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b. The freguency end the pulse duration are dirsctly
Teadabla,

<. The generator for rectanguler and pulsa-shaped voltages
san be controlled at will by the R,C.-generator or by an
external alternating voltage.

d. The R.C.-gensrator zan be synchronized with an external
elternating voltage.

e, The polarity of the rectangular and piulse~shepsd output
voliages can be chosen independsrtly on each other. Two
voltages of opposite polarity can be usad simul tanecusly.

Technical data.

e. Prineciple (see fiz.1}
The generato:r SM 2344/01 is a pulse generetor containing
8.0, an R.C. generstor (B2-B1-B2'} intended to determine
the frequency of the pulse voltages.
The first square-wave converter B4-B4') is controlled by
this R.C.-generetwor.
By commutaticn of 3K6 %nis converter can zlgo be triggered
by an external voltage.
The sinusoidsl voltage of tha R.C.-generator is centinuously
adjustaole available ut Zul,
The second square-wave converter (B15~3?5'J is controlied
by ths Tirst one and supplies a aymmetrical sguare-wava
voltage meant es &n suxiliary voltage for synchrorisation
rurposes and the like. The nther output voltage of the
second converter is differentiatsd by a differentiater
(C27-832-R35).
The pulsss formed here ars in the positions 2 to B inclu-
sive of 34 applied to the multivibrator (B5-B&) with which
a control of the pulss width of the square-wave voltage
&t the cutput bushes Bul, Bul0 and Bull is pussible. In the
first position of 5K4 this multivibretor is conneated as
square-wave converter with the output voltage of the first
converter [B4-B4') as a control voltage.
In this way & symmeirical square-wave veltage arises at
the oputput bushes,
The putput voltage of the multivibrator-convertsr {B5-BG)
is epplied, via the cathode-follower (B16), to the push-
pull output stage (312-B15), in which is incorporated an
output attenustor.
The polarity of the cutput voltage can be seleoted o
means of the switches SK?2 and 5{9. To obtain small pulses,
the output voltage of the cnthede-follower is differentiated
and amplified (B11-111'}, polarity of the pulses can be
gelectad with tn aid of 3K7.
Fart o one vaives works ol u voltage of 350V; the other
valves on a volisge of 200V, Hoth voltages are stabilized.
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b, Freguency ranges
Positien SK3 Period duratien T J Range
1 € - 5 usec, ’ 37,5 ~ 200 ko/s
2 133 - 25 psec. ! W3- 4D xefs
3
3 650 - 125 v - B oke/n
4 - Ci5 mseo. 3PS - 2000 ofs
5 13 - 2.5 Lacs. 75 - AC0 ofs
[ 85 - 12, Feans 15 - 8C c/d

Continuous adjustment takes place Ly means of a3-RE4. Freguency
and period duration can be read dirsctly on the scals of R3-R4

With an accuracy ol &% for all rerges.

Pulse duratjion
| Position 3SK4 Pulse curation Position 5K4 | Fulse duration
1
¥
| 1 +T g 77 =400 psec.
1
i 2 0.7% - 4 umes, 6 0,373 ~ 2 moec
h
3 3,759 - 20 .sec. T 1.4 - & ouges
4 15 - 80 usec. & [

T3 - 4G mzec.

Continuous adjustment takes place by means of R5, The accuracy
of the scale of RS emounts tc 12% in the nositions 3 to B

inclusive of 8K4 and 207 for position 2 of SHa.
Voltages
Hu1 : Sinuspidal 0 - 1.5 Vrres, adiustable with R1,

The maximum amplitude depends cn the iTeguency.
Distortion amounis to ERLEOX.

5.

orientation.

By means

Baz H
with R2?
- SNIVES 823 &N
the valtage is ghifted in phase by 180",
Bug : Yeedle-shaped pulses, &

<U,35 psec. By means ol
in phase by 100#

;b

Curotion
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Buy : Symmetrical squsre-whve voltage, 7-13 V p-p at
aymmetrical adjustment by meana of RS,
By meana of SK8 the voltage is shifted in phasa
by 180°,

BuiQ-Bull : Symmetrical dquare-wave voltage or rectangular
rulses. 2, 4, 10, 20 and 40 ¥ » adjustable with
SK5. -z
liax. deviation 4 % . Since the voltages at Bul0
and Buli are in anti-phase apd can be taken up
simultaneously, alse voltages of 4, 8, 20, 40 and
80 ¥V ara available.

Tha rise time of the voltage at 3u10-Bull is 6% nsec. with
40¥, 50 nsec. with 20 V and 35 nseoc. with 10 v,

Qutput resistance

Bu 3 : O - 2800
But0-11 ; 220/v

External-synchronization ("sync.sxt." )

The R.C.-generator may be synchrenizad by meens of a voltage

applied to Bud, If a pinusoidal alternating voltége of 2,57

is applied, = synehronization range of 1% is obtained.

1f synchronization voitages higher than 5 ¥ are applied,
N rma

undesirable secundary effects may occur.

External trigeering ("trigz.ext.”)

With SK6 in the positien "trigg.ext." the first Square-wave

converter is driven vis E2-B1 -B2! by & voitsge connected to

Bub. The valves 32-B1 -32' gre now connected as amplifier,

4 sinuscidal voltage of 0,5 V 18 sufficient. It is recommended
] .

not to use an external trigzgering voltags in excess

of this valye.

oy

The driving of the first JLuare-wsve cohverter is adjustable
with RG. If the voltage evrlied conziats of negative or posi-
tive pulses, R6 is to be turned anti-clocikwise or clackmise
Tespectively.

Supply

The apparatus can oe adjusted for A.C, voltages of 110 to 245
inei. with frequencies of 50-100 cfs. Tha supply transformer
is eawed bya therms] release; both the maing lines by fuses,
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The power consumption is epprox., 950 mi nax., et 220
V., 50 g/s.

i. Dimensions and weight
Widtn ot 440 am
Heaght : 310 mm (inclusive legs)
Depth &+ 290 mm [inclusive knobs)
Waight 20 kg

Js  Tubes
|31 - B! = EZIC85 Eg i BL81
32 - B2 ¢ ECCHS BtQo-B1Ct ¢ ECC81
B3 - B3! T BCCBY B11-B11' @ ACCB1
B4 - B4' @ EyzCC Biz + EL8Y
B3 ¢ E180F B13 . 3Le4
B& ¢ E1807 B14 8542
B7 r o GZ34 B15-B15' : E5200
Ba :  ELB1 B16-B16' ; [ECFBO

am (see under D2)

1.

2-2%. Unit A-X.
ez, Bottom view,
23, Pop view.

24. Front view.

29. Zlock diagram.

26. Jetailed circuit diagram : amplitude limiter.
T T.

?8. B5 - B6 as converter.

29, B - B6 as multivibrator.

3C. Coaxial plug,

1. Plug.

32, Spanner, dimensioned sketch.

