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A — Reguldator josu kombinovany se sitovym vypinaéem A — Brightness control combined with mains switch

B —~ Zaostfeni bodu B — Focusing

C — Vodorovny posuv bodu C — Horizo1tal displacement of the trace

D — Nastaveni citlivosti horizontdlniho zesilovaée D — Sensitivity adjustment of the horizontal amplifier
— plynule ' — continuous

E — Nastaveni citlivosti horizontéiniho zesilovade E — Sensitivity adjustment of the horizontal amplifier
— stupnovité — in steps |

F— Stupriovitd regulace cejchovniho napéti F — Step control of the calibrating voltage

G — Plynuld regulace cejchovniho napéti G — Continuous control of the calibrating voltage

H ~ Svisly posuv bodu H — Vertical displacement of the trace

| — Ruékové méridio | — Meter

K — Nastaveni citlivosti vertikdlniho zesilovade K — Sensitivity adjustment of the vertical amplifier
— plynule ~ continuous

L — Nastaveni citlivosti vertikdiniho zesilovacde L — Sensitivity adjustment of the vertical amplifier
— stupnovité ~ — in steps

.M — Vstupni zditky pro stfidavd napéti M — Input sockets for an AC voltage

N — Zemnici zditka N — Earth socket

O — Vstupni zditky pro stejnosmérnd napéti O — Input sockets for a DC voltage

P — Vstupni zditky vnéjsiho synchronizaéniho P — Input sockets for external synchronization
a modulaéniho napéti and modulating voltage

Q ~ Hrubd regulace kmitoétu casové zdkiadny Q — Time base frequency control — coarse

R — Jemnd regulace kmitoétu éasové zdkiadny R — Time base frequency control — fine

S — Synchronizace éasové zdkladny | S — Time base synchronization

T — Prepina¢ casové zdkladny | T — Time base switch

U — Vystup generdtoru ¢asové zdkladny U — Output of the time base generator



VSEOBECNE

Osciloskop T 565A je univerzdlni pfistroj pro pozorovani pru-
bahu elektrického napéti od nejnizSich kmitoltld (stejno-
smérnych napéti) az do 2 MHz. Lze jim sledovat periodické
i neperiodické (prechodné) déje o napéti 10 mV az 500 V.
Velky kmitoctovy rozsah zesilovacl a casove zdkladny umoz-
huje rozsahlé pouiiti osciloskopu T 565A v neirbdznéisich obo-
rech, jako napf. v radiotechnice, slaboproudé i silnoproudé
elektrotechnice, ve fyzice, chemii, biologii, a to jak ve vy-
zkumu, tak i v provozu.

U viech téchto pouiiti se plné uplathuje moznost meéreni

nozorovanych napeti.

POPIS

Osciloskop je vestavén do prenosné ocelové skiiné, stiikané
tepanym lakem. Veskeré fidici knofliky i stinitko obrazovky
jsou na predni desce pfistroje a jejich ucéel je na desce
vyznaéen. Stinitko obrazovky je opatreno prahlednou des-
kou se stupnicemi a ochrannym krytem proti rusicimu po-
strannimu sveétlu.

Zakladni &dsti osciloskopu jsou: obrazova elektronka s- pru-
mérem stinitka 10 em, tfistupnovy zesilova¢ pro svisié vycny-
lovdni, generdtor éasové zdkladny, vodorovny zesilovac, cej-
chovni zafizeni a napdjeé. Cejchovni zafizeni umoinuje

GENERAL

The T 565A oscilloscope is an instrument universally applicable
for the display of the waveform of voltages from the lowest
frequencies (DC voltages) up to 2 Mc/s. It is suitable for the
display of periodic and aperiodic (transient) phenomena,
the voltages of which range from 10 mV to 500 V. The wide
frequency ranges of the amplifiers and time base enable
extensive application of the T 565A oscilloscope in the most
varied branches, e. g. in radio engineering, in the light-
and heavy-current industries, in physics, chemistry and bio-
logy, not only in research but also in production.

In all these applications, the measurement of the displayed
voltages can be carried out.

DESCRIPTION

The oscilloscope is mounted in a portable steel cabinet with
hammer enamel finish. All the controls and the CR tube
screen are on the front panel of the instrument and their
purposes are clearly indicated on the panel. The CR tube
screen is fitted with a transparent pane provided with gra-
duations and with a protective hood against disturbing
light from the sides.

The basic parts of the oscilloscope are: a CR tube with a
screen diameter of 10 ¢cm, a three-stoge amplifier for the
vertical deflection, a time base generator, a horizontal
amplifier, a calibrating device and a power supply. The



mereni hodnot pozorovanych napéti. Mé&feni se provadi tak,
ze se cejchovni napéti pfivede ke vstupnim zditkdm. Zmé-
nou cejchovniho napéti se posune obraz na stinitku o po-
zadovany usek (napi. od Spicky ke $piéce). Vestavény méfici
pristroj ukazuje napéti, které tento posuv zplsobilo a tudiz
odpovidd velikosti pozorovaného napéti. Casovd zdkladna
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fické snimani pomalych déja.

TECHNICKE UDAIJE

Pouzita obrazovka

typ B10S1 — RFT Leipzig, primér 100 mm, anodové napéti
1300 V.

Citlivost obrazovky bez zesilovaée

12V na 1 cm vysky obrazu — svisle.

14V na 1cm vysky obrazu — vodorovné.

Pro pozorovdni déji vyssich kmitoétd nei prendieji zesilo-
vace jsou vychylovaci desticky obrazovky vyvedeny ke zdi¥-
kém na zadni strané osciloskopu pies kondenzdtory
0,068 uF.

calibrating device enables measuring of values of the
observed voltages. The measurement is caried out by
connecting the calibrating voltage to the input sockets. By
altering this voltage the image on the CR tube screen is
displaced as required (e. g. from peak to peak). The built-in
voltmeter indicates the voltage which caused this displace-
ment and which, therefore, is equal to the value of the
displayed voltage. The time base is linear even at the
lowest frequencies and enables the photographic recording
of slow phenomena.

TECHNICAL DATA

CR tube

Type B10S1 — RFT Leipzig, diameter 100 mm, anode voltage
1,300 V.,

CR tube sensitivity without amplifiers

Vertically: 12V per 1 cm image height.
Horizontally: 14V per 1 cm image height.

For the viewing of phenomena of frequencies higher than
those which the amplifiers are capable of processing, the
deflection plates of the CR tube are connected to sockets
on the back panel of the oscilloscope via capacitors of
0.068 uF. | |



Svisly zesilovac

Maximdlni citlivost svislého zesilovacée je 30 mVss/cm =
== 10 mVef/cm. Zesileni je plynule riditelné v rozsahu 1:10
a zeslabovacem 1:1, 1:10, 1 : 100, 1 : 1000.

Kmitoétovy rozsah zesilovace je od 0 do 1 MHz. V tomto
rozsahu je zesileni rovhomérné s max. pripustnou odchyl-
kou -3 dB. Zesilova¢ je vsak pouzitelny pro kmitocty do
2 MHz. Fazovou vérnost zesilovaé dodriuje v rozsahu od
0 do 100 kHz.

Vstupni impedance je 2 MQ, 30 pF.

Spolu se étyrstupnovym kmitoctové vyrovnanym délicem
vstupniho napéti lze pozorovat i mérit vstupni napéti od
16 mV do 500V riznych kmitoctu.

U vstuplt je bud jeden podl uzemnén, nebo je vstup zapo-
jeh symetricky proti zemi (pfimo pro ss i st napeti), nebo
symetricky pres kondenzdtory 0,22 uF (pouze pro st napéti).

Cejchovni obvod

Cejchovni napéti je stejnosmérné, kiadné. Jeho rozsahy, ja-
koz i rozsahy mérictho pfistroje jsou 0-100mV; 0-1V;
0-10V; 0-100 V.

Vertical amplifier

The maximum sensitivity of the vertical amplifier is 30 mV
DC/ecm = 10 mV RMS/cm.

The amplification is controllable continuously within the
range 1:10 and with an attenuator in steps of 1:1, 1:10,
1:100, 1:1000.

The frequency range of the amplifier is from 0 to 1 Mc¢/s.
Within this range the amplification is uniform with a maxi-
mum permissible deviation of -3 dB. However, the amplifier
is applicable for frequencies up to 2 Mc/s.

Linear phase relations of the amplifier are maintained
within the range 0 to 100 kc¢/s.

The input impedance is 2 Mohms, 30 pF.

In connection with a four-stage frequency-compensated di-
vider of the input voltage, it is possible to display and
measure input voltages from 10mV to 500V of various
frequencies.

At the input either one pole is earthed, or the input is
connected symmetrically to earth {directly for DC as well
as AC voltages), or symmetrically via capacitors of 0.22 uF
(for AC voitages only).

Calibrating circuit

The calibrating voltage is positive DC. lts ranges as well as
those of the meter are 0 to 100 mV; 0 to 1V; 0 to 10V;
0 to 100 V.



Nejnizi napéti meritelné na stinitku je 10 mV a odeditd
se na 100 milivoitovém rozsahu.

Cejchovni napéti lze reqgulovat potenciometrem v rozsahu
mericiho pfistroje. PoZadovand presnost cejchovniho napeti
-je £29%; pfesnost celého cejchovdni pristroje (tj. véetné
odchylek délice, nelinearity, obrazovky apod.) je pak = 5 9,.

Vodorovny zesilovac

Maximalni citlivost vodorovného zesilovaée je 600 mVss/cm
== 200 mVef/cm. Zesileni je plynule riditelné v rozsahu 1 : 10
a zeslabovacem téz 1:10. Kmitoétovy rozsah zesilovaée je
- od 0 do 0,5MHz. V tomto rozsahu je zesileni rovhomémé
s max. pripustnou odchylkou —3 dB. Zesilova¢ viak pie-
nasi kmity az do 1 MHz.

