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TESLA BM 215 A
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ZKOUSEC ELEKTRONEK
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ELECTRONIC TUBE TESTER




Pristroj je proveden v bezpecnostni trideée |.

The device is made in safety class |.



Obr-1 & Fig.

Zkousec elektronek, typ BM 215 A, slou#i ke zkouieni viech
zndmych druhl bé&iné pouZivanych elektronek. Je zvlgité
vhodny pro rychlé zjistovani kvality eiektronek, napt. v pro-
dejndch, opravéiskych dilnach, ve vyrobnich zévodech apod.
Kvalitu elektronek uréujeme zjidfovénim emisni schopnosti
katody elektronky, celistvosti zhaviciho vidkna, primérné
strmosti, vakua wa zkratd mezi elektrodami. Zkoused je
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The electronic tube tester TESLA BM 215 A is designed for
the routine testing of all commonly used tubes. It is espe-
cially suitable for speedy quality tests e. g. in shops, ser-
vicing workshops, factories etc.

The quality of each tube is tested by ascertaining the
emission of the cathode, the continuity of the filament, the
average mutual conductance, the quality of vacuum, and by
searching for inter-electrode short circuit.




konstruovan v béiném service provedeni, je prenosny a lze
jej pouizit i pro zkouseni elektronek zvlastnich typu (neob-
vyklého zapojeni patice). U&elnd konstrukce tohoto pristroje
umoinuje jeho dalsi poutiti v riznych samostatnych funkcich,
napi. joko zkouseé zkratl, celistvost obvodi apod.

FUNKCE

Pristroj tvofi elimindtor se dvéma transformdtory pro viechna
potfebnd napéti, propojovaci pfepinaé Pr, dva prepinace
funkci P1, P2, prepinaé Ps a miliampérmetr M se sSesti roz-
sahy: 1,5; 5; 15; .50; 500 mA (obr. 1). Metoda zkouseni je
pfimé a poloautomatickéd pro viechny béiné druhy elektro-
nek. Zkouseni provddime pomoci karet, které ndm udavaji
elektrické hodnoty pfi zkouseni elektronek a souéasné jsou
pomickou pro nastaveni téchto hodnot pomoci prepinace Pr.
Zditky Z (obr. 1) se pouzivaji k pripojovani elektronek,
jejichz objimka neni v pFistroji zabudovéana, nebo u béinych
typd k pripojovani elektrod, které jsou vyvedeny mimo
patici (na barice) a pro jing specialni propojeni.

PRIPOJENI ZKOUSECE NA SIT

Pred pfipojenim pfistroje na sif nutno nejdrive zkontrolovat
spravné nastaveni voli¢e napéti (obr. 2). Voli¢ musi byt na-

The tube tester is designed as a servicing appliance, is port-
able, and can be used also for the testing of special tubes
(of uncommon base connections). The tester is applicable
also or several further tests and measurements, e. g. as
a continuity tester, circuit conductivity tester, etc.

DESCRIPTION

A basic part of the tube tester is @ power unit with two
mains transformers, which delivers all voltages required for
tests and measurements. Further parts of the tester are: the
connecting board Pr, two switches P1 and P2 for performan-
ce selection, switch Ps and a miliammeter M which has 6
ranges: 1.5; 5; 15; 50; 150 und 500 mA (see Fig. 1). The
testing method is direct and semiautomatic for all commonly
used electronic tubes. It is carried out with the aid of
measuring cords which list the test characteristics of each
tube and which serve as guides for setting these values by
means of the connecting board Pr. The sockets Z (Fig. 1)
are used for connecting such tubes the sockets of which are
not fitted on the panel of the tube tester, or for the con-
nection of electrodes which are attached to caps on the
glass bulbs of some tubes, and for some other special con-
nections.

MAINS CONNECTION

Before the tube tester is connected to the mains it is essen-
tial to ascertain that its power unit is switched to the
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staven tak, aby &islo odpovidajici napéti sité bylo postaveno

proti trojuhelnikové znaéce. Z tovarny je pristrcj nastaven
na 220 V. Pri prepojovani ma sif 120 V uvolnime
zajistovaci pdsek, vytdhneme prepinaci kotouéek
a opet jej zasuneme v takové poloze, aby udaj
120 V byl nastaven na uvedenou znaéku. Zajisto-
vaci pasek opét pripevnime,

Zkousec je jistén tavnymi pojistkami. Pfi pfepinani
pristroje na napéti 120 V je nutné vyménit sito-
vou pojistku. Nyni zkoutrolujeme, zda vsechny
propojovaci koliky Kp jsou zasunuty v pravém
svislém sloupci prepinaée Pr a oba funkéni pre-
pinace v krajnich polohdach ,Vyp.” a ,Vidkno".
Potom teprve pripojime zkou$eé na sit. Sifova $hdra je ulo-
zena pod odklapécim krytem ve viku pristroje; kryt uvolnime
stlacenim zajistovaciho pera. Stlaéenim tlaéitka Ts se kon-
troluje velikost sifového napéti. Pfi spravném sifovéem na-
péti se vychyli ru¢ka méridla na rysku oznaéenou ,~". Ne-
ni-li tomu tak, dostavime napéti fadicem Ps. Rozsah re-
gulace je:

- 12 0;"01 -8 0/0- -4 0/0- + 4 q"’ﬂl -8 01’0' 12 OJIO'
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" Obr. 2 - Fig. 2

available mains voltage. The voltage selector (Fig. 2) must
be set so that the triangular mark above it points to the
correct mains voltage. Each newly delivered tube
tester i sset by the makers to 220 V. If it is ne-
cessary to change over the tester to 120 V, first
the securing strip must be removed temporarily,
then the disc of the selector pulled out, turned
and replaced so that the triangle points to 120 V.
Then the securing strip must be replaced.

Next to the voltage selector are the mains re-
ceptacle and two fuses (mains and HT). When the
tester is switched over from one mains voltage to
another, the mains fuse must be exchanged. The
correct values of fuses are listed above in ,TECHNICAL
DATA". It is essential to make sure that all the plugs Kp are
inserted into the row of sockets on the rigt-hand side of
the connecting board Pr, and that both performance selector
switches are in their extreme positions marked +OFF" and
+HEATER" respectively. Connect the tester to the mains with
the supplied cable which is stored under the hinged cover
of the tester. This cover can be opened after the spring has
been depressed.

The switch Ps is designed for setting off the tolerance of the
power voltage. The power voltage is tested by pressing the
pressbutton Ts — the instrument must show the index ,~".
if it 1s not so, the power voltage is to be adjusted by
means of the switch Ps. The steps of the regulation are:
=12 01'0' -8 Or’l)l -4 9'1,. 0 OJIO! + 4 0/0: + 8 0/01 s ol 0/0-




VYHLEDANI ZKOUSECI KARTY

Pouziti pristroje velmi usnadiuji tzv. zkouseci karty, které
jednoznaéné uréuji pro prislusnou elektronku:

1. druh a propojeni patice, zkouseny systém,

2. napéti elektrod,
3. jmenovitou hodnotu anodového proudu, ]
4, prGmérnou strmost v nastaveném pracovnim bodé,

5. rozsah ru¢kového pristroje.

