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" FERISOL
SERVICE *

The term « FERISOL SERVICE »
covers a combination of facilities
designed to assure our customers
maximum profits from their relations

with our various departments.

« FERISOL SERVICE » means that
each FERISOL product benefits from
the experience of our different tech-
nical services, first in our labora-
tories and, after delivery, throughout

its normal service life.

INSPECTORATE LABORATORY

The « Inspectorate Laboratory » is responsible for the performance of all acceptance test, prior to delivery to the
customer.

The laboratory is equipped with all measuring instruments and standards, as required for the performance, under the

highest conditions of accuracy, of all voltage, current, frequency, capacitance, power, distortion, etc... measurements
— at low, high and very high frequency.

| T = TECHNICAL RECORDS

Each instrument is supplied with its individual technical file. This shows, at a glance, all the specifications and
performance capabilities of the instrument. The technical file also includes operating and maintenance instructions,

! a circuit diagram and, if required, a set of curves used for the purpose of calibration, and a copy of acceptance report
of the model, as issued by the Govermental departments.

| N = ACCEPTANCE REPORT

This essential item of the technical file is in the form of tables listing all acceptance test data. All test data are
set out against standard values.
— A FERISOL engineer is assigned the task of verifying the results of the tests, in the presence of the customer who
is given every opportunity to observe the instrument under actual operating conditions, and to carry out any test
as he deems necessary.

The test report, drafted in duplicate, bears the date of acceptance and is signed by the two parties to the acceptance
& procedure.



PURCHASE ORDERS I

Orders placed with us are always acknowledged by written confirmation specifying the terms of sales : date
of delivery, method of shipment, terms of payment, etc...

WARRANTEE B = o =

FERISOL instruments are warranted, for a period of one year, against defective materials and workmanship.
The warrantee covers any repair that would prove necessary during that period, except such repair as would
result from maloperation, shock, overloading and, generally, misuse of the instrument. The warrantee appli-
cable to electron tubes is that extended by the tube manufacturers.

OVERHAUL AND SERVICING

In respect of each instrum ent returned to us for overhauling, outside the period of warrantee, a specialized
department prepares an estimate which is mailed to the customer within the ten days following receipt of
the instrument. Overhaul work begins immediately on receipt of the customer's acceptation of the estimate.
and is normally completed in about two or three weeks.

The facilities of our Inspectorate Laboratory are available to customers who wish to have the overhauled
instruments verified in their presence. A " partial " acceptance report is established, wherein the items
reported by the customer receive special consideration. Incidentally, we urge customers to send, with the
instrument returned for overhaul, a briefing note describing the nature of the fault, as intermittent faulcs
may well escape during the repair work.

Overhauls are warranted for a period of six months. subject to the provisions of the preceding paragraph.

PACKING AND CRATING I

In the case of crated instruments, we place inside the crating a questionnaire form for filling by the consigner

in the case of abnormal occurences during transportation (delays, breakage, customs, difficulties, etc...). =
On receipt of this questionnaire, we are informed of the conditions of the shipment and we are accordingly

in a position to take any action deemed necessary. Our types of crating, for home and exports shipments, are

designed for the different means of transport and are fully weatherproof.

- FRANCE

18, avenue P. Vaillant Couturier
FERITRAPPES

TRAPPES (S.-et-0.)-FRANCE
téléphone: 923-08-00 (5 lighes groupées)

téelégrammes :

HOW TO USE THIS CATALOGUE

MAIN SECTIONS BEEESSSEETT T

The different types of FERISOL instruments are classified into 6 main sections : HF, VHF, UHF and SHF
Generators - Frequency measurements - Impedance measurements - Voltage measurements - LF and DC mea-

constructeur

. Versailles 56 B 497

NOTE - We reserve the right to cease, without prior notice, the manufacture of any one instrument, or to
modify its specifications without incurring the liability of carrying-out such modifications on instruments
purchased previously.
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as surements - Miscellaneous measurements - Components. -
1 These sections are identified by means of clipped inserts. A nomenclature of the instruments described

e in the different sections is given in our General List of Products.
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VOLTAGE MEASUREMENTS

DECIBELS
s ce . taw /50N (22620

HF, VHF, UHF MILLIVOLTMETER
Type AB 301

10 mV to 3V (f.s.d.) = 100 ke/s to 1 Ge/'s

(Provisional Technical Data)

Direct reading - High input impedance

GENERAL

The new AB 301 Millivoltmeter is a high-
sensitivity direct-reading instrument desi-
gned for the measurement of AC voltages in
the range 100 ke/s to 1 Ge/s. Relative
measurements are still obtainable beyond
that range.

The dial of the instrument is. calibrated
directly in RF-voltage values and the rea-
ding scale is practically linear. Another
advantage, which further enhances conve-
niency of operation, is that no correction
curves are needed. Also, a decibel scale
enables relative measurements with respect
to 0 dB level, corresponding to 1 mW across
an impedance of 50 ohms (0.223 volt).

Zero stability is such that, on the highest
sensitivity scale, there is practically no
drift, even after a few hours of operation.

OPERATING FEATURES

The optimum range of operation of the
instrument covers the HF, VHF and UHF
frequencies, i.e. the range of frequencies
where means for measuring low voltages
across relatively high impedances, are prac-
tically not available.

Coaxial terminations of the « N » or « plug-
in » types can also be utilized with the
probe supplied with the instrument, in order
to facilitate manipulation. In addition, a
measuring « T » (Type ABT100) has been
especially designed to enable measurements
on coaxial lines.

DESCRIPTION

The Millivoltmeter type AB 301 operates
on the following principle :

The voltage to be measured is compared to a reference voltage the level of which is adjusted automatically
by means of feedback loop. Use of especially designed circuits provides a reference level whose amplitude,
measured by conventional method, is exactly proportional to the amplitude of the unknown signal. In addi-
tion, special built-in design features ensure practically perfect zero stability even on the lowest sensitivity

range.

établissements GEFFROY et Cie

ingénieur - docteur - constructeur »

S. A cap. 3
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18, avenue P. Vaillant Couturier
TRAPPES (S.-et-0.) - FRANCE

» téléphone : 923-08-00 5 lignes groupées
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SPECIFICATIONS

Reading scales

Voltage measurement range

Distribution of voltage ranges

Decibel readings

Calibration

Calibration accuracy

Frequency response

Input impedance at 1 Me/s

Power supply

Overall dimensions

Weight

Included in supply

ACCESSOIRIE AVAILABLE AT EXTRA COST

ABT100 measuring « T »

: Two voltage scales graduated from 0 to 1 and from 0 to 3.

One dB scale graduated from - 12 dB to + 3 dB.

: 0 to 3 volts in 6 settings.

:0to 10 mV, 0to30mV, 0 to 100mV, 0 to 300mV,0to1V, 0to

3V.

:- 42 dB to + 23 dB - 0 dB reference = 1 mW across 50 Q (i.e.

