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Jeus AMPLIFIER GM 4530

mi. =

- R - X : -
This amplifisr is sul ety of purposes and passecsses some

3 r of passesses some
specific qualities that are required for research work and laboratory measure-
ments, such as & very great amplification and an accurately adjustable and
readable balance.

T4 will ke an apprecisted item for a variety of applications where very high
standards of sensitivity and stability are required., Especially for the use witb
a cathode-ray oscilloscope or a recorder {¢.g. Kelvin & Hugnes recorder) this
amplifier will meet all exigences.

]

SPLCIFIC PRUPZRITES

Tbe GM 4530 is a D.C. amplifier with a maximum gain of over 2000. The instrument
is suonlied from the mains., Some of the main components are:

a, A balanced input attenuator, wbicb equally attenuates tne voltage of both
sockets of the balanced Input.

be A 4-stage push-pull amplifier followed by a cathode—follower output stage witb
foed-back, the latter permitting of a low-ohmic balanced output having a rather
high lecading capacity.

¢, A& calibrating device, by means of whicb a direct voltage of tbe desired value
and polarity can ke applicd to eacb of the input terminals for calibrating tbe
amplifier and the atteruators.

¢ A dual supply unit of high stability for supplying the amplifiers and the cali-
orating device,.

6., A coastant positive and negative dirsct voltage of squal value is available to
o taken up externally.

TRCHHICAL DATA

Lnplification: Continuously adjustable from (1000 x to far more than
2000 x {as an average the maximum gain is 10-12,000) .

Furthermore the amplification can be adjusted in steps

of 1:1, %:1, 1031, 30:1, 100:1 and 3(0:1 by means of the

built-in attenuator.

Freguency~response For sinusoidsl voltages tbe fregquency-response charac—

chargcteristic: teristic lies betwssn U and 250 kc/s (6U%). Pulse-sbaped

ST voltages are amplified without overshoot or olher dis-
tortions between 0 and 50 kc/s.

Sensitivity: When used in combination with a recorder the maximum

*

sensivivity is better than 1 mV_ _/mi.hen used in com~
pination witn a normel cathode-tay tube {(e.g. DG 10-6)
the maximum sensitivity is better tban 3 mVy,./@m.

Stability: At a 3000-fold amplification the outpubt instability is
less than 1% of the full output value, whicb corresponds
to less than 300 /uvrms (1 mV pe) at tbe input.
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Input attenuator: The dual input attervators can be adjusted by means of 2
control-knob, The accuracy is better than & %,

Input impedance: The input impedance between each of the input channels and
earth is 1 Megohm, independent of the position of the
attenuators, The irput capacity depends on the position of
the step attenuators and is . R0 pF for the highest and 45 fF
for the lowest attonuator (highest sensitivity) position,

Input voltags: The max. permissible input voltage is 100 V__..
Qutput impedance: Dependent of the position of the control for continuous
. amplification, the output impendance will vary between 1
and 3 Ohms,
Permisslble ocutput For a max. output voltage of 350 V -p° 0-15 mA.
= o= -lpady For an oubpul current of appruox. R0 A, €.yg. FOF & Trecordel,

the max. output voltage will amount to R0O vap'

. T a1 e e A ol J— P [y P S, - 5
IOvETNal Calluraticil Ua.J.J.UJ. d.w.uu voltages of the desired polarity can be applled
i N . - [ 5 Sy
Wlbdgc. to sach of the non—used lupu'b channsls ¥ mSaNS 0L & SWILCTIe

The callbration voltages available are: 10, 30, 100, 300 mV,
1, % and 10 V; accuracy better than 4 %.
Exterinal supply vol— A voltage of approx. + 100 V aad approx, —-100 V is available
tage: between two separate sockets and earth, for supplying photo-
cells, ete. The internal resistance between sockets Bug and
Buy oy is 50 kOhms, and botween sockets Buy and Bug, €0 kOhrs.

Out.put,_meter: The output meter, which can be switched off, has a scale for
output voltages ranging from -100 V via 0 V to 100 V. By
means of this meter the correct or the required balance can
be adjusted or read.

Effect of mains vol-"

Lage variations: Mains voltage veriations of + 10 % produce not a single effect,
ee e _ - Mains yoltage: Dhiversally sdaptable for mains voltages of 125, 145, 200,
220 and R45 V, frequency 40 - 100 c/s.
Consumption: 170 W,
Tube complemert : Amplifier unit: 6 x UF 42
£ x UCH 42
2 x UL 41
Supply unit: 5 x AZ 41
3 x UL 41
¢ x UaF 42
5 x B85 A1

The apparatus 1s equipped with a pilot lamp 8045 D, a thermal fuse for 125°¢ and
two fuses of 23-5 A.

