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POUZITI

Generétor je zdroj st¥idavého napéti pravodhlého tvaru
s Sirokym kmito&tovym rozsahem. Pristroj ma rozséh-
1é pouziti pfi laboratornich a opravafskych pracich

v nizkofrekvenéni, televizni a radioloka¢ni technice, .

technice elektronickych poéitacich stroju apod. Gene-
rator lze pouZit pro zjiStovani spravné funkce elektro-
nickych m&Fi¢h kmitoltu, voltmetrd, dekad a pocitacd
a pro modulaci UKV signédlnich generatord. Dalsi pou-
Ziti ma ve funkci zdroje spoustécich impulsl a pro sou-
.Gasnou kontrolu amplitudové a fazové charakteristiky
aktivnich i pasivnich &tyfpéla.

POPIS

Generator obdélnikového napéti je tvofen multivibrato-
rem s elektronovou vazbou na Sirokopasmovy zesilovac
s mf¥izkovym omezenim a katodovymi sledovacdi, umoz-
fiujicimi regulaci vystupniho napéti a dosaZzeni nizké
a stalé vystupni impedance. Zména kmitoctovych roz-
saht se provadi hrubé& pfepindnim kondensatord multi-
vibratoru, plynule zménou predpéti Fidicich miizek
elektronek multivibratoru. Vystupni napéti je vyvedeno
jednak primo pres vazebni kondensator, jednak pres
odporovy déli¢ zapojeny v katodovém obvodu katodo-
vého sledovae a odstupriovany po 10 dB. Vystup délice
je proveden bez vazebniho kondensatoru, coZz umoZziiuje
pouzivat velmi nizkych zatéZovacich impedanci, aniz by
doSlo ke skresleni tvaru vystupniho napéti. Plynula
zména vystupniho napéti se provadi potenciometrem
zafazenym pied katodovym sledovalem. Stdlost napéti

APPLICATION

This generator which is a source of rectangular A, C.
voltages, covers a wide frequency range. It finds wide
application possibilities in laboratory and servicing
work in low-frequency, TV, radar, computer, etc. engi-
neering. It can be employed for the ascertainment of
the correct operation of electronic frequency meters,
voltmeters, decade counters and computers, as well as
for the modulation of U. H. F. signal generators. A furth-
er application is the use of the generator as a source
of triggering pulses for the simultaneous checking of
the phase and amplitude response of active and passive
quadripoles.

DESCRIPTION

The square wave generator is formed by a multivibra-
tor which is electronically coupled to a wideband am-
plifier with grid limitation and cathode followers, the
purpose of which is to enable output voltage control
and to ensure low and constant output impedance. The
frequency ranges are changed coarsely by switching
the capacitors of the multivibrator and continuously
by altering the control grid bias of the multivibrator
tubes.

The produced rectangular voltage is connected directly
to the output via a coupling capacitor and also indirect-
ly through a resistive divider which is in the cathode
circuit of the cathode follower and is tapped in 10 dB
steps. The output of this divider has no capacitor so
as to enable the application of very low loading impe-
dances without distorting the waveform of the output
voltage. Continuous output voltage control is carried




obdélnikového pribéhu je zvySena stabilizaci anodového
napéti.

Kromé vystupniho napéti jsou vyvedeny kratké strmé
impulsy, vhodné ke spousténi Casové zakladny oscilo-
grafu apod., které jsou ziskavany derivaci napéti obdél-
nikového pribéhu. Polarita impulst je zaporna, coz je
dosaZeno omezenim kladnych S$pi¢ek derivovaného pru-
béhu.

Opakovaci kmitoéet strmych impulsii je totoZny s na-
stavenym kmito¢tem obdélnikového napéti.

Kmito€et multivibratoru je moZno synchronizovat vnéj-
Sim zdrojem, takZe lze dosdhnout pfesnosti a stability
kmitoCtu dané vlastnostmi pouZitého synchroniza&niho
zdroje.

