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SERVICE NOTES

for ithe
Cathode-ray oscilloscope

GM3156-01

GENERAL DATA
VERTICAL DEFLECTION AMPLIFIER Tubes
Frequenoy range : 0.1 ¢/s — 40 ko/e (70%) gg : gggg
10 Mohm (R8 fully anti-oclcckwise) B4 : EFEN
Input impedance : 0.5 Mohm - 2 Mohm (dependent cn pos. BS : EF6N
SK5) BE 1 1876
i . . B? t AZ1
Sengitivity t 1 oV r.ms./em image height B8 : ECH21
Cathode—ray tube B1 3 Type DR10-5 B9 : EC50
La1 3 8541
TIME BASE la2 : 8541
Frequenoy range : Adjustable from 0.25 o/s - 9 ke/a in 10
steprs, as well as continucusly.
Maing veltage : Consumpticen Dimeneicns
-~ Adaptable for : apprex. 65 W Height : 35 omg handgrip
Width 1 2% om) and knobs
110V, 125V, 145V, 200V, Weight + Length ¢ 46.5 om) included

220V and 245V (40-100c/s) approx. 23 kg

Amplitude contrel

Connection available for

‘a. The 5000 V power—supply unit GM 4188 or GM 4198 (Bu19)
b. The large soreen apparatus GM 4590 (Bu8)

Directly indicated in wV r.m,s./om image height with an error of

+ 15 %,

: ‘ﬂ 93 977 92.1.05

Primted tn Holland
A
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LIST OF ILLUSTRATIONS

Fig. 1 Circuit diagram

Fig. 2 View right-hand side chassis

Fig., 3 View left-hand side chassis

Fig. 4 Bettcm view chassis

‘Fig. 5 Front view of the apparatus

Fig. ¢ Rear view of the apparatus

Fig. 7 Frequency respense curve of vertical amplifier
Fig. 8 Simplified diagrams of the 6 pesitions cf SK3
Fig. 9 Pewer transformer

Fig, 10 BSwitch segments

B. APPLICATION

Owing tc its extensive frequency range, from 0.1 ¢/s - 40,000 ¢/s
this cscilloscope can be used for examining vibrations of very low fre-
quencies (up t¢ 0.5 ¢/s), as well as of high-frequency vibraticns.

C. CIRCUIT DESCRIPTION

The escillescepe consiets of the fellewing cemponents

I Cathede~ray tube

II Time~base generater

11T Push~pull amplifier for vertical deflecticn

Iv Pewer supply for cathode-ray tube, time~base generator and

vertical amplifier.

C I Cathocde-ray tube (B1)

This tube ie previded wiwe o pus. ..s8leration ancde for phete-
graphie- and projectien purpcses. A veltage of max. 5000 V can be applied
tc this anode by connecting the pewer-supply unit OM 4188 oFf GM 4198 te
sccket Bu)9, so that a considerably brighter image can be produced, Bu8
is used for the ccnnection of the large soreen apparatus GM 4590.

C II Time-base genersatoer

The time-base generator supplies an asymmetrical saw-tcoth
veltage and consists of a charging tube (B8) and a gas-filled discharge
tubea%BQ)

The frequency can be adjusted :

a. In steps, by means of SK4, which switches cne or several cof the
charging capaciters C20-C29 inte the circuit.

b, For intermediate values, by meens of R7, which ccntrels the screen~
grid veltage of BS.

The amplitude of the saw-tcoth voltage is adjusted by means of R6, which
contrels the grid voeltage of B9. .

Synchrenigation (fig. 8)

The synchronizing veltage is applied tc¢ R5. The tricde part
of B8 functions as a synchronizaticn amplifier and supplie$ the amplified
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veltage to the contrcl grid of B9, Three 8ynchronigaticn possibilities
can be applied by means of SK3

Position 1 (Internal synchrenization)
RS is connected to g part of the vertical deflscticn
veltage, vig. via the veltage divider R36, R37.

Position 2 (External synchronization)

R5 is connected to Bud, te which the synchronizing velitage
is applied.

Position 3 (Synchronization with the mains frequency)

R5 is connected tgo rart of the alternating veltage across
S2', viz. via the veltage divider R47, R48.

