10th July 1951

Pgnehangn erda ESQey
20 A, P uﬂati Jose Lane,
Calcuttd 3.

Dear Sir, -
During the absence of Prof, K.S «Krishnan,
I have opened your letter written on the 4th July
and postea on the 7th, which was received in our
office on the 10th Jul‘.

Wie
As I am afraid, the pabers may not reach
you in We have sent you a telegram reading
as under :
" Papers Unavoidably Delayed. Please

Collect from Laboratory"

CM
We have suggested that you esald collect
the papers when you come to Delhil for the interview,
from the National Physical lLaboratory. The papers
will be lodged with the undersigned and you ean
€ollect it any time from 2 A.M to 5.P.M.

Yours truly,

(T.V{Ramamurti)
Technical Secretary to
the Directore.




we may stert with expression (2) for U,
out of it all those terms that involve '8 powers
 prelimingry o 1%t we may first ellzinate such

or its

prosaad to eliminate further
the unwanted terms, The various terms represent
interagtion evergies between the iom n 1, and

+he othar ions taken in suecession. We

@iy off these terms in the following manner.

wample the interactions between lons,

11 and 2' , where 2' has the same
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1. Introduction

During recent years, much attention has been
drawn tolthe R-C tunéd oseillators’ @8 (for
generating sinusoidaloscillations. Itis preferred
because’ ‘of’ its ' numerous. adyantages and
Superiority' of ?..E:?Esmm over: other jd.;
especially in the audio range. ‘The conventionial
L-C type oscillator /is' inconvenient dug to the
large inductance required, ‘and. with s_:m: 1t
rather impracticableto produce good waveform,
due to the loss and nop-linedrity introduced by
the coil i ‘the [lower ‘audio; frequencies. i« The
rangeof frequency variation in one sweep of the
capacity. 18 oply’ 3700 T his t8quires 2 large
number of indtctances' for band switching, to
coyer the'whole audigitange: On'the other hand,
while the ibeat frequeney  oscillator s
spitable for achievinga wide frequency o
onatsingle  tuningcontrol, 1t has I
shortcomings: /iikballingn” © of
low frequenciesand spurious beat notes res
from: cross-modulationiare occasional
trouble;and it'also requires it et ¢
calibration against the supply volta Jm
the gorrectnessiofithe ealibration dial’ Elaborate
anrangements are requiredito get rid 'ofall these
ttoubles which; consequently.add to the cost
andsize.

R bscillators, on ‘the other hand, are;qinie
simple, easy toiset:up iand sutfer ' frominone iof
disadvantages: {In the present paper, thelcondis
tions’ for ,t:mEa:m simmsoidal ‘'oscillations have
been studied tor both: a straight-coupled and a
cathode-coupled multivibrator. ) The lintitation
ofithese oseillators for producing wide frequency
vatiation has been’overcome by means of a new
typeof R-C selective network. . An . oscillator
arrangement . with ' thisi: network : conipares
favourably with those ‘of ‘existing types. The
use ol this networky oi< course; can iquite
conveniently . be ' extended /for ‘a ‘continuously
tunable’ audio  amplifier  tequired “for . either’
selection or rejection ‘of 4 pavticular frequency
in. a . frequency Spoctrim, A basic design
principlc has.also been developed for all :Sum
cases;. 'so,  that 'the \variguyiclements . can be

.?oco:_osoa 10, obtain the “most wm:c_;ﬁoQ,
results, \
2. Principle of Operation’

Figure 1/ /shows symmetrical ‘multivibrator
circuit;: which 18 resseritially @) two-stage ' R:C'
nocﬁ_ma AS_?_:ES fed ‘back’ in:a regenerative

way. - Self-eseillation in this Syistem: 1s; only
posstble when ithe loop phase shift is zero and
the loop gainiis not less than unity, An amplifier
with) &l purely registive 1oad  produces a’ phase
shift of 180 ded! But the R-C coupling network
here ‘introduces’ 4 phase lead at all m.r@:a:,&om

“For oscillations to:be siistained;this phase lead
- must be counteracted by an oa.:é_oﬁ amount
“of phase lag. However, Fig. | omits components
which' are always present as stray, interelectrode
and’ decoupling. capacitances, and which ‘play
an important: part, in; counteracung the phase!
lead 50 that at a particular ?o@:m:o% the feed-
back is purcly positive. Stupposing the gam of
‘ithe system s quite high oscillations: then ‘bujld
. upiwith prowing amplitude from -a minute
~ uhbalance’in any part of the circuit. This cannot
. continue indefinitely, due to the nonslinearity of
the. characteristic, and also due to' the orid
current 'which drives .one valve beyond cut-off
and: makes #further &:E_mom:o: inipossible?
This state’ of affaits continues while: the n?:m<
~on the grid condenser leaks away to raise the
;m:m potential aboye the cut-otF point, when ‘the
/. operation starts once again and ultimately drives
"/ the other yalve beyond: cut-off. 'The frequency

ol operation depends on the fime- ~constants of

the circuit’elements.
It is.quite ¢lear that high m:%:mom:o: in the
circuit «drives @ valve instantaneously. mto the
non:linear portion of its characteristic and pre-

