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ELEKTRONKOVY PREPINAC A ZDROJ PRAVOUHLYCH KMITO
TESLA TM 557
ELECTRONIC SWITCH AND SQUARE WAVE GENERATOR
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Elektronkovy pfepina& a zdroj praveuthlych kmitd Tesla TM 557 je velmi dilefity doplnék k elektronkovému oscilografu.
Moznostmi svého pouiiti se fadi k nezbytnym elektronickym pfistrojim kaZdé laboratore a pracovisté nejriznéjsich
obort elektrotechniky. Pfistroj Tesla TM 557 md hlavni poutiti ve funkci elektronkového prepinace, kdy ve spojeni s osci-
lografem (napf. Tesla TM 694 nebo Tesla BM 243) umoini soutasné pozorovani dvou déji na stinitku obrazovky a urdit
jejich vzajemnou zdvislost. Elektronkovy pfepinac mizeme pouiit rovnéi joko zdroje napéti pravouhlého pribéhu, coZ

ndm umoini provadét kontrolu kmitoétové a fazové charakteristiky, zakmitavani apod. u nejriznéjsich zesilovacd.

The Tesla TM 557 electronic switch and square wave generator is a very important supplement of the electron oscil-
loscope. Wide application possibilities make it inevitable for every laboratory and workshop of electrical engineering.
The TM 557 electronic switch is mainly applied as an electronic switch to an oscilloscope (i. e. Tesla TM 694 or Tesla
BM 243). In this application it enables the simultaneous observation of two el. phenomena on the screen of the
C. R. tube and enables the determination of the mutual relations between them. The electronic switch can be used
also as a square wave generator. In this operation it enables the testing of the frequency and phase response of the

amplifiers.
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znovu zasuneme tak, aby &islo uddvajici napéti sité bylo proti
trojihelnikové znaéce. Zajistovaci pdsek znovu pripevnime.
Je-li voli¢ nopéti v poloze podle obr. 1, je pii-
stroj prepojen na 220 V.

Vedle volice napéti je sitovd pojistka a sitova
zdastréka.

Pristroj uvedeme do provozu vypinacem V1
(obr. 3), pfi éemi se rozsviti signdlni idrovka
na predni sténé pristroje. Pred poutitim ne-
chame zapnuty pfistroj asi 15 minut zahfat,
aby se ustalila provezni teplota.

POUZITI JAKO ELEKTRONKOVY PREPINAC

Chceme-li pristroj pouzit joko elektronkovy prepinaé, prepne-
me pfepinaé V2 do polohy ,,PREP" (packa smérem nahoru).
Oscilograf pripojime do vystupnich zdifek Z4. Piepinacéem K1
nastavime prepinaci kmitocet hrubé a potenciometrem K2
jemné.

Privedeme-li nyni na vstupni zditky Z1 a Z2 pozorovand napéti,
cbjevi se nam pri vhodném nastaveni éasové zakladny osci-

Obr. 1 - Fig. 1

can be carried out by pulling out and turning the disc of the
selector switch, after the securing metal strip has been re-
moved temporarily. The triangle above the se-
lector should point to the required voltage.
After the securing strip has been replaced the
apparatus is ready for operation.

Next to the changeover switch are the mains
fuse and the receptacle for the mains connect-
ion cable. Each newly delivered apparatus is
set by the makers to 220 V.

To switch on the apparatus the mains switch
V1 (Fig. 3) must be put into the "ON" posit-
ion, and at the same time the pilot lamp,
which is on the front panel of the apparatus,
lights up. Approximately 15 minutes should elapse before
putting the apparatus to use, in order to allow the tubes
and the whole apparatus to reach a stable operating tem-
perature,

APPLICATION AS AN ELECTRONIC SWITCH

If it is intended to use the instrument as an electronic switch,
then the switch V2 must be set to the position "SWITCH"
(toggle in the upper position). The oscilloscope is connected
to the output terminals Z4. The switching frequency is select-
ed coarsely with the switch K1 and then adjusted finely with
the potentiometer K2.

After the phenomena which have to be displayed have been
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meozno fidit knoflikem Ké (velikost obou pozorovanych napéti

voltage across the oulput sockets Z4 is 75V and can be al-
se pfitom méni soucasné.

tered with the control K6 (the magnitudes of the two voltages
are altered simultaneously).

Obr. 2 Fig. 3
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Jisténi: tavnymi pojistkami 0,4 A/250 V
a 1A/250V

Rozmeéry: vyska 270 mm, sitka 190 mm,
hlcubka 230 mm

Véha: 5,5 kg

PRISLUSENSTVI

Jako prislusenstvi se dodava s piistrojem sitovd $nara, sacek
s pojistkami a ndvod k obsluze.

