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L'apparedl ci-dessus 4 subj avec satisfaction les essais
Bt controles aux différents stades de sa [zhrication.

Il est garanti pendant UM AN, 4 dater de =a sorle
d'usine, conire tout vice de canstruction su de ma-
id¢re premigre, 2 'exclusion des lampes et redres-
LET N

Celle garantie comprend le remplacement ou la
réparation gratuite & notre Usike da loute pides ou
partie de montage reconnue défectueuse. Les frais
de port et éventugllemsnt de Vemballage restent a
la charge de nos clignls.

En eas de réparation par les soins de nos dépanneurs
officiels, las pigces de rechange =ous garantie sont
fournies gratuitemsnt ; seule 13 main d'ceuvre sara
facturée & prix réduif,

Nous déclinons notra respensabilité en cas de mal-
fagons survenues lore de I'ulilisation ou & |4 silte di
modificsticns ou réparations non conformes effec-
tueas sur nos appareils pendant le délal de garantie.
Apres Vexpiration du déla d'un an, nous reslons,
aimsi que nos Agences, & lentidre digposition de
notra clientéle pour toute remise en élal au meil-

- lewres conditions.
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TELEVISION WOBULATOR Type 210
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I - GENERAL -

"7 This instrument has been designed for production lines
and research on wide band amplifiers such as those used in television
and Irequency modulation receivers. Its outetanding performance is
due to the incorporation of original ideas gpecially adapted to this
new technigque.

In particular the range 5 - 220 Mc/s is covered on a
gingle scale without ewitching. A1l I.FP, stages can therefore be
aligned, whatever may be their working frequencies, and so can R.F,
and local oscillator stages up to and including 220 Me/s.

This very wide frequency range is obtained by using the
difference in frequency between two oscillators,one being swept about
o fixed frequency and the other being unmodulated but variable.Both
frequencies are always higher than 220 Mc/s,

A great advantage of this system is that only the wan-
ted freguency can sot on the oircuit under test,all other freguencies
being higher,This result is not possible if the sum of the internal
oecillator frequencies is used,

Other features are:

Fregquency eweeping is obtained by a system of wvariable
permeability.Neither mechanical parts nor electronic tubes are used,
this leading to stability and linearity,

The high attenuable output allows the use of any opoill-
loecope provided with a horizontal amplifier,even if the oscilloscope
1s not very sensitive or the receiver out of alignment,

II - DESCRIPTION -
- (See circuit diagram)

A)R.F, group :V2 is an osgillator whose frequency is
Bwept about the fIXsd Freguency of 260 Mc/s,The sweep is obtained by
the use of a ferrite core in the osecillator coil.A permanent magnet
provides a stable polarizing field which fizes the working point and
a coil wound on a stack of A,F, iron stampinge provides an alternating
field which sweeps the permeability of the Territe core about the Wor-
king point .The polarizing field determines the centre frequency and
the alternating field,which may be controlled from the front panel,de-
termines the sweep width,] to 20 Mc/s in 5 steps,

V 4 is an unmodulated Lecher line oscillator whose
frequency 1s variable from 260 to 480 Mo/s.The line length,hence the
frequency,is controlled from the main diaL.

V3 is a mixer to whose grid the outputs of V2 and V4
are fed,The output of V3,which includes the range 5 to 220 Mc/s,is fed
to an attenuator whose output impedance 1s 75 Ohme in all positions,
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[ransformer T 1, which provides the modulation current to the
li.l'y section , also delivers a voltage whose phase is ad justable with
respect to the modulation and which is used the ogecilloacope horizontal

pyoeep,
Curves should be taken with the return trace blanked, the R,F,
output being suppressed during the return trace,
C) Power supply -
A normal power supply feeds the oscillators and mixer.

D) Stray radiation suppression -

The prindipal screen is that over the R,P. section with filters
in all outgoing leads, A second screen ig the metal case and front panel
with filters in the horizontal sweep output and in the power line.

I11 - WORKING_ INSTRUCTIONS.-

S T

Before connecting the power supply moke sure that the power
pupply voltage switch is in the correct position for the power supply
in use and that the power supply frequency is 50 - 60 c/s.

Connect the output of the 210 to the input of the receiver
under test by means of the unmatched 75 Ohms cable supplied,

Conneet the oscilloscope vertical amplifier to tho debector
load resietance of the receiver.

Connect the oscilloscope horizontal amplifier to binding posts

Set the oscilloscope horizontal amplitude so that the wholc
vf the trace arpears on the sereen.