BLOKOVE SCHEMA

out with a potentiometer which precedes the cathode
follower. The constancy of the rectangular waveform is
increased by the stabilization of the anode voltage.

_ In addition to the rectangular voltage, the generator

supplies also short steep pulses which are suitable for
the triggering of oscilloscope time base generators, etc.
These pulses are produced from the rectangular wave-
form by derivation and their negative polarity is en-
sured by clipping the positive peaks of the derived
waveforms.

The repetition rate of the steep pulses is identical to
the selected frequency of the rectangular voltage.

The frequency of the multivibrator can be synchroniz-
ed by the application of an external source, in order
to ensure accuracy and stability of the frequency which
is dependent on the properties of the employed sync
source.

BLOCK SCHEMATIC DIAGRAM
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Obr. 2.




vstup synchronizaniho napéti

vystup }YYY impulst

vystup pfimo

vystup délice

pentodovy multivibrator

derivaéni ¢len a diodovy omezovac
mfizkovy omezoval

Sirokopasmovy zesilovac

katodovy sledovac
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NOUBRUNHAO
(A

TECHNICKE UDAJE
Kmito&tovy rozsah:50 Hz—500 kHz

Rozsahy: . 50 — 250 Hz
200 — 1000 Hz

1 — 5 kHz

5 — 25 kHz

20 — 100 kHz

100 — 500 kHz

Vystupni napéti
pii st¥idé 1:1: piimo <0,03 Vg — 2 3 Vg
d8lit 1mvg — 1 Ve £5%
Piesnost déli¢e: + 4 % na stupeii
Tvar vystupniho
napéti: na 500 kHz nastupni hrana < 90 mus
pokles temene pro 50 Hz < 4 %
Vystupni impedance

pfimo: 500 Q

NOoOUBkLUNDHEAO T M

I

P

Synchronizing voltage input

2114

Output of the steep negative pulses

Direct output

Divider output

Pentode multivibrator

Derivation circuit and diode limiter
Grid limiter

Wideband amplifier

Cathode follower

Cathode follower

Resistive divider

TECHNICAL DATA

Frequency
coverage: 50 c/s to 500 kc/s
Ranges: 50 — 250 c/s
200 — 1000 c/s
1 - 5 ke/s
5 — 25 kefs
20 — 100 kc/s
100 — 500 ke/s

Output voltage with
duty cycle 1:1: Direct output: <0.03 V peak-to-peak

to =z 3V peak-to-peak
Output via the divider:

1 mV peak-to-peak

to 1 V peak-to-peak

+ 5%

Accuracy of the

divider:

+ 4 % per step

Output voltage

waveform:

At 500 kc/s the leading edge <90 musec
At %/0 c/s the decline of the pulse top
<4 %




Vystupni

impedance déli¢e:

Vystup VVW
Synchronizaéni
napéti:

Regulace stfidy:
Osazeni:

Prikon:
Napéti:

Jisténi:

Rozméry:

Vaha:

-300 Q
pfi zatiZeni 500 kQ/25 pF cca 15 Vi

polarita zdporna

velikost je pfi 50 kHz cca2V

plynule kolem 1:1
3XEF 80, 1XECC85, 1 )X4NN41,
1X11TA31, 1XEZ80 (6Z31)

35 VA
220 V/120 V; 50 Hz

sitovou tavnou pojistkou
prfi 120 V 0,6 A
pri 220 V 0,3 A

194X250 < 140 mm
asi 6 kg

Output
impedances:
Of the direct
output:

Of the divider:

500 ohms
300 ohms

Output of the steep

negative

pulses Yy
Synchronizing
voltage:

Control of the
duty cycles:
Tube complement:

Power
consumption:

Mains voltage:
Fuse:

Dimensions:
Weight:

Approx. 15 V peak-to-peak at a load
of 500 kohms/25 pF;
negative polarity

Approx. 2 V at 50 ke/s

Continuous around 1:1

3XEF80, 1XECC85, 1X4NN41,
1X11TA31, 1XEZ80 (6Z31)

35 VA
220 V or 120 V, 50 c/s

In the mains circuit:
0.6 A for 120 V
0.3 A for 220 V

1942250 140 mm
6 kg approx.



