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VOBLER TESLA BM 419

INSTRUCTIONS FOR USE

SWEEP FREQUENCY GENERATOR
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—~ Marks amplitude - switch
— Sweep control (continuous)

— Sweep control (in steps)

A —~ amplituda znaek — vypinac
— Sockets for the connection of a crystal

B — plynuld regulace zdvihu
C — stupriovitd regulace zdvihu
D — zditky pro pfipojeni krystalu
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E ~ konektor vystupniho napéti znacdek

F — konektor pripojeni ciziho znackovaciho zdroje

G - nastaveni kmitoctu znackovaciho oscilatoru

H — potenciometr pro nastaveni faze napeti horizontalniho
zesilovace osciloskopu

| — dekadicka regulace vystupniho napeti

J — vystup z detektoru pro méreni prizpusobeni impedance

K — vystup vf napeti

L — zdirky vystupniho napéti pro horizontaini zesilovac osci-
loskopu

M — nastaveni kmitoétu vf signadlu

N — plynula regulace vystupniho napéti

O — sitovy vypinaé a vypinaé kli¢ovani

P — doutnavka

R — stupnice znacdkovace

S — stupnice vobleru

POUZITI

Vobler BM 419, jako zdroj vf napéti v rozsahu 15-230 MHz
frekvenéné rozmitaného, je uréen k ndzornému zobrazovani
frekvenénich charakteristik aktivnich a pasivnich ¢tyrpéla a

k jejich velmi rychlému a prehlednému nastavovani. Je moz-

E — Marker voiltage output connector

F — Connector for the application of an external marker
source

G - Frequency adjustment of the marker oscillator

H — Potentiometer for setting the phase of the horizonta!
amplifier voltage for an oscilloscope

| — Decadic control of the output voltage

J — Detector output for impedance matching measurements

K — RF voltage output

L — Output voltage sockets for the horizontal amplifier of
on oscilloscope

M — Frequency adjustment of the RF signal

N — Continuous control of the output voltage

O — Mains switch and keying switch

P — Glow-lamp

R — Scale of the marker

S — Scale of the sweep frequency generator

APPLICATION

The TESLA BM 419 sweep frequency generator as a source
of a frequency-swept RF voltage variable within the range
15 to 230 Mc/s, is intended for the display of the frequency

response curves of active and passive quadripeles and for



no jej pouzit pro kontrolu a nastavovani obvodla rozhlaso-
vweh a televiznich pfijimacl, ladénych i sirokopasmovych
zesilovacl, propusti, filtrd, atd. Ddle je mozno jej pouzit
k méfeni poméru stojatych vin na vedeni, jako pro mereni
piizplisobeni televiznich antén, vstupnich impedanci televiz-
nich pfijimadl apod. Vzhledem ke kvalité vystupnich para-
metrl pristroje a k rozsdhlym moiznostem jejich ovladani je
pfistroj vyhodny pro &etnd méfeni v laboratofich a na od-

bornych pracovistich.

POPIS FUNKCE

Vobler pracuje jako zdznéjovy generator s aditivnim smeso-
vanim. Zdklad celého pristroje tvofi dvojice oscilatoru. Roz-
mitany levy systém (E2) pracuje na pevném kmitoctu
300 MHz s frekvenénim zdvihem = 15 MHz. Proménny oscila-

tor {(E4) je laditelny ve frekvenénim pdsmu 300 az 530 MHz.
Rozmitani frekvence se provadi pomoci proménné kapacity
oviddané elektrodynamickym systémem. Budici napéti pro

rozmitaci systém je odebirdno ze Zhaviciho vinuti transtfor-

matoru.

their speedy and visible adjustment. It can be applied for

the testing and adjustment of the circuits of radio and TV
receivers, selective and wide-band amplifiers, band-stop and
band-pass filters, etc. It can be applied further for the
measurement of the standing wave ratio values of lines, and
for the measurement of matchings of TV aerials, input
impedances of TV receivers, etc. Owing to the advantageous
output parameters and their wide control possibilities, this
instrument is suitable for use in many measurements both in

laboratories and in specialized test bayes,

DESCRIPTION OF THE OPERATION

The sweep frequency generator operates as a beat-frequency
generator with additive mixing. This instrument contains
basically two oscillators. The swept left-hand section (E2)
operates at a fixed frequency of 300 Mc/s with a frequency
deviation of = 15 Mc/s. The variable oscillator (E4) is tunable
within the frequency range 300 to 530 Mg¢;s.

The frequency is swept with the aid of a variable capacitor
which is controlled by an electrodynamic device. The exciting
vcltage for this sweep device is derived from the heater

winding of the mains transformer.



Pomoci piepinaée 1.1 a potenciometrem R2 se oviadd ve-
likost budiciho napéti a tim i velikost rozmitani. Prepinaem
je moino také rozmitani vypnout.

Rozmitany oscilator je klicovan pro urditou cdast periody
diodou E1. Ridici napéti pro klicovaci diodu je odebirdno ze
sekundaru transformdtoru a je fazove natdceno proti rozmi-
tacimu napéti pomoci prvka C4 a R9.

Faze se nastavi tak, aby oscildtor kmital jen v té cdasti pe-
riody, kdy rozmitani je priblizné linearni. Tento usek periody
je mensi nez 180°, ve zbyvajici ¢asti oscilator nepracuje a
vytvari se nulovd cara.

Klicovani je moino podle potreby zapnout nebo vypnout
prepinacem 2.1,

Presné dostaveni stredni frekvence rozmitaneho oscilatoru a
tim i souhlasu frekvenéni stupnice vobleru se provadi kon-
denzdtorem (7.

Proménny oscildtor E4 pracuje na frekvenénim pdasmu 300

az 530 MHz a je v ném pouzito tzv. motylového obvodu.

Napéti z obou oscilatort jsou privedena do smesovaci

elektronky E2, pravy systém; z proménného osciladtoru do

mrizky a z rozmitaného do katody. V katode je zarazen

rezonanéni obvod (L3, C13) naladény na stfedni frekvenci
rozmitaného oscilatoru. Tim se potlacuji nezadouci produkty

smesovani na vystupu vobleru,

With the switch 1.1 and the potentiometer R2, the magnitude
of the exciting voltage can be controlled and thus also the
sweep magnitude. (It is possible also to operate with an
unswept output.)

The sweep oscillator is keyed by the diode E1 for a definite
time section of a cycle. The control voltage for keying the
diode is derived from the secondary of the transformer. The
required phase difference from the sweep voltage is achieved
with the aid of C4 and R9.

The phase is set so that the oscillator operates only during
that part of the cycle when the sweep is approximately
linear. This section is less than 180°, during the remaining
section of the cycle the oscillator does not operate and
forms a zero line.

Keying can be switched on or off as required with the
control 2.1.

Exact setting of the centre frequency of the swept oscillator
und thus also of the accuracy of the frequency scale of the

sweep frequency generator is carried out with the capacitor

C7.

The variable oscillator E4 operates within the frequency
range of 300 to 530 Mc/s, and a so-called butterfly circuit
is employed in it. The voltages produced by the two

oscillators are connected to the mixer tube E2 — right-hand



Z unody smésovace je vedena rozdilova frekvence pres ply-
nuly déli¢ a dolnofrekvenéni propust na dekadicky déli¢ a
na vystup.

Frekvencni znackovani zobrazené krivky se provadi tak, ze
znacky jsou vedeny mimo méfeny objekt a jsou pfipojeny na
vstup oscilografu, Timto opatrenim je vyloudeno pretizeni
mereného objektu velkym signdlem znaékovaciho oscildtoru
a také amplituda znacek zistavd konstantni, aof se znackuje
pata ci vrchol zobrazované krivky.

Zakladem znackovaci Cdsti vobleru je proménny oscildtor
10 az 20 MHz (E5), levy systém s velkou pfesnosti kmitoctu.
Napeéti z oscildtoru je privedeno na mfizku zkreslovaciho
stupné (E5), pravy systém, kde vznika potiebné spektrum
harmonickych frekvenci. Ve smésovacim stupni (E6), levy
systém, vznikaji zdznéje, vytvoiené smisenim frekvence z vy-
stupu vobleru s frekvenci ze zkreslovaciho stupné.
Amplituda nizkofrekvenéni &dsti zdznéjli je zesilena v nf
zesilovadi (E7).

W

Frekvencni charakteristika zesilovadée je upravena tak, ize
frekvence nad 1 kHz jsou potlaceny.

Za nf zesilovad je zafazen monostabilni multivibrator (E8),
ktery je spoustén napétim z E7 a vytvari uzké impulsy. Uzivd
se jich ke znaceni frekvenci na stinitku osciloskopu. Vhodnd

velikost se nastavuje potenciometrem R49. Sprdavnd odezva
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section; from the variable oscillator to the grid and from
the swept oscillator to the cathode. To the cathode is
connected a circuit (L3, C13) which is tuned to the centre
frequency of the swept oscillator. Thus undesirable products
of mixing are suppressed at the output of the sweep fre- .
quency genercator.

From the anode of the mixer the frequency difference is led
via a continuous divider and a low-pass filter to a decadic
divider and to the output.

Frequency marking of the displayed curve is carried out so
that the marks do not pass through the measured object
and are connected directly to the oscilloscope input. Thus
overloading of the measured object by an excessive signal
of the marker oscillator is prevented, and also the amplitude
of the marks remains constant regardless to whether the
base or the crest of the displayed curve is marked.

The basic part of the marker section of the sweep frequency
generator is a variable oscillator (E5) of 10 to 20 Mc/s, the
left-hand section of which is of high frequency accuracy.
The voltage from the oscillator is connected to the grid of
the distortion stage (E5), right-hand section, where the
required spectrum of harmonic frequencies is created. In the

mixer stage (E6), left-hand section, beats are produced
by mixing the frequency from the output of the sweep fre-
quency generator with the frequency of the distortion stage.
The amplitude of the AF part of the beats is amplified in
an AF amplifier (E7).



multivibratoru na spoustéci impulsy z anody E7 se nastavuje
nomoci potenciometru R 45 (viz obr. 4), sSitka impulst pomoci
potenciometru R67.

Pravy systém E6 pracuje jako krystalovy oscildtor s moznosti
vnéjsi vymény krystald v pdsmu 1 az 10 MHz. Jeho napét
se pomoci kapacitniho délice C34, C31 privadi do katody
E5, pravy systém. Pfi vypnutém oscilatoru 10-20 MHz uziva
se primo ke znackovdni, pri zapnutém vytvari se v elektronce
E5 téz slozky odpovidajici soué¢tu a rozdilu frekvenci prive-
denych napéti. Vznikaji tak slozky o frekvencnim odstupu,
ktery je uréen frekvenci pouzitého krystalu, na obeé strany
od nastavené frekvence plynulého znackovaciho oscildtoru
i od jeho harmonickych.

