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Sntroduction

Publicalion of a new catalogue of producls represenls as a rule a summary
of technical progress made since issuing the previous catalogue.

We are glad fo say that we have things lo relate in this respect!

Our last catalogue contained a detailed description of our well proved current
lypes and in addition, advance information with short specificalions of
21 new types of measuring instruments at that time under development.
With one excepfion we are now manufacturing in series all of these fypes.
Besides those referred to above, this catalogue also contains 9 types which
were not mentioned in our previous catalogue.

A [urther extension of our development programme is represented by 8 new
types of measuring instruments (comprised in group “I’’) which, after
leaving the development stage, will be produced in series in the next juture.
Our development programme includes many other ftypes of measuring
instruments, in answer to the rapidly increasing demand of industry and
research, these however, cannof be mentioned yet.

We wish fo add that of our known instruments, 6 fypes are of an improved
design, made up-to-date and available now in the new design, while our
other well proved types are supplied in their unchanged form.
Summarizing the above, it can be said that about half of our new production
programme described in this new catalogue represents new instruments.

This figure in itself, is a proof of the success of our development work.

The line of our products is divided according lo a well proved method info
groups marked by lefters. The infroductory page of the various groups con-
tains the titles of the fypes found in lhe gqroup.

To make our measuring instrument types easier fo find, this cafalogue
contains two indexes : one, at the beginning, lists our products in groups
of application, the other, at the end of the catalogue, shows them
in the order of the type numbers.

There is another fact we wish to mention : the size of this catalogue is more
than three times fthat of the last issue. This is due fo the circumstance that
the information supplied therein is considerably enlarged in the fechnical
direction ; the catalogue contains now detailed descriptions, specifications
and diaqrams. We trust that this enlargement will contribute considerably
lo the wide use of our measuring instruments.

In addition to our products this calalogue shows on special colour insels
our works and a few details of every-day life, of the designing and producing
our products.
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ELECTRONIC MEASURING INSTRUMENTS IN GROUPS OF APPLICATIONS

TELECOMMUNICATION

Type  Groupmark  Page

SIGNAL GENERATORS

1162/B G 59
1163 G 59
1166 G 17
1167* E 181
173 G 21
1174 G 59
1921/B E 153

PULSE GENERATORS
1152 G 13

SQUARE WAVE

GENERATORS
1143 G 11
FREQUENCY
STANDARDS
1181 G 39
1188 & 43
OSCILLATORS
1113/D G 5
1132 G 9
1925 E 153
MICROWAVE
MEASURING
INSTRUMENTS
1176 & 25
1177 G 29
1178 G 35
1318 v 103
1382/B v 113
FREQUENCY METERS
1611 G 61
1612 G 61
1631/B G 61
1616 /2 ¢ 190
1616/3* & 190

Type Groupmark Page

V. T. VOLTMETERS

1315/C v 99
1316 v 101
1324* F 190
1341/C v 105
1343 v 107
1351 v 111
1911 E 151

MEASURING HEADS

1391 v 110
1392 v 110
1393 v 110
1395 v 189
1396 v 75
1397 v 111
OSCILLOSCOPES
1534 0 91
1535 0 67
1538/B 0 7
1541 /C 0 91
1543 /B 0 75
1546* F 183
1548 0 81
1551 0 87
1931/B E 151
SPECIAL
OSCILLOSCOPE
9911 0 93
AUXILIARY
INSTRUMENTS
FOR OSCILLOSCOPES
1594 0 91
1598 0 91
TV MEASURING
INSTRUMENTS
1193 G 47
1194 G 51
1195 G 55
1197 F 189

MEASURING INSTRUMENTS

Type Groupmark Page

“SERVOTEST”’
MEASURING
INSTRUMENTS
1911 E 151
1921/B E 153
1925/ E 153
1931/B E 151
STABILIZED POWER

SUPPLIES
1832/B E 149
1833* F 185
1842/B N 121

TRANSISTOR TESTER
1816 E 147
“R"” MEASUREMENT

1411 v 115
1422 v 115
1432/B v 115
“(;> MEASUREMENT
1432/B v 115
AMPLIFIERS
1594 0 91
1598 0 91
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ELECTRONIC MEASURING INSTRUMENTS IN GROUPS OF APPLICATIONS

INSTRUMENTS FOR MEASURING ELECTRICAL QUANTITIES

Type Groupmark Page

Type Groupmark Page

NUCLEAR INSTRUMENTS

RADIATION METERS

1864 N 123
1865 N 125
1881 N 139
1882 N 141

RADIATION COUNTERS

1872 N 127
1873 N 131
1877 N 135
1878* N 187
1883 N 127
AUXILIARY
INSTRUMENTS
1842/B N 121
1839/1 N 125

INDUSTRIAL
INSTRUMENTS

DENSITY MEASURING

2213 I 157
2231 i 159
2232 I 159
SPEED OF ROTATION
MEASURING
2371/B I 177
MOISTURE CONTENT
MEASURING
2822 I 177
2831 I 175
2829 I "
4-02-01 I 177
STRAIN MEASURING
2352 I 163
2353 I 161
2358 I 165
2359 I 165
“pH’" MEASURING
25613 Al ' 167
2518 Il 170

2
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ihe (] marked group comprises the instruments for generating and measuring frequency, such
as: various signal generators, oscillators, pulse generators, as well as frequency and wave meters.

The instruments are enumerated in the order of the frequency ranges.

20 ¢/s — 20 ke/s Audio-Frequency RC Oscillator
20 ¢/s — 7 Me/s Wide-Band BEF Oscillator

SIGNAL GENERATORS

100 ke/s — 30 Me/s Workshop Signal Generalor (with crystal calibration)

15 kefs — 50 Mc/s Laboratory Standard (.lryslal—(;outrolléd Signal Generalor

4 Mc/s — 250 Mc/s VHF Signal Generate:® (AM/FM—VIDEO)
Between 250 Mc/s and 1800 Me/s two new Lypes are under developmenl
1800 Mc/s — 4000 Mc/s Microwave Signal Generator (UHF-5S-band)
3800 Mec/s — 7500 Mce/s Microwave Signal Generator (SHF-X-1-band)

7000 Mc/s — 10500 Mec/s Microwave Signal Generator (SHF-X-2-band)
In addition Lo our well-known signal generators above

they belong tothis group 1162/B, 1163,

SQUARE-WAVE AND PULSE GENERATORS

50 efs — 500 kefs Wide-Band Square-Wave Generalor
200 e¢/s — 8 ke/s Pulse Generator

e ————

We mention here our two small size instruments destined for servicing purposes

“SERVOTEST”’ AF oscillator
“SERVOTEST”’ Signal Generator

1113/D
1132

1166
1167*%
1173

1176
1977
1178

1174

1143
1152

1925
1921/B

HIGH-PRECISION CRYSTAL-CONTROLLED GENERATORS

Crystal-Controlled Frequency Spectrum Generator
Crystal-Controlled Frequency Standard Generator

TV MEASURING INSTRUMENTS

TV Signal and Pattern Generator
TV Sweep Generator

Portable TV Tester

Group Delay Meter

FREQUENCY METERS

20 ¢/s — 100 Kkefs Direct Reading Frequency Meler
90 kejs — 50 Mefs RF Wavemeter

50 Mc/s — 500 Mc/s VHF Wavemeter

Between 400 Mc/s and 4000 Mc/s two new Lypes are under development
3500 Mc/s — 7500 Me/s SHE Frequency Meter

7000 Mcfs — 10500 Mc/s SHF Frequency Meter

P

* Under development (in Group 1

1181
1188

1193
1194
1195
1197*

1631 /B
1611
1612

1616 /2*
1616 /3*

Page
)
9

17

181
21

-

25
29
3D

39

a4
43

47
a1

55
189

61
61

190
190
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i AUDIO-FREQUENCY
RC OSCILATOR

EMG—1113/D

AUDIO FREQUENCY RC OSCILLATOR

A measuring instrument particularly suitable for testing the frequency
response and distortion factor of amplifiers, the frequency fidelity
and distortion of loudspeakers and other audio measurements. Tt can
be used for controlling symmetrical and asymmetrical output stages
operating with grid eurrent, further for synchronizing oscilloscopes
or stroboscopes, as well as for supplying A. C. to measuring bridges.
Its high power output (5 W) is particularly advantageous in compa-

rison with other instruments used for similar purposes.
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FUNCTION. The functioning principle of the
“Audio

Lor” is shown in the Block Schematic Diag-

Hreguency RE Oscrllas

gram below.

The oseillator consists of RC coupled Lwo-stage
amplifier with Wien-bridge input system and
[eedback. The feedback voltage gets through an
RC chain back tothe grid of the first tube, The
adjustmenl of the required Irequency is
carried oul by means ol the variable resis-
lance of the RC chain components. Their
values can be varied in such manner that the
frequency variation will be in a ratio of 1 : 10.
A single frequency corresponds Lo each value
of the wvariable resistors al which frequency
the feedback voltage is in phase with the output
voltage. Oscillation sels in at this frequency.
The feedback — which has not a constant
value — is controlled automatically in balance
with amplification. The amplification is sub-
ject to the regulation of the feedback. The
incandescent lamp connected parallel with
the cathode resistor of the first tube is one

part of the resistor chain coupled as attenuator.

@

VIVMLIN.

C

ATTEN. OUT.

[. RC oscillator
2. Power amplifier

With

perature of the incandescent lamp filamenl

increasing outpul vollage the tem-
and together with il the resistance of the
the. part of  the

voltage on il, increases and also the mea-

healer filament, output
sure of the negative feedback rises and this
means the aulomalic control ol amplifica-

tion.

‘L'he sinusoidal voltage produced in the RC

oscillator is fed into the power amplifier.

The power amplifier consists of a phase-in-

verler and amplifier slage, [ollowing an
other amplifier stage with cathode-follower

circuil controlling the push-pull output stage.

The design of the circuil admils thal non-
linear distortions arising at the power ampli-
fier tubes are eliminated by a subslanlial
negalive feedback. The feedback applied from
a separale coil of the oulput transformer
eliminates the linear and non-linear dislor-

tions of the output transformer.

The apparatus has two kinds of outpul con-

nections :

1113/D

3. Attenuator
4. V.T. voltmeler

5. Power supply unit



a) Voltage output from the oscillator

b) Power output from the adjustable output
transformer having 3 different matchings.
Adjustment of the output voltage can be
regulated with both kinds of output separately,
both coarse or fine.

The attenuator is connected to the lowest
impedance of the output transformer and its
control limits offer a very wide possibility of
control. The voltage to be taken from the
attenuator is always asymmetrical, otherwise
the two higher resistance outputs of the
output transformer can be used both in

symmetrical and asymmetrical circuit.

The built-in V. T. voltmeter can be used

for five different measurements viz. in three

EMG=1113/D

positions for checking the voltage of the various
power outputs, in one position for checking
the voltage output and finally in another
position — as independent V. T. voltmeter —

for checking external input voltages.

The power supply produces current and vol-
tage for the electronic stages with one
single high-power rectifier tube. Hum is
eliminated by an amply dimensioned filter
chain.

Tubes used in this instrument ;
EF6—1 WRIE24=——1 6SN7—2
6537 —1 807 —2 PV200/600 spec.—1

(The number after the Type-number indicates
the number of tubes in use.)

SPECIFICATION

RC OSCILLATOR

FREQUENCY RANGE:
20 ¢/s—20 ke/s
(in 3 bands)

FREQUENCY BANDS :
20— 200 c¢fs
200—2000 ¢fs
2 kefs— 20 kefs

FREQUENCY ACCURACY :

+ 2% or 41 ¢fs
(whichever is the gerater)

(After warm up and reaching the constant

internal temperature).
DISTORTION FACTOR : = 0,59,

OUTPUT VOLTAGE :
between 0—5 Volt
continuously adjustable
(by coarse and fine adjustment)

OUTPUT IMPEDANCE :

<7000 ohm + 0,5 uF
RC OSCILLATOR WITH AF AMPLIFIER
POWER : max. 5 W
FREQUENCY RESPONSE :
(relative to 1 ke/s)

a) at 5 ohms and 600 ohms output

from 20 ¢/s to 15 ke/s (at 5 W) : + 1 dB
from 15 ke/s to 20 ke/s (at 5 W): -+ 2 dB
b) at 5000 ohms output

from 20 c/s to 5 kefs (at 5 W) : +1 dB
from 5 kefs to 15 ke/s(at 5 W): £+ 2 dB

DISTORTION FACTOR (at nominal load)
a) at 5 ohm and 600 ohm output
from 35 c/s to 15 ke/s (at 5 W):
from 15 ke/s to 20 ke/s (at 2 W) :
b) at 5000 ohm output
from 35 ¢fs to b ke/s (at 5 W) :

<1%
=1%

=1%
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OPTIMUM LOAD (for max. power) :
at asymmetrical output: 5,600 and 5000 ohms

at symmetrical output :
2 x 300 ohms

2 x 2500 ohms

OUTPUT ATTENUATOR (resistive)

(only at 5 ohms output) : max. 70 dB

(8 stages, each with 10 dB sleps)

OUTPUT RESISTANCE
at 0 dB:
at 10 dB:

at steps between 20—70 dB :

50 ohms
12,8 ohms

12,2 ohms

ATTENUATOR ACCURACY : + 0,3 dB
V. T. VOLTMETER
calibrated in “Volt eff.”” for sinusoidal signal
MEASURING RANGE : 0—300 Vaolt
in 6 sub-ranges
UPPER LIMITS OF SUB-RANGES :
1 Volt 0 dB
3 Voll 4 10 dB
10 Volt + 20 dB
30 Volt - 30 dB
100 Volt + 40 dB
300 Volt + 50 dB
(0 dB at 0,775 V, with 1 mW at 600 ohm)
ACCURACY : + 3%, of f.s.d.
FREQUENCY RANGE :
20 efs—20 Kecfs
FREQUENCY RESPONSE : 4+ 0,6 dB
(relative to lke/s)

SELECTOR SWITCH :

in 5 positions for the following measurements:
1. internal power output at 5 ohms

2. internal power output at 600 ohms
3. internal power output at 5000 ohms
4. internal oscillator output

5. external voltage input

INPUT IMPEDANCE:
about 100 kohms - 2 pF (in series)
BUILT-IN METER :
Accuracy : 155
Sensitivity : 100 pA

Moving Coil

POWER SUPPLY

Voltage : 110 or 220 Volt
Frequency : 50/60 cfs =
Consumption : about 220 W
OTHER DATA
FINISH :

laquered steel-sheet case with 2 leather
carrying handles
DIMENSIONS :

(without knobs and handles)

height 315 mm

width 425 mm

depth 235 mm
WEIGHT : 27 kg (approx.)
ACCESSORIES :

1 power cord

2 coaxial screened cables wilh conneclor
plugs

1 coaxial connector plug

As a result of continued efforts to improve
the design of instruments, we reserve the right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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WIDE-BAND BF OSCILLATOR

A laboratory instrument designed for testing audio, radio- and video-
frequency amplifiers and for wide-band frequency response measure-
ments.

The advantage of BIF oscillators is the wide frequency coverage.
The entire frequency range of this instrument is divided in only two
bands. The frequency generaled in the instrument appears as the
difference between the frequencies of one variable and of one fixed
oscillator. When changing the frequency ranges, only the plate voltage
of the tubes are to be switched over, so that the various troubles resul-

ting from the switching contacts of the tuning circuits are eliminated.

 MEASURING GEAR
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FUNCTION. The functioning principle of the
“Wiide-band BE  oscillatoer®  is
shown in the Block Schematic Diagram
below.

The amplification of the signals generated in
the variable frequency oscillator is made by
a tuned wide-band amplifier stage which
at the same time separates the variable
oscillator from the mixer-stage. This tuned

wide-band amplifier and separaling stage
supply the higher signal for mixing. The

signal of Lhe fixed [requency oscillator gels
into the selective amplifier stage supplying the
lower signal for mixing. The coupling ol the
signals produced in the oscillators to Lhe next
stage to provide for a good wave shape is
always performed inductively. The Lwo
oscillators must run together in the 0 position
of the frequency scale; this is shown, afler
appropriate adjustment, by the completely
opened position of the magic eye.

The signals of the two independent oscillators
are fed afler adequale amplifier slages inlo
Lhe mixer stage ; the higher signal gets to the
control grid of the mixing tube, the lower
signal to the cathode cirenit of the mixing
tube. In consequence of mixing the signal
of desired frequency is produced as a difference
between the frequencies of the two oscilla-
tors. The task of the following filter chain

is to eliminate the non-required frequencies

- produced during mixing. The voltage level

of the signal passed here can be regulated
and gets then further into the two-stage
wide-band amplifier which is a compensated
voltage amplifier provided with a negative
feedback.

This controls the power amplifier oulput
stage designed in a “cascode’’ circuit.

The output voltage of the wide-band oscillator
is also available through {wo concentric
connectors. A vollage between about 32 V
and 3 V appears on the first one, a lower
voltage on the second one and this voltage
can be reduced through the voltage divider
down to 1 mV. The built-in V. T, voltmeter
provides facilities for checking the output
voltage.

The eleclronic slages are supplied with current
and vollage by three rectifier tubes. After
ample filtering two different D. C. Voltages
pass Lo the tubes; the higher serves for
feeding the output stage.

Tubes used in this instrument :
HEG 85—l 6 AG 7—3
OS5 61 —2 <M 34—1

5% 4-—-3

(The number after the Type-Number indicales
the number cf tubes in use.)

EF 80—2
6H 6—1

SPECIFICATION

FREQUENCY RANGE: 20 ¢fs — 7 Mc/s
(in two bands)

20 efs — 25 kefs

25 kefs — 7 Me/s

“AV 4 (2% + 8 cfs)

“B" | (2%+13 ke/s)

FREQUENCY STABILITY :

(after reaching const. int. temperature) :

FREQ. BANDS: “A’";
(‘Bli :
FREQ. ACCUBACY :

“A’: 4+ 10 cfs (for 10 min. duration)
“B”: + 1,6 kefs (for 10 min. duralion)
LINEAR DISTORTION
(Correctly matched direclly on coaxial jack):
max. = 2 dB

max. 32V

153V
(with 1000 ohms load)

OUTPUT VOLTAGE:
OUTPUT POWER :

1. Variable frequency oscillator 2. Mixer stage 9. Altenuator

2. Fixed [requency oscillator 6. Lilter 10. V. 'T. voltmeter
3. Wide-band amplifier 7. Wide-band voltage amplifier 11. Power supply unil
4. Selective amplifier 8. Power amplifier

10
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WIDE-BAND SQUARE-WAVE GENERATOR

A laboratory instrument for square-wave testing of wide-band ampli-
fiers, transformers and cables. It is also suitable for square-wave
modulation of H. F. oscillators. It can be used to great advantage
when testing audio-frequency amplifiers, pulse amplifiers and pulse
transformers. The versatile application of the instrument is parti-
cularly emphasized by two of its outstanding features : the 1:10 000

frequency coverage and the 1:1000 voltage coverage.




FUNCTION: The functioning principle of the
“Wide-Band Square-Wave Ge-
nerator’” is shown in the Block Schematic
Diagram below.

The square-wave is generated by a cathode-
coupled multivibrator which can be switched
over to an astable or monostable operation.
In astable operation the multivibrator oscilla-
tes freely, its frequency can be adjusted by
switching over the capacitance values of the
cathode circuit capacitor. The cathode-cir-
cuit timing capacitor is variable within a
wide range in accordance with the required
frequency. The speed of triggering is limited
— in both directions — only by the cathode-
circuit stray capacitance. Hence the signi-
ficant property of the generator that the rise
time and fall time of the square wave are
constant, and independent of the frequency.
The frequency of the square wave can be
asjusted finely also by connecting an exlernal
capacitor. In case of external synchronization
the freely oscillating multivibrator is directly
controlled by the positive or negative pulse.
In this case the multivibrator frequency has
Lo be selected so as to be near the frequency
of the synchronizing pulse.

In monostable operalion the mullivibrator
does not oscillate freely and swings over
only under the action of the sinusoidal ex-
ternal synchronizing signal, passing through
the signal cutting and squaring stages. In
this case the Irequency of the square-wave
produced is in accordance with that of the
input signal. The dilferentiated signal voltage
of the multivibrator is fed also to separate
connecting jacks, so that it can be used as
synchronizing signal for other purposes e. g.
for oscilloscopes.

The output signal of the multivibrator, conlrols
a cathode-follower power amplifier. By means
of the attenuator in the cathode-circuit, the
voltage of the output square waves can be
-adjusted in appropriate steps.

EXT. SYNC. IN

1. Signal cutter and squarer 2. Multivibrator

3. Amplifier

12

An amply dimensioned power supply unit is
provided for all voltage and current needs of
the instrument, which furmishes the various
positive and negative voltages requested accor-
ding to the stages of the instrument.

Tubes used in this instrument :

EL 84—14 EZ 80—4

(The number after the Type Number indicates
the number of tubes in use.)

SPECIFICATION

FREQUENCY RANGE : 50 c/s — 500 ke/s
ACCURACY : + 10%
FREQUENCY FINE TUNING :
(with external capacitor) 50 c¢/s — 500 ke/s
OUTPUT VOLTAGE :
30 mV — 30 V (peak)
ACCURACY : + 209,
OUTPUT RESISTANCE :
from 30 mV to 3 V
at 10 V
at 30 V
OUTPUT SQUARE WAVE FORM
RISE TIME: (between 10%, and 909, points)
between 30 mV and 30 V:max. 70 mpusec
FALL TIMIZ: (between 10% and 909, points)
between 30 mV and 3 V:max. 70 mpusec
10 V and 30 V max. 100 m psec
OVERSHOOT : max. 3%,
EXTERNAL SYNCHRONIZATION
a) with sinusoidal signal :
Frequency range : H0 ¢fs to 500 kefs
External voltage : 20 V to 60 V nus
b) with positive or negalive sulse
I‘requency range : 50 ¢fs to 100 ke/s
Iixternal voltage : 10 V—100 V (peak)

50 ohms
100 ohms
300 ohms

As a result of continued efforts to improve the
design of instruments, we reserve the right
to change this specification.

@®

SQUARE
WAVE

4. Attenuator 5. Power supply unit

(
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PULSE GENERATOR

An indispensable laboratory measuring instrument when testing
radar systems, microwave multi-channel equipments and pulse
amplifiers. The pulse generator is one of the most important instru-
ments of the pulse technique. It can also be used for pulse modulation
of H. I*. oscillators. Its field of application comprises all measurements
where pulses of psec order are required. The instrument produces
true-to-shape pulses in calibrated steps. Pulse frequency, pulse dura-
tion and pulse amplitude can be adjusted each separately. Pulse delay
can be regulated continuously. The positive and negative output

pulses can be used simultaneously.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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FUNCTION. The functioning principle of the
“Pulse Generator’” 1is shown in the

Block Schematic Diagram below.

The frequeney multivibrator generating the
repetition frequency of the pulse, operates in
two positions : with internal synchronization
the multivibrator oscillates freely, with exter-

nal synchronization, however, the multivib-

rator can only be put into operation with .

a conlrol signal to be coupled from the outside,
which is either a sinusoidal or a positive or

negative pulse.

The Irequency multivibrator is preceded by an
amplifier stage which amplifies, squares and
differentiates the sinusoidal input synchronizing
signals.

SYNC.IN.

Input sync. signal amplifier

Pulse repetition frequency multivibratop
Cutter diode

Pulse delaying multivibrator

Output sync. signal separating stage
Pulse duration multivibrator

R

0
SYNC.0UT.

-~

Ditferentiating the square signal, produced
in the frequency multivibrator, the resulting
positive and negative pulses get Lo the cutter
diode through which negative pulses only

can pass.

These pulses start the pulse delaying multi-
vibrator which is cathode coupled and does

not oscillate withoul control.

The square signal produced in the multi-
vibrator carries out two tasks. On the one
hand it serves by differentiating the square
signal for controlling the synchronous sepa-
raling slage ol the oulpul signals, on Lhe
other hand the same signal differentiated with
another differentiating link starts the pulse

duration multivibrator. This multivibralor in

PULSE OUT.

(152 ]

7. Output amplifier

8. First phase-inverter
9. Second phase-inverter
10. First attenuator
11. Second attenuator
12. Power supply unil

i




itself does not oscillate, being blocked by
negative voltage.

The pulse duration multivibrator produces
the signal with a duration, adjustable in 12
steps for controlling the output amplifier
stage.

The fact that the pulse generator supplies
both positive and negative signals simulta-
neously at two separate output connectors,
is a great advantage for laboratory measure-
ments. To obtain this, two phase inverter
stages are connected after the power ampli-

fier stage, these are DC coupled for amplifying

EMG=1152

true-to-shape signals. The pulse of desired
sign, can be taken off the 6 steps attenuator
provided on the anode circuit of the corres-
ponding phase inverter stage. The well dimen-
sioned power supply unit is furnishing the posi-
tive and negative voltages required, for the

instrument stages.

Tubes used in thes instrument :

ECC 40—5 EL 41—4 EL 6-—1
AZ 4—1 AZ 211 VR 150—1

(The number after the Type-Number, indi-

cates the number of tubes in use.)

SPECIFICATION

PULSE REPETITION FREQENCY :
between 200 c¢/s and 8 ke/s

in 6 steps

FREQUENCY ACCURACY : + 109,
POLARITY OF OUTPUT PULSE :
positive and negative
(simultaneously on two separate jacks)
OUTPUT IMPEDANCE
with max. amplitude : about 1,5 kohm
with lower amplitude :

decreasing proportionaly with amplitude
OUTPUT SYNCHRONIZING VOLTAGE :
positive about 20 V..
EXTERNAL SYNCHRONIZATION :
a) with sinusoidal signal
and 8 kc/s)

required external voltage: approx. 25 V .

(between 50 cfs

b) with positive or negative pulse
(max. up to 8 kc/s)

required external voltage :

PULSE DELAY :

min. 30 V s

between 2 and 300 usec
(continuously adjustable)

15

PULSE DURATION :
between 0,5 and 200 usec
(in 12 steps)
ACCURACY PULSE DURATION :
4- 209,
OUTPUT PULSE AMPLITUDE :
between 1,6 V and 75 V

(in 6 steps)

PULSE AMPLITUDE ACCURACY :
OUTPUT PULSE FORM

-+ 209,

Rise or fall time : max. 0,3 usec
(between 109, and 909, points)

ROOF FALL

a) with max. 200 psec duration and about

20 kohms load : about 39,

b) with shorter duration and higher load :

negligible

OVERSHOOT : max. 3%

POWER SUPPLY
Voltage : 110, 127, 220 V
50/60 ¢ /s

about 140 W

Frequency :
Consumption :
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OTHER DATA

FINISH :
lacquered sleel-sheel case with 2 lealher
carrying handles

DIMENSIONS :
(without knobs and handles)
' height 320 mm
width 430 mm
depth 250 mm

WEIGHT : 16 kg
ACCESSORIES :

I power cord
As a result of continued efforts to improve
the design of instruments, we reserve the right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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WORKSHOP SIGNAL GENERATOR

A portable signal generator of up-to-date design and relatively small
dimensions, generating H. F. signals of known frequency and voltages.
The equipment can be used to equal advantage in workshops, servi-
cing stations and laboratories respectively. Switching over from one
frequency band to another and selection of modulation or other
ways of operation is carried out by the aid of push-button switches
located on the left and right-side of the large-size linear scale. High
accuracy of frequency calibration by means of the built-in 1 Mec/s
crystal oscillator is a great advantage of the equipment. It is also
most suitable for taking selectivity curves, since the accuracy of
adjustment of the basic frequency can be greatly increased by using
the built-in oscillator of 4 Mc/s.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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FUNCTION. The functioning principle of the
“Workshop Signal Generator”
is shown in the Block Schematic Diagram
below.

The instrument consists of several principal
units. The most important among them is
the LC-coupled oscillator stage generating
radio-frequency signals. The required fre-
quency can be adjusted by switching over the
corresponding group of coils by the push-buttons
and by the variable air double capacitor in
the tuning circuit. The triode section of a
double electron tube operates as an oscillator
while the pentode section of the same tube
controls the anode potential of the oscillator
triode which determines the stability of
oscillation and the level of the output voltage.

OUTPUT

1. RF oscillator
2. AF oscillator
3. Oscillator (4 Mc/s)

Very careful screening of the oscillator section
makes the slisht radiation of the instrument
practically negligible. The radio-frequency
signals can, of course, be modulated by an
internal or an external frequency.

Internal modulating frequency (400 c/s) is
produced by a separate audio-frequency os-
cillator, whose signals are also led out sepa-
rately for other measuring purposes. The audio-
frequency oscillator is the triode part of
another dual-tube performing two other tasks
as well. The pentode section of the same tube
is used as a modulator.

The external modulating frequency is connec-
ted to the instrument through a screened
coaxial connecting jack and plug respectively.
The A. M. radio-frequency, signal modulated

4. Crystal oscillator
5. Modulator
6. Attenuator

7. Power supply unit

18
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by the methods described above, after sub-
sequent attenuation in a multi-step attenuator
(voltage divider), is fed to a screened coaxial
connecting jack from which the signal of
desired voltage and frequency can be secured
through an adequate H. F. cable. The atte-
nuator consists of resistive parts only; its
careful design provides for a frequency-
independent voltage division. The output
voltage can be adjusted in 5 decade steps as well
as conltinuously in coarse and fine adjustment,
The ratio of attenuation obtained through
the voltage divider can be read directly in
uV. The continuous adjuster has a decade
graduation, while the step adjuster has five
decade steps. By multiplying the values
adjusted on the two scales, the output voltage
can be easily calculated in pV. In addition
to the conventional circuit described before,
the measuring instrument includes two elec-
tronic sections generally not encountered
with traditional signal generators; this cir-
cumstance showing a remarkable improvement.
One of these circuits is the erystal-controlled
oseillator of 1 Mc/s made up by the triode
section of the second double tube. It is used for
scale calibration in the course of which the
frequency scale can be shifted to the left or
to the right by means of a calibration screw
so that practically an output frequency
with an accuracy, reaching nearly that of
quartz crystal can, also be adjusted.

Calibration is carried out by the “beat”

EMG=1166

method in which the difference frequency is
made audible in a head-phone permitting easy
correction of the frequency scale. After an
appropriate switching over the triode section
of the above mentioned double-tube will ope-
rate as an oscillator of 4 Me/s. On pressing
the appropriate push-button the 4 Mec/s can
also be produced in combination with the
original basic frequency as the sum or diffe-
rence of frequencies.

This circuit and the facility of Luning off
by -+ 25 ke/s, permits selecticity curves to be
plotted with high accuracy. As shown by the
above description the possibility of applica-
tion of the instrument, at a maximum of
exploitability fairly exceeds that of other
signal generators of similar dimensions and
application and it does so by means of two
double-tubes only.

All current circuits of the instrument are
fed from a power supply unit designed with
the usual careful filltering.

Outward radiation of the oscillator is pre-
vented by the H. F. power supply filter cir-
cuit attached to the mains input and consist-
ing of several filtering elements, capacitors
and chokes.

Tubes used in this instrument :
PCF 82—2 EZ 80—1 VR 105—1

(The figure after the Type-Number shows the
number of tubes in use)

SPECIFICATION

FREQUENCY RANGE : 100 Kc/s — 30 Mc/s
(in 5 bands)

FREQUENCY BANDS:
100 Kefs — 300 Ke/s

300 Kefs — 1 Me/s

1 Mefs — 3 Me/s

3 Mc/s — 10 Me/s

10 Mefs — 30 Me/s

FREQUENCY ACCURACY : +19%

FREQUENCY STABILITY :
the drift is less than -+ 0,59
(for 1 hour, after 30 min. warming-up)

FREQUENCY CHECKING :
with a built-in erystal oscillator of 1 Mc/s

ACCURACY OF FREQUENCY CHECKING:
-+ 0,059%

FINE-TUNING OF FREQUENCY :
(for plotting selectivity curves)
the signal of the built-in 4 Mc/s oscillator
can be mixed Lo the output signal of the
generator. The 4 Mc/s signal can be tuned
off by + 25 ke/s
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OUTPUT VOLTAGE :

adjustable in steps or continuously
between 0,5 gV and 0,1 V

ACCURACY OF OUTPUT VOLTAGE :
+3 dB

OUTPUT ATTENUATOR

(resistive) : _
adjustable continuosly or in 5 decade steps

OUTPUT IMPEDANCE :

at steps of 1, 10, 100 and 1000: 10 ohms
at the step of 10 000 : 50 ohms
RADIATION : 3 uV/m

INTERNAL MODULATION
FREQUENCY : 400 cfs
ACCURACY : 4+ 59%
MODULATION-DEPTH : 309,
ACCURACY OF MODULATION-DEPTH :
+ 5%

EXTERNAL MODULATION

FREQUENCY RANGE :
30 ¢/s — 10 Kc/s

FREQUENCY RESPONSE + 3 dB
MODULATION-DEPTH : max. 809,
VOLTAGE REQUIREMENT

for a 309, modulation-depth :  about 2 V
OTHER OUTPUT VOLTAGES
From the MOD. OSCILLATOR,
FREQUENCY : 400 cfs
FREQUENCY ACCURACY : 4 6%,

OUTPUT VOLTAGE :
continuously adjustable between 0 and 5 V

From CRYSTAL OSCILLATOR,
FREQUENCY :
FREQUENCY ACCURACY :
OUTPUT VOLTAGE :

1 Mc/s
=+ 0,05%
about 25 mV

POWER SUPPLY

Voltage : 110, 127, 220 V
Frequency : 50/60 cfs
Consumption : about 20 W
OTHER DATA
FINISH :

lacquered steel-sheet cabinet with
1 leather carrying handle

DIMENSIONS :
(without knobs and handle)
height 270 mm

width 355 mm
depth 190 mm

WEIGHT: about 14 kg

ACCESSORIES :

1 power cord
1 “Am”’ coaxial connector plug

Accessories supplied with the instrument but
charged separately :

EMG 1169—3 Dummy aerial with coaxial
cable, with ,,Am”’ type connector plug and
built-in terminating resistor of 75 ohms.

As a result of continued efforts to improve the
design, of instruments, we reserve the right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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VHF SIGNAL GENERATOR (AM/FM-VIDEO)

This measuring instrument is primarily designed for laboratory work,
but owing to its versatility, it is practically indispensable in conti-
nuous manufacture, too. The instrument can be used for calibrating
and measuring the HF- IF- and Demodulator stages of VHF- and
TV receivers.

The Video-modulation facilities make testing of the video, synchron-
ous cul-off and time-base stages also possible.

The particular advantage of the apparatus is that it is provided both
for positive and negative modulations with resetting of Lhe internal

hase level.
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FUNCTION. The functioning principle of the
“VHEF Signal Generator’ is:shown
in the Block Schematic Diagram below.

The oseillator generating the high-frequency
signal is working in balanced circuit with a
long life double triode, and it is housed along
with the frequency modulator in a common
cast silumin box.

A drum system wave selector provides for
the changing of the frequency ranges, while
continuous tuning of the frequency of the
several ranges is carried out with the aid of
a variable capacitor milled from one hlock.
The anode voltage of the oscillator tube is
adjusted simultaneously with the wave change.
The contact switching of the anode voltage
operates mechanically so that at connection
and later at disconnection, it disconnects
before the high-frequency contacts do, so
that the disturbing effects which may result
from the operation of the wave selector are
eliminated. The six contacts ol the oscillator
gel separately through a five-part low-pass
LC filter into the cast box as to avoid harmful

MOD

C

FM amplifier

Oscillator and FM modulator
Attenuator

Modulator

Amplifier

S

Al

radiation. Thus the high-frequency signal

produced in the oscillator can only get out

from the ecast box through the divider. All
these particularities of the design contri-
bule largely to the stability of the instrument.
The high-frequency signal leaves the oscillator
through a piston-system attenuator and can
be utilized both directly and through the
modulator unit.

The signal of the oscdlator gets from the
mobile output coupling loop of the piston
through a HEF cable to the T’ divider moun-
Led on the modulator cast box. The task of the
latter is to divide the HF signal on the one
hand to the input of the modulator and on
the other to the direct (high-level) outlpul.
The circuit has been designed in a manner
so as to allow that the 50 ohms cable of the
piston be always terminated with the charac-
teristic impedance. External termination has
Lo be provided for by means of the HIEF cable
supplied as an accessory of Lhe instrument
since the 50 ohms terminaling resistor is
already built into it. When using other HF

OUTPUT OuTPUT
I I

6. AF oscillator

7. AF V. T. voltmeter

8. H. F. level measuring stage
9. H. F. level control stage
10. Power supply unif



cables supplied with the measuring instrument
the input resistance of the external apparatus
under test should be 50 ohms. In case of in-
correct (i, e. not 50 ohms) termination or if the
output is nol terminated, reflection will arise.
The modulator stage and the stage serving
for the amplification of the audio frequency
video and pulse signals are also located in a
separate cast silumin box and the circuits
used for restoring the base level are also
located here.

A silicon diode in the 17" divider is used for
level measurements and this involves many
advantages. The rectified signal gels through
a low-pass lilter to the indicating instrument.
The voltage values can partly directly shown
on the calibrated scale of the meter, on the
other hand the appropriate position of the
voltage dividing scale of the piston has also
Lo be laken into consideration.

The purpose of the automatie level control
equipment buile into the measuring apparatus
is to keep the HI® voltage gelting Lo the piston
throat at a constant value. This is done by
means of the measuring loop, built into the
piston throat in a manner thal the alternale
voltage produced therein gets, after recti-
fication with a germanium diode, through
a low-pass [lilter out from the cast box and
onto the control grid of the amplifier tube
performing the level control. It is fed from
the anode of the same tube onto the differential
amplifier. Controlling another tube with the
potential difference in relation to the reference
signal received from the stabilized anode
voltage it automatically controls the anode
current of the oscillator and thereby the HF
output level.

The level control equipment is adjusted in such
manner that it will also control in the other
direction the harmful amplitude modulation,
occurring together with the frequency modula-
tion and thereby considerably reduces its effect.

Frequency modulation is made through a
separate amplifier with two stages and a very
strong negative feedback.

Frequeney meodulation takes place in the
oscillator by changing the angle of the current
flow. Various possibilities of adjustment are
provided to ensure the value of the frequency
deviation.

The frequency independent value of the de-
viation, is provided for by the potentiometer
rotating together with the wvariable tuning
capacitor in such manner that il controls,
in the several ranges, the audio [requency
modulating voltage getting to the input of
the FM amplifier in accordance with the FM
coverage. The magnitude ol the sweep is adjus-
ted at the manufacturing works with the po-
tentiometers getting connected together with
the change of the frequency ranges.

The depth of the sweep and of the amplitude
modulation is shown by the aid of an audio-
frequency V. T. voltmeter by Cthe indicating
meter. The values can bhe read off directly
from the calibrated scale.

The supply voltages gelting into the modu-
lator cast box and the modulating voltages
gel in through a low-pass filter circuit and
they prevent harmful high-frequency in getting
out through these lines.

The automalic level conlrol equipment, the
audio-frequency oscillator producing the in-
ternal modulation signal are located together
with the power supply unil in a separale
screened part along the rear wall of the
apparatus. A Wien—bridge system audio-
frequency osecillator of very low distortion
is used for the internal modulations.

The power supply unit consists of 3 principal
parts. <300 V and — 150 V vollages are
supplied by separate rectifier and filter unils
and a separate rectifier unit with a selenium
rectifier supplies direct voltage for healing
purposes.

The measuring accuracy and stability of the
equipmenl is considerably ensured by the
electronic stabilizalion of the power supply
unit and by the rectified and stabilized
heating voltages of the oscillator tube and of
the first amplifier tube of the automatic
level control equipment.

Tubes used in this instrument :

ECC 83—3 EL 842 E 88 CC—1
E 180 F—1 EF 80—1 ECC 83-—-2
PL. 81—1 EZ 80-—3 VR 105-—1

VR 150—1

(The number after the Type-Number indicales
the number of tubes in use.)

SPECIFICATION

FREQUENCY
FREQUENCY RANGE : 4—250 Mce/fs
(in 8 sub-ranges)
SUB-RANGES :

23,5— 42 Mc/s

4 — 7 Me/s
6,5—11 Me/s 41,56— 77 Mc/s
95—15 Mefs 76 —142 Mc/s
14 —24 Mefs 140 —250 Mec/s
FREQUENCY ACCURACY : + 19,
RF distortion : max. 109%

OUTPUT VOLTAGES
QU ERYIT I 0,5 pV—80 mV
continuously adjustable
GCH b 2L VRS G
0,5 uV—400 mV
FREQUENCY RESPONSE : 4+ 1,5 db
ACCURACY OF DIVIDING :
4+ 1dB 1 pVv

OUTPUT IMPEDANCE : 50 Ohms



MODULATION
INTERNAL AM (OUTPUT 1)
MODULATING FREQUENCY :
400 cfs -+ 5%, and 50 c¢fs (mains)
MODULATION DEPTH : 0—809%,
with (wo measuring ranges
0—259, and 0—1009,
(can be read off on built-in meter)
EM arising with 309, AM :
about 5 x 10-5 with 400 mV outpul voltage,
Dropping with output voltage.