0.223 V).
Each voltage range corresponds to a 10 dB step.

: the instrument is calibrated in sinewave r.m.s. values.

: 3% f.s.d. at10 Mc/s, for a sinewave.

Operating temperature range
FREQUENCY + 10° to 40° C 0° to + 10° C
and
40° to 50°C
0.1 Mc/s to 50 Mc/ s + 2% +35 9%
50 Mc/ s to 400 Mc/s +49% 70
400 Mc/ s to 600 Mc/ s +0.7 dB 1 dB
600 Mc/s to 1000 Mc/s +1.2dB *1.5dB

: equivalent to a resistance » 200 kQ in parallel across 1.6 pF

(mean value) capacitance.

: 50 ¢/s AC line.

110, 120, 127, 220, 240 volts (+ 10 %).
Power consumption : 35 VA approximately.

: 210 X 220 X 305 mm.
: 7 kg approximately.

: 1 power cord - 1 type « N » termination - 1 side ground-terminal -

a technical manual.

: 50  nominal impedance

VSWR introduced by ABT 100/ AB 301 probe combination :
< 1.1 for F < 400 Me/s
< 1.2 for F < 1000 Mc/ s

Printed in France
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I.1 -~

I.2 -

INTRODUCTION

e e e et e e et e

GENERAL DESCRIPTION -

: " The nilliv-ltneter type 4B 301 perforns the direct neasurenent of AC
vrltages froz 1 oV to 3 volts, in the frequency range 100 kc/s to 1,000 Mc/s.
The instruzent also enables relative easurenents fron 10 ke/s up to approxi-
nately 1500 Mc/s. :

The key feature of the nmillivonltieter AB 301 is that readout is

perforned on linear scales, with overlapping in 10 (B steps, even that the

lowest vnlinge levels. Readnut conveniency is further enhanced by the provi-
sion of a large size gelvanoneter.

Another advantage.is the rugge wess of the crystal pount used in
the probe and designed to withstand up to 10 volts. The nount is readily
interchangeable.

Finally, an overall negative-feedback lonp ensures exceptional
readeut stability, even on the highest sensitivity settings.

SPEFICICATIONS -

fwo voltage scales graduated froun O to 1
and fron 0 to 3.

One dB scale graduated fron - 12 dB %o
2+ 3dB.

Reading scales

as 98 aw

0 to 3 volts in 6 settings.

Voltoge neasureuent range

0 4o 10 &V, O to 30 1V, O o 00"V

Distribution of voltage ranges
; 0 t0 300 v, 0 t0.1 V, 0 .%o 5 V.,

~:42 dB to + 2% dB. 0 4B reference = 1 oW
acrnss 50 Q (i.e. 223 EV).
Rach v~ltzge range corresponds to a 10 dB

Decibel readings

Be 8B %E e8

step.
Calibration . the instruiEnt 18 calibrated in-sinewave
: T.n.S. values.
-~ = ; + s e .
Calibration accuracy : 2 3% f£.5,4.at 10 Mc/é for a sincwave.

OCTORER 1964 AR



Frequency response 3 — —
: : Operating tenperature
- - range :
PR E 71 s s
EEEQ DRAR R . e o 0n s (0P
: :+ to 409C : and 40° to
o : 5 02 ’
g Mc/s to 50 Mo/s: I % : i 5 % 2
: 50 Mc/s to 400 Mc/ss .,iu4,% : Lo % :
400 Mc/s to 600 Me/s: X 0,7 @B: £ 148 s
1600 Mc/s to1000M¢s: f1,24dB: X1,5a8 :

Input inpedance at 1" Me/s : equivalent tn 2 resistance 2 200 k(i in parallel

across 1,6 pF (nean value)

Protection against accidental
overloads

capacitance.

2 built in protectirn deviee against aceidental

overloads. Periissible nmaximu: voltage to probe

input : 10 V.

50 c/é A C line. -
110, 120, 127, 220 or 210
Power consunption : 35 VA

Power supply

Overall dinensions 210 x 220 x 305 nno,

Weight ' ok T kgs ajproxinately.

Access~ires furnished : 1 type " N " terminal - 1
g technical nanunl,

Accessory svdllable at extra cost 3

A4BT 100 neasuring " T : 50 ( neuinal inpedance.
V.S.W.R. introduced by 4ABT 100/AB 301 probe coubination
< 1,1 for F < 400 Mc/s

:

£ 1,2 for F< 1,000 Me/s

I.3 - NOTE FOR MEASURING I0W VOLTAGES —

Tor neasurenents in UHF range the waveuneter type
tor.rount type S 402 conpensated in femperature, can be use

volts (£ 10 %)

approX.

side ground terminal

NA 101 C with therrds-
a (10 Mc/s to 10,000 Mc/s)

For reasurenents in LF range and up to 2 Mc/s, the sensitive V.T.V.M.

“ type-A 403 A can be used.

———

OCTOBER 1964
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SETTING UP and OPERATING PROCEDURE

IT.1 - LOCATION OF FRONT _PANEL CONTROLS -

The lnstruuent is illustrated -n the added phﬁtﬂ.ulrcled nuierals

reper to the following compenents 3

1) - Reading reter

2) -
3) -
4) -

Zero contral
Sensitivity switch
Ground terminal ;e

5) = &£Cline selector cdntrolr

6) -
)
8)
9)
10)
11)
12) -

L 1

1

13) =

Test probe

AC line selectnr : read-out of supply voltage
Fower cord

Power switch - ON,OFF

Trap for hrusing of: test probe and its accessnirles

Fuse - 110 V

Fuse - 22Q V

Power indicator lanp

1.0 - FUN(“,‘HDN AND OFERATION OF FRONT PANEL CONTROLS -

; ,) i

D) =~

San51t1vttv switsh (3)

This six p081tlnn selectnr switch prnvldus for thc selection ~f instru-
Jent ‘sensitivity in relation to the vnltage or level (dB seale) to be
easured. Range overlap is in 10 4B steps.’

Zero (2)

-The zero control is used solely on the 10 oV range in order to bring

_the pointer of the meter within' the red sector at the outset of the

scale,. Zero resetting is not required on the other ranges, amti the
pointer should nornelly rest near the zsro nark, However, if the pre~
heating period is ton short or in the case of wide vurlatlon of the
anbient tanpcrﬁture the instrument iay register o spurinus deflection
of up to 10 to 15 % f.s.d. This zern variation does not affect neasu-
renent accuracy as lﬁng ag such veasurenents are not perforned within

OCTOBER 1964 T AB 301 - I



D
the lower third ~f the scales. There is, nevertheless, one important provi-
sion which is t» ensurc correct zern setting nn the 10 uV range. Failuxre

tr cbserve this may lead t6 reading errnrs. The zero is correct when the
pointer registers niniiwn deflection and settles within the red sector of
the scales,

¢)- Indiestor nete

The indicator is a galvanoieter of rugged design (160/uA ~ 1400 C) with
three reading scales : ' '

2 volt scales O ton 1 and © t0 3 V
1 dB senle from =12 tn + 3 dB (0 4B ref = 1 oii/50 Q)

IT.5 - CPERATING FROCEDURE -

II.3.1 - Switching on -

~ Switch eontr~1l (5) ~f the AC line input selector tn nominal 1ind voltage.
The v~ltage is indicated in the readout window (7) -

— Plug the power cnble (8) intn the AC line outlet and set AC line switch
(9) to ON. : _ .