Tento zpisob znackovani je vyhodny, je-li treba vytvorit na
zobrazené frekvenéni krivce dvé nebo tri znacky o zndmém
frekvenénim odstupu.

Do katody smésovaciho systému E6 je mozno pfipojit take
vnéjsi znackovaci signal.

Vsechny zpusoby znackovdni je moino pouiit bud' jednotlive,
nebo soucasne v libovolné kombinaci.

Inackovaci oscilator je moino vypnout tahovym vypinacem
na hfidelce potenciometru R49. Soucéasné se zaradi odpor

R66 k vyrovnani zmény anodového napeéti.

The frequency response of the amplifier is adapted so that
all frequencies above 1 kc's are suppressed.

After the AF amplifier is connected a monostable multivib-
rator (E8), which is triggered by a voltage derived from E7
and forms narrow pulses. These pulses are employed for
marking frequencies on the CR tube screen of the oscillo-
scope. A suitable magnitude is set with the potentiometer

R49. The correct response of the multivibrator to the trig-
gering pulses taken from the anode of E7 is adjusted with
the potentiometer R45 (see Fig. 4), and the width of the
pulses with the potentiometer R67.

The right-hand section of E6 operates as a crystai-controlled
oscillator with the possibility of exchanging the crystals from
the outside within the range 1 to 10 Mc/s. With the aid
of a capacitive divider C34, C31, the voltage produced by
this oscillator is connected to the cathode of E5, right-hand
section. When the oscillator is switched off, the frequency
of 10 to 20 Mc/s is employed directly for producing the
marks. When the oscillator is switched on, components are
formed similarly in the tube E5 which correspond to the
sum of and difference between the frequencies of the
connected voltages. Thus components are created, the
frequency interval between which is determined by the
frequency of the employed crystal, and which are at both
sides of the selected frequency of the continuous marker
oscillator and of its harmonic.



Na nf vystup vobleru je piipojen detektor, ktery slouzi jako
samostatny doplnék pro méreni vf impedanci podle zplsobu
popsaného v dalsich odstavcich.

Ze zhaviciho vinuti transforiidtoru je odvozeno pres fazo-
vaci ¢len C45, R40 napéti pro horizontdlni zesilovac oscilo-
skopu.

Napdjeni vobleru je provedeno ze stabilizovaného zdroje.
Stabilizace anodového napéti je provedena pomoci fizenych
usmérnovact E9 a E10.

Ridici napéti se ziskdvd na odporu R57, jehoz velikost je
nastavitelnd. K nému se pri¢itd stiidavd slozka 50 Hz s vhod-
nym fdzovym natoéenim. Fdazové natoCeni se provadi na
mostku s kondenzatory C52, C53 a odpory R51, R52. Nasta-
veni anodového napéti a stabilizaéniho ucinku je provedeno
hodnotou fidiciho napéti (R57) a faze (R51, R52).
Prislusenstvi pristroje vedle propojovacich kabeli o kabelu
pro méfeni impedanci tvofi slucovaci koncovka, detekeni
sonda a symetrizaéni koncovka.

Ve slucovaci koricovce se slucuji napéti z vystupu znacek a

napéti z méreného objektu pro spoleény vstup do oscilosko-

pu.
Detekéni sondou je moino snimat vi signdl ze kteréhokoliv

mista méfeného objektu, tedy i z mista se stejnosmernym

napétim do 300 V.
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This method of marking is advantageous if it is necessary
to produce on the displayed frequency curve either two or
three marks of known frequency interval. It is possible also
to connect an external marker signal to the cathode of
the mixer section of E6.

All methods of marking can be employed either separately
or simultaneously in any arbitrary combination.

The marker oscillator can be switched off with the push-pull
switch which is ganged with the shaft of the potentiometer
R49. Simultaneously the resistor R66 is connected to com-
pensate for the change in the anode voltage.

To the RF output of the sweep frequency generator is
connected a detector which operates as an individual sup-
plement in RF impedance measurements as described in
further sections of these Instructions.

Phase-adjusted voltage for the horizontal amplifier of the
oscilloscope is derived from the heater winding of the mains
transformer via C45, R40.

The sweep frequency generator is powered from a stabilized
source., The anode voltage is stabilized with the aid of
controlled rectitiers E9 and E10.

The control voltage is obtained across the resistor R57,
the magnitude of which is adjustable. To this voltage is

added an AC component of 50 c¢/s which is suitably phase-



Symetrizaéni koncovka 75 Q asym./300 2 sym. napojenda na
vystupni kabel vobleru umoznuje privedeni napeti z vobleru

na vstup objektl se symetrickym vstupem.

adjusted by a bridge formed by the capacitors C52, C53 and
the resistors R51, R52. The anode voltage is set and the
stabilizing effect is adjusted by a suitable control voltage
(R57) and phase shift (R51, R52).

In addition to connection cables and a cable for impedance
measurements, the occessories of the instrument are: a
combining termination, a detector probe and a symmetrizing
termination.

In the combining termination are combined the voltage
from the marker output and the voltage from the measured
object for simultaneous application to the input of the
oscilloscope.

With the detector probe it is possible to pick up an RF
signal from any point of the measured object, also from
points carrying DC voltage of up to 300 V.

The symmetrizing termination of 75 ohms asymmetrical/300
ohms symmetrical connected to the output cable of the
sweep frequency generator enables the connection of a

voltage from this instrument to an object with symmetrical

input,
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a — vystup napéti pro horizontdlni zesilovag osciloskopu
b — vystup vf napéti

¢ — vystup z detektoru

d — zditky pro pfipojeni krystalu
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vstup pro vnéjsi znackovaci napéti
vystup znackovaciho napéti
elektrodynamickd rozmitaci jednotka
rozmitany oscildtor 300 MHz = 1,5 MHz =+ 5 MHz:
+ 15 MHz

ladény oscilator 300-530 MHz

smeésovad

plynuly delic¢

dolnofrekvenéni propust 0-230 MHz
dekadicky déli¢

vestavéna detekéni sondo

znackovaci oscildtor 10-20 MHz
zkreslovaci stuper

krystalovy oscildator

smesovacé

nf. zesilovaé

spoustény generdtor znadkovacich impulss
regulace amplitudy znaéek

TECHNICKE UDAIJE

Frekvencni pasmo: 15-230 MHz bez prepindni

Zdvih rozmitaného

kmitodtu:

Regulace zdvihu:

+ 15 MHz

b) plynuld od nuly

Frekvence rozmitani: 50 Hz ze sité

a) ve stupnich 0; =1,5; =5; = 15 MHz

a — Output of the voltage for the horizontal amplifier of

the oscilloscope

RF voltage output

Detector output

Sockets for the connection of a crystal
Input for an external marker voltage
Output of the marker voltage
Electrodynamic sweep device

Swept oscillator 300 Mc/s « 1.5 Me/s =5 Mc;s
+ 15 Mc/s

Tuned oscillator 300 to 530 Mec's

Mixer

Continuous divider

Low-pass filter 0 to 230 Mc's
Decadic divider

Built-in detector probe

Marker oscillator 10 to 20 Mc/s
Distortion stage
Crystal-controlled oscillator
Mixer

AF amplifier

Triggered generator of marker pulses
Mark amplitude control

TECHNICAL DATA

Frequency range:

15 to 230 Mc/s without switching

Deviation of the

swept frequency:

Contro!l of
deviation:

Sweep frequency:

+= 15 Mc/s

a) In steps of 0; = 1.5; «5; = 15 Mc/s
b) Continuously from zero

50 ¢'s from the mains

11




Zvinéni rozmita- max. =191 MHz zdvihu v rozsahu
ného napeti: 15—-230 MHz

| inearita rozmitani: zaznam na obrazovce kmitoétové oznac-
kovany spektrem nasobku S MHz ma:

a) pfi zdvihu =10 MHz odchylku na
vzddalenostech znaé&ek mensi nez 2 %

b) pfi zdvihu =15 MHz zvétseni vzda-
lenosti na okrajich zaznamu max.

o 10 0/{3.

Vystupni napéti: 50 mV =+ 2 dB na pfipojené zatezi 75 (2
pfi kmitoétu 100 MHz

Kmitoctovd zdvislost MHz.
vystupniho napéti: =2dB v rozsahu 25 B — 220MHz a

max. —3dB na okrajich kmitoctoveho
pasma
Vystupni odpor: 75  asymetricky
300 @ symetricky pomoci kabelu se sy-
metrizaéni vlozkou
Pomér stojatych a) dekadicky déli¢ v poloze 0 dB:
vin: do 100 MHz lepsi nez 1,5
do 200 MHz lepsi nez 2,0
b) dekadicky déli¢ v poloze
_20. —40 a —60 dB: v celém kmitoc-
tovém rozsahu lepsi nez 1,5

Skresleni: mensi ne: 109, v rozsahu 30-230 MHz
Déleni vystupniho
napeéti:
dekadicky: ve stupnich 0, —20 dB, — 40 dB, — 60 dB
chyba déleni: + 39, z hodnoty nastaveného utlumu
v dB
plynule: 0+-—20 dB
Nejmensi vystupni
napeti: mensi nez 5 uV

12

Undulation of the
swept voltage:

Sweep linearity:

Qutput voltage:

Frequency
dependence of the
output voltage:

Qutput impedance:

Standing wave
ratio:

Distortion:

Qutput voltage
control:

Decadic:
Dividing error:

Max. = 19, per 1 Mc/s sweep in the
range 15—230 Mc/s

The display on the CR tube screen, fre-
quency marked by a spectrum of 5 Mc/s

multiples has:

a) an inaccuracy of less than 2 9y of
the spacing between the marks at
a deviation of = 10 Mc’s,

b) o spacing increase of 10 9/, near the
edges of the display at a deviation
of = 15 Mc/s.

50 mV + 2 dB across the connected load
~f 75 ohms at a frequency of 100 Mc's

. 2dB within the range 25Mcis —
290 Mc/s and max. —3 dB near the
edges of the frequency band

75 ohms asymmetrical
300 chms symmetrical with the cable

with symmetrizing termination emplioyed

a) the decadic divider in position O dB:
up to 100 Mc/s better than 1,5
up to 200 Mc/s better than 2,0

b) the decadic divider in position
-20 —40 and -60 dB: in the whole

frequency range better than 1,5

Less than 109/, within the range 30 to
230 MC;S

In steps of 0, —20 dB, —40 dB, —60 dB

+ 30/, from the value of the set attenu:
ation in dB



Znackovani:
vnitrni:

vnejsi:

1) proménny oscilator 10-20 MHz,
= 0,3 DIU

2) krystalovy oscilator s mozinosti vnéjsi
vymeny krystalid v rozsahu 1-10 MHz

pripojenym signdlem

Jednotlivé zpdsoby znackovdni se mohou vzdjemné kombi-
novat. Plynuld regulace amplitudy a sitky znadek. Signdly
znacek vedeny mimo méreny objekt.