PRIPOJENI PRISTROJE K SITOVEMU NAPETI

Pfed pfipojenim pfistroje k sitovému napéti se pre-
. svéd¢ime, zda je pfistroj pfepojen na spriavné sitové
napé&ti. Pfepojeni se provadi kotouCkem voli¢e napéti
na zadni sténé piistroje. Je-li tfeba pristroj prepojit
na jiné napéti, vySroubujeme Sroub uprostied volice
napéti, kotou¢ povytidhneme a natoime tak, aby
¢islo, udavajici spravné sitové napéti, bylo pod
trojahelnikovou znadkou. Sroub potom opét za-
Sroubujeme, a tim kotoucek zajistime, Je-li voli¢
napéti v poloze, nakreslené na obr. 3, je piistroj
pfepojen na 220 V. Vedle sitové pfivodky je umis-
téno pouzdro sitové pojistky. Pii zmé&né sitového
napéti je tfeba rovnéz zkontrolovat hodnotu po-
jistky. Hodnoty pojistek pro sitovd napéti 220 V
a 120 V jsou uvedeny v odstavci ,TECHNICKE
UDAJE",

Spojeni kostry pfistroje s ochrannym vodiem je
provedeno tfetim vodi¢em v sitové $ilre,

MERENI )

Generator BM 371 uvedeme do provozu zapnutim vypi-
nade B, coZ indikuje kontrolni zarovka A.

Asi po 5 minutach muZeme pfistoupit k méfeni; tuto
dobu je nutno dodrZovat z ddvodd ustédleni teploty
uvnitf# pristroje.

Nastaveni pozadovaného kmitoétu provedeme pomoci
knoflika I a H. Nejdfive knoflikem I nastavime zvoleny
rozsah kmitoétu a potom knoflikem H nastavime ve
zvoleném kmitoftovém rozsahu poZadovany kmitocet.

v

.

Obr. 3. Fig. 3.

CONNECTION TO THE MAINS VOLTAGE . .

Before connecting the generator to the mains, it is es-
sential to make sure that it is adjusted to the available
mains voltage. If necessary, the voltage setting can be
altered by changing the position of the disc of the
mains voltage selector which is on the back panel of
the instrument. If it is necessary to ceonnect the
instrument to another voltage, the centre of
this- disc has to be removed, the disc partially
withdrawn then rotated so that the number indi-
cating the available mains voltage is against the
triangular mark, and finally the disc must be
pushed home and secured with the screw. If the
selector is set as shown in Fig. 3, then the gene-
rator is adjusted for powering from 220 V A.C.
mains. Next to the voltage selector is the holder
of the mains fuse. Whenever the setting of the
voltage selector is altered, the fuse cartridge
must be exchanged also. Data of the fuse car-
tridge for 220 V and 120 V respectively are
given in the section ,,TECHNICAL DATA®“. The frame-
work ‘of the generator is connected to the protective
con&iuctor of the mains via the third core of the mains
cord.

MEASUREMENT

The BM 371 generator is set in operation with the
switch B which is on the front panel. When the in-
strument is operative, the pilot lamp A glows.

After approximately 5 minutes, the measurement can
be commenced. This period of time must elapse in or-
der to allow for thermal stabilization inside the gene-
rator.



Vystupni napéti obdélnikového pribéhu o velikosti am-
plitudy z rozsahu 1 mV — 1 V odebirdme mezi svor-
kami E a D, napéti o velikosti amplitudy 30 mV — 3 V
Ize odebirat mezi svorkami C a D.

Regulaci amplitudy vystupniho napéti provadime stup-
fiovité knoflikem F a jemné knoflikem G.

Mezi svorkami J a K lze odebirat synchronizaéni impul-
sy zaporné polarity. Chceme-li synchronizovat kmitocet
multivibratoru, pfivddime synchronizaéni napéti na
svorky L a K bud p¥imo, nebo pres vhodny tvarovaci
obvod.