IT.3.2 - Zero getting and pre-heating perind -

After a pause of s cvmr 11 ninutes, switch the instrunent to the 10 ¥
range and perforn the zern set adjusthent by ieans of the front panel
control (2?. For t“ s adjustnent, the probe must be equipped with the
N tyre shield terninmation -r, else, be short-circuited.

Note 1 = The response of the control is non—-syrmetrical, Rntate the lkmob

- - = = fully clockwise. The pointer should deflect to mid scale. Next,
turn grﬁhu 111y corunter clockwise in order to bring the pointer
to within the red sector ~f the scale. When this emdition
obtains, spurious deflection will be ninirmun, Continuation of
the counter clockwise nmovenent will again deflect the pointer
to the right but to a taximw: of 15 tn 20 % f.s.d.

Note 2 - Duratinmn.of pre-heating pericd will be 15 minutes at a nmaximn,
- — — -~ However, for naxirmn zero stability on the 10 oV range, pre-
heﬂtln: duratirn should be fron 30 ninutes to» 60 ninutes.

Hete 3 - For nornal operation, it is assumed that the rechanical zero
=pmse=n of the ndioabor :btﬁr has been checked before switching on

IT.3.3. — AC voltage mDeasurerents —
The Millivoltoeter AB 301 is an instrunent of high sensitivity particu-

larly as regards the 10 and 30 =iV ranges, The mere comtact of the finger
on the tip of the probe will causc sharp ncter deflection, through

 OCTOBER 1964 AB 301 - III
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withﬁut risk of damage to the ieter or to the instrunent beczuse built-
in protective devices limit the vcltgpb and current to safe levels.

Coution : The only limit value to be observed is the iaximun voltage tn

- e applied to the instrument probe - i.e. 10 V., Higher values
uay cause dansge to the crystal mount, due tn excessive reverse
voltage

“II.3.3.1. Opérating procedure

Tha AC voltages-to be ;-;surcd are applied to the prﬁbb. In the case
nf neasureients Uer?ﬂrﬂeﬂ ﬂt frequencies below 50 Wc/s “it-will be

’ f“unu nore ﬂﬁnvbr;ert to use the orobe tip with fchlble lead (51de
carthing terminal,] and VTFCCdllu clip connccted to the earth of the
source to be teasured (nr to the EqW“thbqtlml point).

Above 50 Mb/s' neasuretients pay be binsed by the length of the inter—
connections, However K use of 2 very short earthing cormection will
pertit teasurenent, ﬂf nefessury up to 100 %o 200 Mq/s

Practically, at-freguencies above 50 Mc/s,‘use will be nade of the
type N conxial cable supplied with the instruent, for the purpose
of reasuring voltages at cable terminations. . . L S et
Céuﬁiﬁnvf'ﬁbﬂve 500 Mc/s, mximun accuracy will be secured only if use
fmim = = ig mindenf the cnaxial Tee inserted into a.50 0 line..This
: wi ll keep the ﬂver“l¢ VSWR tn a low level.

bs 11.3;3;2} DC vnltage superinposed over AC vhltages
-Tne _ﬂxl wn DC vnltage applicable to the .-input of the prnbe is 500 V.
B ULVLI it is advisable n~t t5 exceed 300 V

I1.3.3.3. Error due to forn factor
The instruient functions as a peak voltueter throughout ‘the neasu-
red vrltage range. Galibration is zlways r.i.s.values in relation to a
drive vhrltage of strictly sine shape. Crnsequently, in the case of
signals with anplitude .or harnonic distortinnsg, - the “difference
between "read" and "real" value uay be considerable,

" OCTOEER 1964 L U ABEOY = 11T
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CH A P T TER III
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DESGRIPTION OF THE INSTRUMENT

The Millivoltoeter AB 301 consists prinarily of a crystal fribé which
converts the neasured RF wvoltage into IC voltage. The probe i1s followed

.by gn AC amplifier wklch anplifies the DC signal chopped by a "chopper!

circuit. A special design fea ature cnables locking to the resultant low
frcquency AG 51gnnl a high frequency signal used as 3 negative feedback
51gnul : :

aThlS negntive feedback signal is detected by 1 second erystal also located
in the probe and is substracted fronm the IC simal detected fron the rea-

sured external signal. This arrangenent ensures excellent tenperature
conipensation ‘And also, as a result of heavy negative feedbuck excellent
stability of readout. The systen provides linear neter response in spite
of the use of crystals as detector elenents.

PRINCIPIE OF OPFRATION (see blnck diagran) —

The RF signal to be'ge*sureg is applied -to'a crystal which delivers a very

low DC voltage at the low level ranges (equ are-~law portion- of crystal
resprnse curve}. This was , until now,.hn nbstacle to the crnstruction of
instruments coribining bﬂth sensitivity and stability. Use was successively
nade of diodes followed by 2 IC anplifier, and next of grid-detection
systens wherein the detectnr eleiiont was 1nc4uea in a bridge in order tn
idprove stability. Finally, the best results were achiéved with circuits
wherein the detector element is followed by a nechanical chopper, with

AC amplification at low frequency of the chopped IC signal and ultinately,
synchronous rectification.

This principle forls: the bases of the design of the Type AB 301 with this

- différencethat the FERISOL design ineorporates one uain advance, inasrmch

IIT.2 -

as chﬁpping is perforred by a circuit which is 100 % L¢ectrnnlc. In addi-
tion, the circuit is fully balanced, with 13p110rtlﬁf nf negative feedback
in orier t6 obtain very gnod Stnblllty-

H

SIGNAL CHOPPING AND AMPLIFICATION —

D ]

The DC signal detected through a crystal located in the probe, is chopped
by a bridge circuit consisting of two photo-resistive cells alternately
subjected to light. The cells behave ns resistances which are alternate-
ly of very low or very high value, thereby exciting or shorting the IC
signal. This provides, easily and sinply, an AC vnltage of practically
square shape, The twn photo-resistive cells are excited by two light
beans "chopped" by a tonthed dise driven by a small synchromous notor

* OCTOBER 1964 = kR T Ty
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of good stability. '

The resultant AC signal is easily anplified through a three-stage RC anpli-
fier providing high overall gain. Next, the signal is rectified synchronous-
1y with respect to chrpping frequency,. by neans of a cireuit incorporating
two other phntn-resistive cells operating in the sane nanner as the first
two cells. This arrangerient ¢liminates the risk »f instability and back-
ground noise normally assnciated to the low frequency anplifier.