INTERNAL AM (OUTPUT 1I)
MODULATING FREQUENCY :
400 ¢fs 4 5%, and H0 ¢/s (mains)

MODULATION DEPTH : 0—80Y,
FM arising with 309, AM :
about A f = 1560 Kc/s

EXTERNAL AM (OUTPUT I)
MODULATING FREQUENCY RANGE :
30 ¢fs—100 Kefs

FREQUENCY RESPONSE : 4+ 5 dB
MODULATION DEPTH : 0—80Y%,

with two measuring ranges
0—25% and 0—1009,
(can be read on built-in of meter)

INPUT VOLTAGE REQUIRED :
about 0,1 V/mod?,

INPUT IMPEDANCE : 2 Kohms || 2 nF

INTERNAL FM
MODULATING FREQUENCY :
400 cfs 4 59 and 50 c/s (mains)

DEVIATION :
. continuously wvariable between 0—100 Ke/s

MEASUREMENT OF DEVIATION :
with built-in meter in two measuring ranges

0— 25 Kcfs
0—100 Kc/s

HARMONIC DISTORTION
with A f =175 Kc/s: < 5%
AMowith A £ = 76 Kefs : < 0%

Residual FM :
about 200 ¢/s (up to 150 Me/s)

EXTERNAL FM
MODULATING FREQUENCY RANGE :
30 ¢/s—15 Kejs
DEVIATION :
continuously variable belween 0—100 Ke/s
MEASUREMENT OF DEVIATION :
with built-in meter in two measuring ranges
0—25 Ke/s
0—100 Ke/fs

1e

_—~

FREQUENCY RESPONSE :
INPUT VOLTAGE :
INPUT IMPEDANCE :

4+ 1,5 dB
about 0,1 V/ke/s
)

2 kohm || 2 nFF

VIDEO MODULATION
(applied only above 20 Mc/s)

POSSIBILITIES 0FF MODULATION :
pulse mod.
video positive mod.
video negative mod.
video = mod

RESETTING OF BASIC LEVEL :
with video -- ve mod. : internal
with video — ve mod. : internal
with video = mod. ; external

MODULATING FREQUENCY RANGE
with VIDEO -+ ve. and VIDEO — ve mod.:
30 ¢/s—6,5 Mc/s
with VIDEO = and pulse mod.:
0—6,5 Mc/s
AMPLITUDE FREQUENCY CHARACT.:
-+ 3 dB
MODULATION VOLTAGE REQUIRED:
about 0,05 V /9%,
PULSE MODULATION :
VIDEO -~ ve mod. I

VIDEO — ve mod.

about 0,05 V/%
VIDEQD = mod. [

POWER SUPPLY

Voltage : 110, 127, 220 V.
Frequency : 50 cfs
Consumption : about 140 W

OTHER DATA
FINISH::

lacquered steel-sheet cabinet with 2 metal
carrying handles

DIMENSIONS

(without knobs and handles) :
height 340 mm
width 572 mm
depth 317 mm

WEIGHT : about 35 kg

ACCESSORIES :
3 different coaxial screened cables
with connector plug “N™
I coaxial connector plug, “N’
with built-in terminating resistor,
1 coaxial connector plug “Am”’
1 power cord

As a result of continued efforts to improve the
design of instruments, we reserve the right to
change this specification.
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MICROWAVE SIGNAL GENERATOR
(UHF —S-band)

An indispensable instrument in the development and maintenance
of the microwave equipments for multi-channel telephony, TV relay
stations and radar technique ; the instrument operates in one of the
most widely used bands, in the 10 em band.

It is used primarily for laboratory measurements, e. g. for measuring
the sensitivity, signal Lo noise ratio and mixing efficiency of receivers,
further with testing the standing wave ratio and impedance of cables
and feeder line elements. Owing to its wide frequency range and to
| the high precision facilities for attenuation and various modulations,

A it has proved very satisfactory in all fields of microwave measuring

technique.
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FUNCTION: The [unctioning principle of the
“Microwave Signal Generator”
is shown in the Block Schematic Diagram
below.

The oscillator operates with an exlernal
cavity reflex Klystron. An <S5 plunger,
having no contact and being Lherefore fric-
tion- and wear free, is moved for tuning the
coaxial cavity. The 58’ plunger has many me-
rits in comparison with short-circuiling me-
lallic contact plungers.

a) It does not wear the wall of the cavily
resonator so thal the geomelrical dimensions
and the electroplated layers remain unchan-
ged, which is very important for frequency
stability and resistance to corrosion.

b) During tuning the conlacl resistance
between cavity and plug does not change.

¢) There cannol occur mechanical hysteresis
causing inaccuracy in return with
circuiting metallic contact plungers.
The theoretic length of the ecavity resonator
is ¥/, wave length. The cavity and all other
parts important from a microwave viewpoinl
arc combination electroplaled (palladium and
silver) to reduce losses.

g
@
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Klystron oscillator

Cut-off attenuator

Separating attenuator

Power meter

Repetitions frequency multivibralor
Squaring stage

1.

o

b
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The greal transmission of the wvernier drive
results in an easily read, frequency scale of
large dimensions ; interpolation belween its
divisiong is possible by the separale scale
with hundred graduations. Play is carefully
eliminated in the design of wernier drive.

Repeller voltages necessary for covering Lhe
relatively wide frequency range, including
also changing over of the Klystron mode, are
supplied by the automatie repeller equipment.
The oscillator is separaled trom the exlernal
load by (wo atlenualors of totally 10 dB.
The output impedance is 50 ohms as usual
in the 8" [requency range ol microwave
technique. The mobile oulput coupling of
the microwave power and of the built-in power
meter end in two cut-ofi attenuators ofl iden-
tical design, operaling with a symmelrical
located TE,, waveform so thal the posilively
coupled attenuator scale is linear in dB.
The microwave power meter compensated for
changes of temperature is with regard Lo ils
electrical design, a Lhermistor measuring bridge.
The pointer of the attenuator scale is in
mechanical connection with the output coup-
ling of the power meler.

L

1 2
oo

SIGNAL OUT.

7. Phase inverler
Differentiating and separaling slage

Pulse delaving multivibrator
Differentiating and separating sltage

Mod. stage and pulse duration multivibrator
Power supply unit

slage
8.
9.
10.
1
12.



Four different possibilities of modulation are
provided for the wide application of the signal
generator. These are :
1. internal pulse modulation with several
modes of synchronization

2. internal square modulation
3. external pulse modulation
4. frequency modulation

‘The modulating square and pulse voltages are
connected with the accelerating electrode of
the reflex Klystron, the frequency modulating
voltages with the electrode of the repeller.

1. Internal pulse modulation. The repetition
frequency of the microwave pulse is produced
by a multivibrator, The signal produced passes
through a differentiating circuit into the
delaying multivibrator which is cathode-coupled
and does not operate without control. The
pulses with a length determined by the
duration of delay, start the modulating
multivibrator producing the high-power pul-
ses necessary for the modulation of the
Klystron. The modulating multivibrator can
be synchronized with three different external
signals : with positive pulses directly, with
negative pulses through the phase inverter
stage and finally with sinusoidal signals
controlling the modulating multivibrator
through the squaring circuit. The squaring
circuit is essentially a cathode-coupled multi-
vibrator which does nol oscillate without
control.

The microwave pulse can be delayed in rela-

tion to the synchronizing pulse, both in case
of internal and of external synchronization,

EMG—=1176

within a wide range, delay must, however
not exceed 759, of the repetition time of the
pulse.

The output synchronizing pulses of the instru-
ment are of two kinds :

a) delayed pulses, simultaneously with the
microwave pulse,

b) undelayed pulses when starting the fre-
quency multivibrator or the squaring mulli-
vibrator.

2. Internal square modulation. The modula-
ting multivibrator is controlled through the
squaring “circuit by the signal of the multi-
vibrator producing the microwave pulse re-
petition frequency.

3. External pulse modulation. The external
positive or negative pulse is fed directly into
the modulating multivibrator operating then
as an independent amplifier stage. There is
a possibility for so called inverse modulation
with which the microwave oscillator only
oscillates in the pauses of the external positive
pulse.

4. Frequency modulation. This can be either
internal or external modulation. Frequency
modulation is independent of all other mo-
dulations and can therefore be applied simul-
taneously with any of them.

Tubes used in this instrument :

SN T7—7 BAGT=1 8 ACT7—3
61.66G~5 5Z%Z4=-3 5U 4 G—2
VR 1501 . NE 2051 K- it_1

(The figure, after the Type-Number indicates
the number of tubes in use.)

SPECIFICATION

OSCILLATOR

FRE QUENCY RANGE :
1800 — 4000 Mec/s

ACCURACY OF FREQUENCY
CALIBRATION : 1 19

OUTPUT POWER : min. 1 mW

27

ACCURACY OF POWER METER: + 2 dB
(al—7 dBm)
ATTENUATOR :
continuously adjustable belween
0 and — 127 dBm

ATTENUATOR ACCURACY : + 1 dB
OUTPUT IMPEDANCE : 50 ohms (nominal)
VSWR below 2
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[. INTERNAL PULSE MODULATION

a) with internal synehronization :
Pulse repetition frequency :
200 c¢fs
Pulse duration (length) :
adjustable hetween 1 — 10 usee
Pulse rise and fall time: max. 0,5 usec
(between the 109, and 909%, points)

- 6,4 kefs

b) with external synehronization :
1. With positive or negative pulse
voltage of synchronizing signal :
min. 30 V/peak
pulse repetition frequency :
100 ¢fs — 10 kefs
2. With sinusoidal signal
voltage of synchronizing signal :
min. 200 Vo,
frequency of synchronizing signal :
150 efs — 10 kefs

PULSE DELAY
with internal and external synchronization:
adjustable belween 3 and 300 usce

Output synchronizing siguals :
1. delayed
2. undelayed

Voltage :

h0 — 100 V (peak)

Rise time :
Q5 ‘psec

11. INTERNAL SQUARE MODULATION
Pulse repetition frequeney
adjustable between 200 c¢fs and 6,4 kefs
Rise time : max. 4 psec
[II. EXTERNAL PULSE MODULATION
Voltage :
30 — 100 V (peak)

Polarity :
positive or negalive

IV, FREQUENCY MODULATION

1. Internal modulation
Modulating frequency :
50 ¢/s (mains)
Frequency sweep :
adjustable from 0 Lo approx, 5 Mc/s

2. External modulation
Modulating [requency :
50 ¢fs — 15 kefs
Voltage necessary for 1 Me/s devialion :
approx. 0,5 Vi

POWER SUPPLY
11051275220 =¥
50/60 ¢fs
about 350 VA

Voltage :
Frequency :

Consumption :

OTHER DATA

FINISH :
lacquered sleel-shicet cabinel with 2 buill-in
handles

DIMENSIONS
(without knobs) :

height 430 mm
width 600 mum
depth 380 mimm

WEIGHT : aboul 47 kg

ACCESSORIES :
1 power cord
1 coaxial screened cable with connector
plugs “N"
4 =AM" coaxial connector plugs

1 closing lid for instrument case

As a result of continued efforts Lo improve
the design of instrument, we reserve the right
lo change this specification,

WORKS FOR ELECTRONIC MEASURING GEAR ¥ 7 BUDAPEST
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MICROWAVE SIGNAL GENERATOR
(SHF —X —1-band)

The whole frequency range of microwave telecommunication technique

is divided into several bands. This measuring equipment designed
as standard current source for wvarious microwave measurements
operates in the 6 cm band.

IL can be used primarily for measuring Lthe sensitivity, for band-
width and noise factor of microwave receivers; for measurements of
Q-factor and resonance curves of microwave cavity resonators it can
also be used this instrument.

The main microwave measurements for which this signal generator
is eminently suitable are: investigation of lransmission lines and
coupling elements, impedance measurements, S. W. R, measurements,

measurement of attenuation of cables and cable connecling elements.




EMG=1177

FUNCTION: The funclioning principle of the
“Microwave Signal Generater”
is shown in the Block Schematic Diagram
below.

The central part of the measuring instrument
is the microwave oscillator, operating with
a reflex klystron tube : the oscillator produces
with the external cavity resonator of coaxial
design a TEM wave form. The theoretical
length of the eavity resonator is 3/, wave-
length ; its length is wvaried for tuning, this
is done by moving the so-called S’ plunger.
Tuning without metallic contact represents

unique advantages. The “S” plunger can be

O~ 220V

EXT SIGNAL SYNC OUT.

. Klystron oscillator

. Cut-off attenuator

. Output coupling unit

. Power meter

. Repetitions frequency multivibrator

. Squaring and phase inverter stage

. Differentiating circuit and series cutter diode
. Separating stage

. Pulse delaying multivibrator
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moved very easily between the walls of the
cavity resonator so as not to cause friction
and wear. It does not wear off the internal
walls of high accuracy provided with special
electroplating of the cavily resonator so that
its main geomelrical dimensions and the
eleclroplatingr remain invaried which guaran-
Llees very high frequency stability. Its further
advantages are that during tuning, contact
resistance between the walls of the cavily
«g?

change, so that the accuracy of return is

resonator and the plunger does not

invaried. The powdered iron core disk loca-

ted behind the “S* plunger eliminales the

10.
11.
12.
13.
14.
15.
16.
17
18,

Differentiating circuit and series cutter diode
Separating stage

Pulse duration multivibrator

Phase inverter stage

Modulator stage

Power supply unit I

Power supply unit II

Power supply unit III

Power supply unit IV



cavity resonances behind the plug and pro-
vides for terminating with constant impe-
dance, The slols on Lthe mantle of the “S”

plunger are designed for eliminating the

higher waveforms produced in the ecavily

resonator.

Sinultaneously with tuning the cavity reso-
nator, repeller voltage must also be changed,
The shaft of the voltage adjusting potentio-
meter is mechanically connected Lo the shaft,
moving the S plunger so that the axial
latter is

displacement of the

proportional
with the angular displacementl ol the poten-

tiometer.

The repeller mode is swilched over with a
sensitive micro-switch. This is necessary since
the full very broad frequency band cannot be
covered with a single repeller mode, so that
at about 5000 Mc/s another repeller mode

has to be switched on.

The power generated by the Klystron oscilla-
tor passes through two different attenuators
following each other to the consumer repre-
senting the external load. Connected directly
_ Lo the external cavily of the Klystron tube
is a cut-off attenuator operating in TE,
waveform ; this is the standard voltage divider
of the measuring instrument, its scale being
linear and calibrated in dB. A loop made of
a special resistor material is used for Lhe
output decoupling of the H. F. energy, this
provides at the same time for the impedance
of the output of the instrument and for its
low V.S. W. R. too. The power of the Klystron
oscillator is measured by the built-in ther-
mistor measuring hridge, With the aid of

another output decoupling loop, symmelrical
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with the output decoupling loop connected
to the cuf-off attenuator, power of a magni-
tude identical with the actual outpult power,
is Torwarded from the Klystron oscitiator to
the measuring bridge, for the purposes of
measurement. The pointer of the output level
in connection with the output decoupling
loop of the power meter, so thatl the consequence
of the adjustment is ensured. Measurement is
made in one of the bridge-arm wilh the aid
of a bead thermistor and the power can be
read on the scale of the indicaling instrument
located in the diagonal of Lhe measuring
bridge. The measuring bridge is heal compen-
sated against the influence of external tem-

perature by means of two disk thermistors.

The wide application of the microwave oscil-
lator is ensured by a seleetion of modulation
techniques. The major part of the modu-
lation signals is produced by the pulse generator
incorporated with the instrument, external
modulation signals also be

can, however,

infroduced. In accordance with ils versatile
tasks, the pulse generator consists of several
self-contained parts. The repetition -frequency
multivibrator has an anode-coupled circuit
and operates as a monostable multivibrator.
The repetition frequency can be switched over
either for starting the delaying multivibrator
or for feeding directly into the squaring or
phase inverter stage which is for its electrical
design a cathode-coupled multivibrator with
double Lr_igdo? one ol ils halves operates as
phase inverter.

The squaring stage squares, according Lo the
Lest, either the signal of the frequency mulli-

vibrator or the external sinusoidal signal.
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The signal of the frequency multivibrator
starts the delaying multivibrator after passing
through a differentiating cireuit and a series
culter diode. The task of the differentiating
circuit is Lo provide an appropriately high
slope negative signal for the delaying multi-
vibrator. After the differentiating circuit, but
still before the delaying multivibrator, Lhe

undelayed synchronous signal of positive
polarity can be taken off through a separating

stage.

The pulse delaying multivibrator is generated
through the differentiating circuil either by
the signal of the frequency multivibrator or
by the squared external signal. The signal
of the delaying multivibralor starts through
a [urther differentiating circuit and a series
cutter diode, the following pulse duration
multivibrator. Its task here Loo is to provide

a negative signal with high slope.

After the differentiating cireuit, but still before
the pulse duration multivibrator the delayed
synchronous signal of positive polarity gets
through a special separating stage onto the

appropriate external connector,

The pulse duration multivibrator is in its
electrical lay-out an anode-coupled monostable

multivibrator.

The phase inverter stage receives, according
to the test, the squared external or internal
pulse signal ot the external modulating signal,

and inverts their polarity.

The medulator stage is connected to the grid
of the Klystron tube and supplies to the
latter the woltage corresponding to the ope-

ration mode desired according to its operation,

")

The modulation modes can be divided into

four groups :

I. Internal pulse modulation

k2

Internal square modulation
3. External pulse modulation

4. FM modulation (internal or external)

Synehronization is possible in three ways :
1. with positive pulses directly
2. with negative pulses through the phase

inverter stage

3. with sinusoidal signals through the squaring

circuil.

The synehronizing pulses are accessible in Lwo

forms also from the outside through the

corresponding coaxial connectors.

1. Undelayed synchronous signal appearing
simultaneously with the signal form of
the frequency multivibrator or of the

squaring multivibrator

2. Delayed synchronous signal appearing simul-

taneously with the microwave pulse,

The various electronic stages of the Microwave
Signal Generator are provided with current
and voltage by four power supply units of
different design in accordance with their
destination, i. e. with the voltages they have
Lo generate. Their common characteristic
is that all of them supply stabilized D. C.
voltage. Their electronic regulation operates
on the principle of the series regulation and
cach of the power supply units contains a
regulating tube, a control tube and a stabi-
lizer tube corresponding to the desired power.
Power supply unit I. furnishes voltage for the
various stages of the pulse generator and

operates with a selenium rectifier.



Power supply unit II. provides the modulator
stage and operates with a rectifier tube.

Power supply unit III. generates the cavity
voltage for the Klystron tube with the aid

of two rectifier tubes.

Power supply unit IV. generates the voltage
necessary for the repeller of the Klystron
and operates with a rectifier tube.

After having described the basic principle of
design of the measuring instrument, a few
details of construction shall be mentioned,
which are very important for the operation
and stability of the instrument. The precision-
mechanical elements for the tuning are made
with a very high mechanical accuracy, so that
the return accuracy of frequency adjustment
is entirely ensured. Power supply filters have
been used for protection against radiation.

The internal lay-out of the instrument cabinet

EMG=1177

also guarantees maximum freedom from ra-
diation. Powdered iron core chokes of special
high attenuation were used for the wvery
careful microwave filtering of the wvarious
transmission lines supplied with the klystron
and repeller.

The connectors comply with the international
prescriptions both for microwave and for

various other signals in respect of dimensions

and of screw threads.

Tubes used in this instrument :

ECC 82—1 ECC 85—7 EL, 84-3
EF 80—2 PL. 81-5 PY 83—3
EZ 80-—2 VR 75—1 VR 105—1
VR 150 —1 85 A 2—1 5721 /B—1

(The figure after the Type-Number indicates

the number of tubes in use.)

WORKS FOR ELECTRONIC MEASURING GEAR ®* BUDAPEST
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SPECIFICATION

OSCILLATOR
FREQUENCY RANGE.:

ACCURACY OF FREQUENCY
CALIBRATION :

3800 — 7500 Mc/s

+ 1%

FREQUENCY STABILITY
(with 4 109, mains voltage fluctuation):
better than 0,029,

OUTPUT POWER :

min. 1 mV

ACCURACY OF POWER METER : -+ 2dB

ATTENUATOR :
continuously adjustable between
0 and—127 dBm

ATTENUATOR ACCURACY :
better than 41 dB
(between —7 and —127 dB)

OUTPUT IMPEDANCE :
50 ohms (nominal)
VSWR below 2,5

MODULATION MODES :

internal and external pulse
internal square
internal and external frequency modulalion

PULSE AND SQUARE REPETITION
FREQUENCY ;
adjustable between 100

c/s and 8 kefs

PULSE DURATION (length) :
adjustable between 1 to 10 usec

RISE AND FALL TIME
(between 109, and 909, points) :
max. 0,5 wsec

PULSE DELAY :
4 to 300 usec
SYNCHRONIZATION :
internal and external
(with positive or negative sinusoidal signal)

VOLTAGE OF SYNCHRONIZING SIGNAL :
20~ — 1007V

OUTPUT SYNCHRONIZING SIGNALS :
1. delayed
2. undelayed

INTERNAL FREQUENCY MODULATION :
50 ¢/s (mains)

FREQUENCY DEVIATION :
adjustable between 0 to approx. 5 Me/s

EXTERNAL FREQUENCY MODULATION:
the repeller of the Klystron can be modula-
ted through a capacitor

POWER SUPPLY
Voltage :
Frequency :
Consumption :

110, 127, 220 V
50/60 c/s
about 300 VA

OTHER DATA
FINISH :

lacquered steel-sheet cabinel with 2 built-in
handles

DIMENSIONS
(without knobs) :
height 430 mm
width 600 mm
depth 385 mm
WEIGHT : about 47 kg
ACCESSORIES.

1 power cord

1 coaxial screened
plugs ,, N’

4 coaxial connectors plug “AM"’

1 closing lid for instrument case

cable with conneclor

As a resull of continued efforts to improve
the design of instruments, we reserve the
right to change this specification,

WORKS FOR ELECTRONIC

MEASURING
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MICROWAVE SIGNAL GENERATOR
(SHF —X —2 band)

This laboratory measuring instrument operating in the 3-cm micro-
wave band is designed for determining the sensitivity, band-width
and noise factor of microwave receivers, but is equally suitable for
plotting the Q-factor and resonance characteristics of microwave
cavities.

It can be used to advantage as a modulated or unmodulated signal
source for measuring the standing-wave ratios or impedances of

microwave equipments or self-contained units.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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FUNCTION. The functioning principle of the

“Microwawve Signal Generator”
1s identical with that of the type EMG 1177 so
that detailed information will be found in the

schematic diagram of the latter type.

The instrument consists of several main

sections as self-contained units.

The oseillator operates with a reflex Klystron
with external cavity connected to the coaxial
cavily. Tuning of the cavity resonator is
carried out by a so-called *S* plunger eli-
minating any friction and wear. The repeller
voltage is adjusted automatically in each
frequency band to the required level. A built-in
fan cools the oscillator tube during operation.
The frequency of the oscillator can be modula-
ted by several different methods. Most of the
modulating signals are generated by the
built-in pulse generator ; external modulation,

however, is also possible.

The four modes of modulation are the following:
iuternal pulse, internal spuare-wave

external pulse and frequency modulation.

Calibrated voltages coming from the instru-
cut-off attenuator

dB.

ment are divided by a

whose adjustement scale is linear in
Output coupling of the H. F. power is carried
out by means of a loop made from a special
resistance material ensuring at the same time
the impedance of the output of the instrument

and its low standing-wave ratio.

The incorporated power meter operating with
Lhermistor bridges is compensated for changes
in temperature and serves to check the output

of the signal generator.
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The pulse generator consists of several self-
conlained units : the frequency multivibrator
generales the pulse repetition frequency which
is either used for ftriggering the delay-mulli-
vibrator or is fed directly to the square-wave

or phase inverter stage.

Synchronization is possible in  three ways:
directly with positive pulses, with negalive
pulses through the phase inverter stage or

with sinusoidal signals through the square-

wave circuit. The delayed or undelayed
synchronization signals produced by the
instrument are also accessible from oul-
side.

The voltage and power supply of the signal
generator is performed by four separate power

supply units independent from each other.

The instrument is built with precision-

mechanical craftmanship, since the fre-

quency band of instrument demands the

highest degree of mechanical precision.

Mention should be made of the radiation-

free design of the instrument which incorpora-
tes, in addition, input filter circuits as well,
to ensure a2 maximum freedom [rom radiations.
Dimensions and finish of (he microwave
connectors comply with international standard

specifications.

Tubes used in this instrument :

ECC 82—1 ECC 8-—7 EL 84—3
EF 80—2 PL 81—5 PY 83—3
EZ 80—2 VR 75—1 VR 105—1
VR 150—1 85 A—2 5721/B—1

(The figure after the Type-Number indicates

the number of tubes in use.)
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SPECIFICATION

OSCILLATOR

FREQUENCY RANGE :
7000 — 10500 Me/s
ACCURACY OF FREQUENCY
CALIBRATION : + 1%
FREQUENCY STABILITY
(with 4- 109, mains voltage fluctuation) :

better than 0,029,
OUTPUT POWER : min. 1 mW

ACCURACY OF

OUTPUT POWER-METER : + 2 dB

ATTENUATOR :
between 0 — 127 dB
continuously adjustable
ATTENUATOR ACCURACY :
better than -1 dB
(between—7 and —127 dB)

OUTPUT IMPEDANCE : 50 ohm (nominal),

VSWR lower than 2,5

MODULATION :
- internal and external pulse
internal square-wave
internal and external frequency modulation

PULSE AND SQUARE WAVE

REPETITION FREQUENCY :
adjustable between 100 ¢/s — 8 ke/s

PULSE WIDTH::
adjustable between 1—10 usec
RISE AND FALL TIME:
(between 109, and 909, points)

max. 0,5 usec

PULSE DELAY :
4 — 300 usec
SYNCHRONIZATION :
internal and external
(with positive or negative sinusoidal signals)
VOLTAGE OF SYNCHRONIZING SIGNAL :
25 — 100 Vius
OUTPUT SYNCHRONIZING SIGNALS :
1. delayed
2. undelayed
INTERNAL FREQUENCY MODULATION :
50 cfs
(mains)
FREQUENCY DEVIATION :
from 0 to about 5 Mec/s

continuously adjustable

EXTERNAL FREQUENCY MODULATION:
refllector of the Klystron can be modulated

through a capacitor

POWER SUPPLY

Voltage : IO 127, 220N
Frequency : 50/60 c/s
Consumption : about 300 VA

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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OTHER DATA

FINISH :
lacquered steel-sheet case with 2 built-in

handles

DIMENSIONS :
(without knobs):
height 430 mm
width 600 mm
~ depth 385 mm
WEIGHT : about 47 kg
ACCESSORIES :
1 power cord
1 coaxial screened cable with connector
plug “N*’
4 coaxial connector plug “AM”

I closing lid for instrument case

Asaresult of continued efforts to improve the
design of instruments, we reserve the right

to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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CRYSTAL—CONTROLLED
FREQUENCY SPECTRUM GENERATOR

A generator producing high-accuracy frequencies of six orders of
magnitude from audio-frequencies to the radio-frequency range.
The instrument can be used to equal advantage as an active generator
and for passive frequency comparisons as well. As an active generator
it produces sinusoidal signals in three frequency bands, needle pulses
in three frequency bands and signals of wide frequency-spectrum
in four ranges, with a high accuracy corresponding to the incorporated
quartz crystal. The instrument is particularly suitable for calibrating
and measuring the time-stability of wireless receivers, transmitters,
signal generators and wavemeters; it can be used both in the labo-
ratory research work and in the workshop, wherever a high accuracy

of frequency is required.

WORKS FOR.ELECTRHNTC'MEAStniNG.GEAB.

" BUDAPEST
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FUNCTION: The functioning principle of the
“Frequency Spectrum Genera-
tor” is shown in the Block Schematic Diag-
ram below.

Two self-contained, independent crystal-cont-
rolled oscillators form the fundamental part
of the spectrum generator. One of the basic
frequencies, 1 Me/s is divided into four lower
frequencies with the insertion of four multi-
vibrator-type frequency dividing stages viz.:
100 kefs, 10 kefs, 1 kefs and 0,1 ke/s.
The division is decadic in each stage. Adding
to this the crystal oscillator, producing 10 Me/s
frequencies, there are totally six orders of

®© .
EXT.FREQU. 220V
INPUT

—

. Crystal oscillator (10 Me/s)

. Crystal oscillator (1 Me/s)

3. Frequency-dividing multivibrator

(100 ke/s)

4. Frequency-dividing multivibrator
(10 ke/s)

. Frequency-dividing multivibrator
(1 ke/s)

B

by ¢

PULSE MV.
10Mc/s5-10Kefs CHECK

magnitude in which high-accuracy fixed fre-
quencies are available.

There will appear always only one frequency
or frequency spectrum at the terminals owing
to the functional design of the switching
system, at the same time the tubes ofthe
other frequency stages are preheated ready
for switching, so that they will operate at once
on the next frequency change.

By the aid of the mixing stage, incorporated
in the instrument and of the interference
amplifier coming thereafter, an unknown fre-
quency can be compared with one of the basie
frequencies of the generator or with its upper

Mj’j 5

®
8
Al @

O)

SINE WAVES
100c¢/s - 1Kc/s

6. Frequency-dividing multivibrator
(100 ¢/s)

7. Pulse-shaping stage

8. Mixing stage

9. Interference amplifier

10. Low-pass filter (1 kc/s)

11, Low-pass filter (100 c/s)

12. Band filter (10 kc/s)

13. Power supply unit
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harmonic. Such comporative measurements
can be carried out in the four upper frequency
bands, i. e. 10 Mc/s, 1 Mc/s, 100 ke/s, 10 ke/s.
The 10 Mc/s frequency signal is shaped on a
diode signal shaper while the 1 Me/s, 100 ke/s
and 10 ke/s frequency signals are shaped
through a two stage pulse afmplifier and signal
shaper into steep-fronted and slow-slope needle
pulses. According to the Fourrier analysis,
signals of this shape are of the most favourable
and uniform distribution along the frequency
axis. The shaped signals 10 of Mc/s, 1 Mc/s,
100 kecfs and 10 ke/s are led out from the
cathode of the mixing stage to the correspond-
ing coaxial connector. The pulse shaper is
essentially a two-stage, so-called sharpening
circuit in whose circuit a pulse transformer is
used. The self-induction of the transformer
and the stray capacitance of the circuit form
an oscillating circuit and function owing to
the control as a pulse controlled so-called
“ringing’’ oscillator. The self-induction of the
pulse transformer located in the second pulse
shaping circuit, is lower in order so that the
ringing oscillator frequency, developed with
this stray capacitance, should be higher than
in the preceding stage. In consequence, the
spectrum of the needle pulse can be in the
higher frequency range also, as wide as possible.
- The tubes of the pulse-shaping circuit only
operate in the 1 Mc/s, 100 ke/s and 10 ke/s
positions. The “pulse transformers are of an
anti-capacitance design taking into consi-
deration that the amplitude of the pulses is a
function of the magnitude of the stray capa-
citances. The differential frequency of the ““fx’’
external frequency to be compared and of the
switched-on basic frequency stage or of the
harmonics of the latter nearest to the <fx”’

EMG=1181

is raised on the difference amplifier to the
appropriate level. Transmission of the ampli-
fying frequency is controlled by a double
T link tuned to 10 ke/s and an RC part as low-
pass filter. The amplitude of the output
signal can be adjusted with a potentiometer.
The sinusoidal signals get, after cutting off
the harmonics content of the 1 ke /s and 100 ¢/s
multivibrators — which is performed by two
low-pass filters — also through the amplifier
to the output.

The incorporated magic eye can be used for
0 indication when, at the measurement of
signals, they are difficult to detect even with
a head-phone.

The correct ratio of division of the frequency-
dividing multivibrator has to be checked from
time to time. For checking purposes the
signals of the multivibrator are fed to a sepa-
rate coaxial connector. An oscilloscope is used
for checking the division; a Lissajous figure,
produced with the 100 c/s and the 50 cJs
mains frequency, supplies the necesary in-
formation. In case of discrepancy the trimmer
capacitors easily accessible for adjustment are
used.

The power supply unit supplies voltage and
current Lo the various stages of the instru-
ment. In order to provide for the required
high stability, the voltages necessary for the
operation of the oscillators and multivibrators

have been stabilized.

Tubes used in this instrument :

EF 80—5 ECC 85—4 EF 86—1
ECH 81—1 EM 80—1 EZ 80—1
VR 150—1

(The figure after the Type-Number indicates
the number of tubes in use.)

WORKS FOR ELECTRONIC MEASURING GEAR #
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SPECIFICATION

FREQUENCIES
A) “PULSE™ OUTPUT:
shaped sinusoidal signals 10 Me/s

needle pulses 1 Mec/s
needle pulses 100 ke/s
needle pulses 10 ke/s

B) “MV CHECK” OUTPUT:
unshaped pulses of the frequency-divided
multivibrators

100 ke/s
10 ke/s
1 kefs
100 c¢fs

C) “SINE WAVES” OUTPUT:
sinusoidal signals 1 kefs
sinusoidal signals 100 ¢fs
FREQUENCY ACCURACY : 1.10-°

after reaching thermal equilibrium, i. e.
after heating for about 2 hours at 22° C
Temperature coefficient of built-in quartz
oscillator between -415 and --60°C :
better than 2.10-/°C

OUTPUT IMPEDANCE
SPWLSE:” QU TRUT ;
min. 350 ohms

“MV CHECK” OUTPUT:
min. 3 kohms

“SINE WAVES” OUTPUT:

min. 150 ohms
OUTPUT VOLTAGE
“PULSE’" OUTEUT :

min, 1 V.o
“MV CHECK™ OUTPUT:
min. 1 V,,
“SINE WAVES’ OUTPUT:
(at 1 ke/s and 100 ke/s) :
miny 11 Vo

EXTERNAL FREQUENCY :
INPUT VOLTAGE:
10 mV—10 V
INPUT RESISTANCE :
about 50 kohm || 50 pIF
INTERFERENTIAL MARKS
with an internal
1 Me/s, 100 kefs, 10 kefs repetition signal :
up Lo min. 30 Mec/s
with a 10 Me/s repetition signal :
up to min. 200 Mec/s
Indication :
with built-in magic eye or
with head-phone

POWER SUPPLY

Voltage : 110, 127, 220 V
Frequency : 50/60 c/s
Consumption : about 55 W

OTHER DATA
FINISH :

lacquered steel-sheet cabinet with 2 metal
carrying handles

DIMENSIONS :
(without knobs and handles) :
height 245 mm
width 500 mm
depth 400 mm
WEIGHT : about 22 kg

ACCESSORIES :
1 power cord
2 coaxial screened cables, with connector
plugs
2 coaxial connector plugs “Am’’

As a result of continued efforts to improve
the design of instruments, we reserve the right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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CRYSTAL-CONTROLLED
SECONDARY FREQUENCY STANDARI)

This instrument is a high- on secondary frequency standard,
designed for the generation of radio- and audio-frequencies and is
suitable for use in calibrating and checking the frequency in labo-
ratories and in the mass production.
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FUNCTION: The functioning principle of the
“Crystal Controlled Secondary
Frequency Standard” is shown in
the Block Schematic Diagram below.

Eight different frequencies are generated by
the equipment. (One stage and his pertaining
reserve, has been left vacant for optional
subsequent extension.) The various frequencies
are produced by means of a single quartz
oscillator and of frequeney multiplier and
attenuator units. The quartz oscillator has
a frequency of 100 ke/s. The controlling
crystal provides for the accuracy and stability
of frequency. In the appropriate stage o-f the
equipment, the 100 kc/s basic frequency is
multiplied by means of distortion -circuits
first to 1 Mc/s and subsequently to 10 Mec/s.
Amplifier stages raise the multiplied frequencies
to the necessary output level and band-filters
suppress Lthe undesired disturbing frequencies,
Frequency division is perforned from 100 ke /s

to the necessary frequencies of 10 kefs,

1. 100 ¢/s crystal oscillator

2. 1 Mc/s frequency multiplier and amplifier
3. 10 Me/s frequency mulliplier and amplifier
4. 10 ke/s frequency multivibrator

5 kefs, 1 kefs and 200 ¢/s and finally to
H0 c¢fs. This division is performed by
multivibrators, corresponding with the num-
ber of the stages. Filter circuits dimensioned
for this purpose, select the required fre-
quencies from the oscillations of the multi-
vibrators.

The crystal controlled secondary [requency
standard operates on the principle of the
comparative measuring method. It is to be
used therefore primarily for measuring equip-
ments with frequencies wariable within the
same range. Lower frequencies are measured
by means of Lissajéus figures ; for higher
frequencies a separate auxilliary equipment
is used to produce the harmonics of the sinus-
oidal standard frequency in the particular
measuring range. The oscillation of the fre-
quency range to be measured can be identified
with the corresponding points of the standard
frequency band. Notwithstanding their high

accuracy and constancy, the frequency stan-

LC

ouTPUT

5. 5 kefs frequency multivibrator
6. 1 ke/s frequency multivibrator
7. 200 c¢/s frequency multivibrator
8. 50 c¢/s frequency multivibrator

9. Power supply unit



dards produced by the apparatus, secondary
standards as they are, require by all means
a comparison with some primary standard
and a testing on that basis. For that purpose
there is a built-in elockwork to be synchron
nized with the standard frequency and com-
pared to the astronomic time. As an alterna-
tive approach, the oscilloscope can be used
to form Lissajous [ligures easy to compare
with the standard frequency. Corrections
can be made with the capacitor of the control
oscillator,

The frequencies of the control oscillator and the

EMG=1188

spare control oscillalor are also comparable,
In order to ensure the stabilily of operation of
the equipment, the necessary direct voltages
are supplied by stabilized power supply, the
heater voltages of the more delicate stages

by a regulating transformer.

Tubes used in the instrument :

6 AU 6—11 6 AQ 5—8 6.J 6—-10
6 SJ 7—2 6 L6 G—4 PV 200/600-2
2 X 22 VR 105—2 3 KP 1-—1

(The figure after the Type-Number indicates

the number of tubes in use.)

SPECIFICATION

FIXED FREQUENCIENS :
20 cfs, 200 cfs
1 kefs, 5 kefs, 10 kefs, 100 ke/fs
1 Mc/s, 10 Mc/s

CONTROL OSCILLATOR
FREQUENCY : 100 ke/s

ACCURACY : 1059
(adjustable by fine regulation to an
external frequency standard)

STABILITY : 2,10—°
(at an ambient temperature of
18 — 22 C°)

TEMPERATURE COEFFICIENT OF

QUARTZ CRYSTAL: 5.10=7/C°
(between 20 and 60 C°)

RF OUTPUT VOLTAGE
(without load) :

RF OUTPUT RESISTANCE :

AF OUTPUT VOLTAGE
(without load):

AESQUTEIT RESISTANCE :

min, 3 V
150 ohms

min.” 5 X
600 ohms

POWER SUPPLY
Voltage :
Frequency :

110 or. 220 V
50/60 cfs

Consumption : 270 W

OTHER DATA
FINISH :
lacquered steel-sheet cabinet with 2 doors

DIMENSIONS :
height 1455 mm
width 850 mm
depth 345 mm
WEIGHT : 105 kg

ACCESSORIES :
1 power cord
1 coaxial screened cable with connector

plug

As a result of continued efforts to improve
the design of instruments, we reserve the right

to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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The secondary frequency standard is used for calibrating
radio receivers and transmitters, audio-frequency gene-
rators and wavemeters wherever radio and audio-frequen-
cies are measured and checked with a high-degree of
accuracy.

The entire equipment is housed in an upright cabinet of
comparatively little depth, fitted with two locking doors.
It includes two fully identical parts, located symmetrically
at the right and theleft side. With any breakdown, occurring
in a stage of the actually operating side, the apparatus
can be switched over to the corresponding stage of the
reserve side.

The additional facility provided by this arrangement is
that production can be carried out without interruption
ewen with some defect on one side of equipment.
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TV SIGNAL AND PATTERN GENERATOR

Since the development of TV engineering an increased demand exists
for measuring instruments, to help in the tuning and adjustment prob-
lems of the TV receiver independently of the programme. It is well
known, that in radio engineering the various signal generators are
used for this purpose. By the fact, that at present at least TV prog-
rammes are generally much shorter than radio programmes, further
that a TV receiver owing to its weight and dimensions, is less con-
veniently transportable for repair and service, it underlines the
importance of this instument. The TV Signal and Pattern Generator
permits each significant stage of a TV receiver Lo be examined
in a simple way, since the instrument produces several different
signals and patterns each corresponding to standard specifications

accepted in international TV engineering.

WORKS FOR ELECTRONIC MLAQURI’\]G GI‘AR
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FUNCTION: The functioning principle of the
*“TV Signal and Pattern Gene-
rator’” is shown in the Block Schematic
Diagram below.

With the instrument the dimensions, position,
sharpness, linearity, ete. of the picture and
the intermediate frequency stages of the
receiver can be examined. The 5 different
patterns produced by the instrument permit
the correct operation of the picture stage Lo
be examined. The desired pattern can be
selected by means of a switch, at the same

lime the generators of the not wanted pattern
are switched off. The full signal, continuously
adjustable at about 1 V, -+ ve and — ve
polarity is led out through capacitor and is
accessible on the front panel.

The HF section of the apparatus can be
switched over by means of an up-to-date
revolving drum to 12 fixed frequencies,
corresponding exactly to the image carried
frequency channels, prescribed by the OIRT.
To special order the instrument can be supplied
with irequencies corresponding to those pres-
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Combined synchronizing signal clipper
Syne signal -|- image signal integrator
Phase inverter
High-frequency oscillator
Cut-off stage
Video modulator
M modulator
Intercarrier oscillator
Audio-frequency oscillator

High-frequency attenuator
Power supply unit
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13.
14.
15.
16.
147
18.
19:
20.
21,
22,



cribed by the CCIR or even in a special design
with which the 12 channels are tuned op-
tionally according to OIRT or CCIR. Appart
from the 12 positions mentioned above, the
revolving drum has three additional posi-
tions for producing TV — II belween 16 and
45 Mc/s divided into three ranges with appro-
priate overlapping and continuously adjustable
with a separate variable capacitor.

The symmetrical output resistance ot the HF
signal divider is of 240 ohms, aligned to the
240 ohms input resistance of the usual TV
receivers. The output attenuator (voltage
divider) can be adjusted in three fixed steps.
The versatility of the instrument is enhanced
by five ditferent modulations in
five steps.

The intercarrier frequency is generaled with
very high accuracy by an oscillator for 5,5
and 6,5 Mc/s and is subsequently FM modu-
lated by a special 1000 c¢/s oscillator. The
latter is necessary for testing the audio IF
stage of the TV receiver.

achieved

EMG=1193

The instrument features in all its stages
double tubes, mainly double triodes, thus
providing for an economic combination of each
stage and each application of the tubes. With
the same. end in view the double triodes are
all of the same type for easy replacement,
The total current and voltage supply of the
equipment is provided by a power supply unit
operating with two rectifier tubes. To eliminate
mutual interferences, caused by the warious
stages of the instrument, filtering of each
stage is carried out by filter-chains consisting
of carefully dimensioned RC-units. The plate
voltage for the H. Y. oscillators is stabilized
by a special stabilizing tube, necessary for
frequency stability.

Tubes used in this instrument :
ECC 85—11 ECH. 81 —1 EZ 80—2
VR 150—1

(The figure after the Type-Number indicates
the number of tubes in use.)