In pegition external synchrenization of lew-frequency phencmena can be
ebtained by cennecting a contact device, operated by the cbject under
test, to the secket Bul and Bu4. Synchrenigation is then cbtained by
the periodically breaking contact.

In pesitien 6 the light spet on the soreen will disappear towarde the
left and re—appear at the left after a few seconds. The 1light spct can
be adjusted at the left~hand side by means ef R1. When scckets Bul and
Bug are Sshert~cirecuited, the +ime bage becemes effective. When the
shert-circuit is relmoved, the light spet jumps back te the left.

C IIT Push-pull amplifier for vertical deflection

Attenuator

R11-R19, combined witp SK5, can vary the input sensitivity of
the vertiocal emplifier in a number of Bteps. A centinucus ad justment
of the sensitivity can be effected by means of R8. For maximum sensi-
tivity R8 should be turned fully anti-cleckwise. Via C1 and R21, Bué
is then directly cennected to the contrel grid of B2,

Amplifier

The vertical deflection is symmetrieal, whereas the alternating
veliage supplied t¢ the control grid of B2, is asymmetrical, As a result
¢f the unbypassed cathede resistor B22 and the grounded grid oircuit of
B3, the ancdes ¢f B2 angd B} are supplied with alternating veliages of
cpposite phage,

Bu4 and Bu5 cenetitute g nermal push-pull cutput stage. The signal im
applied to the vertical-deflecticn Plates in B1, via €7 and C16.

C IV Supply paxrt

The high tensien for ihe ¢athode-ray tube is cbtained from a
rectification of the alternating veltage acress S2' and 33 of T1, by
Means of Bé. The alternating veliage aorcss 52 and 52' of T, after
being rectified by B7, serves for supplying the vertical amplifier.
La1 and La2 stabiligze the Screen-grid voltages of B2, B3, B4 and Bs.
The ignitien of La2 is promoted by R69. The pest-acceleratiocn ancde of
B1 is oonnected to the supply voltage +1 via RE5., In ncrmal use there
is a post-acceleration veltage of approx. 1300 V with raspect tc the
cathode. Image brightness angd focussing are adjusted by means of R3 ana
R4 respectively.
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C V Image shift

Horizontal image shift is effected agsymmeirically by means of
Ri. A symmetrical vertical image shift is rossible by means of R2, R2'.
In the middle position of R1 and R2-R2', their moving contacis have a
zero potential with respect to the last anode of B1,

CEECKING

DT Time basge

a. Line length In all positions of SK4, R6 being turned fully
clockwise, the length of the horizontal line
on the screen should be greater than 80 mm.

b. Frequency Set SK3 in position 1. Connect an A.F.-generator
(e.g. GM 2307} to the sockets Bu5 and Pu7 and ;
adjust SK5 and R8 for a suffioiently large image.
Then check the time-base frequencies in the po-
Bitions 1 - 10 of SK4 with a line length of 80 mm
on the screen.

Position SK4 Line length 80 mm
1 0.25 - 2.0 ofs
2 0.5 - 4.0 ofs
3 1.0 = 8 e/s
4 2.5 - 20 o/s
5 6 - 50 c/s
6 20 - 160 c/s
7 50 - 400  ofs
8 150 - 1200 o/fs
9 450 -~ 3500  ¢fs
10 1200 - 9000 o/

If the lower limit of one or more time-base
ranges cannot be obtained, then adjust R9 (in
pos. T, R7 turned fully anti-clockwise)}, for a
frequency of approx. 45 o/s. After this, check
the other position of SX4 again and, if neces—
gary, slightly adjust R9.

The lowest frequencies up to 5 o/s, can be de-
termined by means of a stapwatch.

6. Centring Set SK3 to pos. 4, SX5 to pos. 1 and R8 fully
anti-clookwise. It should now be possible to
adjust the position of the light spot at least

5 em from the centre of the soreen, in a hori-
zontal directien by means of R1, in a vertical

= mes T rald AL AT A ~dy

direction by means of R2-R2'.

Adjusting the potentiocmeter R2-R2!