Moinost méfeni impedance pfipojené na vystup snimdnim
obrazce stojatych vin pomoci vestavéné detekéni diody.

Osazeni pfistroje:

Napajeni:

Jisteni:

Prikon:
Vaha:
Rozméry:

Prislusenstvi:

Zvlastni doplnky:

5 X ECC85, 6F32, 6B32, 2 X 21TE31
2 X ANN41

220 V, 120 V = 10 9,; 50 Hz
sitova pojistka 0,4 A — 220V

06 A - 120V
anodovd pojistka 0,08 A
asi 50 VA
11,5 kg

320X 265225 mm

slucovaci koncovka, detekéni sonda, sy-
metrizacni clen, kabel znackovacée, kabel
75 (2, sitovd snura, sacek s ndhradnimi
pojistkami, navod k obsluze

Kabel 75 @ pro mereni PSV BP 4190
Krystaly pro znackovani:

1 MH:z BP 4191
55 MH:z BP 4192
6,5 MHz BP 4193

Continuously: 0 to —20dB

Minimum output

voitage: less than 5 uV

Marking:

Internal: 1) Variable oscillator 10 to 20 Moeg;ss,
= 0.5 Y%,

2) Crystal-controlled oscillator with pos-
sibility of exchanging the crystals
from outside within the range 1 to
10 Mc/s

External: By the application of a signal
The individual methods of marking can be mutually

combined. Continuous control of the amplitude and duration
of the marks. The marker signals are not fed through the
measured object.

Provision for the measurement of impedances connected to
the output by the display of the standing wave image with
the aid of the built-in detector diode.

5 X ECC85, 6F32, 6B32, 2 X 21TE31,
2 X ANN41

Tube complement
of the instrument:

Powering: 220 V or 120 V = 1019, 50 c/s
Protection: Mains fuse 0.4 A for 220V, or
0.6 A for 120V
Anode fuse 0.08 A
Power
consumption: 50 VA approx.
Weight: 11.5 kg

Dimensions: 320 X 265 X 225 mm

13



PRIPOJENI SITOVEHO NAPETI

Obr. 3~ Fig. 3

Pred pfipojenim pristroje k sitovému napéti se presvedcime,
zda je pristroj prepojen na spravné sitové napéti. Pfepojeni
se provadi kotouc¢kem voliée napéti na zadni strané pfistroje

(obr. 4). Je-li tfeba pfistroj pfepojit na jiné napéti, vysroubu-
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Accessories:

Special
supplements:

Combining termination, detector probe,
symmetrizing termination, marker cable,
75 ohms cable, mains cord, bag with
spare fuse cartridges, instructions ftor
use.

75 ohms cable for SWR measurements

BP 4190
Marker crystals:
1Mce/s . . . . . . . . . BP49
55Mc/s . . . . . . . . BP4#192
6&5Mc/s . . . . . . . . BP4193

CONNECTION TO THE MAINS

Before connecting the generator to the mains, it is necessary

to make sure that it is adjusted to the correct mains voltage.

Changing over, if necessary, is carried out with the disc of

the mains voltage selector which is on the back of the

generator (Fig. 4). If another mains voltage has to be set,

then the screw in the centre of the disc of the mains voltage

selector has to be unscrewed, the disc pulled out and turned

until the number indicating the correct mains voltage



jeme sroub uprostied voli¢e napéti, kotoué vytdhneme a za-
suneme tak, aby cislo, uddvajici sprdvné sitové napéti, bylo
pod trojuhelnikovou znackou. Sroub potom opét zasroubu-
jeme, a tim kotoucek zajistime. Je-li voli¢ napéti v poloze,
nakreslené na obr. 3, je pfistroj prepojen na 220 V. Pii
zmene sitového napéti je tfeba rovnéz vyménit sitovou
pojistku. Hodnoty pojistek pro sitovd napéti 220 V a 120 V
jsou uvedeny v odstavci ,TECHNICKE UDAJE", Spojeni kos-
try pristroje s ochrannym vodiéem je provedeno tretim vodi-

cem v sifove sndre.

OBSLUHA PRISTROJE

Pristroj se zapina knoflikem O (viz obr. 1) a zapojeni indi-
- kuje doutnavka P. Na pravé strané panelu jsou ovladaci
prvky vf casti. Knoflik N reguluje plynulé vystupni napéti.
Dekadické ovladani vystupniho napéti se provadi knofli-
kem |. Vystup vf napéti je z konektoru K. Knoflikem M se
provadi nastaveni frekvence (stredni stupnice) vf signadlu.

Konektor ] je vystup vestavéného detektoru pro méreni

pfizpusobeni impedanci.

appears below the triangular mark, Then the disc is pushed
home again and the screw tightened, thus securing the disc.
If the voltage selector is in the position indicated in Fig. 3.
then the generator is adjusted to 220 V. When altering the
mains voltage, it is necessary also to exchange the mains
fuse cartridge. The correct fuse cartridge values for mains
voltages of 220 V and 120 V are given in the section
"TECHNICAL DATA",

The framework of the generator is connected to earth via

the third (protective) conductor of the mains cord.

OPERATION

The instrument is switched on with the control 0 {see Fig. 1);
powering is indicated by the glow-lamp P. At the right-hand

side of the panel are the controls of the RF section. The
control N provides continuous control of the output voltage.
Decadic control of the output voltage is carried out with the
control |. The RF output voltage is obtained from the con-
nector K. Frequency selection (centre of the scale) of ihe RF

signal is carried out with the control M, The connector J is

15



Na levé strané jsou prvky k ovladdni znackovani a regulace
zdvihu. Plynuld regulace zdvihu se provadi knoflikem B a
zména ve stupnich knoflikem C.

Knoflikem A se reguluje amplituda znacek. Pfi vytazeni
knofliku A se zapne vnitini plynule laditelny znackovaci
oscilator, zatlacenim se vypne.

Nastaveni kmitoétu znackovaciho oscildtoru se provadi knof-
likem G. Zditky D slouii pro pfipojeni krystalu,

7 konektoru E odebird se napéti znaéek do slucovaci kon-
covky. Konektor F slouzi pro pfipojeni ciziho znacékovaciho
zdroje. Ze zdifek L se odebira sinusove napéti pro horizon-
talni zesilovaé osciloskopu (zdqudna). e
Pod kryci zdtkou H je vyvedena hridelka potenciometru
pro nastaveni vhodné faze tohoto napeti,

..V druhé poloze knofliku O je zapnuto klicovani rozmitaného
}oscilfltoru a vytvoii se nulova linka na zobrazovane krivce,
ve treti poloze je klicovani vypnuto.

- Na zadni strané piistroje (viz obr. 4) je vyveden potencio-

metr R9 pro nastaveni fdze klicovaciho napeti.
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the output of the built-in detector for the measurement of
impedance matching.

At the left-hand side are the controls for mark selection and
sweep adjustment. The sweep can be controlled continuously
(with the control B) and in steps (with the control C). The

amplitude of the marks is adjustable with the control A.
By pulling out this control, the internal continuously tunable
marker oscillator is switched on, whereas it is switched off
by pushing the control in.

The frequency of the marker oscillator can be set with the
control G.

The sockets D serve for the connection of a crystal.

From the connector E the marker voltage is fed to the
combining termination.

The connector F is used when an external marker source
has to be employed. From the sockets L is taken a sinusoidal
voltage for the horizontal amplifier of the osciiloscope (time
base). The shaft of the potentiometer for setting o suitable
ohase of this voltage is under the panel hole plug H.

In the second position of the mains switch O, keying of the
swept oscillator is switched on and a zero line is produced
on the displayed curve; in the third position keying is

switched off. On the back of the generator (see Fig. 4) is
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Obr. 4 - Fig. 4
R9 — potenciometr pro nastaveni faze klicovacitho napeti
R45 — potenciometr nastaveni sprdvné cinnosti multivibra-

toru
R67 — potenciometr nastaveni Sirky znacek

PRIKLADY POUZITI

Vobleru BM 419 je moino pouzit k méfeni ve frekvencnim
casmu 15—230 MHz s rozmitanim frekvence od O do =15
MHz. Kterykoliv kmitodet v tomto pdsmu je moino presne

oznackovat, Pii vypnuti kli¢ovani a rozmitani je moino pouzit

fitted a potentiometer R9 for setting the phase of the keying

voltage.

RO — Potentiometer for setting the phase of the keying

voltage
R45 — Potentiometer for setting the correct operation of

the multivibrator
R67 — Potentiometer for setting the width of the marks

EXAMPLES OF APPLICATION

The BM 419 sweep frequency generator can be applied for
measurements within the frequency range 15 to 230 Mc/s

with a frequency sweep from 0 to = 15 Mc/s. Any frequency

within this range can be marked precisely.
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pristroje BM 419 i joko generdtoru s nemodulovanym signd-
lem pro ta méreni, kde neni na zdvadu jeho parazitni frek-
vencni modulace, kterd cini max. 15 kHz.

Voblerem BM 419 je moino také kontrolovat citlivost televiz-
nich prijimacl, jelikoz je vybaven plynulou a dekadickou
regulaci vystupniho napéti a minimdlni vystupni napéti je
mensi nez 5 uV. Cennym doplnénim pfistroje je moinost
pouzit jej k méreni prizpGsobeni vf vedeni pfipojenych k je-
ho vystupu. Takto je moino méFit i hodnoty vf impedanci jako
vstupni a vystupni impedance pfistrojd, antén, atd.

Méreni pfizplsobeni je moino provddét na 75 Q pfimo nebo

na 300 2 pomoci symetrizacniho clenu.

1. Nastavovani s pouiitim detekéni sondy.

Snim@ni pomoci detekéni sondy pouiijeme tehdy, nemd-li

méreny objekt vlastni detektor.
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When the keying and sweep are switched off, the BM 419
generator can be used also as a source of unmodulated
signals for such measurements where its spurious frequency
modulation, which is maximum 15 k¢'s, is not a deterrent.
It is possible also to test with the BM 419 sweep frequency
generator the sensitivity of TV receivers, as the generator
is provided with continuous and decadic control of the
output voltage, and the minimum output voltage is less
than 5 uV. With the aid of suitable accessories the TESLA
BM 419 sweep frequency generator can be applied also for
the measurement of the matching of RF lines connected
to its output. Thus it is possible to measure also such RF
impedance values as the input aond output impedance of
instruments, aerials, etc.

Matching measurements can be carried out at 75 ohms
directly or at 300 ohms with the aid of the symmetrizing

termination.

1. Adjustments using the detector probe

Operation using the detector probe is applied when the

measured object itself has no detector stage.