SPECIFICATION

TV PICTURE FREQUENCY CHANNELS :

according to OIRT standards

Channel

1 49,75 Me/s
Channel 2 59,25 Mec/s
Channel 3 77,25 Mec/s
Channel 4 85,25 Mce/s
Channel 5 93,25 Mc/s
Channel 6 175,26 Mec/s
Channel 7 183,25 Me/s
Channel 8 191,25 Mc/s
Channel 9 199,25 Me/s
Channel 10 207,25 Mec/s
Channel 11 215,25 Mc/s

Channel 12 223,25 Mc/s

FREQUENCY ACCURACY : + 1,0%

OUTPUT VOLTAGE :

on channels 1-—12 min. 100 mV

OUTPUT ATTENUATOR
(voltage divider) :
adjustable in three steps
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ATTENUATION
(voltage division ratios) :
1 #3105 215100, 121000
OUTPUT IMPEDANCE :

240 ohms (symmetrical)

TV INTERMEDIATE FREQUENCY :
16 — 45 Me/s
continuously adjustable

+ 3%

in three ranges:

FREQUENEY ACCURACY:;
OUTPUT VOLTAGE (TV—IF):
' min. 100 mV
INTERCARRIER FREQUENCIES :
5,0 and 6,5 Mec/s

FREQUENCY ACCURACY :

+ 0,19

VHF INTERMEDIATE FREQUENCY :10,7 Mc/s
FREQUENCY ACCURACY : 2 w10, 1%
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LINE FREQUENCY :
(free running oscillator) 15,625 cfs
FREQUENCY ACCURACY : + 2%
PICTURE FREQUENCY :

20 ¢/s synchronized from mains
ACCURACY OF LINE AND FRAME
SYNCHRONIZING SIGNALS :

4 209, in relation to Standard

(no equalizing pulses)

PATTERNS :

I. white field, limited by blackening signals

5 horizontal black-and-white bars of
equal width

3. b vertical black-and-white bars ol equal

width

8=

4. combination of 5 horizontal and 5 ver-
tical black-and-white bars
(pattern 2 and 3 together)
gradation in 5 x 5 light steps
6. 1000 ¢/s sinusoidal signal
AM mod. with 609, depth
(without syne. and blanking signals)

VOLTAGE OF VIDEO SIGNALS:
about 1 V peak, continuously adjustable

POLARITY OF VIDEO SIGNAL :
+ or — (led out through capacilor)

FM MODULATION :
in 5 stages
1. no carrier frequency
. unmodulated
1000 c¢fs 4+ 109,
AT = about 75 kec/fs
4. FM—IF frequency 1000 c/s
4= 10%, A f —ahout 75 kefs
5. EXT. MOD. about 0,1 V/ke/s
sweep, at 1000 c/s
max, input voltage 15 V

o]

w N

MODULATION MODES :

1. picture-carrier frequencies modulated
according to patterns

2. intermediate frequencies modulated
according to patterns

3. picture-carrier frequencies modulated
according to patterns, together with
intercarrier frequencies according to FM
modulation variations.

4. intermediate frequencies modulated ac-
cording to patterns, together with inter-
carrier frequency according to FM mo-
dulation variations

o

intercarrier frequencies or VHF inter-
mediate frequency according to FM
modulation variations.

POWER SUPPLY

Voltage : 110, 127, 220°°V
Frequency : 50/60 c/fs
Consumption : about 80 W
OTHER DATA
FINISH :

lacquered steel-sheet cabinet with carrying
handles

DIMENSIONS:
(without knobs and handles) :
height 270 mm

width 360 mm
depth 245 mm

WEIGHT : about 15 kg

ACCESSORIES :

1 power cord

As a result of continued efforts to improve
the design of instruments, we reserve the
right to change this specification.
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TV SWEEP GENERATOR

A measuring instrument designed for calibrating and checking H. F.,
I. F. and video stages of television receivers, used to equal advantage
in the laboratory and in the workshop. The characteristic. curves
of the amplifiers and filter circuits under test are plotted on screen
of a cathode-ray tube of an external oscilloscope connected to the
instrument. '

The instrument is suitable for testing two-and four-poles within the
frequency range of 100 kc/s to 230 Mc/s. Examination of the response
curves is facilitated by the adjustable frequency deviation from
0 to 10 Mc/s. The frequency signals are produced by the built-in

crystal-controlled marker generator.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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FUNCTION: The funclioning principle of the
<PV S weep Generator” is shown
in the Block Schematic Diagram below.
The instrument consists of four principal parts
which are wvery ecarefully screened against
each other.

The tunable oseillator producing the basic
frequency is frequency-modulated ; this is
obtained by tuning-off the oscillator circuit
coil. The coil is provided with a ferrite core
whose permeabilily also changes with the
alteration of premagnetization so that the
inductivity of the coil also changes. An iron
core yoke is used for changing premagnetiz-
D.C. and 50 c¢/s A. C. also are con-

ducted into the coil of the yoke.

ation ;

1. Variable oscillator
2. Fixed oscillator and mixing stage
3. Cathode-follower stage

The output wvoltage level of the wvariable
oscillator fluctuates under the frequency de-
viation, This fluctuation is eliminated by the
three-stage regulating unit providing for the
constant level of the output signal. The third
electron tube of this unit performs blanking
of the oscillator in the flyback period of the
cathode ray. The signals of the wvariable
oscillator appear on the “OUTPUT II'* jack.
Since the FM oscillator operates in the fre-
quency range of 40 to 230 Mc/s, the signals
have to be produced, in the O to 40 Mec/s
range, by mixing. A fixed oseillator tuned
to 110 Me/s is provided for this purpose. One
system of a double electron tube produces

the oscillation, the other system operates as

4. Output level regulating stage
5. Frequency signal (marker) generator
6. Phase shifter stage

7. Power supply unit
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mixer. The signals produced in the 0 to 40
Mc/s frequency range are led out to the
connector jack marked “OUTPUT I,

If in the course of measurements carried out
with the instrument, frequencies have to be
identitied,
with fixed frequency signals (markers). A erys~

this is done most conveniently

tal controlled signal generator, incorporated
with the instrument and producing signals
of 10 Mec/s and 2 Mc/s frequency, serves this
purpose. These
getting into another mixing stage and being

amplified, appear in the form of negative

signals or the harmonics,

pulses.
The ,,marker’’ points are shown on the screen
of the cathode-ray tube in the luminous line

in the form of blanks.

Voltage and current are supplied Lo the
various stages of the instrument by the power
supply unit. Stabilized DC as reference voltage
tube
stabilizing the outputl level. A further voltage
of about 3 V is led out to the front panel.
This

connected to the instrument as

passes hence also on the regulating

voltage is used for the oscilloscope
horizontal
deflecting voltage ; its phase can be shifted

so as to receive with an adequate adjustment

EMG=1194

an approximately square image on the screen
of the cathode-ray tube. In view of the diffe-
rent H. F. signals generated in the instrument
its power supply input part is provided with
H: B filter=

chain which is stopping any random H. F.

an adequately dimensioned

signals that might get out onto the power
supply.

The DC voltage and filament voltage input
circuits of the master oscillater are equally
provided with filters to prevent propagation
of the harmful H. F. signals. Moreover, the
delicate H. F. circuits of the instrument are
carefully screened.

On

transformers (BALUN transformers) are supp-

lied with the instrument. These transformers

special order two different impedance

are designed to match the 75 ohms asymmet-
rical output to the 300 or 240 ohms symmetri-

cal inpul impedance of TV receivers.

Tubes used in this instrument :

EC 81-—1 E 8 CC—1 ECC 85—1
EF 80—1 6 AL 5—1 PL 53-—1
PCEF 82—1 EZ 81—1 VR 1056-—1

(The figure after the Type-Number indicates

the number of tubes in use.)

WORKS FOR ELECTRONIC MEASURING GEAR *
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SPECIFICATION
FREQUENCY RANGE : 0 — 230 Me/s
in 5 bands
FREQUENCY BANDS :
OUTPUT 1: (mixed) 0 — 40 Mc/s
OUTPUT II:
40 — 70 Mc/s
70 — 110 Mc/s
110 — 180 Mc/s
180 — 230 Mc/s
(continuously tunable in each band):
FREQUENCY MODULATION : 50 c/s
FREQUENCY DEVIATION :
between 0 and 10 Mc/s

continuously adjustable
The ,,0”’ line :
during half period of the flyback time
oscillation of the oscillator is stopped.

OUTPUT VOLTAGE
between 0 and 40 mc/s :
between 40 and 230 mec/s :

OUTPUT ATTENUATOR :

continuously adjustable up to 80 dB

OUTPUT IMPEDANCE :

75 ohms (asymmetric)

VARIATION OF OUTPUT LEVEL
(with 10 Me/s max. deviation :

max. 0,1 dB/Mc/s.

50 MV
100 MV

FREQUENCY SIGNAL (MARKER)
GENERATOR :
quartz crystal controlled
FREQUENCIES :
10 Mc/fs or 2 Me/fs
SIGNAL SHAPE :
negative, needle pulse
FORM OF APPEARANCE :
blanking-lighting up; repeated blanking

SIGNAL VOLTAGE :
about 50 V

BAND-WIDTH OF SIGNALS :
about 150 ke/s

TIME-BASE VOLTAGE
(for oscilloscope) :
about 3 V., /50 ¢/s
(phase adjustable)

POWER SUPPLY

Voltage : 110, 127, 220 V
Frequency : 50/60 c/s
CONSUMPTION : 150 VA
OTHER DATA
FINISH :

lacquered steel-sheet cabinet with 1 leather
carrying handle

DIMENSIONS
(without knobs and handle) :

height 3565 mm

width 265 mm

depth 260 mm
WEIGHT : about 10 kg

ACCESSORIES :
1 power cord

1 coaxial screened cable with plugs, without
terminating resistor

1 coaxial screened cable with plugs and
built-in 75 ohms terminating resistor,

1 coaxial screened cable, with plug on
olie end="—

1 measuring cap for Noval tube

Accessories supplied on special order :
EMG—1199—75/300 Balun transformer
EMG—1199—75/240 Balun (ransformer

With every transformer
L coaxial screened cable is supplied.

or

As a result of continued efforts to improve
the design of instruments, we reserve the
right to change this specification.

WORKS FOR ELECTRONIC

MEASURING GEAR
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PORTABLE TV TESTER

The portable TV tester is a light-weight measuring instrument inclu-
ding all devices that may be required for the service testing of TV
receivers or for the location of occasional faults in them. The test
equipment comprises several main units which ensure, according
to the given switching facilities, the various tasks to be carried out.
These units are : the oscilloscope, the D. C. and A. C. VT voltmeter
(read-off on the oscillator screen), the AM/FM signal gener tor, the

pattern generator and the wobbulator,

WORKS FOR E‘LECTRONIC MEASUBING GEABV_."_.-
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FUNCTION : The functioning principle of
e BP0 tivatbsSe ST NI e s ¥iie St
in the Block Schematic Diagram below.

is shown

The instruments most important part is the
AM /FM signal generator with frequency bands
covering the entire TV signal range. The
frequency accuracy of the signal generator
meets all requirements ariéing in servicing
work., Its operation relies upon mixing the
frequencies of a constant and a wvariable
oscillator. The high-frequency output voltage
is continuously adjustable. With the 1000 c¢/s
frequency of an other incorporated fixed
oscillator, the generator signals can be modu-

lated in two ways, either AM or FM.

1. Fixed oscillator with ferrite modulator
2. Mixer- and AM-stage

3. Variable oscillator

4. Modulation signals stage

One swi ching facility p-rmits the equipment
to be used as a webbulator with a 50 ¢/s
mains frequency and a frequency swoep f
about -+ 5 Me/s.

Another important part of the TV tester is the
pattern generator which, depending upon the
actual switch position, produces five horizon-
tal or five wvertical black-and-white bars,
without synchronizing signals.

The pattern signals ¢numerated, which admit
of suitable focussing on the screen of the
picture tube, are well suited — within the
limits of practical requirements — for testing
the linearity of the TV-receiver.

The instrument also includes an oscilloscope

5. Output H. F. attenuator

6a. Oscilloscope input attenuator
6b. Oscilloscope vertical amplifier
6ec. Oscilloscope time-base generator

7. Power supply unit
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with an up-to-date cathode-ray tube, 7 c¢m in

diameter, which offers a wvariety of testing

facilities. The frequency range of the oscillo-
scope vertical amplifier and its linear distorli-
on comply with those of a normal oscilloscope
of similar dimensions. The same properties are
exhibited by the horizontal amplifier and the
time-base generator. The D. C. coupling
method of the amplifiers adapts the instru-
ment and its oscilloscope to the testing of
D. C. Voltages. The oscilloscope — properly
calibrated — can be used either as an A. C.
or as a D. C. V. T. voltmeter; moreover, in
connection with a suitable measuring head,

it can be employed for the testing of high

EMG=1195

voltage up to 30 kV also encountered during
the testing of TV receivers.

The power supply unit has a separate rectifier
tube to feed woltages for the electronic
stages and another rectifier tube with sele-
nium rectifier to supply accelerating voltage
for the cathode-ray tube. The anode voltage
of the oscillators is stahilized so as to keep
the frequeney on a constant level.

Tubes used in this instrument :

EF 80—3 ECL 82—1 ECC 85—1
EZ 80—1 AZ 11—1 VR 150—1
DG 7/6—1

(The number after the Type-Number indicates

the number of tubes in use.)

SPECIFICATION

AM/FM SIGNAL GENERATOR

FREQUENCY RANGES: 5 — 230 Mc/s
(in two bands)
5 — 70 Me/s
- 230-Me/s

Frequency Band [:
Frequency Band I1: 165 -
Frequencies of Band I and II are present
simultaneously on the output connector
+ 1,5% or 1,5 Me/s

whichever is the greater

Frequency accuracy :

Frequency calibration with a
quarz crystal oscillator of 10 Me/s

Output voltage : about 20 mV

AM MODULATION
FREQUENCY :
MODULATION DEPTH :
FM MODULATION
FREQUENCY :

1000 ¢/s
aboul 809,

1000 ¢/s

A I = about 150 ke/s

continuously adjustable
TV-PATTERNS :

5 horizontal black-and-white strips

5 vertical black-and-white strips
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WOBBULATOR
FREQUENCY DEVIATION :
about 45 Mc/s
A = 80¢ls

continuously adjustable

CATHODE-RAY OSCILLOSCOPE
VERTICAL AMPLIFIER

FREQUENCY RANGE :
3 30 ¢fs — 100 kefs
LINEAR DISTORTION : + 3 dB
(relative to 1 ke/s):
up to 200 kefs - 6 dB
SENSITIVITY :
(for A.C. exam.) 100 mV,./em
(for D..C. exam) 3 V/em
TIME-BASE GENERATOR
FREQUENCY RANGE :
about 20 ¢/s — 18 ke/s
(in 2 bands)

Band I: about 20 — 60 c/s
(FRAME)

Band 1I: about 6 — 18 kefs
(LINE)
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VACUUM TUBE VOLTMETER
A. €. MEASURING RANGE :
1, 3, 10, 30, 100, 300 Vpp
MEASURING ACCURACY : + 159,
D. €. MEASURING RANGE :
5, 15, 50, 150, 500V
MEASURING ACCURACY : 4+ 159,
WITH H. T. MEASURING HEAD :
up to 30 kV
MEASURING ACCURACY : + 259,
POWER SUPPLY
Voltage 110, 127, 220 V
Frequency 50/60 cfs
Consumption 65 W

OTHER DATA

FINISH :
lacquered sheet-steel case with carrying
handle
DIMENSIONS :
(Without knobs and handle) :
height 330 mm
width 430 mm
depth 220 mm

WEIGHT : about 15 kg

ACCESSORIES :

1 power cord
Acccessories delivered on charge extra :
1 EMG 1392 H. V. measuring head with
plug (30 kV)
1 EMG 1393—1 Measuring prod for voltage
measurement (direct)
1 EMG 1393—2 Measuring prod for voltage
measurement (with built-in resistor)

As a result of continued efforts to improve
the design of instruments, we reserve the
right to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR
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LABORATO RY STANDARD
SIGNAL GENFRATOR

VARIOUS EMG SIGNAL GENERATORS

1162/ 1163 1174
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EMG—1162/B WORSKHOP SIGNAL GENERATOR

FUNCTION: As to its electrical design the
RE oscillator has LC coupling, the variable
capacitor of the oscillator ecircuit has fine

adjustment for tuning. The AF oscillator
generates the 400 c¢/s frequency required

for the modulation of the radio frequency
signals, this frequency is accessible in two
different voltages, also on a separale jack
for audio-frequency measurements. The amp-
litude-modulated radio-frequency signal is app-
lied through an attenuator to the screened
coaxial output jacks. The attenuator adjustable
in decadic steps provides [or frequency inde-
pendent voltage division. The decimal division
of the continuously adjustable linear scale
and the decadic graduation of the multi-step
attenuator permits convenient readings of
the attenuation rates under test; simple

multiplication of the two scale readings will
give the value of the output voltage in pV.
Radiation of the oscillator is reduced lo a
practically negligible level by efficient screening
of the instrument.

SPECIFICATION

FREQUENCY RANGE : 100 kefs — 20 Mc/s
(in six bands)

FREQUENCY ACCURACY: =29
OUTPUT VOLTAGE: 1 uV. — 0,1 V,
continuously adjustable

MODULATION : internal 100 ¢/s,

external 50 — 10 ke/fs

IMG —1163 LABORATORY STANDARD SIGNAL GENERATOR

FUNCTION: The RF oscillator operates on
the feedback principle. Oscillations of the
required frequency can be adjusted by switch-
ing over the coils of the corresponding wave
band and tuning the variable capacitor of the
oscillating circuit. The frequency of each
band is calibrated. The AF oseillator generates
two different fixed frequencies, The radio-
frequency signals can be modulated in adjust-
able depth with one of them or with the
adjustable frequency of a separate generator.
The amplitude-modulated radio-frequency sig-
nals appear on two screened coaxial jacks.
Careful design of the attenuator, consisting
of resistive elements only, guarantees a fre-
quency-independent attenuation. A signal ha-
ving an informative value of about 1 V is
available on one of the coaxial jacks. Voltage
can be checked with the built-in V. T. velt-
meter 3 switching over its indicating instru-

ment, it shows the percentage value of the
adjusted modulation depth. The power supply
transformer acting as regulating transformer
eliminates the fluctuations of the mains
voltage. ‘-

SPECIFICATION

FREQUENCY RANGE : 85 kcjs — 35 Mc/s
(in six bands)
4= 19

(up to 30 Mc/s)

FREQUENCY ACCURACY :

OUTPUT VOLTAGE :
adjustable hetween 0,5 «V and 0,1 V
OUTPUT ATTENUATOR :
adjustable in 5 decadic steps and continuously
INTERNAL MODULATION :
400 c¢/s and 1000 c¢/s

EXTERNAL MODULATION : 30— 15000 ¢fs

EMG—1174 VHF SIGNAL GENERATOR

FUNCTION: The frequency range is divided
into three ranges. The VHF osecillator is of
special design, each range having an inde-
pendent oscillator tube and tuning capacitor.
The wvariable capacilor consists of three
stators independent of each other and of a
single common rotor. In accordance with the
Irequency bands the common rotor passes
through the stator plates. The anode voltages
of the oscillator tubes are switched on at the
same time so that contact trubles resulting
from change-over of the oscillating circuit are
eliminated. The voltage of the VHF oscillator
gels through a capacilive system attenuator
to the coaxial output jack. Frequency inde-
pendent voltage division is warranted by the
attenuator, The VHF signals can be both
amplitude- and pulse-modulated since the
measuring instrument comprises an AF oseil-
lator and pulse generator for modulation
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purposes. The latter can also be used inde-
pendently. Voltage is controlled by the built-in
V. T. voltmeter whose indicating meter, when
changed over, also shows the percentage value
of the adjustable modulation depth. The
power supply unit provides stabilized voltages
for all stages. The filament wvoltages of the
VHEF oscillator tubes are kept on a constant
level by a special regulating transformer.

SPECIFICATION

FREQUENCY RANGE : 20 — 280 Mc/s

(in three bands)
FREQUENCY ACCURACY : + 2%
OUTPUT VOLTAGE : 1 uwV — 10mV
INTERNAL MODULATION (AM): 40) c/fs
PULSE MODULATION : 25 c¢fs — 10 ke/s
EXTERNAL MODULATION: 50 ¢/s — 15 ke/s



VARIOUS EMG FREQUENCY METERS

1611 1612  1631/B
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RF WAVEMETER

A measuring instrumenl operating by the
absorption measuring method, particularly
suitable for quick workshop measurements
and most easy to handle.

FUNCTION. The rod antenna supplied as
accessory is coupled to the input of the mea-
suring instrument. The input radio-frequency
signals are fed into the tuning circuit, featuring
according to each band, separate RF coils
and variable tuning capacitors. According Lo
the absorption prineiple, the measuremenl
absorbs energy from the tuned circuil to be
tested and the tuned circuil of the wavemeter
gets, if properly tuned, into resonance with the
1ediated frequency to be measured. Thereby
an a. c¢. voltage is produced in the tuning
circuit of the wavemeter and this a. c. is afler
rectification indicated by the instrument. The
H. F. current is rectified not by an electron
fube but by a germanium diode so thal no
power supply is needed. The scale of the
variable tuning capacitor, being frequency

calibrated according to the measuring ranges,
makes direct reading possible. The linear
graduation of the scale serves by the aid of
the individually calibrated frequency curves
supplied with the instrument for direct reading,
which means greater care in reading and at the
same time higher accuracy ol measurement.

SPECIFICATION
FREQUENCY RANGE :
90 kefs to 50 Mefs
(in 6 ranges)
SENSTIIVITRY
the instrumentl indicates
min. 0,3 V inpul vollage
MEASURING ACCURACY :
(with direct reading) : {297
(with indirect reading) :
up to 25 Me/s + 0,259%,
above 25 Me/s 4+ 0,59,

EMG=1612

VHF FREQUENCY METER (500 Mc¢/s)

A sensitive measuring instrument suitable
for the measurement of frequencies generated
in the VHE band of ultra-short waves, also
used to advantage for laboratory measure-
ments.

FUNCTION. The resonance of the built-in
tuning circuit can be adjusted by changing
Lhe length of a single inductance, of the
tuning are. The whole frequency range is
divided into four bands which can be changed
over, with a low-loss change-over switch.
- With three wave-bands, fixed capacitors are
coupled to the oscillating cireuit, the tuning
arc alone forms, together with its self-capaci-
tance, the oscillating ecircuit whose tuning
ccale is calibrated directly in frequency. For
obtaining the tuned circuit coupling as a rule,
simple approachment of the instrument

will do if the test frequency i.e. the radiated
energy is sufficient so that there is no need
of direct connection. The resonant position
in agreement with the frequency of the tuned
circuit to the tested is indicated, after adequate
rectification, by the built in meter. A silicone
diode is used for rectification so that there
is no need for any current supply.

SPECIFICATION

FREQUENCY RANGE:
50 to 500 Me/s,
i. e. 600 to 60 em (in 4 ranges)
MEASURING ACCUBRACY :

up to 400 Me/s + 19,
above that -+ 29

EMG=1631/B

DIRECT-READING FREQENCY METER (100 ke/s)

FUNCTION. The signals to be measured, which
may vary within very wide voltage limils,
first are fed into the wide band amplifier
stage from where they pass Lhrough L(wo
shaping stage (squaring), the latter also
acting as power amplifier. The signals, squared
and sufficiently amplified, proceed to the
differentiating and pulse counting stage, their
mean values being indicated by an instru-
ment calibrated directly in terms of frequency.
The various stages are provided by the power

supply unit with stabilized anode vollage.
The measuring instrument can be calibrated
with a 50 ¢/s A. C. mains frequency or with
an external generalor.

SPECIFICATION
MEASURING RANGE: 20 e¢fs — 100 ke/s
(in 7 ranges)

MEASURING ACCURACY : + 3%

)
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The O marked group comprises oscilloscopes and their auxiliary instruments.

Enumeration follows in the order of the upper [requency limil.

0,1 efs — 10 ke/s Industrial Oscilloscope

20 ¢fs I Me/s Oscilloscope

20 ¢/s — 5 Mejs Double-Beam Oscilloscope

2 efs — 8 Mejs Time Measuring Oscilloscope
3 cfs — 10 Me/s TV and Pulse Oscilloscope
0 — 25 Mc/s H. F. Oscilloscope

In addition to the above instruments this group

also comprises our well-known oscilloscopes :

We mention here the small-size “SERVOTEST” Oscilloscope

SPECIAL OSCILLOSCOPE

Cathode-Ray Electrocardiograph

1538 /B
1535
1551
1548
1543 /B

1546%*

1541 /C

1931/B

9911

AUXILIARY INSTRUMENTS FOR OSCILLOSCOPES

Low-Frequency Pre-Amplifier (20 c¢/s — 100 kc/s)
D. C. Amplifier (0 — 20 kc/s)

* Under development (in Group ,,I')
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1594
1598
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75
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91

39
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C.R. OSCILLOSEOY:

TYPE: 1635

WISy X
HO!
VERT. amp( R POS

HOR AMpL

EMG=1535

CATHODE-RAY OSCILLOSCOPE

The oscilloscope represents an indispensable and most important
instrument for workshops and laboratories.

This instrument is a considerable step forward in the development
of the 3" dia. cathode-ray oscilloscope used hitherto.

Both amplifiers of the instrument are of a special design and provide
the amplification of a wider frequency band with very little distor-
tion. The good phase response of the vertical amplifier enables pulses
to be (ransmitted true-to-shape, the instrument is therefore most
suitable for up-to-date pulse measurements e. g. for the alignment
of TV receivers.

By appropriate adjustment of the symmetrical output amplifiers
Lissajous figures can also be produced with the instrument so that

it can be used for frequency measurement and comparison, too.
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FUNCTION. The functioning principle of the
“Cathode-ray Oscilloscope”
is shown in the Block Schematic Diagram

below.

The signal voltage under test passes into the
7-steps attenautor (voltage divider) coupled
before the vertical amplifier ; this attenuator
provides for frequency independent division
in all positions. The signal with an amplitude
reduced according to the display requested
passes from the attenuator to the input of
the vertical amplifier. The amplifier is push-
pull coupled since the pair of deflecting plates of
the cathode-ray tube require symmetrical volta-
ges. The three-stage amplifier is RC coupled and
operates with 3 doubles triodes. Wide-band
amplification is ensured in the various stages
by carefully dimensioned LF and HF frequency
compensation. In accordance with the fealure
of the push-pull circuit the amplifier is indif-

©

VERT.INP.

1. Input attenuator (vertical)
2. Vertical amplifier
3. Input attenuator (horizontal)

fereni Lo mains hum. The bias necessary for
the amplifier stages are all automalically
adjusted.

The signal coupled Lo the horizontal amplifier
passes first into a 5-steps attenuator (voltage
divider) whose design provides, similarly Lo
the other attenuator, also a frequency inde-
pendent division. From here the signal gets
into the horizontal amplifier producing also
a symmelrical deflecling voltage for the other
deflecting plates of the cathode-ray tube.
Though owing to its destination the operating
band of the horizontal amplifier is not as
broad as that of the vertical amplifier and it is
necessarily of different sensitivity and has
yet three stages; since it is not in push-pull
circuit, the final stage only carries out phase
inversion with particular regard to the desired
symmetrical output. The horizontal amplifier

is also RC coupled and in order to ensure the

HOR.SYNC.

WEHNELT

4. Horizontal preamplifier or sync. amplifier
5. Horizontal amplifier or time-base generator
6. Power supply unil

7. High-voltage supply unit

68



good quality of frequency transmission, low
frequency emphases was also used in the
first stage.

The full amplification of the horizontal ampli-
fier and therefore the amplitude of the signal
shape can be continuously regulated with the
aid of a potentiometer provided in the second
amplifier stage. 1t is not only a technical,
but also a considerable economic advantage
of the instrument that the first stage of the
horizontal amplifier operates as synchronous
amplifier and ils second slage, after switching
over, as time-base generator. As new stage
a double triode is provided here with one half
operating in cathode-follower circuit and the
other half as synchronizing diode; the next
tube produces in “Phantastron’ coupling the
saw-tooth shaped oscillations, in 6 overlapping
steps, but between the steps the timebase
frequencies and the amplitude as well can be
regulated continuously with a potentiometer.
The last electron tube of the time-base gene-
rator operates similarly as in the horizontal
amplifier, as phase inverter; it therefore
supplies symmetrical detlecting voltages for
the corresponding deflecting plates of the
cathode-ray tube.

Facilities are provided for three ways of
synchronization :  internal synchronization,
from the vertical amplifier; AC mains synchro-
nization, from the 50 c/s power supply ; exter-
nal synchronization, from some adequate
signal generator.

Another considerable advantage of the instru-
ment is the “Limiter’’-coupled diode, by means
of which synchronization does not depend
on the amplitude of the signal so that inde-
pendently of its magnitude the shape of the
display can be well fixed.

As eathode-ray tube the well proved 3"

EMG=1535

screen diameter type was used. Direct con-
nection is also provided to its deflecting
plate pairs whereupon the amplifiers are
automatically disconnected so that without
the amplifier, external signals between 0 to
30 Me/s can also be tested if the voltage of the
signals under test is so high that there is no
need of amplification. Light modulation
of the cathode ray is also possible as connec-
tion can be made to the Wehnell cylinder
through the built-in capacitor. Very careful
screening of the cathode-ray Lube is a guarantee
against any harmful effect of external magne-
tic field which may cause disturbances.

By means of the control elements (potentio-
meters) provided in the circuits of the elec-
trodes of the cathode-ray tube the position
of the display on the screen can be displaced
both in the vertical and in the horizontal
directions. Intensily and sharpness can also
be regulated ; not only focus but astigmy
can also regulated for this purpose so that
the intensity of the display can be adjusted
in any part of the screen, therefore also on
the edge, to full sharpness.

The oscilloscope obtains its full voltage and
current supply from two independent supply
units. The normal power-supply unit supplies
with two rectifier tubes coupled in parallel
the DC wvoltages necessary for the operation
of all electronic stages. The high-voltage supply
unit supplies with a selenium rectifier the
negative high voltage necessary for the ca-

thode-ray tube.

Tubes used in this instrument :
ECC 8—4 EF 80—2 Pl 83—1
EZ 80—2 3 KP 1—-1

(The number after the Type-Number indicates

the number of tubes in use.)

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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SPECIFICATION

CATHODE-RAY TUBE
SCREEN DIAMETER : 3" (75 mm)
ACCLERATION VOLTAGE : approx. 1100 V

COLOUR OF SCREEN : green

VERTICAL AMPLIFIER (Y):

FREQUENCY RANGE:

20 ¢/s — 1 Mc/s
LINEAR DISTORTION (1 ke/s) : + 3 dB
SENSITIVITY : 20 mV.u/cm

OVERSHOOT

(with a signal of 0,1 usec rise time: max. 3%

ROOF FALL
(with 50 c/s square-wave signal) : max. 3%
INPUT ATTENUATOR
voltage division ratios :
1, 3, 10, 30, 100, 300, 1000
TR o0 Mo
1 Mohm || 30 pF

inpul vollage :

input impedance :

HORIZONTAL AMPLIFIER (X)

FREQUENCY RANGE :

20 cfs — HOO kefs
LINEAR DISTORTION (1 kefs): -3 dB

SENSITIVITY : 70 mV,,./em
INPUT ATTENUATOR
voltage division ratios :
1, 10, 30, 100, 300

input impedance : 1 Mohm || 30 pF

AMPLIFICATION
continuously adjustable

TIME-BASE GENERATOR
FREQUENCY RANGE :
20 ¢fs — 150 ke/s
(adjustable in 6 steps

and also continuously)
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SYNCHRONIZATION :

1. internal from wertical amplifier
2. 50 c/s mains

3. external, from adequate signal generator

LIGHT MODULATION

INPUT IMPEDANCE :
100 kohms || 30 pF
(max. 1500 V)

POWER SUPPLY

Voltage : 1500, 127, 2205
(adjustable)

Frequency : 50/60 c/s

Consumption : about 70 W

OTHER DATA
FINISH :
lacquered steel-sheel case with 1 lealher
handle

DIMENSIONS

(without knobs and handle) :

height 270 mm
width 205 mm
depth 360 mm
WEIGHT : aboul 15 kg
ACCESSORIES :
1 power cord
1 coaxial screened cable with connector
plugs

1 coaxial plug
1 co-ordinate plate
1 shield

As a result of continued effort to improve
the design of instruments, we reserve the

right to change this specification.
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INDUSTRIAL OSCILLOSCOPE

With measurements for industrial and scientific purposes, where
mechanical, optical or other physical phenomena have Lo be investigated,
these must first be converted into electrical voltage changes by means
of various transducers, to make them suitable for the examination
by the oscilloscope. The resulting vollages being usually so low that
an ordinary oscilloscope can hardly identify them, there is need for
an oscilloscope of particular sensitivity. The frequency range of the
EMG—1538/B oscilloscope has been extended far towards the lower
rates Lo make it particularly suitable for the examination of oscilla-
tion phenomena occurring in industry. The upper frequency limit
ol the instrument, 10 000 c/s, makes it suitable for the investigation

ol electric switching and of low-frequency acoustic phenomena.

WORKS FOR EFELECTRONIC MEASURING GEAR
BUDAPEST
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FUNCTION. The functioning principle of the
“Imdustrial Qseilloscope” is
shown in the Block Schematic Diagram
below.

Two entirely identical but independent am-
plifiers and both having two push-pull stages,
are coupled to each of the horizontal and
vertieal deflecting plates of the C. R. T. These
lend a considerable stability and make it
indifferent to external disturbances. The coup-
ling elements of Lhe amplifiers have been
selected, to warrant a high degree of linearity
and a transmission nearly free from distortion.
The second stage of the amplifiers is connected
directly to the corresponding plate pairs of
the cathode-ray tube, without intermediate
RC networks. The merit of this novel design

VERT.IN.

1. Vertical inpul attenuator

2. Vertical amplifier

3. Horizontal input attenuator
and preamplifier

consists in the facillity of displacing the image
spot without consideration of a time constant.
The gain of both the horizontal and the ver-
lical amplifiers permits the coarse adjustment
in 10 steps by approximately calibrated
attenuators and the fine adjustment with a
potentiometer.

If the test signal voltage is high enough, not to
necessitate the use of the incorporated ampli-
fier, direct connection to the pair of deflection
plates of the cathode-ray tube can be estab-
lished ; in this case the amplifier joined to it
will necessarily switched off. The supply of an
external voltage Lo the connecting terminal
of the Wehnelt-cylinder which is separately
terminated through a capacitor, allows a
light modulation of the cathode-ray.

4. Horizontal amplifier
5. Time-base generator
6. Synchronous amplifier
7. Power supply unit

8. High-voltage supply unit
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The pentode cireuit of the time-base generator
warrants a high measure of linearity, an
cffect still further increased by the fact that
the time-base voltage, amplified in the last
stage of the horizontal amplifier, arrives at
the cathode-ray tube without the intermediary
of an RC network coupling. The frequency of
the time-base generator permits of step-by-
step adjustment and of continuous fine ad-
justment. For synchronization, three possi-
bilities are provided :

internal, from the vertical amplifier

from the 50 ¢/s AC. mains

external, from a suitable signal generator.
The extent of synchronization can be set by
fine adjustment. When using a Photo-Re-
corder attachment, time-base operation which
Is then secured by the film travel, can be
dispensed with. In consideration of the photo-

EMG=1538/B

graphic exposure, the cathode-ray tube has
blue light and a long persistance. Current
and voltage for the operation of the entire
apparatus are obtained from a power supply
rectifier of suitable size, fitted with filter
units. A separate rectifier tube furnishes
high voltage for the cathode-ray tube, while
the other clectron tubes obtain the required
DC. voltage from another high-efficiency rec-
tifier tube.

For the non-fluctuating operation of the am-
plifiers, this voltage is stabilized electronically.

Electron tubes used in the instrument :

6 5J 7—5 6 AC7—5 6 AU 6 —1
6 L 6-1 5 7Z 5—-1 2 X 21
3 KP 2—-1 VR 105—1 884 —1

(The number after the Type-Number indicates
the number of tubes in use.)

SPECIFICATION

CATHODE-RAY TUBE

Screen diameter :

3" (7,5 cm)
Accelaration voltage :

about 2000 V

VERTICAL AMPLIFIER

FREQUENCY RANGE:

LINEAR DISTORTION :
(relative to 1 ke/s)

SENSITIVITY :

0,1 — 10000 ¢/s
+3 dB

3,5 mV/4 cm
or 10 mV/4 cm

INPUT RESISTANCE :
about 100 kohms

HORIZONTAL AMPLIFIER
FREQUENCY RANGE :

0,1 — 10000 c/s
LINEAR DISTORTION :
(relative to 1 ke/s) + 3 dB
SENSITIVITY :
7MY, /6 cm

or 20 mV/5 ¢m

INPUT RESISTANCE :
100 kohms

TIME-BASE GENERATOR

FREQUENCY RANGE : 0,1 — 2000 efs
adjustable in 6 steps and continuously
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POWER SUPPLY
Voltage : 110 or 220 V
Frequency : 20/60 c/s
Consumption : about 100 W
OTHER DATA
FINISH :

lacquered steel-sheet case with 2 carrying
handles

DIMENSIONS
(without knobs and handles) :
height 375 mm
width 285 mm
depth 500 mm
WEIGHT : about 25 kg

ACCESSORIES :

1 power cord
1 coaxial screened
plug

cable with connector

As a result of continued efforts to improve
the design of instruments, we reserve the right
to change this specification.



“PHOTORECORDER” 1578-1

(for use with Industrial Oscilloscope)

It is often impossible to follow by the eyes the quick change of
phenomena, displayed on the screen of the cathode-ray tube. Accurate
evaluation requires adequate recording of the signals.

The “PHOTORECORDER" will, with the help of a suitable optical
equipment, photograph the movement of luminous points on the
screen onto a light-sensitive paper tape. The principal parts of the
apparatus are the following : the motor (220 V, 50 c¢/s) driving by
means of gear and friction transmissions, the band transport mecha-
nism and the time-base equipment. Three band speeds : 30, 90 and
200 mm /[sec and idle running can be adjusted with the change-speed
gear. The tape cutting fly-bar cuts off, after the shot, the exposed
section of tape, to enable removal of the holder, containing the exposed
tape. There are two storing caskets, one for receiving the unexposed
tape, the other for receiving maximum 15 m of exposed band. The
counter shows the length of the unexposed tape. The time-base equip-
ment fixes, at fixed regular intervals, signals on the tapt- to enable
an unambiguous and easy evaluation of the shots. The time intervals
are: 0,2 or 0,1 sec + 39%,. The illuminating light source of the time-
base equipment projects the signals, in groups of five through the
optical cylinder on the paper tape, four are short and the fifth a
longer one. Suspend and fasten the camera on three button on the
shield, mounted on the front panel of the industrial oscilloscope. Use
with the equipment a sensitive paper tape, corresponding in size to

the 35 mm standard film.

=]
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TV AND PULSE OSCILLOSCOPE

A laboratory oscilloscope for the examination of electric phenomena
occurring in television and pulse techniques. Its circuit design offers
many new measuring possibilities, especially in TV engineering.
Particularly outstanding features of the instrument are the true-Lo-
shape transmission of pulses, the special circuits necessary for TV
measurements only, in investigating TV pictures, Lhe possibility of
cxpansion the patterns in the horizontal direction, the built-in

voltage calibration circuit, the built-in marker generator etc.

WORKS FOR ELECTRONIC MEASURING GEATR
BUDAPEST
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FUNCTION. The functioning principle of the
SV e id o R isie (s catElig st cho e
is shown in the Bleck Schematic Diagram
- below.

The ealibration-veltage generator supplies A, C.
voltages of mains frequency and is adjusted
by the aid of a five-step voltage divider Lo
the input of the vertical amplifier for compa-
ring the various voltages displayed on the
screen of the cathode-ray tube.

The input attenuator of the vertical amplifier
supplies, within the specified frequency limits
input signals of frequency-independent voltage

1

. Calibralion vollage generaltor and voltage
divider

Inpul attenuator of vertical amplifier
Verlical amplifier

Horizontal pre-amplifier and synchronous
amplifier

Horizontal power amplifier

= oIS

(4

division for the vertical amplifier. The input
impedance of the vertical amplifier is inde-
pendent of the adjusted voltage limit.

The vertical amplifier consists of four stages,
viz. the input cathode-follower stage, the
two-stage amplifier, again a cathode-follower
stage and the output stage consisting of two
high-power pentodes. The pentodes supply
earth-balanced voltages Lo the pair of verlical
deflection plates. The compensation applied
in Lthe oulput stage ensures pulse-transmissions
without overshooting and self-oscillation.

The EMG 1396 low-capacitance measuring

6. Time-base generator

7. Time expanding circuit

8. Separating stages (8a, 8b).
9. TV line-selecting circuit
10. TV pulse-shaping stage
11. Marker generator

12. Power supply unit

13. High-voltage supply unit
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head features passive links only and divides
the test voltage in a ratio of 1:10 as related
to the input of the oscilloscope.

Its application makes possible the investigation
of voltage points in circuits, sensitive to ex-
ternal loadings, such as wvideo amplifiers,
H. F. oscillators, etc. This is made possible
by the low capacitance and high ohmic resis-
tance of the measuring head. For investigating
higher voltages, the input terminals can be
switched over, directly or by inserting a
capacilance. With such switching-over the
amplifier will necessarily be switched off from
the deflection plate. It is a special advantage
for safety that the operation described can be
performed, without re-arranging the connec-
ting plugs, with a switch; there is therefore
no danger of accidentally touching the high-
tension section.

Direct conneclion, as well as that established
with the insertion of a capacitance, involve
a Llhree-stage atlenuator furnishing the def-
lection plate with voltages divided in ratios
of 1, 2 and 4. Control of Lhe attenualors is
performed with a common switch, i. e. wilh
a single control knob.

Since counections without the amplifier can be
made to one verlical plate of the cathode-ray
tube only, the deflection oblained wili be
asymmeltrical ; all control elements for dis,
placing the pattern on the screen, ean however,
be operated also under these conditions. This
is particularly significant for Lhe investigalion
ol A. C. voltages superposed to D. C. voltages.
Deflection plate connections without amplifier
should therefore only be used, when high A. C.
voltages (of several hundred volts) are Lo
be investigated or where the frequency of the
test signal is beyond the upper frequency
limit of 10 Mc/s of Lhe amplifier.

With an amplifierless connection Lo one of the
vertical deflection plates of Lhe cathode-ray
tube it, is possible to investigate A. C. signals
of frequencies up to aboul 60 Mejs. It is
pertinent to mention that in case of vertical
deflection applied without amplification D. C.
signals can also be investigated.

If a symmetrical deflection is to be obtained,

17
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connections should be made through the
amplifier to the vertical deflection plates, Lo
eliminate trapezoidal distortions arising with
asymmetrical deflections.

