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TYPE 8619 - POWER SUPPLY
STABRILIZED D.C.
TECHNICAL MANUAL

Te APPLICATION

The Type 8619 Power Supply can. be used fo uupﬂly g stabilized
d.c. voltage of low source impedance e.g, for powering experi-
nental set-ups and calibration of instruments and for numerous
other applications in laboratory and industry. . - . |

It prmvlﬁeg k! stabilized d.c. voltage Whlﬂh is continuous ?? 5, -
justable in three r&ngea 0 - 35 ¥V, 20 = 190 V and 180 - 350 V,
at a current of 150 mA max. on all ranges. An unatahillv@d,vm1¢
tage of 245, ;75 or 549 V is available. :
Furthermore the instrument supplies two filament voltages (P G )
6,5 $§_one of which with & tapping at 4 V, and a continucusly
adgustable negatlve valtage O - _40v

2 s TECHNTCAL DESCRIPTION

o, 2,1 Circuit &eaerzpilam ;

Reference is made to cirvcuit di&graw Tig, 4.
S The instrument consists of g pawer auyply SE?thH and 8 regulaw
9 | tor section, SR |
- The ‘powar supply section is provldeﬁ-WIth'a-heavy duty mains
transformer which supplies all a.cs voltages requitred.
Selenium rectifiers are used anda pi-typesmoothing fll%@f Gﬁﬂ51“+
ing of a chioke and four electrolytic capacitors. o
The regulator section is provided with two parallel connected
BL 34 valves in series with the load, the internal resistance
of which is controlled by meéans of an EF 94 anplifier vaivag
‘a 85 AZ voltage reference tube Supplylng the reference vaitageﬁ
- The current through this. tube 18 Stablllzed by means Gf a St&m
“bilizing tube 04 2 (150 02) c o ' e
The transformer has,in addition to the fll&ﬁ&ﬂlE Wlndlngﬂ for
~the valves in the instrument, two other 6,3 volt ‘windings ( one
of which having a tapping at 4 volts); the latter are connected
to terminals on the front panel. They can ﬂupply % amps ‘each
.and may ‘he caﬂnected in serles or in parallel 0T ba used separam
.;Furthermare the transfﬁrmer Supplles an AC voltage of 250V,
cwhich -after rectification by means of & selenium ?&Gtiflﬁr and
emoothing by an electrolytic capacitor of 100 uF suy;lieg the
negative voltage required to operate -the VA 2 and 85 A2 tubes.
The -85V negative valtage, stabilized by means of the 85 A2 tube,
serves two purposes: as a reference voltage for the electronic
regulator section and to provide an external megatlve voltage
(e.g, grid bl&%);_ﬁhlﬂh is continuously. adguauable betwsen 0 and -
=40 Vgltsm_f -
Incorporated between the reference voltage ( 85 v) and the sta-
biliged matput valtage 18 a voltage lel&eﬂ ohaln comprising 7
'reﬁlﬁtgrs { one Gf which is adauatable and one .a paten 1Qmetef
used as & variable realstar) flgm 1. By means of this potentio-
meter the output voltage can be set to the ﬂﬁﬂlféﬁ ‘value. The
grid of the R 9& ampllfler valve is connected 4o ¥:) varlable
tapping on this valtage lelﬂer chain.

8619~1



- As a result of the high @Gmp zain and the high ﬂegaflve foed-
back ratio the grid of the BF .94 amplifier tube may be consi-
dered to be a constant ?Oﬁ%ﬂ?¢@7 dl?JeKEQﬂe with respect to the
common lead. Consequently it may be assumed that the output. valm'
‘tage is determined by the dividing Tatieo at any S%t%lﬂﬂ of +hﬁ

divider chain. I L

- Bgually it may ba assumed that the current thr@ugh ?h?g voltage

“sddvider cheain at the TWo Wigher: ranges: {R 41 "short ﬁlfﬁalteﬁ)

S -8 n@ar$y vmn tant an& 1mﬁepeniant ffﬂm th@ ﬁu%pu% v&lﬁag% CS&&

g 2) S R T E . | : _ :
On the 1mwaf vmltage Tange (G w-55 V} i i “ig SWltﬁhed ﬂﬁa the

o0 eireuit. Consequently the au$r9ﬂt thraugh the voltage ﬂ&?ldﬁf
. chain is reduced to- %/3 the value Qf ﬁhe @the? ranraﬁ@”“"' |
. The lower: 1imites of ‘the- vaitag@ r&ﬂﬁﬂag belng 20, &nd 180 V, are
f_determlﬂed by the reglataﬂwes R"29 and R~ 29 % R 25 T@Sp@ﬁfﬂ?@&y
Inthe same way “the vﬂifaga ﬁifferangg hetwee& %ﬁe highest and

lowest voltage’ dﬁgﬁﬂt&bl% in one particular raﬁge (hezng 470 V
on the middle and higher range and 35V on’ the Towhr range}
determined by the value of the pmteﬁﬁzameterﬂ The lower: iamat
¢f the voltage in the 1awev.range { O V@lt) can be) adgusﬁ@ﬁ hy