-The systen provides a DC voltage »f adequate nagnitude e, proportional to the

high frequency signal neasured by the instrunent.

NEGATIVE FEEDBACK IOOP AND MEASUREMENT READOUT —

A difficult problen was how tn secure a negative feedback signal capable
of keeping cntrol over instrument stability.

This was achieved by pl*clnﬂ in the probe a second crystal, identical to
the first crystal \Sﬁ that the effect of the tenperature w111 be the sane
in both crysta 1s) such = crystal being used to rectify an RF signal delive-
red by the negative feedback network. This makes-it possible to apply to
the input chopper 2 IC signal which is substracted fron the signal recti-
fied through the first crystal. Ultimately, the effect is that of a nega-
tive feedback systen, as provided by the syrmetry of the photo-resistive
chopper located at the input of the low freguency AC anplifier, In addi-
tion to negligible drift versus tezpernture, the systen epables linear
readout of  the reasured signal. : |

The negative feedback RF signal applied te the second crystal-is derived
fron a fixed—frequercy (aonrnxitately 100 }c/s} ﬁscillntﬁr.

¥
A special design feature perivits locking ~f the signel level to the IC
voltage abtained after synchronous rectification,

Finally, the indicatﬂr neter is driven by neans of ‘a pertion ~f the nega-
tive feedback signal which is exactly proportional to the peasured signal,

due to the heavy negative feedback napplied t» the systen.

POWER SUFPLIES -

In order to retain the excellent natural stability of the instruments,
uSc is made of twn power Su“‘llbs — HP and LT - bnth eleotrﬂnlcz¢ly regur
lated K+‘ OV ﬂd."' r-3“hr

The two power supplies are fully transistorized so that overall power
dissipation is nininized, The reference vnltages are supplied by high
stability Zener diodes.

Another notable feature is the stabilized IC supply of the filapent of
V 1 (input tube of the high gain low frequency anplifier).

OCTOBER 1964 AB 301 - ITI
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CHAPTER IV

GENERAL -

In the case of faulty operation, it is good practice to begin with a rapid
overall check of conponent crmditinns (burnt out resistors, loese parts,
ete ..) before proceeding vlth det”llcd fault tracing.

Check nlso that all tube filarents light up, and 1ore sp901°11y the 6. 5 V=
0.1 A bulbs which ~perate the pbntn—r881st1ve chopper. circuit,. -See that the
synchronous motor runs normally. :

The cirduit diagran ”?peudec to these instructions indicates the ratings of
the varioua conponents and the vnltage values nbtaining at significant
points of the circuit for nﬂr__l operatinn ( ingtrunent cperated at nominal

line supply voltﬂge)

These readings shnuld be checked with an electromie voltueter (type-A 205

“or A7206) having a DC input resistance of 100 M Q.-

" A substantial difference between the rated values and the meter readings is

IV.Z =

synptrnatic of abnormal operation.

‘Note 1 — In nrder to open the instrument, 'sinply.unscrew the two nickel

=== plated screws secarlng each 51de panel;. or the four screws:
ssouring %he cover (2 screws at the rear and 2 screws at the tnp).

Note 2 = Main operating coriponents - tubes, seni conuuctnrs, controls and
- = - = printed—-circuit elenents — are clearly identified on the instrument
and on the figures appended td these instructions. -

FOWER SUPPLY —

S N . rh 4
IV.2.1. — Instrunent fails to switch on (tubes do nnt light up}

"= Check fuses and power cable for continuity, -
— Check nperation of AC line switch and of neon indicator 1223‘(DS1)

— Check continuity of trznbLﬂr“er input Vlrcult \prl ﬂry, and of AC
llne V“lti ce gelector,

Note that the AC line selector switch positions fuse F 1 " 220 -and. 240 V.

T

IV.2.24 — No general LT sugply.(—T.B E}

=-Check diode CR 13 (0AZ 205),
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3 . s 5 =3
— Check transistor Q7 (aSZ 1 5F,
—~ Check condition nf capacitors C 35 and C 36

~ Check GR 11 and (R 12 (10J2).

]

Note Replacenent of any -ne of the above conponents necessitates the
- — - checking and, possibly, the re-setting to —6.3 V of the filanent
voltage of tube V1, by 1eans of resistor R 5.

s

IV.2.3; = No general HT supply (+ 170 V)

In the azbsence of + 170 V supply, or if the netered value differs excessive-
Wﬁma&ﬁmh@@+ﬂﬂ%nr@+?ﬁﬂ,mMHmfﬂmm@mmm:

- absence of short-circuit, or excessive current consunption in the circuit
supplied with the + 175 V. & rapid check of the DC voltages indicated on
the circuit diagran, or imsertion of 2 milliarmeter in the place of the
U7 fuse will indicate the current comsunmption — which should normally de
approxinately 45 pA. ;

— DC voltage on the collector of Q4 — approximately =30 V,
- Check the characteristics ~f Q4, Q5 and Q6,

~ Check diodesCR10 (DZ 154) and GR 14 (DZ 10B),

~ Check rectifier crystals CR8 and (R9 (OA 211),

- Check Cap&OitDTS'CB4; 37 and 039,

PROBE + CHOPPER AND AC AMPIEFIER.CIRCUIT =

W.3.1. = Meter fails to deflect

~ Perforn checks. described in para IV.2,

—~ Check operation of 1ight GROpPEr 3= ¢ & = =w 'l ez 7 oeie .

- o> T > > 1)
correct lighting of tubes V 9 to V 12 (inclusive)
and -correct operation ~f motorBil. .

Ry

- Check éﬁn@itians ~f. probe crystals (CR1 and CR2)

The figure on the left shows the
arrangerent of the crystal nount
ternminals, '

For o test voltage of 1 V ; the fnllo-
wing resistance values should obtain

v ;

(both crystals) «

R. forward = approx. 20 C

a

. Re reverse >~ 1 NQ

e e e e e e e s e
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— Check tubes V 1 and V 2 and the DC vnltages ‘indicated on the circuits
diagran,

- the gain of the varinus stages of the 40w frequency AC amplifier is
approximately :
S5 foraVis A
Sh0 for B
100 fnr V2

— Check operation of switches S1A and S1B,

R

at10.¢/s

— Check nperation »f tube V3 A {DC cathnde £nllower). and condition of,
gnlven-ueter M1-and of crystal.CR7 (0AT3). :

_IV.B.E.'— Meter deflects = but deflection is erratié
~ Check qperatiﬁn.df light ghﬁpper;
~ Check cﬁnﬁiﬁuify_ﬁf zZeri—-crntrol circuit (RE, R3 and R4),

- Check tube V34 and its bias comtrnl (328 —.R29),

IV.4 — NEGATTVE FERBBACK SYSTEM

IV.4u1. - Meter does not regzister any deflection

Check nperation of 100 kc/s ogelllator (Q2) ; AC voltage ~n’ collector :
9 V peak to peak and 2 x:2 V peak to peak on outputs of secondary,

- Check diode CR4 (OAE) for possible shrrt circuit, e
—~ Check tubes V3B and V4, and DC V”ltqges of nssnciated circuits,

— Check diode OA 73, which, W:Luhn test’ vnltqge AF 1 ~V-ghould: show -2
R forward <32OO Q
R reverse =~ 200 kQ.