</ vents it from conducting over a'Cerfain period of

a complete cycle; giving rise to the relaxation
Sﬁm of ovo:_w:o:w : ; :

o gn::mn:c_ qonn:&a ._Ew a& Y1950, u:.a intrevised Torn

i March, SthI 1951,
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Second:Fype . of

Tt iistclear: from athe 'aboye  ‘discussion  that
stable and uniform peho.m;; gecan be achieved
overaw regquency: range it use isamade of a

1 ’,m‘”" “’hi""n «):%l"i having no
S an: attenua-

g uecx‘reﬂf’y

LNOUQL‘I

10/ of operation:

In general. theldrrangement ean be eofisidered

as anamj soupled back to'its input thiongh
d frequen gotive ~network.as shown  in
rl:. 6.

taction ofithe
back to the is‘;m:h
Both 4 and B ars eomplex functions of freqhency

According

complex!plane
parameter: enclo
complex plang
Lo Al

This is the condition for sinusoidal oseillations

asitheerr 1 0f the
system at s
shift' 1s: zero
(11) When' B is postiiive
and AP
A >
e when 'the ai ount O
the. pain m“w ‘
reu g
as B
(i1) ‘WhenilBis negs
18" d¢ "“m ative mi;! W h‘:n

With properatrangément a freqency Canbe
tined out)from | the ‘output of: the Systhmaby

adjusting fthe ‘clements! of the. netWwerk aud the

system can'be used as a rejection filter.:

dback ' MNetyork
CApAGHAnICE

at ohe<h )'
iS duet
[ { nust be on l'se
Fithe semitscitele (CPA ot/ CRIA
. CA s -n"m;?x" ;

of the

1f another resistance: R. ‘and capacitance €2
ateconnected in Serits across PPl then the

outpuwwmge DB remains tiatiene-half
of the voltage PP (PP = CA G 20"} over all
degrecs of phase shift:

Case (1) ‘. fhen PP 1s connecied o point 1i.1,
as m Fig. 7(:, the output voltave OB leads P P by

anangle €, givan by8 =20 rany)

Here the phase: advance 05 du

additive to ‘the phase advance
and. CiR, with rtespeet 1o/ the
—

CA

w—eGalley - Five follows—
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For @ = 6; - 0, tobe 180 dcg.;

XC iy

5 ; Xe,
2 tan:! G el R must ‘be equal to

BN b i 3
120 deg.

Lic i Yo

1¢angular frequency:
1

V. CiRICol %

Case (2) When /PR s connected 1o point

el e ()

5 A ‘ Tar s
2.2 1n g Ja, the outputt OB undergoes a2/ phase
NSNS VTR ¥ BT
retardi of 8, withi respect tor PR where

charace

ontput

at the cathode

opposition of

I for frequencies from

i ffoct: of the dis-

stray capacitances can be neglected.

e LA
b
b ds

.'. e 1A o Ty by
The gamn ofithe system 18

jiew when i >l and oarise
approx \ity peér phase ‘and the con
of balanee a5 only: ‘the ‘equalily’ of anodc
cathodel res1stances,
The fetwork icanibe: connecred 8 es]
Figs. 8a and &b
In Both cases; the'magnitudeiofthe vuiput €
is independent (of, fredquency, and approximately
equal to the imputieg: But in Fig /30, the phase
of e, is Zero with tespectito’the thput volis
whilein Eig. 8b, the output voliase e i3 18
out of phase widh respeet to ez ab a4 frecnet
givien by the pquations (Tayand (7b) e
It ‘must be pointed out that the aboveneetor
diagram is;drawnion the ass qp pon. i hat
(1), Fhe. loading effec f ‘the neiwork s
negligible;ile: there is 1ealigible feed-back
from thé anode 10 the catiiode ofthe
valve.
(il) Bifects of stray and distributed ‘eapaci-
tances are nogligible:
(i) The respective CR alues are 80 propor-
‘i‘Oﬂ‘;‘l that the impedance between PP
¢ large compared 1o the impedance

