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Fig. 1.
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— Continuous adjustment of the internal sync fre-

quency

— Selector switch of the internal sync frequency
— Synchronization switch

— Selector of the sync pulse delay

— Continuous adjustment of the sync pulse delay
— Selector of the measuring pulse delay

— Selector of the measuring pulse duration

— Continuous adjustment of the measuring pulse

duration

— Selector of the measuring pulse polarity
— Measuring pulse output

— Sync. pulse output

— Mains switch

— Pilot lamp

Sockets for position modulation
Terminals for the connection of an external
voltage



POUZITI

Impulsni generator Tesla BM 412 je uréen pro nejraz-
. néjsl pouZiti v impulsové technice. V radiolokatni
technice muZe slouzit jako zdroj vysilacich radiolo-
kaénich impulsi, v televizni technice je vhodny k ur-
Zovani impulsovych prenosovych vlastnosti bézZnych
obrazovych zesilovaét az do kmitottu 6 MHz. Impulsni
generdtor lze pouZit jak pro laboratorni ucely, tak i pro
opravy nejriiznéjsich zafizeni v impulsové technice.

Plynule regulovatelny vzéjemny tasovy posuv mérného
a soubdhového impulsu umoZiiuje spolehlivé pozorovéni
mérného impulsu na synchroskopu.

Vystup 75 @ umoZfiuje pienos mérného impulsu normél-
nim 75 ohmovym souosym kabelem na vétsi vzdalenost.
Moznost vlastniho spousténi odstrafiuje v mnoha piipa-
dech nutny nf generitor. Naopak moZnost spousténi
rfiznymi prubshy usnadfiuje prace na sloZitych impuls-
nich zafizenich (radiolokatory, televizni obvody atd.).

POPIS PRISTROJE

Impulsni generdtor Tesla BM 412 je zdrojem mérnych
a soubshovych impulst s nezavisle nastavitelnym caso-
vym zpozdénim proti spoustécimu impulsu.

Mérné impulsy maji volitelnou polaritu (kladnou i za-
pornou) a plynule proménnou Sifku od 0,1 do 30 usec
(viz obr. 2) a lze je polohové modulovat v rozsahu
+ 10 psec. Casové zpozdéni je nastavitelné.

APPLICATION

The TESLA BM 412 pulse generator is intended for the
most varied application in pulse technics. In radar tech-
nics it can be applied as a source of transmitting inter-
cepting pulses, in TV technics it is suitable for the de-
termination of the pulse-transmission properties Of
standard video amplifiers of frequencies up to 6 Mc/s.
The pulse generator can be applied not only for labo-
ratory purposes, but also for the repair of the most va-
ried equipments employed in pulse technics.

The continuously controllable mutual time shift of the
measuring and sync pulses enables the reliable obser-
vation of the measuring pulse on the synchroscope.

The output of '75 ohms enables the transmission of the
measuring pulse via a standard 75 ohms coaxial cable to
larger distances. The self-triggering in many cases dis-
penses with the necessity of an A. F, generator. On the
other hand, the external triggering with various wave-
forms simplifies work with complicated pulse equipment
(radar, TV circuits, etc).

DESCRIPTION OF THE INSTRUMENT

The TESLA BM 412 pulse generator is a source of mea-
suring and sync pulses with independently controllable
time delay in relation to the triggering pulse.

The measuring pulses are of arbitrary polarity (positive
or negative) and their duration is continuously change-
able from 0.1 to 30 usec (see Fig. 2), and they can be
position modulated within the range * 10 psec. The
time delay is adjustable, The sync pulses are of constant



CASOVY DIAGRAM FUNKCE

1. Multivibrator I
(osazen elektronkou E1).

2. Derivovany prubéh I na

tlumivee L1.

3. Spoustéei impuls pro multivibra-
tor II (E7).

4, Zpozdéni mérného impulsu ziska-

né multivibratorem II.

5. Derivovany prﬁbéh IT na
sekundaru L2,

R

6. Spoustéci impuls vyrabény
v tvarovacim stupni (E8) pro

S

01-30us

spousténi multivibratoru IIIL

7. Mérny impuls vyrobeny v multi-

1-50us

vibratoru III (E9, E10).

8. Zpozdéni soub&hového impulsu
ziskané multivibratorem IV (ES).

e

9. Derivovany prubéh IV na
sekundaru L3. .
0,25 1S
Lined
l 10. Soub&hovy impuls vyrabény
tvarovacim stupném (E6).

Qbr.. 2.

Fig. 2.

OPERATIONAL TIME DIAGRAM
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10.

Multivibrator I
(fitted with the tube E1).

. Derivated waveform I

(on the inductance L1).

. Triggering pulse for the multi-

vibrator II (E7).

. Delay of the measuring pulse ob-

tained from the multivibrator IIL

. Derivated waveform II

(on the secondary winding of the
transformer L2).

. Triggering pulse produced by the

shaping stage (E8) for triggering
the multivibrator IIIL.

. Measuring pulse produced by the

multivibrator III (E9, E10).

. Delay of the sync pulse produced

by the multivibrator IV (ES).

. Derivated waveform IV

(on the secondary winding of the
transformer L3). 3

Sync pulse produced by the sha-
ping stage (E6).




Soub&hové impulsy maji konstantni Sifku a kladnou po-
laritu. Na impulsnim generdtoru lze nastavit Casové
zpoZdéni soub8hového impulsu za impulsem spouStécim.
Mérné a soubshové impulsy jsou tedy proti sobé Easové
posouvatelné a jsou vyvedeny konektory J a K.

Pro snadné ziskani predstavy o €innosti pfistroje a vza-
jemném vztahu mezi impulsy je na obr. 2 uveden ¢aso-
vy diagram funkce pfistroje a na obr. 3 blokové schéma.

duration. and positive polarity. On the pulse generator
the time delay of the sync pulse can be set to lag be-
hind the triggering pulse. Thus the measuring and sync
pulses are mutually adjustable in time and are connec-
ted to the connectors J and K.