Zkouseci karty jsou odéislovany a srovndny v kartotéku,
umisténou ve viku pristroje. Pfislusnou kartu hledame podle
rejstiiku v sadé karet.

POSTUP PRI ZKOUSENI

Vyhledanou kartu pfiloZime na propojovaci prepinaé Pr (obr.
1) a do otverG v karté zasuneme projovaci koliky podie po-
kynd uvedenych na karté. Neni-li na karté vyznacen po-
stup nebo stanovena vyjimka, dbame zasadné toho, aby
v kaidé vodorovné fadé piepinaée Pr (véetné rezerv-
nich otvori) byl vidy jeden kolik. Tatc podminka musi
byt dodriena. Pokud k zakolikovani karty nestaci koliky
z rezervni svislé fady, vyjmeme dalsi kolik z driaku ve viku
pristroje. Pfi zasouvdni koliku se fidime pfikazy na karté!
Nyni zasuneme elektronku do pfislusné objimky a prepnutim

SELECTION OF THE MEASURING CARD

Tube testing is greatly facilitated by the application of
measuring cards which determine for each tested tube:

1. the tube base, its connection and the main character of
the tube, :

2. voltages of all electrodes,

3. the rated intensity of the anode current,

4. the average mutual conductance under the selected work-
ing conditions,

5. the range o the measuring instrument.

All measuring cards are numbered and are stacked in a con-
tainer attached to the cover of the tube tester. The appro-
priate card can be found by using the lists of valves which
are in the set of cards.

TESTING PROCEDURE

The selected card is placed on the connecting board Pr
(Fig. 1) and plugs are inserted into all holes of the card,
according to the instructions printed on the card. If no*hing
else is indicated on the card it is sufficient to ascertain
that in each horizontal row of the board (including the
spare holes) there is always only one plug. This is most im-
portant! If the number of plugs taken from the spare row
(vertical) does not suffice for filling all holes of the card,
further plugs can be found in a storage holder in the cover
of the tube tester. When inserting the plugs, the instructions




P1 do polohy ,zkraty" zapneme pristroj. Chod sifové casti
indikuje signalni Zdarovka, umisténd pod stitkem pristroje.

FUNKCNI PREPINACE

Dalsi postup béinych zkousek je dan polohami obou funké-
nich prepina¢t P1 a P2. Prepinace pracuji na sobé ne-
zdvisle a maji tyto polohy:

PREPINAC P1

VYP. — pristroj vypnut

ZKRATY - poloha pri zkouseni zkratt

NAZHAV. — elektronka zhavena

VAKUUM — poloha pfi zkouseni vakua

la — poloha pfi méfeni anodového proudu
S — poleha pfi zkouseni strmosti

PREPINAC P2

VLAKNO - poloha pfi uréeni celistvosti vlakna

FK — zkrat viakno - katodc
FG1 — zkrat vlakno - prvni mrizka
FG2 ~ zkrat vidkno - druha mrizka

printed on the card must be followed. After the tube which
has to be tested has been placed into the appropriate
socket of the tube 'tester, the performance selector P1 is
switched to the ,SHORT CIRCUITS" position, and the power
1s switched on. Glowing of the pilot lamp (underneath the
label) indicates that the tester is energized.

PERFORMANCE SELECTOR SWITCHES

The test procedure is given by changing the positions of both
switches P1 and P2. These switches operate independently
of each other and their positions are:

SELECTOR P1

OFF — the tester is switched off.

SHORT CIRCUITS — short circuits are tested.

PRE-HEAT. CONTROL - the tested tube is heated.

VACUUM — the quality of vacuum is tested.

la — the anode current is measured.

S — the mutual conductance is
measured.

SELECTOR P2

HEATER - filament continuitl is tested.

FK — short circuit: filament - cathode.
FG1 — short circuit: filament - control grid.
FG2 — short circuit: filament - screen grid.



FA — zkrat vidkno - anoda

KG1 — zkrat katoda - prvni mrizka
KG2 — zkrat katoda - druha mfizka
KA — zkrat katoda - anoda

G1G2 — zkrat prvni a druha mtizka
G1A — zkrat prvni mfizka - anoda
G2A — zkrat druhd mrizka — anoda

ZKOUSENI ZKRATU A CELISTVOSTI
VLAKNA

Je-li prepina¢ P1 v poloze zkraty a pfistroj nazhaven, zkou-
sime vlakno a zkraty. Pfepiname zvolna prepinaéem P2 a
pozorujeme meéfic, zda se rucka nevychyli v nékteré poloze
do cerveného kruhového pole. Rucka méfidla ma ve viech
polohdch zustat na nule.

Vychylka do cerveného pole uréi v poloze pfepinace P2
+VLAKNO" prerusené vlakno. V ostatnich polohdch uréuje
rucka zkraty mezi elektrodami podle prislusného oznaceni
poloh prepinace P2.

Pfi zkratu a preruseni vlakna se nesmi a nemd vyznam po-
kraéovat ve zkouseni. Elektronka je vadnd. Kdy mulze elek-
tronka ukazat zkrat, stanovi karta.

FA — short cireuit: filament - anode.

KG1 — short circuit: cathode - control grid.
KG2 — short circuit: cathode - screen grid.
KA — short circuit: cathode - anode.

G1G2 — short cricuit: control grid - screen grid.
G1A ~ short circuit: control grid - anode.
G2A — short circuit: screen grid - anode.

FILAMENT CONTINUITY
AND SHORT CIRCUIT TESTS

With the selector P1 in the second position ,SHORT CIR-
CUIT" and.with the tube tester energized, the filament can
be checked for continuity, and all electrodes for inter-elec-
trode short circuits. The switch P2 is changed successively
and the instrument is observed. The pointer should not move
over to the red circular field but should always remain at
zero. Should the pcinter swing to the red field when P2 is
set to ,HEATER", this indicates a broken filament. In all
other positions of this selector, inter-electrode short circuits
can be detected.

When a broken filament or an inter-electrode short circuit
is shown by the tested tube, the procedure should be ter-
minated as the tube is fauly. Certain tubes have intercon-
nected electrodes which are indicated by the instrument as
short circuits. The respective cards give the necessary in-
formation.



MERENI ANODOVEHO PROUDU

Po zkouseni zkratl vratime P2 zpét do polohy ,VLAKNO".
P1 prepneme do polohy ,la" a pozorujeme rucku mérfidla.
Asi za jednu minutu se vychyli ru¢ka méfidla a urci hodnotu
anodoveho proudu.

Jmenovitd hodnota je na karté oznacena cernym obdélniko-
vym polem. Vychyli-li se ru¢ka méfidla az na konec stupnice,
musime prepnout prepinac ihned zpét do polohy ,NAZHAV“.
Elektronka ma deformované elektrody nebo odpojenou fidici
miizku.