FGzovou vérnost zesilovaé¢ dodriuje v rozsahu od 0 do
70 kHz. Vstupni impedance je 2 MQ, 30 pF a max. vstupni
napeti 500 V. Vstupy: jeden pdl uzemnén, nebo symetricky
proti zemi {pfimo pro ss a st napéti) nebo pres konden-
zatory 0,22 uF (pouze pro st. napéti).

The minimum voltage measurable on the CR tube screen is
10mV and is read in the 100 mV range. The calibrating
voltage can be controlled within the range of the meter
with a potentiometer. The required accuracy of the
calibrating voltage is *= 29/;; the overall calibration
accuracy of the instrument (i.e. including the inaccuracy
of the divider, non-linearity, inaccuracy of the CR tube, etc.)

is 50/0.

Horizontal amplifier

The maximum sensitivity of the horizontal amplifier is
600 mV DC/cm =200 mV RMS/cm. The amplification is
controllable continuously within the range 1 :10 and with
an attenuator also 1 :10. The frequency range of the ampli-
fier is from 0 to 0.5 Mc/s. Within this range the ampli-
fication is uniform with a maximum permissible deviation
of —3 dB. However, the amplifier is capable of processing
frequencies up to 1Mc/s. Linear phase relations of the
amplifier are maintained within the range 0 to 70 ke/s.

The input impedance is 2 Mohms, 30 pF and the maximum
input voltage is 500 V.

Inputs: One pole earthed, or symmetrical to earth (directly
for DC as well as AC voltages), or via capacitors of
0.22 uF (for AC voltages only).



Rovnomérnost ¢asové zdkiadny pfi nejnizsich kmitoctech
dovoluje fotografické snimdni téz veimi pomalych déju.

Casova zakladna

Kmitoéet cCasové zdkladny je ménitelny v rozsahu 1,5 az
30.000 Hz. Dalsiho snizeni na 0,1 Hz {i méné) lze dosdhnout
pfipojenim vnéjsiho kondenzatoru. Synchronizace ¢asove za-
klodny se provadi bud pozorovanym napétim, nebo sitovym
kmitoétem, popripadé napétim prfivedenym zvenku.

Rychlost jednordzového kmitu je priblizné rovna rychlosti
casové zdkladny. Spousténi se déje bud zdapornym impul-
sem napeéti asi 30V nebo spojenim dvou zdirek pomocnym
kontaktem.

Elektronky

Osciloskop typu T 565A je osazen ndasledujicimi elektron-
kami:

Typ:
B10S1
EF42
£183
UY1IN-S
61.31
EF184
EF80

ECC85

Pocet kusu v pristroji:
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The linearity of the time base at the lowest frequencies
enables the photographic recording also of very slow
phenomena.

Time base

The frequency of the time base is changeable within the
range 1.5 to 30,000 c/s. Further reduction to 0.1 c¢/s (or
lower) can be achieved by connecting an external capa-
citor. Synchronization of the time base is carried out either
by the displayed voltage, by the mains frequency, or by an
external voltage.

The speed of a single sweep is approximately equal to the
speed of the time base. Triggering is carried out either by
a negative pulse of a voltage of approximately 30V, or
by interconnecting two sockets with the aid of a contactor.

Tubes

The T 565A oscilloscope employs the following tubes:

Number of pcs. in the instrument: Type:
1 B10S1

EF42
EL83
UY1N-S
61.31
EF184
EF&0
ECC85

—a = W W N —



Jmenovité napéti

220 Vst; 50—60 Hz. Rozmezi napdjeciho napéti, pfi kterém
muze prisiroj trvale pracovat: 200—-240 Vst.

Piikon — asi 150 VA.

W w

Jistént

Pristroj je funkcné chrdnén tavnou pojistkou 0,3 A v sito-
vém privodu, ktera vypne pfi event. zkratu uvnitf pfistroje.
Pracuje-li se s pfistrojem v mistnostech vlhkych nebo s vo-
divou podlahou, mlze byt pfipojen na sif pouze normalni
tripramennou snlrou, kterd je s pristrojem doddvdna. Jsou-
li pochybnosti o stavu ochranného vodi¢e v instalaci mist-
nosti, doporucuje se jej prezkouset.

Prislusenstvi

Kazdy osciloskop T 565A je vybaven timto prislusenstvim:

1 ks stinici kryt proti postrannimu svétlu.
1 ks sitova sndira.

2 ks pojistka 0,8 A/250 V.

1 ks ndvod.

Rated voltage

220V AC; 50 to 60c/s. Powering voltage range within
which the oscilloscope can operate permanently: 200 to
240V AC,

Power consumption — 150 VA approx.

Protection

The instrument operation is protected by a fuse of 0.8 A in
the mains circuit which switches the instrument off if a
short circuit occurs inside it. If the instrument operates in
a room which is damp or has a conductive floor covering,
then it can be connected to the mains only with the
standard three-strand cord which is supplied with the
instrument. If there is any doubt about the state of the
protective conductor of the electric installation, then it is
recommended to test it. |

Accessories

Each T 565 A oscilloscope is provided with the following

accessories:
Hood against light from the sides — 1 pc.

Mains lead — 1 pc.
Fuse 0.8 A/250V — 2 pcs.
Instructions - - 1 pc.



SMERNICE PRO PROVOZ, OBSLUHU
A UDRzZBU |

PRIPOJENI NA SIT

Osciloskop se pfipojuje na sit kabelem, ktery je pribalen
k pristroji. Zasune se do zastrcky v zadni stene pristroje,
na niz je umisténa pojistka.

Pristroj je konstruovan na sitové napéti 220 V, 50 Hz. Toto
imenovité napéti smi kolisat od 200 do 240V, aniz by se
zménila funkce pristroje. Pro jind sifova napeti je nutné
nouzit vhodnych prevodnich transformdatoru.

Ptistroj je konstruovdn v bezpecénostni tridé | podle CSN
35 6501 — revidované vyddani. (Kovové cdasti pristupné do-
tyku jsou urceny k pripojent na ochranny vodic a izolace
¢asti pod sitovym napétim vyhovuje uvedené normé.)

MANIPULACE

Vyznam a funkce ovlddacich knoflikG (viz obrdzek) je na-

sledujici: __

a) Pfistroj se zapind pootoc¢enim knofitku ,%“ (A), pri-
cemz se osviti stupnice ru¢koveho meridia. Dalsim po-
otoéenim doprava se rozsveécuje obraz.
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INSTRUCTIONS FOR OPERATION,
MANIPULATION AND MAINTENANCE

CONNECTION TO THE MAINS

The oscilloscope has to be connected to the mains with the
cord which is supplied with it. The plug of this cord has to
be inserted into the receptacle on the back of the
instrument where also the fuse is situated.

The oscilloscope is designed for connection to mains of
220V, 50 c¢/s. This rated voltage may fluctuate between 200
and 240 V without affecting the operation of the instrument,
For other mains voltages a suitabie transformer must be
applied.

The design of the instrument responds to salety class |.
according to IEC. (Metal parts accessible to the touch are
connected to the protective conductor and the insulation of
mains voltage carrying parts responds to IEC recommend-
ations.)

MANIPULATION

The purposes and functions of the controls (see illustration)

are as follows:

a) The instrument is switched on by turning the control
+BRIGHTNESS" (A), when simuitaneously the meter scale
lights up. By turning the control further to the right,

the image is lit up.



b) Ostrost obrazu se nafizuje knoflikem ,03" (B). Otaci

se jim do polohy, v niz je obraz nejostrejSi. Zostfeni
obrazu je nutné pak korigovat az do privedeni signdlu.

¢) Posuv zdkladen pftislusnych zesilovaéd se provadi regu-

latory po obou strandch obrazovky. Levym knofiikem (C)
se posouvd obraz (bod) smérem vodorovnym a pravym
knoflikem (H) smérem svislym.

d) Cejchovni napéti je rozdéleno na ctyfi stupné, a to:

0-100 mV; 0-1V; 0-10V; 0-100V, Zdadany stupef
se nastavi stuphovym pfepinacem na horni pravé strane
panelu (F). Jelikoz rozsahy mérficiho pfistroje (I) jsou
odpovidajici, je tfeba na nem odectenou hodnotu na-
sobit soucinitelem pfrislusné polohy knofliku prepinace.
Plynuld requlace cejchovniho napéti (G) je umisténa
pod stupnovym reguldto-rem.

e) Citlivost zesilovact se nastavuje knofliky, umistéenymi po

obou strandch mériciho pristroje.

Vievo od méficiho pfistroje jsou knofliky (D, E) prislu-
sejici vodorovnému zesilovacdi. Pozadovany stupen citli-
vosti (1:1, 1:10) je nutné nastavit vnitinim knoflikem (E).

b) The image is focused with the control marked “FOCUS"

(B). This control has to be turned to such a position in
which the image is the sharpest. It is necessary lo
correct the focusing of the image after the signal to be
displayed has been connected.

c) The displacement of the bases of the appropriate ampli-

fiers is carried out with the controls at both sides of the
CR tube screen. With the left-hand control (C) the
image (trace) is displaced horizontally and with the
right-hand control (H) it is displaced vertically.

d) The calibrating voltage is divided into four steps as

follows: O to 100 mV; 0 to 1V; 0 io 10V; 0 to 100V,
The required step is set with the step switch (F) which
is at the upper right-hand side of the panel. As the
meter (I) ranges correspond to the steps, it is necessary
to multiply the value indicated on the meter by the
number against the appropriate position of the step
switch.