- means of resistance R 45« ALL af@remenﬁﬁaﬁed ?Glt&g&ﬁ ara evens

- tually d@iermined by - the. Lurrﬁnt thr@ugh the valtage ﬁl?iﬁewﬁ

.- which can be. adjugﬁed Wi?h R ?gm EERAY
As a result of the high loop gain and the hlgh ﬂ@gative feedhamk-

ratio.the source. iﬂ?ﬁd&ﬂ%@ of ithe instrument isivery.lowsy At high
| 'frequenmlea hawevEfgthe gain decreases and: ﬂ@ﬁsequEﬂtﬁy the source
-:_glmyeﬁange 1nﬁreaseaﬁln order. ta maznt&zﬂ a-low- inbernal. 1mpedaﬂﬂe

at these frequ&nﬁmes an - eleatralytlﬁ @apaﬁlﬁar of ~50 u? rsicon=

- nected in. pa?allﬁ wmth th@ ~output termimals. oo e won

f The vmltage range 5w1tch is a.-5-position switch. with-a ﬁtand«%y
DOS 1ﬁlan hetwe@m 8Ny twa v@}tage Trangess En the latter: pﬂﬂzflﬁﬂﬁ

. the. rectlfler circuits. are disconnected, the- filaments of the

' valves remain. g}@w1ng§hawever@;G@ﬁaequaﬂtiy the instrument ‘can-

- supply current instantly when switched Lo one of. the: v@i%ag@

.. ranges. The series resistances of .the. v&ltmeterg dnothe @@Qltlﬁﬂ

. M"+VY of the meter funchion switch,.are. switched: Slmmit&a@@ugly
. with the. range EW1tuh for E@Sltlﬂﬂﬁ 0f 4@§ 2@@ or. 40@ V fulj E
'gscale &@fEEGilGﬂa L e T o

""meaaurlﬁg 1n5t?1meﬂﬁ is @ﬂﬁﬂﬁ@%ed in the common Zead Gf the garm-'
- rent .circuit.as.a- milliammeter -having 200 -and 40 mi- full séale
'-“fd@fleaﬁlgm rESQEﬂtzvely@ Th@ lﬁternal re81$t&mm$ of” th@ p@wer' 
’r;auppiy in the position 200. amd 4@ mg S znsf@ase@ hy Q 6? and 3
._':ﬁ 55 ghmg fegpggﬁlvglyﬁﬁﬂﬁﬁ””_ e e G .
”fﬁ Iﬂ the @951t1@n5 P4V and. eV af tha m@uﬁr SWthh tha Ehuﬁﬁ -

 ,raS1Staﬂ$eS are %hﬁ?tmmlruﬂlt@& N

ﬂgﬁﬂulﬁﬂﬂf

‘It i reaﬂmmendeﬁ in’ vmew oFf the a?ﬁwameﬂtzgmad iw

a1l Gases where a 1GW zmtarmal fegzﬂtaﬂﬁe is v@qnzfed
e and el bﬂ“?%ﬂt readlﬁg 1ﬁ'@f m@ yse, ﬂi th% 5ama “time -

"'“*Wfthe ammatar *S prﬁvan+ed fr&m helﬁg Qverl&adedﬁgggﬁﬁi

2.2 Owtal base aeck@+ a% ‘Tear- of 1ﬁ5trumeﬁﬁﬂ (Figm ?}

.—.-.-mﬂ

| ) Grldﬁ BL 34 B R
4) Staballzeﬁ ﬁﬂipuh val+age - ?) 6 5 V AC. fliamentg
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The stabilized voltages and the 6,3 V filament voltage supplied
by the instrument are connected ﬂmﬁ @mly to the corrssponding
tevminals but also to an octal base socket at the rear of

the instrument for a convenient connection of dnstruments
which are frequently used in conjunciion with the power supply.
At the same time the circuit points necessary for intercon-
nection of two. lngtrument g in parallel afelhvaaghﬁ_tg the

octal base socket {see Ffig. 1) -

MAINS VOLTAGE ARRANGEMENT .

