L 2 )

Type 0SG32
CATHODE-RAY OSCILLOGRAPH

N I A b TR ! el

T P PR s uu«-mm.vmg

g s NN e bae b p ) pey g AN L ;(”; oh g
B HESaBR i [0 {

-

£l

i
Orizing i sammetss
PG IS EMBiar

maa ikue gtlevares

Tlerovet b P of =
Sikre s'ct‘-...é,///,‘},// c. / 19 : té@,:w%f,:

i Bemeerk:

Der indsesttes:

1218-05G32

T Ty B T R A m o bt

EBl-front page

649



&

. Type 08G32 h--f CATHODE-RAY OSCILLOGRAPH

Description
The type 0SG32 cathode-ray oscillograph is designed chiefly for

use in radio, telephone, and telegraph laboratories. It is used

for examining amplifi ers, transmitters, and receivers, and is
especially suitable for examining curves, modulavion, and fre-
puency, and for examining linearity and/amplificationg The
wide frequency range and the high input impedance of the built-
in Y amplifier are some of the most outstanding features of the
oscillograph.

The oscillograph incorporates a 9 cm cathode-ray tube, a high
voltage eliminator with regulating devices for the operating
voltages of the cathode-ray tube, an arrangement for intensity
modulation, anode voltage eliminator, sweep generator with syn-
chronizing device, Y amplifier with calibrating device for ver-
tical deflection of the 1ight'spot and X amplificr for horizon-
tal deflection.

The screen of the cathode-ray tube is locatesd above the center
of the front panel and is provided with a graticule. The Y
Switch (to the left) and the X Switch (to the right) are lo-
cated below the screen. The ladder switch for the calibirating
device of the Y amplifiér is placed to the left of the screen,
and below that (to the left of the Y Switch) is a fine adjust-
ment knob Ifor the amplifier. ‘

The ladder switch (marked "Sweep Coafse"} for the sweep gener-
ator is located to the right of the screen, and bslow thnat (%o .
the right of the X Switch) is a control marked "X Amplifier
Synchronization" for controlling the synchronizing device of
the sweep generator or the amplification oI the X amplifier.

The knob "Intensity" is for adjusting the intensity of the
beam, and the knob "Focus" is for adjusting the focus of the
light spot. The knobs "Sweep Fine" and "Sweep Amplitude" are
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. for fine adjustment of the frequency of the sweep generator, and

the amplitude of the sweep At the bottom are two knobs marked
"Y Shift" and "X Shift" for vertical and horizontal displace-
ment of the image, and finally the power switch marked BOff On".

Input binding posts and jacks are located on the side panels of
the oscillograph. The input binding posts "YA" and_l_for the Y
amplifier are placed on the left-hand panel nearest to the front
panel, and the jacks Y{ Y, Y, Y3 for direct input to the Y
plates are located nearest to the back panel On the right-hand

side panel nearest to the front panel are the input binding posts

X'A XA and a grounded binding post for the X amplifier and for
the synchronizing device of the sweep generator, and nearest to
the back panel are the jacks TM X' X Sweep and a grounded jack
for time marking (intensity modulation) and for direct input to
the X plate or output of the sweep voltage. All switches, bind-
ing posts, and jacks are clearly marked with designations stating
their function. | '

The cathode-ray tube

The cathode-ray tube is of the high-vacuun uype (Philips type
DN9/3 or DG9/3) and designed for vertical (Y) and horizontal (X)
electrostatic deflection,

The Y deflection plates are connected directly to the Y Switeh,
that has four positions. 1In the two positions to the right
(marked "Amplifier") the Y plates are connected to the output
tubes of the Y amplifier,-while in the two positions to the left
the Y plates are connected to the jacks Y1 and Y2 for direct in-
put to the Y platea. The jacks Yi and Vé are connected to the
jacks Yl and Y2 through Q.l pf condensers

In two positions of the Y Switch (those markead S;) one of the
deflection plates (Yz) is (besides being connected to the ampli-
fier or the jack Y2) also connected to the 0.25 megohm synchro-
nizing potentiometer of the sweep generator through a condenser
(0.1 puf) and a resistor,

The impedance between the jack Yl and the chassis tre¢ 2 megchms
in parallel with about 25 pf, no matter whether the Y Switch is
in position "Direct Si" or "Se”. Betwecen the jack Y2 and the
chagsis the impedance wiﬁb the switeh in position "Direct Si"
is 0,5 megohm in parallel with about 25 pf, and for position
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"Direct S_" it is 2 megohms in parallel with about 25 pf. The
8 ; : s

jacks are disconnected in the switch positions ¥Amplifier Si and

Se“. Phe sensitivity at direct input is about 6 volts r-m-s per
em, and the frequency limit upwards ic at approximately 30 mega-
cycles. The jacks Y1 and Y2 are sensitive to both d-¢ and a-c
voltages, :

In order to obtain a sharp image, voltages being symmetrlcal re-
ferred to chassis must be passed to the Y plates.