The switch (G) for the continuous control of the
calibrating voltage is situated below the step switch.

e) The sensitivity of the amplifiers is adjusted with the

controls which are at both sides of the meter.

To the left of the meter are the controls (D, E) for the
horizontal amplifier. The required sensitivity step (1:1,
1 :10) must be adjusted with the control (E).

11



f)

Citlivost svislého zesilovaée se nastavuje obdobné regu-
ldtorem (K, L), umisténym vpravo od meficiho pristroje.
Jeho hruby prepinac¢ ma ctyri polohy:

1:1;1:10; 1:100; 1 : 1000.

Kompenzace vlivu svislého zesilovace se provadi kom-
penzaénim odporem, nastavitelnym otvorem v pravé boc-
ni sténé osciloskopu. Tento vliv se projevuje tim, Ze pri
otaéeni knofliku (K) citlivosti svislého zesilovace se obraz
pohybuje svislym smérem. Odstranuje se tak, ze se nej-
prve otodi knoflikem citlivosti (K) uplné doprava, pax
knoflikem pro svisly posuv (H) se nastavi obraz priblizne
do stfedu stinitka a pri pootoceni knofliku pro zesileni
uplné doleva vykompenzuje se posuv obrazu regulacnim
(kompenzaénim) odporem.

g) Vstupni zdirky jsou umistény pod regulatory citlivosti. Do
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vstupu zesilovade lze pfivddét napéti s jednim pdlem
uzemnénym nebo napéti soumérnd. Horni par zdifek (M)
slouzi k pozorovani stiidavych napéti, nebot kondenza-
tory zapojené do série s témito zditkami vylucuji stej-
nosmérnou slozku (¢asovd konstanta 0,44 vtefin). Spodni
odar zdifek (O) je zapojen pfimo na mrizky vstupnich
elektronek, takze zesilovaé prendsi i stejnosmerna na-
peti. Zdirka oznadend zemnici znackou (N} je spojena

The sensitivity of the vertical amplifier is adjusted simi-
larly with the controls (K, L) to the right of the meter.

The coarse control has four positions:
1:1; 1:10; 1 :100; 1 :1000.

f) Compensation of the influence of the vertical amplifer

i« carried out with a compensating resistor which can
be adjusted through an opening in the right-hand side
of the oscilioscope. This influence manifests itself in the
vertical displacement of the image when the control
(K) for the sensitivity of the vertical ampiifier is turned.
The compensation is carried out as follows: First the
sensitivity control (K) is turned completely to the right,
then with the control for vertical displacement (H), the
image is set approximately to the centre of the CR
tube screen and simultaneously with turning the ampli-
fication control completely to the left, the image dis-
placement is compensated for with the control (com-

pensating) resistor.

g) The input sockets are below the sensitivity controls. T>

the amplifier input can be connected either a voltage
with one pole earthed or a symmetrical voltage. The
upper pair of sockets (M) serves for the observation of
AC voltages, as the capacitors which are connected in
series with these sockets eliminate any DC component
(time constant 0.44 sec). The lower pair of sockets (Q)
is connected directly to the grids of the input tubes, so
that the amplifier processes aiso DC voltages. The



s kostrou pfistroje a pouziva se ji k pripojeni tzv. uzem-
neného polu pozorovaného napéti. Druhy Zivy pél se
privadi k nekteré ze ctyf vstupnich zdirek.

V pravych zdirkach zpasobuje kladné napéti vychylky
doprava {(nahoru), v levych doleva {dol(). Privede-li se
neuzemnéné napéti k obéma vstupnim zditkdm (pravé
a levé), odpovidd pohyb bodu rozdilu obou napéti;
pritom mohou obé napéti souhlasné znadéné kolisat,
aniz by se toto kolisdni projevovalo na obrazovce (dik
velke zdporné zpétné vazbé zesilovadd).

Pouzije-li se praveho zesilovac¢e pro zesileni napéti
s jednim podlem uzemnénym, je nutné do nepouiité
vstupni zdirky zasunout zkratovaci spojku, aby vyssi
kmitocty byly spravné prendseny. Touto spojkou se za-

roven privadi cejchovni napéti.

h} Casovou zdkladnu je moiné requlovat hrubé a jemné.

Reguldtor hrubé regulace (Q) je umistén v levém dol-
nim rohu panelu a jemne regulace (R) uprostred pod
mericim pristrojem,. Kombinadéni pfepina¢ (1) v pravém
dolnim rohu panelu. — V poloze kombinaéniho piepi-
nace ,VSTUP X" je éasovd zdkladna odpojena. V ostat-

socket (N} marked with the earth sign is connected to
the framework of the instrument and is used for the
connection of the earthed pole of the displayed voltage.
The second (“live”) pole is connected to any of the
four input sockets.

A positive voltage connected to the right-hand sockets
displaces the image to the right (upwards), whereas
when it is connected to the left-hand sockets, the
displacement is to the left {downwards). If an unearthed
voltage is connected to both input sockets (right-hand
and left-hand), the movement of the trace corresponds
to the difference between the two voltages; the two
voitages mdy fluctuate simultaneously quite consider-
ably without this fluctuations appearing on the CR tube
screen (owing to the large negative feedback of the
amplifiers).

If the right-hand amplifier is used for the ampilification
of a voltage with one pole earthed, it is necessary to
insert a shorting link into the unused input sockets in
order to ensure the correct amplification of higher
frequencies. This shorting link serves also for the
connection of the cailibrating voltage.

h) The time base can be controlled coarsely and finely.

The coarse control (Q) is in the lower left-hand corner
of the panel and the fine control (R) is in the centre
below the meter. The combination switch (T) is in the
lower right-hand corner of the panel. In the position
2X-INP.“ of this combination switch the time base is

13



nich polohdch prepinadée éasovd zdkladna pracuje. Sire
obrazu je ovlddatelnd reguldatorem citlivosti vodorovného
zesilovace a obéma reguldtory Casove zdkladny. Napéti
rdzoveho generdtoru je mozné odebirat ze spodni zdirky
(U) oznacene ,EXT. C.“.

i) Casovd zdkladna je ovlivnéna (synchronizovana) pozo-

rovanym napetim, jestlize kombinaéni prepinac (T) se
nachdzi ve sve druhé poloze (oznacéené ,INT."}. Synchro-
hizovat casovou zdkladnu vnéjsim napétim lze pri treti
poloze kombinaéniho prepinaée (oznaéené LEXT.");
vnejsi napeti v tomto piipadé se pripojuje ke zditkdm P.
Ve dctvrté poloze kombinacniho prepinace (oznacené
,90~") synchronizuje se casova zdkiadna sitovym kmi-
toctem a pate polohy se pouziva pro jednordzovou ca-
sovou zdkladnu, oviadanou zvenku.

k) Kmitocet ¢éasové zdkladny se nastavuje dvéma knofliky
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na spodni &asti panelu. Jednim (Q) se nastavuje hrubé
v rozsahu kmitoctu uvedeném u jednotlivych poloh a
druhym (R), umisténym uprostred spodni c¢dsti panely,
se nastaveny kmitocet jemne doregulovéva,

Hodnota kmitoétu se uréuje vyndsobenim pfrisiusného
cisla na obvodu jemneé regulace (R) nizsim Ccislem
hrubé regulace (Q). Presnost nastaveni kmitoctu
+ 20 9%, pri nastaveni potenciometru S na stred regu-
lacniho rozsahu.

i} The time base

disconnected. In all the osther positions of the switch
the time base is operative. The width of the image can
be aitered by controlling the sensitivity of the horizontal
amplifier and by adjusting the two time base controls.
The voltage of the time base generatar can be taken
from the lower sockets (U) marked "EXT. C.".

is controlled (synchronized) by the
displayed voitage when the combination switch (T) is in
its second position (marked “INT."). The time base can
be synchronized by an external voltage when the com-
bination swilch is in the third position (marked “EXT.");
in such a case, the external voltage is connected to the
sockets (P). In the fourth position (marked "“MAINS
FR."} of the combination swiltch, the time base is
synchronized by the mains frequency, and the fifth po-
sition is used for single-stroke operation when the time
base is triggered externally.

k) The time base frequency is adjusted with tw> controls

which are on the lower part of the panel. With one of
these conirols (Q) coarse adjustment is carried out
within the frequency ranges marked against the indi-
vidual positions, and the second contral (R} which is in
the centre of the lower part of the panel serves for the
fine adjustment of the frequency. The frequency value
is determined by multiplying the appropriate number of
the fine control (R) by the smaller number »>f the
coarse control (Q). The adjustment accuracy of the
frequency is + 209, when the potentiometer S is set
to the centre of the control range.



) Poloautomatické funkce dasové zdkladny ize dosdhnout

~ otoéenim knofliku jemné regulace (R) do pravé krajni
polohy (oznacené ,AUT"), ve které ¢asovd zdkladna pDre-
stone pracovat, dokud do vstupnich zditek neni pfive-
deno primérené napéti k pozorovéni. Polocutomatické
tunkce je tedy dosaieno pri piném synchronizaénim na-
peti. Vhodny pocet vin na obrazovce se pak nastavuje
pouhym pfepindnim knofliku hrubé regulace kmitoétu
(Q).
Zditka v levée spodni &dsti paneiu, oznaéend ,MOD*,
slouzi k regulaci svitivosti paprsku vnéjsim modulaénim
napétim. Ke zditkdm (U), oznaé. ,EXT. C.” se pfipojuje
kondenzdtor, poiaduje-ti se niz§i kmitolet Easové zd-
kladny nez ten, kterého lze dosdhnout v prvé poloze
nrubeho reguldtoru kmitoétu (napf. pfi jednordzovém
spousteni apod.).

