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A — Potenciometr vertikdiniho posuvu — kandl A (R 1071) A ~ Vertical displacement control — channel A (R 1071)
B - Piepina polarity - kandl A (S 103) B - Polarity change-over switch — channel A (S 103)

C - Prepinaé vstupniho déli¢e — kang! A (S 102) C — Input divider control — channel A (S 102)
O
£

D - Zemnici svorka - kandl A (F 102) ~ Earth binding post — channel A (F 102)
E - Vstupni konektor — kandi A (F 101) - [nput connector — channel A (F 101)
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F — Potenciometr plynulého zesileni — kandl A (R 1056)
G — Prepinac vstupu — kanal A (S 101)

H — Prepinac funkci — (5 141)

| — Prepinac vstupu — kandl B (5 111)

J — Vstupni konektor — kandal B (F 111)

K — Potenciometr plynulého zesileni — kanal B (R 1156)

L — Zemnici svorka — kandal B (F 112)
M — Prepinac vstupniho délice — kanal B (S 112)

N — Upevnovaci sroub
QO — Prepinaé polarity — kanal B (S 113)

P — Potenciometr vertikdlniho posuvu — kanal B (R 1171)
R — Potenciometr vyrovnani nuly — kanal B (R 1160)

S — Potenciometr kalibrace citlivosti — kanal B (R 1152)

T — Potenciometr kalibrace citlivosti — kandal A (R 1052)

U — Potenciometr vyrovndni nuly — kardl A (R 1060)
V — Vystup synchronizace B

POUZITI

Dvoukanalovy predzesilovac TESLA BP 4304 je urcen jako
zvl@stni prislusenstvi oscilografu TESLA BM 430 pro oscilo-
graficka mérent, zejména v impulsove technice, v pocitacich
strojich apod. Svymi technickymi parametry a moznosti sou-
casného pozorovani dvou prubehu na obrazovce, jejich po-
rovnavéni co do amplitudy a faze znacne rozsiruje oblast

— Continuous amplification control — channel A (R 1056)
— Input selector — channel A (S 101)

Operation mode selector (S 141)

— Input selector — channel B (S 111)

— Input connector — channel B (F 111)

— Continuous amplification control — channel B

(R 1156)

— Earth binding post — channel B (F 112)

— Input divider control — channel B (S 112)

— Fixing screw

Poiarity change-over switch — channel B (S 113)

— Vertical displacement control — channel B (R 1171)

— Zero setting potentiometer — channel B (R 1160)

— Sensitivity calibration potentiometer — channel B
(R 1152)

T — Sensitivity calibration potentiometer — channel A

(R 1052)
U — Zero setting potentiometer — channel A (R 1060}
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V — B Trigger output

APPLICATION

The TESLA BP 4304 dual-trace preamplifier is a special
accessory of the TESLA BM 430 oscilloscope and serves in
oscilloscopic measurements, especially in pulse technique,
on computers, etc. By its technical features, which ensure
the simultaneous display of two waveforms on one CRT
screen, thus enabling the comparison of the amplitudes of




pouzitelnosti oscilografu BM 430. Predzesilovaé je fesen
jako vyménnd jednotka. Propojeni s oscilografem BM 430
je provedeno nozovou listou.

SEZNAM PRISLUSENSTVI

Sonda BP 4307 ~ cisio 1AK 057 85/2

Charakteristika:

pasivni delicova sonda s délicim pomérem 1 :10, vstupni
odpor 10 MQ, vstupni kapacita asi 8,5 pF.

Pouziti:

K zvétseni vstupniho odporu a snizeni vstupni kapacity.

Kabel — cislo 1A¥ 643 77

Charakteristika:

koaxicIni konektor s kabelem, zokonéeny bakelitovou roz-
dvojkou s dvéma bandnky na lankdch. Délka asi 1 m.
Pouziti:

K propojeni s kalibratorem no zdéklaodnim pfistroji nebo
s jinymi vnéjsimi zarizenimi.

Zdirka — cislo 1AK 180 82

Charakteristika:

celokovovd zdirka, impedance 75 €. Vzhledem i provede-
nim odpovidd konektorim Tesla, ocuzitym v zdkiadnim
pristroji.

two phenomena and the study of their phase relation, this
preamplifier greatly extends the applicability of the BM 430
oscilloscope. The preamplifier is a plug-in unit which is con-
nected to the circuits of the oscilloscope by means of a
blade contact strip.

L1ST OF ACCESSORIES
Probe BP 4307 - Designation 1AK 057 85/2

Characteristics:

Passive dividing probe with dividing ratio 1 :10, input re-
sistance 10 MQ, input capacitance approx. 8.5 pF.
Application:

For increasing the input resistance and decreasing the
input capacity.

Cabie ~ Designation 1AK 643 77

Characteristics:

Coaxial connector with cable, terminating in o bakelite
bifurcation and two banana plugs on cords. Length appro-
ximately 1 m.

Application: |

For the connection of the calibrator to the basic instru-
ment or other exiernal equipment.

Socket - Designation 1AK 180 82

Characteristics:

All-metal socket, impedance 75 Q. lts design and appea-
rance respond to Tesla connectors, applid in the basic in-
strument. '




Pouziti:
slouzi joko preved k zasunuti bandnku do koaxidiniho ko-
nektoru.

Kabel — cislo 1AK 642 52

Charakteristiko:

koaxidlni kabel © 6 mm se dvéma vidlicemi na koncich,
délka asi T m.

Pourziti:

k propojeni-na pristroji, i s jinym zarizenim,

POPIS

Dvoukandlovy predzesilovac ma dva samostatné vzdjemne
shodné zesilovaci kandly a prepinaci multivibrator. Dalsi
popis funkce zesilevace plati pro kterykoliv kanal,

BLCKOVE SCHEMA

Appiication:
As an adapter for the insertion of a banano plug into
a coaxial connector.

Cable — Designation 1AK 642 52

Characteristics:

Coaxial cable @ 6 mm terminating in two piugs, length
approximately 1 m.

Application:

For making connections on the instrument or its connection
to other equipments.

DESCRIPTION

The dual-trace preampiifier has two mutually independent
identical amplifier channels and a switching vibrator for
trace doubling. The description of the amplitier operation
which is given further applies to either channel.
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1 — Multivibrator E 1400 — E 1401
2 — Tvarovaci obvod E 1402 — E 1403

iy

3 — Vystupni katodovy sledovac E 1500

Kanal A

a — Vstupni konektor

4 - Vstupni délic

5 — Vstupni katodovy sledovac E 1000
6 — Fazovy invertor £ 1001 — E 1002

7 — Zesilovac¢ E 1003 — E 1004

Kanal B

b — Vstupni konektor

8 — Vstupni delic

9 — Vstupni katodovy sledovac £ 1100
10 — Fdzovy invertor E 1101 — E 1102
11 — Zesilovaé¢ E 1103 — E 1104

Vazba vstupniho obvodu a vstupni delic

Pozorovany signal, pfivedeny na vstup predzesilovace F 10t
(F 111) je mozno pripojit na vstupni déli¢c S 102 (S 112)
bud pfimo — poloha - “ nebo pres kapacitu C 1045
(C 1145) oddélujici ss slozku — poloha ,~". Pro zmenseni
vstupniho napéti je v predzesilovaéi umistén devitipolohovy
prepinaé S 102 (S 112), kterym zarazujeme do vstupniho ob-
vodu rizné frekvenéné kompenzované RC deélice. Vstupni de-

1 — Multivibrator E 1400 — E 1401
2 — Shaping circuit E 1402 — E 1403
3 — Qutput cathode follower E 1500

Channel A

a — Input connector

4 — Input divider

5 — Input cathode follower E 1000

6 — Phase inverter E 1001 — E 1002
7 — Amplifier E 1003 — E 1004
Channel B

b — Input connector

8 — Input divider

9 — Input cathode follower E 1100
10 — Phase inverter E 1101 — E 1102
11 — Amplifier E 1103 — E 1104

Input circuit and input divider

The signal to be displayed, which is applied to the input
connector F 101 (F 111) of the preamplifier, can be passed
on to the input divider S 102 (S 112) either directly (input
selector set to the position “ 7. . "), or via the C 1045
(C 1145) capacitor which retains the DC component (se-
lector set to the position “~"). A 9-position selector S 102
(S 112) serves for reducing the input voltage and inserts va-
rious compensated RC networks into the input circuit. The
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lig umoinuje déleni vstupniho napéti od 50 mV/cm do
20 V/cm. Délici stupné jsou odstupnovdany v rade 1—-2 -5,