Vertical amplification, i. e. the amplitude of the
signal, can be continuously adjusted by means
of a potentiometer provided in the cathode

circuit of the first tube in cathode-follower
connection. The adjustment of both the

stepwise voltage divisions and of the gains
Is practically independent of the frequencies
Lransmitted.

The wide-band transmission of the vertical
amplifier is provided for by compensation
applied in each stage. These compensations
eliminate linear distortion occuring in the
ranges of both lower and higher frequencies,
thus the frequency transmission of the vertical
amplifier is nearly linear over the whole wide
range. The total gain of the vertical amplifier
is so high that even a very low input voltage
is sufficient for the cathode ray to traverse
the [ull width of the screen.

The horizontal amplifier also consists of
several parls viz. of the inpul tube which
is a double triode in cathode-follower connec-
tion and two pre-amplifier stages with pen-
The output amplification
two high-power tubes, one of them acting
also as a phase inverter, thus the horizontal

deflection plates of the cathode-ray tube also

Lodes. comprises

receive symmetrical vollages.

The gains afe conlinuously adjustable and are
also practically frequency-independent over
the range specified.

Wher using the horizontal amplifier, the Lime-
base generator is cut out, but when using
the time-base generator the first three stages
of the horizontal amplifier (withoul (he final
stage amplifiers) will acl as a synehronous
amplifier.

The time-base generator comprises a bhootstrap

stage, a discharge pentode and [requency
determining capacitors, whose charging is

controlled by a multivibrator consisting of two
pentodes. The time-base generator may be
operated in two different ways viz. free running
or triggered. The sweep frequency can be
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adjusted in five steps; the period of running
expressed in microseconds, can be easily
adjusted Lo the required value by coarse and
tine adjustment. The saw-tooth oscillalions of
the time-base generalor are, after subsequent
amplification in the final stage of the hori-
zontal amplifier, fed to the horizontal pair
of deflection plates of the cathode-ray tube,
It is pertinent to mention’ here Lhat the
patterns appearing on the screen of Lhe
‘athode-ray tube can be expanded horizon-
tally about threefold by aid of Lhe time ex-
panding circuit.

The amplitude of the voltage, furnished by the
time-base generalor is so large that it can
displace the luminous spol along the full
screen diameter.

Synchronization can be accomplished in three
diferent ways :

internal synchronization from the vertical
amplifier

external synchronization from a suitable exter-
nal signal generator

mains synchronization from the 50 ¢/s mains.
In each case the synchronization can be
sensitive to signals in “->° or “—* direction.
Amplification of the synchronization signals to
the required degree is, after switching over,
performed in the first three stages of the
horizontal amplifier, acting this time as a
synchronous ampliiier,

A novelty included in the improved design
is the TV eireunit composed of several parts,
viz. the TV-line-selector, the squaring stage,
the frequency halving multivibrator (50/25
¢/s) and the two-stage pulse-shaping ampli-
tier, through which the synchronization signals
are conducted to the time-base generator,
where they act in conjunction with the TV
line-synchronization signals, cut-off and ampli-
fied by the synchronous amplifier.

The television circuil permits the desired line
or lines to be selected from among the TV
video signals. The two, half pictures can be
lested alternately by lines of symmetrical
position in the half pictures, facilitated by
a switch-over device. Finally the two hall

pictures can be superposed in order, to test
the picture interlace.

The LC-coupled marker generator produces
sinusoidal signals which, fed to the cathode
of the cathode-ray tube through a switch,
provide for the modulation marks of the
Lime base on the screen with four different

Lime intervals.

For a eathode-ray tube Lhe instrument incorpor-
ales the latest model with large screen diameter
(5").

No-amplifier connection to one of the vertical
deflection plates is possible, as has been men-
Lioned in describing main characterislics of the
vertical amplifier.

Connections can be established to the Wehnell-
cylinder of the cathode-ray tube through a
built-in capacitor from the outside of the
instrument, too. Thus it will be possible to
apply external light modulation as well. The
blanking signal for the cathode-ray, during
the flyback period can be secured from the
same terminal. The signal voltage of the
time-base generator is led out on the terminal
situated next to it.

A very careful screening of the cathode-ray
tube provides for full protection against the
harmful influences of external magnetic fields.
The pattern, displayed on the screen of the
cathode-ray. tube, can be displaced both
horizontally and vertically by means of
potentiometers provided for the purpose.

Facilities have been provided to adjust inde-
pendently the beam intensity and the sharp-
ness (focus) on the screen. The astigmatism
being adjustable, it will be possible to carry
out l'ocuséing of the pattern at an optional
part, including the edge of the screen.

All currents and voltages required for the
oscilloscope are supplied by several rectifier
slages, acting as self-contained units within
Lhe power supply unit. They perform the
following functions :

L. supply: H. T. acceleralion voltages and H.T.
post acceleration voltages for the cathode-ray
tube by aid of selenium rectifiers ;



2. supply, Voltages for the final amplification
stages of the horizontal and vertical amplifiers
by means of two rectifier tubes ;

3. supply : Feed the rest of the electronic
stages and regulate the voltages by aid of two
additional rectifier tubes, one electronic re-
gulating tube and one stabilizer tube ;

4, supply negative D. C. voltages to the
cathode-ray tube and the time-base generator
by aid of a separate rectifier tube,.

EMG=1543/8B

Tubes used in the instrument

ECC 8—-6 E 180 F—2 18046 —1
PLL 36—6 EF 802 EL 84—2
PL 83—3 PCC 88-—2 6 AL 5—3
BZ 4—4 PCC 88—2 VR 1052
DG 13—54—1

(The number after the Type-Number indicales
the number of tubes in use.)

SPECIFICATION

CATHODE-RAY TUBE

SCREEN DIAMETER :
SCREEN COLOUR :
PERSISTENCE :

ACCLERATION VOLTAGE :

5" (125 mm)
green

medium

about 1600 V

POST-ACCLERATION VOLTAGE :
about 1600 V

VERTICAL AMPLIFIER (Y)
FREQUENCY RANGE :

3 ¢fs — 10 Mcjs
LINEAR DISTORTION

(at 1 ke/s) : + 3 dB
SENSITIVITY :
50 mV,_,/em
OVERSHOOT

- with signals of 35 musec rise time : max. 39%,
with signals of 0,004 rise time : max. 19,
ROOF FALL: max. 2%
(with a square-wave signal of 50 c¢/s)
INPUT ATTENUATOR
(before the amplifier) :

VOLTAGE DIVISION RATIOS :

1, 10, 100
INPUT ATTENUATOR
(before the deflection plate)
VOLTAGE DIVISION RATIOS :
1, 2,4

INPUT IMPEDANCE
(without the amplifier) :
about 2 Mohms || 40 pF

9

WITH AMPLIFIER

about 1,11 Mohms || 30 pF
WITH LOW-CAPACITANCE MEASURING
HEAD : about 11,1 Mohms || 8 pF

CALIBRATION VOLTAGES :
(with 50 c¢/s mains)
0!15 0335 1! 3’ 10 \Ti’ 4

HORIZONTAL AMPLIFIER (X)
FREQUENCY RANGE :

20 efs — 1 Mc/s

LINEAR DISTORTION :
(at 1 Me/s) 4 3 dB
SENSITIVITY : 140 mV,.,/cm

INPUT IMPEDANCE
(with. amplifier) :
about 1,11 Mohms || 30 pF

TIME-BASE GENERATOR
adjustable in 5 steps or continuously, with
coarse and fine adjustment

SWEEP PERIOD
at 10 em pattern width :
50 000 psec—2 psec
(This corresponds to a sweep of 5000 psec/cm
to 0,2 psec/em without expanding)
HORIZONTAL EXPANDING : 8:l
MINIMUM SWEEP PERIOD

at max. expanding related to 10 cm:
660 musec
(with max. expanding this corresponds to) :
66 musec/cm
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SYNCHRONIZATION MODES
(with signals of “+’ or “—"" direction):
1. internal, from the wertical amplifier
(HF, and “-+"" or “—"")
2. mains, 50 cfs or 25 c¢/s
3. external, from a suitable signal generator
TV CIRCUIT
REPETITION FREQUENCY :
25 and 50 c¢fs
FALL TIME :
DELAY :

40 msec. — 60 psec

40 msec,

LIGHT MODULATION
INPUT IMPEDANCE :
about 150 kohms || 30 pF
MARKER GENERATOR :
for periods of 10, 1, 0.1 and 0,03 psec
ACCURACY : + 5%

POWER SUPPLY UNIT :

Voltage : 105027 220 V.
50/60 c/s
about 500 VA

Frequency :

Consumption :

OTHER DATA

FINISH :
lacquered steel-sheet cabinet with 2 carrying
handles

DIMENSIONS
(without knobs and handles) :
height 430 mm

width 320 mm
depth 660 mm
WEIGHT : about 40 kg
ACCESSORIES :
1 power cord
3 different coaxial screened cables with
connector plugs
coaxial “Am’’ connector plugs
co-ordinate plate
green filter plate
shield
Accessory charged separately:
EMG—1396 low capacitance measuring head
with screened cable and connector plug

— ek ek pak

As a result of continued efforts to improve the
design of instruments, we reserve the right
to change this specification. '

WORKS FOR ELECTRONIC MEASURING GE AR * BUDAPEST
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TIME MEASURING OSCILLOSCOPE

The instrument which combines the well-known features of an ordi-
nary oscilloscope and a synchroscope, ranges among the most important
measuring instruments of the laboratory for testing pulse technique
equipments and radar systems. Used as an ordinary oscilloscope, it
is suitable for the investigation of any kind of periodical signal, as a
synchroscope, it is equally suitable to that of both periodical and

nonperiodical signals. Moreover without regard of the voltage shape,
the unit is suitable for the examination of signals that last only for
a fraction of the repetition period. As an accurate time measuring
device, it renders valuable service in the testing of extremely short
pulses. A precisely calibrated time scale reads the pulse periods in
terms of microseconds.
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FUNCTION. The functioning principle of the During continuous service =
“Time Measuring Oscilloscope’” (when using the apparatus as a normal
is shown in the Block Schematic Diagram below. oscilloscope)
The equipment actually operates in two the following of the main units are in
different connection variants and can be used operation :
for measurements accordingly. Input attenuator (voltage divider)
Continuous service when used as an ordinary Vertical wide-band amplifier
wide-range oscilloscope. Time base generator
Triggered service when used as pulse and time Cathode-ray tube
measuring oscilloscope. In the latter case there Obviously the voltage supplying units are also
are two subvariants : functioning. -
Operation “A’’ = undelayed The various stages are working in the system
Operation “R” = delayed described below :

(®) AMPL.IN

. .
QUNDEL OEXT.

INT.

TRIGGER MARKER DUT TRIGGER
IN. WZUIN our
% .
1. Input attenuator 7. Marker generator
2. Vertical amplifier 8. Start signal generator
3. Time base generator 8. Delay circuit for start signal
4. Sweep generator “R’’ 10. Start signal or synchronous signal amplifier
5. Prec. delay circuit 11. High-voltage supply unit
6. Sweep generator ¢A’’ 12, Power supply unit
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The input attenuator (voltage divider) has
five positions and can be used for testing also
signals of great amplitude as it subdivides the
incoming signals, irrespective of their frequen-
cies, in the ratios of 1:3, 1:10, 1:30 and
transmits them to the input of the vertical
amplifier,
The efficiency of the vertical wide-band ampli-
fier is so high, that even quite small signals
can be tested. It should be specially empha-
sized that the amplifier is suitable for pulse
transmission purposes because of its very
short rise-time and the low percentage of
roof-fall. The wide-range amplifier is coupled
with a balanced output to the wvertical plate
pair of the cathode-ray tube. Should the
input signal be high enough not to require
any amplification, then direct connection
to the pair of wvertical plates of the cathode
ray-tube can also be established, in which
case the amplifier joined to it in forced coup-
ling will necessarily drop off these points.
A special advantage of the apparatus is,
that the vertical deflected wvoltage is termi-
nated to the front plate through two connec-
ting jacks. In this way the peak voltages
of the wvarious

signal shapes can be well

measured with the wvacuum tube voltmeter

of great input impedance which can be
connected to the said jacks.

The electrical circuit and design of the time
base generator takes the two Lypes of operation
into consideration and can be switched over
to eontinuous on triggered service. The time
base generator is of Lhe self-excitation Lype,
with stepwise and continuously fine adjustable
frequency.

The time base signal passes a phase inverter

a3
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stage and is conducted with balanced connec-
tion Lo the horizontal pair of deflection plates
of the cathode-ray tube.

When set to continuous operation, the appa-
ratus can be synchronized in two ways:
either with an internal signal produced by the
vertical amplifier or with an external signal
obtained from the external generator.

The measure of synchronization can be set by
continuous adjustment.

In case of triggered service, when using the
apparatus as a pulse and time measuring
oscilloscope, of the main parts of the apparatus
with operation A in addition the following
are in operation :

Internal start signal generator

Delay circuit for start signal

Sweep generator “A’’.

With operation “R’’ in addition the following
are also in operation :

Precision delay circuit for measuring time
Sweep generator “R’’

The various stages operate in Lhe mmanner
described below.

The internal start signal generator is an astable
multivibrator with RC-coupling, producing
a continuously adjustable start signal within
the given frequency limits. If the time base
generator is set to undelayed aetion (operation
“A’") the start signal passes the appropriate
switches and reaches the sweep generator “A"
which, however, can be triggered not only
from the internal generator but also from an
external one.

In respect of its electrical cireuit, the gate
generator “A’ is a monostable multivibrator
producing signals of calibrated lengths in

microseconds to be used for various purposes.
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One group of the gate signal of 100, 1000,
4500 and 10 000 microseconds determines the
decay periods of the signals obtained from
the time base generator. The signals of the
internal trigger generator allow a continuous
adjustment of the delay between 4 and 20
microseconds with the help of the delay
cireuit.

If the time base generator is set Lo delayed
action (“R’* mode) the 100 and 1000 micro-
seconds signals of the gate generator “A”
- which

actuate the precision delay ecireuit

operates in “Bool-strap’” circuit. This pro-
duces saw-tooth-shaped oscillations by means
of which, very short time periods between,
0,05 and 1000 microseconds can be measured
with a high degree of accuracy. The signals

of the precision delay circuit, regulated by

a special 10-turn precision potentiometer,
actuate the sweep generator “R’  which
features a monostable multivibrator. 'The

delayed signals control the marker generator
so that delayed time signals get, in accordance
with the adjustment, to the horizontal pair
of deflection plates of the cathode-ray tube.
The marker signal device of the apparatus
are of particularly great importance in time
measurement,

One type of signal is supplied by the marker
generator, an oscillator in “Transitron’ cir-
cuit operated by the gate generator <A,
The high precision 100 Ke/s signal of the
oscillator, properly amplified, arrives as a
negative light modulation to the cathode of
the cathode-ray tube, in consequence of which
the time base line on the screen of the cathode-
ray tube is extinguished at intervals of 10
microseconds.

The marker signal is also
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separately lead out to the coaxial connecting
terminals on the front plate. Thus it is possible
to employ the marker signal with external
measuring devices. The same coaxial terminals
allow the connecting of the external “Z”

modulation of the cathode-ray tube.

In addition to the above blanking marker
signals, it is possible by means of the gate
generator *“A’’ and of the precision delay
circuit, to produce more brightly illuminated
marker signals of 100 to 1000 microseconds
duration which can be displayed on the screen

of the cathode-ray tube,

The cathode-ray tube has a large screen dia-
meter and Lhe high acceleration voltage applied
warrants a sharp image ol great luminous
intensity. Luminous intensity and picture
(focus) sharpness can be adjusted separalely
and regulation of the auxiliary focus in the
third grid will further enhance the clarity
ol the image. The position of the light spol
on Lthe screen can be shifted and continuously
adjusted both horizontally and vertically.
The high voltage for the cathode-ray tube is
supplied by a separale mains rectifier, while
all other stages with electron tubes obtain
the required voltage from a separate power

supply unit.

The electron tubes used in the apparatus are :

6 SN 7—11 6 H6 G—2 6 AG 7—6
6 SJ 7—1 6 L6 G—-1 6AC7-2
6 II 61 VR 150—1 807 —2
2X 2-2 5U4G-3 5CP1-1
6 F6 G-—1

(The number after the Type-Number indicates

the number of tubes in use.)
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SPECIFICATION

CATHODE-RAY TUBE
DIAMETER OF SCREEN :

8" (12,5 cm)
ACCELERATION VOLTAGE :

max. 4000 V

VERTICAL AMPLIFIER
FREQUENCY RANGE :

2 c¢fs — 8 Mcfs
LINEAR DISTORTION (1 Ke/s):
RISE AND DECAY TIME ;

+ 3 dB

max. 0,1 usec
ROOF FALL (with signal of 50 c/s):
mas.. 5%

OVERSHOOT ; max. 39%,

TIME BASE GENERATOR
1. CONTINUOU
FREQUENCY RANGE :
20 efs — 200 kefs

(adjustable in 9 steps or continuously)
2. TRIGGERED

a) “A’* MODE
NON-DELAYED TIME DURATIONS ;
95, 10, 25, 100
1000, 4500, 1000 usec
b) “R” MODE TIME DURATIONS
DELAYED :
10 and 25 wsec within 1000 psec

9, 10 and 25 usec or

TRIGGER PULSE GENERATOR

FREQUENCY RANGE :
80 ¢/s — 2000 ¢/s

(continuously adjustable)

REQUIRED EXTERNAL TRIGGER
SIGNAL :

positive or negative
EXTERNAL TRIGGER VOLTAGE :

min 15 V

OUTPUT START SIGNAL :

positive or negative
YOLTAGE OF OUTPUT START SIGNAL :

appr. 25 V

DELAY CIRCUIT

DELAY OF TRIGGER SIGNAL :
4 -- 20 psec
(continuously adjustable)

PRECISION DELAY CIRCUIT
RANGE OF TIME MEASUREMENT :
0,05 — 1000 wsec

ACCURACY OF TIME MEASUREMENT :
=119

MARKER GENERATOR
a) “R” MODE
BLANKING INTERVALS: 10 usec -+ 5%

b) “A” MODE
with 100 to 1000 gsec running down :

displaceable light signal
POWER SUPPLY
110 or 220 V

50/60 cfs
about 350 W

Voltage :
Frequency :

Consumplion :

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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OTHER DATA

FINISH :
lacquered steel-sheet cabinet with 2 built-in
carrying handles

DIMENSIONS

(without knobs and handles) :
height 480 mm
width 360 mm
depth 620 mm

WEIGHT : about 70 kg

ACCESSORIES :
1 power cord
2 coaxial screened cables with connector
plugs
3 coaxial connector plugs “Am"
1 co-ordinate plate
1 light shield
4 double plugs for short-circuiting

As a result of conntinued efforts to improve
the design of instruments, we reserve the
right to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR % BUDAPEST
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DOUBLE-BEAM OSCILLOSCOPE

Simultaneous testing of two signal shapes and their comparison, is
a measuring problem occurring often in the laboratory but parti-
cularly in workshop measuring work. The most accurate measuring
method for this purpose is the use of a cathode-ray tube with two
electron beam systems. This laboratory measuring instrument comp-
lies not only in respect of its circuitry, but also for its internal design
and versatile utilization, with the highest technical requirements of

the related measuring technique problems.

WOB S "FOR ELF(‘TBONIC ’\IEASURING GEAR
: BUDAPEST :
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FUNCTION. The functioning principle of the
“Double-beam Oscilloscope’” is
shown in the Block Schematic Diagram

_below.

The cathode-ray tube features two independent
electrone-optics and deflecting systems which
can be operated independently of each other.
Brilliance and sharpness, as well as the po-
sition of the spot of light in vertical and
horizontal directions can be regulated sepa-
rately in both systems. The deflecting plate
pairs require symmetrical vollages which are
supplied by two self-contained and independent
amplifiers. The task of the amplifiers is vertical

VERT.IN
L

Input cathode-follower stage (Probe I)
Broad-band vertical amplifier I
Input cathode-follower stage (Prohe II)
Broad-band vertical amplifier II

L =

deflection but one of them can also be used
as horizontal amplifier, always with the other
deflecting system. Connection to the deflecting
plate pairs is possible directly or also through
a capacitor, so that for indication purposes
the instrument can be used even up to 50 Mc/s.

The external voltages under test passe first
into the measuring head coupled before the
amplifiers ; these measuring heads contain
one electron tube each coupled as electronic
voltage divider and input-cathode-follower
respectively. Continuous regulation of the
input voltage is carried out in the cathode
of the measuring head tube with the aid of a

5. Calibratling voltage

6. Sync. amplifier and syne. phase inverter stage
7. Time-base generator

. Power supply unit

oo

9. High-voltage supply unit
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potentiometer. The low resistance wvalue of
the latter makes for frequency independent
regulation. Sensitivity can be adjusted within
a very wide range by the use of the electronic
input voltage divider. The amplifier stages
in the amplifier are separated from each
other bycathode-follower stages. The symmetri-
cal voltages required for the deflecting plate
pairs are generated by the push-pull output
stages following after phase inversion. Phase
inversion is made in the cathode circuit of the
push-pull output stage. A ecalibrating voltage
of 50 c/s frequency can also be coupled to the
input of the amplifiers; this voltage can
also be adjusted in two steps, according to the
sensitivity in two steps. By its help the ratio,
between the signal to be tested and the calib-
rating signal, becomes directly wvisible on the
cathode-ray tube screen and can thus be
utilized directly for measuring purposes.

The time-bhase generator has a multivibrator
circuit and its frequency can be adjusted in
steps and also continuously. Straight line
response of the time-base voltage is provided
for by the charging coupling stage. The
timebase generator can be switched to opera-
tion of two ways:

a) the time of running is adjusted for four
different durations,

b) for a single running which can be triggered
from the outside.

EMG=1531

There are three facilities for synehronization

a) internal synchronization from one or from
the other amplifier

b) external synchronization from an adequate
signal generator and

c¢) synchronization with 50 c¢/s AC .mains
frequency.

The synchronous signal gets through an
amplifier stage (separator) into the time-base
generator so that the reaction of the generator
signals is prevented. Measure and phase of
synchronization can be regulated.

The power supply unit produces two positive
anode voltages and one negative for the
various stages, also a negative high-voltage
for the cathode-ray tube, all with the aid
of separale rectlifiers. The anode voltage of
the more important stages is stabilized.
The internal design of the instrument is based
on up-to-date principles : the electronic units
operating independently, are built onto sepa-
rate frames so that mounting is convenient
and easy acces to all components is ensured.

Tubes used in this instrument :

6J 64 “EF 49=4" ECC  4b-9
6 AT 62 FEL 8i—4 EL 6—1
Bl - - #585 “X7 anic K9 4
V 22/7000—1 VR 150—2  OR 2/100/2—1

(The number after the Type-Number reference
indicates the number of tubes in use.)

SPECIFICATION

CATHODE-RAY TUBE :
47 (10 cm)
ACCELERATING VOLTAGE :

about 1500 V

VERTICAL AMPLIFIERS (both)
FREQUENCY RANGE :
20 ¢fs — 5 Mc/s
SENSITIVITY :
25 mV,m/cm,
or 70 mV/em p-p

LINEAR DISTORTION
(with measuring heads)

(relative to 1 kels) : + 3 dB
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INPUT IMPEDANCE OF
MEASURING HEAD: 2.2 Mohms || 20 pF

TIME-BASE GENERATOR
FREQUENCY RANGE :
15 ¢/s — 150 kefs
(in 8 sub-ranges)

SINGLE TRIGGERED RUNNING :
(continuously adjustable) :

approx. 5 psec

25 usec

100 psec

1000 psec
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TRIGGERING SIGNAL :
min. 15 V unit pulse

SYNCHRONIZATION :
(adjustable) :
a) to the first vertical amplifier
b) to the second wvertical amplifier
¢) to external voltage source
d) to mains frequency
(Measure and phase of synchronization are
adjustable)

INPUT RESISTANCE OF

SYNCHRONIZATION : 1 Mohm

POWER SUPPLY

Voltage : 110, 127, 220 V
50/60 c/s

about 400 W

Frequency :

Consumption :

OTHER DATA

FINISH :
lacquered steel-sheet case with two built-in
handles

DIMENSIONS :

(without knobs and handles) :

height 500 mm
width 400 mm
depth 650 mm

WEIGHT :
ACCESSORIES :

1 power cord
2 measuring heads
8 short-circuiting double plugs

about 60 kg

As a result of continued efforts to improve
the design of instruments, we reserve the right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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CATHODE-RAY OSCILLATOR

A small size instrument which can be
used with advantage for audio-frequency
measurements both in the workshop and

in the laboratory.

EMG=1594

LOW-FREQUENCY PRE-AMPLIFIER

This instrument connected before smaller types
of oscilloscopes, will increase its amplification
500 times. Its frequency characteristic is nearly
linear. Having a self-contained power supply
unit it can be used independently.

EMG=1598
D. €. AMPLIFIER

For use as pre-amplifier of an oscilloscope
when testing D. C. changes. Its advantage
is that the input and output signals are on
an equal level.

EMG=1541/C

WIDE-RANGE
ATHODE-RAY
OSCILLOSCOPE

A measuring instrument with
high amplification, permitting
up to 8 Mc/s a true-to-shape
examination of very low
amplitude signals with neg-
ligible distortion. The screen
of the CRT is large, the dia-

meter being 5 (125 mm).

WORKS FOR ELECTRONIC MEASURING GEAR

BUDAPEST
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EMG—1534 CATHODE-RAY OSCILLOSCOPE (300 ke/s)

FUNCTION. The vertical amplifier and hori-
zontal amplifier are identical in their electri-
cal design. Connection with the amplifiers, is
possible directly or through input attenuators
(voltage dividers) which can be used within
a very wide frequency range. The amplifiers
are cathode-follower coupled. The time-base
generator is designed as cathode-coupled mul-
tivibrator. Frequency can be regulated «tep-
wise and continuously, the amplitude can be
adjusted with the input potentiometer of the
horizcntal amplifier. Three methods of synch-
ronization are provided : internal from the ver-
tical amplifi-==, from the AC. mains 50 c/s,
external from a suitable signal generator.
The power supply unit consists of two parts,
High voltage required for the supply of the
cathode-ray tube is obtained from a separate
rectifier tube.

SPECIFICATION
CATHODE-RAY TUBE SCREEN
DIAMETER
VERTICAL AMPLIFIER :

20 cfs — 300 ke/fs
LINEAR DISTORTION
at 1 ke/s:
SENSITIVITY :
HORIZONTAL AMPLIFIER :
20 c¢/s — 300 kc/s

3" (7,5 cm)

+1—-3 dB
50 mV . fem

LINEAR DISTORTION
at 1 ke/s:
SENSITIVITY :
TIME-BASE GENERATOR :
20 c/s — 75 kefs
(5 steps)

+ 3 dB

65 mV .. /cm

EMG—1541/C WIDE-RANGE CATHODE-RAY OSCILLOSCOPE (6 Me/s)

FUNCTION: The wvertical amplifier consists
of several main units: the three-stage pre-
amplifier is followed by a phase inverter and
a push-pull output stage for producing the
symmetrical voltages. Before entering the
pre-amplifier, the test signal passes a three-
stage attenuator. The horizontal amplifier
has two stages and also supplies symmetrical
voltages. The inpul voltage passes a Llwo-
stage attenuator before reaching the ampli-
fier. The time-base generator consists of a
two-tube multivibrator and a charging pentode
to produce the saw-tooth oscillations. There
are Lhree possibilities for synchronization :
internal, from AC mains 50 ¢/s and external.
The mains unit supplies voltages and current
for all stages, the negative high voltage for the

cathode-ray tube is
preceding rectifiers.

independently of the

SPECIFICATION

VERTICAL. AMPLIFIER: 5 ¢/s — 8 Mc/s
LINEAR DISTORTION
(at 1 kefs) +1-— 3 dB

SENSITIVITY :
HORIZONTAL AMPLIFIER :
20 c/s

75 mV.../cm

— 500 ke/s
LINEAR DISTORTION
(at 1 kefs):
SENSITIVITY :
TIME-BASE GENERATOR :
> 20 c/s — 500 kefs (7 steps)

42 dB
60 mV,,./cm

-

EMG—1594 LOW FREQUENCY PRE-AMPLIFIER

FUNCTION: From the point of view of
electrical design the instrument is a two-stage
RC coupled amplifier with pentodes of high
mutual conductance. The high negative feed-
back makes it nearly insensitive to various
disturbing influences (e. g. ageing of tubes, etc.)
A six-stage attenuator is used for controlling
amplification and the gain can be read off
directly on the scale of the attenuator.

SPECIFICATION

FREQUENCY RANGE: 20 ¢/s — 100 ke/s
AMPLIFICATION (GAIN):
10, 20, 50, 100 and 500-fold

EMG—1598 D. C. AMPLIFIER

OPERATION: The amplifier is D. C. coupled
and consists of three push-pull stages operating
with double triodes. Both input and output
can be symmetrical or asymmetrical, Positive
and negative feedback increase stability. The
rectifier operates in voltage doubler circuit
and the power supply contains paper insulated
capacitors only.
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LINEAR DISTORTION : +1 dB
INPUT VOLTAGE : max. 2,6 V
OUTPUT VOLTAGE : max. 25 V
SPECIFICATION

FREQUENCY RANGE : 0 — 20 ke/s
INPUT IMPEDANCE : 2 x 500 kombhs
INPUT ATTENUATOR : 0 — 50 dB

(6 steps)
ATTENUATION ACCURACY : + 1,5 dB
LINEAR DISTORTION : + 2 dB



Mt

“T(}RKEy F'OR DLBCTRONI

CATHODE-RAY ELECTROCARDIOGRAPH

A medical electronic instrument to be used for the continuous exa-
mination of the aclion voltages of the heart or of pulse and cardiac
sound signals. Very quick changes of low voltages being involved,
it is most expedienl Lo use Lhe cathode-ray Lube and up-to date elec-
tronic amplification methods for observing them. The signals under
test can be seen for a relatively long time on the cathode-ray tube
screen in the shape of persistance curves and they can also be photo-
graphed with the “PHOTORECORDER’’ camera.

MBASUBIBMJ (xEAR
BUDAPFST - :

93




FUNCTION: The human body can be laken
as a generator of high internal resistance.
The action vollages which can be taken off
from various points of the body can only
be measured with an instrument of parti-
cularly high internal resistance ; other instru-
ments will show only a fraclion of the original
voltage so that false data are oblained by
their use. High amplification is required for
making visible and fixing the very low vol-
lages and in addition particular care must
be paid not only to the inpul resistance but
also Lo Lrue-to-shape and lrue-lo-phase Lrans-
mission. Low inertness of (he measuring,
respectively the indicaling system is most
important when displaying the vollages, Lo
avoid distortions. The cathode-ray Lube is Lhe
mosl  convenienl device  for  this  purpose.
Electronic circuil lechnique now already enab-
les the detection of processes shorler Lhan
Lhe gsec order of magnitude.

The functioning principle of the “Ca tho d e-
ray Electrocardiograph” isshown
in the Block Schematic Diagram below.
The eclectrodes fastened to the body of the
patient establish through Lhe palient-cable
an electrical connection with the instrument.
The oullets can be changed over on the
instrument according Lo the examinalion
under the Enthoven rule. The incoming
action voltages are amplified Lo the desired
level by the three-stage push-pull eoupled
amplifier connected to the vertical-defleclion
plate pair of the cathode ray tube. Distortion-

1. Eleclrode group selecling slage
2. Vertical amplifier
3. Interference compensaling slage

free  stable  operation of amplification is
warranted by the full symmetry of the coup-
ling and by the high negative feedback applied.
The time-hase generator supplics the saw-
tooth shaped voltage, connected to the ho:i-
zontal deflecting plates of the cathode-ray
lube and controlling the progress in  Lhe
horizontal direction of the illuminating dis-
play spot. The position of the display spol
can be adjusted wilh separate control polen-
Liometers. The power supply unit supplies
an electronically stabilized anode vollage
Lo the amplifier stages of the instrumenl and
220 V alternating voltage Lo the “PIOTO-
LIECORDER™. The careful desien of the
instrument, the sereening ellect of Lhe exler-
nal metal case and the efficienl magnelic
sereening of the cathode-ray Lube warranl
medical examination free ol external  dis-
Lurbances.

Precise medical appreciation of the examined
phenomena requires conlinuous [ixing of the
display appearing on Lthe screen, which is
also necessary Lo keep a record for [fulure
examination. The ,,PHOTO-RECORDER" is
used for this purpose; this camera fixes
the display on the screen wilh an adequale
optical equipment on a 35 mm light sensi-
tive paper band.

ACCESSORIES :
1 power cord

I palient-cable and various eleclrodes wilh
connections

4. Time-base generator
5. Power supply unit
6. High-voltage supply unit

()
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CONTINUOUS ASSEMBLY OF TV OSCILLOSCOPES

CALIBRATION OF TV OSCILLOSCOPES




DETAIL OF TRANSFORMER WINDING SHOP

LABORATORY CONTROL
OF MICROWAVE SIGNAL GENERATOR




RESZLETEK A GYAR ELETEBOL
CHUMKU U3 HU3HWU 3ABOOA
_TEILANSICHTEN AUS DEM LEBEN DER FABRIK
m SOME VIEWS OF THE LIFE OF THE FACTORY

B il



VOLTMETERS
OHM METERS




x
The V marked group comprises instruments for measuring voltage (V) and resistance (R).
The enumeration of electronic voltage measuring instruments is made in the order of the upper
limits of the first measuring ranges.

FOR MEASURING A. C. VOLTS

Page
300 uV — 100 V. Sensitive V. T. Voltmeter (300 ke/s) 1316 101
30 mV — 100 V. V. T. voltmeter (500 ke/s) 1315/C 99
300 mV — 30 V. Transistorized mV meter (250 Mc/s) 1351 111
1 V — 300V H.T and H. F. Workshop V. T. Voltmeter (200 Mc/s) 1343 107
3 V — 300V “ORIVOHM II"" Workshop V. T. Voltmeter (25 Mc/s) 1341/C 105
FOR MEASURING D. C. VOLTS
3 mVv 100 V. Transistorized mV meter 1351 111
|-y 30000 V. H. T. and H. F. Workshop V. T. Voltmeter 1343 107
Sy 1000 V. ,,ORIVOHM II"* Workshop V. T. Voltmeter 1341/C 105
We mention here the small-size ,,SERVOTEST" V. T. Voltmeter
included in group ,,E” 1911 151
FOR MEASURING RESISTANCE (R)
0,1 = 1000 mOhms Milliohmeter Attachment 1411 115
0,5 ol - 10 Mohms “ORIPONS’ Workshop Measuring Bridge 1432/ 115
0,2 ohm - 1000 Mohms “ORIVOHM 11I"° Workshop V.T. Veltmeter 1341 /C 105
0,2 ohm — 1000 Mohms H. T. and H. F. Workshop V. T. Voltmeter 1343 107
0,5 Mohm — 100000 Mohms Megohmmeter ) 1422 115
In group “V’’ they are the following
MICROWAVE MEASURING INSTRUMENTS
VSWIR Indicator 2 1318 103
Microwave Power Meter 1382/B 113
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VACUUM-TUBE VOLTMETER

This precision voltmeter is a valuable appliance designed in the first
place for telecommunication voltage measurement in the audio-
frequency range. Within the specified frequency limits it works
with remarkably low linear distortion. The instrument can also be
used as an indicator up to 1 Mc/s if some concessions can be made
with respect to measuring accuracy and to frequency response.

The amplitier may be used as an independent amplifier, with sepa-

rate input and output coaxial connectors.

'WORKS FOR ELEGTRONIC MEASURING GEAR
| "BUDAPEST , ‘
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FUNCTION. The functioning principle of the
“Vacuum-tube Voltmeter” isshown
in the Block Schematic Diagram below.
The input attenuator (voltage divider) is con-
nected to the first amplifier stage in cathode-
follower circuit. Additional gain is obtained
by a L(wo-stage wvoltage amplifier, whose
design and well balanced coupling elements
warrant the linearity of the frequency res-
ponse.

Mains voltage fluctuations and tube variations
are efficiently guarded against, by the con-
siderable negative feedback of the voltage
amplifier. ' ‘

The amplified AC voltage, also passes through
another amplifier stage in cathode-follower
circuit before it reaches the measuring recti-
fier of the VT. veoltmeter.

The cight-steps attenuator is divided in steps
of 10 dB each. When used as a measuring
amplifier, the instrument is capable to pro-
duce a gain of about 100 with the att-nuator
sel Lo Lthe lowesl posilion.

The output voltage of the measuring ampli-
fier is high enough for the most measuring
tasks to be performed.

Voltage and current for the various stages of
the equipment are obtained from a properly
filtered power supply unit.

Tubes used in this instrument :
6 AC 7—=2 6J5—-2 6 X Hh—2

(The number after the Type-Number indicates
the number of tubes in use.)

SPECIFICATION
a) VI. VOLTMETER
MEASURING BANGE : 2mV — 100 V
(in 8 ranges)
UPPER LIMITS OF MEASURING-
RANGES : 30, 100, 300 mV
1, 3510230, F1005N

MEASURING ACCURACY
(after reaching the constant internal tempe-
ralure) : + 39%, of I.s.d.

FREQUENCY RANGE: 20 ¢/s — 500 kc/s

FREQUENCY RESPONSIE
(related to 1 kefs):

belween 25 ke/s and 300 kefs : + 29, d
below and above =
(within the [requeney range) : S0

INPUT IMPEDANCE
in the lower four measuring ranges :
about 2 Mohms || 35 pF
in the upper four measuring ranges :
about 1 Mohm || 35 pF

b) MESURING AMPLIFIER
Frequency response
(relaled to 1 kefs):
between 25 ¢/s and 300 ke/s :
below and above
range) : (within the frequency -+ 0,5 dB
AMPLIFICATION
(within 30 mV measuring range) :
about 100 x
B 3,95 Vi,

£ 0,2 dB

OUTPUT VOLTAGE :
OUTPUT IMPEDANCE :

about 700 ohms -~ 100 nk .
-
POWER SUPPLY
Voltage 110, 220 V
Frequency 50/60 c/s
Consumption about 25 W
OTHER DATA
FINLSE:
lacquered steel-sheel case with leather grip
DIMENSIONS
(without knobs and handle) :
height 194 mm
width 240 mm
depth 148 mm
WEIGHT : about 6 ky
ACCESSORIES :
1 coaxial screened cable with connector
plugs
1 coaxial “Am’” connector plug
S—

As a result of continued efforts to improve the
design of instruments we, reserve Lhe righl
to change this specification.

1. Attenuator
2. Input cathode-follower stage

3. Wide-band voltage amplifier
4, Output cathode-follower stage

5. Measuring rectifier
6. Power supply unit —/



SENSITIVE
V.T. VOLTMETER

EMG=1316

SENSITIVE VT VOLTMETER
AND MEASURING AMPLIFIER

High-accuracy measuring equipment is needed also in the field
v of low voltages when measuring the voltage and amplification
data of low-frequency amplifiers and apparatus of the transmission
technique.
The conventional VT voltmeters register as a rule mV magnitudes
while this instrument is measuring in the most sensitive measuring
range uV voltages.
Its advantages are : high sensitivity (30 £V can already be read off), a
wide upper voltage measuring limit (up to 100 V) and negligible
linear distortion. The accuracy of measurements can be improved
by the aid of the special voltage calibration arrangement, built into
the measuring instrument. The amplifier part of the instrument has
very high amplification and low distortion so that it can also be used
as laboratory measuring amplifier.

WORKS FOR ELECTRONIC MEASURING GEA
e BUDAPEST ]
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FUNCTION. The functioning principle of the
©8 e nisiit i vie NV a cinitian Fubhes Vol -
meter”’ is shown in the Block Schematic
Diagram below.

The voltage under test, can be fed in two
ways to the grid of the pentode of the input
cathode-follower stage. The lower voltages
(within the measuring range of 300 gV to
100 mV) get there directly, while the higher
voltages (between 300 mV and 100 V) do so
through a preliminary voltage divider pro-
viding for a 1:1000 ratio division. The at-
tenuator itself is in the cathode circuit of the
cathode-follower stage and serves with six
steps for dividing the low voltages. The
switches of the two dividers operate on a
common shaft, so that they furnish together,
attenuation in 12 steps of 10 dB each or
voltage divisions for 12 measuring ranges.
After the cathode-follower stage the voltage to
be measured and already adequately divided
is forwarded into an advanced type 4-stage
amplifier having very little noise and hum
and low distortion. One negative feedback is
used for regulating the response of high and
low frequencies, the other for regulating the
measure of amplification.

The amplifier tubes are not heated with AC
voltage but with rectified voltage to ensure
the low noise level of the amplifier. Operation
of the amplifier tubes under the normal
specification data with lower plate and screen
grid voltages contribute to noise reduction.
The output can be switched over to a coaxial
jack which is the output of the measuring
amplifier. In the other position of the switch
the plate of the power tube is connected with
the measuring bridge in whose diagonal an
indicating instrument is provided and shows
the value of the voltage or attenuation meas-
ured. Germanium diodes in the two arms of
the bridge designed for rectification of the
amplified AC voltages. The measuring instru-
ment has self-calibration. ,
For high accuracy measurement it is advisable
to calibrate the measuring instrument before
each measurement series.

All stages are fed with voltage and current by
the electronie stabilized power supply unit.
Stability of the healing voltage is provided
for by ferroresonance transformer.

Tubes used in this instrument :
BEF " 86—5 R 8d—ut
VR 105—1 EZ 80—1

(The number after the Type-Number indicates
the number of tubes in use.)

SPECIFICATION

A) AS VT VOLTMETER

MEASURING RANGE : 30 uV — 100 V
(in 12 cub-ranges)
UPPER LIMITS :

OF MEASURING SUB-RANGES :

300 wV, 1, 3, 10, 30, 100, 300 mV

1= 3 10,880, 100/ V.