For explanation of the operation of the instrument and
of the mutual relation between the pulses, in Fig. 2
is given an operational time diagram and in Fig. 3
a block schematic diagram.
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Obr. 3.

1 multivibrator I a — svorky pro vnéjsi
synchronizaéni napéti

4 multivibrator II
6 tvarovaci stupeni E8

7 multivibrator III b — vystup mérného impulsu

8 invertor

9 multivibrator IV ¢ — vystup soub&hového
impulsu

10 tvarovaci stupeii E6
11 tvarovaci obvody v
spoustécich impulst

Fig. 3.
1 Multivibrator I a — Terminals for the
external synchro-
: nizing voltage
4 Multivibrator II °
6 Shaping stage E8
7 Multivibrator III
8 Inverter b — Measuring pulse

output
9 Multivibrator IV
10 Shaping stage E6
11 Pulse shaping circuits ¢ — Sync pulse output
of the triggering pulses



Generator spoustécich impulsit — volnob&zny multivi-
brator I (osazen elektronkou E1) ma4 regulovatelny kmi-
totet obdélnikového napéti v rozsahu 100 Hz—30 kHz,
které je zesileno v elektronce E4 a soucasné derivovano
indukénosti L1. Zaporny impuls, vznikly derivaci se-
stupného &ela je omezen polovodic¢ovou diodou E16,
kladny impuls vznikly derivaci ndstupniho Eela' spousti
monostabilni multivibrator (E7), ktery vyrabi obdélni-
kové napéti s volitelnou dobou trvéni, slouZici k vy-
tvofeni nastavitelného odstupu mérného impulsu od
spoustéciho.

Toto obdélnikové nap&ti z multivibratoru je derivovano
derivadnim transforméatorem L2 a upraveno diodou E20.
Takto upraveny impuls prochazi tvarovacim stupném,
osazenym elektronkou E8, vyrab&jicim impulsy, slouZici
k spousténi monostabilniho multivibratoru III, osazeného
E9 a E10. Multivibrator III. vyrabi obdélnikové napétl
mérného impulsu, které je vedeno pres vystupni inver-
tor, osazeny Ell, zajiStujici nizkou a stalou vystupni
impedanci spolu s volbou polarity mérného impulsu na
vystupni konektor.

Vhodné upravené napéti odebirané z vystupniho obvodu
elektronky E4 spou$ti dalsi monostabilni multivibrator
osazeny elektronkou E5, vyrabé&jici obdélnikové napéti
s volitelnou dobou trvani, vytvarejici odstup soub&ho-
vého impulsu od spoustéciho. Toto napéti je op&t deri-
vovano derivaénim transforméatorem L3, vhodné tvaro-
vano polovodiGovymi diodami E21, E26 a takto ziskany

The triggering pulse generator — the flywheel multi-
vibrator 1 (fitted with the tube El) — produces
a rectangular voltage of controllable frequency within
the range 100 c/s to 30 kefs. This voltage is amplified
by the tube E4 and simultaneously derivated by the
inductance Ll1. The negative pulse, produced by the
derivation of the pulse decay-time is limited by the
semiconductor diode E16, the positive pulse produced
by the derivation of the pulse rise-time is triggered by
the monostable multivibrator (E7) which “produces
rectangular voltage of controllable duration for the
production of an adjustable distance between the mea-
suring and triggering pulses.

This rectangular voltage from the multivibrator is de-
rivated by the derivation transformer L2 and adjusted
by the diode E20. The adjusted pulse passes the shap-
ing stage which employs the tube E8 and produces
pulses applied for the triggering of the monostable
multivibrator III. This multivibrator employs the pen-
todes E9 and E10 for producing the rectangular mea-
suring pulses which are connected to the output con-
nector over an output inverter (fitted with the tube
Ell) for ensuring a low and constant output impedance
and arbitrary polarity of the measuring pulse to the
output connector.

The suitably shaped voltage taken from the output cir-
cuit of the tube E4 triggers a further monostable multi-
vibrator which employs the tube E5. This multivibrator
produces a rectangular voltage of controllable dura-
tion, for setting the difference between the sync and
triggering pulses. This voltage is again derivated by the



kladny impuls ze sestupného gela impulsu multivibra-
toru s E5 je nadale upraven v tvarovacim stupni E6
a slouZi jako zdroj soub&hovych impulst o konstantni
Sifce, které jsou vyvedeny na konektor K (obr, 1).

Impulsovy generdtor Ize spoustét startovacimi impulsy
z vestavéného volnob&zného multivibratoru s plynule
ménitelnym kmitoétem, nebo externim napétim se sinu-
sovym nebo obdélnikovym prub&hem a kladnymi nebo
zapornymi impulsy, které pFivadime na vstup vnéjsi
synchronizace. Synchronizagni napéti je vedeno podle po-
larity a tvaru prbéhu do tvarovacich obvodd, kde je
vhodné zpracovano, aby byla zajiSténa pfesna funkce
impulsového generatoru.

TECHNICKE UDAIJE

slynule proménny v Sesti rozsazich:
0,1 ps; 0,3 us;1 us; 3 us;10 us; 30 us
<35 mus
<50 mus

Mérny impuls:

Nabéh impulsii:
Dobéh impulst:
Vystupni napéti:
Kladny impuls pfi‘zatézi 75 Q: >7,2 V5§
Zaporny impuls pri zatézi 75 Q: >7,2 VS8
Sifka mérného i soub&hového impulsu je méfena na
hlading odpovidajici 0,5 U max.

o 1
T 0

Nejvy38i pInéni:

derivation transformer L3 and suitably shaped by the
semi-conductor diodes E21 and E26. The received posi-
tive pulse from the pulse decay-time of the multivibra-
tor fitted with E5 is adjusted in the shaping stage E6
and serves as a source of sync pulses of constant du-
ration which are connected to the connector K (Fig. 1).

