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A. GERERAL

Al _Purpose

This osecilloscope is suitable
with a frequency up to 7 Mc/e

500 ko/s.

Further details about use and

for use.
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A3 Technical data
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for the reproduction of sinuocidal voltages
(-3 d@B) and pulees with a frequenoy up to

application can be found in the directions

see also the manual GM5654 in Dutch

Scresen diamater ~ 100 mm
Deflection - gymmetriocal
Anode voltage ~ 1200 V (anode grounded)

Vert. plates(Bu9-Bui0)

Hor. plates(Butl2-But})

Deflection sensitivity

Input resistance

Input capacitance with
reaspact to eartih

approx. 8 Vrms/cm
(23 V peak-peak/om)

» 100 M@

20 pF

approx. 9 Vrms/cm
(25 V peak~pealk/cm)

s> 100 Mg

18 pP

Printed in Holland

93 980 61.1.05
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A3b Vertical amplifier
Voltage gain - approx. 80 X
Maximum sensitivitly -~ approx. 100 mVrms/cm
(280 mv peak=pealk/om)
Input resis:..nce - 1 Mg
Input capacitance - 15 pl
Maximum input voltage - 8 Vrms
#requency range for square wave signals - 50 c/s = 500 kc/s
Frequency range for sinusoidal signals = 1 o/s -~ 7 Mc/s (see Cle)
Amplitude of the image ~ 5 cm at 1 Mc/s, marked on
the graticuleiat least
A3c Probe 3 om at 8 Mo/s
Probe input Admigsible Input Input
voltage resistance capacitance
ted 8 Vrms 0,6 MO 70 pF
1531 120 Vrms = 10 MR 8 pr
# In the position 15¢1 the top value of the alternating voltage and
a direot voltage component may be 2000 V together.
A3d Time—base generstor
Frequency ranges - SK3 pos. 1 5 = 25 c/s
2 15 - 75 ¢/s
3 50 - 250 ¢/s
4 150 -~ 750 ¢/s
5 500 = 2500 ¢/s
6 1.5 - 7.5 ke/s
7 5 - 25 ke/s
8 10 -~ 50 ke/s
9 25 = 125 ke/s
10 100 ~ 500 ke/s
Time base voltage (Bul2-Bul1l) & 80-90 Vrms (220-250 V peak-pesak).
" Ade Horizontal amplifier
Voltage gain = approx. 45 x
Maximum sensitivity - approx. 200 mVrms/cm
(570 mV pe&k~pe&k/om)
Input resistance - 50,000 Q ‘
Input capacitance = 20=55 pF (dependent on
position R6.)
Maximum input voltage = 100 Vrms
. Prequency range for square wave signals - 40 0/3«30 ke/s (R6 turned
olockwise)
Frequency range for sinusoidal signals - 3 ¢/s=1 Mo/s (see under Cb5g)
A3f Supply
110-125-145-200-220 and 245 V (40-100 o/s); approx. 150 W.
Alg Dimensions
31,5 x 25 x 46,5 ¢m
A3h Weipght
approx. 26 kg.
A3] Valves

See electriocal list of partsy supplied by Comm. Dept. "Eleotronica'.
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CIRCUIT DESCRIPTION

B1

Succenssively the followlng parts will bs described:

1. Amplifier for vertical deflection.
2. Probe.

3. Time-base generator (which can be switched over for use as horizon-
tal amplifier).

4. Cathode-ray tube civouit.

5. Supply parts.

Amplifier for vertical deflection

This emplifier contains the valves B1, B2, B3, B4 and B5. Valve B! is
connegted as & cathods follower thus causing impedance trsnsformation.
This circuit allows the use of a low impedance attenuator SKS (1,
1/10) and continuous attenuator BT, thus obviating the use of freguen-
cy correction. The lower end of the cathode cixcult of Bi is econnect-
ed to 1200 V as & result of which the cathode is at earth potential.
Adjustment is carried out by means of R14. The cathode circuit of B
also includes the stabilising tube La3}. By using this cirouit no coup-
ling capacitor between kBi and g1B2 is necessary.

The signal is amplified by the valves B2 and B3 and the push-pull out-
put atage B4/B5, The response for the highest frequencies is improved
by means of the correction coils L1, L2, L3 and L4. The losses for

the lowest frequencies can be compensated by means of R36 in the grid
cirouit of B3, which makes it possible to vary the RC product{(R34+R36)x
C6. Thé output valve B4 alsc operates as a phase inverter for B%; the
anode alternating voltage is fed to the control grid of B5 through
B4ty €15 and R4T7. €14 in the cathode circuit of B4 mekes it possible
to correct the response curve for the highest frequencies.

When internal synchronisation of the time-base generator is employed
the synchronising signel is taken from the screen grid of BS.

82 Probve

B3

A probe, which makes it possible to increase the voltage range by

15 x and to obtain a high input resistance and a small input capaci-
tance, can be connected to the input terminals Bu5 and Bub of the ver-
tical amplifier. The attenuator consists of the resistors R10 and R11
and has been made independent of freguency by means of the trimmers 01
and CZ2. A correction ring has been placed around B11 allowing thé stray
capacitances of R11 to be adjusted.