Vstupni obvod

Vstupni obvod tvofi katodovy sledova¢ E 1000 (E 1100) a ka-
todové vdazany fdzovy invertor E 1001 a E 1002 (E 1101 a
E 1102). Stejnosmérna uroven ftidici mrizky elektronky E 1001
(E 1101) je ddna ss spojenim této mrizky s katodou sledo-
vace E 1000 (E 1100). Steinosmérnou Groven fidici mrizky
elektronky E 1002 (E 1102) nastavime potenciometrem vy-
rovndni nuly R 1060 (R 1160) tak, aby napéti na katodach
elektronek E 1001 (E 1101) bylo stejné. Rozdilné napeti mezi
témito katodami zplsobuje pri otdéeni potenciometrem ply-
nulého zesileni R 1056 (R 1156) posuv bodu na stinitku.
Zménou plynulého zesileni ménime zisk tohoto stupné v roz-
sahu asi 2,5 :1. Potenciometrem kalibrace citlivosti R 1052
(R 1152) ménime zisk stupné tak, aby celkovy zisk zesilova-
ce mél zakladni kalibrovanou citlivost.

Polarita a posuv

le-li prepinaé polarity S 103 (S 113) v poloze ,+", Je po-
larita vystupniho signdlu stejnd joko polarita vstupniho sig-
nalu. Pfepneme-li pfepinac polarity do polohy ,-"
nime tim pripojeni fidicich mrizek elektronek E 1003 «
F 1004 (E 1103 o E 1104) na anody pfedchoziho stupneé a po-

. zame-

input divider serves for dividing the input voltage within the
range 50 mV/cm to 20 V/cm. The divider steps are stepped-
-up according to the series 1 —2 -5,

input circuit

The input circuit is formed by a cathode follower E 1000
(E 1100) and a cathode-coupled phase inverter E 1001 and
E 1002 (E 1101 and E 1102). The DC level of the control
grid of E 1001 (E 1101) is determined by the DC connection
of this grid to the cathode of the follower E 1000 (E 1100).
The DC level of the control grid of tube E 1002 (E 1102}
has to be set with the zero setting potentiometer R 1060
(R 1160) so that the voltage on the cothodes of the tubes
E 1001 and E 1101 is the same. If this is not the case, then
turning of the continuous amplification control R 10356
(R 1156) causes the trace to move over the CRT screen. By
continuous alteration of the amplification, the gain of this
stage can be adjusted within the range of approximately
2.5 :1. The sensitivity calibration 1052
(R 1152) serves for gradual gain alteration, so as te obtain

notentiometer R
the required basic calibrated sensitivity.

Polarity and trace displacement

With the polarity change-over switch S 103 (S 113) set to
“1“ the polarity of the output signal is the same as that
of the input signal. When the switch position is changed to
"“_" the connection of the control grids of the tubes E 1003

and E 1004 (E 1103 and E 1104) to the anodes of the pre-




larita vystupniho signdlu je opacénd nez polarita signalu
vstupniho. Otdcenim potenciometrem vertikalniho posuvu
R 1071 (R 1171) zvydujeme napéti na jedne anode vstupni-
ho obvodu a souéasné snizujeme napéti na anodé druhe.
Dasledkem je posuv bodu na stinitku obrazovky ve vertikal-
nim smeru.

Zesilovaci stupen a vystupni katodovy sledovac

Signdl je dadle zesilovan elektronkami E 1003 a E 1004, pri-
padné E 1103 a E 1104 podle toho, ktery z kanald je
otevien. Elektronky E 1003 a E 1103 maji spolecny anodovy
odpor a stejné i elektronky E 1004 a E 1104. Protoze |e
v prviich ¢tyfech polohdch funkéniho prepinace S 141 vzdy
jeden kandl otevien a druhy zavren, je ubytek napeti na
anodovych odporech stale stejny. Elektronka E 1500 je vy-
stupni katodovy sledovaé, ktery slouzi jako impedancni
transformator pro vystup predzesilovace. Potenciometr v ob-
vodu Fidicich mrizek sledovaée umoinuje nastaveni polohy
bodu na stied stinitka obrazovky ve vertikdlnim sméru. (Na
vstup zesilovaéd neni pfivadén zadny signall)

Prepinaé funkci (S 141)
Poloha ,A" a ,B"
Elektronka E 1400 je zapojena jako multivibrator, oviddany

orepinacem funkce S 141. Je-li tento prepinaé¢ v poloze A"
nebo ,B“, je multivibrator v jedné ze dvou stabilnich poloh,

ceding stage is reversed and the polarity of the output sig-
nal is opposite to that of the input signal. By turning the
vertical displacement control R 1071 (R 1171), the anode
voltage on one of the input tubes is increased and decreas-
ed on the other one. As a result, the trace moves vertically
on the CRIT screen.

Amplifier stage and output cathode follower

The signal is further amplified by the tubes E 1003 ancl
E 1004 or E 1103 and E 1104, depending on which channel
is operative. The tubes E 1003 and E 1103 have a common
anode resistor. The same applies to the tubes E 1004 and
© 1104. As in the first four positions of the operation mode
selector S 141, one of the channels is operative whilst the
other is closed, the voltage drop across the anode resistors
is always the same. The tube E 1500 operates as G cathode
follower which serves as an impedance transformer for the
output of the preamplifier. A potentiometer In the circuit of
the control grids of the cathode follower serves for trace
position adjustment in the vertical direction without a signal
being applied to the cathode follower input.

Operation mede selector (S 141)

Positicns "A" and "“B"

The tube E 1400 is a multivibrator controllable with the
operation mode selector S 141, When this selector is set
to the position “A" or “B", the multivibrator is in one of its




které jsou urceny kladnym napétim jedné mrizky a soucasné
zapornym napetim na druhé mrizce. V poloze funkcniho pre-
pinace ,A" je elektronka E 1400A otevrena, jeji katoda ma
kladne napeti, elektronka E 14028 je otevrena, napeti nha
jeji anodé klesne; mrizka elektronky E 1403B je s touto ano-
dou spojena, uzavre tedy elektronku, napeti na jeji katode
klesne a kandal B se uzavre. Protoze pomery na druhe po-
opacne, je kanal A

loviné prepinaci vétve jsou prave

otevren.

Poloha ,PREP. CZ.*

Prepnutim prepinace funkce S 141 do této polohy se pripoji
obe mrizky multivibratoru na zaporny potencial a ten pro-
cuje jako bistabilni. Zad kazdeéeho cyklu casové zdakladny je
tvarove upravena a privedena na multivibrator pres vazeb-
n: diodu E 1401. Kazdy impuis odpovidajici ukonceni jed-
noho prubehu casové zakladny preklopi multivibrator z jed-
né stalé polohy do druhé. Tim je stridavé zaviran a otevi-
ran jeden a druhy zesilovaci kanal. Rychlost prepindni ka-
nalu je dana rychlosti pouzité casové zakiadny.

Poloha ,PREP. 100 kHz"

V teto poloze prepinace funkce S 141 jsou pripojeny obeé
mrizky multivibratoru na kladné napeti a multivibrator pra-
cuje jako volné béizici. Jeho frekvence je uréena casovymi
konstantami v mrizkovych obvodech, zesilovaci kanaly jsou

stable positions which is determined by the positive voltage
of one grid and simultaneously by the negative voltage of
ihe other grid. With the selector set to “A", the tube
t 1400A is open and its cathode carries a positive voltage;
the tube E 1402B is open and the voltage on its anode
drops. As the grid of the tube E 1403B is connected to this
anode, the tube is closed, the voltage on its cathode drops
and channel B closes. As the conditions in the second half
of the switching branch are opposite, channel A is open,

Position "TALTERNATE"

With the operation mode selector S 141 set to this position,
the two arids of the tubes are connected to a negative po-
tential and the circuit operates as a bistable multivibrator.
The trailing edge of each cycle of the time base is shaped
and then applied to the multivibrator via the coupling dio-
de £ 1401. Each pulse corresponding to the termination of
one sweep of the time base reverses the multivibrator. Thus
the two amplitier channels are alternately closed and
opened. The speed of switching depends on the sweep
speed of the time base.