IV.'e2e — Meter registers full scale deflection cﬂntlnuouslv

—~ Check bias vrltages.on dicde CR Z (B;,‘OE)

Caution : diode CR5 is a varicapt *tu which derends reverse biasing.

— = = - Failure to observe this will -cause pernanent danage to the
diode. The function of (R3 (0AZ 206) is %o limit the eontrol
voltage of CR5 in the pﬁsitive direction in order t» prevent
forward bl«SﬂﬂL. : N

- Check Zencr diode CR6 (0&2200; c“ntrnlllng Q3,

- Check QB

- Check 1d3ust_ert nf R 28 and of C 25.

Procedurs ¢

Switch the ingtrument to the 300 1V sensi t1v1ty TANgE.
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Do not immediately apply a signal to the probe — the cathode voltage of
V3A st be equal to zern (— 0.01- V), If this condition does not obtain,
disconneet one terminal of C5-and retrin the adjustnent of R28:to re—set
the cath-de voltage of V3A to zero. Finally, retrin adjustment of €25 so
as tf bring the- |OO k e signal tn a ninirm on the cnthnue nf V3B (_lnl—

min < 041 V TamleSe ). Then, re-comnect (5.

IV .2 .3. Instrugent ﬁperﬁtzmn 1s unst_ble

4 ﬁurlng volta QL neasurerent ‘ﬁ‘check aower supplles hnd unre es*001ully
the + 170 V supnlv (Ve ﬂf Q4 > =5V for -10% AC line vnltage varia ulon)

- In the absence of v¢¢tage nn the probe :
the pointer of the meter is well away fron the zero mark = by 20 to
20 % f.s.d, This obtains mn all ranges.

Check condition of Q1 (0C 77). Ve of Qi should be 0 for Vi-of V34 posi-
tive, and Ve = Vk of V3A when negative,

Check = dgustjent of R 28 ﬁn@ of C 25, as described in'para IV.£.2,

1

- Cheok orystal CR2 \see pars IV.B.1-;-

IVl ede — Meter pointer fails to return tn zero after overloading

_ The neter does not return to zern after overlnading, or takes a very long

-tinme to return to zero, or requires switching off and on to returm to

zero, Check :
.+ orndition of CR3 (0Az 206),
~ 6.3V stabilized supply {(vnltage adjustable by wans nf RTS}

. check' diode (RS (BA 102) and proceed with adjustoent of R 28 =
¢ 25 as indicated in para. IV.4.2.

INSTRUMENT -QPERATES BUT READINGS ARE INCORRECT -

The instrunent should be checked , preferably with an inaident RF: signal

g -

of nediun f;uquency \u_a. 10 Mc/s <

I¥.5.1. — Readings are "lagging" - particularly on the 10 and 20 1V ranges

, = Check probe crystals gsee‘para. IV.E;T),

-~ Check gain of stages of the LF AC anplifier (see para, IV.3.1.),

= Carry nut all checks as prescribed in para. IV.4.

IV.5.2% ~ Readings “lagzing" on-2ll sensitivity seftings

In nrder to identify this fault, use must be nade of a Signal‘génerator
capable of an output of up to 3 V into 50 Qs Use a type Lia 201 attenua-
tor variable in 10 dB steps (natched to 50 Q), in egrder to check the
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~overlap of the succegsive sensitivities.

! The.test will be perforned at s frequency of 10 Mc/s.

If the cperation of the :illivclt:eter AB 301 ‘appears to be noroal, sinply
readjust R 63 in order to reset the deflection of the indicator neter to
correct value. ' Pshie sl hE

IV.5.5. — Readings "lag" or "Jead" slightly after replacenent-of the nrobe

crystal nount.

'~ the sane checks as for para. IV.S.E,‘uSing sane prncedﬁre,

- Readjust slightly R 63 ‘if'need be. % 2

IV.6 — OVERALL INSTRUMENT RE-CALIBRATION -~ ‘ S

IV.6.1. — General

Oveérnll instrunent re—calibration is a fairly crnplex job which necessita-
tes adequate test equipenient. In pr1n01ple the nperation is carried out in
our laboratories, - : &

However, we give the following description nf the pracedure to de followed
in order to perforn correct re-calioration of the instrurment, at 10 Mc/s,
for instance after 2 major fault has been cleared nr if sone ‘doubt exists

as

to overall perfornance of the milliveltneter.

Note : Re-calibration is nnt, in principle, necessary after a. freguency

response check, the crystal mounts being verified at the works
prior to delivery a8 standard equipnent or as spares.

IV.6.2. — Prelioinary neasureients

a)

check thb power supplies (fﬁr - 107 % - AC line Vﬁltqge V“riatiﬂn)

arift < - O 3 V for.the + 170 V supnly (Ucr_1551ule V”Tl”t;”n 165 to
172 V)
drift Sl— 0.1 V for the — 7.3 V supply \pcrmlsiible variation -6.8 to
= -7.87V

check, and if nee be Luaust +he Illhuent voltage nf v to ~ b 3 v,
by means of R 5

CJ of £ the uC negﬁtlve Teadback lﬂnp at the C5 - R6 Junctlon — place
the shielding back in.position, ;

set the ingtrument to. the 0. 3 v Sen51tlv1ty settlng and adJust (after
60 minutes’ Pre-heating) - = 2 -

. =R 3 (zexf) for.zerc voltage, on the slluer

- R 28, tc set the: cathpde of V3A to ‘zern ( 0 02 V)
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- adjﬁst e 25 ta obtain a JO0 kCiS Sifnll sf 2UNL el ge onEho. cathnde
~f V3B (as Lieasured sn the amplifier vnlfﬁcbbr) next, adjust L2 for
. Daxirun sigmal, -

- Readjust C 25 fof‘uinimﬁzusignal non the. cathode of YﬁB“@$ dfT V. r0i.s,)

W.6.5. mestlng of nrobe + modulatnr + AC anplifier circuit
a) Set the instrunent to the 10 oV range and readjust slightly the ZEero
of control in nrder tn obitrin zerc vnlt on the cathode -of V34,

b) connect an oscillnscope to tL: annde of V2 : the zers setting rust
coincide with minirwn signal on the annde nf V2,

c) the sole voltage now nen sured is the ripple level of the AC Appllfler
<3V peak tn peak :

d) apply to thejprnbe_an RF signal of 2 oV rim,s. at 20 Mc/s. The -output
~ gignal of the anplifier st read 2-8 V peak to peak,

: e} Reset-to zero and switch back to the 30 nV. range.