PRIKLADY MERENI

Kontrola kmitoctové charakteristiky aktivniho &tyipélu
bez nosné viny (ni zesilovag, videozesilovaé).
1. Generator obdélnikového napéti
TESLA BM 371
2. Méfeny Ctyipol
3. Osciloskop TESLA BM 370

Pfistroje:

The required frequency is. adjusted with the con-
trols I and H. First of all the frequency range is select-
ed with the control I and then the required frequency
is adjusted within the selected range with the con-
trol H.

The output voltage of rectangular waveform of an am-
plitude within the range 1 mV to 1 V can be drawn

" from the terminals E and D; a voltage within the range

30 mV to 3 V can be derived from the terminals C
and D.

The amplitude of the output voltage can be altered in
steps with the control F and continuously with the
control G. The negative synchronizing pulses are avail-
able between the terminals J and K. If the frequency
of the multivibrator has to be synchronized, then the
sync voltage must be applied to the terminals L and K
either directly or over a suitable pulse-shaping circuit.

EXAMPLES OF MEASUREMENT

Checking the frequency response of an active quadripole
without carrier frequency (L. F. amplifier, video ampli-
fier, etc.)

Instruments employed:
1. TESLA BM 371 square wave

generator

2. TESLA BM 370 C. R. oscil-
loscope

3. The quadripole to be mea-
sured



Zapojeni pFistroji provedeme podle obr. 4.

The measuring setup is indicated in Fig. 4.

BM 370
8M 371

Sty¥Fpol

quadripole
o
o TP o ———
° 40 8 %° : .

N ——————————

Obr. 4.

Na vystup generatoru BM 371 pfipojime vstup Sty¥polu.
K vystupu ze &tyfpolu piipojime vhodny osciloskop
(napf. TESLA BM 370).

Na vstup méfeného aktivniho Ety¥pdlu je pfivadéno na-
péti obdélnikového tvaru. Po prichodu a zesileni &tyf-
pélem se nam prub&h vystupniho napéti zobrazi na
obrazovce oscilografu. Podle deformace puvodniho ob-
délnikového tvaru napéti usuzujeme o vlastnostech
Styfpolu.

Fig. 4.

The input of the quadripole is connected to the output
of the BM 371 rectangular voltage generator. To the
output of the quadripole is connected a suitable C. R.
oscilloscope (e. g. TESLA BM 370). A rectangular vol-
tage is applied to the input of the measured active
quadripole. This voltage becomes visible on the screen
of the C. R. oscilloscope after it has passed the quadri-
pole and has been amplified by it. According to the
deformations to the waveform of the rectangular vol-
tage, the properties of the measured quadripole can be
ascertained.




1. Odchylky od idedlni amplitudové charakteristiky. 1) Deviations from an ideal amplitude response:
- Prabéh napéti na

vstupu Ctyfpdlu vystupu Ctyfpdlu
Voltage waveform across
the quadripole the quadripole
input output
P#i¢ina Cause

vétSi zesileni na
nizkych kmitoctech at low frequencies
(fazovy posuv

(without phase shift)
nenastava)

mens$i zesileni na . Lower amplification
nizkych kmitoétech [_—\_J_L— , at low frequencies

(fazovy postup (without phase shift)

Higher amplification

nenastava)
Obr. 5 Fig. 5. :
2. Odchylky od idedlni fizové charakteristiky. 2) Deviations from an ideal phase response:
Pribéh napéti na
vstupu &étyipblu = vystupu &tyFpélu
Voltage waveform across
the quadripole the quadripole
input output
Pfi¢ina ’ Cause

fazovy predstih
na nizkych
kmitoctech

fazové Zdéni l l i i
nazc;l\;tzek;l;gz eni I/ Lagging phase shift

kmitoétech at low frequencies

Leading phase shift
I at low frequencies

Obr. 6. Fig. 6.
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3. Odhad maximailniho pFendSeného kmito€tu fmax
¢étyfpélu pro pokles zesileni O dB.

vstup &tyFpbélu
The quadripole input

UL

fi .
Obr. 7.