Beseription [see fig.1i)

The R.C.-geperator.

a. The generator oonsists of an pre-zaplifier with the
tubes B2 - P1 - B2'. The output, the cathode of B2 is
connected via a ¥ien-bridge 1o the input, the grid of
B2. The freguency of tke voltaze produced is adjustable
in sisps by means of 3K3 ané continuously adjustable
in each pesitior of SX3 by means of R3 - R4,

b. Amoplitude limiting of the voltage prodoced (see fig.?é:‘.

The alternsting voltage at tne anode of BZ' isz rectified
by the diodes Gr5 and 3ré in Greinscher arrangenent.
The diedes and the czthode of B1' are givern the correct
bias by means ~f the potentiometer formed oy the
resistors 321”’ 141, BA1 and R143.
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whenaver the amplitude of *the -roduced voltags would inereare,
the direct voltage at 076 will drop. This voltage drop is
coupled to the grid of B1', causing a decreasse 1r its mutual
conduetance.This mesns an increase of the impadance (cnns:Lsting
of the series comnection of the impedance of B1' znd the
impedance of 080} parallel to the cathode resistarce of B1.

4s & consequence of this, the feedback in tre &4 eircuit

of ¥1 increases, owing te which the amplificatior of the
R.C.-generator reduces in such = way that the am; *itude of the
produced voltage remains constant.

©. Syachronjzstion

T™e¢ R.C,-generator can ba syncarorized by appirin, & syachro-
nization voltage to Bud (Bync.ext). B1 then serves as a
eynchronization amplifier.

B2,The first square-wave converter (D2-B4')

A,

With BK6 in position "trigr.iat." this converter 1s driven

by the amp ified (by B3) output valtege of the 1, C.-geneTator,
Sguare-wave voltages are then uroduced at the an- .e. of B4

end BT, T se valtages are only then symmetirical if the

&Tid vo.tage of A4 has a spacific value. This val e is edjus-
tad -iti 6L Lhe voltage at the snode of B4 shows f rther
deviation fre. the rectangular shape, wnizh is & sed by the
fact thet B 1s controlled by & more or less sinusnidel voltage.

Yith 846 1n po ition "trigg.ext”. the converter san also be
driven by an e:.ernal voltage aprlisd to Bub (trigg.ext.).
This voltage can be either sinuseidal er rectancular.

Control by means of = rulsurshaped vollage 13 likewise possidle,
Tita the provisicn that the pulse duvalion i= not too short.
If the pulses applied to %uf are positive, tihey reach the grid
et B& =3 negative pulses. These pulses are only thon effective,
1 the grid voltage of B4 hos suck 2 value that B4 is econduc-
ting. Dhis v.lue of the grid voltag: s zdjusted withk k&, IT
08 t1¥ . pul -8 are eppli.d to 3ub, the kaob of RE i3 to he
turned clockvise

If negative vulses are applied to 3ub, thren the pulces on the

£ v «. B4 are positiva. The grid voltage of B4 should then be

Hugatlve 1o sucn an extent thmt 24 .4 not corndueting. In this
e, tae :noe of RE is to be ~urned anti clickwime.

B3.xhe s.:ond sg.erg—vave converier (315-215')

Dependent upon ‘n:- position of 818, this convertsr 1s driven by
‘he "squarc-weve' voltage at the n d of either B4 or b4



B4,

K 2314-01 -

S0 the voltage st Bug ean be shifted in phase Iy 150'J oy
maang of 5KB. The voltages at the ancdes of H15 ang B15!
are purely rectangular,

If the square-wave voltage, supplied to the grid of B15 is
symmetrical, tnen alsc the voltage at Bu® is symmetrical,
with the provisiom that R109 has the correct value.

(see under C3-z).

The sguare-wave converter/multivibrator, (B5-Bé)

a.

'3

BS and Bf ms aguure-wave converter

In the first position of SK4 (position 3T) BS and B6 are
arranged 4s square-wave converter {fig.28)., Tube EZ

working as a diecde, does not influence the working of

the converter in this position of SK4, becanse the potential
of the anede of BY iz always swaller thsn or equal to that
of the cathode.

The canverter is controlled by the sguare-wave voltage

ut the enode of H4qt.

BS snd 96 as multivibrator

In the remairing seven positioneg of K4, 35 und B6 are
arraiged as a monostable multivibrator (of. fig.29).

1o tne stable condition B6 is conducting and BY is cut off,
i-w. @ positive pulse should be used for triggering. This
positive needle-shaped pulse is obtained by differentiation
of the square-wave voltage 8t thke anode of B15. The negative
pulses arising during this process are suppressed oy the
diodes Gr1, Gr2 and §r3,

Adjusting the width of the rectanzular pulses

The moment when the positive pulse ocours, determines

the momernt when B6 changes from the conducting irte the
non-conducting ceaditicn. The moment when BE returns to
the supsequent rest-condition, hewever, is determined by
the discharge lime of the coupii iter between

S and 36, This discharge t dent upen the value
of this capaciter (:,c.f:ording to the position of SKd) and
upon the positisn of K5, This mezrs that the width of

tae rectangular pulse at the anede of 36 is determined

by the positicna of ZK4 and RS, Afier the multivibdrasor
has returned o the stahle condition, a subsejuent
triggering puise at the grid of BS cen create again

a rectangular puise at the arode of BS,

This means that the H.C.-time of the multivibrater must
always be shorter than tae periocd of the slter
voltage produced by “he R.J.-generator.

Fanetion of B%y constant trigrering sersitivity

In the stable condition of thne multivibrator, the current
through BS wiil, as & rule, not be ectuaily determined.
This current deperds on the position of as.,
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Since ths voltage across the cathode resister R39 depends
on the current through Bé, the negative grid voliage of BS
will not be fixed either. As a conssquence of this, the
triggering sansitivity of the multivibrator will be dependent
upon the position of R5.

In the steble condition, owing to the presence of tube B3
functioning it the circuit as a diods, the grid voltage of
E6 ia maintzined at o constant value, indepencent of the
position of RS, so that the grid voltags of BS likewisze
Temains constanti. In this wey, s constant triggering sensi-
tivity of the multivibretor is achievad.

The differsntistor C27 -R32 -R35

If BS and B6 are connected :s multivabrator, triggering should
ocour with a positive nesdle-shaped pulse, However, the
differentiator C27 -R32 -R3% itself delivers positive as well
as negative needle-shaped pulses,

S0 the negatire pulses must be suppressed.

During the time that the anode voltege of B15 is constant,
current flows through Gr2 and 3r3; whilst no current flows
through 5., Gr2 and Gr3 then have u low difforential resis-
tanee, wheress that of Gri is hagh. whem the nnode voltege

of B1% suddenly dreps, C27 will discharge a Jr2. Since Gr2
tas & low differentiel resistence. the wol = gergss it will
Tise only slightly. This elight voitage change across 5r2 is
furthernore attenuated owing %o the nigh differentisl resis-
taznce of Orl and the low differential resistanze of ISri.

The negative pulscs are bLhuwe suvpressed.