Position “CHOPPED"

In this position of the operation mode selector S 141, a po-
sitive voltage is applied to the grids of the two multivibrator
tubes; consequently, the multivibrator operates free-runnirg
and its frequency is dependent on the time constants of thz
grid circuits. The amplifier channels are alternately closed



stridavé zavirany a otvirany frekvenci volne beéziciho multi-
vibratoru (asi 100 kHz).

Poloha ,,A ;- B

V této poloze jsou obé mrizky multivibratoru pripojeny na
zaporné napeéeti. Obé poloviny multivibratoru zastanou zavre-
ny a tedy oba zesilovaci kanaly otevreny,

Synchronizacni zesilovac

Propojenim zditky ,,VYSTUP SYNCHR. B“ se zdirkou ,EXT.
SYNCHR." na prednim panelu BP 4306 muzeme zasynchro-
nizovat casovou zdkiadnu jiz pri signalu 50 mV na kanalu B
ve frekvenénim rozsahu 1 kHz — 5 MHz a 150 mV ve frek-
vencnim rozsahu 200 Hz —1 kHz. Toto propojeni je nutne
pfi poloze piepinac¢e funkci (H): ,PREP. 100 kHz" nebo
,PREP. C. Z." dvoukandloveho zesilovace, kdy se zajistuji
casoveé relace mezi meérenymi prubéhy.

TECHNICKE UDAIE

(=3 dB -~ 1 dB)
(-3 dB - 1 dB\

Kmitocétovy rozsah: ss 0 -24 MHz
st 2 Hz — 24 MHz

Doba prodlouzeni
nastupni hrany: 15 nsec.
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and opened by the free-running multivibrator {(approx.
100 kc/s).

Position “"A — B"
In this position of the selector, both grids of the :multivibra
tor are negative. The two halves of the multivibrator circuit

remain closed and, consequently, both amplifier channels
arc operative,

Synchronizing amplifier

Py interconnection of the socket “B TRIGG. QUTPUT" with
the socket “EXT. SYNC." on the front panel of the BP 4306
instrument it is possible to synchronize the time base al-
ready by the signal 50 mV on the channel B in the fre-
guency range 1 kHz - 5 MHz and 150 mV in the fre-
quency range 200 Hz to 1 kHz. This interconnection is ne-
cessary when the function selector (H) of the dual trace
preamplifier is in the position “CHOPPED" or “ALTER-
NATE", i. e. when the time relations between the measur-
ing courses are secured.

TECHNICAL DATA

Frequency

coverage: DC: 0 to 24 Mc/s (-3 dB + 1 dB)
AC: 2 c/s to 24 Mc/s (-3 dB - 1 dB)

Rise time

extension: 15 nsec

|
j
|
|




Druh ¢innosti: pouze kanal A

pouze kanal B

prepinani kandll casovou zdkladnou
prepinani kandld kmitoctem priblizne
100 kHz

oba kandly A -:- B

(u obou kanadld moznost prepinani po-
larity 4+ nebo —)

cejchovand ve stupnich 50, 100, 200
500 mV/cm, 1, 2, 5, 10. 2C V/cm,
sresnost -1 3 Y.

Zména citlivosti:

Plynuld zmena

citlivosti: asi 1:2,5
/mena citlivosti pri

zmene sitoveho

ncpéti O :jﬂ_ 10 U/ﬂ: max. _: 3 ij[]

Vstupni impedance: 1 MQ/27 pF nesymetricky vstup
max. 400 V (Spickova hodnota)

22X 6 111B, 8 XEF800, 3 X ECCSS5,
E88CC, EAAZ1T, 2X(BNLZ70

Vstupni napet::

Osazeni:

Rozméry a vaha: 167157 (300 mm; 2,5 kg

Poznamka:

Udaj kmitoctového rozsahu a doby prodiouzeni nastupni
hrany plati pro pouziti predzesilovace BP 4304 ve vertikadl-
nim zesilovaci oscilografu BM 430.

Operation modes: Channel A only

Channel B only

Channel switching by the time base
Channel switching by approx. 100 kc/s
Both channels A -- B

Polarity switching + or — of either

channel

Sensitivity range:  Calibrated in steps of 30, 100, 200,
500 mV/cm, 1, 2, 5, 10, 20 V/cm.
Accuracy -+ 3 Y.

Continuous sensitivity

range: Approx. 1 : 2.5
Sensitivity variations

due to - 10 ¥/ mains

voltage changes: Max. = 3 Y/,

Input impedance: 1 MQ/27 plb asymmetrical input
Max. 400 V (peak)

2% 63K1T1B, 8 X EF800, 3> ECC8S5,
E88CC, EAA91, 2XX8NZ70

Input voltage:

Complement:

Dimensions

and weight: 197 157300 mm; 2.5 kg

Note:

The listed frequency coverage and the rise time extension
are valid only when the BP 4304 preamplifier is employed
in the BM 430 oscilloscope.

11



Piislusenstvi:

1 ks zdirka  1AK 180 82
1 ks kabel 1AK 643 77
2 ks kabel 1AK 642 52
1 ks sonda  1AK 057 85/Z BP 4307

OBSLUHA

Dvoukandlovy predzesilovac TESLA BP 4304 zasuneme do
oscilografu BM 430 a zapnutim sifoveho vypinace uvedeme
pristroj do chodu. Pockame asi 10 min. az se pomery v pri-
stroji ustali a nastavime casovou zdkiadnu jako volné be-
ZiCl.

Piepinac¢ funkce S 141 (H obr. 1) prepneme do polohy ,A",
prepinac polarity S 103 (B) do polohy ,+", vstupni pre-
pina¢ S 101 (G) do polohy ., . . . " a pomoci potencio-
metru vertikainiho posuvu R 1071 (A} nastavime na obra-
zovce oscilografu stopu do polohy asi 1,5 cm od stredu sti-
nitka smérem nahoru. Prepina¢ funkce S 141 (H) pfepne-
me pak do polohy ,B" a ovladaci prvky kandlu B nastavi-
me do stejnych poloh jako u kandlu A; tj. polarita ,+",
vstup ,, - “ a pomoci posuvu R 1171 (P) nastavime sto-
pu asi 1,5 cm od stredu stinitka smeérem dolu.

Fiepina¢ funkce S 141 (H) piepneme do polohy ,PREP.
CZ.”. Na stinitku dostaneme dvé stopy. Po dobu jednoho
odbéhu ¢asové zakladny zesiluje kanal A, pricemz kanal B
nevede, pri dalsim odbéehu casové zakladny naopak zesi-

12

fAccessories:

1 pc. Socket 1AK 180 82
1 Cable 1AK 643 77
2 pcs. Cable 1AK 642 52
1 pc. Probe 1AK 057 85/Z BP 4307

1:1
0

-

MANIPULATION

The TESLA BP 4304 ducl-trace preamplifier is plugged into
the BM 430 oscilloscope and set in operation by switching
on the oscilloscope. After approximately 10 minutes have
elapsed when the thermal conditions have become sta-
bilized, free-running time base is selected.

Operation mode selector S 141 (H, Fig. 1) is set to position
“A", the polarity change-over switch S 103 (B) to “+", the
input selector S 101 (G) to “ . . . " and the trace is set
approximately 1.5 ¢cm above the centre of the CRT screen
by adjusting the vertical displacement control R 1071 (A).
Then the position of the operation mode selector S 141 (H)
is changed over to “B” and the controls of the channel B
are set similarly as those of the channel A, i. e. polarity
“L" and input Y 7. _" are chosen and the trace is set
approximately 1.5 ¢m below the CRT screen centre by ad-
justing the displacement control R 1171 (P).

The operation mode selector S 141 (H) is set to the posi-
tion “ALTERNATE". Two traces appear on the CRT screen.
During one sweep of the time base, channel A operates,

whereas channel B is idle; during the next sweep, channel

»
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luje kanél B a nevede kanal A. Kandly jsou prepindny vidy
pri skonceni jednoho odbéhu ¢asoveé zakladny. Nyni prepne-
me prepina¢ funkce S 141 (H) do polohy ,PREP. 100 kHz".