The instrument has been Titted with a mainsg transformer, =
which has a double-wound primary of 110 gnd 110 + 15 ﬁ@¢tﬂ._ )
respectively. The two sections can be ~connected in series
for 220 V operation, in parallel for ?EG V operation or in
series~parallel fTor 125 V Gp@fﬁtl@ﬂ@

The - 1mgtrumeﬂf a8 delivered by the works has its primary
grranged for 220V operation.

Ter 110V or 1257V operation, the links, which are mounted

on an insulated strip at the rear of the tf&ﬂﬂf@fﬂ%fg ‘have

to be rearranged as shown 1ln fig. 53-

OPERATIEG INSTRUCTIGNS@

Check the mechanical zero Eattlﬂg of the meterv Adjust 1o
zero, 1f necessary. Connect the power plug at the rear of
the instrument with the mainsg, after first having made the
necesaary adjusiments as stated in-point 3. .
Set the range control, which simultaneously SWltGh@% the
meter range, fTor the &651red output voltage.
3mﬂﬂhiﬁithe\ﬁ&ﬁfﬁmeﬂﬁ with the switch marked "on" and "ofi".
Use the fine ad;ustmeﬁ? and the meter to set the autpuﬁ o l-
tage exgetly to the desired value.
Connect the load to the output terminals and check the lﬂad o
current by switching the meter %o one of the mi rangess |
N.B. In this  position of the meter switch, the internal
- pesistance of the instrument ig increased; for proper
atabilization the meter switch should be returned to
the. vﬁltage Tange. .

USE 0? TWG INSTRU. LNTS IN ?AR&LLELE

._ For Gperatloﬂ of WO zﬂstrumentg in. parallel it is required
to connect a. special cmnnectlng cable between the octal base

sockets at the rear of the 1n$trumentsm No additional cables
are required. The atablllzed 9051t1ve voltage may be taken
from either 1n5trumeﬂt .g

The stablllzed valtage can be adguste& between 0 -~ %5,

20 =190 or ?Sﬁ-w 550 V by a&gustlﬁg the knobs Gf both. the

dnsgdruments.

1t 155ﬁ13b&@ﬂ%&ﬁ%@@551ty that the range switches af bath L

:xlnstrumeﬂts are: in. the same p051t19n? o
;When switching rangea it. is recommended first to swz%&h both :

range switches to the stand-by position.

- When the meter - awitch is in & Meurrent! posiition the buili-in-

instrumentiandicates the curreﬂ% Supplled by thp Cﬂffﬁ%pﬂﬂ&

“ding power supply only.: "

Since” the currents supplleﬁ by beth instruments will be nearly

equal, it is possible in case ot legs accurate measurements
_“__tﬂ use one 1ﬁ3urument asg a. valtmeﬁer and ?he @ther one as an .
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In case- of accurate measurements ihe ﬁurremt% 1ﬂﬁ16at@d Ty oo
the two- 1nstruments should be alded hoTT TR s
When a parallel operation is- non L@ﬂg@f f@gﬁaf@& At de recoms ol

mended “to- dlaconﬁeau

FThe Cﬁnneﬁ

ing ¢able from both soskets

in order to prevent accidental Sh@ﬁk from exposed metal” par%aﬂ~'

A1l data given in this maﬁual ik Hhe

ggotion Mapecaficationagn

as to voltages eto, remain” valld @ha maxinum permissible-

Qutpui current is, however,
approximately halved. .

 SPEbIFIcAT10§s@__,,I,,¢ ~-f_ 3 S
j@ﬁﬁtiﬂﬁéuéﬁy aégus?ab}é in- 5
?uilkrangés O = 3Dy 2

_4F; _ 5RG V¢ 

.ggRangﬂ O - BE Vﬁ unaaa&@& §§QV iaad@d

Qutyuz valtages 4, ﬁﬁ*ff_ﬂ

S%abl$lzed

U¥$?%?$%i$$@3:aﬁ

Qutput current d.c,

- Me@E?_;_

Stablllzaﬁzoﬁ _;'

ﬁgdlﬂ%t varlailona

S in load.

Against mains voltage

Internal impedance .

Ripple content ~'
hum and noise

short circuiting . ..