ZJISTENI PRUMERNE STRMOSTI

Pfepinaé¢ P1 pfepneme do polohy ,S“. Od vychylky méridla
v poloze ,la" odecteme vychylku v poloze ,S". Odecitame
na {é stupnici méfidlo, kterd je uréena rozsahem u Sipky
v pravém dolnim rohu karty. Rozdil obou hodnot je primérna
strmost v mA/V. Porovndme ji se spravnou hodnotou strmosti,
udanou no karté v levém rohu dole (S=...).

ZKOUSKA VAKUA

Spravné vakuum je urcene neménici se vychylkou pfi pre-
pnuti z polohy ,la" do polohy ,VAKUUM", Je-li vadné va-

ANODE CURRENT MEASUREMENT

When the circuit test has been completed successfully, the
switch P2 is returned to the position ,HEATER" and the
switch P1 is set to ,la". After approximately one minute
has elapsed, the measuring instrument will indicate th=
anode current of the tested tube.

The rated anode current is marked on the card with a black.

rectangle. Should the pointer swing to the end of the scale,
it will be necessary to switch back at once to ,PRE-HEAT.
CONTROL" because the tested tube has either deformed
electrodes or the control grid is disconnected.

AVERAGE MUTUAL CONDUCTANCE
MEASUREMENTS

Subtract from the instrument's indication when the selector
P1 is in the ,la" position the reading indicated when this
selector is in the ,,S" position. The appropriate scale of the
instrument is indicated with an arrow in the right-hand
bottom corner of the card. The difference between the two
indications is the average mutual conductance in mA/V.
This value has to be compared with the rated value printed
on the card in the left-hand bottom corner (S = ...).

VACUUM TEST

The vacuum is good if the deflection of the instrument re-
mains constant when the position of the selector P1 is




kuum, je vychylka v poloze ,VAKUUM" vétsi asi o 10 Y/, nez
v poloze ,la".

* Upozornéni — viz strana 22.

ZKOUSENI INDIKATORU LADENI

Zkouseni indikatord se provadi pomoci dvou karet. Nejdrive
zkousime ridici triodu normalnim vyse popsanym zpusobem.
Pak zkousime systém stinitka; méfime anodovy proud,
pritom ovéfujeme jas stinitka a rovnomerné osvetleni,
U vadnych indikdatord se shizi znacéné jas asi do tii minut
a projevi se nerovnomeérné osvétleni.

ZKOUSEN|I KOMBINOVANYCH SYSTEMU

Provadi se obvykle pomoci dvou karet nebo presouvanim
koliku v karté. V pravém rohu dole na predni strané karty je

tlivych kartach.

VADY ELEKTRONEK

Zkraty a pierusené vlakno jsou jasné a ziejmé vady elektron-
ky. Pokles anodového proudu mlze znamenat nejcastéji vy-
cerpanou katodu, nebo odpojenou stinici mfizku, nulovy
anodovy proud prozrazuje pripadné preruseni privodu ke

10

changed fricm ,la" to ,VACUUM", If the vacuum of the
tested tube is imperfect, the deflection in the ,VACUUM"
position grows by approximately 10" .

* Important — see page 22.

TUNING INDICATOR

Two cards have to be utilized for the testing of a tuning

_indicator. First of all the control triode is tested by applying

the above described routine method. Then the optical part
is tested by measuring the anode current and simultaneously
checking the phosphor. The indicating screen should be
homogenously bright. If the turing indicator is faulty the
brightness will fade within approximately 3 minutes and the
screen will become spotted.

TESTING OF MULTIPLE TUBES

As a rule two cards have to be utilized or the position of the
plugs have to be changed. In the right-hand bottom corner
of the appropriate cards is printed which of the bube's sec-
tions is being tested. All details are given on the cards.

FAULTS IN ELECTRONIC TUBES

Inter-electrede short circuits are easily discovered and are
quite obvicus faults in tubes. The drop in anode current
indicates either an exhausted cathode or a broken connec-
tion to the screen grid. If no anode current flows, the ca-




katodé nebo anodé. Prekroéeni jmenovité vychylky pro-
zrazuje odpojenou miizku G1 (poloha rucky nevykazuje
zménu z polohy ,la" do ,S") nebo deformovany systém.

Elektronka pro rozhlasovy prijimaé je obvykle pouzitelna,
kdyz vychylka ruéky neklesne pod 50 %, jmenovité hodnoty
anodového proudu. Zcela vyhovujici je jesté elektronka
s 60 %, “la". Pfesné rozmezi spravnosti nelze stanovit, zalezi
na tom, v jaké funkci elektronka v pfistroji pracuje, proto je
na karté vyznac¢ena pouze jmenovita vychylka. Nema vyznam
presné urCovat na karté, kdy je elektronka spravnd a kdy
vadnd. Znacéné odchylky jsou zvlasté u vf. diod, kde i 30%,
dioda pracuje uspokojivé. Podstatnd zména strmosti ukazuje
odlisny systém, napf. zménu polohy elektrod, obvykle vsak
je tato zévoda ziejmad i z odchylky ,la". Velké zhorieni vakua
pristroj pfi méfeni vakua neukdze, protoie obvyklé zapnuti
elektronky se vzduchem vede ke spdleni vigkna resp. k vy-
boji. Vzduch v elektronce lze poznat podle oxydovaného
getru, tj. bilého zévoje na barice elektronky.

Prerusené privody k elektrodam lze urcit i prohlidkou
u elektronky s cirou bankou.

thode or anode connection may be interrupted. If the anode
corrent exceeds the rated value, then either the control grid
G1 is disconnected (the pointer does not change its position
when. the switch P1 is changed from ,la“ to ,S") or the
electrodes are deformed. Tubes utilized in radio receivers
are usually applicable as long as the anode current does
not drop below 50 9, of the rated value. A tube with 60 9,
»la" may be classified”as satisfactory.

A precise range cannot be given because much depends on
the stage in whicht the tube operates. Therefore, the cards
bear only data of the rated values. It would be useless to
set up some rule and to print it on the cards. Some H. F.
diodes show great differences, the anode current of some
is as low as only 30 9, of the rated value, but they operate
quite satisfactorily.

A great change in the mutual conductance is as a rule the
result of mechanical damage (distorted structure), this fault
also being indicated by a change in ,la".

A very bad vacuum is not indicated by the tube tester. If
the bulb of the tube is full of air the filament burns usually
as soon as it is heated, sometimes discharges inside the
tube can be observed. Air inside the tube can be detected
from the greyish colour of the getter mirror or from a white
deposit on the glass.

Interrupter electrode connections of tubes with transporent
bulbs can be usually detected also merely by careful ob-
servation.

1




DALSI POUZITI ZKOUSECE

Plynula regulace mrizkového pfedpéti pii méfeni charakte-
ristiky elektronky se miie provést potenciometrem o hod-
noté 10k2 - 1 MQ pripojenym na zdirky ,3", .4 a ,G1"
(obr. 3).

J

FURTHER APPLICATIONS
OF THE TUBE TESTER

The grid bias of the tested tube can be altered conti-
nuously and the characteristic can be measured when a po-
tentiometer of 10 kQ2 to 1 MQ is connected to the sockets
w3, »4" and ,G1" (see Fig. 3).