Apply 2 10 oV signal (2t 20 Mc/s) tn the probe. The 51cn31 ‘on the ano—
de of V2 must now be = 20 V peak to pesk,

f) If the readings afé_tﬁf:low;j checlk 3
~ the crystal mount (see para. V.3.1)

~ stage gain in the AC anplifier (see para. el

IV.6.4. Testing of demodulator

a) Reset instrument to the 0.3 V range and check cathode zero of V34,
in the absence of signal,

'b) Apply to tne probe ‘an RF voltage »f approxinately 30 mV r.n.s. in

¥ order to obtain 10-V peak to peak on the anode nof V2. Measure the
DC.voltage .on the c&thn1e of V3A (nﬂ51u1ve,. The reading will gene-
rally e + 1.7 V, ninioun value = Leier S

c) If the cathode voltage on V34 is too low
- check C 19 and tube V 3.

W 6h. Au1ustuent ana checklrg of varicapt circuit and of 100 kq/s
a;pllfler :

a) set instrument on the 0.3 V range and, after performing the adjustuents
specified in para. IV.6.2.d, check tbe following points (w1tb the AC
negative feedback being S+11L out off ).

~ sensitivity of ‘the varicapt.diode.: apply to the input of the
instrunent an RF signal such that the cntnode of V3A 1s + 1 V. Measu-
re the cathode voltage of V3B' (fﬂr instance, with an A 403 A voltmeter).
The voltage reading should be 2 3.5 V r.l.s. and < 4.5 V Tollase)s

oy
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b)

If the 100 {c/s vnltage rea ding is too small, decrease the value of R 44,

and wvice versa.

T

a)

£ d

6.6. Testing qf averall nperation and ueasurenent of instrurent sensitivi-
+v with the AC negative feedback in clrcult

Re—connect the AC negntive feedback (connectinn,of.c5) and switch the ins-
trunent to the 10.nV.range. I need be, re-set the zero by neans of the
front panel contral,

b) Apply £ the probe a standard signal of 10 uV (10 Mc/s and adjust R 63
80 as to bring the pointer of the indicator meter to full scale deflection.

s oy

a)

a)

Next make a rapld check of instrument operation on the other ranges by
applylng the eorresponding voltages to the Urnbe. Re—-set tn zero and again
disconnect the negative feedback lonp (05 -

Re-set the instrurent on 10 1V range. Do not alter any one of the adjust—
ment already perferned, except the zero control of the front panel. Apply
an RF signal (r =99 Mo/s, such that the pninter deflects to full scale.
Note the vzlue of IC signal. The T“th hetween the reading and the sensi-
tivity setting on the instrunment will provide the value of the AC négative
feedback (in dB).

e) Repeat the measurenent on all scn51t1v1ty settings.
Nornmally, the following negative feedback values should be founu 2
Range e R A e 1B RN 20 dB
i c30 IV cecvceeesese 17 B0 21 dB
L AOEEY o aaaweeres B Dol OB
] 0.3 T sucavinewsees b3t S db
L 1 ‘».T sssssesorons 18 tﬁ 22 dB
L e s SRS P e S T
f) If.the above values ‘do not obtain, carry out the following adjustnents :
* ' "_ on the 10 and 30 =V ranges : only 1 ”thStFeru ig required, in—
_crease or decrease the value nf R *4 (see para IV.6.5. b)
- on the 0.1 V,-0.3Vand 1 V 1 trges -
(after ﬂdgus,jert of the 10 and 30 iV ranges, re—check the new
wﬂwSﬂ?MImmtnp;%ﬂmm) g
0.1 V range eesessassves INCTOAgE Or decreage Bl
0.3V TANGS: Crasseassraeew iNCTOASE or decreage R 12
1 V range tveseseassses increase or decrease R13
On the 3 V rangs : adjust only R 22. e
IV.6.7. Final instrument cnlibration (F =10 Me/s)

‘Re~comnect the AC negative feedback (¢ 5)

2
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b)

c)

d)
e)

e tE

Set the instrument to the 0.3 V range and apply the 0.3 V standard vol-
tage. Next, adjust nmeter deflection by ueans of R63.

. : 4 { s . .
Set the instrument to the 10 0V range \(if need be, readjust zero setting)
and check overlap usgsing an RF standard voltage of :

. e s
10 0V = difference £ - 2 %
Repeat the measurenent on the other sensitivity settings.

Finally, if need be, readjust slightly R 63 in order to optinize the nean
sensitivity of the instrunent with regords to the naxinun variations no-
ted during the checking.
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LIST QF COMPONENTS FOR

MILLIVOLTMETER

LISTE DES PIECES DETACHEES

POUR LE MILLIVOLTMETRE
Type AB 301
SUPPLIER'S
MARK DESCRIPTION REFERENCE .
REPERES DESICNATION Tl LODE|  pooiraalcEs .
— RESISTANCES ~
~RESISTORS -
R.1 400 + 10% 1/4 W 15 | Type RM 02 Burista)
R.2 210K +10% 1 W >
Ro4 4,7HQ + 10% 1/2W -4
R.5 330 @ +10% 1/2¥ g -
R.6 150 +10% 1/2 v 3
R.7 4,7KQ +10% 1/2W S
R.8 ATMY +10% 1/2 W 3
R.9 1 X +10% 1/2W s
R.10 10 ¥ +10% 1/2 4 i
Ro11 62 ¥ +10% 1/2 W 3
R.12 1502 +10% 1/2W 3
R.13 2200 +10% 1/2W 5
R.14 330 kK0 +10% 1/2 W 3
R.15 10 MQ +10% 1/2 W 3
R.16 1 HQ +10% 1/2W 3
R.17 1,500 +10% 1/2W 5° i
R.18 560 kO +10% 1/2 W 3
R.19 4TOKQ +10% 1/2 W 3
R.20 82 X0 +10% 1/2w 3
R.21 33 K0 +10% 1/2 W 5
R.22 10 X0 +10% 1/2 W 3
R.23 4T X 210% 1/2 W 3
R.24 1 K +10% 1/2W 5
R.25 1 X2 +10% 1/2W 3
R.26 1 HQ +10% 1/2W 3
R.27 2102 +10% 1/2 W _ 9
R.29 22M2 +10% 1/2W., T 3
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SUPPLIER'S
MARK DESCRIPTION REFERENCE
REPERES DESIGHATION N o Poms | s