1. Connect a meter between the moving contact of R2 (at the front) and
the chassis.

2. Loosen the ‘set screw in the adjustiing ring of R2'.

3. Adjust R2 for zero reading on the meter.
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4. Remove the meter comnection from the moving contact and connect the
meter Lo the meving contact cf R2'.

5. Adjust R2' for zero reading on the meter (retain knob in that positien).

6. Tighten the set screw.

D I Amplifier

a. Freguency~—regpense curve

The frequency-responae curve 1s represented in fig. 7. 88 should te
turned fully clockwise and SK5 get to pos. 1 mV/cm. At 40 ke/e the
t

d
emplificatien should net be reduced by more than 30 % of the ampli-~

ficatien at 100 o/s.

b. Sensitivity

Turn R8 fully olockwise, so that SK2 gwitches to a higher impedance.
Apply a signal of 3 mV, 50 ¢/s, to scckets BuS and Bub. The image
haight sheuld be at least 30 mm.

c. Attenuator

In the varicus positicns e¢f S5K5 the actually measured sensitivities
should not differ more than + 15 % from the sensitivities stated on
the text plate.

d. Hum

With SK5 in pos. 1 and R8 turned fully anti-clcokwise, nc hum may be
visible on the line, at a time-base frequency between 2 and 3 c?g.

e, Stability
1. At rapid mains-voltage fluctuaticns between 200 and 245 V, the
image line may nct fluctuate more than 5 mm up and dewn.

2. Lewer the mains veltage from 220 V te 200 V. The gtabilizer tubes
lat1 and La? should remain burning. Switch eff the apparatus. After
sewitching en, the tubes should re-ignits.

D IIT Synchronizaticn

Pes. 1 of SK3

Time bage : internal
Synchr, ¢ internal

At a 50 c/a—aignal and a 25 c/h—time—baae frequency and & image height
cf 2 emy, it should be posgible t¢ cbtain a etaticnary image by meane
of R5.

§ .I.I.LLUI HE.J.
Synchr. t external

See pes. 1, thie time, however, connect a voltage of 15 V, 50 ¢/s to
scckets Bul and Bu4. The image sheould likewise be staticnary.
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Pog., 3 of SK3

Time base 1 internal
Synohr, t malns frequenoy

In this position, the time-base &enerator is synohronized by the mains
frequency. The symohronization voltage is adjustable by means of R5.

D IV Cathode-ray tube

1. With a sinusoidal image of 3 complete oyoles and a height of 4 om, no
perceptible astigmatism should oocur.

2. Tge horizogtal and vertical deflection should deviate no more than
2 from 90 .

D V Voltagea and ourrentis

These have been indiocated in the circuit diagram and have been
meagured by means of the valve voltmeter GM 7635. Max. permigsible erroxr
20 %. When measuring, turn the knobs fully anti-olockwise with the except—
ion of R1 and R2-R2', whioh must be adjusted to zero and of 5K4, which shoulgd
be turned fully anti-clockwise.
The no.load voltages of the supply transformer are indicated in fig. 9.

REPLACEMENT OF PARTS

E I Taking the chassis out of iis case

After removal of the 3 serews and the éarth oonnection a4t the
Tear of the apparatus, the ohassis can be s81id out of its case.

E II Front panel

For the replacement of one or more potentiometers, the front
panel must be removed.

1. Remove the knobs
2. Unscrew the fixing rings of sookets Butl-Bu7. (
3. Remcve the following 8 sorews :

a. 4 around the cathode-ray tube

b. 2 on either side of the cathode~ray tube

0. 2 at the sides of the ohasgis

E III Cathode—ray tube

1. Remove the H.T.~connection and the tube holder

2. Loosen the 2 knurled screws, which fasten the upper braoket round the
tube base and remove this bracket.

3. 8lide the lower bracket backwards, after the 2 fastening screws on the

b | P |
chassis have been loosensd.