6
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Obr. 3 - Fig. 3

Oblast regulace podle uiitého potenciometru je do 30 az
48 V. Nastaveni lze kontrolovat trvale vnéjsim méfidlem (pfi-
pojenym na zdiiky ,G1“ a ,4").

Tim lze napf. urcit priblizné pribéh charakteristiky, bod za-
niku anodového proudu aj. Zjisténi pribéhu charakteristiky
lze provést stupriovité pomoci hodnot na kliéi a vyuzitim
poloh ,S“ a ,la".
Tim ziskdvéme fadu napéfi:

v poloze ,la" 0; =1,5; =3; -6; ....

v poloze ,S" =1; =2,5; —4; —7;...

12

The max. voltage is depending on the applied potentiometer
ond has a value from 30-48 volts. The actual voltage is
measured by an externcl voltmeter connected between the
sockets ,,G1“ and ,4".

In this manner the characteristic of the tested tube can be
plotted, its cut-off point can be ascertained, etc. For gaining
an almost continuous set of voltage values, the positions
.5" and ,la" of the selector P1 can be utilized:

in the position ,la" 0; —=1.5; =3; —6; tec.
in the position ,S" —1; —=2.5; —4; -7; etc.

. —

e e =




MERENI STEJNOSMERNEHO NAPETI

Méridlo pristroje muzeme rovnéi pouzit pro méfeni ss na
vné&jsich zdrojich., Napéti pfivadime na zdirku ,+" a nékte-
rou ze zdirek 15V, 100 V, 300 V (podle zvoleného rozsahu).
Piepina¢ P1 je pfi méreni v poloze ,Vyp"“.

ZKOUSKAZKRATUACELISTVOSTIOBVODU

Pripojenim snur do zdirek ,1“ a ,2", prepinac¢ P1 v poloze
zkraty, prepinac¢ P2 bud':

pro uréovani celistvosti obvodu v poloze ,vlakno",
pro zkrat v poloze zkraty (napf. ,KF“; ,KA"...).

Vada je indikovana zpétnou vychylkou méridla. Vyuzitim
kombinacnich moznosti piepinace P2 lze uréovat vzajemné
propojeni max. 5 bodu, které se pripoji do zdirek ,K“,
W .61, ,G2Y, ,A". Meéridlo indikuje jiz spojeni fadu
1 MQ vychylkou 1,5 mm doleva, radu 100 k2 vychylenim
do stredu cerveného pole. Toho lze uzit k rychlé kontrole
soucastek a obvodu pristroje. Zkusebni napéti je 24 V stej-
nosmérnych, proud pri vychylce max. 100 ‘U,A.

MEASURING OF THE D. C. VOLTAGE

The measuring instrument of the apparatus can be also
used for measuring of D. C. voltage on external sources.
The voltage is lead on a , +" socket and one of the sockets
15V, 100 V, 300 V (depending on the chosen range). During
the measuring the switch P1 is in position ,OFF".

SHORT CIRCUIT AND CONTINUITY TESTS

The test cables must be connected to the sockets ,1“ and
+2". The selector P1 must be in the position ,SHORT CIR-
CUITS". The selector P2 is either in the position ,HEATER" —
if continuity has to be tested, or in any short circuit position
(e. g. .KF", ,KA" etc.) — if short circuit tests have to be
carried out.

The fault is indicated by a backwards swing of the indi-
cator's pointer. By utilizing the combination possibilities
offered by the selector P2, the continuity between up to
5 points of o tested circuit can be ascertained. These points
must be connected to the sockets K", ,F1“, .F2“, .G1",
.G2%, ,A1" and ,A2". The instrument indicates by deflections
of 1.5 mm to the left connections which have resistances of
the rate of 1 MQ. A resistance of 100 k2 is indicated by a

" deflection to the center of the red field. This property of the

tube tester can be utilized for speedy checking of resistors
and other components and circuits. The test voltage is 24 V.
The maximum current at full scale deflection is 1001t A D. C.
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URCENI ZKRATU ELEKTRONKY O VICE
ELEKTRODACH

Jak je zfrejmé z krizového prepinace Pr i z prepinace P2, jsou
elektronky zkousehy na zkraty mezi elektrodami: K, F,
G1, G2, A. U elektronek s vice elektrodami jsou zbyvajici
elektrody pfipojeny no nékteré z uvedenych. Jakdkoliv
elektronka o libovolném poctu elektrod (max. 9), ktera pfi
zkouseni ukaie zkrat, je vadnd a pro normalni pouiiti ne-
vhodna (mimo vyjimky uvedené na kartach).

Kombinaéni meinosti kfizového prepinade davaji viak
moznost zkouset vzdjemné propojeni viech deviti elektrod.
Pocet moinych kombinaci je 36. Zkouska se provede pomoci
tri karet: 21, 22, 23, v poloze ,zkraty” pfepinaée P1. Kaida
karta se zakolikuje a provede se zkouska zkratd prepinaéem
P2. Zjistény zkrat ukdie méfidlo zpétnou vychylkou. Udaj
prepinace P2 pfi tomto zkouseni neplati. Zkratované elek-
trody je mozno identifikovat timto zpusobem:

1. Elektronku zkousime postupné pomoci karet 21, 22, 23.

2. UkaZe-li pristroj v nékteré poloze prepinace P2 zkrat,
poznamendme si oznaceni polohy prepinace (,FK", ,FG1°,

«FG2" atd.). -
3. Na krizovém prepincci Pr zjistime, které svislé sloupce
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SHORT CIRCUIT TEST
ON A MULTI-ELECTRODE TUBE

As is obvious from the connecting board Pr and the per-
formance switch P2, interelectrode short circuits can be
tested between the electrodes: K, F, G1, G2 and A. If
the tube under test has more electrodes (maximum 9), then
the remaining electrodes are connected to some of the
above listed five. A tube which indicates an inter-electrode
short circuit is faulty and is not suitable for routine appli-
cations; exceptions are listed on the appropriate test cards.

Combinations which can be set on the connecting board

Pr.make it possible also to test the interconnections of all

the nine electrodes. The number of possible combinations

is 36. The test is carried out by utilizing three cards: 21,

22 and 23, whilst the performance switch P1 is in the po-

sition marked ,SHORT CIRCUITS“. Each card is plugged

and the measurement is carried out by changing the po-
sition of the selector P2. Interconntections are indicated by

a backwards swing of the pointer of the measuring instru-

ment. The engraved markings of the positions of the se-

lector P2 are not valid for this test. Electrodes which are
interconnected can be identified as follows:

1. The tube is tested by the successive utilization of the
cards 21, 22 and 23.

2. Should the instrument register a short circuit in one of
the positions of the selector P2; then this position must
be noted (,FK“, ,FG1“, ,FG2", etc.).

3. Vertical column of the connecting board Pr which cor-

—————




odpovidaji dané poloze prepinaée P2. (Svislé fady jsou
oznaceny na hornim okraji kfizového prepinace Pr sym-
baly: k% 1%, .f2% .g1% «g2% «a“)

4. Zjistime, ve kterych vodorovnych fadéch jsou zasunuty
koliky odpovidajici zkratovanym svislym sloupcim. (Vodo-
rovné fady jsou gznadeny &isly 1-9.)