= RESISTORS -
— RESISTANCES - (suite)
R.30 ST o S TR | A 3
R.32 27 K@ + 0% 12 W 3
R.33 4,7 XQ + 10% 1/2 W2 3
R.34 1 Kl o+ 0% 1/2% 3
R.55 3,6 Mo + 10% 1/2W 3
Re56 150. X2 + 10% 1/2 W 2
R.37 10 X + 10% 1/2W 3
R.38 1.5 ) & 10% 1/2W 3
R.39 290 Qo4 0% /oW 3
R.40 180 k@ + 10% 1 W 3
R.41 2% O o 10% 2 3
R.42 1 K+ 10% 1/2W 3
R.43 270 2 + 10% 1 W 3
R.44 2,2 0 + 10% 1/2W 5
R.45 A0 Q + 10% 1/2W 3
R.46 2 K+ 10% 2V 36| Type HB
R.47 10 W o+ 10% 1/2% 3
R,.48 560 K + 10% 1 W 3
R.49 100 X + 10% 1/2 W 5
R.50 6,2 X0 + 10% 1 W 3
R.51 1 K o+ 10% 1f2W 3
R.52 2710 ¥ + 10% 1/2W 3
R.53 684 Q + 0,5%1/2W 9 | RCMF coeff. K 3
R.54 216 Q + 05%1/4 W 9 | RCHMF coeff. X 3
R.55 68,4 Q + 05% 1/4 W 9 | RQIF coeff. K 3
R.56 21,6 @ + 0,5%1/4 W 9 | RGIF coeff. K 3
BLoof 684 Q + 0,5%1/4 W 9 | RQIF coeff, K 3
R.58 3,16 Q + 0,5% 1/4W 9 | ROMF coeff. K 3
R.59 10 MQ &+ 10% 1/2W 5 e ;
R.60 10 X + 10% 1/2 W 3
R.61 1 X0+ 0% 1/2W 3
B W skif e
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SUPPLIER'S 2 —
HEFRRSNCHE

MARK _DESCRIRTION i
REPERE DESTGNATION L L P
— RESISTORS -
R.62 | 8,2k0 + 10% t/2W Z
R.64 470 @ + 10% 1,8 W 23| Type CIN réf.
B 8-320-08 P/470E
R.65 08 &+ 0% 2F
R.66 2,2K2 + 105 1/2W
R.67 100 Q@ + 10% 1W 3
R.68 18 X + 10% 2V 36| Type HB
R.69 2T X0 + 10% 2 W 36| Type HB
R.70 5 1) + 10% 1/24 2 3
R.71 68K + 10% 1/2W 3
R 18 X0 + 10% 1/24W 3
R.74 4,70 + 10% 1,87V 25| Type CIN réf.
B8-320-08 B/4,7 k
R.T76 470 Q + 10% 0,6 W 23| Type CIN réf. .
B 8-320-~07 P/470E
~ POTENTIOMETERS -
— POTENTIOMETRES —
By 25 KQ + 20 % courbe linéaire . 104 635 PE 25 LIS
R.28B 10 k@ + 20 % courbe linéaire 107 560 P 50 JIF
R.63 22 ¥Q + 20 % courbe linéaire 107 723 P 50 JIF 2
R.72 5 kR + 20 % courbe lindaire 107 636 4 P 50 JIF
Ra75 10 @ 3 U semi-fixe A4 1B 22
- CAPACITORS -
— CONDENSATEURS -
Cel 4,7 kpF 107 501 15| Fournir plan
Cua2 3 kpF 300 V - 20 480 % céramigue 3 Type 831
Ca3 22 kpF 125 V céramique 15| DX 714
Ced 22 kpF 125 V céramique 151 DRX T4
C.5 10 kpF 125 V céramique 151 DX T10
C.6 0,1 wF 250 V mylar / 60| Type M 60
AVRIL 1964 AB 507 — 1IT -




SUPPLIER'S ™

HMARK DESCREPTION HLFBRANCE
REPERE DESIGNATION. WosTolE  omB|  ihaaitas
= CAPACITORS — s
—~ CONDENSATEURS - (suite) s

Ca7 10 uP 12/15 V é&lectrochimique 40 | Type minisic

E.8 22 kpF 1 25V céramique 15 1 DRX T 14

C.9 22 kpf 125 V céramique | 15 | DQX 714

C.10 1 kpF 125 V céramicue 15 DQX 704

Coli 0,1 vF 250 V mylar 40 ! Type M 60

Gedz 0,1 uf 250 V mylar | 40 | Type H 60

C.13 10 kpF céramique 15 | DIX 615

C,14 100 uf 16 V électrochimique 33 | C.426 AI/E 100

C.15 50 wuF 200 V é&lectrochimique i3 | Type crotale

C.16 25 uf 50/60 V é&lectrochimique 40 | Type minisic

Cal7 10 kpF  céramigue 15 | DIX 615

C.18 U1 uF 250 ¥ nylep 60 | M &0

Ce19 2,2 . uf 160 V 40 | Type plastisic U
sorties radisles
modéle plat

G.20 0,1 " 90 V céramigue 15 ‘ LY 7 13

C.21 10 kpFf BOOV 4+ 2% miea 8 Type CA 19

C.22 10 ulf 12/15 V électrochimigue 40 | Type minisic

C.23 10 uF 12/15 V électrochimique 40 | Type minisic

Ca24 15 pF 0+ 30 +tubulaire 15 | CPC 310 isole

£e25 Cond. ajustable mica 104 534 23 | Type 82 753/25 E
4-25 pF

C.26 390 pF 500 V + 10% ‘mica & CA 17

Ce27 22 kpF 500 V céramique 15 1 DPE 625

Ce28 30 pFF 500V + 5% mica 8 CA 17

C.29 50 wuF 200 V électrochimigue 13 | Type crotzle

C.30 30 pF 500 V + 10 % ‘mica S Lok B

C.31 22 kpF 125 V céramique 15 (DX 7 14

0.32 1 kpF 500/1500 V céramique 15 | DIX 608

e 22 kpF 125 V céramique 15 | DQX T14

C.34 50 wF 350 V électrochimique 13 | Type boa

C.35 | 3200 uF 16/20 V 40 iTypé Felsic 70

596 i 500 uwF 12/15 Y:.é%eptrochﬂmique el 40 iType minisiec

AVRIL 1964
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SUPPLIER'S

13353: 5 DESCRIPTION —
REPERE DESTGN ATION N}E%%S% CODE mmﬁﬁgﬁs
— CONDENSATEURS - (suite)
— CAPACTICRS -
58 5 50 uP 25/30 V électrochimique - 40 | Type minisic
C.38 2,2 uE 160 ¥ 40 | Type plastisic H
sortieg radiales
_ mod&le plat
C.39 50 uF 200 V électrochimique 113 | Type crotale
- MISCELLANEQUS -
~ ELEMENTS DIVERS —
DS.1 | Lempe néon 110 ¥ 107 141 1 |we 275
F.1 Fysible 0,25 A pour 220 V/secteur 107 449 14 |D1/0,25
F.2 FusiWle 0,5 A4 pour 110 V/secteur 107 449 14 |Dp1/0,5
i Transformateur d'alimentation A.27 769 22
a1 Galvanometre 160 PA 1400 Q 107 729 2 Fournir norme
— TUFES DRITTSES —
V.1 1828 5
Va2 6 AU 6 5
V.3 E 188 CC 5
V.4 6 M 6 5
V.5 ORP 60 . 15
V.6 ORP 60 5
o7 ORP 60 “15
V.8 ORP 60 5
7.9 6,3V 0,1 A 106 ‘925 27
7,10 6,3V 0,1 4 106 925 27
Vol | 6.3 70§ & 106 925 27
Lid- 1e 500l 106 925 27
{ CR.1 T 13 G |
oo P13 "}ensemble moulé et apairé A.2T 788 22
CR.3 | 0AZ 206 5
CR.4 OA 5 5
CR.5 BA 102 SN 25