4. The metal screening of the cathode~ray tube is likewise oconnected to
the chassis by means of 2 scorews, which are now easily accessible and
can be loogened,

5« The tube with soreening oan now be removed, after the 2 supporting
braoketa along the tube have been bent away.
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B4 IV Power—supply iransformer

1. Remove the cathode-ray tube (see E3)
2. Unsocrew the mounting plate for the voltage adaptor and fuses, at

the rear of the apparatus (4 screws).
3. On the cap, covering the transformers, is a clamping plate, relieving
the stress of the 2 soreened connectlons, Remove this plate after
unscldering the 2 connections which lead to the sockets at the rear
of the apparatus. Do not unsolder the screened connections!
Remove the 2 rectifyilng-gstabilizer tubes .
Unsolder the grey connection te the tube holder of LaZ2
Unsorew the 2 screws, faatening the cover to the supporting brackeis.
Remove the 4 screws, fastening the ocover to the chagsis.
The cover can now be tilted sideways and the transformer can be
exchanged.

M= W
L]
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LIST OF MECHANICAL PARTS
When ordering slways state 1
1. Cede number
2. Description and ccleur
3. Type number cof the apparatus
Pes.| Fig. Desceription Code numbexr
1| 2 [H.T.-cable 34 008 12/1
2 2 | Tube helder B1 49 231 26.1
3 2 { Tube holder 49 231 67.0
4 2 | Spring 89 312 14.3
5 2 | Rubber pad NA 908 59.0
6 2 | Xneb without arrow E2 440 67.0
7 2 { Cap 23 653 38.0
8 2 | Countersunk sorew 07 810 06.1
9 2 | Arrow (shert) 23 680 53.0
10 2 Kneb with arrow E2 440 54.0
11 2 Cap 23 6531 40.0
12 2 | Text plate M7 184 10.0
13 2 Rubberring E2 475 44.0
14 2 [Window with lattic M7 748 11.0
17 3 | Tube holder B1 505 13.1
BE.F,-cable 34 090 08/134Z
18 3 Hexagonal nut 07 093 0Z2.0
19 3 | Insulating ring 49 654 45.0
20 3 | Scldering tag M7 315 51.0
21 4 [Inlet pin sccket E2 555 65.0
22 5 Spindle B3 870 19.0
23 6 |[Veltage adaptor A1 138 14.1
24 6 |} Fuse holder B1 505 06.0
25 6 |Flug scoket E2 555 57.0
26 6 | Secket A3 186 07T.0
27 6 Switoh M7 429 75.0
28 € |Hexagonal nut 07 094 02.0
Mounting suppert B2 544 21.0
Mounting support E2 544 31.0
Mounting supperi E2 544 41.0
Bracket fer these supports E2 003 00.0

BAMA KOPIE
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&, Mo o
(3] &0 @
34 <1 Q A1 056 29,4
35 <1 &
86 <1 @
87 <1 @
54 <1 Q
o1 .39 uf 48 105 10/B3908
ce g5 pF
3 25 oF 48 317 09/254+25
N 0.3 pF 48 106 10/BigcK
c 0.39 pF 48 106 10,/R390K
g 10 43 21‘15 10{483
T 0.39 pPF 48 106 10/83
c8 0.47 P 48 106 10/114%
cy 1.6 pF 48 113 10/K1M6
10 1.6 pF 48 13 10/K1U6
ett 0.22 uF 48 106 10/vezox
ci2 0,22 ¥ 48 105 10/c220K
c1) 0.47 WP 48 106 10/DqT0K
c14 33000 P 46 105 10/V33K
c15 0.47 pF 48 106 10/D4708
c16 0. 39 P 48 106 10/B390K
e 0.47 P 48 108 10/D470K
:4] 0.5 M 49 472 26.0
B2 1 e 49 472 34.0
R12 1 49 472 34.0
R} 50000 R 42 501 06,0
B4 0.5 W 49 472 26.0
BS 0.5 B 49 472 26,0
RE 0.2 W 49 472 31.0
:I 0.2 W 49 472 )10
0.5 M 500 21,1
9 1000 O 49 472 41.0
1o 2000 Q 49 472 25.0
Ri1 2x360 @ 45 93¢ 01?501 a
B2 820 0 43 999 o1 aeon; -
7% @ 49 995 o1 /7508
R1) 2x3000 R 49 999 01/ u
R14 2400 R 45 999 01 mg -
1300 R 45 999 01/1K3
215 f iy 999 01/ -
s 36000 @ 49 999 mﬁa -
R1T 110000 g :9 ”; o1/2c¢
5 999 O1,/110K
160000 @ 49 999 01/1&!;-
Ri8 .8 2 49 999 01/11183 -
2.2 49 999 o1/22
R19 0.68 W 49 999 o1 /680K
R20 10 WL 49 999 co/10M
R21 41 9 49 999 00/4T8
K22 30 e A9 959 oo?:»o:
R2}Y AT @ 43 999 00/47TR
Rzg 47000 & 19 999 00/4TK
R25 56000 R 49 999 00/56K
B26 15000 & 48 765 05/15%
R27 56000 0 A7 993 oo/s8C
R28 séoon R 49 999 0o/s&
E2g 10 W 4% 999 oo/10u
R30 10 WK 49 399 o0o/10H
BY 47 @ 45 999 00/47%
RI2 2160 R A9 959 00/2708
B33 4T Q A9 598 00/47B
R} 3x0,1 W 49 959 00/100E =
B} 0.1 R 49 959 0O/1OE =
a3 0,47 W A9 399 00/4T0K
RY 0.22 W A9 999 oo/220K
By gooe & 49 999 00/39K

