10, 3-30 and 0-100 rzscectively,

{rj_ Cneck that the osciilaigr togerd 35 connected to the corrsct H.T.
transformer tappings, i.e. ascillator Loard tags | and 2 ars
cennectad ta trinstormer fags & and 8. Lheck that the wolizge
aCrnss Eﬁgb 1 and 2 s approximatzly 24V rom.s, dnd the voltage
Across L7 {oscillator board) is approximataly 12V do o: 5%

(s} Connect the #lectronic multimetzr across the r=d and brown learony’
sockets on the amplifisr bdgard. Zet cne alectronic multimerer
ta cthe J0mV ac range (or 1§ approoriace) and adjust AY1 on tne
yscillator board until the multimerer reads 13m¥.  This sefting
i3 dn]y corvecl when the ambient temperiture s batween {87 and
it

L) aet tha mA/V switch to Cal and RY) on the potenticmersr board to
mid-range. (00 not adjust R¥1 i7 9t has not been renlaczal.

fuy Adjust RVZ2 {oscillator board) until the md/Y meter pointer is an
the rad lime marked C21. Final fing adjustment can be made by
adjusting BV on the potentiomater board.

tv; Cannscf a sub-standard do zemater in s2rfas with a 1kq variakle

¥4 resistor and 3,9%% = 5%, 4.9 Tixed rosistor. Conngct the
whple arrangement a;rcqs angde and cathods links on the valve
panal,

_1-



Set the mA switch to Iz, 3mA, the Ancde Volts to 12.6 and the
CIRCUIT SELECTOR switch to Test. Adjust the variable resistor

ta set the mA meter to full scale, The sub-stamdard matar should
read 1.5mA £ 2,55, Repsat this test for the following switch
setiings:

Ia 13 sub-standarg

seter readinc

10 A0 Om = 2.5%

a0 V2.5 T5me = 2.33%
=100 n Chimd, = 4%

*ror theza settings short
e 3,9k resisIor.

FINAL TEST FROCEDURE

Wrem a1l repairs heve 2eon carsied oot and the instrument

ra-assemplad, carry gui the Toilowing final test dezzil.

(2}

(b)

(c)
(el

(2)

Spplyv-a 500V Megocar fest motwesn the mains input 2nd Trams,

a'd variag ko the instrunent and 2djusk bhe mz2
the scaleniata.  (ror Tull degal

Set the VALVE PIN SELICTOR swizch-to 133 45g 7RO-EYID

Set the CIRCUIT SELECTOR switin to CHECK ()

u-1qg tha SF145 valwanglgdsr ne valve pansl, connsct a (Mg + 8%
resiscor between 2in 1 ane :hs 2ins listed below, as the LI2£AGS
switcn 5 set to the positions shown. For each satring tche mA
metse should read 1My . 093, For conveniencs, the pin naumcsring

of the SP145 wvalvenhalder s given in che diagram,

Pins Leakade switch zetting
2 hoicd
3 s (&)
4 39 nilll,
- -\--\-H'“'\\\_
5 u _,-'"--r‘-\- gL '_"-'\. "‘k.
| A bl et
P A e
R |
E _glll e '-TE_"-- pr e R Sy | —
] L TSl el s L
B A
:.' gE ﬂ-\...:_: j \'|'-._'_'_.__"

B a'd
10 %y
11 e
12 a"“E

1 | L L T i iy iy g oy W L T L L P
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Set the CIRCUIT SELECTOR switeh to CHECK (H)} and test as in [g)
for gng or twa pasitians.

S5et the CIRCUIT SELECTOR switch to C/h [N3 and connect the Mg
resistar betwesn cathode and heater. The meteér should 2zain read
Mo = 10%

el the Apode Yolizs to 1226, The md switch to Ila 100 ape SiRCUIT
SELECTOR to Test.

Connect 4 resistor of 9600 = 5% kaving.a rating of much jraacer than
30W bebtween angde and cathode Circuizis.,

Increaze the Anode val:z
The waltage at which Eﬂ
1759Y ta 320V Fnclusive.