The pulse generator can be triggered by pulses from
the built-in flywheel multivibrator of continuously con-
trollable frequency, or by an external voltage of either
sinusoidal or rectangular waveform and by positive or
negative pulses which are connected to the input of the
external synchronization. The sync voltage is connec-
ted, according to the polarity and waveform, to the
pulse shaping circuits, where it is suitably processed
so as to ensure exact operation of the pulse generator.

TECHNICAL DATA

Measuring pulse: Continuously controllable in six
ranges:
0,1 usec; 0,3 usec; 1 psec; 3 upsec;

10 usee; 30 psec

<35 mysec.
<50 myusec.

Pulse rise time:
Pulse decay time:

Qutput voltage:
Positive pulse (75 ohms load): >7.2 Vp-p
Negative pulse (75 ohms load): >7.2 Vp.p

The duration of the measuring and sync pulses is ex-
pressed at a level corresponding to €.5 U max:
Tp 1

Max. pulse/interval ratio: =
l'l;l'}




" Pokles yrcholu impulsti na 10 ysec pii zatiZeni 75 ohmi

— 1 9%. Casové zpozdéni mérného impulsu vi&i spousté-

cimu impulsu:
prepinagem 1,5 — 3 — 10 — 30 xs + 20 %
pfi plnéni Tapord / Tepak max.t 1215,

Funkéné vyhovuje do plnéni 1:3 (Tapoza S€

pfi vySSim plnéni zkrati).

Polohové modulace:
Na rozsahu zpoZzdéni
30 us max. £ 30 % ) nastaveného zpozdé-
10 wus max. £ 30 % p ni pii modulaénim
3 us max. £ 20 9% ) napéti asi 4 V&S
Sife pasma polohové modulace (pfi poklesu o 3 dB):
2 Hz—1500 Hz

Soubéhovy impuls: }
Sirka: asi 0,20 us

nabéh impulsu: asi 100 mus
napéti: =10 V&s

Kladny impuls, vystupni impedance 200 £.

Casové zpozdéni soubdhového impulsu v spoustd-
cimu impulsu:
1—50 ws ve 4 rozsazich: 1 us — 2 us —
5 us — 15 us — 50 ps pfi plnéni Tepeza [Topak
max. 1:15. Funkéné& wvyhovuje do plnéni
1:3 (T.pora se pii vySSim plnéni zkrati).

Tilt of the pulse top to 10 psec at a load of 75 ohms
— 1%. Time delay of the measuring pulse in relation
to the triggering pulse:

Switch-controlled 1.5 — 3 —
— 10 — 30 ysec * 20 9% at a
ratio of Tdelay /[ Trep = max.
1:15. Suitable up to a ratio of
1:3 (T dgelay at a higher ratio
is shortened).
Position modulation: With the following delay ranges
set:
30 wsec max, = 30 % Of the adjusted delay at
10 usec max. * 30 % a modulation voltage of
i 0 approximately 4 V peak-
3 psec max. + 20 % focpoak.
Bandwidth of the position modulation (for a drop of
3 dB):
2 cfs to 1,500 cfs.

Sﬂmc pulses: Duration: 0.25 usec approx.
Pulse rise-time: 100 musec approx.
Voltage: >10 V peak-to-peak.

Positive pulse, output impedance 200 ohms.

Time delay of the sync pulse in relation to the trig-
gering pulse: }

1 to 50 uwsec in 4 ranges: 1 usec — 2 usec
— 5 psec — 15 usec — 50 wsec at a ratio
of Tdelay [Trp = max. 1:15. Suitable up to
a ratio of 1:3 (Tdeny at a higher ratio is
shortened).



Spousténi (synchronizace):

Vnitini:

Vnéjsi:

Impulsni:

Presnost:

kmitodtovy rozsah 100 Hz—30 kHz, plynulé
nastaveni v 6 rozsazich: 100 Hz — 300 Hz
_ 1 kHz — 3 kHz — 10 kHz — 30 kHz.

sinusovy a obdélnikovy prabéh
kmitottovy rozsah 10 Hz—150 kHz
vstupni napéti 0,5 Veff min.—50 Veff max.

kmito&tovy rozsah 0—150 kHz

minimélni Sifka 0,1 ps

ystupni napdti £ 7 V88 min. aZ + 50 V&8
max.

Obé stupnice pFistroje (délka mérného im-
pulsu jemng, kmitoCet vlastni synchronizace
jemng) slouzi jen k hrubému odedteni
(chyba muZe dosahnout asi 20 %). Pro
presné méteni délky impulsu pouziva se
synchroskopu. Pfi pozadavku presného opa-
kovaciho kmitottu se pouZiva vnéjsiho bu-
zeni, Véechny uvad&né tolerance plati pii
napajeni pristroje ze sitd pres stabilisator
Kfi¥ik ST 500. Kolisani sitového napéti
se projevi kolisanim amplitudy vystupniho
impulsu.

Osazeni elektronkami:
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5xECC85, 3X6F32, 3XELSS, 1xEZ81,
14 3NN41. (Pfi vymené elektronek je nut-
no dostavit pEislusné obvody.)

Triggering (or synchronization):

Internal:

External:

e il

By pulses:

=1 A
"

Accuracy:

Frequency range: 100 c/s to 30 kc/s, conti-
nuously controllable in 6 ranges: 100 c/s —
300 cfs — 1 kefs — 3 ke/ls — 10 kefs —
30 kefs.

Sinusoidal or rectangular waveforms. Fre-
quency range: 10 cfs to 150 kefs. Input vol-
tage: 0.5 VR.m.s. min. to 50 VR.M.s. max.

Frequency range: 0 to 150 ke/s.