89 BT 300 30,0
VL1 125° o8 100 97.0
2 2,514 o8 140 468.0
VL) 2.5 A 08 140 46,0
‘;}3 2t % 48 317 1i/25+25
020 4 gF 48 110 10/M4M
c21 2 pF 48 110 10/BX
022 1.2 P 48 110 10/812
c2) 0.47 »F 48 106 10/M47CK
c24 0.22 P 48 108 10/E220F
c25 P 48 106 10/768x
c26 27000 P 48 106 10/T27X
oz gzo0 P 48 104 10/00K2
ezl 2700 ¢ 48 104 10/v2x7
c29 1500 P 48 132 10/%4K5
€30 C.47 pF 48 106 10/D4ToR
oM .1 pP 48 105 10/m00K
3V 0.47 uF 48 106 10/7470K
€33 0.47 pP 48 106 10/2470K
c34 0.1 up 45 105 10/810a
B39 56000 R a3 959 00/56K
R40 04t W 49 959 00/470K
B41 0.12 W 45 999 00/120K
B42 0,27 W A3 939 00/270K
B43 0.47 W 49 999 00/4T0K
R34 1 g 49 939 00/10K
BAS 10 W 49 999 oo/1ou
B46 10 M 49 999 oo0/10M
% 4.7 W 49 959 oO/4MT
33000 @ 49 999 ”ﬁ’sﬁ
B49 68000 A9 999 o0, g
82000 & 49 999 00/8x
RSO 4700 @ A9 339 OO/AKT
R51 0.15 W 49 999 00/150K
RS2 1w 48 993 oo/IN
RS} 4 & 49 599 00/47R
RS54 10000 @ 49 999 00/1CK
B55 018 W 4% 999 oo/180x
B56 1000 4@ 43 999 00/1K
B5 0,27 W 45 539 00/270K
R 0.22 W 49 999 ou{;ao:
159 0.58 M1 49 939 00/680K
.1 82000 @ 49 999 00/82x
Rét 022 M A9 99% 00/220k
RG2 10000 & 49 399 00/10K
B63 4100 R 45 999 00/4KT
Ré4 0.33 2 49 999 gfs.wt
Rés5 i 49 999 %
n6é 10 0 49 999 00/108
Ry 0,68 | 49 995 00/680K
M = Parailel geschakeld.
n = Parailal oomneoted.
n = Gommectdes o parallble.
[ = Farallel geschaltet.
[ ] = Copmotadss sn paralelc,
mm « In serle geschakeld.
mm = Seriea nonnsotsd.
m = Couplées en sidrie.
mm = In Beibhe geschaltet.
= = Consatadas en seris.

BAMA KOPIE
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GLOEILAMPENFABRIEKEN WA15E /01 -
EINDHOVEN 3156/ 4
SERVICE 22-6=53

Teneinde de kans op kraken te verminderen is de &s van potentiometsr RB
van een exira aarding voorzien, gie figuur. Voor degzes verbinding werden
80 mm soepsl snoer en 2 kabelschoenen gebruikt.

‘o reduce the possibility of noime an additional earth connec—
ion for the apindle of potentiometer RB has been added, see figure, For
this connection 80 mm of flexible wire and 2 cable terminals are used.