NASTAVOVANI A POUZIVANI
ZESILOVACU

Nejjednodussi pouziti osciloskopu je to, pfi kterém je uzito
obou pdaru vychylovacich desticek bez Zasové zdkladny.
Timto zpUsobem lze porovnat pribéhy obou napéti o shod-
nem zdakladnim kmitoltu a jejich vzdjemnou fazi. Pomoci
Lissajousovych obrazch lze pak zjistovat ndsobky kmitod&td:
apod. Pokud se jednd o napéti kmitoétd menéich ne?

1} Semi-automatic operation of the time base is achieved

by turning the fine control (R) to the extreme right-
hand position (marked “AUT.”), in which position the
time base ceases to operate until o sufficiently high
voltage is connected to the input sockets. Thus semi-
automatic operation of the time base is achieved at fuil
synchronizing voltage. A suitable number of waves is set
on the CR tube screen simply by switching the time
base frequency coarse contral (Q). The socket marked
"MOD." in the lower left-hand part of the panel serves
for the control of the beam intensity by an external
modulating voltage.
To the sockets (U) marked "EXT.C.“ g capacitor can
be connected if a time base frequency is required
which is lower than that obtainable in the first position
of the coarse freq. control (e. g. for single-stroke trigger-
ing, etc.).

ADJUSTMENT AND APPLICATION
OF THE AMPLIFIERS

The simplest way to apply the oscilloscope is to use both
pairs of deflection plates without a time base. In this man-
ner can be compared the waveforms of two voltages of the
same basic frequency and their phase relations. With the
atd of Lissajous figures, multiple frequencies cat be de-
termined, etc. If the frequency of the displayed voltage is
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100 kHz, resp. nezdlezi-li presné na jejich fdzi, az do
2 MHz, pouzije se vestavénych zesilovacli. Napéti o vyssim
kmitoctu se privadi pomoci zdirek na zadni sténé oscilo-
skopu pres vazebni kondenzatory primo na desticky obra-
zovky (Casova konstanta 5,13 vteriny).

Pozndmka:

Je nutne pouzit bandnkd, nebot pFi pouziti tenkych vodicu
prepinaci zdirky neprepinaji!

Pred privedenim napéti ke vstupnim zairkam je nutné kom-
binaéni prepinac prepnout do prvni polohy (oznacené
wWSTUP X") a prislusné regulatory nastavit na pozadova-
nou jasnost a ostrost bodu. Ddle je nutné umistit obraz
(svetelny bod) do stredu stinitka a otdéenim knofliku re-
gulatoru citlivosti prezkouset stdlost obrazu. Jestlize s2
obraz pohybuje ve sméru svislém, lze tento vliv vyloudit
kompenzaénim odporem, regulovatelnym otvorem v pravé
bocni sténé pristroje.
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lower than 100 k¢/s, or if an accurate phase relation is not
required up to 2 Mc/s, then the built-in amplifiers can be
employed. A voltage of a higher frequency has to be con-
nected to the sackets on the back of the oscilloscope to
apply it via coupling capacitors directly to the CR tube
deflection plates (time constant 5.13 sec).

Note:

It is essential to use banana plugs, as thin conductors
applied to the sockets do nat operate the switching
mechanism!

Before connecting the voltage to the input sockets, the
combination switch has to be set to the first position
(marked “X-INP.") and the required brightness and
focusing of the trace have to be set with the appropriate
controls. Further it is necessary to set the image (light
trace) in the centre of the CR tube screen and by turning
the sensitivity controls, the image stability has to be
checked. if the image moves vertically, then this influence
can be eliminated with the compensating resistor which can
be adjusted through an opening in the right-hand side of
the instrument.



VSTUPY

Pozorované napéti se privadi ke zditkam podle ndasleduji-
ctho popisu: |
a) Napeti s jednim polem uzemnenym.

b}

Uzemnény pdl se spoji se zdirkou uprostired mezi vstup-
nimi zditkami (oznacdenou zemnici znadkou). Zivy pol
napeti se vsune do néekteré ze vstupnich zdirzk. Pritom
je nutné si uvedomit, Ze hofejsi zdirky prendaseji pouze
stridavé slozky napéti (Casovd konstanta 0,44 viefiny).
Spodni zdirky prenadseji stejnosmérné sloiky, na nichi
je event. stridavé napéti superponovano. Levé a pravé
vstupni zdirky maji opa¢nou polaritu. Vzhledem k tomu,
ze zesilovace prendseji i stejnosmérmd napéti, Ize pozo-
rovat vzajemnou zdvislost i velmi pomalych jev(, regu-

laci apod.

Napéti soumernd proti zemi.

Tato napéli s2 privadeji u svisle vychylujiciho zesilo-
vace do obou vstupnich zdirek (levé i pravé) soucasné.
Soumernost nemusi byt dokonald, nebot vestavény zesi-
lovac¢ bude pfendset v tomto pripadé rozdil obou na-
peti, privadénych ke vstupnim zdirkdm. P¥i pozorovdni
nesymetrickych napéti musi byt druhd vstupni zdirka

w~  uzemneéna zasunutim zkratovaci spojky. Jinak ne-
prendsi zesilovac¢ vyssi kmitoéty rovnomeérné.

INPUTS

The displayed voltage has to be connected to the sockets
according to the following instructions:
a) A voltage with one pole earthed.

b)

The earthed pole hos to be connected to the socket
marked with the earth symbol which is in the centre
between the input sockets. The "live" pole of the
voltage is connected to any of the input sockets. it is
essential to bear in mind that the upper sockets can
take only AC voltage components (ime constant 0.44
sec). The lower sockets can take DC components also
with a superimposed AC voltage. The left- and right-
hand input sockets are of opposite polarity.

With regard to the fact that the amplifiers process also
DC voltages, it is possible to display also the mutual
dependence of very sfow phenomena, control courses
etc.

Voltages symmetrical to earth.

Such voltages are applied to the vertical deflection am-
plifier by connection to the two input sockets (left- and
right-hand) simulianeously. The symmetry does not need
to be perfect, as in such o case the built-in amplifier
will amplity the difference between the two voltages
connected to the input sockets. When asymmetrical
voltages are observed, the second input socket “~*
must be earthed by inserting the short circuit coupling,
otherwise the amplifier will not process higher frequen-

cies evenly,

17



POZOROVANIiIi PRUBEHU PERIODICKYCH
NAPETIi ROZVINUTYCH VESTAVENOU
CASOVOU ZAKLADNOU

Po kontrole vyrovndni zesilovace prepneme kombinacni pre-
pinac do druhé polohy (oznacené ,INT.”). Tim se spusti
casova zdakladna. leji kmitocet je ovlivhovan (synchronizo-
van) kmitoctem pozorovaného napeti.

Pilové napéti ¢asové zakladny lzz odebirat ze spodni zdirky
(cznacené LEXT. C."}, pricemz sire obrazu se nastavuje
knoflikem pro jemnou regulaci citlivosti. Provadi se tak, ze
reguldtor synchronizace se otoci do pravé polohy krajni,
ke vstupnim zdirkdm svisiého zesilovace se privede primé-
rené napeti a obema reguldtory citiivosti se nastavi vyska
obrazu asi 40 milimetru. Po otoceni knofliku jemné regu-
lace casové zakladny do pravé krajni polohy (oznacené
»AUL.") je moine prepindanim hrubé regulace casové za-
klaodny nastavit pocet vin na stinitku.

jadnotlivé prabéhy lze pomoci reguldtorh citlivosti vodo-
rovheho zesilovace roztdhnout ve smeru vodorovneé osy.
Obdobné je mozné vhodnym posuvem obrazu pomoci regu-
latoru citlivosti svislého zesilovace vyjmout z pozorovaného
prubéhu éast a tu pak na stinitku pozorovat v nékolikana-
sobném zvetseni. Pouziti popsane casové lupy je umoznéno
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DISPLAY OF THE WAVEFORMS OF
PERICDIC VOLTAGES SPREAD OUT WITH
THE AID OF THE BUILT-IN TIME BASE

After checking the compensation of the amplifier, the
combination switch is set to the second position (marked
“INT.”). Thus the time base is triggered and its frequency
is controlled (synchronized) by the frequency of the
displayed voltage. The sawtooth voitage of the time base
can be taken from the lower sockets {(marked “EXT. C."), at
the same time the width of the image is adjusted with the
fine sensitivity control. This is carried out by turning the
sync control to the extreme right-hand position. To the input
sockets of the vertical amplifier is connected the displayed
voltage and the height of the image is set to approximately
40 mm with the two sensitivity controls. After turning the
time base fine control to the exireme right-hand position
(marked "AUT"), the number of waves on the CR tube
screen can be set by switching the time base coarse
control.

The individual waveforms can be spread out in the horizon-
tal plane with the aid of the sensitivity control of the
horizontal amplifier. Similarly, by displacing the image
suitably with the aid of the sensitivity control of the vertical
amplifier, it is possible to select a section of the observed
waveform and display it on the CR tube screen magnified
many times. The described time spread can be used with



vestavenymi zesilovaci, které maji tu viastnost, ze se pri
prebuzeni neprehlcuji. |
Potrebné nastaveni kmitoctu casoveé zdkladny se provadi
jiz drfive popsanym zpusobem.

POZOROVAN| TVARU A FAZE NAPET|
O ZNAMEM A PEVNEM KMITOCTU

Kombinacni prepinac prepneme do jeho treti polohy (ozna-
cené ,EBEXT.“), ve ktere casovd zdakladna j2 synchronizovana
vnejsim napetim, privedenym ke zdirce (P) vievo dole
(oznaceneé ,SYNC.Y).