Time-base generator

Bla. Three-pentode~circuit

The valves B12, B13} and the pentode puxrt of Bi4 form a so-called
three~pentode~vircuit. The valve B12 operates as the charging pen-—
tode which charges the ocapacitors €21 up to €29, C57 with a con-
stant current. This cherging current IeB12 and consequently the
frequency of the saw-tcoth voltage can be adjusted by means of R6.
The ratio between the minimum and the maximum frequency (1:5) is
preset with R66, - .

In the first 10 positiors of SK3 the lower end of R6 is grounded
by means of wafer SK3I. In the three highest frequency ranges (SK3
in position 10,25 and 100 ko/s) the charging current is increased
by decreasing the oathode resistor of B12 in steps.
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Sucessively Ko, R6Y and R60 are thon copnsoted in parallel with

R62 by means of SE3I1Le

The periocdie dimcharge of the sharging capasitors takea place through

valve Bil, the cathode of whioh is conncoted to aB1? in the positions

1 up %0 10 *r2l. by maans of SEIIV. Buring the charging time B13 is

out off« Ao the ocapaciters are sharged the esthods voltage of B13

deoreanses wntil B13 staris conduoting, ocousing & nogative pulee aorcss
. R6B, which is fed through €32 (in parallel with one of the oapaocitors

G33 up %o C41 inol.) and SK2I to the control grid of the pentode

part of Bi4. This valve is then out off and its mnode voltage rises,

causlng gi1B13 to become atrongly positive,

As 8 result of this the discharge takes place rapidly. At the end

of the discharge IaB13 decreases and VeB13 increases. This voltage

rise reaches gl of the pentode rart of B14 in the form of a positive

pulee which oauses thia valve to conduct again.

Consequently the snode voltage drops, causing B13 to be out off thue

initiating the following charging cycle,

The amplitude of the saw-tooth voltage is determined by the direoct
voltage on g1B13Y. Thig voltage oan be varled by altering the soresn
grid voltage of B14 by means of RS, VaPB14 is then varied and con-
sequently Vg1Bi13.

The mexzimum obtainable +time-base amplitude is preset by means of
RmB2.

The negative pulse whioh is present on aB1} during the discharge

1s fed to the control grid of the cathode-ray ftube B15 through SK11,
€20 and €19 for Tly-back suppression. ’

B3b. Phase inverter

The symmetrioal saw-tooih voltage required for the horizontal de-
flection is obtained by making use of the phase inverter B11,

The saw=-tooth voltage on aBl12 ia applied to the horizontal deflea-
tion plate D2 through €42 while the deflection plate D2* receivesn
its deflection voltage from B11.

The left hand triode of B11 is connected as a ocathode follower.

The signal resches the control grid of ths right hand triode through
RB101 and R98. For the anode supply of Bi1 a voltage of +360 V is
used. Because this voltage is not stabilised; part of this unstabi-
lised voltage is applied to g1 by means of the voltage divider R99,
R142, R103}, R124 and R93, causing thé variations of the anode val-
tage to be counteracted. Adjustment is carried out by means of R99.,

Blo. Synchronisation amplifier

The triode part of B14 operates as a synohronisation amplifier and
buffer. The amplified sync. voltage is applied to g2 of the pentode
poart of B14 through C47. In order to prevent the sync. signal to be
superimposed on the saw-tooth voltage at the highest time-bass
frequencies through Cglk of B13 the same voliage is applied to the
cathode of Bi3, in opposite phase, i.e. from aTBi4 through HT75 and
C55. Adjusiment is ocarried out by means of €55.

®8 allows the direct voltage level of the sync. signal to be varied
with respect to earth and makes 1% possible to adjust for the most
favourable synchronisation-getting,

Bld. System switch SK2
This switch has the following positions:
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Position 1 {Int. deflection ~ int.sync.)

R53 is connected to gTB14 through SK2II and €58,

aB13 is connected to gl of the pentode part of B14 through C32,in
parallel with one of the oapacitors C33 up to C41 incl. and SK2I
cauping the time-base generator to operate as described under Bla,

Position 2 (Int.deflection - exbt.sync.)

The internal sync. signal is short-—circuited by connecting the
lower end of R53 with the +250 V side of R51 by means of SK2II,
gTB14 is connected with Bud through €58, SK2II, €49 and a filter
R84, €44, RE3,

Position 3 (Bxt., deflection - int. sync.)

The time-base generator is made inoperative by shart-circuiting
the anode resistor RT7 of the pentode part of Bi4 by means of SK2I.
gTB14 is connected to R53 through €58 and SK2II. The sync. voltage
on aTB14 is fed to Bud through €47, SK2II and €43 and can be used
for synchronisation of the external time~base generator, the ocut-
put of which is applied %o the horizontal deflection plates (Bul2-
Bull); SK10 in position "ext.".