!
4
2

=

sced unt1l the cut-ous
oust lia within the: 1i

et the Antds wolos to 130 and swizch instrument on and o077 saversi
imes. The cub-dus musti not coerzte. Hepeat at 380 woizs, The
ut-out must operats svary Lime,

L

Get WAENE PIN ScLoCilR swibtcnopa B39 0 231 1AL, cAnodg &2 joresn
wolts to 125V, Grid wolos £o0 3V and Heater volts o &5 3Y.  3Set

che ELZCTRODE SELECTOR zwitch to 4.  Insert an ESSL staadaraised
valwe and pbkzin the walues zpolicaple f0 tha valwe 3s sizndardisss
Fnsure chat ‘the valwa dopd nos ssceillaces

Aepedt (n) tTor the following seciings:

g17
g1 &3

Sat the CIRCULIT 2ELECTOA 2wibon Lo has mosition and oosaroeoe
1

Enaf bHoth maters raad gzrg:  (half a2 division on the Top =iiie
iz permitted). Both mecars musit aise resd zero when ine mafV
push-buTian is dearess=4.

Using standardised valvez™ check thet Tor a given angde Iurranc
the bias s within & 5% OF range value < 0025V and that o5 &3
within = 5% f.3.d. of standardised value b

*One valve Tor each ranga and a2 directly heatad
valve must be testad.

Check the Gas position of the CIRCUIT SELECTOR switch. Insert a
ong Megonm resistor betwsen gf and O, set VALYE BIN SELZETOR

switches 1 and © to c 2nd g'; respeesively and tap pins 1 and 2

an SPYES. Adjust Grid valts for palf full scale deflection on
mi metor. The voltage across thne 1Mo resistor should be dabwesn

- § e

45 and 535V,

Uzing the Avo Yalve Data Manual set up the instrument td fast
valve 12AT7, Switch tha CIRCU{T SELECTOR to Gas. Therz shoul
be no ravaerse deflection af the pointer for any bias morz negative
than -3Y¥.

CL [

.
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Connect 2 1500 resistar = 1%, 8W in series with a silicon dicde GDOSE.

Usg this &s a standard rectifier to test the O/8 ranges. et

VALVE PIN SELECTOR zwitches 1 and 2 to ¢ and a'd respectively, and

tap pins 1 and 2 on 5P145.
The rezdings should be as listed below:

0/R Range Reading gn 100 scale

180ma gl - &2
| 20ma iD= B5
HilmA 72 - 90
JiEnd g = O
iSma g5 = 45
Smi a7 a7
Timdy g5 =13

Set up the iﬂS"'F““' in accardanca with the Avy Valve [ats
ﬁ=PU¢1 Lo kst 3 reciarfier valve US2 wsing & wvalve which i5
Ko

toobe gooo, Ret o the ELELITROGE =cLECIDR-ar a'd and 5d
ant.cneck that zhe poincer bies near the cantre af the "Goocd!
redion, .2, betsesn 0 and B0 on che ) -i0doscale.

Ae-cot the VALNZ PIN SCLELTOR swibchota supoly dipda znodes

3"'d and E"”d instzad pr ild and e“d- CYALYE FIM ‘SELELTOR

e LEINGS 0300 2 D).

Check as tn {¥) tThat the same rezdings 4rs now obLained in Che

Apprapriate posizion of the ELECTRODE SclcidR switon.

Switch of T and remova all fost instrumencs., &2t the CIRCYIT
CELECTOR: and md switches rto Test and . respectively betors
Iransport:

g hit T T T T T, T T T L T, T TR TR

-
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SPARE PARTS LISTS

Am aszociated Parts Lise is
the descri

[ndividual assemblizs ara illustrated in Figs. 2 to 9 incl
B given for each asszambly which details
ption and relavant Part No. of the individual components .

An overall interior view of the instrument s given in Fig,

which indicates the Tocacion of the individual assemd|ies .

Reterence Na, order are

Following the illustrations additional Parss Ligts #n Clrcuic

Fiven for sach Circuit Disgram.

FROCEDURE FOR CRDERING SPARE PARTS

FEpresentdasive on their farritars

w rJI. Yo will fallow the procssure set ous oelow, delays will
1oL acour due- to

4 w42 2xChande of UNNeCessary correspondancs:

¥ Ing spard part r2quired fram ohe A0Drapriate
aRd dscerTain the AYVE Part Ho.

anen grdering state the Parz Mo, and descrigtica of che
Ttem requirad, 1ts location in the instrumeat and
Teirument $2rial numpor.