When the ancde voltage of B15 showa a suddien 1 ise, Gr1 Lecones
conducting and Gr2 and Gr3 do not pass a-y curfeni, so that
the positive pulas 13 transmitted

fhe gathods follower (B1Sa-Bify)

The osutput voliage of B6 is applic! to o twa-stage cathede
followar (B16a-B1Eb),

B16b forms the cathode resistor of the omthode follower Blfa,
With this circuit the same is eppromimuately reached as can
be ®gached with ome valve having & mutual comductance equal
to the total of mutual comductanzes of both valves.

A greater mutual conductance nas = favorable #ffect on the
rzse time ¢l the pulses delivered

The push-pull cutput stage with the tubes 513-Bi3

In the rest condition B13 dis cordurting and B12 non-conducting.
The negative grid bias of B12 is s few volts more than necessa-
ry to tlock the anode current. This means that the grid
voltuge is allowed to Tise £ few volts hefors Bi12 hecormes
conducting and thus before the snode currant of B13 decreases.
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48 a consequence of this, the loner part of the rectmr~ular
violtage epnlied to B12 is cut off. As the grid vcliage of 3412

is rising furtiher, B12 becomes conducting and the anode current

of 313 decreases. it s giver moment B13 stops conducting,
whilst the grid voltage of 3i2 is still rising. The cathode
regigtor then causes a strong nezative feeddack, so that in
apite of the increzse in the grid voltege of B12, the arode
current of B12 does uet rise anymore. This means that only
the middle part of the rectangular voliage is amplified by
the final stage, so that aome possivle distortion of the
positive or negative tops is not fed to the ourput pluzs.

The Yeciamugu- T voluages on tne anodes of 312 and B13 are
applied via SK5 and 59 to BulQ and FBuit. The magritude of
ths voltage is adjusteble in steps with 3X5, wherens the
output voltage can be shifted an phase by 1807 with SK9.

4 small part (1¥) of the ancde voltage is applied to the
potentiometer K2 via 3K2. The voltage at Bu? is adiusta%le
between O and 1 V by means of R2. & 180% phase sl"ift af the
voltage can be obteired with 4SK2.

The pulse shover with the tubes B11 and 311"

Thke outputvoltage of the cathode-follewer (B16a-D16b) is
differentiated by mears of 066 and RH3.Orly the positive
pulse is pas~ed-on to the grid of B11'. The resative pulse
is suppressed by Gri. Part of the pulse voitage at the ancde
of B11! is applied to the grid of B11. Thia tube functions
as 2 phase iaverter. The peolarity of the nesdle-shaped st
Bug cen be selected by means of 5K7.

Phe suppl, nrt

This part includes & conventionsl rectifying and smacthing
cirenit. The voltage of %50V (+1) is stabilized by meena

of iube B8 and regulating tube B10. The sgcond supply voltege
of 200V (-2) is stabilized Uy means of gating-tube B5 end
regulating tube B10'. The reference voltiage for both regu-
lating tubes s derived from the voltage-reference tube B14.

ADJUSTING AND CETCXING

Qsking the apraratus gut of its case

The cheseis czn be removed from its case after the followiaz
Bolte ard nuts have been taken out:

1. The two screws on top, left end right in the front-plate.

2. The four sere#s next to the bracksts =t the boitom of the
CaASE.

3. The nuts at the rear of tho caze.
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CAUTIOR 11!

The chasajs of the apparatusz is connected to the positive

of the 350 V voltage.

The caps of the eleciralytic capaciters garry, therefore,

a high tension rel:tive to the chamais

¢1. The supply part

&. The resistors R6S an. R66

cz.

Mains voltage: nominal value.
Adjust RE3 o max. value.

Cennect a resastor (R135) in parallel to R6S or 66,
having suck a value that the voltage at CS7 as 350 V.

b. Eesistor HE63

1

The value of R63 sheuld u¢ as low as possivle, with the
underatanding that thke woliage at 057 does not show ny
change when ‘ne =aing voltage is increased o+ 10 zove
the nominal value.

It pajae veltege fluctustions of + 10‘?’5 of the nominal
value, the volta-: at CZ7 does not vary more than 10 ¥
The Tiprie voltsge ot CH%7 must not exceed 30 mV (if neces-
sary, check 054).

The resistors R7C -nd R71

Lains voltage- nomiral v lue.

Connect n we.istor (R136) in parsllel to E7G ar &71,
kaving such & velue that the voltage at C59 is 200 V.
At miins-voltuge fluctuations of + 0% of the nominal

vaiue, the volt.ge st C59 must not vary by more than
1V,

Ire R.C.-gorcrater
a. SK3 in_wosition 5 {75 - 400 ofs)

1.
2.

4.
S

Set SE& to positien 'trigg,int'.
Adjust the frequensy a: 400 ¢/s wo the uppropiate value
#ith E72.

. Adjust the freguency at 103 ¢fz to the appropiate value

with C1G.
Repeat both adjustmenzzs a few times.

Theck the scule at 100, 200 and 400 ofs.
The deviaticn should nawhere be more thom * &,
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SK3 in position 1 37.5 - 200 ke/s)
*. Set SK6 to pesition “trige.int",

2. Adjust the freguency at 200 ke/s to the appropiate value
by meanas of 0f2.

3. Ditto with Ct8 at 50 ke/s.
4. Repent toth adjustiments a few times,

SK3 in poeitjoen 6 (15 - 80 o/s)
1. Set SK& o position "trigg. int",

2. Adjust the frequency ut 28 c/s to the appropiate valus
by meane of C8,

$K3 in position 2 {7.5 - 40 ko/s)

1. Set SKE to position "trigg.inth,

2, &djust the freguency at 20 ¥e/s to the eprropiate value
by meens of (16.

SK3 in position % (1,5 - 8 ke/s)

1. Set BK6 to pesition "trigg.int".

2. Adjust the frequency st 4 kc/s to the appropiate value
by megns of C14.

583 im pesition 4 (375 - 2000 ofs}

1. Set 5Ké to position "trige.iath.

2. Adjust the frequency at 1000 /s to the sppropiate value
by means of C12.

Freguentcy tolerance

In no position of 3K3 ard K3 - R/ must tne frequency deviaticn
exceed + 5

Synchronization

1. 4pply an alternsting voltage of 0.5 'Jm‘_ to Bug.

2, Tne synchromizetion range of the R.D.- generator fust
be wider than 1.

Voltage at dut

1. Turn kack of R1 fully clockwisze.
2. SK3 in position 4 to 6 incl. ¢ 1 - 1.5 ims

3. Voltage to be corrected hy selec ting a different value
for Ri41.
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(3. The sguere-wave gonverters B4-B4' and B15-B15'

a, Resistor R10O9
1. Set SK6 to position "trigg.ext".
2. Apply a sinuscidel voltage of 0,3 V'r
3

s {400 ¢fu) to Bub.

Connect cscilloscepe to Bug,.