Position 4 (1 x trigger)

aB13 is connected to +245 V through SK2I and €32 (in parallel with
one of the capacitors €33 up to C41 incl.) causing the time-base
generator to stop.

Also aTB14 is connected to g1PBi14 through C12 and R137 by means of
SK21I.

a) RB in position "1x"

Switch SK4 which is ganged with RB is clossd and makes the
following connections:

The internal sync. signal is short-circuited,; the lower end of
R51 being connected to +250V by means of SK2II and SK4.

g1PB14 is connected with Bud by means of SK?2I and also with
-85 V by means of SK4.

As a result of the large negative vof%age on g1PB14 this pen~
tode part is cut off causing the snode voltage to be high. Con-
sequently B13 is conduocting while its ocathode potential is near-
1y 245 V (load oapacitors not charged). If Bu3 and Bud4 are con-
nected together, the negative voltage on gi1PB14 is removed cau~
sing VaPB14 to drop sharply and oonsequently VgiB13. B13 is then
cut off and the time-base stroke takes place; rate depends on
the position of 8K3 and R6. As soon as VkB13 has dropped suffi-
ciently to make B13 conduct, this cathode voltage remains con-
gstant. On account of the RC coupling elements to the horizontal
deflection plates, the light spot will then slowly move back
from the right to the left.

b) R8 turned clockwise

Switch SK4 is open and Bud snd gi1PB14 are at earth potential.
The internal sync. signal from R53 then reaches gTBi4 through
SK2I1I. When no signal ie present the charging oapacitors are
charged and the cathode of B13 has & low potential. When s
signal is present it will reaoch the ocontrel grid of the pentode
part of B14 through C12/R137.
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If this grid becomes sufficlently negative as a result of the
elgnal, the penthode part will be out off causing VgiBi3 to
rige. B13 then gterts oconduoting and the fly-back takes plase,
When the aync. signal on giPB14 beoomes positive, VaPBi4 will
drop and consequently VgiB13. B13) is then out off and the
time-base stroke takes plasoe. The phenomenon is reproduced

with & speed which is dependent on the time-base frequency et~
ting. .

Position 5 (Int. defleotion = 50 ofs sync.)

In this positioh the time~bame generator operetes normally as in
position 1 but an alternsting voltage from winding 87 of transfor-
mer T1 is ueed for synchronisatlon. This voltage is spplied to
gTPB14 through R135, SK2II and C58. No synchronising signal from

the vertical amplifier is applied by connecting R53 to +250V via
SK21IX.

Position & (Deflection 50 ¢/s AG)

SK3 muet be placed in pomsition 11 (Hor. 0.2 -~ 100 Vroe). An alters
nating voltage from transformer winding S2' is now applied to Bu?
through the filter R76-C13 and SK2II. The time-base generator ias
inoperative (R53 connected to +250 V) and B12 acte ae & horizontal
deflection amplifier (see under Ble).

Amplifier for borizontal deflection (B11-B12)

When SK3 18 placed in position 11 the ocircuit is altered as followss

1. By means of SK3IV a resistor R59 is placed in the sncde circuit
of B12 instead of C57, C21 up to €29 incl. so that this valve
can operate as 8 normal amplifier.

2. By means of SK3III the resistor R88 with the parallel capaoitors
045 and 048 is connected in parallel with the oathode resistor
R62 of B12. The purpose of these capacitors is to correct the
responge for the highest frequencies. C45 is mdjustable.

3. The coupling capacitor C30 is placed between the wiper of R6
and B64 (g1B12). In the preceeding positions of SK3III this
capacitor was bridged by R136.

4, The junction R&T-RB6 is grounded by means of SK3I1I.

5., Bu? which was oconnected with the lower end of R6 is disconneoted
from earth by mesns of SK3I.

6. The connection betwsen aB12 and kB12 is broken by means of
SK3IV,

Cathode rTay tube circuit

The ancde of B1H is grounded.

Post-acceleration

An external post-mcceleration voltage (max. 2000 V) can be oconnso-

tod to BuB., The intsrnal post-acceleration voltage of +360 V with

raaspect to chassis is then disconneoted. The pioture beoomes brighter,
the smplitude smaller.

Foousing t This is carried out by means of R4.
Intenpitys Adjustable by weans of R3,
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Deflectiont The horizontal and vertical deflector plates are connec=
ted direct to Bul2-Bull and Bu9-Buio reaspectively.The
output of the built~in time-base generator can be taken
from the sockets Bul2-But3 (SK10 in "INT" position).
With SK10 in the "“EXTv position, the time-hase Zenerator
or amplifier is switched off and an sxternal time~basge
voltage or external signal can be applied. The asockets
Bu9 and Bul0 are provided with switching contacts so
that when plugs are inserted the vertiocal amplifier ig

sutomatically disconnected from the vertiocal deflector
plates,

Centerings A oirouit with 2 pairs of mechanically-coupled potentio-
meters (R1+R1' and R2+R2') has been applied in order to
enable the light spot to bae shifted horizontally or ver—
tically. With this cirecuit equal voltages of opposite
polarity are fed to the deflector plates sc that the
average potential between the plates remains squal to
anode potential and the focusing is unaffected,

Bxternal beam modulation:

For this, an alternating voltage (> 2 Vrms) oan be np-
plisd to Buld4. By moans of SK11 the lead between gi1B15
and aB13 carrying the blanking pulses is interrupted

and also the time-base generator is prevented from being
synchronized by the external signal.