Dimensions and weight: width R0.5 cm, height 27 cm, depth 50 cm including knobs.
Weight approx. 18 kg.

—F—
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DESCRIPTION OF THE CIRCUIT DIACHAM

See block diagram fig.l.
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a. The input attenuator

The voltage aprliec to the two input socxebs can be attenuated by two identical
attenuator circuits with a cormon control, in & steps. The irnput resistance between
each of the sockets and the input earth socket remains the same (IMegohm), whilst
the input capacity cepends to some degree cn the position of the attenuator. Fig.?
represents the principle of the attenuator. The abttenuation of this circult is
frequency-independent if the condition Rq.0y = Ko.Up 1s mev; this is effected by
making e.g. C, variable. Then the attenuation is determincd by the ratio betwecn
the resistances of Rl and Ra,

TTIABrder to avold errors due to a divided capacity, the non~used atienuator cir—
cuits are always earthed. The entvire attenuator is surrounded by a metal screening
for preventing any disturbing radiation reaching this high-ohmic circuit.

“ATter humidity tests in our laboratories it was found that sowetlmes o dlsburblng
e.n.f. can occur at the input and attenuator circuit, caused by charges due to
condensation on the insulation material. In order te avold this, a heating element
has besn placed underneath the attenuator, so that the latter is kept at the proper

~~ —_

temperaturc. O

This resistance alsc serves for limiting Cf éR’

ihe anode dissipatlon of the oabtpub I

tues Bg anda Bl{)' [ :J Fol
C2
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The amplifier

The amplifier has been built-up from a two-slage push-pull pre~amplifier with
feed~back (filter B) across these two stages, followed by a twe-stage push-pull
amplifier with behind it a cathode~follower outpub stage with feed-back (filter A)
across the latter unit.

Special precautions have been taken to aveid instability at the amplifier out-
put, which might be caused by instabilities of tubes of the first amplifier stage.
These tubes, moreover, have been spscially mounted to prevent microphony.

The above-mertioned instability, which is caused by fluctuations of the cathode
current of the input tubes, e.g. due to a displacement of the filament inside

the tukular cathode or to mutual displacements of the electrodes, has been elimi-
natcd by using a new circuit, the operation of which is based on the principle

of partition of

applied,

s
actrong between the cloeiredes. For this 2 patent has been

The first amplifying tube in the GM 4530 i1s a UCH 42, of which only the hexodc
part is used. Adjustment of the balance takes place by means of potentiometer RR’
which can adjust the voltapge on the first grid.

The finesl amplifier consists of a two-stagc push-pull amplifier with a cathodeg
follower output stage, with feed-back applied across the whole. The potential on
the output terminals has been adjusted te zere level by an internal potentiometer.
A potentiometer R_ is available on the front plate for adjusting the shift. If the
balarce has besn Properly adjusted by potentiometer R,, Then potentlometer R, will
determine the shift of the output voltage, indupenden%ly of the position of éln

The sbove-mentioned output voltage is supplied by tubss UL 41 with only slight

“distoriion, whilst the output impedance remains very low {1-3 Ohms, to some degreé

dependent on the positlon of R;}.
The anode dissipation of the output tube is limited by 2 resistor, as indicated
above. 'he cutput tubes are, moreover, protected zgalnst an excessive voltauge

between control grids and cathodes by neor tubes.

4 metor is connected to the output of the amplifier, via series resistors. This
meter can be short-circiibed by means of a swilch.

Calibration device

Calibration vollages, the polarity and value of which can b
applied to the input sockets of the amplifier, for the purpose of checking the
attenuators and the amplifier. The value of the calibration voltages 1s adjustable
in 6 stops between 10 mV and 10 V, whilst the polarity apolied to the input

sockets can be reversed by means of o swileio

nd':r-ﬂ+nrq marr ko

Z 4 e Wiy =

The ecalibrating voltages are taken, via potentiomever tappings, from the positive
or negative refaerence voltage of 85 V of a neon refersnce tubc 85 A 1. Connected
to the input sockebs are switches, which will austomatically switceh of f ary calli-~
brating voltage as soon as a plug is imserted into Bu, or Bu;. Therefore if the

calibration device is being usea, no plug should be i%serted into the secket lin-

volved,

—5—
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Supply

The apparatus contains two supply circuits, one producting —200 V and one
producting +R50 V, connectec in series. In this way a negative potential of

00 V and a positive potentiel of 250 V towards the chassis are obtained, by
means of which the output and the input of the amplifier can be brought at zero
level, The -200 V supply part mainly suppiles the stabilized filament current

and the anode and screengrid curreants for the amplifier tubes. This is effectcd
by the parallel comnectlon of three full-wave rectifying tubes AZ 4l. The regu~
lated power supply contains an amplifying pentode UAF 42 with a voltage reference
tube 85 A 1 and two oubtpul pentodes UL 41 connecued in parallel. Alsc connected
to the 200 V stabilized output voltage is a circuit containing an 85 A 1, sup-
plying the negative wvoltage for the calibration device and for the cathodes of
the lirst stage, as well as a potentiometer circuit for supplying a constant
voltage of approx, ~100 V, which can be taken off externally. (internal resistance
50 kOhms).