] 5 ey | :
SVEFS23S uiers should send their regquirements too che AVD

-

[T Parts ars required in th
Tt : i 5 . L i - R '} i L2
United Kingdam applicaticn should he mace diracs t0 Avo | imitad.



FIG. T CHA3ZSIS ASSEMBLY

[tem Mo, Description AT
Part No.
1 - mA/Mols Switch Assembly 58 (see Fig. 6) 45720
2 Yalve Fanel Assembly (see Fig. 5) 15213
3 mA Switch Assambly 53 (ses Fig. 7) 1533
4 Front Panel Assamoly (se2 Fig. 2) 45133
3 brid Wolts Switch Assemnly 510 (se= Fig.8) 45188
B Lomponent Sozrd Assembly (ses Fig. 9) 15724
7 fmpl:fier 3oard Asgembly (sae Fig. 1) 45001
a Oscillator & Power Unit Board Azsemaly
[HeeFig; ) 230062
BRI PoTzatigmecar SG0% 2T1Ei=-375
242 Pofzntiomazar Tko eF133-334
R73 Patzatiomerar 2% E7E33-349
Tl H.i. TransTormer Assemply &5133
[2 Lot Tramysormer Assembly 4n1z7
ALl Boizy 45211
CT-i Capacitors |aF 300y 27538-313
De Diacsz (0054 28d81-501
D5, 96 bioge IMNZ0&9 ToeRE-533
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FiG. 2- FROMT PANEL AZSCMELY 45193

[ |

Item Mo, Description Avo Part Mo.
] . Switch Circoit Selector 53 157187
2 Switch Electrode Saelectar =4 45828
b Switch mA/Y 58 (se2 Fig. &) 457130
g Switch m& 53 [see Fig. 7) 13189
| £ Switch Grid Volts 510 (se= Fig, 4) 457843
13 Switch Heacor Yales 511 45313
1a Switeh Heater Wolts 512, %13 &5525
15 Switch Screen & Angde Yolws 51, =2 15503
20 Switch Set Cycles: 504 h3dr ]
21 swiich Leakage 5o 5a1a
2a Toggle Switch OnfOFT 513 2545423
23 indicator Lamp (Red) LPZ 25517-233
24 Bulbt 6.5V 0.3SA £851a-374
25 Indicator Lamp (Blue) LP] Zha) =215
25 Potentiometer Grid Yaolcs AYa 27238-2:2
28 Front Fanel 328R-412
i Meter Assembly mA/N BT — = 152086
g Meter Assemply mdME U 4512
33 Kriob Agsemyly T 48313
EX Push-bytion switch mAfY 57 15431
38 Push-button switch mAd 59 45zéd
Bt Knab Collat Black 23782-235
4 Knob Cap Grey 23752-584
41 Knob Skirt Black 23762-85-
42 Pesistor 2.4k = [% (R33) dh2dd- 382
43 Hesistor Obk & 2% {R32) 263 3d-4%7

i T RO T T T P PR TR T T T, R, I S B, R L B (|



| Rl Rk VR VR SR WORR VIR SR SIS SURT SV ST R SV IR VT R e

S B e B E )

'
rhdE ELIN [ o]

-

LT LT Te Lo Y YR B ] e PR TR SN B T

|||-|..........:||l.-|.| —_—
-
HO THOO ® © ©

Fiop 2 Frond anel Agsembsly 4515953



FIG.3-AMPLIFIER BOARD AS3EMBLY 45001

Item Ng. Descripzian
; Pitnted Circuis Saard
z Transistars ZN2925 (NT1, 2 3 1)
3 Resistor §.1% - 2% [R2)
] Lagacitor DLOIF - 2GR 180v J (L)
5 Resistor S6k - 2% (Rs)
fi Resistor 10k - 2% [R&, f8)
7 Resistor 20k = 2% [R7 .- R1T)
g Caozcinor 330pF - 20400V de (C10)
g Resiszor 3,3k - 2% (RY:

1n Capacitor 1047 158V ac (£3, 5 3 &)

] Resistor 32k = &k (RI0)

i2 Resistor 6.5k = 2% (R13;
- 2% 212

Lad

e
]
LA
=)
o
1
L]
k=

[

ek

=

i

14 Canacicar J}F 18y ek (£7:

15 Resistor 200n - 1% (R14]

& i Capacitor Q.47uf = 1GE 180Y de (08,03
| I Dicde I8 2|2 (D7, 2. 8 § 4)

1a Printed Circyit Tags

20 Cunacttgr lwF = 25 1=0V d- f{,‘l_}

21 Resistor 100 1% (R1)

22 TransTarmer

23 Capdcitor 1990sF - 2% 125V dc (C2)
za Resistor 15k = T4 [R3Y

25 Hesistor 30k £ 13 (R4)
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FlG.d- DSCILLATOR ARD POWER UNTIT S0ARD ASSEMBLY 45007

i

[zam Ha. Descrintion Aug Fart Moo
Printed Circuit Board J218=~-328

2 Thermiszor Type R14 10k =203 @ 20°C (THZ) 27284-313
3 Heat S1ak 3365=573
a Resistor Tk & 2% {R%, R1Q) Z083d-d25
A Capecitor 80T 13V do (CF] 27a52-113
& Tharmisidr Type AT4 10k - 207 @ z20°c i 2i284=330
7 Rasisior 3k = 2% [R14) Zhgid-an
4 Trans iyt IN20Z5 (YT, 28 3) 28552-501
G Registar 4.3% = 2% {R15) 25334-270
10 Wscitlatze Jutpus transformern (T1) 43004
11 Printed Sirauit Tags ghasa il
|2 Potancicrmeser 4, fk - 20% [RV2) i113-"12
13 Resistor 302 - 2% (313) ZaR34-213
14 Resisror 1.5k - 2% iR11) FRAL-123
15 Resistor 3.3k - 2% (R5) ZREIL-LET
15 Dioda IS 921 {01} 28461-324
|7 Dicde [1125T% (DZ! 28475757
|2 Resistor 520g - 2% 1R17Y 2RA34-a%

é 7
Capacizor 100pF 18V do (C7) AT LTT

21 Capagizar E'J-L}F' IV de (032 2FARE =T
i Resistor 8.2k - 2% (R £GEI4-277
| Resistor 20k 1% (RI) TRIIA-L0A
24 Resistor 6.3k = 1% {32) 2H2J2-3%3
25 Capagitor 1990pF = 2% 12%¥ de (C1, C2) 2F52Z2-133
25 Capacitor 10ve 15¥ dc [G3, 4.8°5) rrans-=05
27 Rasistgr o, 1k = 15 R13) 26232~ 350
28 Resistor 1.2k = Z3 (RG] - 25834-237
24 Resistgr 2.4k = 2% (R4) £0814--pd
a0 Patenticmeter Tk = 20% (RY1) 27113-713
31 Ragistor 10k = 2% (47) 25834-273
32 Fgeistor 2700 = 2% (R1Z) 25834~

33 Ragsistor 10@ - 15 (R19) 2hd32 =525

iz Printad Circuit Socket 25052
% Printed Circiit Spocwar 45335
4 Kesistor 2.1k = 2% (Rlg) JER3d-273
2 :-- a
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Fig 4, Oscillator and Power Unit Board Assembly
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FIG.5- VALVE PAREL ASSEMBLY 45215

[tem Mo, Dascription Ava Part No.

1 VaTlva Finsl 32 T-206
9

Z LSaTChEOn 1A7a-121
i W& ue Pin Selectar switch - Agsembly <3210

5 W&~ u= Hplder sub-zssembly 23212

13 Mo ter Assembly 217199-4
74 ToCseT dd-way SALAE gL E3-283
12 Yzivehoider 539G ZREEI-1ES
16 f3lgengicer 3475 SP5E F3251-122
7 Yityenhcidere B10B “3e31-73
13 Vel eheller 308 TREEi-TeY
19 Valwenploz= 520 EAHI-T36
20 Wzivwenolger 1.0 2gaEl-154
21 Nzlyehelcar Camgactron ZRIAN-T57
e Veiwahoidar BEG £8241-a73
23 YElvencider 876G FAL8]-532
24 Yalvanolcer BEA — 2523 -goi
42 Faryoxcubs Bead (Mot illustracad) 27838-321
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mA WOLT SWITCH ASSEMBLY 45190