The X deflection plates are designed for unsymmetrical supply of
voltage, and one plate is permanently grounded. The other X
plate is connected to the X Switch by means of which it can be
connected to the sweep generator, to the X amplifier, or to the
jacks for direct input (X Sweep and X'). The jck "X Sweep" is
connected directly to the free X plate and 1o the sweep gener=
ator when it is connected. When the X switch is set to direct
input, the jack X' is connected to the free X plate through a

2 uf condenser. The lowest jack is in direct connection with
the chassis of the oscillograph. When the X Switch is in po-
sition "Direct" the input impedance is 2 megohms in parallel
with about 60 pf at the jack "X Sweep".

At direct input the sensitivity is about 7 volts r-m-s per cm.

Operating VQltages of the cathode-ray tube, Time marking

The anode voltage and the d-c¢ voltages required for adjustment
of the intensity and the focus of the light spot as well as the
placing of the image on the screen are fed from a high voltage
eliminator that supplies 800 volts d-c. Through the jack TM
the voltage that determines the intensity of the beam can be
changed by impressing an a-c voltage or pulse’that modulates
the intensity and can be employed for time marking of the
image. As the focusing of the cathode-ray tube depends on the
intensity (owing to the construction of the tube) short pulses
should be used for the time markihg.

At lower frequencies the input on the TM jack is about 2000 pf.
The maximum peak voltage is about %0 volts.

The anode voltage eliminator .

The anode voltage elimlnator gupplies all the voltages required
for the amplifiers and the sweep generator. It operates from
the power line like the high voltage eliminator (50 cycles a-c),
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By means of a built-in voltage selector it can be set to 110-
127-150-200-220-240 volts line voltage. The total consumption !
amounts to 100 VA. ‘ .

Sweep generator and synchronizing device

The sweep generator and the synchronizing device supply & -
sawtooth voltage for deflecting the light spot in horizontal
direction and is used when a movement proportional to the time
is required (e.g. when examining a-c voltage curves). When the
sweep generator is connected to the X deflection plate, the
beam moves from left to right at constant speed and then snaps
back to its initial position and repeats the movement.

The speed and amplitude (length) of the movement is adjusted
by means of the knobs "Sweep Coarse", "Sweep Fine", and "Sweep
Amplitude“. The coarse adjustment is made in steps of about
2:1. By means of these knobs the sweep frequency can be ad-
justed to any valie from approx. 3 to 150,000 sweeps per
second, ;

By means of the built-in synchronizing device the sweep fre-
guency can be synchronized with an externally applied a-c volt-
age (Y Switch in positions Se) or with the frequency which (in
case of examinations) is fed to the Y plates (Y Switch in posi-
tions 8;). 1In both cases the synchronization is controlled by
means of the knob "X Amplifier Synchronization™.

At external synchronization the Y Switch must be in one of the
positions marked "S_". The synchronizing voltage is fed between
the binding post XA (or X'A - see section "The X amplifier" on
page 8 for further details) and the grounded binding post‘on the
right-hand panel. .

At internal synchronization the Y Switch must be in one of the
positions "Si". '

Note: - When the sweep genérator is not in use the X amplifier
‘can be employed only when the Y Switch is in one of the
positions "Se”.

122205632 :
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The Y amplifier :

Th; Y amplifier is a two-stage amplifier with symmetrical output
and is characterized by great amplification (about 1200 times)
that gives high input sensitivity (about 10 mm height of image
for 5 millivolts r-m-s at full amplification). The special
features of the amplifier arc the frequency response, which is
straight within X1 db from 10 cycles to 1.5 megacycles, and

the amplifier control which is accomplished by an attenuator
("Y Amplifier Attenuation Ratio") and a fine ad justment

("Y Amplifier Fine Control"). The frequency response will

not be affected when the knohs in question are being operated.
The input binding post YA is coupled to the first amplifier
tube through a condenser so the amplifier is not sensitive to
superimposed d-¢ voltages. The lower binding post is grounded.
The amplifi er will etand about 400 volts peak voltage across

the input terminals, The input impedance is 1 megohm in paral-
lel with about 20 ppf, The knob "Y Amplifier Attenuation Ratio"
has 6 positions. The four positions provide for controlling the

‘amplification in steps in the ratios 1:10:100:1000. In the two

remaining positions ti:e adjusting device feeds a calibrating
voltage of 20 or 50 millivolts to the input tube from the power

‘line. The setting of the attenuator does not affect the input

impedance and the frequency response.