Nastavime na BM 371 takovy kmitolet fi, pfi némz se
na vystupu &tyfpolu uz zadini projevovat zaobleni A.
Pak:

fmax = 10f1

4, Odhad minimalniho pienaSeného kmitoétu fmin Etyr-
pélem je moZno provést nasledujicim zplsobem: na
vstup Ctyfpolu privadime obdélnikové napéti z gene-
ratoru BM 371 a sledujeme jeho tvar na vystupu.

vstup Ctyi'pélu
the quadripole
input

.

50 Hz
Obr. 8.

3) Estimate of the maximum frequency fm.x passed by
the quadripole at a 0 dB amplification drop:

vystup &tyfpélu
The quadripole output

A

pags

Fig. 7.

The BM 371 generator has to be set to such a fre-
quency f; at which a distortion of the peak of the
waveform leading edge (A) starts to become appa-
rent across the output of the quadripole.

Then: fmax = 10f,

4) The minimum frequency fmi. passed by the quadri-
pole at a 3 dB amplification drop can be estimated
in the following way: to the quadripole the rectangle
voltage from the BM 371 generator is applied and
its shape is displayed on the output.

vystup &tyrpblu
the quadripole
output

T K=04

11



Z poklesu temene obdélnikového napéti o kmitoétu
50 Hz uréime z diagramu nejniZsi kmitocCet, ktery &tyi-
polu pienese pri poklesu zesileni o 3 dB.

pro K = 0,4 je fmin = 8 Hz
fm/'n (Hz)

3
50 4

40 1
30
20 1

10

Obr. 9. .

From the decline of the pulse top at 50 c¢/s, the mini-
mum passed frequency fmin can be ascertained:

for K = 0.4 the fmin = 8 c/s

. 1
fmin = log\1-)_ 2(;;'—'?) 107

Fig. 9.

o0 2 o5
Tabulka hodnot funkce fmin = F (K) pro sestrojeni dia-
gramu na obr. 9.

fmin

Hz 0,778 1,66 2,63 3,55 4,56 5,68 6,85 8,17 9,53 11 12,65

Chart for the diagram fmin = F (K):

fiin

c/s 0.778 1.66 2.63 3.55 4.56 5.68 6.85 8.17 9.53 11 12.65

K 005 01 01502 02503 03504 045 05 0,55

fmin

Hz 145 16,8 19,2 22 25,6 32 36,7 47,7

K 005 01 01502 02503 03504 045 0,5 0.55

fmin

c/s 145 168 19.2 22 256 32 36.7 47.7

K 06 065 07 075 08 08 09 09

12

K 06 065 07 075 08 085 09 095



5. Uréeni zdkmitové charakteristiky zesilovaée a vhod-

ného nastaveni korekci a vazeb zesilovale z velikosti
pfekmitlt a poctu zakmitd.

Na vstup &tyfp6lu privadime obdélnikové napéti z ge-
neratoru BM 371 a kontrolujeme jeho pritbéh na ob-
razovce osciloskopu BM 370, ktery upravujeme zafa-

zovanim vhodnych korekénich a vazebnich prvkd.

vstup Ctyipélu
The quadripole

input
Nestabilni zapojeni
Prekompensovéno
Spravné provedeny
zesilovaé
Obr. 10.

Kontrola kmitoétové charakteristiky &ty¥pdlu

s nosnou vilnou (mf zesilovaé, UKV p#ijimaé apod.).

Pristroje: 1. Generator obdélnikového napéti
TESLA BM 371

2. Mérny generator TESLA BM 270
3. Méfeny Ctyrpol
4. Osciloskop TESLA BM 370

5) Ascertainment of the transient response of an ampli-

fier and the suitable adjustment of its compensations,
couplings and correctors: To the input of the qua-
dripole the rectangle voltage from the BM 371 gene-
rator is applied. Its shape can be checked on the
screen of the BM 370 oscilloscope, which is adjusted
by means of suitable coupling and corrector elements.

vystup étyfpolu
The quadripole

output
Unstable
circuitry
Overcompensated
- Correctly built
.+ amplifier
Fig. 10.