Min. duration: 0.1 pusec.

Input voltage: + 7 V peak-to-peak min.
to + 50 V peak-to-peak
max.

The two dials of the instrument (duration
of the measuring pulse fine, frequency of
the internal synchronization fine) are ap-
plicable only for coarse reading (the error
can reach approximately 20 %).

For accurate measurement of the pulse du-
ration, a synchroscope has to be used.
When an accurate repetition rate is requi-
red, then external drive must be employed.
All the listed tolerances are valid with the
instrument powered from the mains over a
KRIZIK ST 500 stabilizer. Mains voltage
fluctuations cause amplitude fluctuations of
the output pulses. :

Tube complement:

3X6F32, 5XECCS5, 3XELS3, 14X3NN4l,
1XEZ81 (When exchanging a tube, it is es-
sential to readjust the pertaining circuit.)




Napéjeni: 220 nebo 120 V * 10 % 50 Hz

<100 VA Sowrihgn
Pfistroj funkéné vyhovuje pfi sitovém nap&ti 220 nebo
120 V + 10 %. '

Prikon:

Jisténi: tavnd pojistka pro 220 V:1 A[250 V
°  tavna pojistka pro 120 V:2 A/250 V
tavna pojistka anodova: 0,25 A/250 V

Rozméry: 490185340 mm
Vaha: asi 20 kg

PFisluSenstvi:
Privodni sitova sfidra, 2 koaxialni zastréky,
satek s nahradnimi pojistkami.

Powering: 220 V or 120 V * 10 %, 50 c/s.

Power consumption:
<100 VA
The instrument operates reliably with a
mains voltage of either 220 V or 120 V

+ 10 %.
Protective devices:
Fuses: 1 A/250 V for 220 V
2 A/250 V for 120 V
Anode fuse:  0.25 A/250 V
Dimensions: 490:X185> 340 mm
Weight: 20 kg approx.
Accessories:

Mains connection cord, 2 coaxial plugs, bag
with spare fuses.
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‘tdhneme prepinaci kotoufek, pootofime a

PRIPOJENI A PREPINANI SITOVEHO NAPETI

Pfed pripojenim piistroje na sit nutno zkontrolovat, zda
volié sitového napéti na zadni sténé pfistroje je nasta-
ven na spravné sitové napéti a jsou-li v drZacich po-
jistek vlozky o spravné hodnoté. Z tovarny je pFistroj
pfepojen na 220 V — voli¢ je nastaven tak,
7e udaj ,,220“ je pod trojihelnikovou znat-
kou (obr. 4). Je-li nutné pFepojit pristroj
na 120 V, uvolnime zajistovaci pasku, vy-

opét zasuneme tak, aby pod trojuhelnikovou
znatkou byl ddaj ,120“. ZajiStovaci pasku
opét upevnime. P¥i pFepojovani pfistroje na
jiné sitové napéti je tfeba vyménit i pojist-
ku. Hodnoty pojistek pro obé& sitova napéti

Obr. 4,
jsou uvedeny v odstavci Technické tdaje. Bt

Spojeni kostry pFistroje s ochrannym vodicem je pro-
vedeno tfetim vodiem v sitové Silre.

MERENI

Pristroj zapneme sitovym vypinatem L na prednim pa-
nelu (obr. 1). Zapnuti piistroje je: indikovano rozsvice-
nim kontrolni zarovky M. Po zapnuti piistroje nutno
yydkat asi 5 minut, aZ se teploty v pristroji tastetné
vyrovnajl
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CONNECTION TO THE MAINS AND MAINS VOLTAGE
SELECTION

Before connecting the instrument to the mains, it is
essential to check whether the mains voltage selector
on the back panel of the instrument is set to the
available mains voltage and whether the fuses in the
fuse holders are of the correct values, The instrument
is set to 220V by the makers — the voltage
selector is set so that the indication ,220“ is
below the triangular mark (Fig. 4). If it is ne-
cessary to connect the instrumentto 120 V,
then the retaining strip has to be loosened,
the disc of the voltage selector pulled out
and turned so that the indication ,120" is
below the triangular mark, then it has to
be pushed home again, and the retaining
strip has to be fixed anew. Whenever the
instrument is switched to another voltage,
it the mains fuse has to be exchanged. The
Fig. 4. values of the fuses for both mains volta-

; ges are given in the section , Technical data®.
The framework of the instrument is connected to the
zero conductor of the mains via the third conductor of
the mains cord.

MEASUREMENT

The instrument is switched on with the control L which
is on the front panel (Fig. 1). When the pilot lamp M
lights up, it indicates that the instrument is powered.
After switching on, approximately 5 minutes must
elapse to allow the temperature inside the instrument
to become partially equalized.



Vestavény generator spoustécich impulsi uvedeme
v ¢innost pfepnutim prepinace SYNCHRONIZACE"
oznafenym na obr. 1 jako C do polohy ,VLASTNI“. Roz-
sah kmitodtu spoustéciho generatoru nastavime piepi-
nadem ,,KMITOCET VLASTNI SYNCHRONIZACE HRUBE"
(B — obr. 1). PoZadovany kmito€et nastavime knoflikem
se stupnici, oznafenym ,JEMNE® (A), umisténym nad
piepinatem B. PouZijeme-li ke spousténi vnéjsiho na-
péti, které privedeme na svorky ,VNEJSI SYNCHRONI-
ZACE“ (0Q), pfepneme prepinaé ,SYNCHRONIZACE" (C)
do pfislusné polohy podle toho, provadime-li spouSténi
generatoru impuls sinusovym pribéhem, nebo impul-
sem kladné, pFipadn& zaporné polarity.

Zpozdéni mérného impulsu je nastavitelné jén stupio-
vité pfepinacem ,ZPOZDENI MERNEHO IMPULSU" (F).