5. Podle karty 33 a katalogu elektronek zjistime, které elek-
trody jsou zkratovany.

Pfiklad

Elektronka EF93 pfi pouiiti karty 23 ukazuje zkrat v poloze
prepinaée P2 oznaiené ,KA". Ve svislych sloupcich je ,k"
prvy a ,a" predposledni sloupec zleva. Koliky v téchto
sloupcich jsou zasunuty ve vodorovnych faddch 6 a 9. Podle
karty 33 a katalogu elektronek zjisfujeme, Ze zkrot je mezi

G2 a G3.

POROVNAVANI ELEKTRONEK POMOCI
OSCILOGRAFU

Napéti umérné anodovému proudu je mezi zditkami ,+"
a ,A1" (,A2") na odporu asi 100 2 (z toho potiebnad citlivost
oscilografu). Napéti anodové je mezi zditkami ,A1" (,A2")
a K. Tato napéti se pripoji na vstupy stejnosmérného

responds to the noted position of the selector P2 are
found. (The vertical columns are marked at the upper
edge of the connecting board Pr with the symbols: ,k“,
£17 .82 .g1", .g2" and ,a".)

4, It is necessary to ascertain in which horizontal lines are
inserted the plugs which correspond with the short-

-circuited verticgl columns. (The horizontal lines are

marked with the figures 1 to 9.)

5. According to the card 33 aund the data supplied by the
tube makers, it can be ascertained which electrodes are
interconnected.

Example

A tube of the type EF93 shows a short circuit when the card
23 is utilized and when the selector P2 is in the position
marked ,KA". The first of the vertical columns is marked
,k* and the penultimate one is marked ,a" — counting from
the left. The plugs in these columns are inserted in the 6th
and 9 th horizontal lines. According to the card 33 and the
data given by the tube makers, it can be found that a short
circuit is present between the grids G2 and G3.

TUBE COMPARISONS WITH
THE AID OF A C.R.OSCILLOSCOPE

A voltage proportional to the anode current is between the
sockets ,+" and ,A1" (,A2") across a resistor of approx-
imatelly 100 Q (this determines the sensitivity of the oscillo-
scope). The anode voltage is between the sockets ,A1"

j §
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cscilografu bud pfimo, nebo anodové napéti pres délic
(zalezi na vstupnim odporu). Paprsek kresli krivku, kterg
neni anodovou charakteristikou, staci vsak k rychlému po-
rovinavani elektronek, protoze je zdvisla na tvaru anodové
charakteristiky.

ZKOUSENI CITLIVOSTI INDIKATORU
LADENI

Zkousku indikatoru, kterou provadime pomoci karty, mu-
zeme doplnit ovérenim rozmezi a schopnosti regulace vyseci.
Propojeni provedeme podle karty ,INDIKATOR". Nezasu-
neme viak kolik v fadé ,Eg". Zditky ,A1" a ,G2" spojime
pres odpor 1 MQ - 2 MQ. Nyni zména napéti na mrizce fidici
triody pusobi na zménu vyseci stinitka. Napéti ménime
o 1 V prepindnim pfepinace z polohy ,la" do ,S" nebo pre-
misténim koliku v fadé ,Vg1"“.

NAVOD KE ZHOTOVENI| KARTY

Ke zhotoveni karty pouzijeme predtisku, ktery je v sadé
karet; k dérovani dérovaku z vika.

Postup

Podle udaného propojeni v ceniku a cisel kontakti objimky
na karté 33 provedeme naklicovani patice. Funkce jsou ve
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(.A2") and ,K“. These voltages are connected also, if neces-
sary, via a divider (according to the input impedance of
the C. R. O.). The image on the screen is not the usual
anode characteristic of the tube, nevertheless it is useful
as a means of speedy comparative measure, because it is
dependent on the shape of the actual characteristic.

SENSITIVITY TESTS OF TUNING
INDICARTORS

The routine test of a tuning indicator can be complemented
with a sensivity test which ascertains the range within
whicht the tuning indicator opergtes.

The connecting board is ,plugged” according to the card
+INDICATOR" of the tested tube. The plug ,Eg2" is with-
drawn and the sockets. ,A1" and ,G2" are interconnected
via a resstior of 1 to 2 MQ. Each voltage change on the
grid of the tube will cause a change in indication. The
voltage is changed by switching P1 from ,la" to ,S" or by
changing the plug of the ,Vg1"” row.

INSTRUCTIONS FOR MAKING A CARD

When it is necessary to make a card, the supplied sample
contained in the stack and the punch stored in the lid of
the tube tester can be used.

Procedure

The connections of the tube are found according to the
tube data supplied by its makers, and by following the base

g re—
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sloupcich a kontakty v faddch podle popisu na pfepinadi Pr.
Napf. zasunutim koliku v fadé 3 a sloupci ,a" jsme kontaktu
¢. 3 prislusné objimky stanovili funkci anody.

V dalsich sesti faddch zvolime pracovni napéti co nejblize
cenikovych hodnot.

Napéti anodové uréime v fadé ,Ea“,

napéti druhé miizky uréime v fadé ,Eg2“,

zhavici napéti v fradach ,Vf* souétem zakolikovanych hodnot
- v kaidé fadé jeden kolik.

Rozsah méridla v radé , 1"

Provedeme zkousku zkratl a mizieme méfit; sprdvnou vy-
chylku uréime podle dobré elektronky. U usmériiovacich
elektronek volime napati anody znaéné nizsi, nez je cenikova
hodnota. Elektrenka pracuje do malého odporu. Vyjimku
v klicovani tvofi diody vf, kde katodu zapojime do sloupce
»g1" a propojime zditky ,+“ a ,K“, napéti uréime v fadé
«Vg1" (obvykle nejnizsi hodnotu), rozsah méridla normadl-
nim zpisobem. Ostatni je patrné z pfikladd hotovych karet.
Pfed zhotovenim karet doporucujeme piecist cely ndveod.

drawings on the card No. 33. The functions of the electro-
des are in the columns and the contacts are in the lines
corresponding to the connecting board Pr. Example: by
placing the plug in the third line into the column ,a“ the
third contact of the wppropriate tube base has been given
the function o an anogde. All voltages for the tube must be
set as closely as possible to the rated values listed by the
makers,

The anode voltage is set in the line ,Ea“,

the screen grid voltage is set in the line ,Eg2",

the filament voltage is set in the lines ,Vf* and is given by
the sum of the ,plugged” values — in each line is one
plug only!