Obr.5-Fig. >

A —~ vobler BM 419

B — méreny objekt

C —~ osciloskop BM 370

D — Detekéni sonda TAK 052 11

E — Slucovaci koncovka 1AK 052 14

Méfeni provadime tak, Ze méfeny objekt pfipojujeme na
vystup vobleru BM 419 pomoci kabelu 75 2, nebo kabelu
se symetrizaénim ¢&lenem 75/300 2, podle charakteru vstup-
niho odporu méreného objektu.

Koncovka sedmdesdtipétiohmového kabelu je upravena tak,

aby umoinovala snadné privedeni napéti z vobleru do rdz-

A - Sweep frequency generator BM 419
B — Measured object

C — Oscilloscope BM 370

D — Detector probe TAK 052 11

E — Combining termination 1TAK 052 14

The measurement is carried out by connecting the measured
object to the output of the BM 419 sweep frequency gener-
ator, using the 75 ohms cable or the cable with symmetrizing
termination of 75/300 ohms, according to the character
of the input impedance of the measured object.

The termination of the 75 ohms cable is designed so as to

19



nych mist méreného objektu. Nozovy zemnici dotek, vyvede-
ny rovnobézné s kolikem koncovky, umoznuje privedeni na-
péti s pomérné malym odrazem i pfi nejvyssich kmitoctech.
Viastni pomér stojatych vin kabelu s koncovkou zatizenou
sedmdesdtipétiohmovym bezindukénim odporem je mensi
nez 1,2 do 230 MHz. Zemnici vyvod je mimoto vyveden
i ohebnym kablikem s bandnkem,

Zdirky pro horizontdlni zesilovaé na vobleru propojime na
vystupni zditky horizontdlniho zesilovace oscilografu. Vystup
znacek pripojime pomoci slucovaci koncovky na vertikalni
zesilovaé oscilografu BM 370, Detekéni sondu, kterou snima-
me méreny prabéh v jednotlivych bodech méfeného objektu,
pripojime do zdifek slu¢ovaci koncovky.

Vstupni- vf napéti do méieného objektu a amplitudu znacek

nastavime podle potreby.
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enable easy application of the voltage produced by the
sweep frequency generator to various parts of the measured
object. The earthing blade contact mounted parallel to the
pin of the termination, enables the connection of a voltage
at a relatively small reflection even at the highest frequenc-
ies. The inherent standing wave ratio of the cable with
termination loaded with a 75 ohms non-inductive resistor is
less than 1.2 up to 230 Mc/'s. In addition, the earthing con-
ductor is provided with a flexible cable fitted with a banana
plug. The sockets for the horizontal amplifier of the sweep
frequency generator are connected to the output sockets of
the horizontal amplifier of the oscilloscope. The marker
output is connected to the vertical amplifier of the oscil-
loscope BM 370 with the aid of the combining termination.
The detector probe with which the measured phenomenon
is picked up at individual points of the measured object,
is connected to the sockets of the combining termination.
The RF input voltage to the measured object and the

amplitude of the marks are set as required.



2. Nastavovani s pouzitim vnitini detekce.

2. Adjustments using internal detection
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Obr. 6 - Fig. 6

A — vobler BM 419

B — meéereny objekt

C - osciloskop BM 370

D — slucovaci koncovka 1AK 052 14

Obsahuje-li méfeny objekt vnitini detekci, kterou je priva-
dény vf signal z vobleru usmeéerneén, pripoji se vystup z meére-
ného objektu do slucovaci koncovky primo nebo pfes kapa-
citu, odebird-li se napeti z bodu, ktery ma stejnosmérné

napéti. Kondenzdtor musi mit dostate¢nou kapacitu, aby ne-
skresloval tvar snimané krivky.

A — Sweep frequency generator BM 419
B — Measured object

C — Oscilloscope BM 370

D — Combining termination 1AK 052 14

If the measured object has an internal detector, which rectif-
ies the RF signal taken from the sweep frequency generator,
then the output of the measured object is connected to the

combining termination either directly or via a capacitor if

the voltage is obtained from a point which carries a DC
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Ostatni zapojeni pfistroju je stejné jako v pfedchozim pfi-

pade.

3. Meéereni zesileni.

Cejchovani vystupnich délich v dB muzeme vyhodné pouiit
ke zjisténi zesileni méreného objektu. Nastavime stejnou
velikost obrazku pri pripojené detekéni sondé pfimo na vy-
stup vobleru (délice jsou v poloze 50 mV vystupniho napéti)
a pfi sondé pripojené na objekt. Poloha déli¢d v dB pro
stejnou velikost obrdzku uddava zesileni objektu.

Pomér zesileni v rliznych bodech zobrazované kfivky muze-
me obdobne stanovit velmi jednoduchym zplsobem.

Pri poloze plynulého délice napr. na 0 dB zjistime si vysku
bodu B (viz obr. 7). Pak snizime vystupni napéti délicem,
az vyska bodu A odpovidd puvodni vysce bodu B. Nastavend
hodnota délice v dB odpovida rozdilu zesileni obou bodu.
Timto zplUsobem muzeme také mérit nebo nastavovat Sitku
pasma pro pokles, napr. 3 dB.

Ke zjisteni kmitoctu pro pokles 3 dB pouzijeme znaékovaciho

oscilatoru.
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voltage. The capacitor must be of sufficient magnitude so
as not to distort the shape of the displayed curve.
The remaining instruments which are connected are the

same as in the preceding example.

3. Amplification measurement

The output dividers calibrated in terms of dB can be applied
to advantage for ascertaining the amplification of the
measured object. The size of the image set on the CR
tube screen has to be the same as when the detector probe
is connected directly to the output of the sweep frequency
generator (the dividers are set to 50 mV output voltage),
as when it is connected to the object. The setting of the
dividers in dB for the same size of the image gives the
amplification of the object.

The amplification ratio at various points of the displayed
curve can be ascertained similarly in a very simple manner.

With the continuous divider set, for example, to the position
0 dB, the height of the point B (see Fig. 7) is ascertained.
Then the output voltage is reduced with the divider until the
height of point A corresponds to the original height of

point B. The set value in dB of the divider corresponds to



the difference between the amplification of the two points.
In this way also the bandwidth can be measured or adjusted
for a drop of e.qg. 3 dB.

To find the frequency at which a drop of 3 dB takes place,

marks can be applied to the displayed curve.

Obr. 7 - Fig. 7
4. Kontrola prizpusobeni impedance pripojene na vystup. 4. Checking of the matching of an impedance connected to
the output |
A B
- : o @ |
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| A — Sweep frequency ge-
A — vobler BM 419 nerator BM 419

_____________ Z

X
B — osciloskop BM 370 Obr. 8 - Fig. 8 L L=10- 15m J B — Oscilloscope BM 370
Zx - mérena impedance

ZLx — Measured impedance
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Timto zplisobem je moino méfit impedance nesymetrické
nebo symetrické, které jsou urceny k pripojeni na 75
koaxidlni kabel nebo 300 Q linkové vedeni, tedy napr. vstup-
ni impedance pfijimaéda, antén. Méfrend impedance se za-
poji na konec pomocného koaxidiniho kabelu BP 4190, podle
své povahy bud primo, nebo pres symetrizacni koncovku
75 /300 . Vystup z vnitiniho detektoru se pripoji na vstup
osciloskopu. Propoji se také zdirky pro zdkladnu osciloskopu.
P¥i celkovém zdvihu 30 MHz dostaneme na obrazovce oscilo-

skopu obrdzek podobny obr. 9.

Obr.9 - Fig. 9
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With this setup it is possible to measure asymmetrical or
symmetrical impedances which are intended for operation in
connection with either a 75 ohms coaxial cable or a 300
ohms line, i.e. for example, the input impedance of receiv-
ers, aerials, etc. The measured impedance is connected to
the end of the supplied auxiliary coaxial cable, type BP 4190,
according to its character, either directly or via the sym-
metrizing termination 75 ohms/300 ohms. The output of the
internal detector is connected to the oscilloscope input.
Also the sockets for the oscilloscope time base are con-
nected.

At an overall deviation of 30 Mc/s, an image similar to that
in Fig. 9 is obtained on the CR tube screen of the oscil-

loscope.

The reflection coefficient of the measured impedance Zx
is ascertained as follows: The amplitude av of the unloaded
coaxial cable (the measured impedance is disconnected) is
ascertained and then the amplitude a: is measured with the
impedance Zx connected (see Fig. 9). The reflection coef-
ficient is:

a)
! e
/ a,



Koeficient odrazu merené impedance Zx zjistime takto: Pri

koax. kabelu naprazdno {meérend impedance odpojena)
zjistime amplitudu ao, pri pripojeni impedance Zx amplitu-

du a¢ (viz obr. 9). Koeficient odrazu pak je:

- a
jIIIl'P:.I.' - — .
d
Uhel koeficientu odrazu je:
VANS S
g i 23‘"{ A f! -

Frekvence odpovidajici bodim A, A, a B je moino zjistit

pomoci znackovaciho oscilatoru. Zjistime-li uhel odrazu
v rozsahu 0 az 7, mda zakoncovaci impedance kapacitni sloz-
ku, je-li v rozsahu = az 2r ma slozku induktivni.

Kdyby se uzilo koax. kabelu zkratovaného, bude pri vy-
hcdnoceni UGhlu odpovidat induktivni slozce dhel 0 az = a
kapacitnt =7 az 2x.

Obvykle vyhodnocujeme pomeér stojatych vin zakoncovaci im-

pedance. Ten je ddn vztahem:

= -t
1T — /P!
a prevedeme-li jej na zjisténé amplitudy, pak
(. BT A
> 3“ —_— 31

éili rovnd se souctu obou amplitud podélenych jejich rozdi-

The angle of reflection is:

The frequency corresponding to the points A, A: and B
can be ascertained with the aid of the marker oscillater.
If the angle of reflection is found to be within the range
0 to n, then the termination impedance has a capacitive
component; if it is within the range = to 2a, then the
termination has an inductive component,

It a short-circuited coaxial cable is used, then an angle
between 0 and 7 indicates an inductive component and an
angle between = and 2x indicates a capacitive component.
Usually the standing wave ratio is evaluated for the termin-
ation impedance which is given by the relation:

1T — /p/

$

If this relation is applied for the amplitudes previously as-

certained, then the SWR is given as

4 + 2,
a, — 44

k., =

S

which means that it is equal to the sum of the two amplitud-
es divided by the difference between them,
lf a more accurate measurement has to be carried out, then

it is necessary to recalibrate the detector diode so as to
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lem. Chceme-li méreni upresnit, je nutno provést precejcho-
vani detekcni diody, abychom vyloucili chybu vzniklou neli-
nearni charakteristikou diody pfi méreni tak malych napéti,
jakd jsou na vystupu vobleru.

Jednda se o pFevod amplitud as, a1 na prislusné hodnoty
napéti. To miZeme provést pomoci cejchovaného plynulého
delice podobnym zpusobem, jak je uvedeno v odstavci pro
mereni poklesu krivek.