Beam suppression:

Tho boam is supprossed by opening SKT7. If a switech or
polariuing voltage is connected batween BulS and Bulé
the trace can be rendered visible at any desired moment.
Due oare should be exercised as these gockets are at

a high potential.

B5. Supply part

C.
C1.

The direct voltage for the wvertical amplifier and the time-base ge—
nerator (horizontal amplifier) is obtained by means of B10, This
voltage is stabilimed by B7. The voltage fluctuations sre amplified
by BT and spplied ito the control grid of the regulating valve B6.
The reference voltage for BT is obtained from the neon valve LaZ.
The magnitude of the stabilised voltage is set to the desired value
by means of R111, Part of the current flows through R114 and R115.
R115 serves to obtain proper stabilisation for mains voltage vapi-
ations of + 10%h. L6 and €69 form a tuned circuit for 100 0739 The
high tension (=1200 V) for the cathode ray tube is supplied by the
pentode B9 which is connected as.s diode. This high tension is
stabilised by means of B8. The stabilised voltage of +250 V ig used
ag reference voltage for B8. The magnitude of the high tension is
et to -1200 V by means of R119.

CHECKING AND ADJUSTMENTS
Adjustment of the direct voltages

Cla. Set R1 and R2 to zero, RS, R6, R7 and R8 fully oclockwise,
S5K2 in position 1, B5K3 in position 3y BK7 in position "norm.",
SK5 in position ¥1. '

G1b, Adjust R111 to obtain a voltage of 250 V across C61/C62,
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C1d.
Cle.
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Adjust R114 until the voltage across ¢61/C62 remains practically e-
qual to 250 V when the mains voltage is varied by + 10% of the no-
minal value.

Adjust R119 to obtain a voltage of —1200 V between aB9 and chassisa.

The line on the screen should be made as thin as possible by means
of R132 at'the rear panel of the apparatus (minimum hum) .

Adjustment of R1-R1' and R2-R2' resp.

C3.

Connect a valve voltmeter (GM 6004 or GM 7635) between the wiper
R1(R2) and ochassis. Turn the knob until the meter reading is zeroj
then turn the knob with respect to its gpindle until it corresponds
with O on the front panel. Now conneot the meter between the wiper
of R1' (R2') and chassis., Slightly loosen the perew in the bush of
this potentiometer and, while holding the knob, turn this bush until
the meter reading is again zero. Tighten the screw. .

Vertical asmplifier

Cla.

C3b.

Clo.

Cid.

" Gle.

SK5 fully clockwise. When turning R7 the line on the scresen may not
move up and down. Adjust with Ri4.

Connect an AF generator to Bu5=Bub. Frequency approx. 1000 Q/B, S5K3
in position 3, RS, R6 and R8 fully clockwise. Make a few oycles

with & total height of 5 cm visible on the socreen. The input sengl-
tivity must be better than 120 mVrms per cm picture height. When BS

ig-removed- the-amplitude must drop-to half-ites value (tolerance

20%). Reinsert BS5. It must be pusasible “to extend the plcture to a
height-of -5 em on the screen without any digtortion being visible.

Connect & square wave generator to Bu5-Bub. At a square wave fre-
quenocy of 50 o/s the top of the pioture must form a thin straight
line. The ploture must be properly sguare and no distortion must be
visible. Adjust with R36. At 27 o/s the top of the plcture may be
slightly bent.

Square wave frequency 50 ko/s.

Unsolder C10 from anode B3. Connect the square wave valtage between
the loose side of €10 and earth. Boost the square wave voltage go
much that an amplitude of 5 cm is obtained on the screen.

Reproduce some squares on the screen and reduce the capacity of C14
go much that the most favourable form of rectangle is produced. Re-
move the square wave generator and resolder C10.

Connect the generator once more to Bu%-Bubé and again display some
squares with an amplitude of % cm on the screen. Then reduce the ca-
pacity of €5 until the most favourable form of reotangle is produced.
Check the whole freguency range up to 200 kc/s(if possible to 500
ko/s\ during which BK3 and R6 are adjusted continuously. No distor-
tion of the original signal should occur in any part of the frequen-
cy range. The horizontal t6p of the square wave pulses must remain
straight over the entire range. '

For checking the frequency response an AF generator and a stendard
signal generator muet be used. (Sockets Bu5-Bub) . .

The frequency response should comply with the limit given below.
Reference freguency = 1000 o/s; amplitude adjusted to 5 cm.
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mgmn

1 o/s 85% 118 mVrms/om 100 ke/s 100% 100 mVrms/tm
3 o/s 130% 17 mv s 1 Me/s 100% | 100 mV "
10 ¢o/s 110% 91 mv 3 Me/s 95% | 105 mV "
1000 ¢/s 100% 100 mv ¥ 5 YMe/s 90% 111 my ¢
10 ko/s 100% 100 mV " T Mo/s 70% | 143 mv

C3f. If the switeh SK5 is set to position 10 x the attenuation must amount
to approx. 10. When the square wave voltage is increased by a factor
70 the helght of the picture must remain about the same.