Privedené napéti ma byt asi 30V. le-li nizsi, tfeba pouzit
vhodneho zesilovace. Pri nahrazeni tohoto napéti jinym
o stejnem kmitoctu (odebranym napf. z jiného mista zesi-
lovace apod.), uréuje vzdjemnd poloha obou napét’ na sti-
nitku primo fdzi, nebot ¢&asovd zdkladna je synchronizo-
vana nezavisle na tvaru, velikosti a fazi pozorovaného
napeti.

the aid of the built-in amplifiers which have the advantage
that they are not overloaded by an excessive voltage.
The required adjustment of the time base frequency is
carried out 1n the above described manner.

DISPLAY OF THE WAVEFORM AND PHASE
OF A VOLTAGE OF KNOWN AND
CONSTANT FREQUENCY

The combination switch has to be set to the third position
(marked "EXT.”), in which position the time base is
synchronized by an external voltage connected to the
socket (P) at the bottom left (marked “SYNC.").

The connected voltage must be approximately 30 V. If it is
lower than this value, then it will be necessary to employ
a suitable amplifier,

If this voltage is replaced by another voltage of the same
frequency (taken, for example, from another stage of the
amplifier, etc.}), then the mutual positions of the two vol-
tages on the CR tube screen directly determine the phase,
as the time base is synchronized independently of the
waveform, amplitude and phase of the displayed voltage.
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POZOROVANIiI NAPETI O SITOVEM
KMITOCTU

Chceme-li pozorovat pribé&h napéti o sifovém kmitoctu,
oiepneme kombinaéni prepinac (1) do ¢&tvrté polohy ozna-
¢ené ,,50~" |

Casovd zakladna je pak ovlivhovana sitovym kmitoctem,
odebiranym z vestavéného transformdtoru. Vzdjemnou fazi
a tvar pozorovanych pribéhi zjistujeme z jejich vzdjemné
polohy na stinitku. Pro sitovy kmitocet je nejvyhodnéjsi
prvni poloha hrubé regulace casové zdkladny a prava
krajni poloha jemné regulace (poloha ,AUT."). Pracovat lze
viak i v ostatnich polohach (mimo polohu pdtou) kombi-
naéniho prepinace, pfi vhodném nastaveni regulace.

POUZiIVANIi CEJCHOVNIHO ZARIZENI

Cejchovni zafizeni slouzi k uréeni velikosti pozorovaného
napéti. Cejchovni napéti je stejnosmérné a muze se spo-
jité ménit potenciometrem aZ do hodnoty dané hrubym
requlatorem cejchovniho napéti. Hruby reguldtor cejchov-
niho napéti je umistén vpravo nahofe (F) a pod nim jemny
requidtor (G). Na spodnim panelu uprostred je umistén
méfici pristroj, ktery uddvd velikost cejchovniho napeti.
Udaj méfidla je nutné vSak ndsobit Cislem, na které je
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DISPLAY OF A VOLTAGE OF THE MAINS
FREQUENCY

If a voltage of the mains frequency has to be displayed,
the combination switch (T) has to be set to the fourth
position (marked “MAINS FR.“). The time base is then
influenced by the mains frequency which is tcken from the
built-in transformer. The phase relations and shupes of the
observed waveforms are ascertained from their mutual
positions on the CR tube screen. For the mains frequency,
the most suitabie positions are the first one of the time
base coarse control and the extreme right-hand position
of the fine control (position “AUT.“). However, the oscil-
loscope can operate also in the other positions of the
combination switch (with the exception of the fifth posi-
tion), if the controls are adjusted suitably.

"'.Iri. #

APPLICATION OF THE CALIBRATING
DEVICE

The calibrating device serves for the determination of the
magnitude of the displayed voltage. The calibrating voltage
is DC and can be altered continuously with a potentiometer
up to the value given by the calibrating voltage coarse
control. This coarse control is at the upper right (F) and
helow it is the fine control (G). In the centre of the lower
part of the panel is the meter which indicates the magni-
tude of the calibrating voltage. However, the meter read-



hruby regulator nastaven. Cejchovni napéti je privedeno do
izolované zkratovaci spojky, ktera kapacitné zemni nepo-
uzitou zdirku vstupu. Zménou cejchovniho napeti se posou-
vd obraz na stinitku obrazovky. Postupnym posouvanim
obrazu po stinitku obrazovky lze proméfovat pozorovany
praobé&h napéti, bez ohledu na nastavsné zesileni, Pak se
privede cejchovni napéti do opadiné zdifky vstupu neili
napéti zkoumane. V tomto pripadé je nutné pocitat s péti-
procentni pfesnosti, vznikajici nedokonalou inverzi. Zada-h
se presnost cejchovani 3%, je nutné privést cejchovni
napéti do téie zdirky soumérného vstupu jako napéti
zkoumane.,

PRIKLAD POUZITI CEJCHOVNIHO
OBVODU

Za predpokladu, Ze je dano obdéinikové napeti se stejno-
smérnou superpozici stejné velikou, jako je jeho rozkmit,
piivede se do pravé zdifky stejnosmérného vstupu a nastavi
se vhodnd velikost obrazu na stinitku obrazovky pomoci
hrubého a jemného reguldtoru svisié citlivosti (K, L). Do
levé zditky stejnosmérného vstupu se zasune zkratovaci
spojka, kterd je soucdasné privodem cejchovniho napeti,
pficemz jemny reguldlor cejchovniho napéti je otocen na
nulu {(do levé krajni polohy). Ddle se nastavi hruby regu-
lGtor cejchovniho napéti do polohy, ve které je predpokia-

ing has to be multiplied by the number to which the coarse
control is set. The calibrating voltage is connected to an
insulated shorting link which earths the idle input socket
via a capacitor. Changes in the calibrating voltage displace
the image on the CR tube screen. By gradually displacing
the image on the CR tube screen, the displayed voltage
woveform can be measured independently of the adjusted
amplification. Then the calibrating voltage is connected to
the input sockets opposite to those for the displayed
voltage. In this case it is necessary to count on a 5%,
accuracy owing to imperfect inversion. If a calibration
accuracy of 39, is required, then the calibrating voltage
must be connected to the same input sockets to which the
displayed voltage is applied.

EXAMPLE OF THE APPLICATION
OF THE CALIBRATING CIRCUIT

It is supposed that a voitage of rectangular waveform with
a superimposed DC component of the same magnitude as
its amplitude is connected to the right-hand sockets of the
DC input, and a suitably sized image is set on the CR tube
screen with the coarse and fine vertical sensitivity controls
(K, ). Into the left-hand socket of the DCinputis inserted
the shorting link which is simultoneously the source of the
calibrating voltage. The calibrating voitage fine control is
set to zero {to the exireme left-hand position). Further the
calibrating voltage coarse control is set to that position
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ddn rozkmit zkoumaného pribéhu. Ma-lt byt napr. stano-
ven rozkmit stridavé slozky, nutno si pocinat tak, ze se
svislym posuvem osciloskopu naridi spodni okraj obdéiniku
na nékterou vodorovnou Cdru rastru a jemnym rzaguldtorem
cejchovniho napeéti se otaci tak daleko doprava, az se
horni okraj obdélniku kryje se stejnou carou. Na mericim
pristroji se pak odecita velikost cejchovniho napéti, a tim
i velikost rozkmitu stiidave slozky. Tento udaj se ndsobi
soucinitelem danym polohou hrubého (stupnového) regu-
latoru cejchovniho napéti.

Stanovuje-li se velikost stejnosmérné superpozice, nutno si
zapamatovat, s kterou c¢arou rasiru se kryla zdkladna pred
privedenim zkoumaneho napéti. Na stejnou ¢dru rastru se
pak posune obdélnik jeho spodni stranou a velikost stejno-
smerné superpozice lze primo odecitat. Kryje-li se strana
obdélniku s carou rastru, lze odeéist celé napéti.

Mda-li napr. obdélnik prfekmit nebo néjakou nepravidelnost
v prubéhu, [ze pfepnutim hrubého reguldtoru cejchovniho
napéti do prislusné polohy stanovit i velikost téchto nepra-
videlnosti, a to jok absolutni, tak i pomérnou vzhledem
k rozkmitu celého napéti ¢i jeho cdasti.

22

which corresponds approximately to the expected amplitude
of the displayed waveform. If, for example, the amplitude
of the AC component has to be deiermined, then it is
necessary to proceed as follows: By displacing the image
vertically on the CR tube screen, the lower edge of the
rectangle is set to a horizontal line on the grid. The
calibrating voltage fine control is turned to the right until
the upper edge of the rectangle tallies with the same
horizontal line. Then the magnitude of the calibrating
voltage is read on the meter and thus also the magnitude
of the AC component. This value has to be multiplied by
the number given by the position of the calibrating voltage
coarse (step) control.

When the DC component has to be measured, it is
essential to remember with which line of the grid the time
hase tallied before the displayed voltage was connected.
The lower edge of the rectangle has to be moved to the
same line of the grid and then the magnitude of the DC
component can be read directly. If the edge of the
rectangle tallies with a line of the grid, then the whole
voltage can be read.

If the rectangle has, for example, an overshoot or some
other irregularity in its waveform, then by setting the ca-
librating voltage coarse control to the appropriate position,
also the magnitude of such anirregularity can be found as
uan absolute or relative value in relation to the amplitude
of the whole voltage or of a part of it.



Je tedy moiné cejchovnim napétim stanovit pfimo rozkmit
zkoumaného prubéhu. Stanovit lze téz efektivnhi hodnotu
stridaveho napéti (odhadem nebo vypoctem), a to bud
oasunutim sinusového napéti priblizné do vyse, kterd od-
povidd efektivhimu napéti, nebo zmérenim rozkmitu sinu-
sovky a vynasobenim této hodnoty koeficientem pro efektiv-
ni hodnotu.