The fine adjustment is made by varying the cathode resistance

of the first amplifier tube. By this means the fine adjustment
will not affect the frequency response, but the method involves
the disadvantage that the image fluctuates while the fine adjust-
ment is being operated. Only when the switch "Attenuation Ratio"
is in position 1:1 the fine control affects the input impedance,
varying it between 1 megohm and approx. 1.8 megohms,

The X amplifier

The X amplifier is a one-stage 1-f amplifier with unsymmetrical
output. The frequency range is 10 to 200,000 cycles The fre-
quency response is straight within X3 ¢* frco 20 2 oo
70,000 cycles when the input potentiometer is turned fully on.
The amplification will then amount to about 45 times, which
gives a sensitivity of about 10 mm width of image for 180 mV
r-m-s at full amplification. The amplification is controlled
by means of the potentiometer "X Amplifier Synchronization".

1223-086G32
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The input impedance is 0.25 megohm in parallel with 25 uuf. The
ihput binding poets are designated XA and X'A. They are mutually
connected to a 0,1 uf condenser, and conseguently the X'A binding
post is not sensitive to d-c voltage, The lowest binding post is
grounded, The maximum input voltage is about 300 volts.,

. Frequency curves
The appended chart shows the frequeney response and the phase

shift of the Y amplifier and the X amplifier. The curves of the
X amplifier are somewhat dependent on the amplifier control. The
curves shown for maximvm amplification and 4 amplification indi-
cate the extreme limits. At low amplification the same curves
are achieved as at maximum amplification.

The curves showing the frequency response and phase shift of the
Y amplifier are not affected by the controls owing to the capac-
itively compensated attenuator employed here.

It should be noted that non-sinusoidal voltage curves will be
distorted if the fundamental or harmonics of essential magnitude
are outside the straight part of the phase shift curves, As will
be seen the straight part of the phase shift curves is essentially
shorter than the straight part of the frequency response curves,

1224-05G32
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G P ERATION

Connecting the oscillograph and
adjusting "Intensity" and "Focus"

Set the arm of the voltage selector to the approprlate line volt-
age. The voltage selector is located behind the left-hand side
panel and in general it is set to 220 volts when the instrument
leaves the factory.

Turn on the power switch and set the knob "Intensity" to an appro-
priate position .and "Focus" to optimal focus. As a stationary
spot may damage the screen this setting should not be made unless
a voltage is applied to at least one of the deflecting plate pairs
(e.g. the asweep generator to the X axis - "X Switeh" in position
"Sweep", the "Sweep Amplifude" knob in position 5-10)._ A few ex-
amples of the employment of the other elements of the oscillograph
are stated below.

Plotting voltage curves with time base

Connect the sweep éenerator to the X plate by setting the X Switch
to position "Sweep”. Connect the voltage to be examined to the
input terminal YA and the grounded binding post of the Y amplifier.
If a.stationary image is desired, set the Y Switch to position
"Amplifier Si". Adjust the amplification so that the height of
image on the screen will be appropriate. (When the "Y Amplifier
Fine Control" is operated the image will fluctuate., This nui-
sance, which means nothing in practice, is normal to the oscil-
logreph and is due to the coupling employed, as mentioned before).
Set the controls of the sweep generator ("Sweep Coarse", "Sweep
Fine", and “"Sweep Amplitude") by experimenting. When the syn-
chronizing potentiometer is turmed sufficiently on, various sta-
tionary images can be had, which correspond to various settings
of the sweep generator. In general examinations of wave form

are easy to make when 2 or 3 images are produced on the screen,
corresponding to the sweep frequency being 1/2 or 1/3 of the
frequency of the voltage under measurement., If you want to
determine the magnitude of the voltage, adjust the amplifier

by setting the knob "Y Amplifier Attenuation Ratio" to posi-
tion "20 mV" or “50 mV", and set the knoh "Y Amplifier Fine
Control" to e.g. & position that corresponds to 20 divisions

on the screen. In position 1 (maximum amplification)’an input
voltage of 1 and 2.5 mV, respectively, is then required per
division of the height of image. As the amplification is ad-

1226-08G32 ;
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justed in steps of 10 the a-c voltage under measurement can

 easily be determined by reading the graticule.

As the pulse for synchronization is drawn from one of the Y de-
flection plates the settlng of the synchronlzalng potentiometer
becomes dependent on the height of image. If you want to syn-

chronize the sweep generator with an external voltage set the

Y Switch to position "Amplifier Se", and then use the input

‘binding posts XA (X'4) and the grounded binding post on the

right-hand panel as input terminals for the synchronizing volt-
age. The voltage required is about 5 volts.

When applying a voltage to the input terminals of the Y ampli~ |
fier, d-c voltages, if any, are filtered from the voltage under
measurement.,

If sufficient voltage is available the direct input jacks Y; and

' Y, or ¥{ and Y} can be used (Y Switch in position "Direct Se").