Zpozdéni soub&hového impulsu regulujeme stupfiovité
prepinatem ,,ZPOZDENI SOUBEHOVEHO IMPULSU* (D)
a plynule ota€enim knofliku LJEMNE® (E). Timto po-
psanym postupem provadime spousténi generdatoru meér-
ného a soubdhového impulsu se vzajemnym gasovym
posuvem, ur&enym nastavenym zpoZdénim.

Mérny impuls je vyveden na zasuvku koaxidlniho ko-
nektoru, oznatenou ,VYSTUP MERNEHO IMPULSU* (J).
Polarita mérného impulsu se pFepind prepinacem wPO-
LARITA® (I), &isla u poloh tohoto prepinate udavaji ve-
likost vystupniho napéti naprézdno. Vystupni impedance
kladného impulsu je 75 @, zaporného impulsu 320 Q.

The built-in generator of triggering pulses is set in
operation by switching the control +TRIGGERING", mar-
ked C in Fig. 1, to the position ,INT®. The frequency
range of the triggering generator is set with thesswitch
LINT. TRIGGER-FREQUENCY COARSE“ (B in Fig. 1).
The required frequency is adjusted exactly with the
dial marked ,FINE“ (A) which is above the switch B.
If an external voltage is applied for triggering, it has
to be connected to the terminals ,EXT. TRIGGERING®
(0), then the switch ,TRIGGERING" (C) has to be set
to the appropriate position according to whether the
triggering of the generator has to be carried out by
a sinusoidal waveform, or by a positive or negative
pulse. The delay of the measuring pulses is controllable
only in steps with the switch +MEASURING PULSE DE-
LAY" (F).

The delay of the sync pulse is controlled in steps with
the switch ,SYNC PULSE DELAY" (D) and continu-
ously with the control ,FINE® (E). In this manner the
generator of the measuring pulse and the generator of
the sync pulse are set in operation with a mutual time
difference determined by the selected delay.

The measuring pulse is connected to the socket of the
coaxial connector marked ,MEASURING PULSE OUT-
PUT"(J)..The polarity of the measuring pulselis switched
with the control ,POLARITY“ (I); the numbers at the
positions of this control indicate the magnitude of the
output voltage without load. The output impedance of
the positive pulse is 75 ohms, and of the negative pulse
320 ohms.

"It the voltage of the measuring pulse is taken from the

generator by a coaxial cable with a characteristic im-
pedance of 75 ohms, and approximately 1 m long, ter-
minating in a resistor of 75 ohms, then the voltage on

13




Odebirdme-li napdti mérného impulsu koaxidlnim kabe-
lem o charakteristické impedanci 75 Q, délce asi 1 m
a zakontenym odporem 75 Q, vznikne na ném napé&tl
o amplitudé asi 8 V pro ob& polarity, Ndbéh mérného
impulsu je <35 mus, dobéh je <50 mus.

. Délka mérného impulsu se piepina hrub& prepinacem
oznatenym ,DELKA MERNEHO IMPULSU HRUBE" (G).
Jemné nastaveni délky impulsu se provadi knoflikem
LJEMNE® (H), umisténym nad pfepinatem G.

Soubghovy impuls kladné polarity o velikosti amplitudy
asi 10 VE§ a dobg trvani 0,25 us odebirdme ze zasuvky
koaxidlniho konektoru oznateného ,VYSTUP SOUBEHO-
VEHO IMPULSU® (K)..

Vystupni impedance je 200 Q. Dovolené plnéni mérného
impulsu, tj. pomér mezi dobou trvdni mérného impulsu
Tp a dobou mezi dvéma impulsy T je uréen podle obr,
5 vyrazem:

T 1
-_
5o 10

Obr."o.
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it is of an amplitude of approximately 8 V for both po-
larities. The rise time of the measuring pulse is
<35 musec and the decay time is <50 musec.

The duration of the measuring pulse is switched coar-
sely with the control marked ,MEASURING PULSE
LENGTH COARSE“ (G).

Fine setting of the measuring pulse duration is carried
out with the control ,FINE“ (H) which is above the
switch G.

The sync pulse of positive polarity and of an ampli-
tude of approximately 10 V peak-to-peak and of a du-
ration of 0.25 usec, can be derived from the socket of
the coaxial connector marked ,SYNC PULSE OUTPUT"
(K). The output impedance is 200 ohms, The permis-
sible pulsefinterval ratio of the measuring pulse, i. e.
the ratio between Tp, which is the duration of the mea-
suring pulse, and Trp , which is the time between two
pulses, determined according to Fig. 5 by the relation:

Fig. 5.



Volbu vhodné délky mérného impulsu T nam usnadni
graf na obr. 6.

Obr. 6.

The selection of a suitable measuring pulse duratlon :
Tp is facilitated by the dlagram in Flg 6.

Fig. 6.
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Graf na obr. 6 vyjadfuje zavislost:

1
o fop = —

i1t
> 10

ziskanou dosazenim vyrazu:

ot it

op = po
do vzorce:

Ty 1

TSRS

Kfivka nam ohraniCuje Srafovanou oblast, ve které je
tinitel plnéni Tp : Top vetsi nez 0,1 a elektronky v kon-
covém stupni generatoru jsou pfetiZeny. V grafu je zné-
zornéna volba maximaélné pFipustné doby trvani meér-
ného impulsu Tp, kterd pfi opakovacim kmitoétu fop =
= 20 kHz ¢ini 5 gsec. Volime-li napf. T = 4 usec, je
pFi fop = 20 kHz &initel plnéni T, :T,, mensi nez 0,1,
coz neni na zavadu. Z grafu je zfejmé, Zze T, = 30 usec.
moZno volit pro kmitotty od 0 az do fo., = 3,33 kHz,
ktery je hrani¢ni. Pro fop = 150 kHz je T, maximal-
ni = 0,66 usec.