Okolnost, ze cejchovni napéti je kladné, zplsobi posuv
obrazu dolQ, je-li napéti privedeno do levého vstupu zesi-
lovace. je to vhodné pii zkoumdni vétsiny napéti v elek-
tronice, kterd jsou vlasine ¢asti kladného napéti; toto se
privadi vidy do pravého wvstupu. Pfi pozorovdni napéti
s opacnou polaritou s2 zmeni poiarita vstupu; pozorované
napeti se zavede do levého a cejchovni do pravého vstupu.
Piati to predevsim v pripadech, kdy dostacuje presnost
v cejchovani 5 9. )

Ffi pozadavku vyssi presnosti nutho odecdist na rastru veli-
kost rozkmitu napéti, toto napeti od pfristroje odpojit vy-
tdhnutim pfivodni snury a do stejného vstupu, do kterého
bylo napeéli privedeno, zavést cejchovni napéti. Odsunutim

Therefore, by using the calibrating voltage it is possible to
determine directly the amplitude of the displayed wave-
form. Similarly, it is possible to determine also the RMS
value of an AC voltage (by estimation or by colculation),
either by displacing a sinusoidal voltage to approximately
the same height which corresponds to the RMS voltage, or
by measuring the omplitude of the sinusoidal waveform
ond multiplying this value by the coefficient for the RMS
value, |

As the calibrating voltage is positive, the image is
dispiaced downwards if the voltage is connected to the
left-hand input of the amplifiers.

This feature is advantageous for the display of most
voltages in elecironics which are actually parts of a main
positive voltage; the displayed voltage is always connected
to the right-hand input. When voltages of opposite polarity
are being dispiayed, the input polarity changes accord-
ingly; the displayed voltage is applied to the lefi-hand
input and the calibrating voltage to the right-hand one.
This method is utilized mostly i1 cases when a calibration
accuracy of 59, is sufficient.

If a higher accuracy is required, it is necessary to read the
amplitude magnitude of the displayed voltage on the grid,
then to disconnect this voltage from the instrument by re-
moving the connecting cord, and to connect the calibrat-
ing voltage to the same input to which the displayed
voltage was connected. Then by displacing the time base
to the line which was reached by the amplitude of the
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zakladny do mista, kam dosahoval rozkmit pozorovaného
napéti, mozno pak precist jeho velikost. Podobné si nutno
pocinat téz pri méreni symetrickych napéti.

POZOROVANIi JEDNORAZOVE
PROBIHAJICIiCH JEVU

Za predpokladu, 7e osciloskop T 565A byl nastaven a k po-
zorovdni pripraven podle nékterého z predesiych priklady,
lze jej pouzit téz jako synchroskop, nebo k pozorovani vel-
mi pomalych jevu.

Pri pouziti jako synchroskop je treba pozorovany jev rozvi-
nout za velmi kratkou dobu, trvajici jen nekolik milisekund.
Pouzivd se k tomu eiektrického spousténi jednordzového
kmitu kratkymi kladnymi impulsy. Impulsy jsou bud' ziskany
elektronicky (odvozenim z pozorovaného jevu), nebo pomo-
- ¢i vhodného spinace, sprazeného se spinacem spoustéjicim
pozorovany jev,

Pozorované napéti se piipoji ke vstupnim zdirkdm svisleho
zesilovace, jehoz citlivost se natidi podle potreby. Kombi-
nacni prepinac (1) je v poloze L,EXT." a knoflik jemné
requlace ¢asové zdkladny (R) v poloze ,AUT.”. Casovd
zakladna nepracuje, ale bude spousténa kladnymi impulsy
(asi 30 V max.), prfivadénymi ke zdirkdm synchronizace
vlevo dole. Impuls musi byt kratsi nez je nastavend doba
kmitu casové zdkladny. Delsi impulsy casovou zdkladnu
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displayed voltage, the magnitude of the latter can be read.
The procedure is similar for the measurement of sym-
metrical voltages.

DISPLAYOFSINGLE-STROKE PHENOMENA

Provided the T 565A oscilloscope has been adjusted and
prepared for displaying according to one of the examples
given in the previous sections, then it can be employed
olso as a synchroscope or for the display of very slow
phenomena. When the instrument is employed as a syn-
chroscope, the phenomenon to be displayed has to spread
out over a very short period of time lasting only a few
millisecond. For this purpose, electric triggering of a
single cycle is employed, using short positive pulses. These
oulses are either gained electronically (derived from the
observed phenomenon), or are produced by using a suit-
able contactor which is ganged with the switch which
triggers the observed phenomenon. The displayed voltage
is connected to the input sockets of the vertical amplifier,
the sensitivity of which is adjusted as required. The combi-
nation switch (T) is in the position “EXT.”" and the time
base fine control (R) is in the position "AUTL.". The time
base is inoperative but it will be triggered by positive
pulses (approximately 30V maximum) connected to the
sync sockets at the bottom left.



nespusti. Reguidator synchronizace v krajni pravé poloze.
Rychlost casového rozvinuti pozorovaného jevu se na-
stavuje stupnovité hrubym prepinaéem casové zdaklad-
ny. Lze tak pri velke rychlosti éasové zdkladny pozorovat
i periodické jevy, napf. zakmitdvani raznych okruhd, zpa-
- sobené periodickymi impulsy apod.

Pfi pozorovani velmi pomalych jevi je kombinacni piepinac
v pravé krajni poloze {oznacené ,1X"). Spojenim synchro-
nizacni zdirky do zkratu se spusti jednordzovy kmit casové
zakladny. Znovu se casovd zdkladna spusti teprve po roze-
pnuti svorek, jejich opétovnym sepnutim. Pripojenim velkych
kondenzdtori (nékolik uF a vice) do zdifek oznaéenych
JEXT. C.“ je mozné rychlost ¢asového rozvinuti podle potre-
by zmensit. (Lze pouzit elekirolytickych kondenzdtorl pro
napéti nejmend 350 Vss,)

MODULACE SViTIVOSTI PAPRSKU

V nékterych pfipadech je tfeba modulovat svitivost paprsku
obrazovky. Je to vyhodné u jednou probihajicich jevq,
je-li treba ziskat presné dasové méritko, nebo zmensit &

The triggering pulse must be shorter than the duration of
the adjusted time base cycle. The further pulses do not
trigger the time base. The sync control is in the extreme
right-hand position. The speed of the time spread of the
observed phenomenon is set in steps with the time base
coarse control. In this manner it is possible to observe also
periodic phenomena at a high speed of the time base,
e.g. transient oscillations of various circuits caused by
periodic pulses, etc.

When observing very slow phenomena, the combination
switch is in the extreme right-hand position (marked “1X").
By short-circuiting the sync sockets, the single stroke time
base frequency is triggered. The time base is triggered
anew only after the sockets have been discoanected and
then short-circuited once more. By connecting large
capacitors {of several uF and more) to the sockets marked
"EXT. C.", the speed of the time base spread can be
reduced as required. (Electrolytic capacitors can be used
which are designed for voltages of at least 350 V DC.)

MODULATION OF THE BEAM
BRIGHTNESS

In some cases it is necessary to modulate the brightness of
the beam of the CR tube. This is advantageous for single-
stroke phenomena if it is necessary to gain an exact time
measure, or to reduce or intesify the brightness of some
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zvetsit sveétlost nekterych &dsti obrazu. Vhodné moduladéni
napéeti (5 oz 15V) se privadi ke zdifce oznacené ,MQD*,

FOTOGRAFOVANI OSCILOGRAMU

Obraz pozorovaného jevu na obrazovce pristroje lze foto-
grafovat libovolnym fotopristrojem. Vhodny je zvldsté pri-
stroj Flexaret, vybaveny predsdadkovymi cockami pro vzddle-
nost 25 cm. Doporucuje se pouzivat co nejcitlivéjsiho pan-
chromatickeho filmu. Expozice 1/25 vt. je dostaéujici za
predpokladu, Ze kmitodet Casové z&kladny je min. 50 Hz.
Pri. nizsim kmitoCtu casové zdkladny je tieba expozici pri-
mérene prodiouzit, Voditkem je opét nizsi ¢islo polohy hru-
beho reguldteru casové zdkladny. Jednou probihajici jevy
mozno dobfe fotografovat, pokud trvaji nejméné 1/100 vi.
Pro vétsi rychlost nutno pouzit citlivéjsiho fotografického
materidaiu.

PORUCHOVOST -

Vétsina zdvad osciloskopu T 565A, pokud v provozu mchou
nastat, byva zpusobena vadnymi elektronkami. Projevi se
to tim, ze neni moiné vyrovnat obraz do siredu stinitka a
vykompenzovat posuv vznikajici pfi fizeni citlivosti pfistroje;
ddfe zakladnim rusivym napétim sitového kmitoctu, zvyse-
nou citlivosti na otresy apod. Pri event. zavadé zplOsobené
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parts of the image. A suitable modulating voltage (5 to
15V) is connected to the socket marked “MQOD.“.

PHOTOGRAPHIC RECORDING

The image displayed on the CR tube screen can be photo-
graphed with any kind of camera. tspecially suitable is the
FLEXARET camera which is equipped with a set of adapter
lenses for an object distance of 25 cm. ltis recommended
to use highly sensitive panchromatic film. The exposure of
1/25th of a second is sufficient provided the time base fre-
quency is at least 50 ¢/s. At a lower time base frequency,
the exposure has to be extended suitably. Decisive is once
more the lower number indicated by the time base coarse
control. Single-stroke phenomena c¢an be photographed
well provided they last for at least 1/100th of a second.
For higher speeds, more sensitive phofographic material
has to be used.