Set the TRACE switch to ADJUST,

Set the main dial +to the required centre frequency and the
OWEEP WIDTH switeh to the width required.

The curve may then be made to appear conveniently om the
ogcilloscope screen by a judicious use of £

the 210 attenuator,
the receiver contrast control, and
the oscilloscope vertical amplitude control,

_ The use of these three controls will usually bé sufficient
‘to produce a conveniently sized trace without any sign of "noise" or
isaturation. If, however, the 210 attenuator steps of 10 are too widely
wpoced,the 10 dB coaxial attenuator intorposed in the output cable
Wwill give intermediate steps. y

|
| e

-




i iy = o

Superpose the forward apd return trace curves by means of
the ADJUST FHASE control.

Set the trace in the centre of the oscilloscope screen by
ndjusting the main dial.

If necessary retouch tho oscilloscope vertical amplitude
control and the phase adjustment.

Jet the TRACE pwitch to RETURN BLAWKEED to produce a single
curve with a base line,

Marker in pase band,-
. The main dial 18 cngraved in centre fregquencics,i.oc,.the fro-
| quency to which the centre of the trace corresponds whenthe phase is
correctly mot,but gonerally this is not sufficiently accurate to evalu-
nte fregquency and a marker 18 nocesgary.

If the output of an uwnmodulated R.I'. gonerator,the METRIX 936
for instance,is injected into the coaxial MARKER jack a pilp appeare on
tho curve traced on the oscilloscope screcn.To aveld deforming the curve
the marker output should be reduced to the minimum consistent with ade-
quate visibility of the pip, (50 o I00 mV).

If the pip should appear too wido on the curve the pass band
of the osecilloscope amplificr should be reducced by connecting a small
oopdenser in parallel with the input.Since the sides of the curve to be
observed correspond to relatively long rise times the pip will be redu-
ced in width but the curve will not be deformed.

Remarks.-

Stray radiation by marker.-

Under cerfain cond1tions when the receiver gain is set to
moximum,measurements may be rendered difficult by stray radiation of the

pwept frequency from the cable connecting the marker generator to the 210,

To avold this effect disconnect the marker from the 210 and
conncet an unscreened lead to the marker output.

Bring the open end of this lead near the receiver input.Cou-
pling to the receiver will take place by radiction or stray capacity.

et e e B Bt i et e e e s i

i The input impedance of certain circuits may be far from the
75 Ohms resistance necessary to match the 210 output cable and,although
this may not deform the response curve obtaincd,the circuit and cable may
become sensitive to the approach of the hand,To avoid this state of af-
foirs connect the 10 dB aticnuator at the end of the 2I0 output cable

Innd conncct the output of the attemuator to the circuit under tesb by
shortest posgible connections.

i Stage by stage mespurcments,—

Whether the amplifier is staggor tuncd or contains over cou-
pled circuits there are times when stage by stage meosurcments become

L & aa




pueossary.An overall cheok docs not dircetly roveal which eircuit to adjust
41 the amplificr is out of alignment.Since the circults of thesc amplifiers
bruv tuned by extremely small capacities,often stray wiring and interclectro-
fou tubc copecities,it is impossible to make connections to them without pro-
fucing dotuning.
Nevertheless,with the two probes available the 2I0 can be used to pro-
Qucc a response curve for un single circuit,The injector probe (see circuit
8 ingram} matches the 2I0 output cable and conncets to the grid of the tube
recoding the circuit under test.The condenser avoids short circuiting any
«Cuavoltages present whilst the 75 ohma resistance renders the grid circuit.
perlodie. The detcctor probe connects to the plate of the tube following
ho cireuit under tost, The condenser blocks any D.C. wvoltagzes and the
Y ohme resistance renderes this plate ecircuit opericdic. By this means the
ircuit under tost is not perturbed and all other tuned circuits are so
onvily damped that their response curves cannot disturb the measurement.
Use_of the filter.-
In a fow capes the prescnce of unwantcd freogquencies may ronder an
pd justmont difficult : this may be so with neutralised R.F. stages or with
Enrtu§? receivers whose image frequency i1s 260 le/s (froguency of osecilla-
or V).
To supprees these unwanted frequencies o low pass filter is awailable,
put-off frequency 230 Mc/s, which is connceted in the 210 output cable.
Miscelloncous precautions -
Line and frame fregquency generators in a television receiver produce
lgh amplitude signols, wvery rich in harmonics, which may be pickad up
§ iroctly by the oscilloscope vertical amplificr and its connections.

Where possible it is a good thing to disconnect these generators
Fn long ag this docs not radically chonge the amplifier B supply wvoltage.

| Another advantage of doing this is that the picture tube high tension
| isoppears and so there is no need for the excessive precautions which
- therwise are neceesary.