R10% should have such a value thai the symmetry deviation
of the rectangular voltage at Buj is equal in the two
extreme positions of R6.
b. Polerence of the symmeiry

1. SK6 in positien "trigg.int".

2, Adjust the R.C,-gensrator to 200 kefs.

3, Make the rectangular voltage at Bu§ symmetrical by means
of RE.
4. Successiwly Adjust R.C.-gemerator to 15 ke/e and to 20 e

5. Ths pulze duration of the rectangular voltage at Hug
should lie between 40 and 60% of the pemiod.

c., Trigegering sensitivity

1. SEE& ir position "trigg,eant”.

?. hpply a pulse-shapsd voltage of am amplitude of 1 V___,
having a pulse duraticn of 0,2 period, to Bub. F

3, Suecessively apply this voltage st frequencies of 50 ke/s,
15 kefe and 20 o/s.

4. Check, by means of aa nscilloscope coanected to Bug,
whether ike converters can be properly triggered.

%, If triggering is effected by means of nerative puisaes,
the wnob of R6 chould be turned a nunber of degrees
anti~-clogkwise.

If triggering takes place with positive pulses, then
R6 should be turnsd a larger number of degrees clockwise.
§. The voltage at Bu should have a value of TOVp_P.
C4. The differentistor
1, SE6 irn positien "trigg.int”.
2. &djust the H.S.-generstor to 200 kefs.
3. Set SK4 to pesition t (zT).

4. Obeerve the voltage at Junetien E35-Gri-Gr3 with the aid
of an oscilisacope (GI 5654,

5, No negetive pulse should be wigidble.
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6. The srplitude of the positive pulse should be between 4 and
8 V.

7+ The half-velue width of the pulse should b& smalier than
0.6 psec.
G5, The pulse-duraiion multivibrator BS-36

a Reeistor R47

1. BEE in vpoaition "trigg,ext.". Ke control veltage should
be applied to Buf.

2. Resistor R47 should have the amellest pessible value with
a minimum of 1300 1, with the understending thnat the
tubes BS and BE are not permitted to oscillate in any
pesition of SK4 and RS,

By increasing or reducing the value of R47, the riak of
aseillating is reduced and increased respectively.

%, Whether oscillation takes place it can bu checked by
zeans of an oscillescope connected to BulG.

b. Resistgor R4C

t. SK6 in position "trigg.int.".

2. 5K4 in position 1 (7).

3. B40 ahould have such a valus that the rectengular volitage

at the anode of B& lies vetwsen 25 and 35 prp‘

o. The polentiometer RT

1. SK& in position "trige.int.",

2. SH4 in position 1 (IT).

3. &djast the R,C.-gensrator to 200 ke/s.

4. Connect Buld and 3uli to tire vertical deflection plates
of an cscilloscepe.

5. Adjust R7 for obtaining the puresi posaible restangular
voltage.

6. Seal spindla of R7.

d. Zhecking the cut-off pcing of B12 and B13

1. 8K6 in position “trige.ext.", No control voltage is applied
to Bufi.

r

Connect a wi-meter tc Buld; set switch 3K9 to the lower
position.

o

The meter must not indicante eny current, i.e. B12 ia
non-condusting.

be

. Connent the contrel
availeble in the ap

. Set 5KI in the upper position.

L Y

The ~eter must nct indicate any current; Le. B12 1s non-
conducting.
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a., Adjusting the pulse durstion

I.,

IT,.

III.

Iv.

Range 1.5 -40 msec. SK4 in position 8.

Hesistor B46 and'capsciter £32,

1. K& in position "trigg.ext.". No control voltage is
applied to Bub.
Set 9K5 be positaon 40 V. Set Révapproxima ely to
central position.

2. Gemnect D.C. mh-meter {P 871 00) to Bull,
Set SK9 to lower position.

3, The meter ncw shows a current which will be designated
vy I.

4. Apply an alternasing voltage of 3 vrms' 20 cfs, to Bub.
5. Set BH to positdon 30 myec:

&. R46 should have such a value that the meter now indi-
cates a current of 0.4 I.

Set RS to pesition 10 msec.

o -

C32 should have such & value tiat the current through
the meter is 5.8 T,

9, If necassary, Tevsat the adjustments of R46 and 032,

10. Set RS te position 7,5 #se.. The current should now be
0.85 I.

11, Set R5 to position 4 mgec. The currant ghould now be
c.72 I.

12. Set RS to position 20 mesec. The current should now be
0.6 I.

Range 1,5 - 8 msec. SK4 in p s.tion 7.
Lapacitor C34

1. See items 1-3 under I.

2. Apply an alternating voltage o' ' Vrns' 100 efe, to Bub.
3. RS in position 4 msec.

4. €34 should have such a value sact the current through
the meter is 0.6 I.

Range 0,375 « 2 meec. SK4 in position 6.
Capagitor 036

1. See items 1-3 under I.

2, Apply sn alternating voltage of 3 Vrms’ 400 cfs to Bub.
3, RS in positicn ! msec.

4. ©36 should have such a value, that the current through
the meter is 0.6 I

Range 5~ 400 ysce. SK4 in position h.
Capacitor C38

1. Ses items 1-3 under I.
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?. Apply an alternating voltsge of Vrms' 2 kefs, to Buh.
3. RS in position 200 usec.

4. C38 should have such a value, that the current through the
meter is 0,6 I.

Y. Range 3,75 - 20 psec, SK5 in position Z.

Capacitor C4g

1. See items 1-3 under I.

2. Apply en altermating voltage of Wrms’ 40 kefs, to Bub.

3. R% in peosition 10 usec.

4. Ho adiuet €42, that the current through the meter is 0,6 T,
VI. Range o33 - 80 ucpc. 5X4 in position 4.

Capacitor 40

1. See items 1-3 wunder I.

2. Apply aon alternating veltage of 3 ‘Ir y 10 kefs, to Buf,

3. RS in position 40 psec, e

4- So adjusi €40, that the current through the meter is 0,6 I,
¥11. Range 0.75 - 4 usec. SK4 in position 2,

Resistor R43.

1. See items 1-3 under I,

2. Supply an alternating voltage of 3 Vms' 200 kefs, to Bué,
3. B9 in position 2 usee.

4. R43 should have such a value, thet the current thraugh the
meter is C.6 I.

VIIL Remars

P. The edjusiment of capucitor 047 (SK4 in position 3) is carried
cut before that of C40 (SK4 in position 4}, bacause C42 is
ised both in position 3 and in position 4.

2. Maximum permiasible deviation of the scale of B5:
SE: in nosition 2 t 20%
K4 in position 3-8 1 127
C6. The push-puil ourout stage Blg-B13
a, Yoltage at Buls and Bull. Resistors Ri04 and Rog

t. Zet SK& to po:
opplied to Buf.

tion "trigg.ext". Ho control voltege is

Set 3K4 Lo positiem 1 (4T).

)

- Set BK5 to position § (40 ¥); set SKY to upper position.