C4. Probe

f4a. Connect the probe to Bu5-Bub. Apply a square wave signal of § kc/s
to Bui18-Buig (111) and adjust the omcllloscope to obtain a statlonary
picture.
Then apply the square wave signal to Bul7-Bu19 (15:1). The wave form
should remain the same. If necessary readjust C2.

The rubber sleeve can be removed by rolling it off.

Before the sleeve is put back around the probe apply talcum powder
to the inside.

CAb.In case the original probe is replaced by & new one proceed as fol-
lows:

1. Remowe ths rubber sleeve and the metal casing.

2. BSet C2 approximately at half its capacity.

3. Connect the probe to Bub-Bub.

4. Apply a square wave signal of 5 kc/s to Bul7-Bu19 (1511) and sd-
Just C1 until the picture is approximately square. €1 consists of
a length of polythene cable, one core of which is cut off to ob~
tain the correct capacity.

5. Then adjust G2 until the square wave form is equal to that without
attenuation. ’

6. Mount the metal casing and fix 1t with the appropriate screws. In
case this csuses the square wave form to alter, shift the metal
band around R11 slightly without touching R1 with the handas.

If necessary slightly readjust C2.
7. Mount the metal casing again and repeat point 6.

NZB., If the trimmer C1 is defective it can be replaced by a piece of
twin lead the code number of which is given in the Elecirical
Parts List. The screening braid has to bBe removed and replaced
by the insulating sleeve from the old trimmer.

€5. Time-base gensrator and horizontal amplifier

C5a SK2 in position 1, SK3 in position 6, R6 fully clookwise. Set R5 to
obtain a picture width of 6-7 em. Connecot a square wave generator or
an AF generator to Bu5-Bub and make one somplete cycle visible on
the screen. Then turn R6 fully anti-olockwise. 5 to & complete cycles
shduld now be visible. If necessery readjust R66. Bemove the input
signal to BuS5-Bub, :
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MECHANICAL PARTS

O

Qty |Fig. | Item Description Code number
11 3 1 Valve holder EF80-ECCBI-ECLBO-PLBI-ELE4| BI 506 59.0
1 2 2 Valve holder GZ3?2 B1 505 26.1
i 2 3 Valve holder DG10-6 B1 505 67.0
1 2 4 Anode contact DG10-6 B1 885 D6.0
4 3 5 Valve holder La2-Lal-EF91 Bj 506 55.0
1 4 6 Spindle B3 870 9.0
1 4 7 Spring A1 986 06.1
1 4 8 Bushing Al 612 06.0
1 4 Q Graticule M7 748 11.0
7 | 4 10 | ¥nob ¢ 22mm B1 545 07.0
7 4 11 Cap for knob 23 653 40.0
1 4 12 Ingtruction plate M7 188 46.0
i 4 13 Emblem holder S8 060 76.0
1 4 14 Philipe emblem S8 159 52,0
4 4 15 Knob ¢ 30 mm E2 440 67.0
4 4 1€ Cap for knob 23 €53 18.0
12 4 17 Serew for knob A9 999 98/2x17
4 4 18 Arrow for knob 23 680 53,0
1 4 1¢ Lens (green) A9 861 05.0
6 4 20 Plug socket B1 615 00,0
1 4 21 Insulating plate M7 o111 58,1
1 5 22 Voltage adaptor ¥7 701 120
1 5 23 Mains socket M7 €03 27.0
2 |5 ? Fuse bolder VL2-VL3 B1 506 53.0
3 5 25 Plug socket with switch A3y 186 07.0
5 5 26 Plug socket B1 615 00,0
1 5 27 3lide switch vy 577 28,0
1 5 28 Male socket N7 751 52.0
im | 8 29 Screened cable R 209¥A/01BBC
1 8 30 Rubber aslesve M7 047 10.0
4 8 39 Screw ¢ 1 mm 07 333 01.0
1 8 32 | cap M7 053 22.0
1 8 33 Measuring prod. M7 731 19.1
1 8 34 Probe casing M7 696 68.0
1 8 35 Spring M7 767 09.0
1 8 36 Disc A9 864 12.1
2 8 37 Single pole plug E2 556 18,0
1 8 18 Plug 2 796 43.2
2 8 39 Cable tag 08 189 z2.0
2 8 40 | Milled nut A9 999 92/13
i 8 41 Brass sleeve E2 098 49.0
i 8 42 Outer shsath E2 098 50.0
1 8 43 Plug (complete) A9 865 45.0
JM/RSw
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c12
613

€16
17

C47

150

1000
0,139
3300
10000
33000
0,15
7,22
A}

80 mm

ST 634 34t

28 100 99,1
B4 a1
08 141 90,0
7 573 29.0
K7 573 29,0
M7 573 29.0
T 573 30.0
M7 573 n3.0
K7 450 01.0
M7 513 n6.0
BT 513 D6.0