Na stinitku se opét objevi dvé stopy. lJestlize nastavime
rychlost ¢asové zakladny na 100 us/cm, zjistime, ze obe
stopy jsou slozeny z kratkych dilcich usecéek. Je to proto, ze
pii tomto druhu &innosti jsou oba kandly prepinany kmitoc-
tem zhruba 100 kHz, co? znamend, ze kazdy kandi stridave
po dobu zhruba 5 us vede a po dalsich 5 us je zablokovan.
K zamezeni rusivych vlivd, vznikajicich pri prepinani kanalu,
je nutno prepnout prepinac, umistény na zadni sténé osci-
lografu do polohy ,DVOUKANAL". V této poloze je stopa
na stinitku v okamziku prepindni kandalu zhasnuta, takze
obrdzek na stinitku je bez rusivych jevi, vznikajicich pri pre-
pinani.

Po prepnuti funkéniho pfepinac¢e S 141 (H) do polohy ,A
-~ B" je na stinitku pouze 1 stopa. Pii tomto zplusobu cin-
nosti zesiluji oba kandly A i B.

NASTAVEN| PREDZESILOVACE

V dasledku zmény parametr( elektronek s casem je treba
po urdité dobé provést dostaveni nékterych ovladacich prvku
predzesilovace.

B operates and channel A remains idle. Channel switching
always takes place at sweep terminations. When the po-
sition of operation mode selector switch S 141 (H) is chang-
ed over to “CHOPPED", the two traces are displayed again.

However, when the time base speed of 100 usec/cm is set,
it becomes obvious that each trace on the screen is com-
posed of a set of short parts. The reason for this is that
during this mode of operation the two channels are switch-
ed at a rate of approximately 100 kc/s, i. e. each channel
is operative for a period of about 5 usec and is idle for
a further period of 5 usec. In order to prevent interference
caused by channel switching, it is necessary to set the
change-over switch on the back panel of the oscilloscope
to the position marked “DUAL-TRACE". With the switch in
this position, the trace on the CRT screen is suppressed dur-
ing the actual changing-over of the channels, so that the
interfering phenomena are not displayed.

With the operation mode selector S 141 (H) set to “A -:-
- B", only one trace is displayed on the CRT screen. In
this mode of opercation, both channels are permanently in
cperation.

TREAMPLIFIER ADJUSTMENT

As the parameters of the employed tubes are subject to
changes, it will be necessary after lengthy opercation to
readjust scme of the controls of the preamplitier.
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Nastaveni citlivosti

Vystupnt konektor kalibrdatoru propojime kabelem se vstup-
nim konektorem F 101 (E). Na kalibratoru nastavime vystup-
ni napeti 100 mV, prepinac rychlosti zakladny
BP 4306 do polohy ,,1 ms/cm” a funkéni prepinac¢ predzesi-
lovace S 141 (H) piepneme do polohy ,A”. Ovladaci prvky
kanalu A nastavime do techto poloh:

casove

Prepinac vstupniho delice S 102 (C) do poiohy ,50 mV/cm”,
prepinac polarity S 103 (B) do polohy ., 4", pfepinaé vstu-
pu S 101 (G) do polohy ,, ' a potenciometr plynuiého
zesileni R 1056 (F) nastavime do pravé krajni polohy , KA.
LIBROVANO",

Potenciometrem vertikalniho posuvu R 1071 {A) nastavime
klidne stojici obrdazek do stredu stinitka. Nyni pomoci srou-
bovdku dostavime potenciometrem kalibrace citlivosti R 1052
(T) vysku obrdazku presné na 2 cm. Protdcenim potencio-
metru pro plynulou regulaci zesileni R 1056 (F) zjistime,
zdali se obrdazek neposouvda po stinitku. Tomuto nezddouci-
mu posuvu zabranime dostavenim potenciometru vyrovnani
nuly R 1060 (U). Dostaveni provadime tak dlouho, az pri
otaceni potenciometrem plynulého zesileni R 1056 (F) zU-

stane spodni hrana obrazku na stinitku stat.

Funkéni prepinac¢ S 141 (H) prepneme do polohy ,,B a pro-
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Sensitivity adjustment

The output connector of the calibrator has to be connected
to the input connector F 101 (E) of the preamplifier unit
by means of a cable. The calibrator is adjusted to supply
a voltage of 100 mV; the time base speed selector of the
BP 4306 time base unit is set to the position “1 msec/cm”
and the operation mode selector S 141 (H) of the pre-
amplifier is set to the position "A". The controls of channel
A are set as follows:

Input divider control S 102 (C) to the position “50 mV/cm";
polarity change-over switch S 103 (B) to “4"; input selec-
tor S 101 (G) to " -7 . . " and continuous amplification con-
trol R1056 (F) to the extreme right-hand position, marked
“"CALIBRATED".

A steady image is adjusted in the centre of the CRT screen
by means of vertical displacement control R 1071 (A). Using
a screw-driver, the sensitivity calibration potentiometer
R 1052 (T) is adjusted so as to obtain an image exactly
2 ¢cm high. Then the continuous amplification control R 1056
(F) is operated to find out whether the image drifts over
the CRT screen when the sensitivity is altered. If necessary,
this undesirable effect can be remedied by zero adjustment
with the potentiometer R 1060 (U). This adjustment is re-
peated until the bottom edge of the displayed waveform re-
mains stationary when the continuous amplification control
R 1056 (F) is operated.

The operation mode selector S 141 (H) is set to the posi-

tion “B" and the described procedure is repeated for




vedeme nastaveni kandlu B Uplné stejnym zpusobem, jako
isme nastavili kanal A,

Zkontrolujeme, zda lze u obou kandiu potenciometrem ver-
tikalniho posuvu R 1071, R 1171 (A, P) vysunout obrazek
smérem nahoru i dolG mimo stinitko. Nelze-li toho do-
sdhnout, provedeme dostaveni dvojitym potenciometrem
R 1507, R 1509 uvnitr predzesilovace.

POUZITI JEDNOTLIVYCH DRUHU
CINNOSTI

Je-li funkéni prepina¢ S 141 (H) v polohach A" i ,B, pra-
cuje predzesilova¢ BP 4304 joko jednokandlovy a obsluha
se v téchto pripadech nijak nelisi od beiné prace s oscilo-
grafem,

V daléim si vsimneme trech zbyvajicich, méné béinych dru-
hu cinnosti:

1. Prepindni casovou zdakladnou

2. Prepindni kmitoctem 100 kHz

3. Poloha ,A -+ B".

1. Prepinani casovou zakladnou

Dva signaly, které chceme srovnavat, privedeme na vstupy
F 101, F 111 (E a J) predzesilovace A a B. Funkcni prepinac
S 141 (H) prepneme do polohy ,A" a casovou zakladnu na-

channel B in the same manner as the adjustment of chan-
nel A was carried out.

Finally, it is necessary to ensure that the displayed image
can be displaced up and down to outside the CRT screen
by operating the controls R 1071, R 1171 (A, P) respectively.
if this is not achievable, readjustment must be carried out
by means of the tandem potentiometer R 1507, R 1509 in-
side the preamplifier,

APPLICATION OF THE INDIVIDUAL

MODES OF OPERATION

With the operation mode selector S 141 (H) set to the po-
sition “A" or "B", only one channel in the BP 4304 unit is
cperative, and manipulation with this unit employed does
not differ from that of a routine oscilloscope.

The further three modes of operation ditfer from routine
oscilloscopic work:

1. Switching by means of the time base

¢ Switching by 100 ke¢/s

3. Position "A -—— B"

They are described as follows:

1. Switching by means of the time base

The two signals which have te be compared are applied to
the inputs F 101 (E) and F 111 (J) of the preamplifier chan-
nels A and B respectively. The operation mode selector
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stavime joko spoustéenou. Pomoci vstupniho delice S 102 (C)
a vertikdlniho posuvu R 1071 (A) nastavime v horni polovine
stinitka obrdzek vhodné velikosti pro pohodiné meéreni.

Funkcni prepinac S 141 (H) prepneme do polohy ,B” a stej-
nym zpusobem nastavime obrdzek vhodne velikosti v dolni
casti stinitka. Pak prepneme funkéni prepinac do polohy
PREP. CZ." a pripadné dostavime uUroven spoustén{ casove
zGkladny tak, abychom dostali na stinitku dva klidnée stojici
obrézky. Pro snazsi porovnani obou meérenych signdalu mua-
Zeme obrdazky na stinitku vzajemné posouvat, pripadne me-
it polaritu o velikost tak, jak je pro mérfeni potreba. Chce-
me-li ziistovat fazovy posuv mezi posuzovanymi signaly, mu-
- sime uzit externi synchronizace. V tomto pripadé privedeme
na zdirku, urcenou pro externi synchronizaci, referencni sig-
nal.