R

Cernect a direci-voltege Lube volumeter (GMB00A) to Buio,

L. E104 should have such z value, that the meter indicates
00
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6, Set SKé to position “trigg.int”. Set HK3 te position
5 {75-400 c/8).

7. Adjust R3-R4 on the middle of the scale.

8. Adjust the veltage on the meter to 20 ¥ by means of RE.
9. Bet SK9 to lower position.

10, By means of R84 readjust the voltage on the meter to 20

11, The tolerance of the voltzge must be execeel 4,

b. Yoltage at Bul,

1, This veltage iz checked after that the voltagesat BulQ
and Buli have been adjusted.

2. Set SKé to position “trigg.int", and SK4 to pesition
iT7, and 3K3 te positica S.

3. Adjust R3-R4 on the middle of the scale.
4. Connect o GM 6008 to BulQ, aet SK5 to pesition 5.
5, Adjust the veltage on the meter to 20 ¥ by means of R6.

&, Connect = G 6008 to Bu3, turn the knob of RZ fully
clockwise.

7. In both pesitiona of SK2 the meter should indicate
0,5 V. Tolerance + A%

7. The pulse ghaper B1i-31%', Resistor E83

a. Width of the needle-shaped pulss at Bud
1. Bet SE6 to position "trige.int.”
2. Bdjust an R.C.-generatcr to 200 kefs.
3, Qonneet nn oscillecope {(GKS654) to Bus.
4. Set SK7 to upper position (positive pulse).
5

4djust the half-vaelue width of the pulse to 0.3 ssec.
by means of RA3Z.

6. Only a very small regstive pulse is permit:ed to dccur
between two positive pulses. (Check en Grd}.

7. Wnen SK7 is set to the lower rosition, a negative pulse
should be present at Bud. Its half-value width should
not exeed 0.3 psec. Now the positive pulse nust have
a very small val.e.

4. Replacing the conmxaal plug (fig 30c}

&, When tris plug 1s to be assembled or taken mpart, a sizple
spanncy 15 neqsesaary. Thlis can be made of a piece of metal
pipe; see fig. 32. By means of this spanner the annular
nut B can be removed; after mhick holder G can be removed,
a0 that the scldered oints become acceasible.
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indicates how insula-icn .nd
k t ard repmcved for ascemy
t length

1
wnd the two zqually divided
10 be tinned. Tinning sh
i'e inzulatien material w
ture.

c. In fig. 30c the followins paris zre indicated »

A = gore T - screening G = holder
B ennular ring E = core Inzulsticn bk = ezble
C = leck act F = elampins piece T = lezd-in

riks_ regarding the cireuit dingeam

2. The veltoges indicated hove hren e
gative Yesd of the supply patt, und
az stated under b,

1. Earth-side of the probe of the oscilloscopz O 5654 connee-
ted to the negutive lea? of the suprly part.

2. Attermater of probe in pezitiom 20 5 1.

3. Uzeilloscope evternally rynchronized =il
krob .2 A1 turned fully alockwi

se.
4, SKF ir position 7 (7.% - 20 hefs).

5. E3-RE4 in poziticn 0 wefw (T . SO pseot.

K4 in position 3 (7.7% - 20 upasc).

T. B5 ia rnesition 10 psec.

B. Thz aguars-wave voltage at Bud is symneirically 2djusted

SE7, DES and 39 placed in lower positian.

ro- N

Wo-lcad v

i 2x 4.7 5
i x 6.7 4
Q.7 e
: 5.7 10
i c.3 275
i 0.3 478
| 1,7 5.7
. 34 ; 1" } 1.7 f.7
L ‘ 1 i | [
34 1 3 : 2x o.2 5.3 !
i ! i
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Fos ig. Jeserintion Code pumbt
1 23 Tube -oider (novsl; G760/ 3x12
2 23 Tube holder Lootal) 97 g7
3 3 Tuhe tolder (mimiature) 976/ Tx10
A 23 Fuse helder aT4fAx50
9 23 Flate with pins lor veoliage ndapter LTOART 32
& 23 Loins sochet 7 603 27
T 2% fuse aeldsT 274/ 425G
8 23 Lamp holder 9TE 1%
g 23 Fagd-throuzh :nsulutor a7e,/D17
10 24 Text piate NT BT 70
1 24 2ul with knod T TEG 80
12 24 Indrcation plate P5 £55 29,/044B
13 24 Irdication ;late 5 653 3070448
14 24 Dial with k-ob N7 Teh 96
15 24 Eneb 515/03
16 24 ATTOW 373/
17 24 Cap 9735/202
18 24 Socket B1 515 0%
15 24 Sccket B1 612 G5
30 Co--x1a. wlug {(853) a77/Cint
o 31 Tlug {aa) 978/4x65
1 3 Plug nan K7 340 18
2 i Zetle (wher ocdering stave length
reguired) R 209K4/ " 13ED
L./cE
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Item Fig. Value Code number
R20 9 1 M 500/ 1M

R21 3 37.5 p 50" /75K-2 pat.
RZP 8 39 K 900/ 39K

R23 | 22 560 a 901/560E

B24 ] 220 ka 501/220K

R25 8 390 ka 901/ 390K

BR26 12 3.3 ki 500/ 3K3

R27 12 130 xn 501/ 390K

fze 12 18 ko 48 766 10/18K
B29 12 330 ko 901/ 330K

B30 12 3.3 kn 900/ 3K3

B34 3 3.9 ka 901/3K3

R32 9 22 ki 901/22%

R33 9 13 Mo 900/ 3113

R34 g9 1.3 Mn 900,/ 312

R35 9 22 xn 901/22K

R36 |15, 21 1 Mo 900/ 14

R37 13 1.5 kn 901/3K-2 par.
RZ3 21 320 kn 901/820K

B39 9 2.2 kn you/2%2

RAD i3 2.2 ¥n 5017 2K2

R4 3 220 ko 900/ 220K

R4z 13 180 im 901/ 180K

R43 13 10-220 kn 501/10K-/ 220K
Ré4 13 220 kn 901/220%

R45 13 820 kn G071 /8208

R46 15 1-6.8 kn 904/ 1K-f6%8
R4 15 1.3-2.2 kn 901/ 1K3-/2Ka
R48 15 5.6 kn 901/5K6

~49 22 1M GO/ 118

BS0 1 w0 o 4B 767 05/100E
R51 1 100 o 48 747 05/100E
R93 1 16 47 kn 48 767 05/47K
BS54 | 16 57 Ea 48 767 05/47K
R56 | 16 47 ka 48 76T 05/47K
H57 16 AT ko 48 167 ©5/47K
R56 22 19.5 kn 300/29K-2 par.
R59 1 47 kn 900747K