énzos KH/0ABB0

soe ohapter (O4b

28 212 36.4

49 999 06/V100K
49 999 06/120%

A9 959 07/45E-2715E
49 999 n6/220k

48 313 29/10

AC 5309/25+25

A9 999 nef2rox
A% 999 04/1008
A3 999 06/220%
A9 999 o6/zinx
49 999 07/458~2758
A9 999 06/z20K
A9 999 N6/100K
A9 599 ou4/2z0m
L9 999 N6/ 100K
49 999 06/V47K
AS 999 06/V4TK
A9 999 05/27E
A9 995 05/1508
A9 999 nS/270B
A9 999 n6/VIE
A9 939 16/V 390K
A9 995 06/V3K3
A9 999 06/V10K
AY 995 06/V3IK
A 539 0é/V150K
A9 999 n6/220K
A9 939 06/ 100K
A9 999 05/150E
A9 599 05/688
A3 599 05/150%
A9 999 n5/270%
A9 999 o6/ViK
A9 999 DE/VIK)
A9 999 06/V1iok
49 999 06/V33K
A9 999 06/150K
A9 999 06/ 390K
A9 999 06/470K
A9 999 06/22%
A% 999 04/16B
A9 999 07/45E-275E
AY 999 06/470K
A3 999 08/470%
A9 999 06/2k2
A9 999 06/22x
A9 999 04/150%
XU 052 16,0

A3 999 06/100K
;48 31T 59750450
XU 052 16,0

A9 939 06/33K
A3 999 05/158
49 999 06/22K
A9 999 n6/V220K
AS 999 06/10K

gaﬁ 317 549/50450

A9 993 c6/220K
48 347 1o/sK

48 113 1o/Ri0K
A3 999 06/470K

§4B 317 61725475
A9 999 06/470K
§40 M7 61/25+25

A9 999 06/Vi0K
A% 999 L/ V10K
A9 999 os/22K
A9 939 n4/1¥s
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R23
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R27
128
Rey
R
R31
B33
R34
Y
R36
R37
R38
Ri9
R4Q
r41
R42
R4
Rdd4
845
46
R47
48
49
50
151
352
53
RS4
R55
RS6
R5T
R58
59
i3]
R6A
R62
R63
RE4
65
RGG
RET
RES
R
R70
R71
RT2
RT3
R74

1 e

1 ¥

1 dud

1 1)
Nt Wi
7,5 Mu
50 e
50 L]
2 Ky

1 iz
1s2  Mu
1,5 Ha
10 Hu
470 u
4,7 Ma
10 k2
0,15 Mi
13,5 ku
50 oai
1o Yy
50 ki
220 @
2,2 ka
120 @
0,1 My
470 W
15 Ma
150 @
1e2 Wi
2,2 ka
6,8 ka
47 P
47 2
N33 Mu
470 Y]
1 Ha
1,8 ka
180 [
1 Ku
470 s
330 ]
600 e}
120 Bl
900 i
47 u
1 My
470 \
900 u
252 k4
150 "
1,2 ki
47 o
3,9 ki
0,47 ku
5,6 Ma
5,6 M
io i 14]
10 My
16,5 ko
390 Q
6,8 kg
39 ka
41 a
470 Q
2,1 ku

1 Mo
0,22 Yu
960 R
47 W
417 2
12 &2
47 u
56 kf
23,5 k2
12 k
1 Yu
23,5 ka
3¢3 ki
47 “
41 Q
10 971
0,4 Wu
56 kQ
82 ki
220 ke
100 &
242 ¥a
390 &
0,62 Hw
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799 NI/ 4708

09/3308
01 par.
a3/ 1208
05/209%

9 10/473

00/ 13

9 0n/4708

00/2KT par.
nn/2x2

2 00/1508
9 00/ 1K2

0/473
00/ K9
M/ 4T0K

9 00/5H6

00/5u6
o0/ 104
o/ 1o
02/ 33K pax.

9 00/ 1908

D0/ 6K8
00/ 19
00/41%
o0/ 4708

5% 20/2K7

M0
70/220K
0o/5608
n9/473
00/478
20/12%
no/aTs

0,/ 56K
03/100K par.
on/12%
oVATH
/100K par.