V pripadé, ze signal nestaci k zasynchronizovani casove
zakladny, pouzijeme synchronizacniho zesilovaoce propoje-
nim zdirky ,VYSTUP SYNCHR. B" se zdifkou urcenou pro
externi synchronizaci.

2. Prepinani kmitoctem 160 kHz

Tento druh dvoukandlového provozu pouzijeme napriklad
tehdy, jestlize chceme pozorovat néjaky jednordzovy jev na
dvou rdznych mistech méfeného obvodu. Prepinani casovou
zakladnou v takovém pripadé pouzit nelze, protoze princip
piepindni kandld, ai po jednom odbéhu casové zakladny,
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S 141 (H) is set to the position “A" and the time base is
set for triggered operation. By means of the input divider
S 102 (C) and the vertical displacement control R 1071 (A),
a convenient image of the first signal is adjusted in the
upper half of the CRT screen.

The operation mode selector S 141 (H) is set to the posi-
tion “B" and, similarly as before, a convenient image of the
second signal is adjusted in the lower half of the CRI
screen. Then the operation mode selector is changed over
to the position "ALTERNATE" and, if necessary, the trigger-
ing level of the time base is readjusted so as to obtain two
stationary images on the screen. To facilitate comparison,
the two images can be displaced, their polarities changed,
and their magnitudes altered. If the phase difference be-
tween the two signals has to be ascertained, then external
synchronization must be employed, i. e. a reference signal
must be applied to the socket for external synchronization.
In case that the signal is not sufficient to synchronize the
time base, the synchronizing amplifier is used by inteicon-
necting the socket "B TRIGG. OUTPUT" with the socket de-

signed for external synchronization,

2. Switching by 100 k¢/s

This type of dual-trace operation is used e. g. when a
single-sweep phenomenon picked-up at two points of the
tested circuit has to be displayed. In such a case the
switching method by means of the time base is not appli-
cable, the switching-over of the channels after the termi-




vylu¢uje moznost pozorovdni jednordzového jevu soucasne
ze dvou mist. Pii prepindni kmitoétem 100 kHz je kazdy ka-
nal otevien zhruba po dobu 5 us a po dalsich 5 us je u-
zavien, takze se soucasne na stinitku vykresluji dva obrazky,
slozené z Usekd, jejichi délka je 5 us. Z toho vyplyva, ze lze
timto zpOsobem jeité dobie pozorovat napétové pribehy
v délce trvani 1 ms. Na stinitku se pak vykresli dva priabehy,
kazdy sloZzen ze 100 kratkych usecek. Pri pozorovani krat-
sich prubéha uz rusi pozorovani nespojitost stopy na stinitku.
Pii tomto zpasobu dinnosti je interni synchronizace s ohie-
dem na zbytkové napéti piepinaciho kmitoétu mdlo Gcinnd
a proto se v poloze ,PREP. 100 kHz" uziva externi synchro-
nizace.

V piipadé, Ze signdl nestaéi k zasynchronizovdani casové za-
kladny, postupujeme jako v predchdzejici kapitole.

3. Poloha ,,A — B"

Pri tomto druhu ¢innosti predzesilovace BP 4304 lze prova-
dét soucet nebo rozdil dvou signdlG, mérit soumérnd napeét
a navic ma tento druh dinnosti jesté jedno pouziti. Mnohdy
je potieba méfit signdl, ktery je superponovan na jiném, ne-
zadoucim signdlu, joko je napf. sitové bruceni apod.

nation of one time base sweep makes it impossible to
display simultaneously the waveform of a single pheno-
menon picked-up at two points of observation. With the
100 kc/s switching method employed, each channe! is con-
ductive for a period of approximately 5 usec and is closed
for a further 5 usec. Two images are displayed simulta-
neously, each formed by a set of partial curves, the du-
ration of which is 5 usec. Consequently, in this mode ot
operation, it is still possible to study voltage waveforms of
1 msec duration. Two curves are displayed on the CRT
screen, each formed by 100 sections. When even shorter
phenomena have to be displayed, the discontinuity of the
curves is already a disadvantage. With this mode employed,
the internal synchronization is of low efficiency owing to the
residual voltage of the switching frequency. Consequently,
with the mode selector set to the position “CHOPPED", ex-
ternal synchronization is employed.

When the signal is not sufficient for synchronization of the
time base, it is necessary to proceede as described in the
previous section.

3. Position "A — B”

In this mode of operation of the BP 4304 preampiifier unit,
the total of, or the difference between, two signals can be
obtained and symmetrical voltages can be measured. More-
over, another special application is possible. Often it hap-
pens that a signal has to be studied which is superim-
posed on another one which has to be suppressed. Such is
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V takovém pripade umoznuje predzesilovac BP 4304 znacné
potlaceni nezadouciho signalu. Na jeden vstupni konekior
se pfipoji zadany signal s nezadanou superpozici a na dru-
hy vstupni konektor pouze nezadany (napr. sitovy brum).
lestlize prepneme prepinac polarity S 103 a S 113 (B a ©O)
u obou kandll do opacnych poloh, dosahneme na nizsich
kmitoCtech pri peclivém dostaveni zesileni obou kandld az
20nasobneho potiaceni nezadouciho signalu.

V. UDRZBA

Potrebné pristroje pro udrzbu

Pro udrzbu stadi bezny el. voltmetr, napr. BM 289, BM 388,
BM 388E a kalibrator pristroje BM 430, BM 450,

Udriba po kaidych 100 hodinach provozu nebo po kaidych
6 mésicich provozu

Predzesilova¢ nevyzaduje zvidstni péci pfi udribe. Dopo-
rucujeme prohlédnout zevrubné cely predzesilovac, ocistit
suchym stétcem vsechny cdasti od prachu, zviasté dotekové
casti prepinadu a propojovaci listy. Na ocisténi dotekovych
ploch je mozno uzit technickeho benzinu. Omak na stitku
lze smyt vihkym hadrikem a mydlem, nebo jinym <cisticim
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the case e. g. when a ripple (hum) caused by the mains
has to be displayed. In such measurements the BP 4304
preamplifier enables considerable suppression of the un-
wanted signal. To one input connector is applied the signal
to be studied together with the unwanted superposition,
whilst to the other input is applied only the unwanted com-
ponent (e. g. the mains hum). With the polarity change-
-over switches S 103 (B) and S 113 (O) set opposite to
each other, unwanted signals of lower frequencies can be
suppressed up to 20X, provided the amplification of the
two channels is adjusted carefully.

IV. MAINTENANCE

Instruments necessary for maintenance

For maintenance it is sufficient to use a usual VT volt-
meter (e. g. BM 289, BM 388, BM 388E) and a calibrator
(e. g. BM 430, BM 450).

Maintenance procedure after every 100 hours of operation
or after every 6 months of use

The maintenance of the preamplifier doesn't require any
special care. It is recommended to carry out a detailed in-
spection of the whole preamplifier, to clean all parts from
dust with a dry soft paint brush, especially the contact tips
of the switches and the connecting strips. The contact sur-
faces can be cleaned with petrol. Finger marks on the




prostredkem. Ccisténi se nesmi provdadét silnym tlakem
nebo trenim, protoZe by doslo ke smazdni ndpisu na §titku.
Na cisténi se nesmi poutivat rozpoustédel!l Omak na ple-
chovych Eastech lze nejiépe odstranit kanceldiskou gumou.

Vymeéna soucasti

Pfi vyméné souddsti v keramickych listach je moino po-
uzit obvyklé hrotové pdjecky nebo tzv. pdjeci pistole. Po-
koveni v listé musi vydriet minimdiné troji pdjeni. Pii ¢astém
pajeni muze dojit k odloupnuti kovové vrstvy a tim je dalgi
pajeni znemoznéno.

Zbytky po kalafuné je moino odstranit technickym benzi-
nem,

Demontaz knofliku

Knofliky lze vyménit nebo znovu dostavit do spravné po-
lohy tim, ze z knofliku vytdhneme bilou kryci éepicku a po-
volime nebo pfitdhneme sroub, ktery je uvnitr.