The Jjacks Y, and Y, are directly connected to the Y plates, and
consequently these jacks are sensitive to d-c voltages present
in the voltage under measurement, whereas the Yi‘and Yé jacks
are connected to the jacks Y, and Y2 respectively through con-
densers of 0.1 uf,

In general symmetyrical input should be applied to the direct Y
terminals, as this will give optimal focusing. If symmetrical
voltages cannot be supplied, the jack Yi should be connected

to the grounded jack imme diately above it by means of the short-

circuiting strap inserted there, and the voltage should be fed
to ¥, (or Yé) and the chassis., If YS (ox Y, ) are conrected to
the chassis instead, the internal synchronlzation does not oper-
ate, If the Yl jeck is conngcéted to chassis the possiblllty of
Y shift is reduced.

If you want to synchronize with an external voltage set the Y

Switch to position "Direct Se"°

The X amplifi er

is used e.g. when measuring the modulation percentage, at fre-
quencgy compnfisons, and at amplifier examinations. The ampli-
fier is connected by turning the X Switch to position "Amplifier",
At the same time make sure that the Y Switch is in one of the
positions Si’ as otherwise the input termihals ZA and X'A of the
X amplifier are blocked, ‘

1226-05G32
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Measuréﬁents of modulation percentage may e.g. be made by sup-
plying the modulated h-f oscillation through the Y amplifier

(if the frequemcy is within the frequency range of the ampli-
fier) or directly to the Y plates. The modulating voltage is
fed to the X plates thrvugh the X amplifier. The oscillograph
will now display a trapezium from which the modulation percent-
age can be measured directly., The measurement will be most aec-
curate when the modulation frequency is chosen so low that phase
shift in the amplifier is avoided. The phase shift manifests '
itself in that the inclined sides of the trapezium take the form
of elliptical figures. <

Frequency comparisons can he made by letting the oscillograph
produce Lissajous figures. These figures appear when supplying
a-¢ voltages (with frequencies in simple ratios to each other)
to the deflecting plate pairs. The ratio between the frequen-
cies can be determined by means of the Lissajous figures.

Of amplifier examinations may be mentioned: direct plotting of
the characteristic of amplifiers. The amplifier is fed from a
suitable generator -~ e.g. a RADIOMETER type HOl2 or HOZ1l Beat-
Prequency Oscillator - which is simultaneously connected to
the X deflection plate of the oscillograph - either directly
oy through the X amplifier. The output of the amplifi er under
test is passed to the Y deflection plates, either direct or
through the Y amplifier. The oscillograph will then produce
an ob}ique, more or less curved line, representing the char-
acteristic of the amplifier. In order to make sure that ir-
regularities, if any, are not due to the oscillograph ampli-
fiers, a voltage may be fed to the oscillograph amplifiers
 from the same Beat-Frequency Oscillator. It will then be

seen that according as the frequency varies the curve dis-
played will changed from an oblique line to an ellipse owing
to the differing phase shifts of the two amplifiers., At 1000
cycles the phase shift is O in both oscillograph amplifiers,

Direct input on the X plate

is employed in cases similar to those mentioned above, when
ample voltage is available, The voltage is fed to the jacks
X' (or X Sweep) and the ground jack. The setting of the Y
Switch is of no importance.

1227-08G32 | ,
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Intensity modulation. Time marking

‘The time marking device may in certain cases be employed as =

third co-ordinate when more complicated examinations are going
to be made, If an a-c voltage (preferably a short negative
pulse) is fed to the TM jack the image will become dotted. A
peak voltage of about 25 volts is required for extinguishing
the bean, '

Qutput of sweep frequency \

When the sweep generator is connected to the valate the sweep
frequency may be drawn at the jack "X Sweep". This may e.g. be
employed for controlling a frequency modulator when the oscil-
lograph is to be used for plotting of curves where the abscissa
is to be the frequency (e.g. for plotting filter curves).

Tubes
The instrument is supplied complete with the following tubes:

cathode-ray tube 1 type DN9/3 (Philips)
high voltage eliminator 1 % 1076 "
anode voltage eliminator 1 " FZ4 2
Y amplifier %% : %ggi x
X amplifier and 21 % BCS0O 2
sweep generator 1 B B it

All tubes can be replaced by other tubes of the same type right
away. If the axis of the cathode-ray tube is not horizontal,
loosen the base and turn the tube into position. The tube must
press against the graticule to avoid parallax. As the length
of the tubes may vary, the housing on which the base is mounted
is shiftable.

Protection against d-¢ connection

The oscillogra h is provided with a B—amp fuse for the power
transfomer. The fuse is fixed by means of a couple of clamps
on the voltage switch, The oscillograph consumes about 0.45 amp
at 220 volts a-c.

1228-0SG32
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