Pri promérovani frekvencné zavisié impedance (prijimac, an-
téna apod.) ukdzie se na obrazovce pri preladovani kmitoctu

pribéh podle obr. 10.

Obr. 10 - Fig. 10

Také je moino provadet touto metodou zjistovani elektricke
délky vedeni (obr. 9). Zkousené vedeni se primo napoji na

vystup vobleru,
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eliminate errors caused by the non-linear part of the diode
characteristics during the measurement of such low volt-
ages as are at the output of the sweep frequency generator.
The amplitudes ao, a: have to be altered to the appropriate
voltage values. This can be carried out with the aid of the
calibrated continuous divider in a similar manner as de-
scribed in section 3 for the measurement of the response
curve drops.

When a frequency-dependent impedance (a receiver, an
aerial, etc.) is being measured, then the frequency change
results in an image on the CR tube screen as shown in
Fig. 10.

By this method it is possible also to ascertain the electrical
length of a line (Fig. 9). The measured line is connected

directly to the output of the sweep frequency generator.

me— _.._._.....--.-__. S (Mc;’s: m)

where n is the number of cycles,
f is the deviation in Mc/s,

The shortening factor of the line is ascertained from the
ratio between the electrical length and the actual length

of the cable.

o



1 Il Y

ST (MHz, m)

n — pocet vin,
f — z2dvih MHz.

Zkracovaci &initel vedeni se zjisti z poméru elektrické délky

kabelu a skuteéné délky kabelu.

/ skut_eénd_ /

skracovaci cinitel = - - o— o, 7T
! elektricka | &

kde ¢ je dielektrickd konstanta izolacni hmoty v kabelu.
Podle toho pro 6 celych vin pfi zdvihu 30 MHz na obr. 9 je

elektrickd délka kabelu 30 m. P¥i béiném zkracovacim cini-

teli asi 0,65 odpovidé to skuteéné délce kabelu 19,5 m.

Priklady pouiiti znackovaci casti.

Znaékovani je moino pouzit v celém frekvencnim pasmu
vobleru, tj. od 15 do 230 MHz. Znackovaci ¢ast je konstruo-
vana tak, 7e umoifnuje 3 zpGsoby znaékovdni a libovoinou
kombinaci téchto zpusobu.

a) V pristroji je vestavén znackovaci oscilator o frekvenénim
rozsahu 10 az 20 MHz. Signdl z ného se pfivadi na siroko-
ndsmovy zesilovaci stupen, upraveny tak, aby na jeho vy-

\
stupu byly vyrovnané vyssi harmonicke kmitocty, COZ uUmMoz-

[ actual /

—_—

Shortening factor = -~ = - -
! electrical | &

where ¢ is the dielectric constant of the insulating material
used in the cable.

Consequently, for 6 whole cycles at a deviation of 30 Mc/s
(Fig. 9), the electrical length of the cable is 30 m. With
usual shortening factor of approximately 0.65, this means an

actual cable length of 19.5 m.

Examples of marker application

Marking can be applied within the whole frequency range
of the sweep frequency generator, i.e. from 15 to 230 Mc/s.
The marker section is designed so thot it enables 3 methods
of marking and the arbitrary combination of these methoads.
a) A marker oscillator with a frequency range of 10 to
20 Mc/s is built into the instrument. The signal from this
oscillator is applied to the wideband amplifier stage
which is designed so that higher harmonic frequencies
are compensated at its output; this enables the applic-
ation of marks up to 230 Mg;s.
The internal marker oscillator is switched on by pulling

out the mark amplitude control A,
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nuje znackovani do 230 MHz. Zapindni vnitfniho znaékova-
ctho oscilatoru se provadi vytazenim knofliku reguldtoru
amplitudy znacek.

b) Dale je pristroj opatien krystalovym oscildtorem. Krystaly
se zaosunou do zdirek na panelu. V krystalovém oscilatoru
lze uzit krystaly od 1 do 10 MHz.

c) Treti moznost je znackovani pomoci ciziho generdtoru.
Potrebné napéti asi 300 mV se privede do zvldétniho konek-
toru na panelu. Kmitoéet znackovaného mista zobrazované
charakteristiky odpovidd opét nastavenému kmitoctu znacko-
vaciho generatoru.

Signal znacdek je veden mimo méfeny objekt, &imz je vylou-
ceno jeho pretizeni timto signdlem. Znaéky jsou privedeny
do vstupu vertikdlniho zesilovace osciloskopu kabelem po-
moci slucovaci koncovky, do niz se pripoji signal znaéek
prislusného vystupu na vobleru a detekovany signdl z mére-
ného objektu.

Vhodna velikost znacky se nastavi reguldatorem amplitudy
znacek. Pro informaci je uvedeno nékolik prikladd znaéko-

vani.
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b) The generator is provided further with a crystal-controlled
oscillator. The crystal is inserted into the appropriate
sockets on the panel. Crystals from 1 to 10 Mc’s can
be used in this crystal-controlled oscillator.

c} The third method of marking is with the aid of an
external generator. The required voltage of approximately
300 mV is connected to a special connector on the panel.
The frequency of the marked point on the displayed
response curve then corresponds to the adjusted fre-
quency of the marker generator.

The marker signal does not pass through the measured

object, thus overloading of it by the applied signal is pre-

vented. The marks are fed to the input of the vertical

amplifier of the oscilloscope over the cable provided with

the combining termination, to which are connected the

marker signal of the appropriate output of the sweep fre-
quency generator and the detected signal from the measur-
ed object.

A suitable height of the marks is adjusted with the mark
amplitude control.

For information purposes, some examples of marking are

described below.



Samostatne poutiti vnitiniho znaékovaciho oscilatoru.

Vytazenim knofliku regulace amplitudy znacek zapneme
vnitrni znackovaci oscildtor a zménou jeho frekvence nasta-
vime znacku do toho mista mérené charakteristiky, kde z4&-
dame presné zjisténi frekvence. Stupnice je provedena tak,
cby usnadnovala odecitani frekvence. Je opatiena stupnici
zakladni 10 az 20 MHz, pak stupnicemi 20 oz 40 MHz, 40
az 80 MHz, 60 az 120 MHz a 120 az 240 MHz. Odecitani
se provadi timto zplsobem:

Provadime-li vf mereni v pdsmu 10 az 20 MHz, odecditame
znackovaci kmitocet na stupnici zdkladni (10 az 20 MHz).
Pri vf méfeni v pasmu 20 az 40 MHz odeditdme znadky na
stupnici 20 az 40 MHz atd.

Pro snadnou orientaci je stupnice vobleru rozdélena na ba-
revné oznacend pdsma a souhlasnymi barvami jsou ozna-
ceny jednotlivé stupnice znackovaciho oscilatoru, prislusejici
temto pasmum. Kazdd tato stupnice v celém rozsahu je
vztazena k urcité harmonické zdakladniho oscilatoru. Mimo
tyto znacky je ovsem mozno pouzit i znaéky jinych harmo-
nickych, pouziti je vsak mdlo vyhodné, ponévadz frekvenci

je nutno urcit ze zakladni stupnice 10 az 20 MHz ndasobenim.

Independent application of the internal marker oscillator

By pulling out the mark amplitude control, the internal marker
oscillator is set in operation and by altering its frequency,
a mark is set to such a point of the measured response
curve at which the accurate ascertainment of the fre-
quency is required. The scale is designed so that it simpli-
fies the reading of this frequency. It consists of a basic
scale of 10 to 20 Mc/s and of further scales of 20 to 40
40 Mc/s, 40 to 80 Mc/s, 60 to 120 Mc/s and 120 to 240 Mc/s.
The method of reading is as follows:

It RF measurements are being carried out within the range
10 to 20 Mc/s, then the marker frequency is read on the
hasic scale (10 to 20 Mc/s). In RF measurements within
the range 20 to 40 Mc’s, the marks are read on the scale
20 to 40 Mc/s, etc. For operator convenience, the scale
of the sweep frequency generator is divided into bands
marked with different colours and the individual scales of
the marker oscillator corresponding to these bands are

marked with the same colours. Each scale within the whole
range applies to a certain harmonic of the basic oscillator.
As well as these marks it is possible, of course, to use also
the application, however, is

other harmonics,

not very
advantageous as the frequency has to be determined as a

multiple of the basic scale (10 to 20 Mc/s) reading.
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Pouiiti vnitiniho znackovaciho oscilatoru a krystal.

Application of the internal marker oscillator and crystals

Obr. 11 - Fig. 11

Vytazenim knofliku regulace amplitudy znacek zapneme

vnitrnt znackovaci oscilator a knoflikem ladeni nastavime

znacku A do zadaneho mista na mereneé charakteristice.
Zasunutim krystalu do zdirek uvedeme v cinnost krystalovy

oscilator. Na charakteristice se ndm objevi znacky B. Frek-
venéni odstup znadéek B od znacky A je dan frekvenci krys-
talu, Pfelodovanim znackovaciho oscildtoru se presouva cela
skupina znacek (A i B) po charakteristice.

Tato kombinace znaéek ndm umoinuje rychlé a presné ode-
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By pulling out the mark amplitude control, the internal

marker oscillator is switched on; with the tuning control,

the mark A is set to the required point on the measured

response curve. When the crystal-controlled oscillator has

been set in operation by inserting the crystal into the

appropriate sockets, the mark B appears on the displayed

curve. The frequency interval between the marks B and A is

given by the frequency of the crystal. By tuning the marker



cteni Sirky pasma méfeného obvodu, nastaveni odladovadd

apod.

Obr. 12 - Fig. 12

Pouziti vnitiniho znackovaciho oscilatoru, krystaldi a cizich
znacek

Znackovani uvedeme do provozu jako v predeslém pripadé
a do konektoru pro cizi znaéky pfivedeme ze signdlniho
generdatoru napeti asi 300 mV. Na charakteristice se objevi
dalsi dvojice znacek C, jejichi frekvenéni odstup od znacky

A odpovidd frekvenci signédiniho generdtoru.

oscillator, the whole group of marks (A and B) moves along
the displayed curve.

This combination of marks enables the speedy and accurate
reading of the bandwidth of the measured circuit, adjust-

ment of wavetraps, etc,

Application of the internal marker oscillator, crystals and
external marks

The marking is set in operation as in the preceding example
and to the connector for external marks is applied a voltage
of approximately 300 mV derived from a signal generator.
On the displayed curve appears a further pair of marks C,
between which and the mark A

the frequency interval

corresponds to the frequency of the signal generator.

Marking of frequencies lower than 10 Mc/s

For the marking of frequencies lower than 10 Mc/s, either
crystals are used or signals from an external signal gene-
In  this

oscillator is switched off by depressing the mark amplitude

rator. method of marking, the internal marker
control.
A suitable height of the marks is set on the displayed

curve with the mark amplitude control.



Znackovani frekvenci nizsich nez 10 MHz.