—70 dB to |40 dB

(in 10 dB steps)

ATTENUATOR :

MEASURING ACCURACY
(related to 1 kefs) : 2y
(after reaching constant internal tempera-
ture)

FREQUENCY RANGE :
: between 10 e¢/s and 300 ke/s

FREQUENCY RESPONSE
(related to 1 kc/s) + 0,5 dB

INPUT IMPEDANCE: 2 Mohms || 40 pF

B) AS MEASURING AMPLIFIER
MAX. AMPLIFICATION : about 2000 x

LINEAR DISTORTION
(related to 1 ke/s) : + 0,5 dB

DISTORTION FACTOR max. 2%,
(at 2 V... output voltage)

()UTP:UT VOLTAGE : Thax. S0 Vi
OUTPUT RESISTANCE : max. 1000 ohms

POWER SUPPLY

Voltage : 110, 127, 220 V
(adjustable)
Frequency:: 50/60 c/s

Consumption : about 76 W
OTHER DATA

FINISH :

lacquered steel-sheet cabinet

with 2 metal handles
DIMENSIONS : (without knobs and handles) :
height 240 mm, width 500 mm, depth 390 mm
WEIGHT : about 15 kg

ACCESSORIES :

1 power cord
1 coaxial screened cable
1 coaxial connector plug “Am”

As a result of continued efforts to improve the
design of instruments, we reserve the right
to change this specification.

Input cathode-follower stage and attenuator
3-stage amplifier

Measuring rectifier

Calibrating cireuits

Stabilized power supply unit

Gl B

)



EMG=1318

VSWR INDICATOR ANI} SELECTIVE AMPLIFIER
(1000 c/s)

A measuring instrument indispensable in the field of microwave
laboratory measurements e. g. when matching feeder elements or
measuring impedance. In addition it can be used to advantage as an
indicator for measuring bridges, fed with a 1 ke/s frequency. This
instrument is actually a highly sensitive amplifier, with built-in
indicator, for the well known appliance of microwave measurements,

for the slotted line.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST



FUNCTION: The functioning principle of the
“VSWR Indicator’” is shown in the
Block Schematic Diagram below.

The two main parts of the instrument are the
amplifier and the indicator.

The amplifier is highly sensitive and consisls
of four stages. The input signal passes through
a capacitor or matching transformer first to
the inpul attenuator and hence to the pre-
amplifier.

In case of VSWIR measurements the impedance
of the microwave diode performing rectifica-
tion is matched to the instrument by the input
transformer.

Max. 140 dB can be adjusted in eight steps,
with the input attenuator. The signal/noise
ratio of the input stage is favourably selected.
The selectivity of the instrument is provided
for by the double T-filter, operating between
two amplifiter stages as negative feedback
chain and with the exception of 1000 c/s,
attenuates all other frequencies.

From the selective amplifier stage the 1000 c¢/s
signal is lead into the output amplifier; con-
linuous (coarse and fine) adjustment of the
amplification is carried out in the grid circuit
of the output amplifier.

FFrom the power output amplifier stage the
signal passes with cathode-follower coupling
to the VT voltmeter. The scale of the instru-
ment shows the slanding wave ratio in VSWR.
When using the instrument as VT voltmeter
for voltage measurement the linear V and
dB calibrated scale of the indicating instru-
ment is read. With the aid of a switch in
“—5 dB”’ position, a higher reading accuracy
on the “EXPANDED” scale. In “NORMAL”’
position the instrument scale is approximately
linear, in “EXPANDED VSWR” position it
shows an exponential character.

TUBES used in this instrument :
EF 86—3 ECC 82—1 EZ 80—1 VR 150—2

SPECIFICATION
MEASURING RANGE :

0 to 70 VSWR dB (in 8 ranges) Syt

ACCURACY OF STEPS
(10 VSWR — dB): 4+ 0,2 dB
AMPLIFICATION :

adjustable in 8 steps (between 0 and 140

dB, fine adjustment in each stage)
INPUT VOLTAGE : max. 1 V
INPUT IMPEDANCE :

at the transformer input : about 200 ohms

at the capacitor input: about 200 kohms
FREQUENCY : 1000 cfs 4 29,
BAND-WIDTH

(between the 3 dB points of the frequency

curve) : 40 ¢fs 4 209,
SENSITIVITY : Qs IS lorFEsi =,
NOISE LEVEL < 0,05 pV

(at the most sensitive measuring range)
POWER SUPPLY -

Voltage : 110, 127, 220 V w

(adjustable)
Frequency : 50/60 cfs
Consumption : about 40 W
OTHER DATA

FINISH :

lacquered steel-sheel cabinet with

1 leather carrying handle
DIMENSIONS

(without knobs and handle) :
height 250 mm width 320 mm depth 220 mmn
WEIGHT : about 10 kg
ACCESSORIES :

2 coaxial connector plugs “Am”’
As a result of continued efforts to improve

the design of instruments, we reserve the
right to change this specification.

1. Input transformer

2. Input capacitor

3. Voltage divider 1.
10. Measuring rectifier

4. Pre-amplifier 1st stage
5. Voltage divider 2
6. Pre-amplifier 2nd stage

7. Double T-link

8. Oulput amplifier
9. Cathode-follower stage \_/"
11. Power supply unit



EMG=1341/C

“ORIVOHM II” WORKSHOP VT VOLTMETER

In laboratory measurements and investigations as well as in workshop
routine tests, there is frequent need for a handy and dependable VT
voltmeter, qualified to take reliable measurements of the occurring
DC and AC voltage values or ohmic resistance values with an accuracy
to all conceivable requirements.

Owing to its expanded measuring range and its application within
wide frequency limits, the “ORIVOHM 11"’ VT voltmeter is excellently

suited for laboratory and workshop tasks.

WORKS FOR ELECTHRONIC MEASURING GEAR
BUDAPEST
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FUNCTION. The functioning principle of the
“ORIVYOHM. 1I’". Workshop NT
Voltmeter isshown in the Block Schemalic
Diagram below.

The circuit of the VT voltmeler proper, con-
sists of a double triode in bridge circuit; owing to
the high input resistance, the power source
remains unaffected by the charge from the
measuring appliance.

In case of D. C. measurements, the Lest voltage
is connccted over the input attenuator directly
to the bridge circuit.

In case of A. (., measurements a double triode
acts as measuring rectifier. Measuring errors
due to starting current and tube wear are
considerably reduced by the compensation
circuit applied. The measuring diode, operating
on the straight section of its characteristic,
secures a considerables linearity of the voltage
scale,

The circuit arrangement described, offers the
advantage, that only DC voltage will be di-

vided, whether with D. C. or with a A. C.
measurement. In consequence there is no
delicate compensating of frequency response
in the A. C. voltage attenuator.
The measuring appliance can be used as indi-
cator for D. C. fed measuring bridges, with
the instrument pecinter easily adjustable (o
mid-position. When measuring A. C. voltages,
the measuring instrument can be used as
indicator up Lo 75 Me/s.
IFor resistance measurements the instrument
scale is also calibrated in ohms, with 0 at
the beginning, 10 in the middle and oo at
full scale deflection.
The voltage required for resistance measuer-
ment is supplied by a selenium rectifier instead
of a dry battery.
Tubes used in this unstrument :

ECC 82—1 EZ 80—1 6 H 6—1

(The number after the Type-Number indicates
the number of tubes in use.)

SPECIFICATION

DC MEASURING RANGE: 0 — 1000 V

UPPER LIMITS OF SUB-RANGES :
3, 10, 30, 100, 300, 1000 V

MEASURING ACCURACY: 4+ 39, of {. s. d.
INPUT RESISTANCE 15 Mohms

AC MESURING RANGE: 0 — 300 V
UPPER LIMITS OF SUB-RANGES :

3, 10, 30, 100, 300 V
MEASURING ACCURACY: 4 5%, of f.s.d.
INPUT IMPEDANCE: 1 Mohm || 20 pF
FREQUENCY RANGE: 30 e¢fs to 25 Mc/s
FREQUENCY RESPONSE : + 0,5 dB

1. Measuring rectifier 2. Voltage divider

3. VT voltmeter bridge

R MEASURING RANGE:
0,2 ohm — 1000 Mohms

UPPER LIMITS OF SUB-RANGES:
1000, 10000, 100 000 ohms
10, 100, 1000 Mohms

MEASURING ACCURACY

from 100 ohms to 100 kohms : 1= 09,

from 100 kohms to 10 Mohms : 4 10%,

up to 100 Mohms : + 209,
POWER SUPPLY

Voltage : 110, 127, 220V

Frequency : 50/60 c/s

Consumption : about 20 to 25 W

4. Power supply unit

)
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EMG=1343

H.T. AND H.F. WORKSHOP VT VOLTMETER

Voltage measurements are needed most frequently in workshop and
laboratory measuring work. This VT voltmeter keeps level with the
development of H. F. technique, respectively with the extension of
the higher frequency limits and with the measurement of higher
operating voltages occurring in TV receivers. The instrument is suitable
not only for measuring D. C. and A. C. voltages and resistances, but
with a special H. F. measuring head, voltages up to 200 Mc/s and
with another special H. T. measuring head D. C. vollages can be

measured up to 30 kV,




FUNCTION: The functioning principle of the
“H, T and H, B Werkshop VT
Voltmeter” is shown in the Block
Schematic Diagram below.

One of the advantages of the instrument is,
that when measuring without the heads,
the test voltage has always to be connected
with the same pair of jacks, irrespective
whether it is a DC or AC voltage. This means
that replugging the source of so much trouble
is avoided, since a single rotary switch is
used for the selection of the measuring method
according to the kind of voltage. The resis-
tance to be 'tested can be also connected to
the above pair of jacks. ;

The input attenuator (voltage divider) is used
for selecting the wvoltage measuring range.
Its input resistance (15 Mohms) is so high,
that it represents no load of the wvoltage
under test (voltage source).

When measuring DC voltage (up to 1000 V)
this is connected directly to the input atte-
nuator (voltage divider) to pass from here,
after appropriate voltage dividing, to the VT
voltmeter, which is a DC amplifier with a
bridge circuit and a double triode. The cir-
cuit design of the equipment is highly insen-
sitive to measuring errors due to changes and
ageing of tubes and of fluctuations in the
mains supply. With a mains voltage fluc-

HT.PROBE
30 KV.

1. Measuring rectifier (built-in)
2. Voltage divider

tuation of + 109, there can result even in
the most sensitive measuring band only, a
measuring deviation of max. - 29, in {.e
other measuring bands the difference is quite
negligible. It is known that when measuring
DC voltage, the -- ve or — ve polarity of
the wvoltage to be measured, has to be taken
into consideration. A built-in switch is used
for switching over the indicating instrument
accordingly, which is a much more convenient
solution than to plug over for this purpose.
The measurement of resistance is also done
in the corresponding circuit of DC wvoltage
measurement in a way that the resistance
to be tested, figures as one link of the voltage
divider and the indicating instrument is in
fact only used for measuring the voltage
drop accross the resistance. The scale of the
instrument is calibrated in ohm values so that
there is 0’ at the beginning of the scale
%10’ in the center and ‘oo’ at the end.
The measuring voltage of 1 V is produced
by selenium rectifier.

There are two possibilities for measuring AC
voltage. The alternating voltage to be measu-
red is rectified by the built-in diode, if the
upper frequency limit is not above 5 Mc/s.
A compensating diode is also used in the
measuring circuit. The purpose of this diode
is the compensation of the starting current

HF.PROBE
10Kc-200 Mc

3. VT voltmeter bridge
4. Power supply unit




and the aulomatic eliminating of measuring
errors resulting from ageing of the electron
tube. A great advantage in measuring tech-

nique of the VT

voltmeter circuit design is that

actually always only DC voltage is divided
both when measuring DC and AC voltage
(taking into account the preceding rectifi-
cation). This circumstance is significant in
two ways. On Lhe one hand there is no need
for the very delicate frequency compensation,

necessary with
other hand, the

AC voltage dividers, on the
frequency range ol the instru-

ment can be raised upwards with relatively
simple means of reliable accuracy.

It should be mentioned that the measuring
instrument actually measures a peak voltage,

the . scale of the indicating instruments,
however, calibrated for sinusoidal signals
el e

Where the upper frequency limit of the signal

DC

—

to be measured is ahove H Me/s the H. F.
measuring head (EMG-—1391) has to be used.
The instrument can be used as an indicator,
completed with a measuring head, up to
700 Mc/s.

Voltage and current for the electronic stages
is produced by the power supply unit with 2
single rectifier tube through an adequate
[iller chain.

Convenient handling and safely in measure-
menl were taken into consideration in the
design of the instrument.

The metal cabinet of the instrument must by
all means be separately earthed through the
jack provided for this purpose.

Tubes used in this instrument :
HEGE82—1. EZ 80—1 BA50—3

(The number after the Type-Number indica-
tes the number of tubes in use.)

SPECIFICATION

MEASUREMENI1

MEASURING RANGE

(Instrument itself) :

20 mV — 1000 V
(in 7 sub-ranges)

UPPER LIMITS OF SUB-RANGES:

1,

3, 10, 30, 100, 300, 1000 V

MEASURING ACCURACY : -+ 39, of f. s. d.

INPUT RESISTANCE ;

POLARITY :

15 Mohms
(in all ranges)
-+ ve or — ve adjustable

MEASURING RANGE
(Instrument + H. T. measuring head
Type — 1392): 2V — 30KV (in 6 sub-ranges)

UPPER LIMITS OF SUB-RANGES :

100, 300,

1000, 3000, 10 000, 30 000 V

MEASURING ACCURACY: - 109%of f.s.d.

INPUT RESISTANCE:

POLARITY :

1500 Mohms
(in all ranges)
+ ve or — ve adjustable

]

AC MEASUREMENT

MEASURING RANGE:

100 mV — 300 V
(in 6 sub-ranges)

UPPER LIMITS OF SUB-RANGES :

1, 3, 10, 80, 100, 300 ¥

MEASURING ACCURACY : 59, fof.s. d.
MEASUREMENT :

CALIBRATION :

peak value of pos, half cycle
in RMS value
(with sinusoidal shape)

FREQUENCY RANGE

(Instrument itself) :

30 ¢fs — 5 Mec/s

INPUT IMPEDANCE

at 30 c/s:
ati s deeisis
at 500 ke/s :
at 5 Mejfs:

I Mohm || 20 pF
1 Mohm || 20 pF
500 kOhms || 20 pF
100 kohms || 20 pF

109

FREQUENCY RANGE
(Instrument -+ H. T. measuring head
Type — 1391): 10 kefs — 200 Me/s

INPUT IMPEDANCE

at 100 kefs : 900 kohms || 5,5 pF
at e ones 650 kohms || 5,5 pF
at 10 Mc/s: 200 kohms || 5,5 pF
at 100 Mec/s : 20 kohms || 5,5 pF
at 200 Mc/s : 5 kohms || 5,5 pF

FREQUENCY RESPONSE
up to 150 Mc/s :
up to 200 Me/s :

= 0ol s, de
+ 109, of f. 5. d.

RESISTANCE MEASUREMENT
MEASURING RANGE:
i 0,2 ohm — 1000 Mohms
(in 7 sub-ranges)
MEASURING ACCURACY

(at the centre of the ranges) :
between 100 ohms and 100 kohms: + 59,
between 100 kohms and 10 Mohms : - 109,
for other values up to 100 Mohms : 4 209,

POWER SUPPLY

Voltage : 110,:127, 220V
Frequency : 50/60 cfs
Consumplion : about 26 W
OTHER DATA
FINISH :

lacqueres sleel-sheet cabinet with 1 carrying

handle
DIMENSIONS :

(without knobs and handle) :

height 235 mm width 180 mm depth 140 mm
WEIGHT : b kg
As a resull of conlinued efforls Lo improve Lhe
design of instruments, we reserve the right
to change this specification.
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MEASURING HEADS
FOR THE EMG—1343 VACUUM-TUBE VOLTMETER

EMG—1391 H. F. MEASURING HEAD

By means of this measuring head, H. F. alternaling voltage up
to a frequency limit of 200 Mc/s can be measured. A special diode,
built in the measuring head, performs rectification. The inputl

capacitance of the measuring head is not more than 5,5 pF.

EMG—1392 H. T. MEASURING HEAD

To be used when measuring high alternating voltages (30 kV).

In view of the differences in their use and design the measuring
heads are connected separately with the measuring instrument
via the respective five-pole plugs of special design.

EMG—1393—1 MEASURING ROD for direct connection

EMG—1393—3 MEASURING ROD for connection through a 500
kohms resistor to the VT Voltmeter.

Both measuring rods are provided with fixed measuring cords and
banana plugs.
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EMG=1351

TRANSISTORIZED mV METER

The unusually small dimensions and the exceptionally low voltage
and current demand of transistors has led to a miniaturization of
measuring instruments expected by measurement lechnicians but
particularly by servicing men for long time.

The wide measuring range of this mV meter permitting not only
measurements of DC voltages but by the aid of the measuring head
supplied with it, also measurement of H. F. voltages. This little in-
strument is the combined resull of reduced dimensions and Lransistori-

zing.




FUNCTION. The functioning principle of the
“Eramnsisiborizedss o Vi EMef e ioiis
shown in the Block Schematic Diagram below.
When measuring DC voltage this is directly
connected to the input attenuator (voltage
divider) provided for the adjustment of the
desired measuring range. The basic sensitivity
of the measuring system is 3 mV.

In view of the low input voltage under test

the DC wvoltage has to be inverted to AC
voltage. This is carried out by means of the
DC wvoltage inverter featuring four transis-
Lors, two-of which operate as multivibrators
and Lwo, partly parallel connected as AC
chopper. The AC voltage is measured across
the loading resislor connecled Lo one ol Lhe
emitter electrodes in a square wave signal
corresponding to the 1 kefs frequency of the
multivibrator.

One of the dry batleries at a load of 2,5 mA
is provided for the voltage and current supply
lo the DC voltage inverter (4 transistors).
The AC vollage generaled in the inverter
passes into a three stage transistor amplifier.
The three stages are exclusively needed for
stabilizalion of the operation. Owing to the
operating current load the Cransistors are
sensitive to temperature ; Lo avoid Lhis they
are loaded Lo no more than 1 to 2 mW instead
of the permissible 25 mW.

A special dry battery with a load of no more
than 3 mA is used for supplying voltage and
current to the transistor amplifier.

The AC voltage coming from the amplifier
is rectified by a germanium diode, the DC
voltage is indicated by a meter provided in
dccordancc with wvoltage division with two
scales for the DC voltages, one of the scales
being graduated in figures of 1 to 10, the
othey 1 to-3:

The EMG 1937 H. F. measuring probe is
especially designed for measuring AC voltages:
the measuring probe operates with two ger-
manium diodes in voltage doubler -circuit.
The DC voltage of the two charging capacitors
passes through a screened cable to the input
of the measuring instrument.

The measuring probe provided with germanium
diodes has the advantage over the vacuum
diodes that it has no starting current and its
input capacitance is also lower.

112
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When measuring AC voltages, so called *‘capa-
citance dividers’’, capacitors of wvery low
pF wvalue, which can be screwed into the
measuring probe, are used for adjusting the
various measuring ranges. A special scale is
provided on the indicating meter for AC
voltages.

Before measurement, the instrument has to
be calibrated in such manner that the voltage
of the dry battery should get through a calib-
rated additional resistance to the inpul
divider of the instrument.

In view of the sensitivity of H. IF. measurements
the prescriptions concerning the measuring
head must be observed strictly. (Sereening
cap.)

Transistors and diodes used in Lhe instrument :
BCR71==7 DS 160—1 DS a32—2

(‘I'he number after the Type-Number indicates
the number ol tubes in use.)

SPECIFICATION

DC VOLTAGE MEASUREMENT

MEASURING RANGE:

(Instrument itself) 500 pV to 100 V

(in 10 sub-ranges)
UPPER LIMITS OF SUB-RANGES:

3, 10, 30, 100, 300 mV

and 1, 3, 10, 30, 100 V

MEASURING ACCURACY + 59, of L.s.d.

INPUT RESISTANCE : 300 kOhms/V 4 59,

AC VOLTAGE MEASUREMENT :
MEASURING RANGES
(With measuring probe EMG-—1397) :
50 mV — 30 V
(in 5 sub-ranges)
UPPER LIMITS OF SUB-RANGES: 300 mV
1, 3, 10, 30V

MEASURING ACCURACY : + 109,

FREQUENCY RANGE
with measuring probe at
300 mV measuring range :
100 kefs — 250 Me/s
with measuring ranges above 1 V
3 Mcjs — 250 Mc/s

FREQUENCY RESPONSE

with measuring head for
ranges :

all measuring

4 159, (relative to 10 Mc/s)

Input attenuator

D. C. voltage inverter

Amplifier

Measuring rectifier

Calibrating circuit

Dry batteries

. Measuring head (for AC voltage)

@,
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EMG—1382/B

MICROWAVE POWER METER

The function of this instrument is the measuring of relatively low
microwave power al a max. VSWR ol 2,0.
It is an indispensable laboratory test equipment when measuring

attenuations and measuring the power of H. F. triodes, Klystrons,

travelling wave tubes and in general microwave oscillators.

It can also be d to advanlage for testing microwave attenuators,

dividers, direction couplers and transmission line parts.



FUNCTION. The functioning principle of the
"MICROWAVE POWER METER*
is shown in the Block Schematic Diagram be-
low.

The sensing part of the microwave power
meter is the measuring thermistor which is
located in Lhe measuring head and acts as one
of the arms of the oscillator bridge and regulates
the output level of the oscillator producing
a fixed frequency of 10 ke/s. According Lo
the circuit applied, the measuring thermistor
represents, independently of the input micro-
wave power, always the same constant ter-
minal resistance for a feeder. This is absolutely
important and necessary for the accurale
matching of the measuring transmission line.
As to the operaling principle, the oscillator
and the osecillator bridge form a sell-compen-
sating thermistor bridge. The microwave power
under Llest reduces the oulpul level of the
10 kefs fix oscillator and in consequence the
halance position adjusted before measurement
of Lhe compensating measuring bridge is upsctl.
One of the arms of the second measuring
bridge is also a thermistor providing for the
amplitude sensitivity of the bridge and com-
pensaling al the same lime the temperature.
Voltage resulting from the unbalance of the
compensaling bridge passes through a divider
o the measuring amplifier and then through
a easuring rectifier Lo Lthe indicating meter.
The indication of the unbalance of the measu-
ring bridge at the same Llime indicales Lhe
microwave power (in milliwatts) according to
the measuring range set.

Calibrated 1. €. power is adjusted by the
aid of the buill-in resistors and corresponding
to the various measuring ranges il serves for
calibraling the measuring instrument. This
calibrated D. C. power is coupled Lo Lhe
measuring thermistor when calibrating the
measuring instrument. Now again the same
process is repeated as when measuring the

1. Measuring head with Lhermistors
2. Oscillator
7. Measuring rectifier

3. Oscillator bridge
4, Compensating bridge

microwave power. The full scale deflection
of the meter can be adjusted accurately by
the aid of the “calibrated power’” and by
regulating the amplification.

The measuring thermistor und the thermistor
for compensating the temperature are accom-
modated in a common measuring head.
Voltage and current for the circuits of the
instrument and keeping them on the same
level, which is very important for the reliabi-
lity of the measurements, is provided for by
the stabilized power supply unit.

Tuhes used in this instrument :

BrAG 7=3 6 AG 7—1 6 I. 6—1
6 SJ 7—1 VR 150—1 5 Z 41

(The number after the Type -Number indicales
the number of tubes in use.)

SPECIFICATION
FREQUENCY RANGE: 1800 — 4000 Mc/s

(with measuring head supplied with the
instrument)
(at VSWIR max. 2.)
MEASURING RANGES :
Q08 0N = 0138 55 S W
MEASURING ACCURACY :
(with correct matching) : e TR9%
Input impedance of measuring head :
47,9 ohins
CALIBRATION :
with  built-in calibrated cireuits
CALIBRATION ACCURACY : -+ 2,59

As a resull ol conlinued efforts to improve
the design of instruments, we reserve Lhe right
to change this specificalion,

5. Attenuator
6. Measuring amplifier
8. Power supply unit

)




EMG =1411
MILLIOHMMETER
ATTACHMENT
A device designed for use in

connecltion with a VT voll-

meter for measuring resis-
tances of milliohin orvder of

magnitude.

EMGCG—1422
MEGOHMMETER

An instrument for measuring
high insulation resistances,

which can be used to an up-

per limit of 100000 Megohms

EMGC—=1432/B

“ORIPONS”
WORKSHOP

RC MEASURING
BRIDGE

A Wheatstone measuring

bridge for workshop measu-

rements of resistance and

canacitance,

EMGC RESISTANCE MEASURING INSTRUMENT

1411 1422 1432/8

WORKS TOR ELECTRONIC MEASURING GEAR
BUDAPEST
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EMG=1411

MILLIOHMMETER ATTACHMENT

It is a task, frequently occurring in laboratory
research work to measure contact resistances
of very low value, of milliohm order of magni-
tude, eg, between contact surfaces of various
switches. A high sensitivity measuring me-
thod and a pertinent measuring instrument
respectively is necessary for such purposes.
The milliohmmeter adapter connected to the
EMG 1315/C VT voltmeter is particularly
suitable for measuring very low resistance
values.

FUNCTION. Resistance measurement is actu-
ally based on the measurement of the voltage
drop produced on the resistor to be measured.
Voltage necessary for the measurement is
supplied by a special transformer. 1 A current
to be adjusted accurately with the built-in
regulator is, led through the resistor under test.
The value — measured in millivolts — of the
resulting woltage drop is in-direct numerical

ratio with the value expressed in milliohms
of the resistor. The value measured is indi-
cated by the VT wvoltmeter instrument per-
manently, on the 30 mV measuring range.
The built-in auto-transformer is used for
changing over the measuring range. Measuring
accuracy is the highest in the 30 mV measu-
ring range. Only resistors which can be loaded
with a current of 1 A can be measured,
without the danger of overloading.

SPECIFICATION

MEASURING RANGE :
0,1

1000 mOhm
(in 7 ranges)
MEASURING ACCURACY :
in the 30 mohm range + 59
in other ranges + 109,

EMG=1422

MEGOHMMETER

A measuring instrument designed for the
serial testing of high insulation resistance of
the telecommunications and instruments in-
dustry.

FUNCTION. A voltage divider, with known
resistance wvalues, is connected to the test
resistor by the aid of the measuring range
switch, receives a stabilized direct voltage
from the power supply unit of the instrument.
Voltage drop observed on the voltage divider
is measured by a bridge-system VT voltmeter.
The bridge circuit has the advantage to be
considerably insensitive against tube ageing
and mains fluctuations. In view of the high
resistance values to be measured, the input

jacks are protected against changes of measure-
ment caused by moisture content and by
leakage currents. The stabilized voltage ne-
cessary for operating the measuring instrument
and other operating voltages is furnished by
the power supply unit.

SPECIFICATION

MEASURING RANGE :
0,5 — 100000 Mohms
¢ (in 5 ranges)
CALIBRATION ACCURACY :
3% resp. 4 109, (dependent on range)

EMG=1432/8

»ORIPONS’? RC WORKSHOP MEASURING BRIDGE

Measurement of resistance (R) and capaci-
tance (C) is the most frequent task in workshops
and servicing. The workshop measuring bridge
has been designed for this purpose and it can
also be used for measuring inductance (L).

FUNCTION: Measurement is made in the well
known Wheatstone bridge circuit, the balance
of the bridge being indicated by a magic eye.
The measuring bridge can be fed with two
different voltages: with alternating voltage
(30 ¢/s) from the power supply transformer
and with direct voltage produced by the
built-in selenium rectifier. With direct voltage
feed a mechanical vibrator operates in the
grid circuit of the amplifier. Resistance can be
measured by the aid of the built-in calibrated
resistors, inductance only by using external

116

reference standards. In addition to direct
measurement, + 209% and —209% compara=
tive measurement can also be made.

SPECIFICATION

RESISTANCE MEASURING RANGE
(with DC voltage) :
0,5 ohm — 1 Mohm 4 59,

RESISTANCE MEASURING RANGE
(with AC voltage) :
0,5 ohm — 10 Mohms -+ 39,
CAPACITANCE MEASURING RANGE
(with AC voltage) :
50 pF — 1000 uF 4+ 39,
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The h marked group comprises nuclear measuring instruments and their auxiliary appliances.

RADIATION MEASURING INSTRUMENTS

Page
Portable Radiation Meter 1864 123
Transistorized Radiation Meter 1865 125
GM Counter Probes 1881 139
Scintillation Detector and Adapters 1882 141

RADIATION COUNTERS
Decade Counter (3 decades) 1872 127
Laboratory Counter (3 decades) 1873 131
Fast Counting Rate Meter 1877 135
High-Accuracy Laboratory Scaler (7 decades) 1878* 187
Light-Pulse Counting Attachment 1883 127
AUXILIARY INSTRUMENTS

Stabilized H. T. Power Supply Unit _ 1842/B 121
Battery Charger for Type 1865 1839/1 125

* Under development (in Group ,,F”)
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EMGC—1842/B

REGULATED STABILIZED
H. T. POWER SUPPLY UNIT

When measuring radioactive radiation, there is an absolute need
for high voltage supply for the G—M tube and scintillation detectors
of very accurately stabilized D. C. current source, which lends itself
to fine adjustment alsé within a wide range, but supplies high voltage
independently of the load. This equipment complies with these require-
ments to a considerable degree. Its stability, the highly accurate
adjustability of output voltage and its design and construction in
accordance with H. 1. standards make it an indispensable auxiliary

appliance for every radiological laboratory. <“SYSTEM KFKI”




FUNCTION. The functioning principle of the
S R o e ) e R e S
shown in  the Block Schemalic Diagram.
The apparalus consists of lwo main parts :
the FL. 1. section and the fine regulation
section.

The aim of electronic regulation of the H. T.

section is on Lhe one hand compensation of
[he mains voltage fluctuations, on the other

hand to keep the oulput voltage on a con-
stant level independently of changes ol the
exlernal load. Electronic regulation operales
on Lhe parallel regulation principle. The two
groups ol elements performing regulation and
stabilization are :

a) the regulating tube coupled parallel with the
rectified voltage and obtaining its stabilized
reference voltage from a separale rectifier ;

b) the voltage divider consisting ol Lwo links :
an  ohmic resistor antd an electron Lube ;
the latter receives also slabilized voltages
for the auxiliary grid and the control grid.
For ensuring the accuracy of electronic regu-
lation, the filament wvoltage of the electron
tube, comprised in the voltage divider, is kept
on a constant level by a special ferroresonance
transformer. A potentiometer is used, with
regulation of the grid bias of Lhe control
tube, for the ecoarse adjustment of the H. T.
The iine regulation seetion operates with a
separate rectifier ; electronic regulation ope-
rating on the series regulation principle is
connected after the smothing-filter of the
rectifier.

The two voltage sources are counecled in
series through a pole changer so that the fine
regulation can be applied to any part of the
high wvoltage. The full output voltage or the
fine regulated wvoltage is shown, after the
necessary switch-over, by the built-in meter.

Tubes used in the instrnment ;

H. T. seetion
vV 22/7000—1 EZ 80—1 PL 81—1 L
El80—1I VIR 160 —1 ghie D

Fine regulation section
PY 83—1 EL 841
EFF 80—1 YR 1051

(The number alter the Type-Number indicates
the number of tubes.)

SPECIFICATION
. T. SECTION
OUTPUT VOLTAGE : 300 — 3000 V
LOAD
OUTPUT VOLTAGE CHANGE
between max. load and noload: 0,3%,
measured al max. oulpul voltage

OUTPUT VOLTAGE CHANGES :
within - 109, fluctuations of the mains —rt
With each 19, change : max. 0,029,

or max. 0,3 V

max. 0,5 mA

HUM VOLTAGE max. 1 V
(with max. 3000 V and max. 0,5 mA load)

OUTPUT IMPEDANCE :
< 3500 ohms

FINE REGULATION SECTION
OUTPUT VOLTAGE FINE AD.J.: max. 500 V

As a result of continued efforlts to improve
the design of instrument, we reserve the
right to change this specification.

H. T, seection
1. Power supply rectlifier stage
2. Voltage regulating and stabilizing stage

5. Pole changer

Fine regulation seetion
3. Power supply reclifier stage
4. Voltage regulaling and stabilizing slage



EMG-1864

PORTABLE RADIATION METER

This instrument is primarily suitable for measuring Gamma ray
radiation, it can also be used with advantage for Beta ray measurements.
Its portable design and high sensitivity make the instrument parti-
cularly suitable for a quick survey of areas exposed to radiation
danger. It is also suitable for other measurements in radiological
laboratories, e. g. when using radioactive isotopes for medical or
industrial applications.

A special advantage of the instrument is that it enables the tests to
he carried out not only by observing visually the built-in indicating
meter, but also by listening to the pulses through a headphone con-
nected to the instrument through special sockets, the latter method

considerably facilitating observation in case of low frequency pulses.

WORKS FOR ELECTRONIC MEASURING G
Bl D A ek R
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FUNCTION. The functioning principle of Lhe
“Portable ‘Radiatieon Meler?
is shown in the Block Schematlic Diagram
below.

A GM tube built-in the probe head of special
design  serves for detecting radiation. The
shielding of the head is fitted with a rotable
cover for screening the GM tube. The purpose
ol this cover is to provide for the separation
of Beta radiation from Gamma radiation in
case of Gamma measurements.

The probe head (EMG 1881 —5) supplied wilh
the radiation meler, carries a standard GM
tube  organic  filled  without  end-window.
On special order a probe head can be supplied
with a GM tube with end-window and organic
fil'ed. This probe head (EMG—1881—06)
can be connected Lo Lhe instrument withoul
any alleralion.

H. T. is necessary [or feeding the GM Lube,
this is generated by a . 1Y, “Blocking™” oscilla-
tor. The generated A. C. voltage is rectified
by a diode then [iltered and fed to the
GM tube. The voltage generaled by the oscilla-
tor can he adjusted from outside. The indi-
cating instrument of the Radiation Meter,
when switched to the marked position, can
also “be used for cheeking the 1. of the
GM tube. -
The red mark (lower voltage) on the scale
of the indicating instrument refers to the
(cylindrical) GM tube without any window,
the blue mark (higher voltage) to the GM tube
wilh an end-window.

The operating principle of the Radiation
Meter is that the radiation to be detecled
generates voltage pulses in the GM tube and
the numbers falling to the time unit of these
voltages are measured by the monostable
multivibrator coupled measuring circuit.

One scale of the instrument is calibrated in
mR /hour and this applies Lo the normal
design GM tube organic filled and without

end-window. The other seale is calibrated
in the time unitl of the pulses, in Lheir
number in relation Lo minutes and is

used with the GM Lube organic filled bul
with an end-window.

The indicaling instrument is of a ribbon-

suspended type and its operalion is nol
impaired by impact or vibration during trans-
porl.

The instrument features a  sell-calibration

with the help ol a built-in standard permanenl|
radioactive source; calibralion should be carried
out with the help of the GM tube withoul
end-window. ‘The radiation of the standard
radioaclive source serves only for ealibration
purposes and is so low as to be absolulely
harmless for living beings.

Tubes used in this instrument :

1 R b5 T2 154 T-1

(The number after the Type-Number indicates
the number of Lubes in use.)

SPECIFICATION

MEASUREMENT OF GAMMA RAYS:
from 0,5 to 2 MeV radiating energy
DETECTION OF BETA RAYS:
0,3 MeV or more radiating energy
MEASURING RANGES: 0,2 2, 20 mR/hour
(1881 —5 type GM tube probe)
O
600, 60000, 60 000 imp/min.
(1881 —5 or 1881 —6 type GM Tube Probe)
MEASURING ACCURACY :
59 ol fosld.
DRY BATTERIES :
1 pes Type 45 G (67,5 V)
2ipes Type 1 B (1,5 V)

| 1864

G.M.PROBE

OTHER DATA

FINISH :
lacquered steel-sheet case

DIMENSIONS :
height 210 mm
width 220 mm
depth 110 mm
WEIGHT
(without batteries) : about 3,2 kg

ACCESSORIES :

1 EMG 1881 —5 GM tube probe with GM
tube, without end-window organic.

As a result of continuous efforts to improve
the design of instruments we, reserve Lhe
right to change this specification.

1. H. F. oscillalor (blocking oscillator)
2. Measuring cireuit (multivibrator)
3, Filament and anode batteries



EMG=1865

TRANSISTORIZED RADIATION METER

A small-size, pocket instrument for the measurement of
Gamma radiations and the detection of Beta- and X-ray
radiations with wide measuring ranges. The detector is a
built-in halogen-filled G—M tube.

B Bl G R B

| -1839/1

B! \TTI* R\ CHA l'l(:ER

(for charging bulton-type accumulators)

The appliance is used primarily for charging the button-batteries
used with the EMG 1865 transistorized radiation meter. The charger
is built into a plastic case, is shock-proof during operation and can
be inserted directlv into the wall socket.

WORKS FOR PLECTBONIG MB_ASUBING G]:.AR
W ; "BUDAPEST




EMG—1865

The operating principle of the instrument is
shown in the Block Schematic Diagram
below.

The instrument comprises transistors
germanium diodes only, operating in the
most up-to-date circuit design. As regards
its electrical lay-out the instrument consists
of two main sections viz. the measuring
circuit and the oscillator cireuit producing
‘H. T. for the G—M tube.

Tac pulses coming from the G—M tube pass
to the transistorized amplifier signal shaper
stage ; for each input pulse only one signal
of defined magnitude and duration is favoured,
continuous self-oscillation being prevented
by diodes. The measuring circuit is fed by
the amplifier signal shaping stage. The value
of the amount of radiation detected can be
read on the scale, calibrated in mR/hour of
the built-in indicating meter. The full scale
deflection of the meter can be precisely
adjusted with potentiometers. Detection of
radiation pulses can be made in two different
ways : with a built-in indicating instrument
and with a built-in neon-lamp which indicates
the counts by flashes.

The necn-lamp indicator is also controlled
by the rignal-shaping stage. The H. T, necess-
ary for the operation is generated by a transis-
torized, so-called blocking’’ oscillator, the
voltage received is raised by a voltage-doubling
circuit to the necessary level. Glow-lamps
are used for the stabilization of the voltage.

and

TRANSISTORIZED RADIATION METER

Power is supplied by small-size, perfectly
enclosed button type accumulator, also accom-
modated inside the instrument. The instrument
is housed in a plastic case of functional shape.

SPECIFICATION

MEASURING RANGE :
0 — 0,5 mR/h
e ~5amByh
0 — 50 mR/h

CALIBRATION : with Co 60

MEASURING ACCURACY :
+159% of f. s. d

(bittwe n 10 C® and + 40° C)
G—M TUBE: halogen-filled type-CTC—1

READJUSTMENT OF MEASURING
RANGE :
by means of built-in potentiometers

DETECTION OF COUNTS :
with flash lamp
H.-T. STABILIZATION :
with glow-lamp
H. T. RECTIFICATION :
wilh selenium
BATTERIES :
three 1,2 V 150 mA /h
button-type accumulator (DEAC)

As a result of continued efforts to improve the
design of instruments, we reserve the right
to change this specification.

G—M tube (built-in)
Amplifier, signal shaper
Measuring circuil

Flash (radiation pulses) slage
H. T. supply unit

Batteries

S Uk L0 DD =

EMG-—1839/1

BATTERY CHARGER

(tor charging 150 mA/h button-Lype accumulators)

The charger can be operated on 220 V AC.
when using 110 V the charging current drops
to half its value so that double of the time is
needed for charging.

The circuit design of the changer warrants
that the charging current cannot exceed the
measure permitted for this type of battery
with 220 V 12 mA. The charging current is a

126

function of the power supply voltage, of
the frequency and the capacitance of the
capacitor used. To secure shock-proof
design of the charger a mechanical construc-
tion was chosen allowing that the batteries
to be charged be only inserted and taken out
after pulling out the plug from the wall
socket.

a



EMG—1872

DECADE COUNTER

An electronic measuring instrument designed primarily for counting
steep-fronted pulses. Such pulses arrive via the G—M tubes and
scintillation detectors to the input of the measuring instrument.
The counter is primarily an indispensable measuring appliance of
atomic physics laboratories.

e e =

UGHT PULSE COUNTING

ATTACHMENT
Tt 1083

EMG=1883

LIGHT PULSE COUNTING ATTACHMENT

An auxiliary appliance to be coupled before the counter in industrial
work, e. g. when counting slowly changing phenomena, which are
formed into pulses of shape and magnitude for the input circuits
of the counter.

WORKS FOR FELECTRONIC MEASURING GEAR
' BUDAPEST

127



EMG=1872

~—
FUNCTION: The functioning principle of Lhe swing-over is indicaled by Lhe series ol glow-
“Decade Counter’ is shown in the lamps consisting of 10 units and acting as
Block Schematic Diagram below. indicators. The result of counting can be read
The first part of Lhe counler is Lhe pulse off the figures beside the illuminated lamps at
amplifier featuring Lwo RC coupled stages. once and directly without any further counting
Sensitivity can be continuously adjusted wil- operalion.
hin a very wide range. Thus Lhe instrument Every thousandth pulse, contrdls the power
already operates on quite low input vollages stage, the electromechanical counter is localed
e. g. 0,1V, at the same time it can also amplify in the circuit of the latter. The counter has
signals of considerable magnitude e. g. an input 5 digits and operates with 15 figure changes
voltage of max. 70 V. This mode of regulation per second. Both counting parls can be
permitting an easy elimination from the brought into “0’ position : the electronic
measurement of all interferences which might decades electrically and the electromechanical
disturb the expected results. There are not counter mechanically.
only further amplification tasks for Lhe One of the main parls of the instrument is
second stage of the pulse amplifier but it also Lhe stahilized H. T. power supply unit generating
forms and partly limits the peak voltage ol the for the operation of the G—M tube or of the
signals passing further. Scintillation Counter, the necessary high voltage
The next stage is the monostable multivibrator of needed stability. The variation of the output 2
that has the function to convey to the elec- high voltage remains even with a power supply .
tronic counting stages signals independent fluctuation of -+ 109, within 4+ 0,59%,, so —

of the magnitude of the input signal, always
of the same magnitude and duration. This
partis the pulse divider featuring three decadic
stages and counting in the crders of magni-
tude of 1, 10 and 100, the incoming and
amplified pulses. Each decadic stage consists
of 4 bistable multivibrators whose every

that it can be considered as practically con-
stant. The value of the output voltage can be
changed by coarse and line regulation within
a very wide range and the value adjusted
can be read off on the scale of the built-in
indicating instrument.

The tubes used in all electronic stages oblain

TIMER
J 2 3
1 100 100

£

Vv

4
(o}

©
GM-SCINT

INPUT |
5

SCINT /S

1872 |
POWER |Q==’y PRI

O 220 Vev

4. Electromechanical counler
5. Power supply unit
6. H. T. power supply unit

1. Pulse amplifier
2. Electronic counting slages
3. Power amplifier

7
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their voltage and current from the power
supply unit with two rectifier tubes, the re-
ference voltage of the regulating and control
tube of the H. T. section is also supplied by
this unil.