Afin de réduire la poasibilité de craquements 1'axe du potentiométre

R8 est muni d'une connexion de terre supplémentaire: voir figure. Pour
oette connexion on utilise 80 mm de fil de oiblage souple et deux asouliers
de oabls.

Un die Mogliokkeit von Kraohen zu vermeiden, igt die Aohgs des Potentio-
meters R8 mit einer Extra~Erdung versehen: siehe Abbildung. FMir diege
Verbindung werden 80 mm schmiegsame Leitungsschnur und zwel Ksbelschuhs

btenutzt.

Para evitar la posibilidad de carraspeo, €l eje del potencidmetro RB8 ze
ha provisto de un cirouito de puesta 2 tierra suplsmentario: vdase la
figura. Para este circuito se utilizan 80 mm de corddn flexible y2
terminales para oable.

CENTRAL SERVICE DEPT.

«Balverda.
80mm i e
—
R8
AMPL. VERT, |
i
122162

Ra/mV
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GLOEILAMPENFABRIEKEN
EINDHOVEN U177
GM 3156/01
SERVICE 7-1-1954.

Serienummers 2105-2600

Tengevolge van statische ladingen op met Podur geisoleerde verbindings-
draden kunnen kraakstoringen ontstaan, die in ongunstige gevallen op de beeld-—
buisa zichtbaar worden.

ills LibllLuedl wir M1

Dit geldt speciaal voor de twee draden, die van de potentiometer R2' langs
R4 en SK2§RB naar de onderzijde van het ohassis lopenj zie figuur. Door deze
draden via de tule A en langs de kathodestraalbuis B1 naar R2' te leiden, wor—
den deze moeili jkheden voorkomeny draad 1 is geel, draad 2 is rood.

Serial numbers 2105-2600

Owing to statio oharges on Podur insulated connecting wires, interferences
through crackling may bs produced which in unfavourable cases bacome visual
on the plcture tube.

This applies specially to the two wires which run from the potentiometer
R2' along R4 and SK2/BB to the lower part of the ohassis; see figure. By
leading these wires via the grommet A4 and along the oathode ray tube Bt to R2!Y,
suck diffioulties will be prevented; wire 1 is yellow, wire 2 is red.

Numéros de sédrie 2{05-2600

Par suite de charges etatiques sur les fils de oonnsxion isolés aveo du
Podur, des oraquements peuvsnt se produire qui dans des cas défavorables
deviennent visibles sur le tube d'image.

Ceol a'applique spécialement aux deux fils qui vont du potentiomdtire R2!
lelong R4 et SK2/R8 & la partie inférieure du ohdssis; voir la figure. Pour
édviter ces dAifficultéds mensr ocees fils & travers le manohon A et lelong du
tube & rayons cathodiques & R2'j 1ls fil 1 est jaune, le fil 2 est Touge.

Seriennummern 2105-2600

Infolge statischer Ladungen auf mit Podur isolierten Verbindungsdridhten
konnen KnacketSrungen entstehen, die in ungiinstigen Féllen auf der Bildrdhre
siohtbar werden.

Dies gilt besonders fir die zwel Drihte, dis vom Potentiometer R2' léngs
B4 und SKZ?RB naoch der Unterseits dss Chassis lalifen, siehe Abbildung. Indem

man diese Driéhte liber die Tille A und lédngs der Kathodensirahlrdhrs nach R2!

fihrt, wsrden diese Schwisrigkeiten vermieden. Draht 1 ist gelb, Draht 2 ist

Tot. )

D e ]

Fdmeros de ssrie 2105-2600

4 causa de oargas estdticas en hilcs de conexién aisladcs con Podur,
carraspeos pueden produoirse que en oasos desfavorables se hacen vizibles en
el tube de imagen.

Esto se aplioa espeoialmente & los dos hilos que oorren dsl peisnciémetro
R2' a lo largo de R4 y SK2/R8 2 la parte inferior del chasis, véase figura.

Estas difioultades pueden evitarse conduciendo estos hilos a travds del man—

guito A ¥ a lo largo del tubo de rayos catddicos B1 a R2'. Hilo 1 es amarillo,
hilo 2 es rojo.
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fE- Delivery chack.