The diagram in Fig. 6 expresses the relation:

1
Tp ‘ frep = E
obtained by setting:
T 1
iy frap
into the formula:
Tp =l
Fiaee 10

The curve limits the hatched area in which the ratio coef-
ficient Tp : Tiep is greater than 0.1 when the tubes in
the final stage of the generator are overloaded. In the
diagram is indicated the selection of the maximum per-
missible duration Tp of the measuring pulse, which at
a repetition rate of frp = 20 kc/s amounts to 5 usec.
If, for example, the value of T; = 4 wsec is chosen,
then at frep = 20 kc/s, the ratio coefficient Tp :Trep
is smaller than 0.1, which is not a fault. It is clear from
the diagram that T, = 30 wsec can be selected for the
frequencies from 0 to fr.p = 3.33 ke/s, which is the
limit. For frp = 150 ke/s, Tp is maximum 0.66 usec.

T, | us [100/50[25]15,6]12,510] 5]2,51.66]1,2 1 [0,833)0,666 T»| usec|100/5025]16.6]12.5 10| 5 |2.5[1.661.2] 1 [0,833[0.666
f | kHz|1|2]4]| 6 | 8 [1020 40|60 |80/100] 120 | 150 t |kefs|1[2]4] 6 | 8 |102040] 60 |80]100] 120 | 150
T i

—t 0,1 — Iy L 0.1 B —

Top Tm‘p 3




Soubdhovy impuls je impulsem pomocnym a‘slouzi pro
synchronizaci (spousténi) Casove zakladny osciloskopu
(synchroskopu).

Zvolenym nastavenim zpozdéni soub&hového impulsu
a mérného impulsu lze docilit toho, aby pfi dané casové
zdkladné osciloskopu byl vidét nabé&h, dobéh nebo cely
impuls.

Mérny impuls lze polohové modulovat vnéjSim napétim.
Pro privod modulaéniho napéti slouzi vstupni svorky N
oznacené ,POLOHOVA MODULACE 4 V5",

Upozornéni: Pfi prekrofeni dovoleného plnéni mérného
impulsu jsou ohroZeny elekironky v konco-
vém stupni.

The sync pulse is an auxiliary pulse and serves for the
synchronization (or triggering) of the time base of an
oscilloscope (or synchroscope).

By selecting a delay of the sync pulse and of the mea-
suring pulse, it can be achieved that with a certain time
base of the oscilloscope, the rising edge, or the trailing
edge, or the whole pulse can be displayed.

The measuring pulse can be position-modulated by an
external voltage. For the connection of the modulation
voltage, the input terminals N marked ,POSITION MO-
DULATION 4 V PEAK-TO-PEAK" are provided.

Note: When the permissible pulsefinterval ratio of the
measuring pulse is exceeded, the tubes in the
final stage are endangered,
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Resistors: LIST OF ELECTRICAL COMPONENTS

No. Type Value Max, load | TOjeTanCe Standard CSSR
R1 carbon layer 820 kQ 05 W 5 TR 102 M82/B
R2 carbon layer 16 kQ 05 W 5 TR 102 16k/B
R3 carbon layer 16 kQ 05 W ] TR 102 16k/B
R4 carbon layer 4.3 kQ 05 W 5 TR 102 4k3/B
R5 carbon layer 6.2 kQ Jiia= 5 TR 103 6k2/B
R6 carbon layer 100 k@ 056 W 10 TR 102 M1/A
R7 carbon layer 5.1 k2 0.25 W 5 TR 101 5k1/B
R8 carbon layer 470 kQ 0.25 W 10 TR 101 M47/A
R10 carbon layer 820 kQ 05 W 5 TR 102 M82/B
R11 potentiometer 50 kQ 05 W — WN 694 01 50k/N
R12 potentiometer 100 kQ 1 W — 1AN 696 06
R13 carbon layer 16 kQ 05 W S TR 102 16k/B
R14 carbon layer 15 kQ 05 W 10 TR 102 1k5/A
R15 carbon layer 1.7 9k} 05 W 10 TR 102 1k/A
R16 carbon layer 47 kQ 05 W 10 TR 102 47k/A
R17 carbon layer 470 kQ 0.25 W 10 TR 101 M47/A
R18 carbon layer 33 k2 25 =W 5 TR 104 33k/B
R19 carbon layer : 1 M2 0.25 W 10 TR 101 1M/A
R20 carbon layer 200 0.25 W 5 TR 101 200/B
R21 carbon layer 200 R 0.25 W 5 ; TR 101 200/B
R22 carbon layer : 100 Q 0.25 W 10 TR 101 100/A
R23 carben layer 22 kQ 0.25 W 10 TR 101 22k/A
R24 carbon layer 62 kQ 05 W 5 TR 102 62k/B
R25 carbon layer 5.1 kn 0.25 W 5 TR 101 5k1/B
R26 carbon layer 16 kQ 1 W 5 TR 103 16k/B
R27 carbon layer 510 k@ 05 W 5 TR 102 510/B
R28 carbon layer 100 kQ 0.25 W 10 _ TR 101 M1/A
R29 carbon layer 1 SR 05 W 10 TR 102 1k/A
R30 carbon layer 3.3 kQ 0.5 W 10 TR 102 3k3/A
R31 carbon layer 1 k@ 05 W 10 TR 102 1k/A
R32 carbon layer 5.1 kQ 05 W 5 TR 102 5k1/B