The “Decade Counter’’ in addition to counling
radioactive particles with the help of the
G—M tube or Scintillation Counter can, also
be used for measuring frequency and time: a
time switching clock and a signal generator
of suitable frequency range and frequency
stability is also necessary for this work.

The counter is suitable not only for measuring

EMG=1872

radioactive radiation but also for detecting
and counting such other electrical or mechani-
cal phenomena whose resultant is a steep-
fronted pulse or can be transformed into
such pulse.

Tubes used in this instrument :

ECC 8 —13 EF 80—3 EL 84—1
EZ 80—2 PL 81—1 VR 150—1
2X 2—-1 8 A 2-1

(The number after the Type-Number indicates
the number of tubes in use.)

SPECIFICATION

COUNTING SECTION
PULSE AMPLIFIER
INPUT SIGNAL :
min. 0,1 V, max. 70 V
(sensitivity continuously adjustable)
POLARITY OF INPUT SIGNAL :
negative
DETECTORS TO BE CONNECTED :
1. G—M tube
2. Scintillation counter

ELECTRONIC COUNTER

DECADIC DIVISIONS :
in 3 stages

DIVISIONS STAGES :

1, 10, 100 orders of magnitude
RESOLUTION TIME :
ELECTRONIC DECADE STAGES :

can be put into “O”" position electrically

J usec

ELECTROMECHANICAL COUNTER

o digits
SPEED OF DIGIT CHANGE :
ELECTROMECHANICAL
COUNTING MECHANISM :

can be put into “0’" position mechanically

15/sec

FULL COUNTING SPEED
max. 15000 imp/sec.
COUNTING OPERATION
OF THE INSTRUMENT :
a) with external time switch (connected to
“Timer’” pair of jacks) or

b) can be started and stopped with built-
in two-position hand switch

129

H. T. SECTION

(can be switched off)
OUTPUT VOLTAGE :

between 300 and 2000 V
coarse and fine adjustment

TG AT max. 0,5 mA:

OUTPUT VOLTAGE CHANGE
(within -+ 109%, fluctuations
of mains voltage) : max. 4 0,5%,
(measured at output voltage
between 800 and 1500 V)

POWER SUPPLY

Voltage : 110, 127, 220 V

Frequency : 50/60 cfs
Consumption : abhout 110 W

OTHER DATA

FINISH :
lacquered steel-sheel case
handles

DIMENSIONS (without knob and handle) :

with 2 metal

height 280 mm
width 500 mm
depth 380 mm

WEIGHT : about 20 kg

ACCESSORIES :

1 power cord
1 coaxial screened cable with 3 kV connector

plug

As a result of continued efforts to improve the
design of instruments, we reserve the right
to change this specification.



EMG—1883

LIGHT PULSE COUNTING ATTACHMENT

Nuclear counting apparatus may be used not
only for counting the number of impacts of
radioactive particles, but also, extensively, in
industry, particularly for counting physical
phenomena, which can be converted into
variations of light intensity.

A photocell is used for conversion. In case
of rapidly changing phenomena the photocell
produces sufficiently steep-fronted pulses
which can be applied to the input circuit
of the counter.

When, however, slow-changing phenomena
have to be counted, e. g. the number of pro-
duced pieces in industry, an electronic attach-
ment has to be inserted between the photocell
and the nuclear counter in order to convert
the variations of light intensity into pulses
of a form and size corresponding to the input
circuit of the nuclear counting device.

A photocell built into a strong metal case
provided with a round light inlet aperture is
used for sensing the variations of light inten-
sity. The head of the photocell, equipped with
a cable and connector, is connected to the
attachment from which it obtains the supply
voltage for the photocell through the cable,

Care should be taken that free access of the
light rays through the aperture be not obstruc-
ted and that assuming the incidence of a
parallel beam, a quantitity of light, as large
as possible should find its way, free of shadow
to the photocell. The variation of the photo-
emission current, caused on the cathode
of the photocell by the variation of the illu-
mination intensity, is applied to the inpul
of a single stage D. C. amplifier. The ampli-
lied signal is passed to a Schmitt circuit built-up
by a double triode. The variation of current
causes the Schmitt circuit to swing over from
the normal position and there appears on the
anode of the second triode system such steep-
fronted negative pulse as is necessary Lo
operate the inpul of the counter. A germaniumnm
diode is provided in the attachment for a
moderate shaping of the negative pulse.
When the attachment is used, the high vol-
tage supply unit of the nuclear counter should
not bhe switched on,

Tubes used in this instrument :

EF 80—1 ECC 85—1 EZ 80—1

Photocell Tungsram 223.

SPECIFICATION

COUNTING SPEED :

INPUT SIGNAL SHAPE :

OUTPUT SIGNAL SHAPE :
steep-fronted pulse

OUTPUT PULSE POLARTTIY :

OUTPUT PULSE AMPLITUDE :
about 1 V

OPERATING VOLTAGE OF PHOTOCELL :
adjustable between 40—60 V

CHANGE OF PHOTOCELL CURRENT
(necessary for safe operation): min. 2 pA

0 Lo 100 p/sec

as desired

negative

POWER SUPPLY

Voltage 110, 127, 220 V
Frequency 50/60 s/c
Consumption about 15 W

OTHER DATA

FINISH :
lacquered steel-sheel case with leather handie
DIMENSIONS :
height 190 mm
width 210 mm
depth 140 mm
WEIGHT 3,0 kg
ACCESSORIES

1 detector head with photocell coaxial cable
fastened to it
1 coaxial screened cable, with 3 kV plugs

As a result of continuous efforts to improve
the design of instruments, we reserve Lhe
right to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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EMG=1873

LABORATORY COUNTER

A high-speed decade counter used in laboratories engaged in nuclear
and radioactive measurement ; the instrument can be adjusted in
advance for automatic operation, up to a number of pulses.

“SYSTEM KFKI”

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST

131



EMG=1873

FUNCTION: The funclioning principle of Lhe

“Laberatory ©Counter® is shown
in the Block Schematic Diagram below.

The measuring instrument is primarily suited
for counting pulses coming from nuclear
detectors e. g. from G—M Lubes or scintilla-
tion counters but also for counting pulses

from other sources.
Lwo

The consists  of

units viz. the counting unit and the . T.

cquipment principal
unit. The pulses Lo be counled first pass inlo
Lhe pulse amplifier whose sensilivily is variable
within a wide range. Multiple negative feed-
back improves the stability of amplification.
The amplified pulses pass first to the dis-
criminator, then the signals in excess of the
cut-off voltage adjusted, get to the gate circuit
having an open and closed position. The
signals traversing the gate circuit control
the electronic counter featuring three decade
stages ; these stages count the single, decimal
and centesimal magnitudes ; glow-lamps are
used for indicating the figures. Each decade

stage consists of four bistable multivibrators.

G6M.-SCINT
INPUT

Pulse amplifier
Discriminator

Gate cireuit

Electronic counting slages

o —

= g0

The five-digit eleetromeehanical counter, res-
pectively its amplifying stage, follows after
the third decade. Before starting countling,
all counting stages have Lo be set Lo zero
position. The open position of the gate circuit
can be adjusted with the aid of the built-in
timer for any Llime between one second and
one hour. If the pulses are counted Lo a delinile
number, the electromechanical counter should
be adjusted in advance to this number; when
reaching this number, cuonting is terminaled
respectively automatically switched off. The
H. T. section is used for the high voltage supply
of the G—M tube counter or Scintillation
counter, The H. T. section compensates by its
electronic regulation, the fluctuations of the
mains supply voltage and keeps the output
voltage on a constant level independently of

the change in external load.

Electronic regulation operates on the so-called
parallel regulation principle. The elements

provided for regulation and stabilization are:

1. the regulator tube coupled parallel with

the rectified voltage.

. Power slage

. Electromechanical counler
. Timer

8. II. T. power supply unit

~1 .S v

9. Power-line supply unit
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2. the voltage divider consisting of an ohmic
resistor and an electron tube; the latter
receives also stabilized voltages for the auxiliary
grid and control grid, even its heating voltage
is regulated by a ferroresonance transformer
Lo a constant value. A potentiometer is used
for coarse adjustment of the high voltage by
regulating the grid bias of the control tube.
Fine regulation is possible for any voltage on
the 300 to 3000 V range of the high voltage.
The power supply unit connected in series
with the H. T. section is used for fine regula-
tion. This will supply a stabilized voltage
regulated between 0 and 300 V. The main
task of the power supply unit is to provide

all electronic stage of the instrument with

EMG—=1873

voltage and current. Its operation is based
on the principle of series regulation.

The high voltage can be switched over either
to the G—M tube counter or to the scintilla-
tion counter, since separate input terminals
are provided for them on the measuring

instrument.

Tubes used in this instrument :

ECC 85—13 FEL 84—13 EF  80—10
EZ 80—1 PL 841 —1 V 22/7000—1
3 U3 C-2 VR 150—1 VR 105—2
6 AL 5—15

(The number after the Type-Number indicates

the number of tubes in use.)

SPECIFICATION

OUNTER SECTION
ELECTRONIC COUNTER
DECADIC DIVISIONS :
3 stages
orders .of magnitude 1, 10, 100
RESOLUTION TIME :

D usec

ELECTROMECHANICAL COUNTER :

with 5 digits

MAX., COUNTING :

up bo 1000 00 000

i

PULSE AMPLIFIER
INPUT SIGNAL :
min. 5 mV
max., 700 mV
INPUT SIGNAL POLARITY
negalive
AMPLIFICATION :

in 6 steps, adjustable

3

.

.
pd

3

AMPLIFICATION STEPS :
100, 200, 500 x
1000, 2000, 5000
OUTPUT VOLTAGE :
max. 70 V
INPUT IMPEDANCE :
220 kohms || 50 pF
RISE TIME :

< 0.1 psec

DISCRIMINATOR

RESOLUTION TIME :

D usec
LIMIT VOLTAGE :
band 70 V

belween 5
continuously adjustable

DISCRIMINATOR ACCURACY: -+0,3V

TIMER (Gamma—1892)

SWITCHING TIME :

adjustable between 1 see and 60 min.



EMG—1873

H. T. SECTION
(for feeding G—M tubes or scintillation
counters)
(can be switched off)

OUTPUT VOLTAGE :
between 300 and 3000 V
continuously adjustable

FINE REGULATION

OF OUTPUT VOLTAGE : max. 300 V
(at any voltage between 300 and 3000 V)

LOAD : max. 0,5 mA

OUTPUT VOLTAGE VARIATION :
(between max. load and noload): 0,39,
(at 3000 V output voltage)

OUTPUT VOLTAGE VARIATION
(between -} 109% and — 109, of
mains voltage) :
with each 19, change :
max. 0,029
or max. 0,3 V

RIPPLE VOLTAGE max. 1 V
(at max. 3000 V and max. 0,5 mA load)

OUTPUT IMPEDANCE :
3500 ohms

POWER SUPPLY o
Voltage : 110,127, 220 V
Frequency : 50/60 c/s
Consumption : 500 W
OTHER DATA
FINISH :
enamelled steel-sheet cabinet with 2 metal
handles
DIMENSIONS
(without knobs and handles) :
height 1020 mm
width 550 mm o
depth 370 mm
WEIGHT : about 70 kg
ACCESSORIES :
1 coaxial screened cable with 3 kV connec-
ting plug

On special order charged separately :
I G—M tube EMG—1881—1

As a result of continued efforts to improve
the design of instruments, we reserve the

right to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST



EMG=1877

COUNTING RATE-METER

A measuring instrument for determining the pulse counts of alfa,
beta, gamma and neutron radiation mean values, i. e. pulse counts
related to a time unit. An instrument indispensable primarily for
laboratories engaged in the industrial and therapeutical application
of radioactive isotopes. In nuclear research it can be used for measuring
radiation intensity and also for taking the integrated radiation
spectrum.

As detector’ various G—M counter-probes (EMG—1881) or Scintilla-
tion probes (EMG-—1882) with the *Scintillator” insert, necessary
for measurement, can be connecled Lo the instrument.

Measuring results can be recorded continuously by the aid of Lhe

external recorder which ean be connected to the measuring instrument.




EMG=1877

FUNCTION. The functioning principle of the

“Fast Counting RateMeler” is
shown in the Block Schematic Diagram
below.

The pulse amplifier features (hree stages.

It 1s characterized by linear response and
great band-width. Amplification thal is lo
say, sensitivity of the instrument can be
wide limits

changed continuously within

The amplified pulses pass into Lhe diserimi-
nator stage which is basically a bistable
Schmitt
discrimination

multivibrator, the known circuit.

The

stage can be adjusted and among the various

so-called level of this
pulses only signals of such amplitude gel
through which are above the limit wvalue
adjusted. Diserimination voltage is measured

by one ol the indieating meters. (V)

The signals having come through pass inlo
the paralysing eireuit having the task to adjust
the dead time of the instrument to known
values. Paralysis times can be adjusted in
three stages within very wide limits. This

circuit operates according to its electronic

GM- SCINT

.

3. Paralyzing circuit
4. Limiter stage

1. Pulse amplifier
. Discriminator

| %

5. Integrating stage
[
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design as a multivibrator, that is to say after
the effect of the pulse received has ceased,
it returns

again inlo its original starting

the

paralysing circuit can also be switched off

position.  Otherwise operation of the
according Lo the measuremenl desired. The
next is the limiter stage consisting of several
parts ; ils task is to produce from each pulse
a signal of definile amplitude. The signal
arrived here passes after amplification and
phase inversion to the bistable multivibrator
and then to the limiter itself, which is a double
triode. The frequency calibrating circuil is

located in the ecathode of the limiter.

The signal arriving from the limiler passes
into the integrating stage supplying the inpul
of the V.T. voltmeter with a voltage, propor-
Lionate with the number of counts during
unit. The time constants can be

by
adequate capacitors. The voltage amplified

the time
adjusted in five steps switching over
by the V. T. voltmeter stage is measured
by another indieating meter (PPS), whose
scale is calibraled in pps so that the measured

value can be read off at once. The external

RECORDER

7. H. T. power supply unit

T. voltmeter 8. Power supply unit



level recorder can be connected to the same
output points.

The separate H. I unit built into the instrument
whose stabilization operates basically on the
electronic principle of ‘‘parallel regulation’’,
1s used for furnishing high voltage to the
G—M tube or scintillation counter switch
can be connected to the measuring instrument.
The purpose of regulation is to compensate
the effect of mains voltage fluctuations
s0 that the composite variation in high voltage
should be quile negligible, that is to say
that the output high voltage should be nearly
stable. Several electronic regulating and slabil-
izing stages were applied for reaching this
aim. The value of the high voltage adjusted
with the potentiometer can, after switching
over, be read off on the scale of Lhe buill-in
meter measuring also the discrimination voll-
age. A separate power supply unit operating
with two rectifier tubes supplies voltage
and current to all electronic stages of the
measuring instrument.

This part is also electronically regulated and
ils operation is based on the principle of
“series regulation’’,

It is to stress that no electrolytic capacitors
are used in the instrument, filtering being
done by the electronic methods, thus paper

capacitors only are used, which solution

EMG=1877

contributes to increase the operating safety.
In addition an other AC rectifier also operates
in the measuring instrument, this rectifier
produces the desired negative voltage for
the various grid voltages. The voltage obtained
passes through the usual filter chain and
is also stabilized.

The power supply unit also provides the
reference voltage for the electronic regulation.
The measuring instrument is built into a steel
cabinet for dimensions corresponding to the
rack system. With the rack system that is to
say, with a design ensuring the simultaneous
use of several measuring instruments, this
instrument can be mounted without any
difficulty into the rack since its dimensions

comply with international customs.

Tuhes used in this instrument :

Fast eounting rate meter unit

ECC 8—5  EF 80—3 6 AL 5—2
H. T. power supply unit : '

2% 2—1 PL 81—1 EF 80—1
VR 150—1 . 85 A 2-—1

Power supply unit :
6x4—3 EL 84—2
VR 105—1

ECC 83—1

(The number after the Type-Number indicates

the number of tubes in use.)

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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SPECIFICATION

COUNTING RATE-METER UNIT

MEASURING RANGE:
0 — 10000 pps

(in 8 sub-ranges)

MEASURING SUB-RANGES :

3, 10
30, 100
300, 1000
3000, 10000 pps
MEASURING ACCURACY : + 2%,

TIME CONSTANTS :
0,2, 1, 5, 20, 100 sec (adjustable)

PULSE AMPLIFIER

INPUT SIGNAL VOLTAGE :
min. 100 mV
max. 30 V
(sensitivity adjustable)

POLARITY AND SHAPE

OF INPUTSIGNAL : negative pulse

DISCRIMINATOR

RESOLUTION TIME : <=
(with paralysing circuil switched off)

VOLTAGE RANGE :

continuously adjustable belween 5 and 50 V
DISCRIMINATING ACCURACY: 41V

2

usec

PARALYSING CIRCUIT
PARALISING TIMES :
1000, 100, 5 usec
(can be switched off)
BUILT-IN METER
ACCURACY CLASS: 1;5

TYPE : moving coil

CONNECTION OF EXTERNAL LEVEL RE-
CORDING INSTRUMENT (RECORDER):
max. b mA

H. T. UNIT (can be switched off)
(for supplying G-M TUBES OR SCIN-
TILLATION PROBES)

OUTPUT VOLTAGE :

between 300 and 2000 V
continuously adjustable

LLOAD : max. 0,5 mA

OUTPUT VOLTAGE CHANGE
(with -+ 109, fluctuation of mains voltage) :
max. 0,59

(Measured belween 800 and 1500 V output
- voltage.)

POWER SUPPLY

Voltage : 110, 127, 220 ¥
Frequency : H0/60 c/s
Consumption : about 80
OTHER DATA
FINISH

lacquered steel-sheel case with 2 handles
DIMENSIONS:

(without knobs and handles) :

height 225 mm
width 300 mm
depth 400 mm

WEIGHT : about 18 kg
ACCESSORIES :

1 power coord

1 coaxial screened cable with 3 kV plug

I G—M tube with organic filling.

As a resull of continued efforts to improve
the design of instrument we, reserve the right

to change this specification.

WORKS FOR ELECTRONIC

MEASURING
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EMG=1881-1

Organic filled G—M tube

without end-window,
standard design

T ———— EMG—1881-2

Organic  filled G—M tube
with end-window

EMGC=1881-3

Halogen filled G—M tube

e EMG—1881-4
- %’ d Organic filled G—M tube

without end-window,

standard design

EMG=1881-5

SR Organic  Tilled G—M (ube

-— %/ | with end-window.

s "",‘

G—M COUNTER PROBES




EMG=1881

The probes made for the various G—M tubes and provided with cable and plug provide for the
versatile ulilization of nuclear measuring instruments. The plug mounted on the end of the cable
is the same with three and two Lypes so that the G—M detector probes can be used with all type
EMG nuclear measuring instruments having a G—M tube connector socket suitable for the above
special plug
The diiferent types of the G—M detector probes are :
EMG 1881—1 G—M tube probe with fixed
coaxial cable and 3 kV plug. The G—M
tube is filled with an organic material, has
no end-window and is of a standard design.

EMG 1881—5 G—M (ube probe with
fixed coaxial cable, and 1,5 kV plug. The
G—M (ube is filled with an organic material
and is of a standard design, without end-

EMG 18812 G—M lube probe with window.
fixed coaxial cable and 3 kV plug. The EMG 1881—6 G—M tube probe with

G—M tube is filled with an organic material

and features an end-window.
EMG—1881—3 G—M

fixed coaxial eable and 3 kV plug. The G—M

lixed coaxial cable and 1,5 kV plug. The
G—M tube is of end-window design, filled

tube probe with with an organic malerial.

The above two detectors can be used with
tube is of a standard design and is halogen the EMG 1864 instrument.

filled.

The above Lhree deleclors can be used wilh
the following EMG measuring instruments :
1872. Decade counter
1873. Laboratory counter
1877. FFast counling rate-meter.

The most important equipment for the detection and measuring of radioaclive radiations and lor
counting radioactive particles is the Geiger~-Miiller counter, in short the G—M tube. The varianls
in design of this tube serve for different measuring purposes. Some of the G—M tubes are filled
with an organic material, others with halogen and they are also made in end-window design.

Specification of the G—M tubes used in G—M detector prohes :

G—M tube
window :

G—M tube with organie filling, without end- with and end-

window :

organic filling

Starting voltage
Plateau length
Plateau slope

Zero effect

(under 5 cm of lead):

Dead time
Life duration
Insulation resistance

Wall thickness
(on sensitive part)

max. 1100 V
min. 250 V
max. 7%/100 V

max. 10 p/min
max. 150 psec
min. 7,107 counts

min. 10" ohms

30 to 40 mg/em?®

140

max. 1250 V
min, 250 V
max, 7% /100 V

Starting voltage
Plateau length
Plateau slope
Zero effect

(under 5 em of lead) max. 10 p/min.

Dead time max.

150 psec
Lite duration min., 7,107 counts

Insulation resistance min. 10" ohms

Wall thickness

(window-thickness) 4 to 6 mg/em®



EMG—=1882

SCINTILLATION DETECTOR

A high efficient detector, designed for use in the course of medical
or industrial utilization of radioactive radiations and in nuclear
research work in connection with EMG radiation measuring and
counting equipment, provided with the necessary accessories.

ADAPTERS WITH “SCINTILLATOR” INSERTS

Adapters carrying various “SCINTILLATOR’’ inserts can be connec-
ted to the tube, containing the electronic parts of the “Scintillation
Detector’” permitting thus the measuring of Alfa, Beta and Gamma
radiations.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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EMG=1882

SCINTILLATION DETECTOR

With nuclear measurements a seintillation
detector is used when a detector, more sensitive
and efficient than the G—M tube, is wanted.
The cylindrical external tube of the detector
offers sufficient protection against distur-
bances caused by external magnetic fields.
The secondary electron multiplier tube (pho-
tomultiplier) is elastically fastened within the
cylindrical jacket. The internal lay-out of the
device provides for light-proof sealing of the
photomultiplier against the other parts of the
detector.

It is a known fact that the photocathode of
the photomultiplier is highly senasitive to the
effect of direct light therefore not much
light must be permitted to reach the photo-
multiplier when changing or unsecrewing the
adapter. Particularly heavy damage occurs
it the photomultiplier, in swilched-on state
with its adapter unscrewed, gets under high
voltage.

The photomultiplier being the most important
and most sensitive component of the whole
equipment, greatest care is of particular
importance,

As a result of radioactive radiation, light
tlashes are produced in the “Scintillator’ in-
serl, these passin the shape of light pulses onto
the photocathode ol the photomultiplier and
are then transformed by the binode system of
the photomultiplier and amplified into elec-
trical pulses led to the grid of the next elec-
tron tube, operating in cathode-follower coup-
ling. The purpose of this stage is matching
with low impedance to the input of the nuc-
lear counter.

Supply voltages for the photomultiplier and
the electron tube can be obtained from the
nuclear counter, through the multicore cable
provided with an 8 1 pin plug.

EMG 1872, 1873 and 1877 nuclear counter
feature connection facilities to the *Scintilla-
tion Detector’”, i. e. current and voltage
supply -of the device.

Electron tubes used in the instrument :
ECC 85—1 Photomultiplier FEU 35—1

(The number after the Type-Number indicates
the number of tubes in use.)

ADAPTERS WITH ,,SCINTILLATOR” INSERTS

The *Scintillator” insert is one of the most
important part of the ,,Scintillation Detector.”’
The insert disks are made of anorganic com-
pounds or crystals, or an organic compounds
worked onto the substance of other disks
orelse organic compounds in the substance of
plastic disks.

Under the influence of radioactive radiations
light flashes are generated in the ,,Scintillator”’
inserts, thase flashes get in the shape of light
pulses on the photocathode of the photo-
multiplier of the ,,Scintillation Detector’ and
from there adequately amplified onto the
nuclear counter.

The inserts are mounted into aluminium sockets
determined by the size of the inserts; to
ensure that optical and mechanical connection
remains always the same.

Fine pitch screw threads of appropriate
design are used for the mechanical coupling.
Optical connection with the photocathode of
the secondary electron tube, is made with
particular care since the quality of this
connection has a great bearing on the efficiency
of detection.

The optieal coupling consists of several layers :
The “Secintillator’” insert is sealed e. g. in case
of the NalJ crystal by a glass plale and there
is a thin layer of silicone oil between the two.
There is a plexiglass disk belween the glass
plate and the photocathode and again a thin
silicone oil layer between all layers.

Ditferent ¢Scintillator’” inserts have to be

142

used for the detection of the various radioac-
tive radiations so that the adapters also vary
accordingly.

SPECIFICATION

1. For Alfa radiation counting EMG 1882 11
Max. diameter: 108 mm.
Material of “SCINTILLATOR’: ZnS (Ag):

o

For Alia radiation counting EMG 1882 —21
Max. diameter: 62 mm.
Material of “SCINTILLATOR": ZnS (Ag):

3. For Beta radiation counting EMG 1882 —22
Max. diameter : 62 mm.
Material of “SCINTILLATOR :
Terphenyl 4 PoPoP built into Polyvinyl-
toluene.

4, For slow neutron counting EMG 1882 23
Max. diameter: 62 mm.
Material of,, SCINTILLATOR” :
borie acid 4 ZnS (Ag):

(7]

. For fast neutron counting EMG 188231
Max. diameter: 62 mm.
Material of “SCINTILLATOR™ :
Polyvinyltoluene -+ Terphenyl -+ PoPoP :

6. For Gammaradiation counting EMG 1882 —41
Max. diameter : 62 mm
Material of “SCINTILLATOR’®:
NaJ (erystal) activated with Thalium.

)
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The E marked group comprises all other eleclronic measuring instruments which do not fit

into the other groups already mentioned.

Transistor Tester

POWER SUPPLY UNITS

Stabilized Power Supply Unit

High-Power Stabilized Laboratory Supply Unit
Stabilized H. T. Power Supply Unit

Mains Voltage Regulating Transformer

“SERVOTEST” SERIES

V. T. voltmeter
Signal Generator
AF Oscillator

Oscilloscope

* Under development (in Group ,,F**)
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1832/B
1833+
1842/B
1837

1911
1921/B
1925

1931/B

Page
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151

()



~ TR TR I AR MR

EMG=1816

TRANSISTOR TESTER

An instrument indispensable in workshops and laboratories utilizing
transistors for testing the working condition and principal operating
data of tranmsistors. It is particularly suitable for measurements in
manufacture, for sorting and for continuous workshop measurements
as it is very easily handled and its design makes quick measurement
possible ; its safety is enhanced by the fact that the built-in indi-
cating instrument — owing to the circuit applied — cannot be deterio-
rated even in case of wrong handling. The transistor tester measures
Lthe current amplification factor (f) of point contact and p-n-p transis-

tors, their collector saturation current (Ic,) and input resistance (h,,).

When measuring the current amplification factor the operating

point can be adjusted and the collector current corresponding to the
operating point can also be measured.



FUNCTION. The functioning principle of the
“Transistor Tester’ is shown in the
Block Schematic Diagram below.

When measuring the current amplifieation
factor () alternaling voltage passes from the
power supply unit through a voltage divider
into the measuring circuit. This voltage is
coupled as from a constant current generator
through a high-resistance to the input of the
transistor circuit. There is low resistance at
the output of the transistor lest circuit, the
alternating voltage measured there, gets through
the measuring amplifier stage to the indical-
ing instrument with a scale calibrated directly
in terms of the current amplification factor (/).
The transistor Llester measures the current
amplification factor (f) and collector salura-
tion current (Ic,) with point contact transis-
Lors in earthed base circuit and with p. n. p.
lransistors in earthed emitter circuit.

Power supply voltage fluctuation, if any,
slightly influences measuring accuracy so thal
calibration is necessary when measuring.
A button has to be pressed [or measurement ;
Calibration can be adjusted with a potentio-
meter in the end position of the meter pointer.
Measurement of saturation eurrent (Ic,) is a
direct current measurement in such manner
that when interrupting the circuit of the
inpul electrode, a current measuring insbru-
ment provided with adequate shunts, gels
coupled into the outpul ecircuit. Collector
voltage is with all measurements 4,5 V and
is generaled by the dry battery buill into Lhe
instrument.

When measuring inputresistancee (y; ) a constant
current generator is connected to Lhe inpul
of the transistor. With this measurementl the
measuring amplifier is coupled with ils meler
Lo the input of the transistor circuit. The
current being constant the vollage indicaled
on the secale of the meler is proportionate
with the input resistance (h,) and this can
be read directly on the scale of the meter.

Tubes used in this instrument :
EF 80—1 BZ-80=—1

(The number after the Type-Number indicates
the number of tubes in use.)
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SPECIFICATION

CURRENT AMPLIFICATION FACTOR (f)
MEASUFPING BANGE :
0 — 200

MEASURING ACCURACY :
with p. n. p. Lransislors of max. 100 ohms
input resistance and min. 200 kohms out-
pul resistance) : max. = 4.5%
with p. n. p. transistors of max. 1 kohms
input resistance and min. 20 kohms oulput
resistance : max. -+ 8%,

with point-contact (ransistors of max.
100 ohms input resistance and min. 10
kohms outpul resistance : max. 4 89%,

COLLECTOR CURRENT (Ic,)
MEASURING RANGE : . 0 — 1 mA
MEASURING ACCURACY : 4+ 29,

INPUT RESISTANCE (h,))
MEASURING RANGE : 0 — 10 kohms
MEASURING ACCURACY :

with p. n. p. transistors of max. 1 kohm

inpul resistance : max. - 8%,
COLLECTOR CURRENT
MEASURING RANGE :
MEASURING ACCURACY :

0 to 10 mA
4+ 29,

COLLECTOR VOLTAGE : 4.5 ¥
LEAKAGE CURRENT :
(“Base”” eleclrode current with p. m. p.
(ransistors) :
adjustable between 0 and 100 pA
“Emitter’’ electrode currenl with point
conlact Lransistors: between 0 and 1 mA

Accuracy of adjustment : 4 109,

As a result of continued efforts to improve
the design of instruments, we reserve Lhe
right to change this specification.

—
.

Voltage divider
Measuring circuil
Measuring amplifier
Dry battery

Power supply unit

AR

)



EMG—1832/B

REGULATED STABILIZED POWER SUPPLY UNIT

With this equipment the various stages and units of electronic instru-
ments designed for measuring or experimental purposes are quickly
and reliably supplied with current. It can be used wherever voltages of
a few hundred volts, regulated or unregulated and simultaneously
unregulated heater voltage is needed.

EMG=1838

MAINS VOLTAGE REGULATIN TRANSFORMER
(220 V)

Accurate observance of the rated value of the power supply voltage
is necessary for the correct operation of certain electronic measuring
instruments. It is known that power supply voltage will drop under
certain circumstances, e. g. in case of peak loads and that it will rise
at other times, when the load is dropping. To eliminate this, an apa-
ratus is needed, which will keep the rated power supply voltage auto-
matically on a constant level. This voltage regulating transformer is
used for such purposes.

WORKS FOR ELI'II_J'.I.‘I{.ONIC MEASURING GEAR
BUDAPEST :
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EMG—=1832/B

REGULATED STABILIZED POWER SUPPLY UNIT

FUNCTION. AC mains is rectified by two
high-power tubes. The unregulated max. DC
voltage is led out to a separate jack. Electro-
nic regulation operates on the principle of
series regulation. In view of the considerable
direct current, power regulation is performed
by three high-power parallel-coupled electron
tubes. Bias of the three series-coupled regulating
tubes is adjusted by the control stage.
According to the changes in load, the inlernal
resistance of the Lubes and thereby the voltage
drop produced on them should become regula-
ted automatically. The regulated voltage, mea-
sured on the output jacks, is constant,
independently of the load. Cathode voltage of
the control stage Lube is kept on a constant
level by a special stabilizer Lube. Coarse and
fine adjustment of the regulaled voltage is
possible with the two polentiometers of the
filter chain connected Lo the output plus and
minus points. The apparatus also supplies
unregula, ted filament voltage to the 4 V
and 6,3 V tubes.

Tubes used in this instrument :
6 AU 6-—1 EBL 21—3

AZ 212

(The number after the Type-Number indicates
the number of tubes in use.)

VR 105—1

1832/8]

AC
Lv-63V

DC
REG. VAR

b =

SPECIFICATION
REGULATED STABILIZED POWER
DC VOLTAGE : between 150 and 300 V
VARIATION OF VOLTAGE: max. 0,5%
(between no-load and fulload)
VOLTAGE VARIATION : max. 0,5
(with 4 109, mains voltage fluctuation):

DC CURRENT : between 0 and 100 mA
(with max. 0,59, voltage variation)

DC CURRENT : between 0 and 140 mA
(with voltage varialion in exeess of 0,59%,)

UNREGULATED (not stabilized)

DC VOLTAGE :

DC CURRENT

UNREGULATED AC YOLTAGE

HEATER VOLTAGE (with max. 5 A):
4 V 1109
6,3V =+ 109,

aboul H00 V
max. 140 mA

HUM VOLTAGE
(when earthing the negative point)
POWER SUPPLY
Voltage :
Frequency :
Consumption :
(depending on load)

0,01 vV

110, 2205\
50/60 c¢/s
about 100 W

OTHER DATA

FINISH :

lacquerd steel-sheel case with 1 leather handle
DIMENSIONS

(without knobs and handle) :

width 320 mm, height 2560 mm, depth 220 mm

WEIGHT : 12,5 kg

As a ‘result of continued efforts to improve
the design of instruments, we reserve the
right to change this specification.

. Rectifier and filtering stage
. Voltage regulating stage

. Control stage

. Stabilizing stage

= w2

EMG=1838

MAINS VOLTAGE REGULATING TRANSFORMER (220 V)

FUNCTION. Regulation is made basically,
according to the so-called ferro-resonance prin-
ciple, with a saturated iron core transformer
whose primary coil corresponds to the AC
mains voltage while its secondary coil is
tuned by a capacitor to the mains frequency.
A compensating coil is coupled in series with
the secondary coil. This circuit design provides

150

a constanl voltage regulated to 220 V, almost
independent of the AC mains voltage variation.

SPECIFICATION

SECONDARY VOLTAGE : 220 V
VOLTAGE VARIATION
with - 10 mains voltage fluctuation :
max. + 19,
POWER : max. 60 W



Feruotest
V.T. VOLTMETER
TP W11 o, wiang

EMG=1911

“SERVOTEST” V. T. VOLTMETER

The V. T. voltmeter is the first measuring instrument in
service work and trouble shooting since most of the faults
can be determined by voltage measurement. Its high
input impedance and wide frequency range makes it
suitable for measuring not only at audio-frequencies,
but at radio-frequencies as well.

EMG=1931/B

“SERVOTEST” CATHODE-RAY OSCILLOSCOPE

There is great need in service work also of the oscilloscope, one of the
most versatile measuring instruments. Its comparatively small size,
its reliable rugged design and its satisfactory accuracy of measure-
ment are identical with the other equipments of the “Servotest’
equipment series. It is used to particular advantage for measuring
audio-frequencies.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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EMG=1911
“SERVOTEST V.T. VOLTMETER

The operating principle of the instrument is
shown in the Block Schematic Diagram below.
The input circuit of the VT voltmeter is
varied according to the DC or AC voltage
to be measured. When measuring DC voltage,
the voltage under test is fed through the inpul
voltage divider directly to the bridge circuil
of the VT voltmeter represented by a double
triode. When measuring allernaling voltage

a double diode performs the reclification and
the input voltage divider follows after il.
Taking into consideration the preceding recti-
fication, only DC voltage division is made
when measuring DC and AC voltage. As
indicating instrument the VT voltmeter can
be used to advantage even up to 50 Mc/s.

SPECIFICATION

MEASURING RANGE : 0 — 1000 V
(in 4 ranges)
MEASUREMENT ACCURACY: DC 4 49,
AC 4 5%

FREQUENCY RANGE : 10 Mc/s
(max. up Lo 200 V)

1. Measuring rectifier

. Vollage divider

. V. T. voltmeter bridge
4. Power supply unil

EMG=1931/
“SERVOTEST” CATHODE-RAY
OSCILLOSCOPE

The operating principle of the instrument is
shown in the Block Schematic Diagram below,
Both amplifiers of the instrument producing
the voltages for the vertical and horizontal
pairs of deflecting plates are of Lhe same
electrical design and work independently
of each other. Each is fitted with a double
amplifier triode. A potentiometer connected
before each amplifier adjusts the input voltage.
The focus and intensity of the luminous spot
can also be adjusted continuously, and it
can be displaced in horizontal and vertical
direction. The oscillations of the time-base
generator get amplified to the horizontal
pair of deflecting plates of the cathode-ray
tube. The time-base frequency is adjustable

VERT.O INP.

1. Vertical amplifier 2. Horizontal amplifier

in four steps or continuously. Synchronization
is possible with the internal frequency, with
the 50 ¢/s mains frequency or with an external
frequency. The power supply unit provides
high voltage for the cathode-ray tube with
a separate rectifier tube while the rest of the
stages obtain the required current and voltage
from another rectifier tube.

SPECIFICATION
SCREEN DIAMETER OF CATHODE-RAY
TUBE : e (P Sori
VERTICAL AMPLIFIER
FREQUENCY RANGE: 40 c¢/s — 100 ke/s
SENSITIVITY : 200 mV ,,./em
HORIZONTAL AMPLIFIER
FREQUENCY RANGE :
SENSITIVITY :

TIME-BASE GENERATOR
FREQUENCY RANGE: 40 cfs — 25 kefs

40 c¢/s — 100 ke/s
250 mV ., /em

s e

4. Power supply unit

3. Time-base generator

5. High voltage supply unit
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Servviest

SIGNAL GENERATOR

T
TYPE: P2V Baco1S 00

EMG=1921/B
“SERVOTEST” SIGNAL GENERATOR

A light portable measuring instrument designed for the generation
of H. F. signals for workshop and servicing purposes. They can be
modulated by means of the built-in audio-frequency oscillator,

Servatest
A.F.OSCiLLATOR

EMG=1925

“SERVOTEST” AF OSCILLATOR

A useful instrument for workshop repair of radio receivers or iu
radio servicing for the examination of audio-frequency components,

receiver units, e. g. amplifier stages.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST

153



EMG—1921/B “SERVOTEST” SIGNAL GENERATOR

FUNCTION. The RF oscillator is LC-coupled,
its tuning circuit is arranged in the grid
circuil of one half of the double triode, opera-
Ling as oscillator. The grid resistor in Lhe same
circuit consists of two parts; ol a constant
and of a variable part.

The variable parl, a polenliomeler, attends
Lo continuous regulalion of Lhe radio-frequency
output level as one of the links of the output
attenuator, when the radio-frequency signal
passes Lhrough the five-stage decade atlenuator
Lo the outpul screened coaxial jack.

The basic oscillations of the REF oscillator can
be modulated with the 400 ¢/s audio-frequency
signal produced by the other half of the double
triode. Internal modulation can also be switched
off, where an unmodulated signal is needed
for a measurement. The instrument oblains
its voltage and current from the buill-in power
supply unit containing also the NECcessary
filter.

Tubes used in this instrument :

ECC 40—1 6 X 4—1

(The number after the Type-Number indicu-
Les the number of tubes in use.)

SPECIFICATION

FREQUENCY RANGE : 100 ke/s — 25 Mc/s
FREQENCY SUB-RANGES :

100 ke/s — 300 ke/s

300 kefs — 1 Me/s

1 Me/s -—— 3 Mc/s

3 Mcefs — 9 Me/s

9 Mc/s — 25 Mc/s

FREQUENCY ACCURACY 439,
Output voltage of RF oscillalor :

100 mV - 509,

(adjustable in 5 steps and continuously)

Accuracy of outpul allenuatorsteps: -|- 309,

INTERNAL MODULATION: 400 ¢/s 4 109,

POWER SUPPLY

Voltage : 110, 220 V
Frequency : H0/60 ¢/s
Consumption : appr. 20 W
OTHER DATA

FINISH. :
lacquered  steel-sheet case, with leather
handle

DIMENSIONS

(without knob and handle) :
height 180 mm, width 236 mm, depth 132 mm

WEIGHT :

ACCESSORIES :
I coaxial screened cable with plugs.

5 kg

1. RF oscillator
2. AF oscillator

3. Attenuator
4. Power supply unit

EMG—1925 “SERVOTEST” AF OSCILLATOR

FUNCTION: The AF oscillator is an RC coupled
oseillator. in Wien-bridge. The frequency
bands can be changed by switching over
the resistors inserted in the two arms of the
bridge while the double variable capacitor
has to be adjusted for fine tuning of the
desired frequency.

The oscillator tube is a double triode ; ampli-
tude stability is provided for by the incandes-
cent lamp inserted in the cathode circuit
of one of the triodes.

Tubes used in this instrument :

ECC 40—1 6 AU 6—1 6 X 4—1

SPECIFICATION
FREQUENCY RANGE: 20 ¢/s — 20 kejs
(in 3 bands)

20 cfs — 200 c/s
200 c/s — 2 kefs
2 kefs — 20 kefs
FREQUENCY ACCURACY: -+ 59%or5 c/s

(whichever is the higher)

FREQUENCY BANDS :

OUTPUT VOLTAGE : min, 5 V
OUTPUT ATTENUATOR: 1:10 and 1 : 100
in stage

and continuously adjustable

POWER SUPPLY :
Voltage :
Frequency :

110, 120 V
50/60 ¢fs

Consumption : about 20 W

1. RC oscillator
2. Cathode-follower stage

3. Attenuator
4. Power supply unit



INDUSTRIAL
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T L
The ]_ marked group comprises measuring instruments used in industry, for measuring non-
electrical quantities

DENSITY MEASURING

Page
“MAGNEPHOT 1I'" Vacuum-Cell Photometer 2213 157
Transillumination Equipment for Transparent Densitometry 2231 159
Illumination Base for Reflex Densitometry 2232 159
SPEED OF ROTATION MEASURING
LORISTROB™ Stroboscope 2371/B 177
MOISTURE CONTENT MEASURING
Moisture Meter for Timber (A. C. modell) 2822 177
Moisture Meter for Timber (Battery modell) 2831 175
“HYGROMATIC*" Moisture Meter 2829 171
Cotton and wool moisture content tester 4-02-01 177
STRAIN MEASURING
Balancing Equipment for Strain Measuring Bridge i 2352 163
Strain Measuring Bridge 2353 161
Set of Accessories for Strain Measuring 2358 165
Strain Gauges 2359 165
“pH’* MEASURING
pH-Electrometer 2513 167

Set ol Accessories for pH Meter 2518 170
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EMG—2213

“MAGNEPHOT II” VACUUM CELL PHOTOMETER

A test instrument designed for use in the field of industrial and scien-
tific measurements, particularly for measuring and checking various
physical processes. With an appropriate complementary equipment
it can be used primarily for measurement of optical light density,
but also as indicating apparatus for any measuring of industrial
process based on the comparison of the traversing or reflected quantity
of light, further based on the absorption or diffraction of light.