Filament voltage a.c.

daﬂhiﬁd and the 1n+erma$ r@ Tatanse

O - i9@ ard

245V

@9QY§ unloaded 49@V$,. - B3T5Y
89 wéﬁng ﬁﬂiﬁaﬁed 68@Y% 5@ mA 54OV
0 - 150 mA R

The +otal of" Stablllzed and unatablw

lized output currents. nmu&d n@t @x@eed o
v-g ;]O mﬂﬁlﬁm . e e
A. metE? funﬁtmgn ﬁwjtéh.ha% %hé'fﬁl%;_-
lowing positionss DR
Negative v@?ﬁag@ 0 - 4OV
‘Positive voltage (. @ w-dOVﬁ 0 - EOOV
or 0. - 400V aecmrdlng to th@ geleﬁteﬂ
voltage range). .. o
Quiput . current O _-EGO mﬂ ST
Outpﬁﬁ_ﬁuryﬁm&vﬁ_ 4@ mﬂ .ﬁfh,]L-~
-.,Eetweew ﬂ@ l@ad and ful} 1#&& the Qu%9u+
. varies. less. than 0, 2 of . a p@rﬂenﬁ of thm
set value. plus or minus. 0, o
With a 10 percent variation in mains voiﬁag@
the outpub: voltage remains constant: . 2
witHin 0, 25 ofa p@rﬁent plus or mgmuq O V. .

CPhe valugg g1VFﬁ for the variations are

'*Range

valid wzth$n the fﬁllGW1ﬂg vajﬁage 11m1u
20 w%90Vg.SO w?9OV
?60 55OV ?6@ W%EQ?

.a,;F@r main% &uﬁlﬂ frequem&y alta?naflﬂg

currents 1@33 than 3 mhmag;,ﬁﬁﬁ%H_

STl thg N 55V raﬂge legs +ham 0 5 mV L m¢5ﬁ

“fIﬁ fhe ggg 350? rang% 1@35 th&ﬁ.i

mV Telle Sa
mV i Sﬁ_

In the" 20-190V range léss than 2"

v;@ﬁ&aglena3 @veflaadﬁ up ta &ﬂd Mﬂﬁjﬁdlﬁg
- shortm= elraul%ﬂ are. not. h&rmfulﬁ

The maximum 5hart agvﬂuitzng ﬁurr@ﬁt waries

... between. 0,3 and. O BA dapen&ent on.. thm va§hag@

settzngﬂ;-,_

S Twe separate windirigs of 6,3V % Am?u sach

(unstabilized), one with a 4 volts tapping.
Each winding is insulated for 700 V a.o.
(?OOGV d.c.) to chassis or to common terminal.
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Negative vqlﬁgge . Drvablilized against variaﬁi&na iﬂ.ﬁ&iﬁﬂ_?ﬁlt&gﬁﬁz'
‘ S Continuously adjustable between 0 and 40 Volts,
Interhal resistance approx. 25,000 ahmﬁj
Max.output current 2 malllampgﬂ
Mains voltage :' Srimaery windingso ar?aﬁgamaﬂta fﬁf 110, 125
and 220 Volts, 40 ~ 100 efw (see fig. 5)
fuses o Two martrldgemtyﬁe fuses on the front panel,
Valves. and lamp  OA 2 (150 C2) voltage stabilizer tube

85 A2 voltage reference ftube

- BF 94 pentode amplifier wvalve
2 x EL 34 power pentode valves
| 8054 D pilot lamp 10V O, dﬁ

Series Gp@f&ﬁlQﬂWOfoWQ To obt@;% voltages ranging from 350 to
unlﬁg' T o -gQ@ V two units may be connected in series.
R o The dJ¢. Common termlﬂal i% 1ﬁau1&t@d from
the ﬁha551ﬁﬂ- o -

Parallel operation  Two units may be dormected in parallel by
A T T meaﬂﬁ of = agmneetlﬂg cable, =
_- o . -53.82 X 295 X 250 II}IIE.S@
S | - 19x 8 5/4 x 9 7/3 in,
Jeight "-'f 12 kg met -
| I o 2654 1bs. | S
T ﬁIREPTIONS FOB THE LOCATIGN AND REMEDY OF FﬂULTSm. .