Ke znackovani trekvenci pod 10 MHz muzeme uzit bud
krystalo, nebo signdlu z ciziho signdintho generatoru. Pri
tomto zpusobu znackovani vypneme vnitrni znackovaci osci-
lator zatlaéenim knofliku regulace amplitudy znacek.

Vhodnou velikost znacek na snimaci charakteristice nasta-

vime reguldtorem amplitudy znacek.

Kontrola frekvenéni piesnosti stupnice znaékovaciho oscilé-
toru a vobleru.

Kontrolu lze provést srovndnim bud s krystaly, nebo s cizim
vinomerem.

Priklad kontroly frekvencni stupnice pomoci krystalu: Vnitrni
znackovaci oscilator zapneme vytazenim knofliku reguldatoru
amplitudy znaéek a do zdirek pro krystaly zasuneme napf.
krystal 6,5 MHz. Vystup znacek se propoji na vstup oscilo-
grafu. Pri plynulém proladovdni oscildtorem dostaneme na
konektoru vystupu znacek nizkofrekvenéni zdznéje na 13 MHz
a 19,5 MHz.

Pfi pouziti krystalu 1 MHz jsou na vystupu zdznéje na vsech
nasobcich jednoho MHz.
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Checking the frequency accuracy of the scales of the marker
oscillator and of the sweep frequency generator

This check can be carried out by comparison either with
crystals or with an external wavemeter.

Example of the checking of the frequency scales with the
aid of crystals: The internal marker oscillator is switched
on by pulling out the mark amplitude control. Into the
sockets for crystals is inserted a suitable crystal, for example
one of 6.5 Mc/s. The marker output is connected to the
input of the oscilloscope. When the oscillator is tuned
continuously, from the marker output connector beat fre-
quencies are obtained at 13 Mc/s and 19.5 Mgys.

When a 1

obtained at the output at all the muitiples of 1 Mec/s.

Mc’s crystal is used, beat frequencies are
The scale of the sweep frequency generator can be checked
in the following manner: |

The frequency deviation is set to approximately = 0.5 Mc/s;
the continuous and decadic dividers are set to the maximum
output voltage. The output of the sweep frequency generator
is terminated by a resistance of 75 ohms, If the output is
nlot terminated, then the amplitude of the output voltage
is distorted due to mismatching. The output from the built-in
detector probe is connected simultaneously with the marker

output to the oscilloscope input.



P¥i vyméné elektronky E2 nebo E4 je nutno provést kontrolu
kmitoctové stupnice a jeji pripadné dostaveni kapacitou
C7. Predbéiné dostaveni provést pfi naladeni stupnice na
nulu (moznost chyby zplsobené strhavanim oscilatord), pres-
né dostaveni provést pfi kontrole prubéhu stupnice podle
odstavce o kontrole kmitoétové stupnice znackovaciho osci-

ldtoru a vobleru,

33

the mains voltage, then it will be necessary to increase the
DC component of the control voltage. A small alteration
is carried out with the potentiometer R57, causing the anode
voltage to drop. Then the original value of 250 V is achieved
by adjusting the twin potentiometer R52, R51. Then the
stability of the anode voltage has to be checked again at
a change in the mains voltage and adjustment is continued
according to the deviation thus obtained. The stability of
the output voltage of the sweep frequency generator is the
best if the anode voltage is slightly overcompensated, i. e.
when the mains voltage rises, the anode voltage drops, and
vice versa,

When exchanging the tube E2 or E4 it is necessary to check
the frequency scale and if necessary readjust it with the
capacitor C7.

Preliminary adjustment is carried out with the tuning scale
set to zero {an error can be caused by the pulling of the
oscillators). Accurate adjustment has to be carried out by
checking the frequency accuracy of the marker oscillator
and of the sweep frequency generator according to the

appropriate section of these Instructions.



vystupniho napéti na jednu polovinu je znackovani nespo-
lehlivé a pak vysadi. Dekadicky déli¢ nema na funkci znac-
kovani vliv.

.

Poutiti vnéjsi detekcni sondy.

Detekéni sondy se pouzivda tehdy, nema-li meéfeny objekt
viastni detekci, tedy napf. pri méreni zesilovadd, filtrd atd.
Konstrukce detekéni sondy je provedena tak, ie dovoluje
snimani vf napéti v pdsmu 15 az 230 MHz z obvodu i se
stejnosmérnym napétim do 300 V. Maximalni dovolené stri-
davé napéti pfivedené na detekéni sondu je 17,5 V. Vstupni

kapacita detekéni sondy je asi 2 pF.

ZOBRAZENIi NA OSCILOSKOPU

Pii snimdni charakteristik mGie dojit ke skreslenému vysledku

méreni. Pri¢iny mohou byt:

a) Je-li vstupni signdl velky, muie dojit k prfebuzeni nekte-
rého ze stupnd vySetiovaného zesilovace, nebo k preti-
zeni detekéni sondy.

b) Md-li méfeny objekt viastni detekéni stupen a bud sam,

nebo za nim ndsledujici zesilovaci stupen nejsou dosta-
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Application of an external detector probe

A detector probe is applied if the measured object has no
detector, e.g. when amplifiers, filters, etc. are being meas-
ured. The detector probe of the sweep frequency generator
is designed so that it enables the display of RF voltages
within the range 15 to 230 Mc/s even if the respective
circuit carries a DC volitage of up to 300 V. The maximum
permissible AC voltage which can be connected to the
detector probe is 17.5 V. The input capacitance of the
detector probe is approximately 2 pF.

DISPLAY ON THE OSCILLOSCOPE

During the display of a curve, it can happen that the result

of measurement is distorted. The reasons can be as follows:

a) If the input signal is large; this can cause overdriving
of one of the stages of the examined amplifier or over-
loading of the detector probe.

b) If the measured object has a built-in detector stage and

this stage or one of the following stages of the amplifier



tecne vybaveny pro neskresleny prenos obdélnikl 50 Hz
a nizkych frekvenci asi do 10 kHz.

¢) Ve vysokofrekvencnich stupnich méfeného objektu (zpra-

d)

vidla v poslednim) mohou nastat vlivem vétsiho vybuzeni
zmeny anodového proudu v rytmu kli¢ovani vystupniho
napéti z vobleru frekvenci sité. Tyto zmény pri nedoko-
nalé filtroci katody (pro nizké frekvence) vedou ke zmé-
ne predpéti béhem snimané krivky a tim pravidelné i ke
zmené zobrazované krivky. Nejjednodussi kontrola, zda
dochdzi ke skresleni, je pfipojeni elektrolytického konden-
zatoru ke katode.

Také nedokonala filtrace v napdjeni anody nebo i stinici
mrizky mdaze ovlivnit tvar kfivky. Vedle pokusu se zvétse-
nim filtracniho kondenzdtoru je moiné také pomoci osci-
lografu vysetrit, zda ve filtraénim bodé nenastavd zvinéni
v rytmu 50 Hz

Zpusobi-li detekéni sonda rozladéni meéreného obvodu,
k némuz je pripojena, doporudujeme neuzivat pokud
mozno pripojeni detekéni sondy pfimo, nybrz na é&dst
tchoto obvodu.

Oscilograf s nedokonalym zobrazovdnim obdélnikll 50 Mz

skresli rovneéi vysledek méreni,

d)

is not sufficiently rated for undistorted processing of
rectangles of 50 c¢/s and of low frequencies of up to
approximately 10 ke¢/s.

In the RF stages of the measured object (usually in the
last one) changes can occur in the anode current owing
to high excitation. These changes tally with the keying
rhythm of the output voltage of the sweep frequency
generator, i.e. with the mains frequency. If the cathode
current is imperfectly filtered ot low frequencies, then
these changes alter the bias during the display of curves,
resulting in distortions of the display. The simplest way
of testing whether distortions occur, is to connect an
electrolytic capacitor into the cathode circuit.

Also impertect filtering of the anode supply or also of
the screen grid voltage can influence the shape of the
displayed curve. In addition to the test by increasing the
filter capacitance, it is possible also with the aid of an

oscilloscope to ascertain whether a ripple of 50 c¢/s is
present at the point of filtration.

If the detector probe causes a mistuning of the measured
circuit to which it is connected, then it is recommended
to connect the detector probe if possible only to a part
of the circuit and not across its terminals.

An oscilloscope with imperfect display of rectangles of
50 c/s also distorts the result of measurement.
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POKYNY PRO UDRZBU PRISTROIJE

Vsechny opravy zdruéni i po uplynuti zarucni doby provadi
v kratké dobeé odborna opravna vyrobniho podniku Tesla
Brno. Zdkaznik muaze uplotnit ndrok na bezplatnou opravu
pfistroje v zdruéni dobé jen tehdy, neni-li porusena jeho
plomba. Mohou se vyskytnout pripady, kdy je pro zdkazni-
ka tcelné, aby si provedl mensi opravu (vyménu elektronky
nebo nekteré jiné soucdsti) sam. Proto dale uvéddime né-

kolik pokynt pro bézné opravy a nastaveni tohoto pristroje.

Pokles amplitudy vystupniho napéti.

Mlze byt zplUsoben jednoduchymi pricinami, jako je ne-
dostatecné anodové napéti vlivem vadného tyratronu 21TE31
nebo slabad, pripadné vadnd elektronka E2 nebo E4. O tom
je nejlépe se presvédcit méfenim anodového napéti a mé-
renim provoznich napéti na jednotlivych elektronkdch. Pri-
blizné hodnoty napéti jsou predepsdny na schematu.

Pri vyméné elektronek E9 a E10 (21TE31) je nutno provést
nové nastaveni zdroje.

K usmeérnéni napéti se pouziva dvou tyratront 21TE31. Pri-
vedenim vhodného fidiciho napéti na jejich mrizky se na-
stavi okamzik zapdlen: taok, aby 2droj meél spravné napeti

pifi pozadovaném odbéru. Ridici napéti se skladd ze stejno-
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INSTRUCTIONS
THE

FOR
INSTRUMENT

MAINTENANCE OF

All necessary repairs will be carried out before the expirat-
ion of the guarantee term and also after it in the shortest
possible time by the expert repair personnel of the makers,
the Brno Works of TESLA, Nat, Corp. The customer can have
the advantage of free repairs within the guarantee term
only if the seals of the generator have not been broken.
As it may happen that the carrying out of small maintenance
operations {exchange of a tube or some other component)
will be advantageous to the customer, some instructions are
given for routine repairs and adjustment of the sweep fre-

gquency generator,

Reduction of the output voltage amplitude

This defect can be caused by a very simple fault such as
an insufficient anode voltage owing to a faulty thyratron
21TE31 or a weak or faulty tube E2 or E4. This fault can be
best ascertained by measuring the anode voltage and by
measuring the operating voltages on the individual tubes.
Approximate voltage values are marked in the wiring
diagram.