Its sensitivity increased to threefold, its finish and design (push-
buttons) make it the most up-to-date measuring instrument for

photometrical measuring tasks.




FUNCTION. The functioning principle of the
*MAGNEPRPHOT 1I' Vaeuuwm. Cell
Photometer is shown in the Block Schematic
Diagram below.

Electronic photometers converts the light to
be measured with a photocell into electric
current which passes ihen through an appro-
priate electronic” amplitier onto the calibra-
ted indicating instrument. The use of a D. C.
amplifier, for such purpose involving several
technical drawbacks, it is most expedient to
use the A. C. amplifier. The use of this ampli-
fier is made possible by the patented “MAGNE-

PHOT"’ system photocurrent modulation in,

verting the output voltage of the wvacuum
photocell into alternating voltage which can
be amplified much more safely without
disturbing circumstances.

A photocell sensitive to the red colour is
built in the measuring head and the calib-
ration of the instrument also refers to this
photocell.

The sensitivity of the measuring head is
determined by the light quantity incident
on the photocell. The measuring head is
therefore supplied with 2 light-shutter rings
which can be screwed in. The aperture of
one of the rings is 6 mm corresponding to the
basic sensitivity. This aperture is used when
adjusting the plumen value of the scales
with a Tungsten filament standard lamp
(2870 K°). Sensitivily can be increased to
about double by using the 8,5 mm aperture
light-shutter ring.

The measuring head is of v. ry small dimensions
and is connected with a multicore cable to
the photometer ; the electromagnet receives
the necessary A. C. for its operation through
this cable and the modulated current of the
photocell also passes through it onto the first
electron tube of the amplifier stage. The
magnetic modulation applied means thal
the electron current leaving the cathode of
the photocell under the influence of light is
modulated by the A. C. magnetic field of

mains frequency (50 c/s), as a result the
doubled frequency of the modulating frequency
appears on the loading resistor of the photocell.
This design eliminates absolutely the inter-
ference caused by stray currents produced
otherwise in the circuit of the photocell.
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The A. C. amplifier used is in fact a selective
amplifier tuned to the input signal of 100 c¢/s.
The following phase sensitive rectifier features
also a patented circuit.

There are four different scales on the indicating
instrument. Two linear scales can be used
for percentage measurement of light trans-
mission. Two other scales with logarithmic
graduation show the density values. They are
very simple to read, since only the basic
density value shown on the measuring range
push-button and the density value indicated
on the instrument scale, have to be added, to
receive the measured final value.

The measuring instrument obtains its full
current supply from the power supply unil.
Tubes used in this instrument :

ECC 8—2 EZ 80—1 TUNGSRAM 223—1
(The number after the Type-Number indicales
the number of tubes in use.)

SPECIFICATION

UPPER LIMITS OF
SCALES :

LINEAR (pereentage)

30, 100, 300, 1000,

3000, 10000, 300000 ul.umen
LOGARITHMIC (DENSITY) SCALES
MEASURING RANGES :

0—-0,6 D, 0,6—1 D
1-1,6 D, 16—2 D
2—26 D, 264D

RELATIVE DENSITY MEASURING ACCURACY
(between 1) = 0 and 3)

max. 0,03 D or 79, of full scale deflection

(whichever the higher)

(ab rated A. C. mains voltage and frequency).

POWER SUPPLY
Voltage :
I'requency :
Consumption :

EHOL 127 DR
30 ¢fs
about 20 W

OTHER DATA

FINISH :
lacquered steel-sheet cabinet with handle
DIMENSIONS :
height 185 mum
width 185 mm
depth 315 mm
WEIGHT : about 8 kg
ACCESSORIES :

1 power supply connection cord

1 measuring head with cable

2 light-shutter rings
As a result of continued efforts to improve the
design of instruments we reserve the right
to change this specification.

1. Measuring head

2. Amplifier (100 ¢/s)

3. Phase sensitive rectifier
4. Power supply unit

)



EMG=2231 EMG=2232

AUXILIARY EQUIPMENTS FOR DENSITOMETRY

Objective comparison of tonal values of films and prints is an exa-
mination frequently occurring in the photographic and printing
industries. Densitometry is divided into two principal groups :
fransparent densitometry, based on the light-transmitting property
of the test material, - i

reflex densitometry, based on the light-reflecting property of the test
material.

Separate appliances are used for the two measuring purposes, these
appliances can be operated coupled to the “MAGNEPHOT II”
vacuum cell photometer.




EMG—2231 TRANSPARENT DENSITOMETER

with built-in measuring head for measuring
transparent density.

An appliance used for measuring blackening
or light transmission. The equipment operates
with a traversing ray of light, not within a
defined spectrum range, with illumination
by white light.

It consists of the following principal parts:
1. Measuring table with opaque plate, fea-
turing a measuring aperture of about 3 mm
diameter exaclly opposite the aperture of
the sensing photocell.

2. Two of fluoreseens lighting tubes, 15 W each,
built into the measuring table for transillu-
minating the opaque plate.

3. Projector arm with projector head fixed to
it, which can be displaced vertically up and
“down. A 6 V/30 W incandescent lamp arran-
ged in the focus of the pair of lenses built
into the projecting head is used as source
of light; the light rays cmitted are arranged
by the condensor lenses into a parallel light
beam. 1

4. Measuring head with “MAGNEPHOT®
system photocurrent modulation, with a red
colour sensitive photocell, the measuring head
is built in permanently exactly opposite the
measuring aperture on the opaque plate.

5. Diaphragm provided under the opaque
plale with a lever operated from outside.
The mechanical design of the Transparent
Densitometer enables the “MAGNEPHOT 11"’
photometer coupled to it for densitomelry, to
be placed onto the holder of the projecting
arm speeially developed to this purpose.
Stabilized power supply voltage is required
for the projecting lamp built in the projecting
head and for the “MAGNEPHOT II"” photo-
meter; Lhis vollage is supplied by the EMG
1838 regulating power transformer.

By the use of the Transparent Densitometer
the incidenl or traversing light rays can be
aligned in parallel or divergently.

EMG—

The density of the film section transilluminated
can be read off directly in density value on the
indicating instrument of the “MAGNEPHOT
II"’ measuring instrument.

SPECIFICATION

DIMENSIONS OF FILLM
(surface of table) :
max. 700 x 700 nmm

VACUUM PHOTOCELL :
red sensitive (TUNGSRAM 223)

POWER SUPPLY

Voltage : 110/220 V
Frequency : 30/60 c¢/s
Consumption : about 30 W

tubes not stab.)
about 70 W
(for photometer and projecting lamp, stab.)

(for “F”

OTHER DATA
FINISH :

lacquer steel-sheet frame and cast iron arm
DIMENSIONS :
600 x 425
WEIGHT :
about 12 kg

)

A

100 mm

ACCESSORIES :

1 conie inset for parallel light measurements

1 conic inset with lense system for stray
light measurements

1 conic inset with lense system
lected light measurements

for col-

As a result of continued efforts to improve the
design of instruments we, reserve the right
to change this specification.

2232 ILLUMINATION BASE

for measuring reflex density.

An appliance for measuring blackening which
operates with a reflected light ray, not within
a  definite spectrum range, by illuminalion
with white light.

The measurement is based on the property
of substances not permeable to light; they
absorb one part of the light and reflect the
other part.

Reflex densitometry i. e. determination of
blackening of the test material is carried out
with illuminating light falling at 45° onto
the plane of the test material and

with light reflected at an angle of 45° in
relation to the incident ray of light.

The illuminating stand has to be placed on
the test material e. g. on paper.

The illuminating stand is actually used for
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accurate stabilization of the relalive positions
of the measuring head and of the source of
light.

The measuring surface is approximately cir-
cular, its diameter being about 3 mm.

The illumination base can also be used for
the determination of the reileetion of Lhe
test material, e. g. with lacquered surfaces,
where measurement is made

with an illuminating light, falling at
onto the plane of the test material and
with light, reflected at an angle of 90° in
relation to the incident ray of light.

The “MAGNEPHOT II'" photometer wilh
its measuring head attachment, containing
the red sensitive photocell, is necessary for
measuring reflex density.

45°



EMG=2353

STRAIN MEASURING BRIDGE

An instrument designed for the static and dynamic measurement
of mechanical deformations, measuring the resistance changes of
so-called strain gauges made of a resistance wire, in a very sensitive
calibrated measuring bridge system. Highly accurate strain gauges
of calibrated value, made of resistance wire are fastened Lightly to
the body, machine or mechanism for determining the deformalion
resp. strain. The length of the very thin resistance wire varies in

function of the deformation of the test object, this change being

measured by the strain measuring bridge with °/y, accuracy.




FUNCTION. The functioning principle of the
“Stradn - Measierin g = Bridoe’ s
shown in the Biock Schemaltic Diagram below.
As to its principle design, the strain measuring
bridge is an A. C.. Wheatstone bridge measuring
the changes in resistance of the strain gauges.
Under the double bridge system measuring
principle applied, the change in resistance
produced by the dimensional changes of the
strain gauges upsets the halance of one of the
Wheatstone bridges, of the ,,measuring” bridge ;
ke voltage produced here is compensated by
another, . calibrating” Wheatstone bridge con-
nected in series with the former bridge and
consisting ol calibrated measuring arms
The mechanical change in dimension effected
by the strain gauge can be read off the scale
calibrated in specific strain (¢) of the regu-
lating elements after an adequate electronic
amplifier and a phase-sensitive rectifier used
for sensing Lhe direction of strain. The Wheat-
stone bridge obtains the current from an
LL—C system oscillalor. Alternaling voltage
supply to the measuring bridge represents
“many advantages as against the known direcl
voltage supply.
In general fwo gauges, a measuring and a
compensalting gauge are used with the strain
measuring bridge ; one of the gauges serves
for measuring the deformations and strains,
the other for compensating the strain produced
by the influence of temperature.
The circuit of the strain measuring bridge
is also suitable for the simultaneous use of
lwo or four strain gauges which means a
double or fourfold sensitivity of the instru-
ment and also facilitales carrying out special
measuring tasks. Static and dynamic defor-
mations can be delected with Lthe strain
measuring bridge. The ‘selector’” swilch ol
the strain measuring bridge is used for adjus-
Ling.

1. the phase compensation, method

2. calibration of the measuring bridge,

3. the desired static or dynamic measuring

system.

The sensitivity factor (g) of the gauge, can be
adjusted continuously on the corresponding
scale of the strain measuring bridge.

Tubes used in the instrument :

1 T 4—1 1S 4—-T—1

(The number after the Type-Number indicates -
the number of tubes in use.)

SPECIFICATION

MEASURING RANGE (adjustable)
In the centre position of the measuring
range extension switch : ;
+ 12950 1. e.
4+ 12.10% & (spec. deform.)
In extrem position of measuring range
cxlension switch :
+ or—24 Y. e,
+ or—24.10F &
MEASURING RANGE
in steps of 2°/,, and further 29/,
continuously
MEASURING ACCURACY
(related to the 2%, step or Lo the [ull
scale of the fine setting) : 0,019%,
e lliGe
SENSITIVITY FACTOR (g)
between 1,7 — 2,7
continuously adjustable
OSCILLATOR FREQUENCY :
2 kefs - 109,
BATTERIES
L. T, battery (Battery “A™) one 1,2 V¥
H. T. battery (Battery “B’’) two 45 V

OTHER DATA

FINISH :
lacquered steel-sheel case with 1 leather
handle

DIMENSIONS
(without knobs and handles) :
height 317 mm, width 238 mm,
depth 202 mm

WEIGHT : aboul 12 kg

As a result of continued efforts to improve
the design of instruments, we reserve the
right to change this specification.

1. Double (measuring bridge Wheatstone)
2. Amplifier

3. Phase-sensitive rectifier
4. Oscillator (2 ke/s)

5. Dry batteries =4



EMG=2352
BALANCING EQUIPMENT FOR STRAIN MEASURING
BRIDGE

The balancing equipment permits ohmic and capacitive balancing

i. e. switching over of twelve measuring points.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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The strain measuring bridge (EMG—2353)
is designed for a maximum of four strain
gauges Lo be coupled on directly.

In practice it is often necessary for the mecha-
nical deformation to be measured simultaneo-
usly in several points of the test object. To
allow for Lhis requirement the balancing
equipment enables using a greater number of
strain gauges and Lheir insertion in the cir-
cuil of the strain measuring bridge. In prin-
ciple it is sufficient Lo use a single strain

measuring bridge lor any number of measuring

points. Several Lalancing equipments can
also be used in connection with the same
strain  measuring bridge, thus Lhe number

ol measuring poinlts can be increased Lo any
multiple of 12,
The balancing equipment has the merit of
rapid and reliable change-over from one
imeasuring poinl to the other and this is done
withoul influencing Lhe resull and accuracy
of measuring. As to ils electrical design the
balancing equipment consists of the following
main parts :

1. Measuring voltage converter

2. Measuring point change-over switch

3. Measuring point regulator (1 to 12).
As known, the several strain gauges slightly
differ in resistance ; when using several strain
gauges Lhe difference between the measuring
points has to Dbe eliminated, in other words
the input terminals of the strain measuring
bridge must be brought, at all measuring
points Lo the same initial state. This task of
mutual compensation is performed primarily by
the balancing equipment, which includes very
fine regulation, capable of equalizing the slight
voltage differences. For increased measuring
accuracy and sensitivity, each balancing equip-
ment can be used optionally with two or four
strain gauge connection. Measurement at seve-
ral points obviously supposes a larger surface
than the normal measurement with two or
four strain gauges; considerable convenience
is derived herefrom when using lwo strain
gauges, since any number of gauges belween
one and twelve can be employed for heat

compensation purposes.
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SPECIFICATION

MEASURING RBANGES
identical the EMG—2353

strain measuring bridge

with those of

ERROR CAUSED BY
EQUIPMENT

THE BALANCING

a) when using 2 slrain gauges
-+ 0,002%, specific elongalion
with a 100 ohms gauge :
max. 29 specific elongation
with a 600 ohms gauge :
|- 0,0000% specific elongalion

b) when using 1 slrain gauges
measurement free from error.
The above data apply to use in conneclion

with Lhe strain-measuring bridge EMG-2353
APPLICABLE STRAIN GAUGES
Resistance :
100 to 600 ohms
2 or 4

[rom
Number of gauges :
sallyg

OTHER DATA

FINISH :
lacquered steel-sheet case with 1 carrying
handle

DIMENSIONS :

height 345 mm
width 430 mm
depth 240 mm

WEIGHT : about 10 kg
ACCESSORIES :
1 conneclion cable with plug connectors to
strain measuring bridge balancing
equipment,

and

ON SPECIAL ORDER

EMG 2353 —2
Distribuling box for connection of 5 balan-
cing equipments for several measuring points
(with seven 5-pin connection sockets)

EMG—2352—21
Connecting cable, with 5-pin plug connector
at both ends, one for each balancing equip-
ment (connection to distributing box)

As a result of continued efforts to improve the
design of instruments we, reserve the right

to change this specification.



EMGC=2359
STRAIN GAUGES
EMGC=2358

SET OF ACCESSORIES FOR STRAIN MEASURING

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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EMG=2359

STRAIN GAUGE

To determine the deformation, elongation
and mechanical strain that a machine, a
machine part or a structural element is likely
to suffer during operation, there is a need
for Strain Measuring Bridge (EMG 2353), and
for a set of suitable Strain Gauges. The strain
gauge, made from resistance wire, must be
fastened Lo or stuck on the test object. Pro-
portionally with the mechanical deformation
of the test object, the extremely thin wire
changes its length and consequently its
resistance, whose rate is measured by the
strain measuring bridge in thousandth parts
of the specific deformation. The essential part
for measurement of the strain gauge is the
resistance wire itself which is stuck on an
electrical insulating base. The windings, sho-
wing various geometrical shapes, are made by
special methods. The strain gauge has the
form of a flat grid. This form ensures consi-
derable advantages over other shapes, e. g.
the wound-around type. The making of high-
precision strain gauges, how simple it may
seem, is in fact a highly delicate manufactu-
ring procedure. The mechanical change in the
dimensions of the strain gauge depends of the
material of the resistance wire used and of
the winding method. Besides the resistance
value, the most important characteristic of

the gauge is the so-called sensitivity factor (g)
indicated by the manufacturer on the envelop
of the gauges. The value of the g-faclor vaires
slightly, according to brand and type of gauge.
The value corresponding to (g) must be set on
the appropriate scale of the strain measuring
bridge.

SPECIFICATION

RATED RESISTANCE (R) :
120, 350, 600 ohms
Tolerance (per envelope) : + 0,29

Gauge factor : approx. 2

PERMISSIBLE CURRENT :

magg. 25 mA

PERMISSIBLE TEMPERATURE :

TR, RO

The strain gauges are packed per 10 pieces
in a cartoon envelope, carrying the more
important electrical data; each envelope being
hermetically sealed in a plastic foil cover.

EMG=2358

SET OF ACCESSORIES FOR STRAIN MEASURING

Proper preparation of strain measuring, means
not only putting into service the measuring
instrument, (the Strain Measuring Bridge type
2353), but far more correct location of the
strain gauges sensing the mechanical defor-
mation, fastening them to the test object,
further adequate connection of these strain
gauges with the measuring instrument.

Correct preparation of measurements is known
to be highly important, for producing the
correct measuring resulls. This statement
applies even more to strain measurements.
For properly fastening the strain gauges, a few
accessories are needed, which are best used
in the construction tested and found satis-
factory by the manufacturers. The carefully
assembled set, supplied by the manufacturers
in a portable case specially designed for this
object serves this purpose.

The sel of accessories for strain measuring
consists of the following parts: 1 carrying
case with grip und built-in partitions

2358/1 50 g of adhesive in metal box
2358/2 130 g of solvent for the above adhesive,
in metal box
23568/3 400 g of toluene
2358/4 400 g of acetone (pur.) in metal box
2358/5 200 g of liguid ammonia
2358 /6 4 water colour brushes (number 4)
2358/7 15 m of adhesive tape (width 25 mm)
2358/8 2 sheels of abrasive linen Né 60
2358/9 2 sheets of abrasive linen Ne¢ 220
2358/10 100 g of household cotton wool
2358 /11 100 sheets blotting paper (45 x 18 mum)
2358/12 50 paper bakelite strips
(45 %18 mm x 1 mm thick)
2358/13 50 foam rubber strips
(4518 mm x 10 mm thick)

Methods, to use the warious accessories and
adhesives are given in delail in the instructions
for use of the strain gauge.

~—’



EMG=2513

pH— ELECTROMETER

Quick and accurate delermination of the acidity or basicity of solu-
tions is a constantly recurring routine in chemical laboratories.
This measuring instrument is designed for the measurement of hydro-
gen-ion concentration (pH) and for the measurement of ¢ ochemical
potentials in mV; it can also be used to advantage for measuring
the redox potential and for potentiometric titration.

The measuring instrument can be used, not only for samples measu-
rements but also for continuous pH, checkings since the recording
device, necessary for this purpose can be connected to the apparatus.
The “pH-Electrometer’”” is one of the most important measuring
instrument for chemical analysis, for chemical technology as well

as for medical, biological and pharmaceutical research work.




FUNCTION. The functioning principle of the
“pH-electrometer’”is shown by the
Block Schematic Diagram below.

The measuring unit of Iydrogen-ion concentra-
tion is the <pH'; acid solutions are charac-
terized by 0 to 7 pH, alkaline solutions by
7 to 14 pH.

The first condition of “pH’ meaurement is
to create an electrical connection, according
Lo the principle of measurement, between the
solution to be measured and the measuring
apparatus, this is done by means of the
electrodes. Two electrodes are necessary for
measurement : a reference electrode and a

measuring electrode. The ealomel electrode’

is the reference electrode, it is connected to
the input marked *-}’" of the measuring

apparatus.

The measuring electrode is a glass electrode
connected to the input marked “—"° of the
measuring apparatus.

In addition any other electrodes, having

the form or other properties suitable for the
desired measurement, may also be used;
a few designs are represented in the Type
2518/B set of ““Accessories for plIl measure-
ment’’,

The pH Meter EMG 2513 measures — accor-
ding to the nature of the test solution — the
D.C. wvoltage arising between the pair of
electrodes. A high input resistance is neces-
sary for load-freee measurement. This is
provided partly by the high quality of the
insulators, applied on the input terminals
and partly by the ‘‘electrometer’” system
circuit of the input stage.

Both tubes of the input stage are pentodes ;
with the help of the common cathode resistor
used, the second tube operates as cathode
controlled earthed-grid amplifier and per-
forms phase inversion for the nexl bridge-
circuil amplifier stage in which a double
triode is operating. Connected to its oulpul
is the built-in indicating instrument, on whose
scale both the pH and mV wvalues can be
read off directly after the necessary switch-
over.

The high negative feedback used in the
measuring apparatus considerably increases
its stability. Sensitivity can be adjusted
according to the temperature of the test
solution (between 15 and 50° C).

The mV measurement actually takes place in
two ranges (350 mV or 700 mV), similarly
to pH measurement; with the help of a
compensating voltage the range for mV
measurements can be increased by other
three sub-ranges to 2200 mV.

Compensating voltage, produced by a ger-
manium diode, is applied to the input of the
apparatus via a calibrated potentiometer and
a multi-step switch.

Voltage and current is supplied to the mea-
suring instrument by the mains unit; two
stabilizer tubes connected in series are pro-
vided for the stabilization of the anode voltage.
A further contribution to the stabilization
of the measurement is a built-in ferro-reso-
nance transformer stabilizing the filament
voltage of the electron tubes.

Tubes used in this instrument :

EF 36—2 ECC 85—1
VR 150—1 VR 105—1

6 X 4—1

(The number after the Type-Number indi-
cates the number of tubes in use.) .

SPECIFICATION
MEASURING RANGES

(for pH measurements) :
SUB-RANGES :

0—14 pH
0—7,5 pH; 6,5—14 pH

MEASURING RANGES

(for mV measurements) : 0—2200 mV
SUB-RANGES :

0— 350 mV

0— 700 mV

500—1200 mV

1000—1700 mV

1500 —2200 mV

1. Input stage
2. Bridge circuit stage

3. Amplifier stage
4. Compensating voltage stage
5. Power supply
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ACCURACY
(for pH measurements) : 0,1 pH
(with built-in  meler)
(Any indicating meter with an internal
resistance of 250 ohm can be connected
from outside to the measuring apparatus.
‘When using a 0,2 class instrument an
accuracy of measurement of 0,05 pH is

obtainable)

ACCURACY
(for mV measurements) :
in the measuring range of 0—350 mV:

+5 mV
in the measuring range of 0—700 mV :
e AL

in any other measuring ranges :
4 10 mV or 4 19,
(whichever is the higher)

INPUT RESISTANCE

(for pH measurements) :
10" ohms

TEMPERATURE COMPENSATION :
adjustable between 15—50° C

Any recorder can be connecled Lo Lhe

measuring instrument : 1 mA—250 ohms
POWER SUPPLY

Voltage : 110, 127 or 2200V

Frequency : 50/60 cfs

Consumption : about 50 W

OTHER DATA

FINISH :
lacquered steel sheet case
DIMENSIONS :
Height 205 min
Width 405 mm
Depth 275 mm
WEIGHT : approx. 11 kgs

ACCESSORIES :
1 power cord
As a result of continued efforts to improve the

design of instruments, we reserve the right to
change this specification.

SET OF ACCESSORIES FOR pH MEASUREMENTS

This set is supplied on special request and comprises the electrodes, buffer solutions, elc. necessary

for the measurements.
It consists of the following parts

1 metal case with cover and handle with built-in nests for holding accessories

Type No.
2518—1

Electrodes and ecables

2 glass electrodes

1 screened glass electrode

1 calomel electrode, chargeable
1 calomel electrode, charged

2 platinum electrodes

1 screened special cable, with connecting plugs for screened glass electrode
screened special cable, with connecting plugs for calomel electrode

ok ok

stand with foot, for electrode

2518—21
2518—22
2518—23
25618 —24
2518 —25
2518—28
25618 —29

Glass Aceessories

2 test tubes

3 small graduated jars
3 large graduated jars
1

thermometer with protective cap, 0—60° C

Chemieals

1 250 cu. cm bottle of saturated chloride of potassium solution, with dropper
10 ampoul of buffer solution 3,57 pH 5 cu. cm
10 ampoul of buffer solution 7 pH 5 cu. cm
10 ampoul of buffer solution 12,6 pH 5 cu. cm

1 cardboard box for ampoules
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2518—3

2518—41
2518 —42
251843
2518 —48
2518—5H1
2518—52
2518—53
2518—54
2518—59



EMG=2518

SET OF ACCESSORIES FOR pH MEASUREMENTS

A set made up in accordance with pH measuring requirements, occur-
ring most frequently in chemical laboratories ; the set contains in an
enclosed metal case the most important necessary measuring accessories,
electrodes, the appropriate cables, glass accessories and chemicals.
The easily portable set of accessories can also be used to advantage
by workshop measuring stations.




S

HYG R

MO

EMG=2829

“HYGROMATIC” MOISTURE METER

Quick and reliable determination of the moisture content of the
various cereals is an important measuring problem of agricultural
industries engaged in the processing of cereals. Such methods are
known for long but none is as simple as the electronic nieasuring
method which determines the relative moisture content of the test
materials with reference Lo the measurement of an electric quantity (C).
The “HYGROMATIC™ represents an excellent solution of this prob-
lem. It is not only suitable for determining the moisture content of
cereals but also that of any other granular or powdery material if
different electrodes and measuring vessels are used for the different
materials. Direct reading in relative moisture per cent on the expanded

measuring ranges is a particular advantage provided by the instrument.

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST :
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EMG=2829

FUNCTION: The functioning principle of the
“HYGROMATICY

Block Schematic Diagram below.

is shown in the

Its measuring principle is based on the know-
ledge that the moisture absorbing materials,
the so-called hygroscopic materials, ehange the
dielectric properties with their moisture content.
This variation is proportional to the moisture
content of the test material. If the malerial
in question is used as dielectric medium of a
capacitor specially designed for this purpose,
the capacilance will also change with the
change of such medium. The variation of the
capacilance can be measured in a suilable
electronic circuit that is to say the measure of
the change can be read on the scale of an
indicating meter. The test malerial as dielec-
Lric, changes Lhe capacitance of the measuring
capacitor (measuring cylinder), which connec-
ted in series with the calibrated capacitor, form
a voltage divider. This voltage divider con-

sisting of two capacitors obtains its stabilized

1. Calibrated capacitor
2. Measuring capacitor
5. Power supply unit

voltage from an electron coupled oscillator
operating at 2 Mec/s with one half of the
double triode. Frequency stability of the
oscillator is provided for by the careful com-
pensation of temperature, interference is
climinated by careful sereening. The oscillator
voltage arising on the voltage divider is
divided in proportion to the capacitances of
the two capacitors; the voltage drop produced
on the measuring capacitor is measured by a
VT voltmeter, represenled by the other half
of the double triode mentioned above.

T'he various stages of the measuring instrument
are supplied with voltage and current by the
power supply unit, generaling stabilized anode
voltage for the double triode. The mains voltage
fluctuations are compensated by the power
supply transformer, designed as stray (rans-
former ensuring thereby stable measuring
resulls.

It is important for quick and reliable measu-

rements that the entire measuring range ol

3. Oscillator
4. V. T. voltmeter

)



the instrument is covered by the basic scale

of the indicating meter of the VT voltmeter

without any change-over. This feature would
permit to determine roughly the range in
which fine measurement will be made. The
four sub-scales of the instrument are marked
on the basic scale and each of the four scales
shows — after switching over Lo the corres-
ponding range — the section marked on
the basic scale, expanded to the full length
of the arc.

The percenlages of relative moisture content
oceurring in practice for the three most impor-
tant cereals, are graduated on the expanded
measuring range. Special transparent plexi-
glass scales, duly calibrated with expanded
ranges, are provided for wheat, rye and barley ;
each of them can conveniently be placed on
the main instrument. The manufacturers are
permanently developing this method of mois-
ture content determination and are making
successively available to industry, measuring
cylinders fitting the original “HYGROMA-
TIC* instrument and used for measuring
the moisture content of the various materials.
Calibrated scales elaborated for these cylin-
ders are supplied with them.

Tubes used in this instrument :
B 40--1 hExe6: | VR 1501

(The number after the Type-Number indica-
les the number of tubes in use.)

EMG=2829

SPECIFICATION

MEASURING RANGE :
0 to 30%, rel. moisture content
MEASURING BANDS :
for different materials
On bands 3 and 4 :
wheat 8 to 229 rel, m. c.
On bands 3 and 4 ;
rye 10 Lo 239 rel. m. e.
On bands 2, 3 and 4:
barley 10 Lo 229%, rel. m. e.
MEASURING ACCURACY :

i

40,594 rel, m. ¢,

POWER SUPPLY

110, 220 V
20/60 cfs
about 20 W

Voltage :
FFrequency :
Consumption :

OTHER DATA

FINISH :
lacquered sleel-sheet case with leather
handle
DIMENSIONS
(without knobs and handle) :
height 260 mm
width 205 mm
depth 145 mm

WEIGHT : about 8 kg

As a result of continued efforts toimprove
the design of instruments, we reserve the right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST



EMG=2829-1/MK

Measuring set I.

To be used with the “Hygromatic’ moisture
meter for wheat, rye and barley. The set

consists of the following parts :

1 measuring capacitor

4 filling orifice adapters
3 special scales

1 material filler dish

EMG=2829-11/MK

Measuring set II.

To be used with the “Hygromatic’’ moisture
meter for maize, peas and sunflower. The set

consists of the following parts :

1 measuring capacitor
1 filling orifice adapter
3 special scales

1 stirring rod

EMG =2829-111/MK

Measuring set III.

To be used with the “Hygromatic* moisture
meter for oats. The set consists of the following
parts :

1 measuring capacitor

1 filling orifice adapter

1 special scale

VARIOUS MEASURING SETS
USED WITH THE ,,HYGROMATIC” MOISTURE METER

WORKS FOR ELECTRONIC MEASURING GEAR
BUDAPEST
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EMG=2831

MOISTURE METER FOR TIMBER
(battery-modell)

The necessity to determine the moisture contenl of various wood
materials arises not only in places where A. C. mains is available
for the operation of the measuring instrument, but also in places,
¢. g. forests, timber-yards etc. where there is no power supply current.
This requirement is satisfied by the battery-modell of “Moisture
Meter for Timber”’ which can be operated anywhere and which permits
simple and very quick measurement in the same way as if measure-
ment were made by the use of a measuring instrument supplied from
the mains.

WORKS FOR ELECTRONIC MEASURING GEA
AR R AP L O
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FUNCTION: The functioning principle of the
“Moisture Meter for Timber’ is shown in the
Block Schematic Diagram bhelow.

The wvalue of resistance, arising belween
measuring electrodes stuck into the wood
malerial, shows a certain correlation with the
water content percentage of the wood. Measu-
rement, which is in fact resistance measure-
ment, is based on this fact. A voltage divider
consisting of known resistance values is
connected by means of the measuring range
change-over switch to the resistance to be
measured (wood material). The voltage drop
produced on the voltage divider, is measured in
three measuring ranges by a bridge-system

VT voltmeter. The bridge circuit arrangement

and the careful design ensure wvery consi-

Owing to the high input resistance of the
VT voltmeter the measuring instrument does
not load the resistance of the material to be
tested. Measuring errors caused by the ageing of
tubes are eliminated by the use of the double
tube. In consequence of the special circuit
arrangement, the calibration adjusted does not
change with band-switching. The resistance
of the wood material to be measured, extends
from a few Kohms to thousands of Mohms
nevertheless the percentage value of th:
relative moisture content can be read directly
from the indicating meter. The percentage
of relative moisture contenl is nalurally based
on the moisture value referring to the dry
weight of the wood.

Tube used in this instrument :

derable stability of measurement. DLL 101—1
SPECIFICATION
MEASURING RANGE : DIMENSIONS :
between 79, and 1009, height 288 mm
relative moisture content (in 3 ranges) widht 205 mm
depth 180 mm

MEASURING BANDS :
Te—0u150 el i e
14 — 30% rel. m. c.
30 — 1009, rel. m. c.

MEASURING ACCURACY

in Band 1 :
= oterel ;o)

in Band 2:
+ 29 rel. m. e,

in Band 3 :

of informative character
OTHER DATA
FINISH :

strong wooden case with cover, with 1 leather
handle

TESTING O

CABLE O
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WEIGHT

(with batteries) :

about 6 kg

ACCESSORIES :

1 anode battery 67,5 V

1 heating battery 1,5 V

I DLL 101 tube (special water proof design)

I hammer head for knock-in knives

4 spare knives

1 connecting cable (with polyethylene

insulation)

Other clectrodes supplied on special order:
EMG—2831—2 needle electrode with grip
EMG—2831—3 tank electrode
EMG—2821—5 feeler electrode wilth grip
EMG—2831—6 deeply penetrating electrode

with grip

As a result of continued efforts to improve
the design of instruments, we reserve the right
to change this specification.

1. Voltage divider
2. VT wvoltmeter bridge
3. Batteries

@



EMG—2371/B

“ORISTROB”’
STROBOSCOPE

A measuring instrument
designed for determining,
free of load, the rotation
speed of machinery ele-
ments, motors, transmis-
sions etc. Based funda-
mentally on the known
physical stroboscopic phe-
nomenorn.

EMG—2822 MOISTURE
METER FOR TIMBER

One of the known methods for
determining the moisture con-
tent of wood, the so -called drying
method based on sampling,
is very complicated and re-
quires much time. Simple and
quick measurement is made
possible with this Moisture Me-
ter; by its use the moisture
content of all kinds of wood can
be read of directly in per cent
on the scale of the indicating
instrument.

4—02—1/A and 4—02—1/B

COTTON AND WOOI. MOISTURE CONTENT TESTER

AND TANK ELECTRODE

WORKS FOR ELEC'TRONIC MEASURING GEAR
' BUDAPEST i e
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EMG=2371/8B

STROBOSCOPE

“ORISTROB”

FUNCTION: When a periodically moving object
is illuminated with the periodically flashing
light of the stroboscope lamp, the rotating or
moving object will be seen temporarily atl
standstill. This phenomena is the basic prin-
ciple of the measurement. The stroboscope lamp
performs, according to a certain repetition
frequency flashes of a few usec duration which
are reproduced in the charging circuil. Repe-
tition frequency .can be regulated with the
pulse passing to the grid of the tube. The pulse
generating the flash may come from the
built-in multivibrator, from the AC mains
(50 ¢/s) or from an external equipment, the
conlactor. The basic frequency of the multi-
vibrator can be calibrated in operation with

EMG
MOISTURE METER

FUNCTION: This instrument measures con-
ductivity variations due to the change of the
humidity content of the wood respectively
variations of resistance between the points
Lo be measured. There is a certain mathematical
correlation between this resistance value and
the percentage value of the moisture content
of the wood. A vollage divider consisting of

known resistance values is connected by
means of the voltage range change-over
swilch to the resistance Lo bhe measured

between the electrode stuck into the wood
material. Voltage drop produced on the
voltage divider is measured by a bridge-system
VT voltmeter, offering the advantage to be
highly insensitive to the ageing of tubes and
to mains voltage fluctuations. Two different
electrodes are used for measurement, respec-

the reed, localed below on the rim of the
reflector and operating with AC of 50 c/s.
The reed appears to be standing at 50 c¢fs
and ils harmonics.

SPECIFICATION

SPEEDS MEASURABLE

WITH BASIC FREQUENCY :
600 — 15000 r. p.

WITH MULTIPLE FREQUENCY :
about 100 000 r.

m.

p. 1.
ACCURACY :

above 7H0 r. 55

+ 29,
+ 3%

D.

below 750 . p. m.:

= 2822

FOR

TIMBER

tively for establishing eleetrical conneclion
with the wood material to be tested : 1. needle
electrode, mounted on a head, complete with
grip, 2. blade electrode, mounted on an impact
head. A suitable high-insulation cable is used
for connecting the electrodes with the measu-
ring instrument.

(for AC)

SPECIFICATION

MEASURING RANGE :
556 — 509, rel. moisture c.
(in 6 ranges)
MEASURING ACCURACY :
between 5,5 — 209% rel. m. c.
-+ 19, rel. moisture c.
3080 rel. m. c,
4+ 29 r. m. c.

between 20

EMG=4-02-1/A

COTTON AND WOOL MOISTURE CONTENT TESTER

FUNCTION: Measurement is based on the
principle of measuring the resistance of textile
materials. It is known that there is a mathe-
matical correlation between moisture content
and resistance. Separate scales can Lherefore
be produced after appropriate calibration for
the different materials. The scales can be
read directly and show the relalive moisture
content percentage. They are {ransparent
plexiglass scales and can be placed from
outside onto the indicaling instrument. Spe-
cial scales calibrated for seven different tex-
tile materials are supplied with the instrument.
A wvoltage divider consisting of known resis-
tance values is coupled by means of the
measuring range change-over switch to the
resistance to be measured on the part of the
textile material between the electrodes. The
voltage drop produced is measured by a bridge-
system VT voltmeter.

Electrodes are provided for measurement,

178

respectively for establishing electrical connec-
tion with the textile material under test. The
needle electrodes, necessary for measuring
baled cotton and cotton wound on bobbin,
are standard accessories of Lhe inslrument.
The electrodes are built into measuring heads
and supplied with connecting cables.

SPECIFICATION
MEASURING RANGE :
between 1 to 309 rel. moisture c.
MEASURING ACCURACY :

-+ 19, rel. moisture ec.
0

EMG =4-02-1/
CONTAINER ELECTRODE

T'his electrode can be supplied separately for
measuring cotton and wool in loose state.
The capacity of the container is about 50 g
of loose textile material.



MEASURING INSTRUMENTS
UNDER DEVELOPMENT
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1 LE]
The F marked group comprises measuring instruments under development.

Only one or two individual types of each gronp are mentioned here, primarily representative types

from the trend of development.

“Signal Generators’” group
Laboratory Standard Signal Generator

“TV Measuring Instruments’ group
Group Delay Meter

“Frequney Meters™ group
SHF Frequency Meter

“VT Voltmeters™ group

Wide-Range mV meter

“Oseilloscopes®™ group

H. F. Oscilloscope

*“Nuclear instruments’ group

High-Aceuracy Laboratory Scaler

“Stabilized Power Supply Units’* group

High-Power Laboratory Stabilized Voltage Supply Unit

1167%

1197

1616 /2%

1324%*

1546*

1878%

1833%

Page
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190

190

183

187

The data given for these types are tentative and of an informative character therefore without

any obligation our part.
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EMG=1167*

LABORATORY STANDARD CRYSTAL-CONTROLLED SIGNAL GENERATOR

A highly accurate standard signal generator
of most recent design provided with all mo-
nitoring and measuring facilities offered at
present by the most up-to-dale electronic
design technique. :
The most importanl parl of the instrument
is Lhe master oscillator operaling, wilh a pentode
in a tuned anode circuit feedback. The stability
of the oscillator and that of the output level
are ensured by a special automatic regulator.
The frequency of the master oscillator is
checked by the internal quartz ecrystal-cont-
rolled oscillator, operating on three selectable
fix frequencies with high harmonics content.
The mixing stage beats the frequencies of
the master oscillator and the outpul of the
crystal oscillator, respectively their corres-

ponding harmonics. The crystal oscillator in,

¢synchronous’ operation position of the master
switch, can be synchronized with its sig-
nals as the master oscillator in which case
the output frequency is of crystal accuracy-
At the same time operated with
amplitude-modulation system, the output signal
is absolutely free of any frequency modulation.
The signals of the master oscillator can be

when

* Advance Information
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amplitude-modulated in the modulator stage
with the built-in  Wien-bridge system RC
oscillator. Modulation depths can always be
controlled continuously and its percentage
value can be read directly on the dial of an
indicating instrument.

The modulator dial can be used in two opera-
tive modes : with a high impedance tuned,
narrow-band output and small impedance,
untuned wide-band output. With the narrow-
band operation mode, modulation is provided
by the well-known side-band suppression
system, while with the wide-band operation
mode, all modulation side-bands are recorded
but naturally at a lower outpul level.

‘The output signal voltage of the signal gene-
rator traverses an attenuator circuit, the
voltage division produced by the attenuator
is independent of the frequency.

The output voltage level of the signal genera-
tor is shown by an indicating meter.

The power supply unit is stabilized by electro-
nic methods ; owing to the absence of recti-
fier tubes, current consumption of the instru-
ment is very low indeed, since only germanium
rectifiers are used.

Both input lines of the power supply is
suppressed by means of H, I, filter circuits.



EMG=1167

SPECIFICATION

FREQUENCY RANGE: 15 ke/s — 50 Mec/s

(in 11 bands)
FREQUENCY BANDS :

15— 32kefs 1,5 — 3,2 Mc/s
32— T0kefs 32— 7 Mejs
70 — 150 ke/s 7 — 15 Me/s
150 — 320ke/s 15 — 32 Mc/s
320 — 700 ke/s 32 — 50 Mec/s

700 — 1500 ke/s

FREQUENCY ACCURACY : + 19,
FREQUENCY STABILITY

a) after reaching thermal balance

for 10 min. duration : () L

b) 1/, hour after switching on
for 1 hour duration : 0.295

(up to 10 Me/s)
FREQUENCY CONTROL

Built-in  crystal-controlled
oscillator frequencies :

100 kefs, 1 Mefs, 10 Mc/s
Frequency accuracy :
(between 0 and 60° ()

_ =+ 0,02%
(related to 20° ()

SYNCHRONIZATION

With the basic frequency
of the crystal oscillator and its harmonics
With external frequencies :

between 10 kecfs and 50 Mc/s

OUTPUT VOLTAGE

a) with tuned, narrow-band output :
between 0,1 uV and 1 V

b) with untuned, wide-band output :
between 0,1 gV and 0,5 V

OUTPUT ATTENUATOR :

adjustable in 6 steps
and continuously

Attenuation steps : 6 x 20 dB

Further attenuation :
in cable head 20 or 40 dB

Output impedance : 75 ohms
(at terminated cable end)
Measurement of output voltage :
indicating meter
with germanium diode
Accuracy of voltage measurement :
up to 15 Mc/s
up to 50 Me/s

+ 5%
+ 10%

INTERNAL MODULATION

Frequencies :

400, 800, 1000 c/s
Frequency accuracy : +:3%
Modulation depth
a) with untuned output : 0 — 509,
b) with tuned output : 0 — 1009,
as shown by modulation frequency-table
according to frequency bands)

EXTERNAL MODULATION

Frequency : 30 ¢fs — 15 kcfs
4+ 1 dB
Measurement of modulation depth
percentage :
indicating meter
with germanium diode

FREQUENCY MODULATION

Frequency deviation

with 309, AM modulation
up to 30 Mc/s 3500
up to 50 Mc/s 13108

In case of synchronization :
no detectable FM modulation
Radiation : <1 pV/m
Noise level : 40 dB (with 309, modulation)

As a result of continued efforts to improve the
design of instruments, we reserve the right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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EMG=1546%*

H. F. OSCILLOSCOPE
(0 — 25 Mc/s)

A heavy-duty oscilloscope, complying with
the most versatile laboratory requirements.
The instrument is suited primarily for tests
in the field of TV and pulse technique.