G 0%/1Ky
b 0n/473

on/478
on/10K
36.n




GM 5654 X |

RO 7 ¥o A9 999 00/ B12T 0,47 ¥u oo/4ToK
91 0,15 Ui 49 399 00/150K 1128 47 K 05/47%
B2 28 ki 2z A% 997 00/56K par. 7129 0,47 ¥a 3 00/4708
R3) 0,56 Ma Ag 449 0n/560K R3O ® 50 a 2x 5 07/1098 par.
R94 47 i 49 599 00/47E i3 = 50 w 2x 5 00/10CE pax.
95 10 un A9 999 009’1034 2132 50 u 29,1
296 19 k4 A9 399 00/39K R133 47 u $ 00/478
BT 270 i A3 999 00/2708 R34 47 u 9 09/47E
r98 41 u A9 999 00/478 2135 41T ka 00/47%
B9 0,1 M@ 49 472 28,0 2136 0,47 ¥2 9 09/470K
2100 18 ku A9 939 00/18% R137 5,6 kg 0%/5%6
R101 0,12 M A9 999 0o/ 120K 136 3 [ 4x 90/ 12E par.
Bio2 6,2 ku A9 999 ocs//wmgw, 1139 0,27 ¥a on;amx

AD 999 on/qx7)T R140 0,22 uu 00/ 200%
0103 0,)) Mo A9 999 oo;ssmc finee 22k-0,1 Ma 00/ 22800/
RYO4 47 2 A9 999 0o/475 100
R105 47 a 49 $99 O0/41E H143 47 i A9 999 00/478
R106 6,8 ko A9 999 Q0/6k8 R144 4,% k8 A9 999 90/3X3
R107 0,1% Mo AY 999 on/izoK A9 999 0o/1K Y#Or”
R108 i U £S 999 00/18 7
2109 A7 2 49 999 00/47E g; EF80
B110 2),5  ka 251 A9 999 00/47K pax. = gm
RI1Y 0,1 Ma 49 472 28,0 33 g'
RI12 0,22 Mo A9 959 00/220K ;‘* EL&Q
RI13 47 u A9 599 00/47E o BLa
R114 500 Q 48 516 10/900R b
B115 1,8 ko 4B 496 10/1¢8 Bg prto
R116 10 Mo A9 999 00/1 B Piﬁ%
RI17 1 ko A9 993 00/1% 3 P
R11D 0,1 Mg A9 999 00/100K oo gégg,
R119 1 ua 45 472 34.0 B2 5?‘80
R120 1,5 Mo A9 999 00/ 145 313 E;BO
R1214 1,2 Mo A9 999 oo/1u2 Bia Py
r122 1 ka A3 599 vo/ix e im °
R12} 680 a AS 999 00/680E E o~
H124 £80 0 49 999 00/680K lai 80341/00
R125 0,47 M A9 999 00/470K 1a? 8542
126 0427 Mo 49 999 00/270K La3 B5A2

"Pase wearatanden zijn ter bovelliging van het. apparnat vastgeaoldesrd met tin, dat een laag smeltpunt heeft(iﬁoo ¢
BiJ een korteluiting in het voadingsgedeslte rakon deve woerstandsn loe, waardoor de hoogepanning wordt utigeschaiceld.
BLJ reparatis zo mogelijk da nog aanwezige tin gedbrulken.

) ord?r to proteot the apparetus, thase resistors have been aoldored into place with solder baving & low melting-
point (1807 ¢).

If e short-oirouit ocours in the power Bupply, thess resistors fall off thoreby switohing off the H.T. supply.
%hen replacing these rapigtorg, use as much of the original solder as possible

R?oux‘ protéger llapparell, ces résimtances ont 8t4 apudéss aveo de l'dtain & souder d'un point de fusion bas (180° Cc).
Aveo un aourtolrcuit dans la partie d'alimentation ces résistancen se détachent, en muite ds gquol la huute tension est
ddoonnentde.

Bn ons de véparetions utiliser la soudvye dipponidble snoore, wi possibloe.

"ple Schutemasnregel sind dieae Wideratinde dem Apparate wit LBtzinn, das einen nledrigen Sohmelepunkt hat {180° C) fout-
golitet. Bel olnem Kurzeohluse io Speleungsteil werden dlene Viidersiiinde loslassen, woduroh die Hochmpannung aumgs-
sobaltet wird. Ded Reparzturen wenn abglich das nooh vorhandens Zinn verwenden.

# Pera proteger el aparato, se han soldada estas resiatoncias oon ostsfio para soldadura de un punto de fusidn bajo (180° c).

En oupo do un cortooirouito an la fusnts de rlimontacién eptas renimtencisa ee suoltan, por lo que la alte tensién e
dassoneots. Pers reparapionss erse el eatafio dipponible todavia el posible.

JU/HE
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NV PHILIPS
GLOEILAMPEN.
FABRIEKEN
EINDHOVEN

Ho. Cai1s6

DATE 29-6-54

CENTRAL GROUP: P.I.T. E.M.A.
SERVICE ARTICLE:  0Oscilloscope /%7

DIVISION
VIS TYPE: G 5654%

RE: Modification of Service Notes

Owing to modifications in the circuit of the valveg B3, B4 and BS
(vertical amplifier) the following changesg have t0 be made in the Service
Notes:

1e Text:

a) Page 3,
The second half of Bl should read:

Reproduction of the highest frequencies is improved by the correction
coils L7, L2 and L3. With the aid of R3& in the grid circuii of B}

the RC product (R34+R36)xC6 can be varied, as a result of which the
loseges for the lowest frequenciss can be compensated. Should the tctal
resistance of R34+R36 in the turned back pocition of R36 still be too
high, R34 can be reduced by parallel connection of R145.