18



No. Type Value Max. load To_l}.erna/unce Standard CSSR
R33 carbon layer 51 kO 05 W 5 TR 102 51k/B
R34 carbon layer 470 k0 0.25 W 10 TR 101 M47/A
R35 carbon layer 1 kO 0.25 W 10 TR 101 1k/A
R36 carbon layer 100 k@ 05 W 5 TR 102 M1/B
R37 carbon layer 100 k@2 0.25 W 10 TR 101 M1/A
R38 carbon layer 100 kQ 0.25 W 10 TR 101 M1/A
R39 carbon layer IesikQ 0.25 W 10 TR 101 1k/A
R40 carbon layer 100 k@ 0.25 W, 10 TR 101 M1/A
R41 carbon layer 6.2 kQ 0.25 W 5 TR 101 6k2/B
R42 carbon layer 10 kQ AT 5 TR 103 10k/B
R43 carbon layer 10 kQ 0.5 W 5 TR 102 10k/B
R44 carbon layer 3.3 k@ 05 W 5 TR 102 3k3/B
R45 potentiometer 100 kQ 0.25 W — TP 180 10E M1/N
i .R46 carbon layer 2.4 kQ 05 W 5 TR 102 2k4/B
i R47 carbon layer 100 k@ 05 W 5 TR 102 M1/B
" R48 carbon layer 10 k@ [ 5 TR 103 10k/B
R49 carbon layer 22 kQ 0.25 W 10 TR 101 22k/A
R50 carbon layer 6.2 kQ 0.25 W 5] TR 101 6k2/B
R51 carbon layer 100 kQ 0.25 W 10 TR 101 M1/A
R52 carbon layer I 1 0.25 W 5 TR 101 1k/B
R53 potentiometer 10 kQ 1l W - 1AN 696 05
R54 carbon layer 3.6 kQ 0.25 W 5 TR 101 3k6/B
R55 carbon layer 1.2 kQ 05 W 10 TR 102 1k2/A
R56 carbon layer 3.3 k2 05 W 5 TR 102 3k3/B
R57 potentiometer 100 kQ 0.256 W — TP 180 10E M1/N
R58 carbon layer 2.4 kQ 05 W 5 TR 102 2k4/B
R59 carbon layer 20 kQ 05 W 5 TR 102 20k/B
R60 carbon layer 3.3 kn 05 W 10 TR 102 3k3/A
R61 carbon layer 5.6 kQ 05 W 5 TR 102 5k6/B
R62 carbon layer 3 k@ 0.256 W 5 TR 101 3k/B
R63 carbon layer 43 kQ 5 AT 5 TR 103 43k/B
R64 carbon layer 2.4 kQ 05 W 5 TR 102 2k4/B
R65 carbon layer 200 Q 0.25 W 5] TR 101 200/B
R66 potentiometer 25 k@ 05 W — WN 694 01 25k/N
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No. Type Value Max. load To_li_eruz}nnce Standard CSSR
R67 potentiometer 1 kR LW — 1AN 696 04
R70 carbon layer 390 Q 05 W 5 TR 102 390/B
R71 carbon layer 300 Q Far =W 5 TR 103 300/B
R72 carbon layer 2 kQ 0.25 W 5 TR 101 2k/B
R73 carbon layer 515 kD T =W 5 TR 103 51k/B
R74 ' carbon layer 620 Q 2 W 5 TR 104 620/B
R75 carbon layer 100 kQ 0.25 W 10 TR 101 M1/A
R76 carbon layer 2.2 kQ 05 W 10 TR 102 2Kk2/A
R77 carbon layer 3.3 kQ 0.25 W 10 TR 101 3k3/A
R78 potentiometer 10 k@ 05 W — WN 694 01 10k/N
R79 carbon layer 39 kQ 05 W 10 TR 102 39k/A
R80 carbon layer 39 kR 05 W 10 TR 102 39k/A
R82 carbon layer 620 Q T 5w 5 TR 103 620/B
R83 carbon layer 1 kQ AT 10 TR 104 1k/A
R84 carbon layer 390 R 2o W 5 TR 104 390/B
R85 carbon layer 110 k@ 0.25 W 5 TR 101 M11/B
R&7 carbon layer 100 k@ 0.25 W 10 TR 101 M1/A
R88 wire-wound 1. kQ 8 W 10 TR 626 1k/A
R90 carbon layer 390 R 05 W 5 TR 102 390/B
R91 carbon layer 925 L 0.25 W — TR 101 22
R92 carbon layer 110 kQ 0.25 W 5 TR 101 M11/B
R93 carbon layer a0 b B 5 TR 103 330/B
R94 carbon layer 620 Q 1= W 5 TR 103 620/B
R95 carbon layer 430 Q 0.25 W 5 TR 101 430/B

Ra = R71 - R93 in series
Rb = R82 -+ R94 in parallel
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Capacitors:

No. Type Value Mi’é'ltgéf' Tolance Standard CSSR
3
CL ceramic 47 pE 350 V 10 TK 332 47/A
C2 ceramic 150 pF 350 V 5 TK 332 150/B
G35 mica 430 pF 500 V 5 TC 211 430/B
Ccé mica 1,300 pF 500 Vo 5] TC 212 1k3/B
cs8 paper 3,900 pF 250 V 10 TC 152 3k9/A
C10 paper 3,900 pF 250 V 10 TC 152 3k9/A
Cl12 mica 1,300 pF 500 V 5 TC 212 1k3/B
Cl4 mica 470 pF 500 V 5 TC 211 470/B
C16=tyas ceramic 10 pF 500 V 10 TK 334 10/A
C17 ceramic 150 pF 350 V 5 TK 332 150/B
C18 trimmer 45 pF 500 V - TK 810 45
C19 MP box-type 2 uF 160 V — TC 455 2M
€20 paper 0.1 uF 400 V — TC 122 M1
Cc21 paper 01 uF 400 V —_ TC 122 M1
Cc22 paper 0.1 uF 400 V — TC 122 M1
c24 paper 0.1 uF 400 V — TC 122 M1
C25 paper 01 uF 400 V — TC 122 M1
C26 paper 10,000 pF 400 V o TC 122 10k
C27 electrolytic 52 uE 450 vV e TC 529 32M
C28 electrolytic 100 uF 12 v — TC 526 G1
Cc29 electrolytic 32 uF 450 V —_ TC 529 32M
C30 paper 0.1 uF 400 V — TC 122 M1
C31 paper 0.1 uF 400 V - TC 122 M1
C32 paper 01 uF 400 V — TC 122 M1
C33 electrolytic 32 uF 450 V — TC 529 32M
C34 paper 0.39 uF 160 V o TC 120 M39
C35 paper 2,200 pF 400 V — TC 122 2k2
C36 paper 1,500 pF 400 V = TC 122 1k5
C37 MP box-type 2 uF 160 V — TC 455 2M
C38 paper 01 uF 400 V o TC 122 M1
c39 paper 0.1 uF 400 V i TC 122 Ml
C40 ceramic 270 pF 250 V 10 TK 330 270/A
C4l trimmer 45 pF 500 V — TK 810 45
Cc42 mica 120 pF 500 v 10 WK 714 07 120/A
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Max. D. C.| Tolerance