A) MDCHANICAL

Check the apparatus on the [ollowing pointss

1,
2
3
4.
5
60

Damages.

Well closing of the cabinet,

Contact of ornamental window and front plate against the cabinet,
Fixing of the knoba.

Easy turning of the hinged rear covers

Availability of directions for use, mains cord, screen cover and
frame.

ELECTAICAL

15

2a

3

4o

De

Mounting of the tube
Make a time base line vigible and check whether 11 stands horizontally

Eum,

SK5 in the position 1,

R8 to the left.

Time base frequency about 10 C/So

No perceptible hum should be visible on the line (1line thickness
0.5 mm max. )o

Horizontal and wvertical shift

SK3 in position 4.

SK5 in position 1.

R8 entirely to the left,

A light spot develops on the screen which should be adjustable with
R1 in horizontal, with R2 - R?' in vertical direction at least 5 om
from the centre.

Sensitivity of the amplifiesr

SK3 in position 4.

R8 entirely to the left, until SK? switches over.

The attenuator is now disconnected.

Apply a sinusoidal voltage of exactly 6§ mm eff at 1000 ¢/s to

Bu5 - Bu6 .,

Measure this voltage for instanos with the GM6015 or GM6E01T. 4 ver
tical line of at least 6 cm ghould now develop,

Check of the attenuatorn

SK3 in position 4.

R8 entirsly to the right.

SK5 in poasition 9,

Apply a sinusoidal voltage of 6 mm sff at 1000 ¢/s to BuS5 - Bu7.

The wertical line should now have a length of approx. 6 cm. Now put
SK5 in position 8, 7, 6 etc, Thereby the voltage applied to Bu5 - Bu?
is taksn 6 x greater every time than the indication on the scale of
SK5. Ths line length should then always be about 6 om,
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6, Freguency response curve

SK3 in position 4.

R8 entirely to the right,

3K5 in position 9.

If possible, chack the frequency response curve on the folw

lowing points: ‘
(adjust the leagth of the vertieal line at 1000 ¢/8 to S0 mmj !

keep the input voltage on Bu5 - Bué constant).

Frequenoy min, max,
‘Tt ofa 35 46
1 c/s 46 53
10 c¢/s 48 53
50 ¢fs 49 52
1 ko/s 50 50 .
10 kc/s 4¢ 5%
30 kc/s 40 52
40 ke/s 15 52
50 ke/fs 30 51

7. Timg base amplitude
SK3 in pesition 1.
Ré entirely tc the right.
In 211 positicns of B5K4, the time base line should be greatsr
than the soresn diameter of the cathode ray tube.

8. Time base frequencies

Cheok the time base frequencies witk B7 at minimum and then

with R7 at maximum.

Adjust the line length with R6 to 8 em,

The low frequencies can be determined with %he aid of a

chronometer,

The cther ones with an A,F. generator counected to Bus - Bu7.

The frequency ranges should overlap each other. ¢
Check in each range the flyback suppression.

9. Linearity of the time base voltage

Apply 2 sinusoidal signal of ebout 5 ke¢/s tc Bu5 - BuJ.
Focus a picture of about 10 periods,

Picture width 6 - 7 ecm,

The mutual distances between the peaks should now be equal,

10, Single time baze
SK3 in pcaition 6,

Adjust the 1light spot with Rt at the left side of the screen.
When shert circuiting Bul - Bud, the time base enters inte

cperaticn. When breaking the ocontaot, the spot jumps back
agein to the left.
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Roy moduletion

Apply a voltage of 30 Vv, 5.0 /3 to Bulji - Bulé,

Connect a sinasoidal voltage of 2¢ /s to Bub - Bu7 and make
a picture visible of 3 periocds, Now a well visible ray modu-
lation should be obtained,

Operation SK11

SK11 in position "red",
Kake 2 time base Tire visiple and sho:t circwit Bull and Bui?
during about 1 second, The luminous intensity of the picturs

should increase in this case.
Dependence on the mains voltage

Make a time base line visible and vary the mains voltage with
pulses, batween 200 V and 245 V. Now the line sghould
not move more than 5 mm upward or downward,

CENTRAL SBRVIC

+ Salverda,