" IV - TBCHNICAL CHARACTERTSTICS -
froguency & 5 To 220 Mc/s In ofie range

jecuracy : That of the morker generator (o.g. MBTRIX 936)

gubput : Hot lees than 100 mV attenucble in steps of 10 dowm to 10 uV.,
fwoop width :+ 1 ~ 2 -~ 5 - 10 - 20 Mc/s.

incarity : 10 % at sweep width 10 Me/s.

owor supply : IIO - I30 - 2207V, 50 - 60 c¢/s

130 V may be roplaced by 160 V ) on demonds
220 V, may be replaced by 240
ower_input ¢ 35 VA approx.

bog ugod ¢ 2 X BC Bl = 16 J6 - {2z6TA4.

oight : 20 1be 8 ozs (9,300 Kg)
imensions : 20 x 11 1/2 x 7 5/8 1ins,(510 x 295 x 195 mm) overall
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METRIX PART N¢

Jymbol Valuc DESCRIPTION
RESISTANCES

R 1 IxR + 5 % PE IO MCB

R 3 0,I Mo 1/2 W, I0 %

R 4 70 KR I/2 W, IO %

R 5 20 KR I/2 We IO %

R 6 75 KR I W, I0 %

R 7 I0 K@ I We JO %

R 8 300 1 I/2 W, I0 %

k9 1005 1/2 W. I0 <

R 10 37IR I/4 W, 1%

R II 3719 /A We 1%

R I2 371a I/4 W, I %

R I5 3710 | I/Aa W, Ig

It I4 4I9 | I/4 W, I %

R'I5 45,89 I/4 We I %

R I6 45.8% I/4 VW, 1%

R IT 45,89 I/4 W, I %

R I8 91,72 /4 W, I %

R I9 2008 e 5%

R 20 20 ER I/2 W, I0, %

B &1 IER I/2 W, I0 %

R 22 2 K% £ ¥s IO %
POTENTIOMETER

R 2 50 Ew ALTER Typc VC 45
CONDENSERS

CcI IS U F Eloctrolytie 500-550 v

c2 IepF? Eloctrolytic 500-550 +

g3 Filter Mica :

Ca 30,000 pF approx, | Paper 500/I500 V

C5 I P approx, Paper 500/I500 V

¢ 6 0, qu I0 % Paper 500/1500 V

i) Filfer Mica

C 8 Filter Mica

g9 Fltor Migao

¢ IO Filter mica

g IT Filtor miecao

¢ Iz 22 pF 20 % ceramic RT

¢ I3 1,8 pF 20 % ceramic RT

C I4 Mlter micn

¢ I5 1000 pF I0 % mica

¢ I6 50 . pPF ALTER button type

¢ IY Fllter mica

UE 29

UA 60
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Symbol Value Deseription METRIX PART N©
IRANSTORIMER
g Power supply La 87
PILIZRS
LI Power supply LC 46
L2 Power supply LC 46
L 3 Opecillo swoedp IC 81
L 4 R, P, ILC 46
L 5 R, F, LC 46
L 6 R, P, LG 46
T R. P, LC 46
I 8 R, F, LC 46
L9 SWEEP_W/IDDI IB 27
SUIICHES
A Power supply EE TO
B Swecep width EE 95
0 Attonuator KE T4
FUSE
I I.5 A Ab 44
TUBES
o EBEX 4 (6 FE &) Reotifier
¥ ECBI Swept oscillator
V3 6 dJ 6 Mixer
V4 E CET Variable oscillator
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post =o#0V
Switch A posz =vr30v [f60V)
posS = 820V (240v) :
post = 1 N 6BX4 (6x4) ECaf
osg = 2MNcis
Switech B ;gss =5 M Voltages measured with METRIX #76 on range giving
RS =Nt greatest deviation . i

pOS S = 20 Mcss

post = fouv
pesg ={oopy
Switch C posz=1tmy
posd = fomy
poss=foomV

Wobulator type 210

Schematic Diagram
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LIST OF ACCESSDRIES ”

Qeantity Designalion | Melrix N*

! Wobulalor ype 210

/ Power cord AG 1

/ « Dulpul coble HB 75

/ Morker cable HE 73

! 0 8 ollenvolor AA 92

! Injeclion probe ' HA 164

! Deleclor probe i HA 165

! Deleclor probe cable HA 166

! Low. perss Flfer, 5 = 230 Me/s HA 167

7 Filler coble HA /68

Accessories 210