Measuring range is set in the line I

After the short circuit test has been completed, the tube
tests proper can be carried out. The correct deflection is
set according to a good tube. For rectifier tubes the anode
voltage should be set to a much lower value than the one
given by the makers, as the tubes in the tester are loaded
with a small resistor. H. F. diodes are an exception to this,
because their cathodes must be connected in the column
+g1" and the sockets ,+" and ,K“ must be interconnected.
The required voltage is set in the line ,Vg1“ (usually the
smallest value) and the instrument range is found in the
usual manner. The supplied cards may serve as samples
and give sufficient information. Before a new card is made
it is recommended to study carefully the whole contents of
this booklet.
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POPIS A CTENI KARET

Piedni strana = v levém rohu nahofe je uvedeno cislo
objimky elektronky. V pravém rohu nahofe - cislo karty
a druhy elektronek, pro kterd karta vyhovuje. Na karté jsou
ddle pozndmky, které uréuji vyjimky a zvlaitni postup pfi
zkouseni.

»Zkrat FK neni zdvada dalsimu méfeni”. Tato pozndmka je
obvykla pri zkouseni pfimozhavenych elektronek a vf diod.
Pristroj ukazuje v poloze ,FK" zkrat, ktery neni na zavadu
dal§imu méieni.

«Kolik zasouvat postupné”. Tato poznamka je obvykla pri
zkouseni dvojitych systémid na jedné karté. Nejprve se urcuje

anodovy proud prvniho a potom druhého systému pfesunu-
tim koliku. Vychylky jmenovité jsou shodné.

CTENI SYMBOLU

Obr. .
Zditky . +“ o K" propojit kab- +

likem. Tento symbol je obvykly
pfi zkouseni vf diod.
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INSCRIPTIONS ON THE CARDS

Front side on the card. In the upper left-hand corner is
printed the number of the socket. In the upper right-hand
corner are the number of the card and the designations,
(type numbers) of the tubes for which the card is applicable.
Further, exceptions and special procedures (if any) are
listed. ,Short FK not considered as default”. This remark is
common wtih directly heated tubes and H. F. diodes. The
tube tester indicates in the ,FK" position of the selector
P2 an inter-electrode short circuit which is actually no
fault at all.

+Plug in successively”. This remark refers to twin tubes
which are tested with one single card only. First of all the
anode current of one tube unit is found, then by changing
the plug the anode current of the second unit is found. The
rated deflections are equal.

EXPLANATION OF SYMBOLS

Fig. I.

The sockets ,+" and ,K" must

be interconnected with a cable.
K This symbeol is common when

H. F. diodes have to be tested.



Obr. II.

Kdablikem zapojit elektrodu na
bance elektronky do zdirky ,G1°.

3

Obr. III.

Kablikem zapojit elektrodu na
bance do zdirky ,A2".

Symbol Il a lll je obvkly u elektronek s elektrodami vyvede-
nymi na barnce.

Na karté jsou uddany hodnoty nastavenych napéti, a to:
Vg1 - stejnosmérné napéti prvni mrizky

Ea - strfidavé napéti anody, a to jeho maximalni hodnota

Eg2 - stiidavé napéti druhé mrizky, a to jeho maximalni
hodnota

Vf  — jmenovité zhavici napéti

| — rozsah mériciho pristroje pro maximalni hodnotu

anodového proudu

Fig. Il

The electrode cap on the bulb of
the tube must be comnected to
the socket marked ,G1".

Gy
Fig. lll.
The electrode cap on the bulb
A must be connected to the socket
2 marked ,A2",

The symbols Il and lll are common when tubes with con-
nections on the bulb have to be tested.

The following data are printed on each card:

Vgl - D. C. voltage (bias) of the first (control) gird.
Ea - A. C. max. anode voltage.

Eg2 - A. C. max. valtage of the second (screen) grid.

A — rated filament voltage.
| — range of the measuring instrument for max. anode
current measurements.
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Na karté je vyznaéena jmenovita vychylka pro zkousenou
elektronku, uréena velikost strmosti, zkouseny systém elek-
tronky a rozsah méfidlo. Nékieré elektronky maji karty
sdruiené, a proto jmenovita vychylka je na jedné karté pro
oba druhy a rozliSena popisem.

O 1=5%mA

S=9mA|Y Q PENTODA
SO0 mA

Aﬂ

Jmenovita vychylka
Rated deflections

Druha strana karty - vlevo nohoie je systém celé elek-
tronky, respektive jeji uziti; primérné cenikové hodnoty
jsou v tabulce.

20

On each sard are further listed: the deflection which cor-
responds to the rated anode current, the mutual conductan-
ce, and the tested unit of the tube. Also the range of the
instrument is listed.

Some tubes have common cards. Such cards bear informa-
tions about the deflection for two types of tubes clearly
distinguished as follows:

I=1mA O
$= O PENTODA
EBF 11...1,8mA/V
EBF15... S5mA/V 1SmA

{ f
Jmenovité vychylky
Rated deflection

Reverse side of the card. In the upper left-hand corner is
printed the type of the tube or its application. Further, the
average values supplied by the makers are listed.



SYMBOLY AJEDNOTKY

k
gl

7

<<3»w=-on0 -

]

katoda

prvni, nejé¢astéji ridici mrizka

deuhd, nejéastéji stinici mrizka

tieti miizka, napfiklad brzdici nebo hradici mfizka u pentod,
smésovaci mfitzka u hexod a heptod

elektroda s indexem odpovidajicim jejimu pofadi
ve sméru od katody k anodé

stinitko elektronkového ukazatele vyladéni
anoda

anoda diody (v kombinovanych elektronkdach)
zhavici vlakno

stinéni vnitini

stinéni vnéjsi, metalizace

zhavici napéti stiidavé, jednotka V

zhavici napéti stejnosmérné, jednotka V
zhavici proud, jednotka A

napéti stejnosmérné anody viéi katodé, jednotka V
napéti elektrody s indexem x, jednotka V
proud anodovy, jednotka mA

proud druhé mrizky, jednotka mA

strmost, jednotka mA/V

strmost smésovaci, jednotka mA/V

prunik v procentech

vnitini odpor, jednotka kQ

katodovy odpor, jednotka kQ

anodovy odpor, jednotka k2

odpor v druhé mriice, jednotka kQ

SYMBOLS AND UNITS

k

gl
g2
g3

cathode

first grid, usually control grid

second grid, usually screen grid -

third grid, usually suppressor grid of pentodes,
also mixer grid of hexodes or heptodes
further electrode, the index giving its order as
ccunted from the cathode

screen of the tuning indicator

anode

anode of a diode (in multiple tubes)

filament (heater)

internal screening

external screening

A. C. filament voltage in V

D. C. filament voltage in V

filament current in A

voltage of the anode against the cathode, in V
voltage of the x electrode in V

anode current in mA

screen grid current in mA

mutucl conductance in mA/Y

conversion transconductance in mA/V
penatration coefficient in %,

internal resistance in k2

cathode resistor in k2

anode resistor in k{2

screen grid resistor in k{2




Egl - moximdlni budici napéti na g1, jednotka V

Ze — napétové zesileni

Pa — stfidavy vykon, jednotka W

Vam — moaximdlni anodové napéti, jednotka V

Vg2m — maximalni napéti druhé miizky, jednotka V

Pam — maximadlni anodova ztrata druhé mrizky, jednotka W
Pg2m — maximalni ztrata druhé mrizky, jednotka W