The plate AC voltage of B4 is fed via R41, G15 and R47T to the control
grid of BS5. The anode~ and cathode resistance of B5 (R48 and R50 resp.)
are equal so that two equal but opposite voltages are obtained for the
vertical deflector plates.

With the aid of €14 in the cathode lead of B4 the response curve

for the high frequencies is corrected.

When applying internal synchronisation, the synchronisation signal
for the time base generator is talken from the screen grid of B4.

b) Page 8, C3b.
All after "When B5 +.o...." must be deleted.
C) Page 89 CB)C&

Add: The range of R36 should be shifted if necessary with the
resistor R145.

2. Pigures.
a) Sheet T and II to be replaced by the enclosed shect.

b) Sheet III: correct figure 4.
Switch S5K5 has only two positions:
x10 (o the left) and x1 (to the right).
The middle position must be deleted.




e

3. List of electrical parts.

Deleto
L4 10 pH MT 573 30.0
o 10 uF 48 313 09/10
C17 220 pF AS 999 04/220%
Change
old new old new
‘R41 | 330 @ 1,1 k@ 2 W A9 999 00/3308 2xA9 999 00/2K2yar.
R42 600 @ 2 V| 60 kQ 2xA9 999 00/1K2par. | 2xA9 599 00/120Kpar.
R46 1 MR 1,2 MQ A9 999 00/1M AS 999 00/ 12
R48 900 R I W [1,1 kp 2 W IxA9 999 00/2KTpar. | 2xAS 999 00/2K2par.
R49 2,2 ku 2,7 ki A9 999 00/2K2 AS 999 00/2KT
R50 150 @ 1,1 k@ 2 W A9 999 00/150E 2xAS 999 00/2K2par.
C52 | 0,1 pF 0y1 pF A9 999 06/100K A9 999 06/V100K
Add
R145 330 kR A9 999 00/330K
R146 2,2 MQ A9 999 00/2M2
R147 10 MQ - A9 999 00/10M

CENTRAL SERVICE DEPARTMENT
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H.V. PHILIPS
GLOEILAMPEN.
FABRIEKEN
EINDHOVEN

No Cd26

DATE 17=2~55

CENTRAL GROUP: P.I.7 = BE.N.A.

SERVICE ARTICLE:  Measuring apparatus.

DIVISION IN/Nz

TYPE: Uscillographe Gl 5654 - Gif 5654%,

RE;

a)

b)

The capacitance of the mica capacitor C57 has been reduced from 15 pF to

AR S mmnﬂfﬁ

10 pF'y as it has appeared that the highest time base frequency is
diffiecult to reach.

Also the length of the wires of C42 and €46 to SKi0 exerts influence on
it and this should be therefore as small as Possible.

The resistance of R20 of the step attenuator ig changed, as the attenuation
attained was not 10x, but 12x.

For the apparatus Gi 5654, R20 has increased fron 560 to 680 i, for the
apparatus GM 5654X from 220 to 270 4.

The input of the horizontal amplifier has been modified for the following

reasons (see cirocuit diagram of the Service Notasg)-

In the positions 1 up to 10 included of SK3 (time base generator), the

potentiometer R6 (and therefore also Bu2) is earthed via the switch con=

tact 8K3 I, 43 the time bage frequenty 1is adjusted with the aid of RE.

In the position 11 of SK3 (horizonteal amplifier) an input signal is conneor-

ted to the socket Bu? and the Junction point R67/R86 is earthed. The

amplitude of the input signal is adjusted with the aid of R6 and the
signal is then fed vig €30 to the control grid of B12.

If during the +4ime that the voltage to be amplified remains connected to

Bu?, SK3 is switched back from position 11 to one of the positions 10

to 1, the input signal is connocted to earth, via the switeh contact BK3I,

4 and the possibility exists that the thin flexible wire between the rotor

contact disc of SK3I T and earth burns.,

The modification comprises the following points (see circuit diagrams

enclosad),

1. The soldering tags of the sockets Bul are no longer interconnected, but

tnis socket is now used asg switch socket (SK12) which takes over the

function of the stater contacts 21 and 24 of SK3 IT. Only when intro-
ducing a plug, Bul and the Junction point R67/R86 are earthed.

<> The stator contacts 2% and 24 of SK3 IT are used in position 11 to
interconnect the socket Bu? with R6. In the other bositions of 5K3,

16 remains earthed.

3o ITn the position 6 of SK2, the horizontal amplifier is fed with an
internal elternating voltage (50 o/s) derived from the Junetion point
C13/R67.

In order to be able to adjust this voltage with R6, the point R67/386
should be earthed withoug having introduced a plug in Bul. The stator
contacts 3 and 6 of the wafer SK2 T take care of this.

The type number of this apparatus; in which the above modifications have
been made, is provided with the Jetter C,

Nr. 0ld code number New code number

57 A9 999 05/15% A9 999 05/108

20 (A9 999 0095603 A9 999 00/680E-+Gii,5654
(49 999 00/2208 A9 999 00/270E-+G 5654x
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