PRIKLADY POUZITI

Kontrola modulaéniho zkresleni signdiniho generatoru
Pouiité pfistroje 1. RC generator BM 218a

2. Zkouieny signalni generator

3. Elektronkovy pfepina¢ TM 557

4. Service oscilograf TM 694

Propojeni pracovisté:

Fuse: 0.4 A/250V and 1 Af250 V.

Height 270 mm, width 190 mm,
depth 230 mm.

5.5 kg.

Cimensions:

Weight:

ACCESSORIES

The following accessories are supplied with the instrument:
a connecting cable, a bag with spare fuses and instructions
fer use.

EXAMPLE OF USE

Checking the modulation distortion of the signal generator.

Instruments applied: 1. BM 218a RC generator
2. Signal generator to be tested
3. TM 557 electronic switch
4. TM 694 service-type oscilloscope

Wiring diagram for the test:

Obr. 4
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Srovnavani charakteristik elektronek Comparing the tube characteristics
Pristroje: 1. Oscilograf Tesla TM €94, Instruments applied: 1. TESLA TM €94 oscilloscope
2. Elektronkovy prepinaé¢ Tesla TM 557, 2. TESLA TM 557 electronic switch
3. Zdroj ss napéti a zhav. napéti, 3. Source of D. C. and heating voltage,
napf. Tesla BS 275 nebo Tesla BM 208. e. g. TESLA BS 275 or TESLA BM 208 -t
4. Pripravek podle schematu. 4. Fixture according to the wiring
diagram

"@ ® ® o
| @oo@
LE_"'!-.%_"“‘_J Fig. 7

=T B =

Obr. 7

Pomoci oscilografu a elektronkového prepinace je moino vy- By means of the oscilloscope and the electronic switch a se-

birat velmi rychle elektronky se shodnymi vlastnostmi (la, S, lection of tubes having identical characteristics (anode cur-
#). Kromé obou vySe jmenovanych pfistroji je tieba jedno-  rent mutual conductance, amplification) can be effected very :
duchy pfipravek a zdroj pro napdjeni zkougenych elektronek,  quickly. Besides the two instruments mentioned above a simple -
napi. BS 275 nebo BM 208. fixture and a power supply for energizing the tubes to be

Celé propojeni je na obr. 7. Ze schema propojeni je josné, tested as e. g. the type BS 275 or BM 208, are needed.

10
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- { Obr. 9 - Fig. 9

Obr. 8- Fig. 8

le-li teba zjistovat proud Fidici miizky, zapejime do obvodu
obou mfizek velké stejné odpory. Napéti vzniklé na téchto
odporech zméni pribéh charakteristiky. Odpory jsou na obr. 8
naznaceny cdarkované. Na obr. 9 jsou uvedeny charakteristiky
obou elektronek, ziskané popsanym zplisobem na stinitku os-
cilografu. Elektronka A mé vétsi anodovy proud a strmost
nez elektronka B. Charakteristiky jsou pfevrdceny plsobenim
zesilovacd,

o AV

If it is necessary to determine the current of the control grid,
resistors of equal high values are connected to the circuit of
the two grids. The voltage arising across the resistors will alter
the form of the characteristic. In Fig. 8 the resistors are repre-
sented by dashed lines. Fig. 9 shows the characteristics of
two tubes obtained in the way described above on the CRT
screen of the oscilloscope. The tube A has « larger anode
current and a higher mutual conductance than the tube B.
The characteristics are inversed due to the effect of amplifiers.
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obr. 10. Knoflikem ,VYSTUP" na elni sténé el. prepinace
TM 557 maieme pak nastavit rozdilny jas obou jevd.

Hledani vad v piijimacich
Pouiité pfistroje: 1. Zkouseny pfijimaé.
2. Elektronkovy prepinac TM 557.

tage is eliminated if the wiring diagram for the test is ar-
ranged as shown in Fig. 10. By means of the knob "OUTPUT"
on the front side of the TM 557 electronic switch a different
luminance of the two individual traces can be set.

Ascertaining of defects in receivers

Instruments applied: 1. Receiver to be tested
2. TM 557 electronic switch

el = T

Obr. 11

Elektronkovy piepinac TM 557 v tomto piipadé pouiivame
jako zdroj pravouhlych kmitl, které se vyznacuji velkym mnoi-
stvim harmonickych. Pracujeme s kmitoéty 50 Hz az 5 kHz. Do
zdifek Z4 (obr. 3) zapojime pfes kondenzdtor cca 100 pF $ad-
ru se zkusebnim hrotem a dotykdme se jednotlivych bodd

14

I Fig. 11

In this case the TM 557 electronic switch is employed as a
source of rectangular pulses which are characterized by a
great number of harmonics. Test frequencies within a range
of from 50 ¢/s to 5 kc/s are used. To the jack terminals Z 4
(Fig. 3) a cable with a test point is connected via a capacitor
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Rz — zatéiovaci odpor

podle specifikace zesilovace

Rz — loading resistor (choice according to the amplifier spe-

cification).