When exchanging the tubes E9 and E10 (21TE31), it is

necessary to adjust the power source anew,



smeérné slozky na odporu R57 a stridave slozky z vinuti 11 oz
13 transformatoru pres fdzovy méni¢c R52, R51, (€53, (C52.
Obé slozky jsou v sérii.

Pri zméné sitového napéti se stejnosmérna slozka napeti
méni nelinedrné, je umeérnd zmendm proudu stabilizacni
vybojky E11. Tato se vyuziva ke stabilizaci anodového napéti
pfi kolisani sité, Zdroj anodového napeéti je nutno nastavit
tak, aby pfi 220 V sité bylo na kondenzatoru C54 250 V
=19, a se zménou sité o = 109, byla zména stejnosmér-
ného napéti mensi nez = 19, (pri odbéru proudu do pfi-
stroje asi 40 mA). Nastavovani zdroje se prcvédf tak, ze
potenciometr R52, R51 nastavime do stredni polohy a po-
tenciometrem R57 se nastavi hodnota stejnosmerného napéti.
Je-li zdroj nastaven tak, ze odchylka anodoveho napeti je
stejného smyslu jako je odchylka sitoveho napeti, je nutno
zﬁﬁit cast stejnosmerné slozky ridicino napeti. Potenciomet-
rem R57 se provede mald zmena nastaveni, pritom anodove
napéti klesne. Na pavodni hodnotu 250 V se dostavi dvojitym

potenciometrem RS2, R51. Pak se cpet kontroluje stabilita
anodového napeéti se zmenou sité a podle nyni zjisténe
odchylky se pokracuje v nastavovani. Stabilita vystupniho
napéti vobleru je nejlepsi, je-li anodové napéti mirne pre-
kompenzovano, tj. pri zvysovani siftového napeti anodové

napeti klesad a naopak.

The voltage is rectified by two thyratrons 21TE31. By the
connection of a suitable control voltage to their grids, the
striking point is set so that the source has the correct
voltage at the necessary current drain. The control voltage
is formed by a DC component produced across the resistor
R57 and an AC component taken from the winding 11 to
13 of the transformer via a phase changer R52, R51, C53,
C52. These two components are applied in series con-
nection,

At changes in the mains voltage, the DC component alters
nonlinearly as it is proportional to the change in the current
of the stabilizing glow-tube E11. This tube is employed for
stabilizing the anode voltage during mains voltage fluctuat-
ions. The anode voltage source must be set so that with
220 V mains a voltage of 250 V = 19/, is present across the
capacitor C54, and so that at changes in the mains voltage
by = 1079, the change in the DC voltage is less than
= 19, (at a current drain of approximately 40 mA caused

by the generator). The source is adjusted by setting the
potentiometer R52, R51 to the centre position and by adjust-
ing the value of the required DC voltage with the potentio-
meter R57.

If the source has been adjusted so that the deviation of the

anode voltage is in the same direction as the deviation of
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Pri vymené elektronky E2 nebo E4 je nutno provést kontrolu
kmitoctové stupnice a jeji pripadné dostaveni kapacitou
C7. Predbéiné dostaveni provést pri naladéni stupnice na
nulu (moznost chyby zplsobené strhavanim oscildtora), pres-
né dostaveni provést pri kontrole prubehu stupnice podle
odstavce o kontrole kmitoctové stupnice znackovaciho osci-

|dtoru a vobleru,
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the mains voltage, then it will be necessary to increase the
DC component of the control voltage. A small alteration
is carried out with the potentiometer R57, causing the anode
voltage to drop. Then the original value of 250 V is achieved
by adjusting the twin potentiometer R52, R51. Then the
stability of the anode voltage has to be checked again at
a change in the mains voltage and adjustment is continued
occording to the deviation thus obtained. The stability of
the output voltage of the sweep frequency generator is the
best if the anode voltage is slightly overcompensated, i. e.
when the mains voltage rises, the anode voltage drops, and
vice versaq,

When exchanging the tube E2 or E4 it is necessary to check
the frequency scale and if necessary readjust it with the
capacitor C7.

Preliminary adjustment is carried out with the tuning scale
set to zero {an error can be caused by the pulling of the
oscillators). Accurate adjustment has to be carried out by
checking the frequency accuracy of the marker oscillator
and of the sweep frequency generator according to the

appropriate section of these Instructions.



Spatna funkce znaékovani,

MUlze byt zpusobena slabou nebo vadnou elektronkou E5 ai
E8. Pri vyméne oscilaéni elektronky E5 nutno kontrolovat
o popripade dostavit souhlas kmitoétové stupnice podle
odstavce o kontrole kmitoctové presnosti stupnice znackova-
ciho oscilatoru a vobleru pomoci kondenzdtoru C25 na hor-
nim konci a jadra civky L8 na dolnim konci stupnice. Poten-
ciometr R45 (vyvedeny na zadni sténé pristroje — obr. 4)
v katodé spousténého multivibratoru (E8) nastavit tak, aby
v celém kmitoctovém rozsahu vobleru, prislusném nastaveni
znackovaciho oscilatoru a nastaveni plynulého déliée na
hodnotu 12 vystupniho napéti, zdznéje na anodé E7 bez-
pecné spoustély multivibrator. Souéasné pfi plynulém délici
na maximu nesmi signdl zaznéju, jehoz amplituda se ma
pohybovat v mezich 5 az 5,5 Vss, pronikat na vystup vobleru.
Pro prehled uvadime kmitoc¢ty nosné obrazu i zvuku pro

jednotliva pasma a kanaly podle norem OIRT a CCIR.

Incorrect operation of the marker

This fault can be caused by a weak or faulty tube E5 to ES.
When exchanging the oscillator tube E5, it is necessary to
check and if necessary reset the frequency scale {according
to the appropriate section concerning the checking of the
frequency accuracy of the scales of the marker oscillator
and of the sweep frequency generator) with the aid of the
capacitor C25 at the upper end, and with the core of the
coil L8 at the lower end of the scale. The potentiometer R45
(fitted on the back of the generator — Fig. 4) in the cathode
circuit of the triggered multivibrator (E8) has to be set so
that within the whole frequency range of the sweep fre-
quency generator at the appropriate setting of the marker
oscillator, and with the continuous divider set to one half
of the output voltage, the multivibrator is safely triggered
by the beats derived from the anode of E7. Simultaneously,
when the continuous divider is at maximum, these beats, the
amplitude of which has to be within the range of 5t0 5.5V
peak-to-peak, must not appeor at the output of the sweep
trequency generator.

For purposes of information, a list follows of the video and

sound carrier frequencies for the bands and
channels according to OIRT and CCIR Standards.

individual
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Norma OIRT OIRT Standard

nosny kmitodet nosny kmitocet Video carrier Sound carrier

obrozu zvuku frequency frequency

vsechny kmitoéty v MHz All frequencies in Mcs

l. pasmo 1. kanal 49,75 56,25 Band |. Channet 1. 49.75 56.25
2. kanal 59,25 65,75 Channel 2. 59.25 65.75

ll. pasmo 3. kandl 77,25 83,75 Band |I. Channel 3. 77.25 83.75
4. kandl 85,25 91,75 Channel 4. 85.25 91.75

5. kanal 93,25 99,75 Channel 5. 93.25 99.75

Ill. pdsmo 6. kanal 175,25 181,75 Band (1. Channel 6. 175.25 181.75
7. kandl 183,25 189,75 Channel 7. 183.25 189.75

8. kandl 191,25 197,75 Channel 8. 191.25 197.75

9. kanal 199,25 205,75 Channel 9. 199.25 205.75

10. kandl 207,25 213,73 Channet 10. 207.25 213.75

11. kandal 215,25 221,75 Channel 11. 215.25 221.75

12. kanal 223,25 229,75 Channel 12, 223.25 229.75

Norma CCIR CCIR Standard
nosny kmitocet nosny kmitocet Video carrier Sound carrier

obrazu zvuku frequency frequency

vSechny kmitoéty v MHz All frequencies in Mcs

. pasmo 1. kanal 42,25 46,75 Band |. Channel 1. 42.25 46.75
2. kanal 48,25 53,75 Channel 2. 48.25 53.75

3. kanal 55,25 60,75 Channel 3. 55.25 60.75

4, kanal 62,25 67,75 Channel 4. 62.25 67.75

lIl. pasmo 5. kandl 175,25 180,75 Band HI. Channel 5. 175.25 180.75
6. kandl 182,25 187,75 Channel 6. 182.25 187.75

7. kanal 189,25 194,75 Channel 7. 189.25 194,75

8. kandl 196,25 201,75 Channel 8. 196.25 201.75

9. kanal 203,25 208,75 Channel 9. 203.25 208.75

10. kandal 210,25 215,75 Channel 10, 210.25 215.75

11. kanal 217,25 222,75 Channel 11. 217.25 222.75
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LIST OF ELECTRICAL COMPONENTS

Resistors:
No. i Type l Value ! Max. load l TGIirg/ECE Standard CSSR
R1 Wire-wound 15 (2 8 W I - TR 626 15
R2 Potentiometer 33 (2 2 W — WN 691 85/33
R3 Wire-wound 10 (2 | TW 10 TR 605 10/A
R4 Carbon layer 220 © 0.1 W I — TR 113 220
R5 Carbon lavyer 47 k2 0.05W — TR 112 47k
R7 Carbon layer 68 k(! I 0.1 W — TR 113 68k
RS Potentiometer 50 k© 0.5 W _ TP 280 12E 50k/N
R10 Carbon layer 470 ¢! 01 W — TR 113 470
R11 Carbon laver 33 k{2 0.5 W 10 TR 102 33k/A
R12 Carbon layer 360 (2 | 0.05W - - TAK 650 92
R13 Carbon layer 742 () 0.1 W — 1AK 650 93
R14 Carbon layer 2.2 k{2 0.1 W — TR 113 2k2
R15 Carbon layer 8.2 k{2 01 W 10 TR 113 8k2/A
R16 Potentiomeier 250 ) — — 1AN 694 20
R17 Carbon layer 100 {2 0.1 W — TR 113 100
R18 Carbon layer 90 0.05W | 1 1AK 650 88
R19 Carbon layer 101 ¢ 0.05W 1 1AK 650 90
R20 Carbon layer 91.5 (2 | 0.05W | N 1AK 650 89
R21 Carbon laye 68 () 0.05W — TR 112 68
R22 Carbon layer 22 k() | 0AW ] 10 TR 113 22k/A
R23 Carbon layer 510 () 0.5W 5 TR 115 510/B
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l | l ‘
Tolerance
No. | Type Value Maox. lead A Standard CSSR

42

R24
R25
R26
R27
R23
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47

Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon

layer
laver
layer
layer
layer
layer
layer
layer
layer
layer
layer
layer
layer
layer
layer
layer