‘EQO G%ﬂ€¢&1

The directions given in this section are a guidance for the
location and remedy of faults as might occur an +the 1m5trum¢ﬂt
under normsl overating conditions, : ' o n
- When @mffzﬁuli;es are encountered or when service eqampmemf
is. insufficienty plegse contact our Servide Department, which
willco-operate a% much asg possible by fufﬂlﬁhlﬁg 3nfﬂfmatlaﬁ
ae well as any replacenment part needed. i - -
When notifying our bervice Bepartmeﬂt of any troubles in Gperaﬁﬁmﬁ
or service of the instrumsnt p}eaﬁe mention the serial and type =
numberq @f the 1&3trumem@ aﬂd code ﬂumbarﬁ ﬂf %h@ replacement
Zﬁﬁ-;-lf ﬁhﬁ lﬂatrum@nt dﬁeg nﬁt Wﬁrk at: all (nﬁifllament'valtagaﬁpzlaﬁ
Lamp does not glﬂw}g proreed 8.5 fallawaa T
1 Check mains wvoltage outlet. - R -
2  Check cable, plug and female plug for aaﬁtzmulfy and- prmpﬁf contact.,
e Check mains switchy and check fuse 2A ‘also for proper caﬂtaﬁtﬁ
4 Check mains valfage links on the maing tr&nafarm&r far prapev
“oontact and proper. paaltloﬁ fsee Tige 3) | o S
2.5 Check connections to and continulty of hains tramsfmrmer prlmary
N windings with the aid of ‘an ohnmeter. ~ -+ L e a5
3,0 If the meter ( in the position "4V of the metex swztﬁh; shmwa
o a ﬂeg&flve deflectlony broceed as iﬂllOWSa' Rt R
1 Check 0,15 A fuse for continuity and proper ﬁﬁﬁﬁ&@ﬁ¢=- - '
v 2 Check eleﬁtr@ljt & capacitors 2 {grey w1re) and €1 (red= bl&ﬁﬁ o
wire). The voltages on either of these capacitors should corres- - |
- pond-with the voltages mentioned in section "Typical ?alueﬁ”ﬁpag@’ﬂﬁS;'
In case they do not correspond, check secondary. wznﬁlng of mazﬁﬁ |
- transforner, switeh contacts: aﬁd reatlflars G 1 uy ta aﬂ& 1nﬁ1
-._G Aoand th@ Wl?mng famrerﬂed R SRR - R -
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%@4 .

..a-’ﬂ?

*Wﬁﬁﬁfk cagpacitors © 2 and U 4 {Whiﬁﬁ and read wiﬁﬁﬁ?gwg;_;g;fﬁ
i
beF

o The voltages should ﬁ&ffﬁ*?ﬁﬂd'%a the values mentioned on vage 7/8

Cgeation "Typical Valueg® o
 §&@3 they do not corres gﬂnﬁﬁ check choke for continuiiy,
;Egﬁ approL. 100 ohms. . |

Check valves EL 34 with - ﬂh&*aiﬁ of & valwve Tester, or raplace

by ancther pair, S | | 3

Check resistors R 20 and R 241, cony Eﬁ?%d to contacts 8 o the

MM' & ﬁﬁa%ﬁﬁ=fmﬁ#ﬁﬂﬂ%ﬁﬂu*%yg: S S '"]]wg; |

LT the instrument does not supply a negativs @“J@f gnd Lh BUD-

m

I - Y
[

A

WP
i)
E\r}m

i

L]

w3 TR O
T
Oy N

m-‘,h_:j-.
2

-3

]
NF B WD e

w

ra

8.0

T 0
s o

sleol
=
AT W

(5]

L
plies about & 10V on -the lowar ?&ngag avout 50V on ﬁhe middlis

= IR
m.

@

resistor R Eﬁ (22 kQ,6W).

range and about 100V on the h&gm v voltage range, ﬁ?ﬁﬁﬁﬁﬁﬁﬁi?ﬁlﬁ
the positicn of the wal*agm @wa%%iﬁg @Qﬁ%ﬂ%ZﬁﬁﬁuGTJ nrocead as

j,' {311{}11Tm‘5 @

Fm%@k %?@¢Wfiu.§@?& t&? @ ?h@ wolt B e 5 mo ﬁﬁ%?'%r?ﬂ fﬁyaw

oit (b@twa n white and ?ﬁllaw mzfg§ should be about 310V, I nob,

gm@mk winding S 4 of the powsr ﬁfan%fﬂrmmrg the corrs q?mﬂ@lﬁg
awiteh contacts and fﬂﬂi fle? unih G 5 for ﬁﬂ@ﬁﬁ@m@ﬂﬁ

CIF the: voltage on -G ?G yigh% Gh@ﬁk resistors R 9. aﬂﬁ R ?@

the wiring concerned.”

Chack tubes QAZ and. &5&5 &Rd val ey hﬂlﬁ@fﬁ Tor ﬂﬂ@fg_ﬂﬁwﬁuiﬁﬁa
If the instrument doss not %uayiy a negative voltage, but gall
cther functions are normal, (if not,see 4.0) procesd a5 fﬂil@?ﬁ

h@mk potentiometer B 47 (JG kwi FTor continuity.