]

[

L)

Deseriptian
Resistar 14.4q = 1% (R23
Jasistor 83,50 & 1% (RI9)
Rasistor 3108 £ 7% fR30)
Resistor 1.3kl - 2% (R3]}
Canacitor D-IZI]E}u.'-' pil, =205
A Yolt swiich

Rasistor 2.dkg = 2% (R3E)

Avao Part Ne.
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FIG.T7- mA SWITCH ASSEMBLY 45189

[tem Mo. Dascription Bug Part No.

i MmA  Switch 42513

2 Resistor 3.4Mg - 1% (84) I5235-840
3 Hasistor B2:30 - 1% (Ri4) i TS S
4 Resiseor 2430 - 1% [813) e
b esistor 3022+ b3 (R12) 28a37-377

4 O
a0 L
i M
WA
i
e
Ty
L} 3
S
|
or. i

~ f o

i i
—l i
[R5

pid
R ]
A FD e
il

o & -

L— _'_..__

]

o

Wi a>
i
e
o rl

T
]
=i
I3
L3
F;.
al
wh
o

Residtor a80kn - 13 (R7) ITCZI-41
10 Resistor 1,300 = 15 (PR} £3lIo-483
11 Resiscar 227M0, < 1% (RS) b g L
12 Rasistor |olke - 15 (R]5) csezd-20d
| B dasistor 2.3kg - 12 [R18) 2RIIZ-583
| Resisiar 22kg - 1% {R17) FoE S IS
15 resTstor 3kka =% (R9) 2EZTE-420
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RID VOLTS SWITCH ASSEMBLY 45188

[tem Mo.

A 4= L=

T

B

Bescription

Grid YWolts Swioch
Resistor 310 1% (R23)
T 1g = 1% R25)

Aesistor 4.2%kg - 1% (RET)

desigtor

L.

Resistor 9.7k = 1% [R22)
Fesistor 9w - 13 {(R24)
dagisior Th. = 1% [BZG
Resistar F.2Mp - 13 (R20, R2T)
Fasissar 4 . Tke- 25 [R19)

Ave Part #a,
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FIG.G- COMPONENT BOARD ASSZMBLY 45194

liam Ha. Deseripcion Ava Part Mo.

Compgnent Board

=3 /0 PEARE-R0]

Z Digea DOO33 (07, D2) P3AEE-501
3 RBasistar 1.Ep = 55 (R24) 2al13-105
- o -t s | il b 8 |

7 Rasiztar 100kg - 2%% (R1, R) 2313622
: = R N

7 Rgsiscor 700D - 2% (R3) Z57B2-38/

Caparcicor 5‘,1'.1’: 450v Elagrralytic [LE) a7y
= o B e
i Capacizar ZhuF 30W (L7 2FAR3-2 10

_____

i T2ar Bier 2 0o 2736 =504
il Cagacizar G0e8 ZED (Cai

Sk G
17 Aueii-ar 0830 - [0% [R1B) e
23451-81

|3 Oicas 1681 (DS
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CIRCULIT DIAGRAM

Lad Lad Lad dad ud bad Lad bt ool el Lad 1T fed

|

el bad dwd ot o (ol Lad Tad Bed

Lt

IZem

N FescripCion

2l Jecistos 13 = 1%
;! Fesistor 9.1k = 2%
i Rasisior 13k =z |G
25 methear koo 13
b Basistor 10k = 2%
g Eepsistor Sgk oo 2
7 pactsoar J0k - 24
4 Rastsrar 1dk - 2%
J Fagizror. 3,3k = 2%
i1 Fas-stor 82% - 2=
i Raviizar 20k = 7%
13 Rasistor 22k - 7%
TZ zesiitor 5.EK - 2%
i3 Jasiizor AN - |%
20 as lgfF - 2% 19V de
23 ap. @E@FF - 0% 115
0 an. :guF 154 dc
1 an. 01l =205
i) sp. 10W Y de
Kl
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FI16, 11 - OSCILLATOR & POWER UNMIT CIRCUIT DIAGRAM

it Agey
3 Fig. Ho.
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Description