< o ||

D 2Bl 39

Obr. 12 -

Na vstup zesilovaée pfivadime napéti pravouhlého pribéhu,
vystupni napéti zesilovaée pozorujeme na stinitku oscilografu.
Spravné budici napéti stanovime nejlépe pomoci RC generd-
toru BM 218a, a to takto: Pfivedeme na vstup zesilovace na-
péti o 1000 Hz a o velikosti rovné 7/10 jmenovitého budiciho
napéti (obvykle udano ve specifikaci zesilovace, jestlize uda-
no neni, mizeme jej zméfit tim, Ze méfime vystupni vykon
zesilovace a budici napéti nastavime tak, abychom dosdahli
jmenovitého vystupniho wykonu). Nastavime zesileni escilo-
grafu tak, aby oscilogram vystupniho napéti se dotykal ra-
mecku na stinitku obrazovky. Pak zaménime RC generdtor
BM 218a zdrojem pravouhléheo napéti TM 557 a nastavime

16

TS

Fig. 12

A rectangular-form voltage is applied to the amplifier input,
the output voltage of the amplifier being observed on the
CRT screen of the oscilloscope. The correct driving voltage can
best be determined by means of the BM 218a RC generator in
the following way: To the input of the amplifier voltage of
1000 cfs is applied the magnitude of which is equal to 7/10
of the rated driving (usually quoted in the specification of
the amplifier; if it is not, it can be ascertained so that
the output power of the amplifier is measured and the driv-
ing voltage is set so as to obtain the nominal output po-
wer). Then the gain of the oscilloscope is set so that the
oscillogram of the output voltage reaches the border of the
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2]

g

Obr. 13g - Fig. 13g

Zesilovac¢ ma vyssi zesileni pro kmitoéty vy3si i nizsi ne? fo.
The amplifier has a higher gain for frequencies higher and
lower than fo.

18

Obr. 13h - Fig. 13h

Zesilovac zakmitava.

A case of instability of the amplifier (hang-over).
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No. Type Value Max. load Tolerance Standard CSSR
R17 carbon layer resistor 0.1 MQ 0.5 W + 109, TR 102 M1/A
R18 carbon layer resistor 16 k2 05W =+ 5 Af TR 102 16k/B
R19 carbon layer resistor 32 kO 0.5W =+ 5.0, TR 102 32k/B
R20 potentiometer 0.1 MQ 0.5 W 1AN 694 40
R21 wire-wound resistor 100 Q 4W TR 611 100
R23 carbon layer resistor 1MQ 0.5W £ 10 9%, TR 102 1M/A
R24 carbon layer resistor 10 k&2 W =109, TR 103 10k/A
R25 carbon layer resistor 32k 05W 5= 00 TR 102 32k/B
R26, 27 potentiometer 0.5MQ/0.5MQ TWAW TAN 698 00
R28 carbon layer resistor 32 kQ 05W 5 A5 TR 102 32k/B
R29 carbon layer resistor 10 k@ 1w + 109, TR 103 10k/A
R30 wire-wound resistor 10 k@ 4w TR 611 10k
R31 wire-wound resistor 10 kQ 4w TR 611 10k
R32 wire-wound resistor 10 kQ 4'W TR 611 10k
R33 wire-wound resistor 10kQ 4W TR 611 10k

20
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No. Type Value Max. DC voltage Tolerance Standard €SSR
Cc20 paper capacitor 16,000 pF 400V 5 9% TC 103 16k/B
Cc21 mica capacitor 2000 pF 500 V =000 TC 202 2k/C
C22 mica capacitor 200 pF 500 V £p0 TC 201 200/C
Cc23 paper capacitor 16,000 pF 400 V m=glon | S TC 103 16k/B
C24 mica capacitor 2000 pF 500V 2 Y, TC 202 2k/C
C25 mica capacitor 200 pF 500 V + 2 of TC 201 200/C
Other electrical components
Component Type-Value Standard CSSR

Tubes E1, E2 EF22

Tubes E3, E6 ECH21 1AN 110 07

Tube E4 EBL21

Tube E5 AZ1 TAN 110 01

Fuse cartridge P1 1 Af250 V CSN 35 4731

Fuse cartridge P1 0.4 A/250 V €SN 35 4731 Note:

Pilot lamp 7V/03A 1AN 109 00 The tubes marked 1AN 110.. are selec-

ted according to special regulations.

22
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