DEFECTS

Most of the defects which can occur in the T 565A oscillo-
scope after lengthy operation are caused by faulty tubes.
Such defects cause the following: It is impossibie to set the
image in the centre of the CR tube screen, and to com-
pensate for displacements caused by adjusting the instru-
ment sensitivity, further a basic interfering voltage of the



vadou elektronek se doporuéuje pred vyménou celé sady
pokusit se o odstranéni vady zdménou elektronek v zesilo-
vaci (predni elektronky mezi sebou, popf. mezi zesilovadi).
K teto vyméné stadi odSroubovat horni kryt pfistroje.

S vyjimkou vymény elektronek nebo pojistek se nedoporu-
cuje provadét jakoukoliv udrzbu a opravy. Servis zajistuje
vyrobni podnik dokonale vybavenou opravnou.

mains frequency, increased sensitivity to vibrations, etc. are
caused. When a defect is caused by a faulty tube, before
exchanging the whole set it is recommended to attempt to
remove the defect by interchanging the tubes in the ampli-
fiers (i. e. the front tubes between themselves, or the tubes
of the individual amplifiers). To carry out this exchange, it
is sufficient to unscrew the top cover of the instrument.

With the exception of the exchange of a tube or fuse, it

is not recommended to carry out any maintenance ope-
rations at all.

All service repairs will be carried out in the perfectly
equipped service work-shops of the manufacturer.
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LIST OF ELECTRICAL COMPONENTS

Resistors:

No. Type Value Mux{'Jnnd Tni_leing/:ce Standard CSSR
R Carbon layer 2 MQ 0.25 1 | TR 106 2M/D
R2 Carbon layer 2 MQ 0.25 1 TR 106 2M/D
R3 Carbon layer 2 MQ 0.25 1 | TR 106 2M/D
R4 Carbon layer 2 MQ 0.25 1 TR 106 2M/D
R5 Carbon layer 222 k 0.25 1 TR 106 M222/D
Ré6 Carbon layer 222 kQ 0.25 1 TR 106 M222/D
R7 Carbon layer 20.2 kQ 0.25 1 TR 106 20k2/D
RS Carbon layer 20.2 kQ 0.25 1 TR 106 20k2/D
R9 Carbon layer 2 kQ 0.25 1 TR 106 2k/D
R1G Carbon layer 2 kQ 0.25 1 TR 106 2k/D
R13 Carbon layer 100 0.125 10 TR 112a 100/A
R14 Carbon layer 100 & 0.125 10 TR 112a 100/A
R15 Carbon layer 33 kQ 0.5 10 TR 144 33k/A
Ri6 Potentiometer 15 kG 1 — 1AK 691 15
R17 Carbon layer 33 kQ 0.5 10 TR 144 33k/A
R18 Carbon layer 22 Q 0.125 10 TR 112a 22/A
R19 Carbon layer 22 () 0.125 10 TR 112a 22/A
R20 Carbon layer 39 kQ 2 10 TR 154 39k/A
R21 Carbon layer 560 kO 0.125 10 TR 112a M56/A
R22 Carbon layer 560 k& 0.125 10 TR 112a Mb56/A
R23 Carbon layer 2.7 kO 0.5 10 TR 144 2k7/A
R24 Potentiometer 3.3 kQ 0.5 5 TP 680 11E 3k3
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No. Type Value Max, Joad Tolergnee Standard CSSR
R25 Carbon [ayer 10 kQ 1 10 TR 153 10k/A
R26 Carbon layer 10 kG 1 10 TR 153 10k/A
R27 Potentiometer 5 kQ 1 — WN 694 31 5k
R28 Carbon layer 27 Q 0.125 10 TR 112a 27/A
R29 Carbon layer 27 Q 0.125 10 TR 112a 27/A
R30 Carbon layer 56 kQ 2 10 TR 154 56k/A
R31 Carbon layer 5.6 kQ 0.25 10 TR 143 5k6/A
R32 Carbon layer 5.6 kQ 0.25 10 TR 143 5k6/A
R33 Carbon layer 100 kQ 2 10 TR 154 M1/A
R34 Carbon layer 100 kQ 2 10 TR 154 M1/A
R35 Wire-wound 100 kQ 0.25 10 TR 143 M1/A
R36 Potentiometer 500 kQ 0.5 — TP 280b 20A M5/N
R37 Carbon layer 100 kQ 0.5 10 TR 143 M1/A
R38 Carbon layer 100 Q 0.125 10 TR 112a 100/A
R39 Wire-wound 100 Q 0.125 10 TR 112a 100/A
R40 Wire-wound 100 Q 0.25 10 TR 143 100/A
R41 Wire-wound 1kQ 10 5 TR 511 1k/B
R42 Carbon layer 330 Q 1 5 TR 146 330/B
R43 Wire-wound 10 kQ 15 5 TR 552 10k/B
R44 Carbon layer 220 kQ 1 5 TR 146 M22/B
R45 Carbon layer 470 kQ 2 5 TR 147 M47/B
R46 Carbon layer 470 kQ 2 5 TR 147 M47/B
R47 Potentiometer 500 kQ 0.5 — TP 280b 20A M5/N
R48 Carbon layer 470 kG 2 5 IR 147 M47/B




i

No. Type Value Muanud Tﬂ'_?_mﬂ;;ce Standard CSSR
R49 Carbon layer 130 kQ 0.5 5 TR 144 M15/B
R50 Potentiometer lin. 500 kQ 0.5 = TP 281b 20A M5/N
R51 Carbon layer 470 k2 0.5 5 TR 144 M47/B
R52 Carbon layer 22 kQ 1 5 TR 146 22k/B
R53 Carbon layer 33 kQ 0.5 5 TR 144 33k/B
R54 Carbon layer 33kQ 0.5 *5 TR 144 33k/B
R56 Carbon layer 2.2 MQ 0.5 5 TR 144 2M2/B
R57 Carbon layer 2.2 MQ 0.5 5 TR 144 2M2/B
R58 Carbon layer 2.2 MQ 0.5 5 TR 144 2M2/B
R5% Carbon layer 2.2 MQ 0.5 5 TR 144 2M2/B
R60 Carbon layer 82 kQ 0.5 5 TR 144 82k/B
R61 Carbon layer 100 k& 1 5 IR 146 M1/B
R62 Carbon layer 100 kQ 0.5 5 TR 144 M1/B
R63 Potentiometer lin, 500 kO 0.5 — TP 280b 25A M5/N
R64 Carbon layer 39 kQ [ 5 TR 146 39k/B
R65 Carbon layer 15 kQ 1 5 TR 146 15k/B
R66 Carbon layer 47 k& 0.5 5 TR 144 47k/B
R67 Carbon layer 33 kQ 0.5 5 TR 144 33k/B
R68 Carbon layer 270 O 1 5 TR 146 270/B
R69 Potentiometer lin. 5 MQ 1 — 1AN 696 23
R70 Carbon layer 39 k&2 2 5 TR 147 39k/B
R71 Carbon layer 39 k€2 1 5 TR 146 39k/B
R72 Carbon layer 47 © 0.5 5 TR 144 47/B

l R73 Carbon layer 220 Q Q.5 5 TR 144 220/B
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Standard CSSR

No. Type Value Mﬂx‘:Jﬂﬂd _Tolirﬂn/l;ce
R74 Carbon layer 2 MQ 0.25 1
R75 Carbon layer 2 MQ 0.25 1
R76 Carbon layer 222 kQ 0.25 1
R77 Carbon layer 222 kO 0.25 1
R78 Carbon layer 2 MQ 0.25 1
R79 Carbon layer 2 MQ 0.25 1
R80 Carbon layer 100 k& 0.5 5
R81 Carbon layer 330 kQ 2 5
R82 Potentiometer lin. 500 kQ 0.5 —
R83 Carbon layer 68 k2 1 5
R84 Wire-wound 10 kQ 2 _
R85 Wire-wound 10 kQ 2 —
R86 Carbon layer 470 Q 0.5 5
R87 Carbon layer 100 Q 0.5 5
R88 Carbon layer 82 k) 2 10
R89 Wire-wound 1 kQ 10 5
RS0 Carbon layer 2.2 MQ 0.5 5
Ro1 Carbon layer 2.2 MQ 0.5 5
RS2 Wire-wound 18 kQ 6 5
R93 Wire-wound 18 kQ 6 5
R94 Carbon layer 220 k2 1 5
R95 Carbon layer 220 kQ 1 5
R96 Wire-wound 100 Q 10 -
R97 Wire-wound 100 Q 10 -

TR 106 2M/D
TR 106 2M/D
TR 106 222k/D
TR 106 222k/D
TR 106 2M/D
TR 106 2M/D
TR 144 M1/B
TR 147 M33/B
TP 280b 20A M5/N
TR 146 68k/B
TR 154 10k
TR 154 10k
TR 144 470/B
TR 144 100/B
TR 154 82k/A
TR 511 1k/B
TR 144 2M2/B
TR 144 2M2/B
TR 523 18k/B
TR 523 18k/B
TR 146 M22/B
TR 146 M22/B
TR 511 100
TR 511 100
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G AR R .