Check resistorci 45 (45 Q) for uﬁ%mnmz%y and Gapa@itﬁﬂ 6?
| {{}@ | "E,IFDJ fﬁ?ﬂ*_ ;_SE’H}“’;’“{Z f‘"i?"‘{:ll,,i ‘;: . ST e
1T the insgstrument &&pplzeﬂ'a %m&Ti d ?@'$ﬁiiaﬁﬁ hﬁ %gﬂmaﬁ&j

for the stabilized output voltage, which &ﬂﬂgﬁ ba set by mﬂ&ﬁﬁag"

- of the potentiometer R 2. procesd as follows
Check resistor R 22 (470 ko) for. ”%ﬁtlﬁulty@

Check ?&iwe EF 94 with the az@ O v@l?ﬁ_+&au%? oy t%y @ﬂﬁthv%'
SITEE 0 L : I

Check vaiﬁ@u Eﬁéﬁ Wiﬁh_th@g&iﬁjﬂfmﬂbvalﬁﬁ~ﬁﬁﬁﬁﬂ$@ﬂ?ﬁﬁﬁ¥g&ﬂﬂﬁﬁﬁf
pair.

L. Check Tﬁ&iﬁgﬁﬁ% R g Rfk amﬂ E § {ﬂfk ﬁﬁ 39 aﬁﬁ % EQ &ﬁ& ;n@%m : }
for continuity. | e
- Check caps “1%%T {ﬁg QF; ?ﬁ% % gﬁ@w* ﬁifﬁﬂih&
Check yu%@ﬁﬁ ﬁm@iﬁf g E;fﬁﬂ-kﬁ} for ﬂﬁniiﬂuiﬁ?ﬁ

If +he instrument ﬁEpEEiﬁg koo ﬁ;&h a voltagse o uhh t??ﬁiﬁﬁi For

_,ﬁh@ stabl Lized. outpu % ?Glﬁ&%ﬁﬁﬁhlﬁh o8, ﬂﬂ&% b aﬁgmga@ﬂ @fﬁﬁ@@d a8
follows: - | e T

Check valves EL 34 wi%h th% aﬁﬁ ﬁf & va*vﬁ'%@%iew ﬂw“?&plaﬁéa

Check vaive EF. 94 with the aid of a. valve. f@ﬁi%ﬁ or replace:
{Jbﬂ 1{ %?—Iﬁ mJ{’u?“ P f{:} {:-i)a'.':[}{j &;ﬂ\} fe";}f W{}ﬁ‘%ﬂjm-{il L}Tﬂ‘ —_— .
-Chaak p@iem?lﬂm## ,Rff%

ﬂ.ﬂﬁ* K@} i{}f" ﬁ{}‘}"*"?‘ *?ﬂl:ﬁ J?f* e S
Tf the outpw v&fiﬁgﬁ 1m;i}a ﬁgg% o the. }iﬂhﬁT fmﬂgﬁ ﬂﬁgf'mh =103 %

W

ke

If the. ﬁuﬁpné voltage ﬂaﬂm@ ba adgaatﬁd Ay L@w ?%éﬁ%ﬂ ﬁﬁ-s%ﬁ Lower

and middie ranges. with ﬁhe.Lﬂaiv amarnt. Hﬂé&dﬁ@ﬂ pTuaa@@ ae Pollows:

Check resistor R 26 {éﬁgmﬁﬁ ﬁﬁffﬂﬁﬁ&iﬂﬂ@mﬁ_%ﬁﬁ:ﬁa@mﬂﬁgiﬁ;ﬁﬂﬁﬁiﬂ yio
deviate more. than 5% of the wmmima1_$&luﬁa; e e s

Check switceh contag T% aﬂﬁﬁﬁTﬂﬁﬁ

Check resistor R 5% fﬂ e mﬁﬁﬁiT? ﬁ&u?& noh d?ﬁ1a :o Dy more hhan
Q%ﬂ" : .

'iﬁh%ﬁ%ﬁﬁﬁF& 3?GT L fﬁﬁ PEE fﬁf B Ehﬁf? ﬂ%ffuaﬁ
- If the. output vol

%aga o1 ?h%i ower: voltage range ﬁaﬂﬁﬁ? hﬁ Ba ] waﬁm
to a lower value than about 2V check resistor R27 (27 M?3?H%hm
wiring and switoh contacts concernsed for ﬂmﬂfﬂﬂﬁ“*ya |

%é%%mép
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and in-addition R 7

LT the output voltage cannot be ?dgh%t@d to hign values on the -
- lower and middle range proceed as followst - |

- - Check unstabilized voltage of the rectifier section (red wire}m

A% the nominal mains voltage the deviation from the nominal

coralues of 245 and 375 V re
| b%5 with the instrument loaded to 150 mh
Check wvalves
Cor replace, -
 Check resistor R 18 (?OO KQ) for continuity.

spectively should not be more than

Bl 7! anﬁ BE 94 with the ald of a valve ‘tegter

Check resistor R 22 (470 k@) for continuiiy.