Vyména a demontai piepinacich prvki

Pri vymené prepinaéld nebo jejich demontdzi je nutno de-
montovat celni stitek, tj. odstranit viechny knofliky a $rou-
by v rozich predzesilovace.

labels are cleaned best with a soft cloth dipped in sOapy
water or other cleansing agent. During cleaning, great
pressure must not be applied, especially to labels, so as
to prevent the smudging of inscriptions. The cleansing agent
must not contain any solvents! Finger marks can be re-

moved easily from the sheet metal parts by rubbing them
out with a typewriter rubber.

Exchange of components

For the exchange of components mounted on ceramic
strips, any common soldering iron or gun can be employed.
The metal layer of these strips is capable of withstanding
minimum three soldering operations. Frequent soldering
can result in the peeling off of the metal layer, which
makes further soldering impossible.

Remnants of resin can be removed with petrol.

Exchange of knobs

The knobs can be exchanged or adjusted to their correct
position by removing the white covering cap of the knob
and loosening or tightening the screw inside.

Exchange and dismantling of the switching elements

When a selector has to be exchanged or dismantled, the
front shield has to be removed, i. e. all the knobs must be
taken off and the four screws in the corners unscrewed
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Upevnovaci sroub lze uvoinit odstranénim pojistného krouz-  The tightening screw can be loosened by removing the

ku na hrideli sroubu. securing ring on the shaft of the screw.

Slezitéjsi opravy More involved repairs

Slozitéjsi opravy doporudujeme provadét ve vyrobnim zd-  Repairs of more involved character should be entrusted to
vode, the makers. For the purpose, the oscilloscope hos to be
Pristroj je nutno poslat na adresu: sent to:

TESLA BRNO, n. p., Brno 12, Purkynova 99. TESLA BRNQ, Nat. Corp., 99, Purkynova, Brno 12, CSSR.
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Resistors:

LIST OF ELECTRICAL COMPONENTS

No.

Al
-

Type Value Max. load W
Carbon layer 997 k) 0.25 E
Carbon layer 2.51 kQ 0.1
Carbon layer 56 O | 0.05 3
Carbon layer 82 (2 0.05 1
Carbon layer 100 Q | 0.05
Carbon layer 995 kQ : 0.25 i
Carbon layer 5.03 kQ 0.1 |
Carbon layer 82 Q | 0.05
Carbon layer 100 € 0.05
Carbon layer 220 Q | 0.05
Carbon layer 900 kQ 0.25 ‘
Carbon layer 10.1 kQ 0.25 E
Carbon layer 100 O 0.05 |
Carbon layer 220 O E 0.05
Carbon layer 270 O ’ 0.05 |
Carbon laver Q75 k{2 | 0.25 '
Carbon layer 25.6 kQ 0.25 |
Carbon layer 050 kQ 0.25
Carbon layer 52.6 kQ 0.25 |
Carbon layer 200 k() 0.25
Carbon layer 111 kQ 0.25
Carbon layer 750 kQ 0.25

Tolerance -+ 9,

T - L T T ——

Standard CSSR

n

IS BN IS N S BT, B S N T & B IS, B w
8

v e,——————— . Laar

[ NTTAEL LT ]

TR 106 M997/D
WK 650 31 2k51/E
WK 650 30 56/B
WK 650 30 82/B
WK 650 30 100/B
TR 106 M995'D
WK 650 31 5k03/E
WK 650 30 82/B
WK 650 30 100/B
WK 650 30 220/B
TR 106 M99/D
TR 106 10k1/D
WK 650 30 100/B
WK 650 30 220/B
WK 650 30 270/B
TR 106 M975/D
TR 106 25k6/D
TR 106 M95/D
TR 106 52k6/D
TR 106 M9/D

TR 106 M111/D
TR 106 M75/D

—_—
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No. Type Value Max. load W Tolerance -+ % Standard CSSR
R1034 Carbon layer 333 kO 0.25 1 TR 106 M333/D
R1036 Carbon layer 500 kQ 0.25 1 TR 106 M5/D
R1037 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1038 Carbon layer T MQ 0.25 ' TR 106 1M/D
R1040 Carbon layer 47 Q 0.05 WK 650 30 47D
R1041 Carbon layer 47 0.05 WK 650 30 47D
R1045 Carbon layer 1T MQ 0.25 t TR 106 1M/D
R1046 Carbon layer 1 MQ 0.5 5 TR 152 1M/B
R1047 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1048 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1049 Carbon layer 22 kQ 2 5 TR 154 22k/B
R1050 Carbon layer 27 Q 0.05 5 WK 650 30 27, B
R1051 Carbon layer 330 0.25 1 TR 106 330/D
R1052 Potentiometer 15 kQ 2 — TAN 691 15
R1053 Carbon layer 8.2 kQ 1 5 TR 153 8k2/B
R1054 Carbon layer 5.6 kQ 0.25 ] TR 106 5k6/D
R1055 Carbon layer 5.6 kQ 0.25 1 TR 106 5k6/D
R1056 Potentiometer 1 kQ 0.5 - TAN 692 42
R1057 Carbon layer 1T kQ 0.125 10 TR 112a 1k/A
R1058 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1059 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1060 Potentiometer 15 kQ 2 — 1AN 691 15
R1061 Carbon layer 22 kO T 5 TR 153 22k/B
R1062 Carbon layer 100 kQ 0.5 5 TR 152 M1/B
R1063 Carbon layer 560 Q 0.5 5 TR 152 560/B

22

- —_—




No. ; Type Value i Max. load W Tolerance —+ 9, Standard CSSR
R1064 Carbon layer 330 O 0.25 1 TR 106 330/D
R1065 Carbon layer 47 0.05 5 WK 650 30 47/B
R1070 Carbon layer 150 k€ 0.5 5 IR 152 M15/B
E::g;; ; Potentiometer 100/100 kQ 0.5 — 1AN 692 70
R1073 Carbon layer 150 k& 0.5 5 TR 152 M15'B
R1074 Carbon layer 47 O 0.05 5 WK 650 30 47/B
R1075 Carbon layer 20 k{2 2 5 TR 154 20k/B
R1076 Carbon layer 5.6 kO 1 5 TR 153 5k6/B
R1077 Carbon layer A7 O 0.05 5 WK 650 30 47/B
R1100 Carbon layer 907 kO 0.25 1 TR 106 M997/D
R1101 Carbon layer 251 kO 0.1 0.5 WK 650 31 2k51/E
R1104 Carbon layer 56 O 0.05 5 WK 650 30 56/B
R1105 Carbon layer 82 () 0.05 5 WK 650 30 82/B |
R1106 Carbon layer 100 Q @ 0.05 5 WK 650 30 100/B
R1108 Carbon layer 995 k() i 0.25 1 TR 106 M995/D
R1109 i Carbon layer 503 kQ 1 0.1 0.5 WK 650 31 5k03/E
R1110 f Carbon layer 82 () 0.05 5 WK 650 30 82/B
R1111 j Carbon layer 100 Q 0.05 3 WK 650 30 100/B
R1112 j Carbon layer 220 Q 0.05 5 WK 650 30 220/B
R1116 Carbon layer 990 k) ; 0.25 1 TR 106 M99'D
R111 | Carbon layer 10.1 kQ 0.25 1 TR 106 10k1/D
R1118 Carbon layer 100 O 0.05 5 WK 650 30 100/B
R1119 | Carbon layer 220 O 0.05 5 WK 650 30 220/B
R1120 Carbon layer 270 O 0.05 : 5 WK 650 30 270/B