Its outstanding features are :
frequency coverage, ranging from D.C. to 25
Mc/s, true-to-shape pulse transmission, faci-
lities for expanding the patterns on the
screen, a built-in voltage calibration circuil
and many other circuit designs for other
purposes, hitherto not used in oscilloscopes.
Some of the principal units and cireuits of the
measuring instrument are described as follows :

very wide

a) Vertical amplifier. It features two stages,
each of them being an independent chain-type
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amplifier, The two stages operate in cascade
connection. The input of the amplifier can be
switched to both D.C. and A.C. voltages. The
input attenuator provides for a frequency-
independent voltage division in 5 steps.

b) Delay dummy line. The output of the
amplifier is connected to the vertical deflec-
tion plates of the cathode-ray tube through
this dummy line. The dummy line consists of
7 links and has a delay period of 0,2 pusec.

c) Calibration voltage. It is provided by a
separate generator utilizing the 50 c¢/s of the
power supply. The signals are of trapezoidal
shape. The calibrated voltage can be adjusted
by using the appropriate attenuation step.

d) Multivibrator. Can be used by two diffe-
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rent modes of operation viz. in triggered and
untriggered service. The task of the multi-
vibrator is to control the time-base generator.

e) Time-base generator. This generator pro-
duces saw-tooth oscillations at intervals cont-
rolled by the multivibrator. The speed of
sweep can be adjusted within wide limits.
The saw-tooth signals have also a special
lead-out.

I) Synehronization. There are three different
possibilities for synchronization viz. : external,
internal and mains synchronization in - or
— direction.
Amplification of the signals necessary for
synchronization is performed in the synchro-
nous amplifier.

g) Pausing device. After the saw-tooth signal
has completed a cycle the pausing device
brings the multivibrator back to its initial
position, thus permitting an adequate pause

to be kept before the multivibrator resumes
operation.

h) Expander ¢ircuit. The extent of enlargegment
can be continuously adjusted up to six times
the original image.

J) Blanking eireuit. This circuit serves for
blanking the luminous trace of the cathode-ray
tube during the flyback period of the time-
base generator.

k) Cathode-ray tube. The most up-to-date
design has been used, with a long-persistence
screen. Beam intensity and sharpness (focus)
of image are, of course, separately adjustable,
in addition astigmatism as well. The shapness
of image can be adjusted al will on any point
of the pattern. The cathode-ray tube has
been carefully screened against external
magnetic stray fields. The internal layout
of the instrument is of an advanced conception
the component parts beint arranged in a
clear and easily accessible manner.

SPECIFICATION

CATHODE-RAY TUBE

SCREEN DIAMETER : 130 mm

COLOUR OF SCREEN : green
ANODE POTENTIAL : 2000 V
POST ACCELERATION

VOLTAGE : 4000 V

USEFUL SCREEN AREA: 105 x 65 mm
TYPE OF CATHODE-RAY-

TUBE :; DG 13—54

VERTICAL AMPLIFIER (Y)

FREQUENCY RANGE :
0 — 25 Mc/s

LINEAR DISTORTION

(at 1 kcfs): + 3 dB
SENSITIVITY : 0,1 V/em
RISE TIME: 12 nsec
OVERSHOOT

(in case of a pulse

with rise time of 10 usec): 394

INPUT IMPEDANCE :
10 Mohms || 40 pF
INPUT VOLTAGE :
(050 Rl el L VT G

184

HORIZONTAL AMPLIFIER (X)
FREQUENCY RANGE :

LINEAR DISTORTION
(at L ke/sy:

SENSTTIVITY :
INPUT IMPEDANCE :
INPUT VOLTAGE :

0. — 5 Me/s

+ 3 dB

0,5 V/em

1 Mohm [| 50 pF
0.5, 5, 50 V/em

TIME-BASE GENERATOR

DEFLECTING SPEED
without expanding :
0,02 secfem to 0,1 wusecfem
with expanding : max. 16 nsec
Horizontal expanding : max. 6 x

MODES OF SYNCHRONIZATIOV

(with 4 or — signals) : internal
mains

external
LIGHT MODULATION

INPUT IMPEDANCE :
about 0,5 Mohm || 50 pF

As a result of continued efforts to improve the
design of instruments, we reserve the right
to change this specification.
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HIGH-POWER LABORATORY STABILIZED VOLTAGE SUPPLY UNIT

The stabilized D.C. voltage supply, furnishing
a variety of voltages, is a wvaluable aid to
research and development laboratories and
can be used to advantage in workshop measu-
rements as well.

The apparatus supplies three independent D.C.
voltages stabilized electronically e. g. for
anode and auxiliary-grid voltages, and two

different negative wvoltages for grid biases.

Each unit can be switched of separately on
the DC side, a considerable advantage from

the operation point of view.

Since Lhe unils are nol earthed, all of them
can be connected in series, thus producing
a total value of 3 x 300 V.

The units being independent of each other,
either the -+ ve or the — ve pole can be

earthed separately. Thus the apparatus, or

* Advance Information
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part of it, can be used as a positive or negative
voltage supply.

D.C. voltages can be measured with the four
built-in meters which can be switched over to
measure current.
The electronic stabilization relies in each
supply unit on the principle of serial regulation,
which not only equalizes mains fluctuations,
but also keeps the oulpul voltages at a con-
stant level.

Apart from the three supply units, the appa-

ratus comprises a seperate healing Lrans-
former supplying commercially available A. C.
tubes with heating voltages in two different
load groups.

Each mains (ransformer ol the apparalus is

complete with a fuse and a selector switch.
The foolproof design of the apparatus ensures
exceplionally sale operation, making it par-
ticularly suitable for continuous service.
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SPECIFICATION

A) STABILIZED D. €. VOLTAGES
(for anode voltage etc.)
1. Unit. D. C. voltage :
Continuously adjustable between 80—300 V
Maximum load : 100 mA
2. Unit. D. C. voltage :
Continuously adjustable between 80—300 V

Maximum load : 100 mA

3. Unit. D. C. voltage :

Continuously adjustable between 80—300 V
50 mA
Voltage wvariation < +0,5%
(at max. --109,0f mains voltage fluctuation):

Maximum load :

Internal resistance, each unit: about 1 Ohm
Hum voltage : < 10 mV
B) STABILIZED

NEGATIVE D. C. VOLTAGES

(for grid bias elc.)
1. D. C. VOLTAGE
Continuously adjustable
between 0 and—100 Volt

Hum vollage : < 10 mV
. D. €. VOLTAGE
Continuously adjustable

between 0 and—10 dB

)
-

Hum wvoltage : < 1mV
Maximum load (in both cases) : max. 1 mA
Voltage variation = |- 0,5 per cent,

(al. max. 4- 109 mains voltage fluctuation)

) A. C. (for heating purposes)

Heater voltage 1. group

4 and 6,3 V

Maximum load : 15 W
Heater voltage 2. group

A baa U512 60 15 and 200 'V

Maximum load : 40 W

Built-in indicating meters

IFor measuring positive voltages :
3 instruments 65 pA ecach

FFor measuring negative voltages :
1 instrument 65 pA
Accuracy class of instruments : 155
Accuracy of voltage measurements (using

the meters above) : 4+ 39, of f.s.d.

As a result of continued efforts to improve the
design of instruments, we reserve Lhe right
to change this specification.

WORKS FOR ELECTRONIC MEASURING GEAR *

186

BUDAPEST



187 8+

HIGH-ACCURACY
LABORATORY

EMG —

SCALER

(7 decade type)

SINGLE CHANNEL
DIFFERENTIAL DISCRIMINATOR
o e

PULSE AMPUFIER
TYPE avei,

oLTA,
POwig SuPpLy o
i

REQUWATED gy ¢
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A high-accuracy instrument, suitable pri-
marily for counting pulses supplied by nuc-
lear probes and other pulse sources.
Separate units of the complete equipment can
be used for various independent measurements,
thus the instrument is the most important
basic equipment for nuclear or medical re-
search laboratories.

Its design and construction being most up-to-
date, the instrument complies with the more
severe requirements of a laboratory work.
The instrument consists of several self-contai-
ned units dimensioned so as, to conform with
the international standards of the so-called
“rack’ system.

The units are as follows :

a) Pulse amplifier Type 1878 —2
A high-gain and high-stability amplifier, re-
markable for its exceptional linearity of signal
transmission. The differentiating and inlegra-
ting time constants of the amplifier can be
adjusted, thus permitting the most favour-
able signal-to-noise to be selected for each
particular measurement.
Input signal : min. 10 mV

max. 50 V
Facilities for connecting :

1. GM-tube probe

2. Scintillation probe

b) Diseriminator Type 1878 -3
Suited for use in two different modes of
operation : differentiating or integrating service.
Its resolving time is designed to permit the
full counting speed to be utilized.
Channel width :
adjustable between
Limiting voltage :
adjustable between 10 — 100 V
Accuracy : 05 V

0 — 20V

c¢) Eleetronic Timer Type 1878—5
It operates in two different ways adjusted
in advance: it counts up to a final number
adjusted in advance, in this case it measures
the time of counting, or it counts during a
preset period, in this case it gives the sum
total counted during the preset period.

Time constant :

in decadic steps from 10 — 10 000 seconds
or
Counting (adjustable in advance) :
in 7 decadic steps up to

max. 1000000 p/sec

d) Secaler Type 1878—6

A scaler of fully electronic design in which
the high-speed counting decades operate with
vacuum tubes, Lhe rest of the slages with
cold-cathode “Dekatron’ tubes.

Counting :
10, 100, 1000,

Resolving time :

7 decades

10 000, 100 000, 1 000 CO0

I psec
Max. counting :

[ 000 000 p/sec
e) Counting ratemeter Type 1878 —7
The ratemeter section indicales an average
of pulses per unit of time. The time constani
can be selected at will so as to suit the parti-
cular type of measurement and increase the

measuring accuracy.

Speed of counting : 0 — 10000 p/lsec

(in 8 ranges)

Time constants :
100 sec.

02

1, 85520

[) High-voltage power supply  Type 1878 -8

Supplies high voltages for GM tubes or other
radiation probes with up-to-date methods
of stabilization, making for the stability of
voltages required for the measurements.

Output voltage :
continuously adjustable
between 300 and 3000 V
Fine adjustments of output wvoltage (al
optional value between 300 and 3000 V):
max. 300 V
Load : max. 0,5 mA

Variation of output voltage between maxi-
mum load and no-load : 0,3%
(at 3000 V output voltage)

Variations of output voltage (with -+ 109,
fluctuation of mains voltage, at every varia-
tion ©of 195} max. 0,029,
or max. 3 V

Ripple voltage (at max. 3000 V and a load
of max. 0,5 mA) : max. 1 V

Output impedance : max. 1500 ohms

As a result of continued efforts to improve
the design of instruments, we reserve the
right to change this specification.
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GROUP DELAY METER

Owing to the pulse character of television
video signals, amplitude and phase characteris-
tics representing the transmission have to be
adjusted together. With television image
transmission, side-band suppression may cause
considerable phase errors, so that when
tuning-in the TV receiver while simultaneously
adjusting amplitude and phase characteristics,
making concessions to the amplitude response,
the phase response has to be set correctly.

The phase transmission properties of a linear
system can be determined best by the charac-
teristics of group delay. This laboratory mea-
suring instrument is used for tuning the L. F.
stage of TV receivers, further for measuring
the characteristics of the group wvelocity of
broad-band amplifiers and filters (passive
four-poles) operating within the frequency
range of the measuring instrument. The
characteristics are plotted by the aid of an
external sweep generator, as a function of
frequency on the screen of the oscilloscope
being connected to the instrument. The
equipment measures direclly group velocity,
on the basis of the lot frequency principle
(with the Nyquist method). The built-in
“MARKER" signals are used for frequency
calibration.

* Advance Information
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Frequency range : 10 — 50 Me/s

Amplification : about 1 x
Frequency characteristics

(within 10 Mec/s) : 0,1 dB/Mc/s
RF input signal : max., 250 mV
Input impedance : 75 ohms

Output impedance : 75 ohms
Output attenuator: max. 80 dB (continuous)
Modulation depth : 309,
Aux. oscillator frequency : 55 kefs
Aux. oscillator design: crystal-controlled
Sensitivity (with 20 mV/em oscilloscope
sensitivity) : 30 musec/cm
Measuring limits : 30, 100, 300 mpusec/cm
Measuring heads :
Internal demodulator :
External demodulator :
Input preset divider :
Frequencies of marker signals :

between 25 and 50 Me/s

a0imyV — ¥
i 1 1 Y] et
1530

POWER SUPPLY

10, “127=220 "V
20/60 ¢/fs
about 100 W

Voltage :
Frequency :
Consumption :

As a result of continued efforls to improve
the design of instruments, we reserve the
right to change this specification.
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SHF FREQUENCY METER

Due to its simple design and easy handling,
the present equipment is an outstanding
instrument among frequency meters used for
microwawe measurements.

The instrument differs also in its outward

appearance radically from the conventional

form. The dials scale calibrated in terms of
frequencies not only accommodated the tuning
and coupling elements but also carries the
indicating instrument. Tuning i. e. coverage
of the whole frequency range is made with
a single control knob fitted with a plexiglass
pointer, requiring no bandswitching whatever.
As regards its electrical design the instrument
is of the absorption type. This means that
adjustment of the resonance point is made by
tuning a microwave cavity, while indication of
resonance is performed by a built-in small-size
indicating meter having an approximately
logarithmic scale. Full-scale deflection and
sensitivity of the instrument can be adjusted
with a potentiometer. Rectification of the
measured voltage is made by a silicon diode,
The D. C. voltage coming from the diode is
led out on the front panel also, thus permitting
an external amplifier of higher sensitivity to

be connected to the instrument for indicating
low-level frequency measurements.

The measuring cavity is provided with faci-
lities for two different couplings:; the looser
coupling is used for frequency measurements
of higher outputs.

All connectors of the instruments are of the
internationally known 50-ohms BNC type.
Each coupling terminal should be fitted, when
off duty, with a terminating plug containing a
special iron core and supplied with the instru-
ment as an accessory.

The design and construction of the instrument
are patented.

1616 /2, Frequency range:
1616 /3. Frequency range:

3500 — 7500 Me/s
7000 — 10500 Mec/s
Power required for indication : min. 1 mV
H. F. rectifier: silicon diede 1 N 23
Built-in indicating meter: moving-coil type
Sensitivity : 50 pA

As a result of continued efforls to improve the
design of instruments, we reserve the right to
change this specification.

EMG=1324+

WIDE-RANGE HIGH-SENSITIVITY mV METER

190

A laboratory instrument for H. F. voltage
measuring

MEASURING RANGE : 1mVito1lV

(in 7 ranges)
MEASURING ACCURACY : -+ 39, of {. s. d.
FREQUENCY BANGE: 30 c/s — 30 Mc/s
FREQUENCY RESPONSE

(at 10 Mc/s) : + 5%

* Advance information






EMG
QUARTZ CRYSTALS

Since the discovery of the phenomenon of piezoelectricity crystals made of natural quartz are being
used more and more in various fields of telecommunications technique and of applied physics.

The frequency stabilizing task of quartz crystals in various oscillator circuits is well known. The
so-called oscillating erystals (oscillating quartzes) are used for this purpose, precision of their manu-
facture is of crucial importance for the accuracy of the frequencies. Up-to-date telecommunica-
tion equipments, designed to operate with and generate high accuracy frequency, are today
inconceivable without quartz crystal controlled oscillators. In scientific research work a “quartz
clock™ is used for the accurate determination of time and these instruments are in fact also nothing
else but quartz crystal controlled oscillators. :

The use of quartz crystals in filtering cireuits made it necessary to produce filtering crystals (filt-
ering quartzes) complying with special requirements. In multi-channel carrier frequency telephone
apparatus, equipped with wave filters, based on quartz filtering crystals the simultaneous undis-
turbed transmission of 960 conversations on a single pair of cores has become possible.

In industry the use of quartz crystals led to the manufacture of ultrasonic generators permitting
special material tests or cleaning of industrial materials, but they may be used for medical and
chemical purposes as well. An mighty power of 40 W/sq. cm can also be obtained with ultrasonic
erystals so that there are still countless applications open for ultrasonic crystals.

Pressure measuring quartz crystals make the production and use of transducers possible for measu-
ring lechnique ; with their aid, mechanical variations can be converted into easily measurable
electrical variations.

The physical requirements, claimed by science and industry from quartz crystals are very high
indeed. Such demands are frequency tolerances of one hundred thousandth of magnitude, tempe-
rature tolerances of a millionth degree of magnitude, the use of the purest and most carefully selec-
ted raw material, machining of a thousandth millimeter accuracy.

The up-to date quartz crystal represents a combined record performance of precision techniques
and of measuring techniques.

Our plant, producing quarlz crystals satisfies wilh its up-lto-date installation and novel, mostly
patented, methods the highest requirements in respect of perfect accuracy and it is in a position
Lo undertake both the mass production of identical pieces and production for meeling special indi-
vidual wishes.

As raw material we are using the purest Brasilian quartz. Though this is known Lo be a natural
mineral, there do nol exist Lwo identical blocks, so that they have to be examined most carefully
already before cutting. Our special oplical equipments enable us to determine the minutest impur-
ities in the raw malerial. The quarlz is cut by high-power sawing machines with diamond culting
edges into plates and disks which are then again subject to very strict examinations for detecting
nonuniformity of the material or ingemination. In order to obtain various technical properties
required ,e. g. a good lemperalure factor, the plane of the oul must enclose a definite angle with
the erystal axes, this is checked with minute accuracy with the aid of an X-ray instrument. This
is one of the most important examinations of quartz erystal production. The crystal plates are then
ground on optical grinding machines with more than a thousandth millimeter accuracy to their
final size. The plane surface is checked with interference rings. The surface layer destroyed during
grinding is removed by milling, so that the destroyed layer cannol cause a change in frequency
later. As electrode material gold is used exclusively, it is precipitated on up-to-date metal evapora-
Lling equipments onto the adequately cleaned crystal plates. This is how the high time stability
of the electrode system is warranted.

The rated frequency of the crystal is adjusted in air-conditioned rooms, then after, closing the
cryslal containers they are made airtight or filled wilh a neutral dry gas. The always identical
level of the finished produclt quality is warranted by very careful checking examinalion. After
mechanical tests, test for ruggedness and various eleclric examinations, the recording automatic
measuring equipment registers the change of the crystal characteristics as a function of tempera-
ture. This is a gnarantee for always perfect operation of our crystals within the temperature range
indicated.
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OSCILLATOR CRYSTAL

ORH

IN HERMETICALLY
SEALED
GLASS BULB
WITH LOCTAL SOCKET

QR OSCILLATOR CRYSTALS

The quartz crystals are manufactured in a wide frequency range in several types and can
be used within an operating temperature of up to 24° C -+ 5° for vibrationfree operational
conditions. Certain types can also be made in a ruggedized finish (22 c¢/s—5 g). The most
favourable shape and cut of the quarlz crystals should be selected for the operation
within the frequency range in question. The crystal envelopes are made in a great variety of
types of glass, metal or plastic; suspension of the crystal in these containers is undamped,
the internal wire terminations are soldered. The sockets providing for the circuil contact
of the crystals are adapted to the container. In case of all glass bulbs, the sockets cor-
respond Lo loctal or noval tube sockets ; with metal or plastic cases they have two pins. Greal
care is laken thal our Lypes of quartz crystals comply safely with the data represented in
the specification.

QRH 11 OSCILLATOR CRYSTALS ORH 12 OSCILLATOR CRYSTALS
Fregqueney range : 3,5 to 10 ke/s Frequeney range : 10—20 ke/s
Type Frequency  Temperature Type Frequency Temperature
accuracy coefficient /C.° accuracy coefficient /C°
QRH 11—11 1.10+3 5.10—¢ QRH 12—11 1402 5.10—8
11—12 15102 Bk =it 12—12 1.10-3 3.10—¢
ORH 11—21 1-10—1 9-10—4 QRH 12—21 1.10—4 B.1076
11—22 4 653 D 3.10=9 12—22 1.10—4 3.10—¢
QRH 11—31 With series capacitor 5.10—¢ QRH 12—31 With series capacitor 5.10—6
it can be tuned to it can be tuned to
nominal frequency nominal frequency
11—32 s s (Vi 12—32 - 3.10-—¢
. In hermetically sealed glass bulbs with loctal In hermetically sealed glass bulbs with loctal
or noval socket, or noval socket.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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WITH NOVAL

QR OSCILLATOR CRYSTALS

QORH 13 OSCILLATOR CRYSTALS
Frequeney range : 2040 ke/s

Type Frequency  Temperature
accuracy coefficient /C°
QRH 13—11 11 0=2 9109
QRH 13—21 1054 9.10—%

QRH 13—31 With series capacitor 9.10—¢
it can be tuned to
nominal frequency

In hermetically sealed glass bulbs with loctal
or noval sockel.

OSCILLATOR CRYSTAL

ORL

IN HERMETICALLY
SEALED
GLASS BULB

SOCKET

QRL 14 OSCILLATOR CRYSTALS

Frequeney range : 40—90

Type Frequency
accuracy
QRIL. 14—11 L 10=8
14—12 1.10-3
1413 1.10-3
QRI. 14—21 1.30~4
14—22 1i10=4
14—23 Lo
QRL 14—31 oAl =E
14—32 51055
14—33 ax1(=5
QRL. 14—41 2,5.10—2
14-—42 2,5-10—3
14—43 Zbedl=

ke/s

Temperature
coefficient /C°

)}

A & Dl
10=t
o (Bt

W

.10—¢
i L0 Sl
5 i

b W

10—
-10—¢
10—

S o O

1)=&
10—¢
106

B o o

QRL 14—51 With series capacitor 5.10—¢

it can be tuned to
nominal frequency
14—52 ]
14—53 S

3.10—8
2.10—"

In hermetically sealed glass bulbs with loctal
or noval sockel.
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OSCILLATOR CRYSTALS

ORV:mOQORL

IN BAKELITE CASE
WITH 2 PINS SOCKET

QR OSCILLATOR CRYSTALS

QRL 15 OSCILLATOR CRYSTALS ORL 16 OSCILLATOR CRYSTALS
Frequeney range : 90 to 150 ke/s Frequency range : 150 to 300 ke/s
Type Frequency Tmrllpe‘]'a'turen Type Frequency Temperature
dceuracy coefficient /G accuracy  coefficient;C°
ORL 15—11 1. 103 5.10—8 ORI, 16—11 1.10=4 D=t
15—12 JLi=4 o3 1 16—12 [.10—3 3108
15—13 L-10=" 2.10—¢
QRL 16—21 1104 5 10~¢
ORL. 15—21 i 5-10 6 16—22 1.10 ¢ 3108
15—22 1,104 3-10=8
15923 1.10—4 2.10 8 QRL 16—31 5402 b.10="8
16—32 b.l0=> 3:10—
QRL 15—31 5.10~8 5.10 ¢
fh—a9 5.10—5 3.10 ¢ QRL 16—41 2,6-10—2 B1l01=38
15—33 5.10—5 2.10 6 16—42 2,56-10—a J0—.
QBRL 15—41 201058 5.10 ¢ QRL 16—51 With series capacitor 5.10 ¢
= B 2,5-10—3 3.10—¢ it can be tuned Lo
15—43 2.5.10=5 D=8 nominal frequency
16—52 i 31058
QRIL 15—51 With series capacitor 5.10 ¢
it can be tuned to In hermetically sealed glass bulbs with loctal
: 2 |1 socket or in bakelite case with two-pin
nominal frequency ?] nvova
1552 Y 3.10-¢ sghes
15—53 n 21078

In hermetically sealed glass bulbs with loctal or
noval socket or in bakelite case with two-pin
socket.

WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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MINTATURE OSCILLATOR
CRYSTALS

ORM

IN METAL CASE
WITH 2 PINS SOCKET

QRM MINIATURE OSCILLATOR CRYSTALS

QRM 53 MINIATURE OSCILLATOR CRYSTALS

Frequeney range : 1000 — 2000 ke/s

Type Frequency Temperature
aceuracy coefficient /C°
ORM 53—11 il (st H.10—¢
n3—12 1.10—2 3.10~¢
53—13 1-10—3 210
QORM 53—21 1.10—4 5.10—¢8
H3—22 1.10—4 3-10—8
53—23 1. 104 2:10—¢
ORM 5331 5.10—8 o D=8
53— 32 o I 3:10—9
53—33 B 10=5 SLAcia I el
ORM 53—41 2,010~ 5.10—68
H3—42 2,5:10=5 3-10—¢
H3—43 2,5.10 5 D=1

In metal case with two-pin socket.

QRM 55 MINIATURE OSCILLATOR CRYSTALS
Frequency range : 8000 — 11000 ke/s

Type Frequency Temperature
aceuracy coefficient /C°
QRM 55—11 155 {1 it el =0
56—12 1.10=8 3-10—¢
556—13 1-10— 2.10—¢
QRM 55—21 110572 5-10—¢
55—22 .10+ 3-10—¢
55—23 1.10 4 2.10—¢
ORM 55—31 Bl 5-10—¢
55—32 S.1=8 3.10 ¢
55—33 5305 () 2-10—8
ORM 55—43 28 10— 5 1 i

In metal case with two-pin sockel.
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QRM 54 MINIATURE OSCILLATOR CRYSTALS
Frequeney range : 2000 — 8000 ke/s

Type Freqiuency Temperature
aceuracy coefficient /C°
QORM 54——11 1.10—3 5.10—¢6
54—12 1-10—3 3:10—¢
54—13 1.10—3 2.10~=8
QRM 5421 1.10—4 5.10—¢
54—22 1.10—¢ 3.10—¢
54—23 1.10—1 2.10—¢
QRM 54—31 5.10—% 5.10—¢
54—32 5-10—3 310
54—33 S+ 10=5 2:10—¢
QRM 54—43 2.5 100 2.10—¢

In metal case with two-pin socket.

ORM 56 MINTATURE OSCILLATOR CRYSTALS

Frequeney range : 11000 — 20000 ke/s

Type Frequency Temperature
accuracy coefficient /C°
ORM 56—11 140 =3 5.10—¢
56—12 1403 3.10—¢
H6—13 1:40=3 LA
OBRM 56—21 1.10—4 5.10—%
H6—22 1.10—4 3.10—¢
56—23 1.10—1 2.10—¢
QRM 56—31 5.10—5 5.10—%
56—32 au 105 3.10— 8
H6—33 5105 2.10—¢
ORM 56—A43 2.5.10 5 2.10¢

In metal case with two-pin sockel.



OSCILLATOR CRYSTAL

06

IN HERMETICALLY
SEALED
GLASS BULB
WITH SPECIAL SOCKET

0G FREQUENCY STANDARD OSCILLATOR CRYSTAL

A special kind of GT cul oscillator crystals is made for normal frequency equipments and
frequency standards; these crystals being supplied in glass envelopes with a special socket
and may be used without thermostal between wide temperature limits.

QG €1 FREQUENCY STANDARD OSCILLATOR CRYSTAL
Frequeney : 100 ke/s

Type Frequency Temperature
accuracy coefficient /CC°
QG Gl 5. 101 310
(with 600 pE series
capacitance)

Operating temperature range from - 15° C to -} 60° C
In hermetically sealed glass envelope, with special socket.
On special order, other [requency standard oscillator erystals can be supplied, within a frequency

range ol 80 o 300 ke/s with a temperature coefficienlt selected to the wish of the customer,
under special agreement

QRM MINIATURE OSCILLATOR CRYSTALS

QRM 57 MINIATURE OSCILLATOR CRYSTALS ORM 58 MINIATURE OSCILLATOR CRYSTALS
Frequency range : 20000 — 50000 ke /s Fregqueney range : 50000 — 75000 ke/s
Tvpe Frequency Temperature Type Frequency  Temperature
accuracy coefficient /CC° accuracy coefficient /C°
QRM 57—11 LA =8 5 1i0i=8 QRM 5H8—11 1058 5.-10—8
97—12 I 1078 31058 58—12 Ld0=4 3= 058
57—13 1102 2.10~% 58—13 1.10—3 2.10—¢
QRM 57—21 3l ot 5.10—¢ QRM 58—21 1-10—1 H-10=48
97—22 : 1.10—4 3-10—¢8 58—22 1= 0=4 3-10—¢
57—23 ] 10 =4 2.10=8 58—23 1 iy=4 2.10—¢
QRM 57—31 bicadl e 5108 QRM 58—31 5.10~5 5.10~#8
57—32 5104 v 3108 58—32 51073 3-10="5
H7—33 5.10—3 2-110= 58—33 a=10= 2410=¢
QRM 57—42 2,5.10—35 3.10=0 QRM 58—42 2,5:10—5 3-10—¢
57—43 2,9-10—2 2.10=4 58—43 2ibl=s il
In metal case with two-pin sockel, In metal case with two-pin socket.
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FILTER CRYSTALS

OF

INTERNAL DESIGN

OQF FILTER CRYSTALS

Filter crystals are always made according to the specification of the customer, since they have
to comply with requirements corresponding to filter circuits used in various circuitry.

They are supplied

enclosed in a metal envelope filled with nitrogen, provided with a 4 glass-bead termination ;
built on a ceramic rack, without case.

On request we shall be pleased to send our customers a questionnaire for filling-in the necessary

data.
i
Continuation from page 195.
OR OSCILLATOR CRYSTALS
QRC 17 OSCILLATOR CRYSTALS QRV 18 OSCILLATOR CRYSTALS =
Frequueney range : 300 to 450 ke/s Frequeney range : 450 to 900 ke/s
Type Frequency Temperalure Type Frequency  Temperature
accuracy  coefficient /C° accuracy coefficient /C°
QRC 17—11 L10=5 5.10¢ QRV 18—11 1105 .10~
17—12 10 =53 3.10~8 18—22 1K it 3.10-¢
QRC 17—21 =4 a1 =" QRV 18—21 1104 5.10—¢
17—22 g4 3:-10—¢ 18—22 140 4 3.10—5
QRC 17—31 8109 5.10—¢ QRY 18—31 With series capacitor 5.10 8
17—32 5:10—73 3108 can be tuned to rated
frequency
QRC 17—41 2,5.10—3 9-10—& 18—32 o 3-10~9
17—42 2,5.10—¢2 3-10—¢
QRC 17—51  With series capacitor 5-10~¢ In hermetically sealed glass bulbs wilh loctal
it can be tuned to SDHscly
nominal frequency
17—52 s 3-10—¢

In- hermetically sealed glass bulbs with loctal
or noval socket or in bakelite case with two-
pin socket.
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FILTER CRYSTALS

OF

IN METAL CYLINDER
FILLED WITH NITROGEN
WITH SOLDER TERMINALS

AND MOUNTED ON
CERAMIC STAND

QR OSCILLATOR CRYSTALS

QRV 19 OSCILLATOR CRYSTALS
Frequeney range : 900—2000 ke/s

Type Frequency Temperalure
accuracy coefficient /C°
QRV 19—11 1.10 -3 510 ¢
19—12 1.10=3 a=10=
19—1'8 11023 2. 1049
QBRV 1921 1.10—2 5.10—8
19—22 1-10—4 3.-10—¢8
19—23 1.10—4 2-10—8
QRV 19—31 H108 a-10 ¢
19—32 5:10 3 3-10—+9
19—33 5-10—5 2100
ORV 19—41 201072 H.10 8
19—42 2,5.10—5 3.-10—8
19—43 2,0 1{) 55 Zuif)=e

In hermetically sealed glass bulbs with loctal
or noval socket or in bakelite case with two-
pin socket.

ORV 21 OSCILLATOR CRYSTALS
Frequency range : 2000 to 8000 ke/s

Tvpe Frequency Temperature
accuracy coefficient /C.°

QRV 21—11 1.10 3 5.10 8
815 1.10 3 3.10~¢
2113 1.10—3 2.10—¢

QRV 21—21 1.10—4 5.10—6

: 21—29 1.10—4 3.10—¢
91—28 1:10—4 2.10-¢

QRV 21—31 5.10—3 5.10—6
21-—32 5.105 3.10— ¢
9939 ® 5.10—5 2.10~%

QRV 21-—43 9,5.10—5 .10~

In hermetically sealed glass bulbs with loctal
or noval socket or in bakelite case with two-
pin socket.

QRYVY 22 OSCILLATOR CRYSTALS
Frequency range : 8000 to 11000 ke/s

Type Frequency Temperature
accuracy coefficient /C°
QRV 22—11 Li10=3 5.10—9
22—12 =102 3:10—¢
22—13 1408 2.10—¢
QRV 2221 10— 5.10 s
22—22 ls Q=4 S0
22—23 1-10 ¢ 2168
OQRV 2231 e D108
22—32 D= 3.10°8
22—33 e i 2:00=8
QRV 22—43 28103 2.10—¢

In hermetically sealed glass bulbs with loctal
or noval socket or in bakelite case with lwo-
pin sockel.

QRV 23 OSCILLATOR CRYSTALS
Frequeney range : 11000 to 20000 ke/s

Type Frequency Temperalure
accuracy coefficient /C°
QRV 23—11 1.10—9 51058
23—12 1108 3.10—¢
23—13 11053 2.10—8
QRV 23—21 1.10—4 (o 0
23—22 1.10—¢ 3.10=¢
23—23 11054 2l0)=9
QRV 23—31 3. 10=" 5408
23—32 5 3-10—¢
23—33 Bl 2.10—¢8
QRV 23—43 2,6.10~3 2.10—¢8

In hermetically sealed glass bulbs with loctal
or noval sockel or in bakelite case with two-
pin socket.



QUARTZ CRYSTALS FOR PRESSURE

Quartz crystals without case, to be used in
pressure indicators. The plane surfaces are pro-
vided with a gilded conducting coating. The
essential dimensions are the diameter and the
thickness.

ON QUARTZ CRYSTALS FOR PRESSURE

Type Diameter Thickmess

in mm in mm

ON 71—11 3—8 2—10
ON 7211 8—20 2—6

72—12 8—20 6—12
QN 73—11 20—40 2—5
73—12 20—40 5—8

73—13 20—40 8—12

ULTRASONIC QUARTZ CRYSTALS

Crystals designed to supplying a high power
— depending of their area — in the ultra-
sonic range. The characteristic dimension
is Lhe diameter. The crystals are made without
envelope, for a frequency accuracy of 4 29,
in general.

QU ULTRASONIC QUARTZ CRYSTALS

Type Diameter Frequency
in mm ke/s

QU 81—11 10—20 1500— 1400
QU 82—11 20—40 600— 2500
82—12 20—40 2500—- 8000
82—16 20—40 300— 600

QU  83—11 40—60 600— 1500
83—12 40—60 1500-— 3000
83—16 40—60 300— 600
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PRESSURE MEASURING

CRYSTALS

ON

WITHOUT SOCKET
WITH GILDED SURFACE
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11

1113/D
1132
1143
1152
1162/B
1163
1166
1167+
1169-3
1173
1174
1176
1177
1178
1181
1188
1193
1194
1195
1197+
1199

13

1315/C
1316
1318
1324*
1341/C
1343
1351
1382/B
1391
1392
1393
1395*
1396
1397

114

1411
1422
1432/B

ELECTRONIC MEASURING INSTRUMENTS

BY TYPE NUMBERS

Audio-Frequency RC Oscillator

Wide-Band BF Oscillator

Broad-Band Square-Wave Generator

Pulse Generator

Workshop Signal Generator

Laboratory Standard Signal Generator

Workshop Signal Generator (with crystal calibration)

Laboratory Standard Crystal-Controlled Signal Generator

Dummy Antenna for Type 1166
VHF Signal Generator (AM-FM-VIDEQ)
VHF Signal Generator

Microwave Signal Generator (UHF-S-band)
Microwave Signal Generator (SHF-X-1-band)
Microwave Signal Generator (SHF-X-2-band)
Crystal-Controlled Frequency Spectrum Generator
Crystal-Controlled Frequency Standard
TV Signal and Pattern Generator
TV Sweep Generator
TNV Tester \

Group Delay Meter
“BALUN” transformer for Type 1194

V. T. Voltmeter (500 ke/s)

Sensitive V. T. Voltmeter and Measuring Amplifier
VSWR Indicator and Selective Amplifier (1000 c/s)
Wide-Range mV meler

“ORIVOHM 11" Workshop VT Voltmeter

H. T. and H. F. Workshop V. T. voltmeter
Transistorized mV Meter

Microwave Power Meter

H. F. Measuring Head for Type 1343

H. T. Measuring Head for Type 1343

Measuring Rod

Measuring Head for Type 1197

Low-Capacitance Measuring Head for Type 1543/B
H. F. Measuring Head for Type 1351

Milliohmmeter Attachment
Megohmeter
»ORIPONS” Workshop Measuring Bridge
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Group mark

Page

5

9
11
13
59
29
17
181
17
21

=

99
101
103
190
105
107
111
113
110
110
110
189

75
111

115
115
115



1534
1535
1538 /B
1541/C
1543 B
1546+
1548
1551
1591
1598

16

1611
1612
1616/2%
1616/3*
1631/B

s

1816
1832/B
1833+
1838
1839/1
1842/B
1864
1865
1872
1873
1877

1878*
1881
1882
1883

19

1911
1921/B
1925

1931/B

ELECTRONIC MEASURING

INSTRUMENTS

BY TYPE NUMBERS

Oscilloscope (300 ke/s)

Cathode-Ray Oscilloscope (1 Mc/s)
Industrial Oscilloscope (10 ke/fs)

Wide-Range Oscilloscope (8 Mc

TV and Pulse Oscilloscope (10 Me/s)

9)

II. IF. Oscilloscope (0 — 25 Mc/s)

Time Measuring Oscilloscope (8 Mc/s)

Double-Beam Oscilloscope (5 Mc/s)
Low-Frequency Pre-Amplifier (20 c¢/s — 100 ke¢/s)

D. C. Amplifier (0 — 20 ke/s)

RE Wavemeter (50 Mc/s)
VHE Wavemeter (500 Mec/s)

SHF Frequency Meter (7500 Mc/s)

SHE Frequency Meter (10500 Mc/s)

Direct Reading Frequency Meter (100 kc/s)

Transistor Tesler

Stabilized D). C. Power Supply Unit

High-Power Laboratory Stabilized Power Supply Unit
Mains Voltage Regulating Transformer (220 V)

Battery Charger for Type 1865

Stabilized H. T. Power Supply Unit

Portable Radiation meter

Transistorized Radiation Detector

Decade Counter (3 decades)

Laboratory Counter (3 decades)

Fast Counting-Rate Meter

High-Accuracy Laboratory Scaler (7 decades)

GM Counter Probes
Scintillation Detector and Adaj

ilers

Light-Pulse Counting Attachment

HSERVOTEST’” VT, Voltmeter
»SERVOTEST?” Signal Generat
»SERVOTEST’” AF Oscillator
»SERVOTEST?” Oscilloscope

or
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91
67
71
91
75
183
81
87
41
91

61
61
190
190
61

147
149
185
149
125
121
123
125
127
131
135
187
139
141
127

151
153
153
151



ELECTRONIC MEASURING INSTRUMENTS
BY TYPE NUMBERS

22
Group mark Page
2213 H»MAGNEPHOT II’* Vacuum Cell Photometer I 157
2231 Transilluminating Equipment for Transparent Densitometry 1 159
2232 Hlumination Base (T) for Reflex Densitometry 1 159
23
2352 Balancing Equipment for Strain Measuring Bridge | 163
2353 Strain Measuring Bridge [ 161
2358 Set of Accessories for Strain Measuring I 165
2359 Strain Gauges 1 165
2371/B ,,ORISTROB’’ Stroboscope Il 177
25
2513 »pH-Electrometer’” I 167
2518 Sel of Accessories for pH-Meter 1 170
2%
2822 Moisture Meter for Timber (A. C. modell) | 177
2829 “HYGROMATIC” Moisture Meler I 71
2831 Moisture Meter for Timber (Battery modell) I fi:
4-02-1  Cotton and Wool Moisture Content Tester I 177
9911 Cathode-Ray Electrocardiograph 0 93
WORKS FOR ELECTRONIC MEASURING GEAR * BUDAPEST
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Conelusion

Some general informative data on our products :

Our instruments are in general designed for use on 110/127[220 V, 50 ¢/s AC.
The cases of our instruments are made of steel sheet whose stren gth and thick-
ness is in accordance with the instruments dimensions. The finishing coal
of the cases is lacquer in grey colour with a hammered surface effect.
Covering and packing of our instruments offers full protection even during
long transport.

The component parts used in our instruments are carefully selected ; most
of them are our own design and make ; electron tubes and a few other com-
ponents excepled, everything is made within our works.

Our instruments are always calibrated within a considerably more strict
tolerance range than that set oul in the specification and this is a most im-
portant guarantee of qualily.

We reserve the right to discontinue the manufacture of some types described
here or lo deliver new designs instead of them, should the development of our
products or our manufacturing programme require it.

We lrust that our readers will find in our technical descriplions full infor-
mation on the highly developed state of our products and on their essential
characteristics. Should you require more detailed data or a more accurale
description of any of our measuring instrumenis, please let us know and

we shall be glad to send you the information you want.

This c¢atalogue was published in Hungarian, English, German and Russian

Responsible publisher: L. Kiskapusi — Editor: .J. Weiss

611399 Athenaeum Nyomda, Budapest (F. v. Soproni Béla)
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