RED 7 470 ko 901/ 470K

R61 5 5.6 kn 901/5K6

BG2 7 100 n 900/ 1008

R63 23 2.2 kn B& 300 45B/2K2
he4 7 1 kn 900/1K

RES [ 150 kn 901/3K-2 par.
REE 5 43 kn 901/43K

RGT 22 100 o 900,/ 1008

RéE 22 1 ko 500/ 1K

REG | 22 ATC kn 50 /470K

RTC 16 150 ka 301/ 150K

RT1 16 110 ka 901/ 110K

R72 5 15-100 ¥p 921/ 15K-/ 100K
R73 2 5.6 ka 901 /5K6

R74 4 58 ln 901/ 58K

R75 10 10 ko 901/ 10K
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1tem Fig. Value Code number
ET§ 10 3.9 kn 960/ 3K9

R17 22 0 Mo 900/ 10M

R78 14 82 ko 500/82%

m7g | 14 3.3 X S01/3K3

RSO 10 270 & 901/2 708
R&1 10 3.3 kn 501/3K3

B83 4 1,8-2.T k0 501/1K8-/2K7
R84 20 3.9- 3% ko 901/3K9-/ 33K
Ras 180 o 500/ 1808
.51 20 24 @ 901 /24E

Rat 20 22 n 901/22E

;LT 20 43 o 531/43E
RO% 20 130 o 501/ 13CE
k90 20 220 o 901/220E
R91 20 430 a 901/430E
R92 4 3.5 Mo 905/ 3M3

R93 22 W00 o 500/ 1008
R94 23 3.3 kn B8 300 34B/3K3
RIS 23 220 o 900/2208
R96 20 24 a 501/24E

R97 20 2 o 901/22E

B98 20 43 o 901/438

R9Y 20 130 a 901/13CE
RGO | 20 220 o 901/2208
Ri01 | 20 430 o 901/4308
RiD2 | 18 5.6 kn 901/5K6
R103 | 22 00 o 900/ 1008
R10a| 20 3.3-33 kn 901/ 3K3- /33K
RiOS | 22 150 kn 901/ 150K
R106 | 22 00 o 901/ 3008
ROT| T 560 kn 900/560K
R308 7 470 ko 900/ 470K
R10% 7 22-220 kn 900/22K-/220K
R11C ] 2.7 ka 900/ 2K7

Rt14 8 330 kn 900/ 330K
R112 [ 18 kn 48 T66 10/18K
B3| B 330 ¥ 900/33K
R114 5 1k 300/1K

B115 H 1k 900/ 1K

R116 | 22 180 n 900/180K
R117 2 1 kn 90G/1E

R118 9 180 n 500/ 1808
R11% 8 180 q 900/ 160E
Rr120 | 12 180 o 900/ 18CE
Ri1z1 | 21 80 n 900/ 1608
R122 [ 13 180 A 900/ 1808
124 & 1! 900/ 1%

R125 | 22 1 ke 908/1K

R126 3 1 ko 900/ 1K

R127 7 e @ 900/ 180K
R128 8 LI ! 900/ 150E
R129 | 19 180 a 950/ 180E
R130 | 14 180 n 300/180E
R131 | B, 22 180 900/ 180E
R132 | 23 10 ks 900,/ 10K
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Ttem Fig. Value Code number
K133 | 23 10 Ko 900/ 108

R134 2 T Up 900/ 1M

R135 3 560K-1.8 Ma 901/560K /M8
R136 | 16 SG0K-1.8 Ma 301/560K~/ 188
R137 | 23 1 Mn 900/ 11

R138 2 150 kn 9,0/ 15CK
R139 2 27 ¥ 501/27K

R140 & SEQ ki 501/560K

R141 3 270 kn 901/270%
R142 3 27-100 ka 901/27K-/100 K
R143 | 18 1.9 kn 501/3K9

R144 | 13 180 o 500/ 180E
R145 | 12 820 o 500/870E
R146 | 12 180 a 300/ 180E
R147 | a2 10 kn 900/ 10K

R148 ¢ 12 4.7 ka 900/ 4K7

R14% | 12 470 ka 900/ 470K
R150 | 42 180 o 900/180E
R151 4 £.8- o 0o 901/6K8-/
R152 | 22 10 o 900/ 10K

k153 | 12 1.2 M 060/ M2

R154 | 22 470 ka S0C/470K
R155 | 22 10 kn 901/ 10K

R156 | 22 4.7 M1 901/4M7

T M7 614 47

V13 08 100 97
vi2 5 A 974/5000

V13 54 974/5000

LJ/SR
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DATE 15-4-

1458

CENTRAL GROUP :
SERYICE ARTICLE::
DIVISION TYPE:

L3P

A. The externsl appearsnce of the avparatus ashould be in excellent
cgndition.

B, R,C.-generasor
a. Freguency checi

Check the frequency of the voltage produced wizh SK3 and R3-H4 in
the Iollowing positions:

(connect oscilloscope to 3ut-Bu2; 21 fully clockwise; SKE in
poeition "trigg.int.")

E_Pusztion 543 Successively ad/ust B3-R4 to:

( 1 50 kcfs, 100 ke/s, 200zc/s
2 10 kefs, 40 xe/s
3 2 ke/s, 3 kefs
4 368 ofs, Z kefs
5 100 efs, P00 efs, 400 ofs
3 20 cfs, 80 ofs

The frequency deviaticrn rusi nois oxceed + 19
q ) r

illation

poriticns of 3K3
Threaghcut v
roand not show

r"'a.luah._y turn R3-34 frow maximum ta
tha generater snould csecillate
over-gssillation.

o. Synchronizoticn Tenge
Apply an alternmating v
chronizacion range at
wider than 1%,

"Lacs cf 5.5 ¥ s to Bud-BuS. The =
95/, 15 ket a,aﬁd 200 ke/s should te

d. ¥oltage svailable st Bui

Turr knzb oof R1 fally cliockwisza.
Yhre.zhour the wncle freguensy rengs of tre R.0.-¢

reitags sho. i have a valus of 1-1.% 3
velilags sh ave a va of 1-1.5 ¥




Il
15=4~1958

b

2314=01

LJ/CF

]
'

Ll

e. Uistorticn

[ s ¥ = T N - L= " =y T | . - - _.l'
I'he diztortion of tne volluge ot Bul amounts te BT max,

. Ractancular voltaso ot 2u0

a. bet SRb to position "tr gzg.ext."

Poly a sinusoidal voltage of 0.y v“ma’ 200 kcfs, to Bub.
Under thies cendition it should be possible to obtain =
symresrical rectangular voltage .t Bud by adjusting RE,

. Set 3Ké& to peosition "trais Exeinta Yy
kdjust the freguency of tnae £, C.-generator to 200 ko/s,
Under this corndition i. shculd te passible to cbtain a
symuetrical rectangulasr voltage at Bu% by adjusting Ré.

Cs For all freguerciss tre square wave voltage on 3uf9 should
have & valus of 7-13 TV, pecak to pesak .,
This voltage may be d1st rted oy a small =1 uspcidal compo-
aent of the same freguency and smell amnpliltude.