No. Type Value Mux{Joud Tnl_?_r?];;ce Standard CSSR
R98 Carbon layer 100 kQ 1 5 TR 146 M1/B
%% Carbon layer 100 k€2 1 5 TR 146 M1/B
R100 Carbon layer 22 kQ 0.5 5 TR 144 22k/B
R101 Carbon layer 22 kQ 0.5 5 TR 144 22k/B
R102 Potentiometer 5 kQ 1 — WN 694 31 5k
R103 Potentiometer 4.7 kQ 2 — 1AN 696 19
R104 Carbon layer 330 kQ 1 5 TR 146 M33/B
R105 Carbon iayer 560 k{2 0.5 5 TR 144 M56/B
R106 200 kQ

R107 20 k{2 Belong to the meter M1

R108 1.75 kQ

R109 Carbon layer 33 kQ 0.5 5 TR 144 33k/B
R110 Potentiometer 250/250 kQ 0.5 - 1AN 696 22
R111 Carbon layer 100 kQ 1 | 5 TR 146 100k/B
R112 Carbon layer 150 Q 0.125 10 TR 112a 150/A
R113 Carbon layer 150 Q 0.125 10 TR 112a 150/A
R1i4 Carbon layer 120 kQ 1 5 TR 146 M12/B
R115 Carbon layer 150 kQ 1 5 TR 146 M15/B
R116 Carbon layer 180 kQ 1 5 TR 146 M18/B
R117 Carbon layer 330 kQ 1 5 TR 146 M33/B
R119 Carbon layer 3.9 kQ 0.5 S TR 114 3k9/B
R120 Carbon layer 360 kQ 1 5 TR 146 M36/B
R121 Carbon layer 390 kQ 1 S TR 146 M39/B
R122 Potentiometer 100 Q 0.5 - TP 680 11E 100
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No. Type Value Max. load W Tolerance =+ 9 Standard CSSR
R123 Carbon layer 82 kQ 2 10 TR 154 82k/A
R125 Carbon layer 27 Q 0.125 10 TR 112a 27/A
R126 Carbon layer 6.8 kQ 2 10 TR 154 6k8/A
R127 Carbon layer 6.8 kQ 2 10 TR 154 6k8/A
R128 Carbon layer 6.8 kQ 2 10 TR 154 6k8/A
R129 Carbon layer 6.8 kQ 2 10 TR 154 6k8/A
R130 Carbon layer 27 Q 0.125 10 TR 112a 27/A
R131 Carbon layer 22 kQ 2 10 TR 154 22k/A
R132 Carbon layer 5.6 k€2 10 10 TR 511 5ké6/A
R133 Wire-wound 5.6 kQ 10 10 TR 511 5k6/A
R134 Carbon layer 2.2 MQ 0.25 10 TR 143 2M2/A
R135 Carbon layer 2.2 MQ 0.25 10 TR 143 2M2/A
R136 Carbon layer 100 kQ 0.125 10 TR 112a M1/A
R137 Wire-wound 1 kQ 6 10 TR 510 1k/A
R138 Carbon layer 100 Q 0.125 10 TR 112a 100/A
R139 Carbon layer 100 Q 0.125 10 TR 112a 100/A

Ra
Rb
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Capacitors:

l

No. Type Value Eﬂ;’gg% Tnl:etr?/!;ce Standard CSSR
C1 Epoxy 0.22 uF 400 — TC 193 M22
C2 Epoxy 0.22 uF 400 — TC 193 M22
C3 Mica 100 pF 500 5 TC 211 100/B
C4 Mica 100 pF 500 5 TC 211 100/B
C5 Trimmer 30 pF — — TP-30

Cé Trimmer 30 pF — — TP-30

C7 Trimmer 30 pF - - TP-30

C8 Trimmer 30 pF - - TF-30

C9 Trimmer 30 pF — — TP-30

C10 Trimmer 30 pF — — TP-30

C11 Paper 1000 pF 500 5 TC 211 1k/B
C12 Paper 1000 pF 500 5 TC 211 1k/B
C13 Paper 10,000 pF 500 5 TC 213 10k/B
C14 Paper 10,000 pF 500 5 TC 213 10k/B
C15 Electrolytic 1 uF 250 - TC 968 1TM-PVC
C16 P, E. T. 0.1 uF 400 — TC 276 M1
C17 Epoxy 0.22 uF 400 - TC 193 M22
C18 Epoxy 0.22 uF 400 ~ TC 193 M22
Ci9 Mica 100 pF 500 5 TC 211 100/B
C20 Mica 100 pF 500 5 TC 211 100/B
C21 Trimmer 30 pF — — TP--30

C22 Trimmer 30 pF - ~- TP-30

C23 Epoxy 0.1 uF 400 - TC 193 M1
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Value

Max. DC

Tolerance

Standard CSSR

No. Tyﬁ&
C24 - MP block
C25 Paper

C26 Epoxy

C27 Epoxy

C28 Epoxy

C29 Epoxy

C30 MP block
C31 Epoxy

C32 Epoxy

C33 Epoxy

C34 Epoxy

C35 Epoxy

C36 Epoxy

C37 Polystyrene
C38 Polystyrene
C39

C40 Electrolytic
C41 Epoxy

C42 MP block
C43 MP block
Caa MP block
Ca5 MP block
C46 MP block
C47

CA8 Electrolytic

voltage V —+ B
0.25 uF 1000 - TC 487 M25
0.1 uF 400 — TC 173 M1
68.000 pF 400 - TC 193 68k
68.000 pF 400 — TC 193 68k
68.000 pF 400 — TC 193 68k
68.000 pF 400 — TC 193 68k
1 uF 160 - TC 453 1M
0.33 uF 160 - TC 181 M33
0.1 uF 400 5 TC 276 M1/B
33,000 pF 400 5 TC 276 33k/B
10,000 pF 400 5 TC 276 10k/B
3300 pF 400 5 TC 276 3k3/B
1000 pF 400 5 TC 276 1k/B
220 pF 500 10 TC 283 220/A
100 pF 500 10 TC 283 100/A
32/32 uF 450/450 —~ TC 521 32/32M
68,000 pF 400 - TC 193 68k
0.25 uF 1000 — TC 487 M25
0.25 uF 1000 — TC 487 M25
0.25 uF 1000 — TC 487 M25
0.25 uF 1000 - TC 487 M25
0.25 uF 1000 — TC 487 M25
32/32 uF 450/450 ~ 1C 521 32/32M

36




—

Max, DC

No. Type Value voitage V Tal‘i‘mﬂfzce
g:z Electrolytic 32/32 uF 450/450 —~
C51 Electrolytic 32 uF 450 —
C52 Electrolytic 32 uF A50 —
C53 Epoxy 0.22 uF 400 ~
C54 Electrolytic 32 uF 250 ~
C56 Ceramic A7 pF 350 —
C60 Mica 100 pF 500 ~
Cé1 Polystyrene 22 pk 250 -
Cé62 Polystyrene 47 pF 250 ~—
Cé3 Polystyrene 68 pF 250 ~—
Cé4 Polystyrene 68 000 pF 160 10
C70 Ceramic 2.2 pF 600 —
C71 Epoxy 22 uF 400 —
C80 Ceramic 10 000 pF 250 —
C81 Ceramic 10 000 pF 250 -
C82 Ceromic 1000 pF 500 —

Standard CSSR

TC 521 32/32M

TC 521 32M
TC 521 32M
TC 193 M22
TC 521 32M
TK 320 47
TC 211 100
TC 283 22
1C 283 47
1C 283 68
TC 191 68k/A
TK 722 2)2
TC 193 M22
TK 751 10k
TK 751 10k
TK 359 1k
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Transformers and coils:

Component Marking Drawing No. Winding No. of tap No. of turns Wire ¢ in mm
Mains transformer TR1 1AN 662 35
Coil 1AK 624 85 1-2 656 0.53
3 -4 164 0.4
4 -5 565 0.355
6—7 158 0.2
7—8 310 0.15
9-10 1070 0.1
11 —-12 21 1.18
13-14 22 0.8
15-=16 14 0.5
| Filter choke 100 Q L1 4PEL-0124
Coil 4PEL-0126 2700 0.28
Filter choke 1300 Q |2 4PEL-0125
Coil 4PEL-0127 0700 0.15
Correction coil 1 3, L3a 1AN 652 50 1-2 240 0.15
Correction coil L4, L4a 4PEL-0121 A 150 0.2
B 150 0.2
Correction coil L5 4PEL-0160 A 500 0.15
B 500 0.15
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Other electrical components:

Component Type-Value Drawing No.
Tube E1 ECC85
Tube E2, E3, E8, E9 EF184 1AN 112 80
Tube E4, E5 EL83 1AN 112 81
Tube E6, E10, E12 6L31
Tube E11 B10S1
Tube E13 EF42
Tube E14 EF80
Tube E15, £16, E17 UY1IN-S
Selenium rectifier U1--U3 TAN 744 19
Thermal fuse P1 0.6 A/250V CSN 35 4731
Voltmeter M1 0.1V, scale 1V 4PEL-Q577
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Konstrukéni zmeény
za ulelem zlepseni funkce nebo vzhledu pristrojd jsou vyhrazeny.
Daléi publikace a preklady pouze se souhlasem dokumentacni skupiny
vyrobniho zdvodu TESLA

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 works.




Zménovy list pro osciloskop T 565A Alterations - T 5654 Oscilloscope

Zmény v rozplisu el. soucasti a schématu Alterations in the List of el. components
pristroje: and the dliagram:
Odpory Resigtors
R4l - zrusen _ R4l - deleted
‘R52 Carbon layer resistor 220 kQ 1 5 TR 146 M22/B
R68 Carbon layer resistor 270 kQ 1 5 TR 146 M27/B
Kondensato Capagitors
C39+40, |
g::g-rgg, Blectrolytic capacitor - 50/50 pF 450/450 - TC 521b 50/S0M
+
051';%' Electrolytic cspacitor 50 pr 450 - TC 521b 50M
Schéma sapojeni Connecting diagram

Mezl béZec potenciomtru Rl6 a privod sdm;jo - Between the sliding contact of the tentio-

- 150 V je zapojen :jako reostat potenciometr meter Rl6 and the feeding suppl 50 VY is

R103 (4,7 m). eonl::ectad the potentiouter mog (4.7 XQ) as
a rheostat.
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