e t———
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SUPPLIERES-

MARK DESCRIPTION T
T
REPERES DESTGN ATION WOSIE  lcomH  piieais
TUBES
~ TUBES UTILISES - (suite)
CR.6 0AZ 200 (cristaux) 5
CR.T OA T3 5
CRe8 0A 211 5
CRe9 0A 211 5
CR10 | DZ 15 4
CR.11 10 g2 34
CRs12 10 J 2 34
CRe13 QAZ 205 5
CRe14 DZ 10 B
Qet 0C T7 (transistors) 5
Qe2 AF 115 5
Qa3 AF 115 5
Qed ASZ 15 5
Qa5 oC 74 5
Q.6 0C 74 5
Qe7 ASZ 15 5
- ACCESSORIES -
- ACCESSOIRES -

Sonde de mesure A.27 790 22 | point vert

Douille viasée (type "N") A21 231 22

Fiche vissée (type "N") 4,27 636 22

i i
Bague de masse .20 631 22 i
Fil de masse 105 234 26| R®1/3212 incolore/B
n oir 10em Lg libre
‘Pince crocodile 100 255 22

.....
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" FERISOL "

S.A. Cap. 3.250.000 F
18, Av. P. Yaillant-Couturier
TRAPPES (S & 0)

Tel. 923.08.00
(5 lignes groupées sous ce numéro)

|

Cie

SUPPLIERS LIST WITH CODE FOR
COMPONENT REPLACEMENT

CODE N°

SUPPLIERS

=y

(o H N TN + = HEE R <) SR I S B S

31

ARNOULD 16, rue de Madrid PARIS (8 me)

Brion-LEROUX 40,Quai de Jemmapes PARIS (10éme)

CANETTI (ALTER) 16, rue d'Orléans NEUILLY (Seine)

M.C.B. 11, rue Pierre Lhomme COURBEVOIE (Seine)
RADIOTECHNIQUE 130, Avenue Ledru Rollin PARIS (11éme)
RADIOPHON (SPRAGUE) 50, Fbz Peissonniére PARIS (10éme)
SAFCO TREVOUX 44, rue du Capitaine Glarner St OUEN (Seine)
STEAFIX 128, rue de Paris MONTREUIL s/ Seine

SFERNICE 8 bis, Avenue de la Rochefoucauld BOULOGNE (Seine)
FRANKEL (EFCO) 20, rue Rochechounart PARIS (9éme)
DRALOWID 206, rue Lafayette PARIS (10éme)

OHMIC 69, rue Archereau PARIS (19eme)

MICRO (Boite Postale n° 4) MONACO

CEHESS 68, Avenue de Choisy PARIS (13éme)

L.C.C. 128, rue de Paris MONTREUIL s/ Seine

ARENA 35, Avenue Faidherbe MONTREUIL-sous-Bois (Seine)
L.P.F. 4 & G, rue des Montiboeufs PARIS (20éme)

RADIO-FIL 82, rue d'Hauteville PARIS (10éme)

MARELLI 75, rue Victor Hugo COURBEVOIE (Seine)

MEGEX 105, Quai Branly PARIS (7eme)

FERISOL 18, Avenue P. Vaillant-Couturier TRAPPES (S & O)
C.0.P.R.I.M. {TRANSCO) 7, Passage Dalery PARIS (11éme)

SOCAPEX PONSOT (RADIO AIR) 9, rue Edouard Newport SURESNES (Seine)

R.T.F. 73, Avenue de Neuilly NFUILLY s/Ssine (Seine)
RADIALL 17, rue Crussol PARIS (11éme)

MAZDA (ou METOX) 29, rue de Lisbonne PARIS (8éme)
JEAGER 2, rue BaudinI.FVALLOIS PERRET (Seine)
C.S.F. 55, rue Greffulhe LEVALLOIS PERRET (Seine)
M.T.1. 25, rue du Pré-St-Gervais PARIS (9éme)
S.A.P.M.I. 76, Avenue de la République PARIS (11éme)
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SUPPLIERS

CI-IH_L"VIN-A-R-NOUX 196,:\16 Championnet PARIS(;S_é_mL)_ :

S.L.R.E. 1, rue Frédéric-Sauvage TOURS (Indre & Loire)

SESCO 41, rue de 1'Amiral Mouchez PARIS (13éme)

REGUL 61, tue Labrouste PARIS (15éme)

BUREAU DE LIAISON (ALLEN BRADLEY) 113, rue de 1'Université PARIS (7éme
DACO 4, Cité Griset PARIS (11&me)

YOUNG-ELECTRONIC © bis, tue Roquepine PARIS (8¢me) . .

JAHNICHEN 27, rue de Turin PARIS (Béme)

S.I.C. 954 107, rue Bellevue COLOMBES (Seine)

DYNA 34, Avenue Gambetta PARIS (20éme)

L.M.B. Usine d'Objat (Corréze)

AEM GP 115, Avenue Jean-Baptiste Clément BOULOGNE (Seine)

Sté FRANCAISE DES CONDENSATEURS 30, rue N.-D. des Victoires PARIS
ELEKTRONEST 39, rue St-Croix FORBACH (Moselle) -

" Cie DES COMPTEURS 12, Place des Etats Unis MONTROUGE (Seine)

OTTAWA 37 bis, rue Gauthey PARIS (17¢me)

PHILIPS 130, Avenue Ledru Rollin PARIS (11éme)

C.I.LF.T.E. (THOMSON) 14, rue J.P. Timbaut COURBEVOIE (Seine)
BERNIER 19, rue Malte Brun PARIS (20éme)

I.R.C. 65, rue Richelieu PARIS {2éme)

JIVECO-ELECTRONICS 21, Avenue Victor Hugo PARIS (16éme)
PEKLY 33, rue Boussingault PARIS (13éme)

S.E.P.E. 2 his, rue Mercoeur PARIS (11léme)

COGIE 3& 5, Boulevard A. France AUBERVILLIERS (Seine)
SILEC (4 bis, rue de Monceau PARIS (8éme)

PRECIS 8, Boulevard de Ménilmontant PARIS (20éme)
TRANSITRON 29, Avenue de 1'Opéra PARIS (ler)

FAIRCHILD 38, rue de 1'Yvette PARIS (162me)

HEITO 13, rue Augereau PARIS (7&me)
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CODE LETTERS AND ABREVIATIONS

USED IN CIRCUIT DIAGRAM

Framed indications

These correspond to components accessible on front panel

e.z. | AF OUTPUT |

Designation of component elements