'« dectengulisr voltuge at sus,; 2wl and 3uli

1. NJeltage at 3010 and tull

1. 5k4 in positicn #T. 5.5 in « -sition 40 V. 5K in TOS1 Licr
“trigg.iﬂt”. adjust .C.-zenerstor to 200 ke/s. Connect
g GMEODB to Buill or Bul:

2. 20 adjust [f that in both positicns of SKkY the meter
indicates the aeme wvalue [aprrox. 20V): in this case
the rectangular vol tagae is ayrﬁetrlcﬁl. {hlth 8 SYmnhe-
trical sguaTe wave voltage the effective value is half
the pesk to pezk value].

3. When 3KY is mset to resitions 20, 10, 4 and 2 ¥V, the meter
readings would be 10, 5 , 2 »nd 1 V regpectively. Mazrimu:
permissible deviation %7,

4. Connect Zuil and 4011 to tre vartical plestes of the
Gscilleoscore. JJust H.C.-renerator for 200 ﬁu;s, The
voltage s:iculd nave the Aapproplate rectangular snape.

b. Yoltage at 3ui

1. came setting as under Ju=1 and 2y then connect a CQKAOCE
to Bu3 and turn knob of A7 fully cleckwise,

. IT Lot Jositions of 3K2 the meter would indiecate 0.5 V.
clerance
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E. Checking tne puise cduration. Dial of R5.
1. S3K6é in positicn "trigg.ext". No -control voltace con JuG.
SK% in rosition 40 V. RE& about in the migcle position.
2. Comnect an Universal measurins instrument (P &°! 00) =c Buli.
SK9 in lower positiol.
2. The meter now indicates a current, which will be designetec
by 1.
4, Connect an alternating voltage generator to bub.
Adjust voltage to 2 ¥ ’
rms
Applied Position 5R4 ! Pogition SK5 Current
freguency through
Ieter.
- e i !
20 cfs B (7.9 - 40 meec) | ) msec i
20 /s g 7 - 40 msec) ; 10 msec i R
100 cﬁa | 6 (D.375 = 2 maoac) | 1 mzec e
2 xe/s | 5 (7, - 400 usac) 200 Laec Cod I
10 ko/fs & {15 - B0 pysec) AQ psec Con I
40 ke/s 3 (3.'5 - 20 psec) 10 pasc Loy I
200 kﬂfs 2 (0,75 - i pEEG} 2 psec B T |
Maximum permisible deviation of the dial of Rb:

ey E 5 ' x o
SK4 in position t 25%

5K4 in position 3-8: 154

F. Pulae shaper. heedle-snhape  pulse at Bub.

SK6 in position "trigeg.int".
Adjust R.C.-generator to 200 ko/fs.
Connect cscillogcope (GNSE54) to Buf,

The pulse should have a peak value of 5-13
Phe kalf-value width should be hetwesen 0.3

3K7 to upper position. The pulse should be
SKT to lower position. The pulse shoult be

i
and O.4%% psec.

ToEitive,
negative.

In both ceses only a very small pulse of opposite polarity

should ocour.

SN SN LU I EEE BN B D I e ..
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‘sint 61 add:

GH 271

4-G1

"Negative pulse < 10 b of the pesitive pulse™,

s

cint 7: adds
"Tolerance G.27 -
Positive pulse 10 # of the negative

G033 0 oseo.

CITI. Medification in the pre-sale test

To point F4 of the pre-sale teat has been

A% w capacitive charge of S0 p

Fuige”,

addeds

-3a

OLD KEW
o5 3300 pF ! SGE V5K a3 290G pF 906,/V 3K
th 680 pF | 9GS/EHOCE o6 820 TF 905 /8208
c1y 3300 pF | 208/V4K3 o1y 2700 pF YOE/VRKT
c17 a80 pF | 9os/6mck floit 560 pF 905,/ 560E
c57 220 pF | 9064/220% g7 1500 pF 304/1K5
sat - - C51 |25 uF-50 ¥ 91¢/G25
£a3 D.22 uF | 906/VE20E || cas - -
}Rz 1 KGelin | 916/DE1K k2 1300 @-lin 91 £/ DE3GUR
I K14 4300 ¢ | 901/443 H14 6.8 k0-1W EOGIAG/DEXS
CR1T 3.2 ME | 900/ 343 7| 1.5 M G901/ 145
D k2 550 & | 901/5608 R2F 5.6 kg 901,/5¥h
R 202 Kfim Rig ¢ 2,2 kL-2W B8 305 06B/ZK2
1W 190D/ 2HD
2 2.7 k0 | B01/2K7 i?; e 331§3§§
R73 ) 6.8 kb~ .
| | 200440/ 26K
asz | 3.3 Mo | suo/as [ @32 T.n M2 | 301/1K5
R106 500 @ | 901/30CE | B106 - -
2117 1 kR | S00/1K ' R117 de7 kG 901 /4%T7
highd3 1 kE | S00/1K K126 4.7 ki 901 /4K7
132 10 k0@ | 300/10K i Ri32 - -
ET) 0K | oi/ion | R138 1R |90/ 1M
R143 180 & | 01/180%  ||R143 470 @ 901/470E
7151 2.2 MR | 01/2M2 Rt51 150 k@ 901 /150K
Ei56 - - H156 L.7 M2 01 /4MT
2357 - - K157 39 ki 901/ 39K
Ri58 - - R158 68 G 901 /48E
RIG9 l - - ﬂnwag [3: 3] 9G1/68E

Remark: Apart from the ca

iter C67 and the resiaters R137,

A157, R158 and E135 (which do not ccour) fig, 2 can

be used aa

a guide fer the ahove apparstuaes,

DI. Kodifications to apparatuses with code lettar F, (Modificationa

with respect to the previoums chapter).

fntirely cowpeted clrouit diagram according to fig. 2.

1. The coaxial femals plugs Bu3-8-9-10-11 have been raplaced
by coaxial female plugy of a mere modern type (so-called
N—connectora).
ke coaxial plugs to the measuring cordis supplied separately
(upparatus siue. kuve also been modifisd to ceaxial plugs
af the type N,
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DII.

2. The construstion of the choke L3 has bheen modified somewhat
s0 that it is nc lenger Tedegsary toe connect the cores to the
Ligh tension and R137 ie obsolete.

3. The fuaes VIZ and VI3 have besn changed to 3,154 ,

4. B39 has boen modified from 22000 - 2 W 4o 2 X 4200 G - 1 W
in paraliel. By thig R157 could be deletad again,

5. Un the fixing sorew of choke L3 a contact plate mith printed
wiring has been mounted. (Ses fig, 2} Phis contact plate with
soldering pins is used when udjusting the apparatua in the
works, For safety reasons the apparatus 1g then fed from &
measuring rack and mot from the built-in supply unit.

For normal use points ? and 4 must be interconnected.

=

The paper capacitors C1 - 220 - €24 - 025 - 030 ~ Cd4 - C46
C56 - 06O - 065 « KB — (75 have baen Teplaced by polysster
capacitors (400 V).