Potentiometer

Carbon
Carbon
Carbon
Carbon

layer
layer
layer
layer

Potentiometer

Carbon
Carbon

layer
layer

22 kil
8.2 k{2
390
4.7 k€2
470 2
10 k&2
100 k!
220 £
100 (.
82 k(2
39 k(2
100 k{2
1 MQ
560 {2
220 k{2
100 k{2
25 k{2
1 MQ
51 k&2
10 k2
5.1 k@2
1 k&2
47 k&
22 k(2

0.1 W
0.5W
0.1 W
0.5 W
0.1TW
0.05W
0.1 W
0.05W
0.1 W
0.25 W
TW
0.1 W
0.1 W
0.1 W
0.5W
0.5W
0.5 W
0.1 W
0.25W
0.5W
0.25W
0.5W
0.1 W
0.1 W

TR 113 22k
TR 102 8k2
TR 113 390/A
TR115 4k7

TR 113 470

TR 112 10k

TR 113 M1

TR 112 220
TR 113100
TR 101 82k/A
TR 103 39k/A
TR 113 M1

TR 113 1M

TR 113 560
TR 115 M22/A
TR115M10B
TP 280 12E 25k/N
TR113 1M

TR 114 51k/B
TR 115 10k/A
TR 114 5k1/B
TP 280 12E 1k/N
TR 113 47k/A
TR 113 22k



No. Type

l . |
Value l Max. load ulirgj:ce Standard CSSR

-_—___-_...._-—-_l—-—l-—-"'—

R48 Carbon layer 8.2 kQ 1TW 10 TR 116 8k2/A

R4% Potentiometer 100 k© 0.5 W - WN 697 14 M1/ G
R51

R52 Potentiometer 2> 50 () 2x 1 W — 1AN 698 07

R53 Carbon layer 47 «(? 0.5 W — TR 115 47k

R54 Carbon layer 47 k(2 0.5W — TR 115 47k

R56 Wire-wound 620 4 W 5 TR 607 620/B

R57 Potentiometer 50 k{2 0.5W - TP 280 12E 50k/N
R58 Wire-wound 100 (2 1 W 10 TR 605 100/ A
R59 Wire-wound 100 2 1TW 10 TR 605 100/ A
R60 Carbon layer 330 (2 0.5 W — TR 102 330

R61 Carbon layer 10 kQ 0.5W — TR 10210 k

R62 Carbon layer 100 kQ 0.1 W 10 TR 113 M1/A

R63 Carbon layer 220 k{2 0.1 W 10 TR 113 M22/A
R64 Carbon layer 742 Q 0.1 W — 1AK 650 93

R65 Carbon layer 82.5 (2 0.05W 1 1AK 650 91

R66 Carbon layer 3.3 kO 8 W 10 TR 626 3k3/2A
R67 Potentiometer 50 k{2 0.25W — TP 180 10E 50k/N
R68 Carbon layer 33 k(2 0.05W - TR 112 33k

R6% Carbon layer 8.2 kQ 0.1 W 10 TR 113 8k2/A
R70 Carbon layer 51 k2 0.5 W 10 TR 102 51k/A |
R71 Carbon layer 150 kQ 0.1 W — TR 113 M15

R72 Carbon layer 100 k&2 0.1 W 10 TR 113 M1/A

R73 Carbon layer 120 k2 0.1 W 10 TR 113 M12/A
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T
No. Type | Value I Max. load l nlifrnuice I

Standard ¢SSR
R74 Carbon layer 5.1 k0 0.5W 5 TR 115 5k1/B
R75 Carbon layer 180 kO 0.5W 10 TR 102 M18/A
R79 Carbon layer 10 k{2 | 0.5W - 1AK 651 49
R80 Carbon layer | 10k 05W 10 TR 115 10k/A
R81 Carbon layer 22 kO 0.5W _ TR 115 22k
R82 Carbon layer 15 k0 I O.W—J__—_—‘El.ﬁk—_

Note:
Ra = R71 or R72, R73, R75
Rd = R80 or R81, R82

The Rz section is ranged according to the magnitude of the output voltage.

L4



Capacitors:

No.

C1
C2
C3
C4
C5
Cé
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23

Type

Feed through
Feed through
Ceramic
Paper
Ceramic
Ceramic
Trimmer
Feed through
Ceramic
Feed through
Feed through
Ceramic
Trimmer
Trimmer
Ceramic
Trimmer
Trimmer
Conductor
Ceramic
Feed-through
Ceramic
Feed-through
Variable

Value

1000 pf
1000 pF
27 pF

0.33 uF
2200 pk

10,000 pF

6 pk
1,000 pk

4132 pk

1000 pF
1000 pF
6800 »pf
6 pF

6 pF
6.8 pr
6 pF

6 pF

4 pF
6.8 pfr
1000 pF
4.7 pF
1000 pF

Max. D.C.
voltage

500 V
500 V
500V
160 V
250V
250V
400 V
500V
500 V
500 V
500V
250V
400 V
400 V
500 V
400 V
400 V
500V
500V
500 V
500V

Tolerance

f
= IE:I.I’l'}

Standard CSSR

TK 541 1k
TK 541 1k
TK 323 27/A
TC 181 M33
4TK 343 2k2
TK 341 10k
1AK 701 02
TK 541 1k
TK 722 12
TK 541 1k
TK 541 1k
TK 341 6k8
1AK 701 02
1AK 701 02
4TK 334 6J8
1AK 701 02
1AK 701 02
1AF 646 19
ATK 334 6J8
TK 541 1k
1AN 706 13
TK 541 1k
1AN 705 29
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No.

C24
C25
C26
Cc27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C37
C37
C39
Ca1
C42
C43
C44
C45
C47
C48

Type

Feed-through
Trimmer
Variable
Ceramic
Ceramic
Ceramic
Feed-through
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Paper
Electrolytic
Paper
Electrolytic
Feed-through
Paper
Electrolytic
Electrolytic

1000 pF
6 pF

27 pF
270 pfF
68 pF
1000 pF
82 pF
2200 pF
33 pF
10 pF
1500 pF
1500 ptF
6.8 pF
12 pF
10 pF.
10 000 pF
200 uf
1000 pF
1 uF
1000 pF
0.33 uf
2 uF

1 uF

500V
400 V

500V
250V
350 V
500V
160V
250V
500 V
500V
250 V
350V
500V
1000 V
500V
400 V
12V
400 V
250V
500 V
160 V
250V
250 V

. D.C. Tol
Value l M:;mgec ! ° ir%:/r;ce i Standard CSSR

TK 541 1k
1AK 701 02
1AN 705 36
TK 335 27/A
TK 330 270/A
TK 416 68/A
TK 541 1k

TK 416 82/A
4TK 343 2k2
ATK 334 33/A
TK 335 10/A
TK 341 1k5
TK 344 1k5
TK 322 618
TK 722 12
4TK 322 10
TC 183 10k/A
TC 903 200M
TC 183 1k
TC 908 1M
TK 541 1k

TC 181 M33

TC 908 2M
TC 908 1M



C49
C50
C52
C53
C54
C55
C56
C57
C58
C59
Cé60
Cé61
C62
C63
Cé4
C65
C66
C67
- C68
C68
C70
C71

Type

Ceramic
Feed-through
Paper
Paper
Electrolytic
Electrolytic
Paper
Ceramic
Ceramic
Ceramic
Feed-through
Feed-through
Feed-through
Feed-through
Electrolytic
Paper
Ceramic
Feed-through
Ceramic
Ceramic
Paper
Paper

Value l

4700 pf
1000 pF
68,000 pF
68,000 pF
50 uF |
50 uF
0.47 ut
2,200 pF
100 pF
100 pF
1000 pF
1000 pF
1000 pF
1000 pF
2 uf
10,000 pF
100 pF
1000 pF
3.3 pfF
4.7 pF
0.33 uF
6.8 pk

Max. D.C.

i To Iir?/';ce | Standard CSSR

voltage

350V
500 V
160 V
160V
450 V
450 V
160 V
400 V
250 V
250 V
500V
500 V
500 V

500V

250 V
160 V
250V
500V
500V
500 V
250 V
400 V

TK 344 Ak7
TK 541 1k
TC 181 68k
TC 181 68k
TC 529 50M
TC 529 50M
TC 181 M47
1AK 706 12
TK 417 100
4TK 320 100/A
TK 541 1k
TK 541 1k
TK 541 1k
TK 541 1k
TC 908 2M
TC 171 10k
TK 331 100
TK 541 1k
TK 210 3J3
TK 210 4J7
TC 182 M33
TC 183 6k8

47



Transformers and coils:

48

Component ‘ Marking l Dr;:f:ng Winding l Nf{;pﬂf
- )
| .
Transformer T1 1AN 662 10
Coil | 1AK 623 13 L1A 1-2 | |

L1B 3—4
L1C 4-5
L2A 6—7
L2B 7-8
L3 9-10
L4A 11-12
148 12—-13
L5 14-15
L6A 16-17
L6B 1718
L7A 19-20
L7B8 20-21

Coil in the |

symmetrizing

termination L 1AK 600 36 |1 —
L2 —

Coil in the

symmetrizing

termination L TAK 600 36 .1 -
L2 -

No. of

turns

316
316
29

1217
1217

20
20
20
354

20
156
156

24
24

24
24

Wire ©
in mm

0.335
0.335
0.45
0.18
0.18
0.75
0.25
0.25
0.1

1.18
1.18
0.1

0.1

0.224
0.224

0.224
0.224



Coil
Coil
Coil
Coil
Coil
Coil

Coil

Coil
Coil
Coil
Moving-coil

Component

Marking |

L2
L3
L4
1.5
L6
L7

L8

L9
L10
L11

Drawing
No.

| winding tap

tormed by the holder 1AA 668 80

1AK 600 62
1AK 600 54
1AK 600 55
1AK 600 55
1AK 600 54

TAK 600 63

TAF 611 02

No. of
L8A 12
2
3

No. of
turns

Wire

in mm

1.00
1.00
1.00
1.00
1.00

0.3
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Other electrical components:

30

Component

Tube E1

Tube E2, E4, E5, E6, E8
Tube E3

Tube E7

Tube E9, E10

Tube E12

Glow lamp E11
Selenium rectifier V1

- Fuse cartridge

Fuse cartridge
Fuse cartridge

Value - Type Drawing No.

6B32 |
ECC85
4NN41 1AN 111 61
6F32 |
21TE31
ANN41 TAN 111 63

- 1AN 109 13

TAN 744 33

0.4 A/250V for 220V | CSN 354731
0.6 A/250V for 120V CSN 35 4731
0.08 A/250 V CSN 35 4731
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Konstrukéni zmény
za ucelem zlepseni funkce nebo vzhledu pristrojd jsou vyhrazeny. Dalsi publi-

kace a prieklady pouze se souhlasem dokumentacni skupiny vyrobniho zdvodu
TESLA BRNO

Changes in the design

having for purpose improvement of the function or of the 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 works.
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