The 250 V stabilized supply part contains two full-wave rectifying tubes AZ 41
connecled in parallel, and an outpuv pentode UL 41. The regulated powsr supply
contains three amplifying pentodes UAF 42, by means of wnicn a high stability

1s obtained. The voltage refererce tube 85 4 1 also scrves as a positive-voltage
source for the calibration device and for the screen grids of the first stage.
Tho veltages of +100 V and -100 V zre obtalned by means of potentiometer circults.
These voltages of -100 V and 4100 V are intended to be used as supply veltages
for e.g. photocells. In order to aveld stray filelds, the meximal self of the
Supply transformer has been kept low, so that its dimensions have become fairly
large. The Lranslormer has, moreover, been mounted in such a position that the
stray fields come to lie outside the sensitive parts of the amplifier. The
wiring has been arranged in such a way that no interfering voltages originating
from the supply part can be introduced into the input circuits, Tt is, therefore,
easunbtial that the D.C. amplifier is properly earvhed, in accordance with the
directions for use,

INSTALLAT TON

Adiusting for the local mains voltage

Before connecting the GM 4530 to the mains, make sure that it has besn adjusted
for the loesl moins wltacse, Ths ‘roltage for which the apnaratug nne b

el — T A e e T =L e e e Pl b W - .al-frruu- L
is visible through the aperture in the back of the apparatus.

.
Ry changing the poszition of the dise of the wvoltage adaptor the apparstus
can be set nn the richt maineg voltaoa

3 nn the right maine voltage,

The apparatus has to bs well earthed fcr preference before connscting it to the
maing.

Replacemsnt of tubes and fuses

The fuses V1, and V15 are located at the back of the apparatus and can easily
be removed and cxchaneed.

when the tubes, temperature fuse or pilot lamp need replacing the apparatus
has to be taken out of the case.

-

BAMA KOPIE



Archief RadioDatabase.nl BAMA KOPIE

=1

b.

Ce

.

It is preferable when the tubes B (UCH 4R}, B, (UCH 42}, B.9 (85 4 1), Bpy
(85 4 1) and By (85 4 1) have to be replaced tc have the apparatus readjusted
by a Philips Service Department. All other tubes can be renewed without more.

If, however, still difficulties might arise after exchange of these tubes (e.g.
astigmatism which might be recorded when using an oscilloscope}, then it is
advisable to consult a Philips Service Department too.

OPERATION

Mechanical zere adjustment of the "WOUTPUT-BALINCEM meter

The pointer of this meter has to be at zero when the apparatus is switched off
or when the switeh Skg is in position "OFF", Eventual corrections can be made
with the screw on the meter housing.

owitching on

The apparatus is switched on by turning switch Sk,. After approx. 3 min. the
tubes will have reached their operating temperature and the amplifier i1s ready
for use, For accurate measurements or recorcéings it is recommendable to use theo
amplifier not until 30 min. after switching on,

Adijustment of the balance and the shift

For this purpose nc voltage is laid into the sockets Buy and Bu8 (earth) or Bug
and Bus {sarth). 3witch 8k, (C4T.POTJRITY) has to by set in pesition 3 (0}, whils
potentiometer (SHIFT) i% to be placed in the middle position (5°). The meter
instrument (OUTPUT-BALANCE) has to he switched on by placing switch 8kg in the
right hand position {0N). With potentiometer R (AMPLIFICATION) in the extreme

I P IO S ;e oot B RAT ANARY

L
[V}

e T Y

- right hard nositi VR Tomoe 4o . A :
Tig fant position \maydilm galil) Wi Dalancs 1 aGjuaueld Oy moans ol np \Diuived)

until the meter instrument is at zero. After this any desired value of amplifica-—
tion and any value of the shift (R,) can be chosen. The position of the zero level
is in that case permanently determined, irrespective of the position of the gain

Aot Al D
e Ll-l .

Adjustment of the amplification

The amplification can be adjusted by means of potentiometer Ry in a very wide
range, viz., from below 1000 times up to far more than 3000 times. At a certain
input veltage the outpubt voltage is continuously adjustable in a range 1:3 and

by means of step atbenuator Skz in six steps in a ratio of 3:1 and 10:1.
REMARK.