e e o . . oA - -
. —_—
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No. Type Value Max. lcad W Tolerance =+ % Standard €SSR
R1124 Carbon layer 975 k) 0.25 1 TR 106 M975,D
R1125 Carbon layer 25.6 kO 0.25 1 TR 106 25k6/D
R1127 Carbon layer 950 k2 0.25 1 TR 106 M95/D
R1128 Carbon layer 52.6 kQ 0.25 1 TR 106 52k6/D
R1130 Carbon layer 200 kQ 0.25 1 TR 106 M9/D
R1131 Carbon layer 111 kQ 0.25 [ TR 106 M111/D
R1133 Carbon layer 750 kQ 0.25 1 TR 106 M75/D
R1134 Carbon layer 333 kQ 0.25 1 TR 106 M333/D
R1136 Carbon layer 500 k£2 0.25 1 TR 106 M5/D
R1137 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1138 Carbon layer 1 MQ 0.25 1 TR 106 1TM:D
R1140 Carbon ‘layer 47 Q 0.05 5 WK 650 30 47/B
R1141 Carbon layer 47 O 0.05 5 WK 650 30 47/B
R1145 Carbon layer 1 MQ 0.25 1 TR 106 1M/D
R1146 Carbon layer 1T MQ 0.5 5 TR 152 1M'B
R1147 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1148 Carbon layer 47 O 0.05 5 WK 650 30 47/B
R1149 Carbon layer 22 kQ 2 5 TR 154 22k/B
R1150 Carbon layer 27 Q 0.05 5 WK 650 30 27/8
R1151 Carbon layer 330 Q 0.25 1 TR 106 330/D
R1152 Potentiometer 15 kQ 2 — TAN 691 15
R1153 Carbon layer 8.2 kQ 1 5 TR 153 8k2/B
R1154 Carbon layer 5.6 kQ 0.25 1 TR 106 5k6/D
R1155 Carbon layer 5.6 kQ 0.25 1 TR 106 5k6/D
R1156 Potentiometer 1 kQ 0.5 — 1AN 692 42
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No. Type Value Max. load W Tolerance =+ 9, Standard €SSR
R1157 Carbon layer 1 kQ 0.125 10 TR 112a 1k/A
R1158 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1159 Carbon layer 47 O 0.05 5 WK 650 30 47/8B
R1160 Potentiometer 15 kG 2 - 1AN 691 15
R1161 Carbon layer 22 kg2 1 5 TR 153 22k/8
R1162 Carbon layer 100 kQ 0.5 5 TR 152 M1/B
R1163 Carbon layer 560 0.5 5 TR 152 560/B
R1164 Carbon layer 330 Q 0.25 1 TR 106 330/D
R1165 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1170 Carbon layer 150 k(2 0.5 5 TR 152 M15B
EH;; Potentiometer 100/100 kQ 0.5 — TAN 692 70
R1173 Carbon layer 150 kO 0.5 5 IR 152 M15/B
R1174 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1175 Carbon layer 20 kO 2 5 TR 154 20k/B
R1176 Carbon layer 5.6 kQ2 1 5 TR 153 5k6/B
R1177 Carbon layer 47 Q 0.05 5 WK 650 30 47/B
R1200 Carbon layer 5.1 kQ 2 5 TR 154 5k1/B
R1201 ’ Carbon layer 12 k& 2 10 TR 154 12k/A
R1202 Carbon layer 620 € 0.5 5 TR 152 620 B
R1203 Carbon layer 1T MQ 0.125 10 TR 112a 1TM/A
R1204 Carbon layer 39 k& [ 10 TR 153 3%9k/A
R1208 Carbon layer 47 kQ 0.125 10 TR 112a 47k/A
R1209 Carbon layer 1 kQ 0.125 10 TR 112a 1k/A
R1210 Carbon layer 47 kQ 0.125 10 TR 112a 47k/A
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No. Type Value Max. load W Tolerance + % Standard CSSR
R1211 Potentiometer 2.2 kQ 0.5 — TP 012 2k2
R1212 Carbon layer 47 0.125 10 TR 112a 47/A
R1213 Potentiometer 470 0 0.5 — TP 012 470
R1214 Carbon layer 1 k@ 0.125 10 TR 112a 1k A
R1215 Carbon layer 390 Q 0.125 10 TR 112a 390/A
R1216 Carbon layer 1 kQ 0.125 10 TR 112a 1k/A
R1401 Carbon layer 33 kQ 2 5 TR 154 33k/B
R1402 Carbon layer 100 Q 0.05 5 WK 650 30 100/B
R1403 Carbon layer 220 kQ 0.5 5 TR 152 M22/B
R1404 Carbon layer 150 kQ 0.5 5 TR 152 M15/B
R1405 Carbon layer 200 k&2 0.5 5 TR 152 M2/B
R1406 Carbon layer 470 O 0.5 5 TR 152 470/B
R1410 Carbon layer 150 k&2 0.5 5 TR 152 M15/B
R1411 Carbon layer 200 kQ 0.5 5 TR 152 M2/B
R1412 Carbon layer 220 kQ 0.5 5 TR 152 M22/B
R1413 Carbon layer 100 Q 0.05 5 WK 650 30 100/B
R1414 Carbon layer 33 kQ 2 5 TR 154 33k/B
R1415 Carbon layer 470 Q 0.5 5 TR 152 470/B
R1416 Carbon layer 330 k€ 0.5 5 TR 152 M33/B
R1420 Carbon layer 4.7 kQ 0.5 5 TR 152 4k7/B
R1421 Carbon layer 68 kO 0.5 5 TR 152 68k/B
R1422 Carbon layer 4.7 kQ 0.5 5 TR 152 4k7/B
R1423 Carbon layer 12 kQ 0.5 5 TR 152 12k/B
R1424 Carbon layer 100 Q 0.05 5 WK 650 30 100/B
R1425 Carbon layer 100 Q 0.05 5 WK 650 30 100/B




No. Type Value Max. load W Tolerance =+ Y% Standard CSSR
R1501 Carbon layer 3.9 kQ 2 5 TR 154 3k9/B
R1502 Carbon layer 5.6 kQ 1 5 TR 153 5k6/B
R1503 Carbon layer 30 kQ 0.5 5 TR 152 30k/B
R1504 Carbon layer 47 Q) 0.05 5 WK 650 30 47/B
R1505 Carbon layer 270 O 0.25 1 TR 106 270/D
R1506 Carbon layer 100 kQ 0.5 5 TR 152 M1/B
R1507 TP 283b 16FE M1/N-{-
R1500 Potentiometer 100/100 kQ 0.5 — L M1/N
R1508 Carbon layer 8.2 kQ 1 5 TR 153 8k2/B
R1510 Carbon layer 100 kQ 0.5 5 TR 152 M1/B
R1511 Carbon layer 270 € 0.25 1 TR 106 270/D
R1512 Carbon layer 8.2 kQ 1 5 TR 153 8k2/B
R1513 Carbon layer 27 Q 0.1 5 WK 650 31 27/B
R1514 Carbon layer 27 Q 0.1 5 WK 650 31 27/B
R1520 Carbon layer 8.2 kQ 2 5 TR 154 8k2/B
R1521 Potentiometer 3.3 kQ 0.5 — TP 680 11E 3k3
R1522 Carbon layer 27 Q 0.1 5 WK 650 31 27/B
R1523 Carbon layer 3.9 kQ) 2 5 TR 154 3k9/B
R1524 Potentiometer 1 kQ 0.5 — TP 680 11E 1k
R1525 Carbon layer 1.8 kQ 1 TR 153 1k8 B

Ra = R1004 or R1005 or R1006
Rb = R1010 or R1011 or R1012
Rc = R1018 or R1019 or R1020

Rd — R1104 or R1105 or R1106
Re = R1110 or R1111 or R1112
Rf = R1118 or R1119 or R1120




Capacitors:

No. | Type Value ‘Eﬁ’;‘g[;%
C1000 Ceramic 8.2 pk 350 ,
C1001 Trimmer 5 pkF 400
C1002 Trimmer 5 pF 400
C1003 | Styroflex 820 pF 100
C1005 Ceramic 8.2 pt 350
C1006 Trimmer 5 pF 400
C1007 Trimmer 5 pF 400
C1008 Styroflex 470 pF 100
C1010 Ceramic 6.8 pk 350
C1011 Trimmer 5 pF 400
C1012 Trimmer 5 pF 400
C1013 Styroflex 220 pr 100
C1014 Ceramic 6.8 pF 350
C1015 Trimmer 5 pk 400
C1016 Trimmer 5 pF 400
Ci1017 Ceramic 82 pkF 160
C1019 Ceramic 5.6 pk 350
C1020 Trimmer 5 pF 400
C1021 Trimmer 5 pF 400
C1022 Ceramic 47 pt 250
C1023 Ceramic 1 pF 350
C1024 Ceramic 5.6 pF 350
C1025 Trimmer 5 pF 400

Tolerance + 9%

|
|
|

> T - -Lmrur

Standard CSSR

TK 654 8)2
WK 701 095
WK 701 09/5
TC 281 820/B
TK 654 8)2
WK 701 09/5
WK 701 09/5
TC 281 470/B
TK 652 68
WK 701 09/5
WK 701 09/5
TC 281 220/B
TK 652 6)8
WK 701 09/5
WK 701 09/5
TK 416 82/B
TK 652 5)6
WK 701 09/5
WK 701 09/5
TK 417 47/B
TK 650 1