Cxy - kapacity mezi elektrodami v indexu xy, jednotka pF

Rgim — maximdini dovoleny svod, jednotka MQ

Egl — max. exciting voltage on g1 in V

Ze — voltage amplification

Pa — A. C. output in V

Vam — max. anode voltage in V

Vg2m — max. screen grid voltage in V °

Pam — max. anode dissipation in W

Pg2m — max. screen grid dissipation in W

Cxy - inter-electrode capacitance between x and y in pF

Rgim — max. permissible leakage in MQ

* UPOZORNENI

Pii meéieni elektronek, jejichi definice pracovniho bodu
neodpovida principu méfeni pouiitém ve zkouseci elektro-
nek, miie dojit ke zkresleni vysledki, které se projevi vy-
chylkou mimo toleranéni pole zkusebni karty. Doporucujeme,
aby hodnoty, které presahuji toleranéni pole o vice nei
20 9/,, byly povaiovany pouze za hodnoty slouzici k infor-
maci nebo viajemnému porovnani elektronek. :

U elektronek s vysokou strmosti dochazi vlivem oscilaénich
kmita rovnéi ke zkresleni vysledkd.

Uvedené zavady se mohou projevit pii méreni elektronek
E180F, E88 CC, PCC 88 a piipadné u nékterych dalsich
elektronek s vysokou strmosti.
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* IMPORTANT

Definition of the working point of some tubes is not corres-
ponding to the principle of measurement by tube tester,
the results may be different.

The distortion you can see on the measuring card as
deflection out of tolerance zone.

Values which overlap the tolerance zone more than 20%,
must be considered only as o data for information.

The results may be different also by the tubes with high
transconductance, by the effect of oscillation. (For example:
electronic tubes E180F, E88CC, PCC88 etc.).



TECHNICKE UDAIJE

Druhy objimek

Objimka

Priklad typu
Objimka elektronyls/ cislo
Americka ctyrnozickova 5¥3 1
Pétilamelova evropska | AB2 2
Miniaturni ! 6F31 (EF93) S
Noval | 6CC41 (ECC83) 4
Rimlock EF41 5
Oktal evropsky EF22 6
Oktal americky UY1TN 7
Desitkova rada AZ11 8
Petinozickova REN924 9
Specialni EF50 EF50 10
Specialni 6L50 6Y50 1
Jednickova rada AlL4 12
Sedminozickova evropska ACH1 13
Americka sedminozickova 6F7 14
Miniaturni pro bat. el. 1F33 (DF96) 15

TECHNICAL DATA

Tube sockets

Socket

American 4-pin

European side contact, small

Miniature

Noval

Rimlock

European octal
American octal
European 8-pin
European 5-pin
Special for EF50
Special for 6L50
European side contact
European 7-pin
American 7-pin
Miniature for battery tubes

Example
of tube

5X3

AB2

6F31 (EF93)
6CC41 (ECCB83)
EF41

EF22

UY1N

AZ11
REN924
EF50

6Y50

AL4

ACH1

6F7

1F33 (DF96)

Socket
No.

O 8 N O BREW NN -

e e S = e |
U & WN = O
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Anodové napéti:
Stupnovani anodo-
vého napéti Ea mox.
a napéti stinici
miizky Eg2 max.:

Stupniovéni predpéti
prvni miizky Vg1:

Presnost napéti:
Stupnovani rozsahd
méficiho pristroje

I max.

Zhavici napéti:

Napdjeni:
Prikon:

24

0 oz 300 V v Sesti stupnich

0; 20; 50; 100; 150; 250; 300 V =+ 5 9
pii sitovém napéti 220 V (120 V) a
zatiieni do 0,1 A

0;15;3;6;12;24; 48V

-+ 3 %, pfi sifovém napéti 220 V (120 V)
bez odbéru

1,5; 5; 15; 50; 150; 500 mA

z napéti na zdiftkach ,vf* propojovaciho
prepinace 0; 0,5; 1; 9,3; 20; 40; 60 V
0,7; 1,45; 3; 5,2; 7; 15; 50 V lze sestavit
zhavici napéti pro vétsinu svétovych elek-
tronek s presnosti £ 5 9,. Maximalni
dovolené zatiZzeni pro napéti do 25 V je
2A,nad25V-03A

220 nebo 120 V, 50 Hz + 15 9,
50 VA max. +prikon zkousené elektronky

Anode voltage:

0 to 300 V in six steps.

voltage Ea max. and

Steps of the anode
screen grid voltage

Eg2 max.:
Accurocy of the
voltages:

Steps of the grid
bias Vg1:
Accuracy

of the voltages:

0; 20; 50; 100; 150; 250; 300 V

-+ 5 9% at 220 V (120 V) mains voltage,
and up to 0.1 A load.

0; 1.5; 3; 6; 12; 24; 48V

+ 3 % at 220 V (120 V) mains voltage,
and without load

Ranges of the measuring

instrument
for | max.:
Filament voltages:

1.5; 5; 15; 50; 150; 500 mA

On the sockets marked Vf according to
the established connections:

0: 0.5; 1; 9.3; 20; 40; 60 V

0.7; 1.45; 3; 5.2;7; 15; 50 V

for wll voltage combinatoins necessary
for tube testings

Accuracy of filament

voltages:
Max. permissible
loads:

Mains connection:

Consumption:

5%

*2Aupto25V, 0.3 A above 25 V

220 Vor 120 VA. C. 50 ¢/s == 10 Y,
50 VA approx. plus the tested tube's
consumptoin



Jisténi: tavnymi pojistkami: pro 220 V-0,8 A
pro 120 V-1 A
anodova 0,2 A

Osazeni: KY 703

Usmérnovaé Vi: T53-11 1
Rozméry: 230 X240X 340 mm
Vaha: asi 16 kg
PRISLUSENSTVI

Prislusenstvi pristroje je ulozeno ve viku skfiné:

1 privodni sifova snura
kabely pro pfipojeni elektrod na barce elektronky

w

3 sndry pro propojovani zdirek

1. sada karet

5 rezervnich kolika

1 dérovak v pouzdie pro zhotoveni karet
1 sacek s tavnymi pojistkami

1 navod

NAPISY NA KARTACH

Vyjimka Exception

Kolik rasunut Plug to be measured in the

Nemérit v poloze ,S"

a ,Vakuum” position ,S" and ,Vacuum“

Zkrat FK neni zdvada Short FK not considered as
default

Fuses: thermal fuses — for 220 V-0.8 A, for
120 V-1 A and fuse in anode circuit
0.2 A.

Tube complement: KY 703
Rectifier Vi: 7153-11/1

Dimensions: 230 X240X 340 mm

Weight: 16 kg approx.