No. Type Value voltaga + 04 Standard CSSR
w43 mica 430 pF 500 V 5 WK 714 08 430/B
Cd4 mica 1500 pF 500 V 5 TC 212 1k5/B
C45 mica 2,000 pF 500 V 5 TC 212 2k/B
C46 paper 1,500 pF 400 V - TC 122 1k5
C47 mica 510 pF 500 V 5 WK 714 08 510/B
C48 paper 22,000 pF 160 V — 1 LSR8 BL A
C49 mica 180 “pF 500 V 5 WK 714 08 180/B
C51 ceramic 68 pF 600 V 5 TC 310 68/B
C53 ceramic 100 ' pF 250 V 10 TK 330 100/A
C54, 55 paper 01 uF 400 V — TC 122°M1
Co6 paper 1,000 pF 400 V — TE122 1
C57 paper 10,000 pF 160 V - TC 120 10k
C58 paper 1,500 - pF 400 V — TE 122:ak5
C59 ceramic 2B 500 V 10 TK 334 27/A
C60 paper 27,000 pF 250 V 10 TC 152 27k/A
Ccél trimmer 45  pF 500 V - TK 810 45
C62 ceramic 68 pF 350 V 5 TK 332 68/B
C63 ceramic 270 pF 250 V 5 TK 330 270/B
C64 mica 510 pF 500 V 5 TC 211 510/B
C65 mica 1,500 pF 500 V 5 TC 212 1k5/B
C66 mica 5100 pF 500 V 8 TC 212 5k1/B
C67 electrolytic 5 uF 100 Vv - TC 906 5M
C68 paper 0.39 uF 160 V — TC 120 M39
C69 paper 01 uF 400 V —_ TC 122 M1
C70 paper 10,000 pF 400 V — TC 122 10k
C71 MP box-type 4 uF 160 Vv — TC 455 4M
G2 }Ca MP box-type 4 uF 250 V 10 TC 475 4M/A
C73 MP box-type 4 uF 250 V 10 TC 475 4M/A
C74 paper 01 uF 400 V — TC 122 M1
C75, 76, 77 electrolytic 50 uF 450 V = TC 529 50M
C78, 79 feedthrough 50,000 pF 1,000 V — WK 713 21 50k
C80, 81 feedthrough 50,000 pF 1,000 V — WK 713 21 50k

22




Transformers and coils:

¢ ; . A L No. of Wire @
Part Marking Drawing No. Winding No. of tap A e
Mains transformer Tl 1AN 661 77 :
Coil of T1 1AK 662 79 L1A 1— 2 290 .0.450
L1B 3— 4 290 0.450
L1C 4— 5 26 0.800
L2A 6— 7 540 0.300
L2B 7— 8 540 0.300
£ 9—10 18 1.00
L4 11—12 18 1.00
y L5 13—14 1K - 0.670
Pulse transformer L1l 1AN 666 02 7 :
Coil of L1 1AK 586 07 L1l 1— 2 250 0.150
Pulse transformer L2 1AN 666 03
Coil of L2 1AK 586 08 L1l 1— 2 100 0.15
L2 3— 4 100 0.15
Pulse transformer L3 1AN 666 04 ;
Coil of L3 1AK 586 09 L1 1— 2 160 0.150
L2 3— 4 160 0.150
Pulse transformer LA S 1AN 666 05
Coil of L4 1AK 586 10 L1l 1— 2 80 0.150
L2 3— 4 80 0.150
Pulse transformer L5 1AN 666 06 =
Coil of L5 1AK 586 11 L2 3— 4 - 40 0.150
L1 1— 2 135 0.150
Choke coil i T2 1AN 650 23
Coil of T2 1AK 614 30 Ll 1— 2 2400 0.250




Further electrical components:

Component Type-Value Drawing No.
Tube E1 ECC85 (6CC42)
Tube E2, E4, E5, E7 ECC85 (BCC31)
Tube E3, E6, E8 6E32
Tube E9, E10, E11 EL83 (B6L43)
Tube E12, EZ81 (6Y50)
Tube E14—E27 SNN41
Glow lamp 6 V/50 mA 1AN 109 12
Fuse cartridge P1 1 A/250 V for 220 V CSN 35 4731
Fuse cartridge P1 2 A/250 V for 120 V CSN 35 4731
Fuse cartridge P2 0.25 A/250 V CSN 35 4731

Note:
Components marked 1AN ...
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KONSTRUKCNI ZMENY

za UCelem zlepSeni funkce nebo vzhledu pfistroji jsou vyhrazeny. Daldi publikace
a preklady pouze se souhlasem dokumentaéni skupiny vyrobniho zdvodu TESLA BRNO.

* * *

CHANGES IN THE DESIGN

having for purpose improvement of the function or of the external appearance of the

instruments are reserved. Further publications and translations can be made only in

agreement with the publication department of the manufacturer, the TESLA BRNO
works.
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