The ampliification {quotient of input and output voltage} which can be determined

by ealihration voltapes applies for each input socket separativelyv and for both

output sockets Bu5 and Buy together.

Input of the amplifier

The input of the amplifier is symmetrical, whilst control can take place both
symmetrically and asymmetrically. For symmetrical control the sockets Buy and Bu
are used, whereas for agymmetrical control one of the two channels (viz,channel ?,
sockets Buj and Bug—earth or channel II, sockets Buz and Bug—earth) can be used.

—7—
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The input sockets are of the so-called contact switch type that cancel the
action of switch Skl {CALLPOLARITY) as soon as a plug is inserted into the
input sockets.

REMARK.

When no plug is inserted the input sockets Bu; and Bug arc carthed via a resister
of BR0O Ohms by means of switch contacts {advantage: the input being low-chmic is
inscnsitive for external disturbances). ¥hen inserting a plug in one of the input
sockets 1t is recommendable to push through this plug directly aveiding too high

a loading of the resistor if any.

It is possible to lay a non-earthed voltage onto the sockets Bu  and Bug, but in
many cases the disturbing velbagos of egual phase which are inthoduced hy the input
eircuit on these sockets are so large (relatively) that measures have to be taken
to earth the input circuit capacitively or otherwise. Direct carthing of Buy is
always preferable.

f. Output of the amplifier

The output is symmetrical with respect to zero level, Dependent on the position
of the potentiometer R+ (GMPLIFTCATTON) the outputy impendance amounts te 1 ord
Ohms (between the sockets Bug and Bug). 3ee for the maximum adrissible load on

the output, "Technical Data on page 1.

o
"
I
[

If the apparatus is used in combination with a cathode~ray oscililoscope a syn-—
chronization voltage can be taken up from the sockots Bu, (or Bug) and Bu {earth)
for synchronizing the time base generstor, If the synchronization input 0? the
oscilloscope 1s not blocked for direct voltages, it is sometimes advisable to
conrect @ coupling capacitor between the two instruments if the level of tae
(shifted) amplifier output should differ from zero.

ho Calibration

With the aid of the calibration device it is possible to determine the sensiti-
vity of the D.C., amplifier in any desired position of the amplification gontrol
R, and of the attenuator Bk,. This calibration device is based on the combined
action of switch Sk (CLL.PaLARITY) and switeh Sk, (CAL,VOLTAGE) by means of which
the value of the calibration voltage can be adjusfed. In the position"O" of switch
8k; (3.position) the calibration device is switched off, If switch 8k, is set to
the first or second position, a positive or negative calibration voltage 1s conaec-
ted to the input of channel I {the samc applies for channel II when choosing the

- positions 4 and 5 of switch 8k, ). The value of this voltage depends on the position
of switch Sko {CLL. VOLTAGE) un%ess a plug has been fnserted inlo thu ilnput socket.
The value of the output voltage, which depends on the position of’ the atlenuator
and on that of the continuous amplification control can be rsad from the meter
instrument ({OUTPUT-BALANGE) or on an externally connccted voltmeter.

Exemple: I Skp in pos. 1 (=I/+), Sko in pos, & (=300 mV}),
Sk. in pos. 3 (=30:1) and output meter +25 V,
2 25, 10%

The galn amounts in this cass Lo —%65__ =~ abt. 80

.
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If the G 4530 ig used in combination with a recorder or in thz case where the
deflection plates of an oscilloscope are connected to the output sockets, the
sensitivily per .m or ¢m can be determined ln this manner.

Example: II Let us suppese that the cathode-ray tube DG 10-8 1s connected to the

output of the GM 45%0. Sk, in pos. 4 (z10:1), Ry at random, Sk, in
vos, 4 (=0,% V), If, after disconnecting the calibration veltage by
mgans of inserting a plug into the input socket, or by setting 8k
in the third position (z"0"), one finds that the shift of the 1ight-
spot or the line is e.g. % om, then the overall sensitivity is 0,1 V/cm.

- - #ithout calibration wvoltags, morsever, the shift 4o cither side of the
line should be approximately equal for both channels. This will serve
as a check on the two attenuators.

i, Dutout~RBalance meter
DUutput-—-Halange meter

This meter instrument (OUTPUT~BALANCE) is connected via high-ohmic resistors to

the output sockets Bug and Bup. The output voltage 1s directly readable in volts
approx._The zere point is in the middle of the scale. The meter can be short-circuited
by means of the meter switch Ske when the output voltage exceeds 100 V or when A.C.
voltages in a very low frequency range are applied,
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Front view of the D.C. Amplifier GM 4530
Vorderansicht des Gleichstromverstirkers GM 4530.
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Rear view of the D.C. Amplifier GM 4530
Hinteransioht des Gleichstromveratiirkers GM 4530.