ACCESSORIES

All accessories supplied with the tube tester are
stored inside the cover of the apparatus. They are:
1 mains connecting cable

3 cables for the electrodes connected to caps on the
tube’s bulb

cables for sokets connections

set of cards

spare plugs

punch (in the card container)

bag with spare fuses

instructicns booklet

-l e U == W

INSTRUCTIONS ON THE CARDS

Kolik zasouvat postupné Plug to be pushed in succes-
sively :
Na cepicce je napéti Voltage on the cap

Zkrat FK a FG1 neni zavada Short FK and FG1 not
considered as default
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FUNKCNI ZAPOIJENI FUNCTIONAL DIAGRAM

filament and electrodes

7S
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kontakly objimed BM 2154

pins of the sockets
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LIST OF ELECTRICALCOMPONENTS

Resistors:
No. Type Value Max. load lolerance Standard CSSK

R17) carbon layer 1.25kQ 0.5W - TR 102 1k25
R2°) carbon layer 1.6 k2 05w - TR 102 1ké6
R3 carbon layer 32k 01w + 1%, WK 681 01 32k/D
R4 carbon layer 16 k2 01w +1% WK 681 01 16k/D
RS carbon layer 8kQ2 01w +1% WK 681 01 8k/D
R6 carbon laye: 4 kQ 01w +1% WK 681 01 4k/D
R7 carbon layer 2kQ 0.1W + 1% WK 681 01 2k/D
R8 carbon lajer 01w + 1%, WK 681 01 2k/D
R9 &arbon layer 1.33kQ 01w %% WK 681 01 1k33/D
R10 carbon layer 200 kQ 0.25W TR 101 M2
R13 carbon layer 160 k2 01w + 1% WK 681 01 M16/D
R14 carbon layer 160 k2 01w + 1% WK 681 01 M16/D
R15 carbon layer 160 kQ2 0.1W =1 WK 681 01 M16/D
R16 carbon layer 160 k2 01w + 1%, WK 681 01 M16/D
R20 wire-wound 8.57 Q - - 1AK 669 09
R21 wire-wound 20 Q - ~ 1AK 669 10
R22 wire-wound 57.2Q - -~ 1AK 669 11
R23 wire-wound 200 - - 1AK 669 12
R24 wire-wound 572 - - 1AK 669 13
R25 wire-wound 2k - - 1AK 669 14

*) Ra = R41 + R40 (or R41 + R1 or R2) in series.
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No. Type Value Max. load Tolerance Standard C55K
R26 carbon layer 38.7 k{2 01w +19%, WK 681 01 38k7/D
R27 carbon layer 227 kQ 0.1 W +19%, WK 681 01 M227/D
R28 carbon layer 533 kQ 0.1 W +1% WK 681 01 M533/D
R34 carbon layer 160 2 1w -= 109, TR 103 160/A
R38 carbon layer 20 k{2 1W = TR 103 20k
R4a0 carbon layer 1k 0.5W - TR 102 1k
R# carbon layer 2k 0.5wW - TR 102 2k
R43 carbon layer 10kQ2 05w -+ 10Y%, TR 102 10k/A
R44 carbon layer 280 kQ 01w + 1%, WK 681 01 M28/D
R46 potentiometer 25 k2 05w oL WN 694 01 25k/N
R47 carbon layer 70 k(2 0.5W -+ 109, TR 102 10k/A
R51 carbon layer 160 2 1w + 59, TR 103 160/B
R52 wire-wound 50 Q 1w = TR 502 50
R53 carbon layer 160 ©2 1w =50, TR 103 160/B
R54 wire-wound 50 1w e TR 502 50
R55 wire-wound 50 Q 1w - TR 502 50
R56 carbon layer 160 2 W 5% TR 103 160/B
R57 carbon layer 160 (2 1w - 59, TR 103 160/B
R58 carbon layer 160 1w - 5%, TR 103 160/B
R59 carbon layer 160 1w -+ 59, TR 103 160/8
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Capacitors:

No. Type Value Max. D. C. voltage lolerance Standart €SSR
(o} box-type 8 uF 160 V - TC 473 8M
C2 paper 0.1 ,;,F 160 vV - TC 120 M1
C3 paper 1 uF 160 Vv - TC 1230 1M
Ca electrolytic 20 'uF ‘3o0v - TC 904 20M
Transformers and coils:
Transfermer Marking Drawing No. Winding No. of tap No. of turns “:‘";:"'?
Transformer T1 1AN 661 45
Coil 1AK 622 43 L1 1-2 434 0.4
L2 34 178 0.18
L3A 5-6 143 0.315
L3B 67 33 0,5
L3C 7-8 7.5 0.9
L3D 9 1.18
L3E 9-10 6.5 1.18
L3F 10-11 3 1.18
136G 11-12 3 118
L3H 12-13 2 1.18
L3I 13-14 2 1.18
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Transformer

Marking

Drawing No.

Winding

No. of tap

No. of turns

wire ©0'

n mm
L3J 14-15 345 0.9
L3K 1516 44 0.5
L3L 16=17 82 0.315
17-18 82 0.315
L4 19-20 20 0.4
Transformer T2 2XN 657 00
Coil 1AK 622 44 L1A 1-2 24 0.4
L1B 2-3 24 0.4
L1C 34 24 0.4
L1D 4-5 24 0.4
L1E 5-6 24 0.4
L1F 67 24 0.4
L1G 7-8 518 0.4
L1H 9-10 24 0.25
L1 10-11 24 0.25
LIK 11-12 24 0.25
L1iL 12-13 24 0.25
L1mM 13-14 24 0.25
LIN 14-15 24 0.25
L1P 518 0.25
LIR 16-17 55 0.4
L2A 18-19 7 0.224
L2B 116 0.224

19-20
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Transformer Marking Drawing No. winding No. of tap No. of turns “:‘"r::
1
L2C 20-21 205 0.224
L2D 21-22 198 0.224
L2E 22-23 396 0.224
L2F 23-24 198 0.224
Other electrical components:
Component Type — Value Drawing No.
Diode D1 KY 703 =
Pilot lamp 7V/0.3 A -
Fuse cartidge 0.2 A/250 V CSN 35 4731
Fuse cartidge 1 A/250 V for 120 V CSN 35 4731
Fuse cartidge 0.8 A’250 V for 220 V CSN 35 4731
Thermal fuse 1AF 495 00
Rectifier V1 rss -11/y 1AN 744 13
Measuring instrument DHRS 200 H'A 1AP 780 22
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OFRAVA: i

Na str. 25 opravte elektronku
6251 na diodu KY 703 a dopln-
te usmérnovad TS53 - 11/1.

Na str. 28 opravte odpor R47

TR 102 20k/A na 10-0,5W4+105~
TR 102 10k/A. |
Na str. 29 opravte kondenza-

tor C 3 na svitkovy TC 180 1M

: . 16 opravte ;oioavbi ‘r
Egligrv fldép"Ega“ na kolik ;

v Tadd "Ea"e //_
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Konstrukéni zmény
. za GZelem zlep¥eni funkce nebo vrhledu pfistroji jsou vyhrozeny.
Doldi publikace o pfeklady pouze se souhlasem dokumentaéni skupiny
vyrobniho zdvodu

TESIA VALASSKE MEZIDICE

Changes in the esign
having for purpose improvement of the function or of the external appearonce
"of the instruments are reserved. Further publications and translations con be
made only in agreement with the publication department
of the manufacturer, the TESLA works.
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