Tf the output voltage cannot be adjusted to a low value (e.g.

200 V) on the highex vﬁlﬁag@ raﬂg@ w$ﬁh tﬂﬂ 1ﬁatrum@m% um}aaa@dg
proceed as follows: | | - . o
Check valves EF 94 with the

2id of a valve tester or replace,

- Gheck valves EL 34 with the aid of a valve tester or replace.
Check 4if voltages of EPF 94 correspond with the values menitioned

in section "Typical Values™ Dage Tfﬂﬂ
If the output voltage cannot be adjusted 4o a high value (e &
350 V) on the higher range proceed as followss :

Check ¥valves KL 54 with the aid of a valve tester or replace
" Check unstabilized voltage of rectifier section {(red wire),

At the m@mznal naing voltage the deviation from the nominal
value of 540 V should not be more tham 6% with. the 1natrument
loaded 10 150 mA. - | _ L

1f meter shows incorrect Ieadlngﬁ as a voltmetera-

Check series resistors R 3%, 34 and 35 (200 k9, 160k and
59,88 kQ respemtlvEWyﬁ or wire-wound .resistor. R 8 (30 Q)
Gheck switch contacts of voltage range sw1t0h S 1o |

Check switch contacts of meter switch & 2. T

If meter shows incorrect reading as an ammeterw.,,'

Check resistor R 6 (0,67 Q) if only the range of ?OO mh f.s. d .
(2 75 Q) if range of 40 mA f.s.d. is con-
cerned., - |
Check resistor R 8 {;O Q adguafable} f@r mﬁntlnuzfyﬂ

Check switeh contacts of meter SW1tQh =

TYPICAL VALUES.

The veltag@% given in this section” for guldane@ when aervlﬁlmg
the instrument are representative of the readings to be expecied
if measurem@ﬂ%% are made with a meter having a registance of

10,000 ‘ohm' per: valt¢ Valtagﬁs are measursed with: IE%QEPt ple %he
COMMON. . 1@&& - e it T SR
Before meaﬁuremﬂﬂua are maae the 1n5trumen% 18 adgaﬂted to an

gutput voltage of 20 V on’ the Tower voltage range, 100 v on
the middle: range {values between: braﬁkets)$ Eﬂd 200 V.on the

hlgher Va}+aﬂe TANgE . Inatrumen? unlmaﬁed

.Elecaralytic Paﬂacltar ] (fed blaﬁk) 530 (490)”630'?

g gt grey) 55 (230} %20 ¥
¢ 3 (white) - . 55.(230) 320 ¥
) | C 4 (Ted) | 5;0 (490} 680 V.
Valve holder EF 94 con+aet no. ﬁaﬂtrﬁl grz& - Ofa 4} 0,9 7
L SR | : B TLD f} SUP@I"E . gfl& 5 ? §6 V
no. s £ilament ;uﬁwﬁh 6 4V
no.4 filament o 0
- no.> anode '"*”55 {? 2) 140 ¥
noeb - sereen grid 65 (o 65} 63 7
no.7 cathode = 1.5 (§$53 1,6V

. i

8619-7



- Valve holder EL 34

Valve holder 85 A2
Valve holder 04 2 (150C2) Contact

N
i 2
EER 0

J4R G
- 110 e

ﬁ{}m :
O e

Coﬁtaﬂt ﬁ0¢

'$h.ghqtmanﬁhuqm

filament
anode

Contact nos. 1 suppr.grid

5350

control grmﬁ m?B

Nels

0o 4

Negative %erminal fééﬁifier ﬁﬂiﬁ 3.2?5 C ?5”

Power traﬂsfarmer primary curranﬁ (a s )

- no load

Voltage range sthmh in atamd by pﬁ%ltl@ﬂ

no load |
Voltage raﬂge swztch in
0 - 55 v ranga

Lﬂaded.ta-?50 mh .
Voltage range switch 1in

R 3
R 4
R 5
R6
R

R 8

R Q-

”R};g
R10

-.Carhan:

'era Waund

Adjustable

xfglgﬁ;ﬁﬁ&hlllty.cafbgﬁ:
: Eigh-%tahility carbon

:_ H1gh gtablllty carhan

1180 - 350 V range
 PARTS LIST.
R 1
R 2

resistor .o
Gafbﬁﬁ rESiSﬁﬁff;  ff“
Carbon resister o .o
carﬁaﬁ %ééig%¢f ’”L_

High stability carbon resistor
rﬁﬁlstgy- |
Wire-wound resistor

wire-wound resistor.
Wlf@uﬁﬁuﬁd reglstgr .

eremwaund ?ESl&tGr_

Adgusﬁable w1re wmunﬂ

Carbon re51stor

'ngh stablllty marban r651star
RIT o
R18
R19 -
_R20

Mldget preset IESlStDT -

C&rbaﬁ reszstgr o

,Omltted R

Hzgh stablllty Garbﬂﬁ re51ﬁt&r.

resistor -

res13ter'

r%31stmr

filament -
_cathade

20
20(
(
(
(6

100)
100)

490)

‘gereen grid 330 &9@)

0)

2@(%00)

_2@(1@0)
150

- =310

220

resmatarﬂf'

Y1)

220
220

Fr.

BE<E

100

j

Ogém
100

100

110
220
- 110
220

220

2
né?:m ”
kg";*”"
Iﬂ parallel R 9 hlgh Etab marban realgtar55kgiilﬁi
| 3, Q?kgi?iﬁ.
_.¢ :;-ﬁ7i

10

49,

k@
ME2

e

e

8619-8
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ver

ﬂ12£75;
'"ffjﬁff
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ke
ikQL; =“
55k

RS

v+

]

<t

200
200
680
660

50

200

200

2V

+ 6V

-

& O -
) ' m : . .
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R < v B <¥

=V S =5 B v B v S o R %5

2w S S v = ¢ B S ¥

A B

Qo o oW W B m

e T

A T A B B

21

20

2n
24

20

26
2
28
29

-

%

52
55
54
5D
36
>
58
59
40

NO D -3 0N Ut e AN RO e

—
-

s
W1 4 R R

High stabllity carbon

Carpon resistor

High stability carbon :

Carbon resistor
Carbon resistor
High
High

stablility carbon.
stability carbon
High gtab. wire-wound
High

High stability carbon
actual value determine
caglibrabion

atability carbon

Wire~wound poitentiometd
High sta%ility carbon
High stability carbon
High stability carbon
Gérbmn resisior

High stabllity carbon
High stability carbon
High stability carbon
High stability carbon
Garbon resistor

Wire-wound potentiomet
High stability carbon
High stability carbon
High gitgbility carbon

actual

Llectrolytic capacitor

Blectrolytic capacitor
Blectrolytic capacitor
Blectrolytic capacitor
Klectrolytic capacitor
Paper capacitor
FPaper capacitor

Paper capacitor

Ceramic capacitor

Electrolytic capacitor

registor
regigtor
resistor
resistor

resistor
d during

o
regigtor
resistor

regighor

registor
resigtor
resistor

registor

er
resistor
resistor

Tesisor

value determined during calibration

50 4

200Ut

HO +

100

29,88

29588

50

5O+ RO

50

50 + 50
50

S

20

1

>

5O 4+ HO

52

470 &%
2,4 M8
15 kG
15 MO
27 WD
22 kQ
2.2 k
ATO k0

25 kO
200 kO
160 kO
k@
100 kR .
560 Q
18 kQ
68
45 ki
47 ki
50 kQ

45 k&
kQ

50

uF
1l
v
uE
B
uE

uE

ki 1

ki -

350

550
350
350
450
125
500
125
500
550
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'“*ﬂﬁﬁiffffﬁfffl Mazﬂm tranafarm@r codenumber EM 8619 - 3B 1

T 2 Chake | codenumber 139160

f Hmtary switch

e 32 - sz Rotary switen

go3p

-;4;;;;3 3 moggle switch d.ped.t.-

4 Fuge 20 x 5 mm 2*'ﬁm§gr RN
D Fuge 20 % 5 mm ?5@ mllllampg*““”'”'

lellamm@ter moving ¢6il 1T mA f.s:d. ”fﬁ@”@*i 58

to G 4 Raﬁﬁlf%arﬁxa. ,; ; j B 250 C 30
| Rectifier  B275 C 90

-,
Ut e

RL 34 .

33'54 

ET 94_'

4 Oﬁ (150 G 2)

5 85 4 2

y: a@%@ D 'ﬂa v  'O;éfAf ﬁT

b b b b b b
Ui.m e

_Resistanﬁegaf windings of power transformer .

78
13
18
W10 o a0
W 11 + § 12 5,2

W
W
W :

NN ANy S

Reszafaﬁcﬁ Gf ahmkeu.abgut 100 g'
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