Checking the frequency response of a quadripole with
carr)ier frequency (I. F. amplifier, U. H. F. receiver,
etc.).
Instruments employed: 1. TESLA BM 371 square wave
generator
2. TESLA BM 270 A. M. and
F. M. standard signal gene-

rator

3. TESLA BM 370 C. R. oscillo-
scope

4. The quadripole to be mea-
sured

13



BM 270

BM 371 ) °

étyFp6l s nosnou vinou

‘quadripole with
carrier frequency

Obr. 11.

I
()

Generator BM 371 moduluje vf napéti o kmito&tu fo, vy-
rab&éné mérnym generatorem BM 270 obdélnikovym pri-
b&hem. Takto upravené napéti je vedeno na vstup méfe-
ného aktivniho &tyfp6lu. Zesilené napéti je z vystupu
vedeno pres detekini obvod s co nejmensi &asovou
konstantou na vstup oscilografu, kde se nam nf slozka,
kterou bylo modulovano vf napéti, zobrazi s pfislusnym
tvarovym skreslenim. Podle tvaru obdélniki opét ob-
dobné posuzujeme vlastnosti zkouSeného zafizeni, jako
v predchozim prikladé.

14

f

Fig. 11.

WWMIWHM

~—

The BM 371 generator modulates with a rectangular
voltage the H. F. voltage of the carrier frequency f,
which is produced by the BM 270 measuring generator.
The voltage thus processed is applied to the input of
the measured active quadripole. The amplified voltage
from the output of the quadripole is connected to the
input of the oscilloscope via a detector circuit of mi-
nimum time constant. The C. R. oscilloscope displays
the waveform distortion of the L. F. component which
has been used for modulating the carrier frequency f,.
According to the shape of the rectangles, the proper-
ties of the tested equipment can be estimated similarly
as described in the previous example.



PouZijeme-li jako osciloskopu typ BM 370 a je-li nosny
kmitocet £, niZsi nez asi 5 MHz, mUZeme napéti z vy-
stupu zkouSeného Cty¥polu vést pifimo na vstup oscilo-

skopu.
PouZijeme-li misto osciloskopu synchroskopu, musime

privést na vstup synchronizace synchroskopu spoustéci
impulsy z generatoru BEM 371.

&M 371 éty¥pél

quadripole

If the BM 370 C. R. oscilloscope is employed and the
carrier frequency f, is less than 5 Mc/s, then the vol-
tage across the output of the quadripole under test can
be applied directly to the input of the C. R. oscilloscope,
If a synchroscope is employed in lieu of the C. R. oscil-
loscope, then triggering pulses .derived from the BM 371
generator must be connected to the sync input of the
synchroscope. '

synchroskop

synchroscope
TM 1694-B

Obr. 12,

Fig. 12.

15



Generator BM 371 synchronizovdn z vnéjSiho zdroje.

PoZadujeme-li v nékterych pfipadech vysokou stabilitu
a presnost kmitoétu generatoru BM 371, je nutno jej
synchronizovat z vnéjSiho zdroje. BM 371 ma potom
stabilitu a presnost kmito&tu synchroniza&niho zdroje.

V uvedeném prikladé je generator BM 371 synchronizo-
van RC generatorem BM 344.

BM 344

Synchronization of the TESLA BM 371 square wave ge-
nerator by an external source.

1f for some special application high stability and accu-
racy of the frequency delivered by the BM 371 genera-
tor are essential, then the generator can by synchro-
nized by the application of an external source. In the
following setup the BM 371 generator is synchronized
by the BM 344 RC generator.