Resistar 20k = 1%
Ragistor §.Bk = 1%
Festssor B2k = 2%
Jesistor &.49% 3 2%
FesTsinr 1.8k = 25

Aasistar ok = 2%
Resistor [0k = 2%
Ragistor 3.3k = 2%
Festsior 1k = 2%0)
Fpsdastar Teis 250
FETve ot ViR s
Fagiginr 270G - %
geiiszor 5.0k oI
Fostzror koo 2%
JpctETor & 3k = %
Reqisrar 9.1K = 23
Ragigoor B20R = 2%
Fasigear 209 £ 2%
ZesasrorTigg - 1%

Zozantiomater |
Sgrzatiometer 4.7k 2 20

}
e

fam §I80pE = 2%
Cao. 1ee0pF = 2%
10ufF |
cans oeF 1
i 1 E

HE ]

==t
Py

ir

Cap. 50uF 15V dc
o C1O0LF 15V de
o, 200uF 0% dc

r-a
LEh
ra
L

Trapsistors 2N

5321
e

Transfarmer

Thermigzor Type Ald 10k
Tharmistor Type R14 1%

Printed Circuit 202rd
fMeit Sink
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FIG, 12 - YCM 161 CIRCULT DIAGRAM

ol

_ P Ayl
Oescripfion Ity Fart Na
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[T |

Hit Azzy lrem
¥, Fig . g, "o

Rl 3 2 Jesistor 100k = 20% ) ) —
R 3 3 Resistor 100k = 207 ) = AR
23 2 7 Aesistor 7002 = 2% | 2RFRZ-257
4 ] ? Resizzar J.4M < 14 1 ARPIT_AEg
33 i il Jeciscar 2.2 = 14 i TERIE-neg
R 7 10 Redistor 1Mz 1% ' LA et e
It ! : Resizsor BAO0k & 173 | T ol Rt
A3 ! 3 Tesistar 281k o 1% i FE2IRCIT
%S i I3 Tesistor 91k = 1% i YAl S
ek ! 7 Jesegsar 16k =113 i FEHASTASS
Rl ! 3 Fesistor .40 - ﬂ.DE,% 1 e e
w12 ’ 3 Fegrsior .02 = (% i T R
Al " . lesistar M4 30c | : E A
Aid 7 : fevianor BLEBR - 1Y% | Feg kit
iz ! i 2 Tasizior lalk-= % : e
Al / 3 sastszor 4.3k - 1% : Sa2:

Rid ] 14 Zaststor 22k - % i 2

15 9 iz Sestitpr .68 - W0k : 2

R1Z i 2 pasiesir 4. TR = 2% : =

RED 8 3 Aesiscer-2ed < 150) S g
RZI i 3 Resiszor 2.24 = Ta | = e 2
7% 3 Resiszor 9.7k = 13 : TLTIp-IlT
REZ3 3 2 Fesiszor 310ML - 15 — AT
RZ4 g 4 Recistor Ok - 1% i oo
RS 8 3 2esiszor Iollkz 1o | PAIII. -
25 3 F lesigrorfk =15 i b g R
a7 a 1 Jegizoor 4,29k - ¥ ] L R T
nLd = [ Aesizor 44 44 - % ; e
AZe o i Aesiztor 28.90 - 1% i e
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A2 a f Hesiszor 1.3k = 2 TG ide it
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R33 & : Resisgor 2.4k = 2% i 2ediiodgd
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iz | - Pocantiomatar 1% 1 bk ity o B
R ! 7 Potantiometar 2k I 27 Ti3saal
Ry d 2 2h Dotentiometer 10k = 1% | AR

Ci-ca I ; capacriors lgF S00Y 1 27315-3:%
b a Cap, BgF 450V Elecirplytic 1 Zraglt-%1d
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FIG. 12 - YCM 163 CIRCUIT DIAGRAM [contd. )
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Description
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CIRCUIT DIAGRAM: VALVE CHARACTERISTIC METER TYPE YCM 183
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