Te As a result of the change in the position of some paTte a unit
L hae veen introduced again,
This unit X now contains €54 « C55 - (58,

8. R%4, a mire-wound resiator of 3200 & - 25 W, has been replaced
by a parallel cirzuit of eight carkon resistora of 27 k& -
2 Wand 1 carbon rTealator of &8 k& - 1W.
The resistorz have heen mounted on two added mounting supports
end form a new unit, namely Unit Y.

Modifications in the documentation.
S22 LEALIONS N Lhe apcumentation

1. By the modificatior of R94 {Unit Y} and the removal of CET,
R158 and R15% the overshoot om But® and Buil has baen reduced
to £ 5 %i to be meamured with an H,F, oscillograpk with
measuring probe (for example OM 5662 and GM 5662F),

W.B. 4dd ths shove to peint J6a of the documentation and to
point Taz of the pre-gale tea:,

2. Of point €2K of the documentation point 3 has been delated
«nd replaced by: "3, H1 an 0.5 S5H3 on Tangs T5 - 40C o/,
The voltage on Bul should lie between D.4 and 0.6 of the
full voltage",



GM 2314.01 5o

27 kpF QUL VTR 3] 27%pk 906/ 27K
0.22  uF Y06/VI 0K 20 | 8.22 uF 9G6 /220K
39 kpF 906/ V3% cz4 39kpF 906/ 39K
0.1 WF S06/V100K  lces (oo R 908/ 100K
0.15 P 0L/ V150K 30 | 0,15 oF 206/7150K
10 kpk 05, V10K i 10kpF 904/10K
68 kpF 06/ ¥E0E £8kpP 906 /68K
0,22 F QOB SV G,22 uF 906,/ 220K
Gl WF 06 0.1 uf 506,/100K
10 ¥pP GO/ V10K 10kpF 906/10K
1500  pF 904,/ 1K5 - -
0.1 rig 806,/ V10GK C68 (0.1 P 906/ 100K
0.22 P 906V 70K 273 |0.22 R 906/220K
2200 R-2W | BE30SCAB/2K2| R3O | 2100 Qu2W 135505192/%3”
R34 2200 Q-25W| BB30OC 4B/ 3K3FRGS E?;Egzg-ﬁg‘m gﬂéggﬁg%ﬂg i
137 1 MO 900/ 1M 137 - - ;
R157 39 kR 901/ 39K R15Y| - - ;
R168 &8 o 901/588 R158| - -
R159 &R [+ 901/£8E Ri59| - -
VL 5 A 574/5000 VL2 3,15 4 974/3150
VL3 5 a 574/5000 VL3 5,15 & 574/3150
1
2% ceaxial B1 510 10 2x coaxial 977/CM04
plug (977/0H01 } rlug
5x coaxial B1 610 05 5% coaxial 977003
famale plug female plug

GuNTHAL SERVICE DEPARTHENT

. Salverda.
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ALREADY PUBLISHED :

RE:  yarious modifications

A. The spparstuses with the codg letter C behind the serial numbsr

hive been medified according to the points mentioned below:

in order to shorten the switching on time and to reduce the

distortion the cirguit arcund the valve Bt and B? (R.C, Zeners—
tor) has been modified entirely {zee fig. 1)
As a result of the change of the position of soma parts Unit X
has heen deleted.
355 hbus been connbeted in parsallel to 514,
The electrical parts ligt has been modified accoriding to the
parts list given below.

oLD NE#
021 | &7 pF | 0d/47E 221 | 8eo pF 904/ 820E
C23 [0.82 F | 906/V820% 027 16800 pF 904/EK8
€59 - - 355 | 0.1 WF 506/ 100K
075 . 220 pF | S04/7708 75 i - -
foe76 ;100 WF | 510/0100 76 |- -
PoLTs 25 uF | 910/D25 c79 - -
CEG | 250 pF | 910/5250 o8O0 1 - V-
cal | 170 pF | 204/1208 cst | - [
R15 |5600 € | g0t/546 15 | 560 Q@ 1 901/560E
16 R R R TEVATY R16 | 180 @ 901/ 180E :
18 [6800 @ 1 201/ 6ee K18 - - ;
1% 2700 G 901/2K7 19 |8200 Q-1W !E0O3AG/C8KZ
421 (37,9 K& ) 2x909/75K par. || RE1 58 KQ-NTC!E8 320 04F/68K
R31 lzaco ¢ 1 o9ui/3u9 R |GE00 & 401 /8RS
R4l | 220 K& | 900/220K R4l 2700 & 9G1/2K7
RET 15500 @ | 901/546 BG1 2700 © 201/2K7
B3 i5800 2 ! 3u1/Ske E73 |GEOO & ECU34AG/DEKE
: | 901/56n E74 %5 Ko ECO3AC/B3TK
. 301/5KE R102 | 470 @ 901/4708
; s,/ 1 R154 | ~ -
{ 900, 150K R138 | 10 MG =01/10M
i GO/ 2TE H139 | = -
| 501/ 260K R140 | - -
! 201/270K R1a1| - |-
! 901/ 3K R143 | 180 & 501 /190K
! 301,/6K8- R151 | 7.2 ¥Q i901/2M2
| - GRY § - ;-
i - ORE | - i




GM 231301

Modifications to upparstuges with serial rumbers 1355 to 1607
inclu, Qe

A few small modifications o the resistanse valuea in the E-C
generatar with respect to the apparctuses modified according
to lhe previous point.

oun ! NEW :
R61 2700 2| sor/ekr | w1 !5500 ¢ | so1/5K6
R38 10 MG | 301/10M R3B! o | 901/
RT43 180 @ | 401/180E 143 470 & | 9017470k |
R151 2.2 MR | q01/2%2 E151 | 130 K | 901/150K

CII.

Modificationa to apparatuses with seriel numbers 1607 to 185§
inclusive, with respect te¢ the npparatuses with code letter
chapter 4).

1. R21//C2: has not been connected any more to the junction
CB2-R31 but vim an added electrolytic capmeitor of #% 17
(GBT) connected to the ;unction C24-CH2,

2. C8) haa been deleted, Just as the pertinent part of swiich
3KE (2 contact springs and pertinent rotor contact).

3. The value of the potentiem=ter R nar been changed and the
resister L!06 connected in parallel 1o it has becn doletied.

“ne pouaition of 4
this resistor Las ro
negative of

{paraliel 1o C57] has been changed =nd
oeen wounted between R11E-3KE and the
1y
o In parzlie! e Bf a resistor of 4.7

b
6. E1:2 has baem dolelad.

7. In parallel bo

sloe o

A Besistors of &
in the conreciing w:
tzvely.

Poacd B9 res
tLetween BKW

and Bull and Bu

©. Further a few mod
according tec ihe |

tlons 1n capacilances wat rezstance:
given nelow.

Medifications
Serial numba

1. In the documornts Cothe UM ORI14-T) there sz beoen
te point 43d "

"fhis v

Bud a sharp positus
vaive width cof .avout pone
50 pF. If nzgessawyr, bring <he half
value with R85,
Talerance: 0.27