8M 371

(o]
Podminka dobré ® Prerequisite for
synchronizace: @ @ o© correct
5fp<fy o o @ fi synchronization:
@’ @ \40 "o%@g o ’VV\I 5f2<f1
o
Wy B
Obr. 13. ° f2 Fig. 13.

Kontrola ss napéti a proudu.

Potenciometr R3 nastaven ve stfedu kmito¢tového roz-
sahu (asi 15 kHz), pristroj osazen elektronkami.

U =23V 5% I+ = 59 mA
U, = 126 V I, = 26 mA
U =110 V Is = 33 mA
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Checking D. C. voltages and currents.

The potentiometer R3 is adjusted with the centre of
the frequency range selected (approximately 15 kc/s)
and with the instrument fitted with tubes.

U =235V 5% I, = 59 mA
U, = 126 V I. = 26 mA
U, = 110 V I, = 33 mA



P#i ladéni se méni hodnota Uz a I o cca * 10 %; nap&ti
a proudy méFeny Avometem (Ri = 1000 Q/V).

Tabulka ss hodnot proudu a napéti pro jednotlivé elek-
tronky pfi kmito¢tu f = cca 10 kHz a st¥idé 1:1. Na-
péti méfeno voltohmmetrem. (VSechny hodnoty jsou
informativni.)

During tuning, the magnitudes of U, and I, alter by
approximately * 10 %; the voltages and currents were
measured with a voltammeter Avomet (Ri = 1000
ohms/V).

Current and voltage data of the tubes at f = 10 kc/s
approx. and at a duty cycle of 1:1. The voltages are
measured with a voltohmmeter. (All the data in the ta-
ble are for information only.)

Ua Ug, Ia Ig, Na Ng, Ix

E2[{100V| 110V (8,6 mA(3,5mA|0,87 W|0,393 W| 24275

E3|100V | 110V |8,6 mA|3,6 mA|0,87 W|0,395 W mA¥*)

E4]100V|[100V [9,2 mA|2,3mA|1,04 W|[0,276 W | 11,5 mA

E5[130V

E7|150V 16,5 mA

*) kolisa s ladénim.

Ua Ug, Ia 1ge Na Ng. Ix

E2[100V | 110 V {8,6 mA |3,5mA |0,87 W]0,393 W | 24—27.5

E3]|100V | 110 V |8,6 mA {3,6 mA 0,87 W|0,395 W mA¥*)

E4]100V 100V |9,2mA|2,3mA|1,04 W|0,276 W | 11.5 mA

E5(130 V

E7]1150 Vv

16.5 mA

*) Fluctuates during tuning.
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Resistors:

LIST OF ELECTRICAL COMPONENTS

No. Type Value Max. load Tolirao%ce Standard CSSR
R1 carbon layer 10 kQ 0.25 W 10 TR 101 10k/A
R2 carbon layer 6.8 kQ 0.25 W 10 TR 101 6k8/A
R3 potentiometer 1 MQ 05 W WN 694 06 1M/G
R4 carbon layer 3.3 kQ 05 W 10 TR 102 3k3/A
R5 carbon layer 5 kQ 01 W 2 WK 681 01 5k/C
R6 potentiometer 100 kQ 0.2 W WN 790 25 100k
R7 potentiometer 50 kQ 05 W WN 694 02 50k/N
R8 potentiometer 100 kQ Ul W WN 790 25 100k
R9 carbon layer 5 k@ 01 W 2 WK 681 01 5k/C
R10 carbon layer 3.3 kQ 05 W 10 TR 102 3k3/A
R11 carbon layer 470 kQ 05 W 10 TR 102 M47/A
R12 carbon layer 1.2 kQ 0.25 W 10 TR 101 1k2/A
R13 wire-wound 6.8 kQ 4 w TR 611 6k8

R14 carbon layer 1 kQ 05 W 10 TR 102 1k/A
R15 carbon layer 1.2 kQ 05 W 10 TR 102 1k2/A
R16 wire-vound 3.9 kQ 4 W 10 TR 611 3k9/A
R17 carbon layer 3.3 MQ 0.25 W 10 TR 101 3M3/A
R18 wire-wound 4.7 kQ 4 w TR 611 4k7