TK 652 5J6
WK 701 09/5
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Max. DC

No. Type Value voltage V Tolerance -+ 0 Standard CSSR
C1026 Trimmer S5 pF 400 - WK 701 09/5
C1027 Ceramic 2.2 pF 350 — TK 650 2]2
C1028 Ceramic 22 pF 250 5 TK 409 22/B
C1029 Ceramic 3.3 pf 350 — TK 650 313
C1030 Trimmer 5 pF 400 — WK 701 09/5
C1031 Trimmer 5 pF 400 | - WK 701 09/5
C1032 Ceramic 3.3 pF 350 E - TK 650 3J3
C1033 Ceramic 3.3 pF 350 | - TK 650 3J3
C1035 Trimmer 5 pF 400 ~ WK 701 09/5
C1036 Trimmer 5 pF 400 - WK 701 09/5
C1037 Ceramic 12 pF 250 10 TK 409 12/A
C1038 Ceramic 10 pk 250 — TK 409 10
C1039 Ceramic 6.8 pk 200 - 4TK 322 618
C1040 Ceramic 150 pF 350 — TK 622 150
C1045 P.E.T. 0.1 uF 400 ~ 1AK 717 09
C1046 Ceramic 10,000 pF 250 — TK 751 10k
C1047 Trimmer 5 pF 400 — WK 701 09/5
C1048 Ceramic 0.1 uF 40 — TK 750 M1
C1049 Ceramic 4700 ptF 250 4' — TK 751 4k7
C1050 Ceramic 4700 pF 250 — TK 751 4k7
C1100 Ceramic 8.2 pF 350 — TK 654 82
C1101 Trimmer 5 pk 400 — WK 701 09/5
C1102 Trimmer 5 pF 400 — WK 701 09/5
C1103 Styroflex 820 pF 100 5 TC 281 820/B




Max., DC

No. Type Value voltage V Tolerance -+ %, Standard CSSR
C1105 Ceramic 8.2 pF 350 — TK 654 812
C1106 Trimmer 5 pF 400 — WK 701 09/5
C1107 Trimmer 5 pF 400 _ WK 701 09/5
C1108 Styroflex 470 pF 100 5 TC 281 470/8
C1110 Ceramic 6.8 pF 350 — TK 652 6)8
C1111 Trimmer 5 pF 400 — WK 701 09/5
C1112 Trimmer 5 pF 400 — WK 701 09/5
C1113 Styroflex 220 pF 100 5 TC 281 220/8B
C1114 Ceramic 6.8 pF 350 — TK 652 618
C1115 Trimmer 5 pF 400 — WK 701 09/5
C1116 Trimmer 5 pF 400 — WK 701 09/5
C1117 Ceramic 82 pF 160 5 TK 416 82/B
C1119 Ceramic 5.6 pF 350 - TK 652 5J6
C1120 Trimmer 5 pF 400 — WK 701 09/5
C1121 Trimmer 5 pF 400 — WK 701 09/5
C1122 Ceramic 47 pF 250 5 TK 417 47/B
C1123 Ceramic 1 pk 350 — TK 650 1
C1124 Ceramic 5.6 pk 350 — TK 652 5)6
C1125 Trimmer 5 pF 400 — WK 701 09/5
C1126 Trimmer 5 pF 400 — WK 701 09/5
C1127 Ceramic 2.2 pF 350 - TK 650 2])2
C1128 Ceramic 22 pF 250 5 TK 409 22/B
C1129 Ceramic 3.3 pF 350 ~ TK 650 313
C1130 Trimmer 5 pF 400 ~ WK 701 09/5
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Max. DC

No. Type Value voltage V Tolerance + % Standard CSSR
C1131 Trimmer 5 pF 400 — WK 701 09/5
C1132 Ceramic 3.3 pF 350 - TK 650 3J3
C1133 Ceramic 3.3 pF 350 - TK 650 3J3
C1135 Trimmer 5 pF 400 — wK 701 09/5
C1136 Trimmer 5 pF 400 - WK 701 09/5
C1137 Ceramic 15 pF 250 — TK 409 15
C1138 Ceramic 10 pF 250 — TK 409 10
C1139 Ceramic 6.8 pf 500 — ATK 322 6]8
C1140 Ceramic 150 pF 350 — TK 622 150
C1145 P.ET. 0.1 4F 400 - 1AK 717 69
C1146 Ceramic 10,000 pF 250 _ TK 751 10k
C1147 Trimmer 5 pF 400 — WK 701 09/5
C1148 Ceramic 0.1 uF 40 — TK 750 M1
C1149 Ceramic 4700 pk 400 - TK 751 4k7
C1150 Ceramic 4700 pF 400 — TK 751 4k7
C1200 Ceramic 10,000 pF 250 —~ TK 751 10k
C1201 Ceramic 0.1 ut 40 — TK 750 M1
C1202 Paper 0.33 uF 100 — TC 180 M33
C1207 Ceramic 68 pk 250 - TK 721 68
(1208 Flectrolytic 50 uf 10 — TC 952 50M
C1209 Electrolytic 50 uF 10 — TC 952 50M
C1401 Ceramic 47 pk 250 5 TK 417 47/B
C1405 Ceramic A7 pkF 250 5 TK 417 47/B
C1406 Ceramic 12 pf 500 10 TK 722 12/A
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Max. DC

No. Type Vailue voltage V Tolerance =+ 0 Standard CSSR
C1407 Ceramic 12 pF 500 10 TK 722 12/A
C1410 Ceramic 47 pF 250 5 TK 417 47/B
C1411 Ceramic 47 pF 250 5 TK 417 47/B
C1501 Ceramic 4700 pF 100 +-50 -20 TK 440 4k7/QM
C1503 Ceramic 4700 pF 250 — TK 751 4k7
C1505 Ceramic 10,000 pF 250 — TK 357 10k
C1506 Ceramic 10,000 pF 250 — TK 357 10k
C1507 Ceramic 0.1 uF 40 — TK 750 M1
C1508 Ceramic 0.1 uF 40 — TK 750 M1
C1510 Ceramic 4700 pk 100 ~+50 -20 TK 440 4k7/QM
C1511 Ceramic 0.1 uF 40 — TK 750 M1
C1512 Ceramic 0.1 uF 40 — TK 750 M1
C1515 Ceramic 4700 pF 100 +50 -20 TK 440 4k7/QM
C1516 Ceramic 10,000 pF 250 — TK 357 10k
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Transformers and coils:

L ——— S —_— L =

Component Marking Drawing No. No. of tap No. of turns Wire J in mm
Coil 1.1001 1AK 589 25 12 7 0.100
Coil 11002 1AK 589 22 1 -2 7 0.100
Coil 11003 1AK 589 23 1-2 o 0.100
Coil 1.1004 1AK 589 23 12 9 0.100
Choke coil L1005 1AN 653 08 1-2 6 0.100
Coil 11101 1AK 589 22 1 -2 7 0.100
Coil L1102 1AK 589 25 1-2 7 0.100
Coil 11103 1AK 589 23 12 o 0.100
Coil 11104 1AK 589 23 1-2 o 0.100
Choke coil L1105 1AN 653 08 1 -2 6 0.100
Coil 11500 1AK 589 24 1 -2 5 0.100

2 -3 | 5 0.100
Coil L1501 1AK 589 24 (R 5 0.100
2 -3 5 0.100
Choke coil 11502 1AN 653 09 1-2 45 0.100
Choke coil 11503 1AN 653 09 12 45 0.100
Core L1504 TAN 350 08
Core L1505 1AN 350 08 The inductance is built
Core L1506 1AN 350 08 by slipping the core

onto the wire.
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Sundry electrical

components:

Component Type E Drawing No.
} -

Tube E100Q, E1100 6K111B —
Tube E1001, E1002, E110f1,

E1102 EF800 TAN 111 88
Tube E1003, E1004, E1103,

E1104 EF800 1AN 111 89
Zener diode E1200 ANZ70
Silicon diode E1201, E1202 GA203
Transistor E1203 KF504
Integrated circuit £1204 MAA325
Tube E1400, E1402, E1403 ECC85
Tube E1401 EAA91T
Tube E1500 E88CC TAN 112 42
Diode E1501, E1502 8NZ70 TAN 111 91

o —— i — —

A N PR TR e— e v —
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