R19 potentiometer 1 kQ 05 W WN 694 02 1k/N
R20 carbon layer 390 Q 1 1AK 650 61

R21 carbon layer 3.3 MQ 0.25 W 10 TR 101 3M3/A
R22 carbon layer 820 Q 1 1AK 650 63

R23 carbon layer 560 Q 1 1AK 650 62

R24 carbon layer 820 Q 1 1AK 650 63

R25 carbon layer 700 Q 0.25 W 5 1AK 650 48

R26 carbon layer 560 Q 1 1AK 650 62

R27 carbon layer 820 Q 1 1AK 650 63

R28 carbon layer 560 O 1 1AK 650 62

R29 carbon layer 820 Q 1 1AK 650 63

R30 carbon layer 390 Q@ L 1AK 650 61

R31 carbon layer 51 kQ 025 W 5 TR 101 51k/B
R32 carbon layer 22 Q 05 W 10 TR 102 22/A
R34 carbon layer 820 Q 05 W 10 TR 102 820/A

19



Capacitors:

.D.C. 1
No. Type value Max. tgg eC To. france Standard CSSR
C1 mica 27 pF 500 V 10 WK 714 07 27/A
Cc2 mica 1,000 ©F 500 V 10 WK 714 08 1k/A
C3 mica 33 pF 500 V 10 WK 714 07 33/A
C4 mica 372 pF 500 V 2 WK 714 08 372/C
C5 paper 1,500 pF 400 V 10 TC 153 1k5/A
C6 mica 7,500 pF 500 V 2 TC 213 7Tk5/C
C1 mica 100 pPF 500 V 2 WK 714 07 100/C
C8 paper 39,000 pF 400 V 10 TC 153 39k/A
Cc9 mica 1,000 F 500 V 2 WK 714 08 1k/C
C10 paper 0.15 uF 260 V TC 162 M15
C11 paper 4,700 pF 400 V TC 163 4k7
C12 electrolytic 100 13 250 V TC 528 G1
C13 mica 33 pPF 500 V 10 WK 714 07 33/A
C14 mica 372 pPF 500 V 2 WK 1714 08 372/C
C15 paper 1,500 pPF 400 V 10 TC 153 1Kk5/A
C16 mica 7,500 pF 500 V 2 TC 213 Tk5/C
C17 mica 100 pF 500 V 2 WK 714 07 100/C
C18 paper 39,000 pF 400 V 10 TC 153 39k/A
C19 mica 1,000 pF 500 V 2 WK 714 08 1k/C
C20 paper 0.15 nF 260 V TC 162 M15
C21 paper 4,700 pF 400 V TC 163 4k7
Cc22 paper 0.47 uF 160 V TC 161 M47
ca3 electrolytic 4 uF 450 V TC 597 4M
C24 electrolytic 8 LE 350 V TC 596 8M
C25 paper 0.47 uF 160 V TC 161 M47
C26 electrolytic 100 uF 250 V TC 528 G1
c27 paper 0.47 pIT" 160 V TC 161 M47
C28 electrolytic 100 nF 250 V TC 528 G1
C29 electrolytic 5 uF 350 V TC 909 5M
C30 trimmer 45 pF 500 V TK 810 45
C31 trimmer 45 pF 500 V TK 810 45
C32 mica 5.1 pF 500 V 5 TC 200 5J1/B
C33 mica 47 pF 500 V 5 TC 200 47/B
Transformers and coils:
Component Drle\ll\(:)v'mg Winding lfg;,f’sf ‘iﬁ{ln;gn?
Mains transformer 1AN 661 93
Coil of the mains transformer 1AK 622 94 L1A 507 0.250
L1B 507 0.250
L1C 46 0.350
L2A 1125 0.140
L2B 1125 0.140
L3 32 0.850

20




PRAHA — CZECHOSLOVAKIA

K o= 500 - E-a |I1/62 Grafia 02 2326.62
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