The 1D ferred 408a, because
 the latier he out reqnited toube
it ansorder 1o
J ‘ (bl presentiaf the
ouLpuL. {lils iexira componenty together
with its associated leak resistor, becomes pary of!
vHa phase shift networkyit is important to-ensire
4 negligible phase sbift 10 the combination, The
d.cl potentidl present in the ‘output of Fig. 8b
can’be arfanged: to bave no effect by adjusiing
the cathode bias of the next siaged
6. The Complete Oscillaton
1f any One of these networks is inserted in the
feedback chainof ah amplifier systom and the
vhase: shift rornd the oo s adjusted ito 7¢ro
by meansof an ap ateini
and the loop: gaini
systom will besa 50U
The amplifier should b and: should
Have d constant tims yowide band chiaragh
{eristic. Generally, viie, OULDHL an amphiier
suffers a phase dead at dosw frequencics, due o
the reactance ofithe coupling capagity
phase fag at figh freauencies dueito the’s
€ efsct of the stray and interelectrode) ¢a
W s eare should be taken tO ake
of S arapliio tcrisiic"&&e&r&ovcr wsidde anband as e

Gdphoet s Since the transiission constant thronsh the
dolootive network 13 alngst anity. e edin
required frofn the amplifier for.the Jimititng con:
dition /ot oseilldtion 18 Just OVer wnityshe low
odin demanded drom: the amplificr, will, allow
it to opcrate more ligearly with low distortion
Under these conditions, the eauality of 1he
abeolnte values of the gdin and ‘'phase shift of
the aniplifier ensnres 4 constancy’ of amplitude
and stability. of .the oaciilator,; sincerthe P RAC
network determings only the frequency.
1t should be. noted that at the gonerated
frequency 'this: type af. oscillator: behaves fs.a
calective tuned eircuit, the decrement of which
can be varied contintously by ¢ontroliing the
AmoUnt oF reaction it ithe reoeneralive loop
from/:shight positive thoigh /Zero; 1o negative
damping, At slight positive damping it acts as.d.
selective amplifier. With due caré to phase shift
and ‘gain the same system Gl be lised as a
rejection filter: also, Lt .

~Galley Six follows=
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In Fig. 9, an oscillator arrangement is shown
“in. whicht only: iwo valves are required.  The
amplifier stage ¥4 should haye a constant phase
shift’ of 180 :deg, over the whole of frequencies’
{0 be considered. The  network  produces a
phase shift of another 180 deg:; and thus fulfils
the condition for oseillation. The anode and the
cathode: resistances of ‘¥, should be relatively
smallii value so thatithe output smpedance of
the phase “inyerter: is: low: The ‘amount  of
regeneration ¢an be controlled by the potenion-
meter P, which can be set for a stable oscillation
with a vety low distortion.  Both the valves can
be the sections of a twin triode or the valve J;
can preferably 'be a variable-mu. pentode and
1y a high-g,. and high-mu triode:

7. Discussion

In the conventional  Wien sbridge or a
parallel-T circuit, two ot three ganged elements
are required: for :the | continuous ' frequency
caverage.. If the elements dre not in perfect track,
the amount of feedback vasies; and as a result
the optimum operating condition is upset: some
form of automatic imiting deyice must be used
to maintain the' constancy of ‘output and the
purity of i waye form. When' @ lamp or a
thermistor is used; the performance deteriorates
when the overall temperature varies the normal
resistance of the element: ‘

Whereas ‘the Wien bridge ‘and’ parallel-T
circuits are noll networks, at the frequency of
operation, thefeedback citeuits of Figs, 8a and9
have a constant, attenuation coefficient, at: all
frequencies and a phase shift of 180 deg. ot 0.deg.
at the frequency of operation.

In the oscillator deseribed. in' this. paper, the
frequency: can be .varied, by varymng a single
element (either €, or Ry).at a time, and'since the
feedback voltage is independent of the operating
frequency, no. automatic’ amplitude limiting
device 15, necessary.. ‘The 'whole audio: range
can be ‘covered in decimal steps by changing
C,, Cyand Cy in steps of 10, and using a variable
resistance “R; (100 ;1) to. cover  each band
continuously.

The frequency stability is dependent on the

(1) Meshanical rigidity:

(i) Temperature coefficient jof the frequency

determining elements. :

(111} Valve 'parameters and . the ‘input ‘and

olfput capacitances;

Tha  efféct. of  valve parameters: can ‘be
minimized by using an amplifier valve of high=ra!
preferably a pentode., Since the gajrequired 18
just’ over, unity,’ the anode Toad asivery. small,
and’ as a’ result small*variation of ry will ‘have
negligible effects.

The lower gain dlso reduces the effect due:to
Miller . capacitance . at the. input, swhile ithe
shunting effect due to theteutput capacitance s
negligipleswhen the janode’ resistanee of the
amplifier. ;18 low: :

8./ Conclusions

The 'retwork described ‘hergin: can also ! be
used as aconstantroutput R-C filter of all-pass-
type, ats phase-coeflicient being & funclion ol
frequency.

Regarding the: types shown in Fig, 2 and
Fio /5 it can be pointed out that these systems
cdn be a source of frequency modulated signaki
A convenient way. of ‘achieving the fréquency
modulation 18 to shunt’ One anode loadi by a
triods valve and to vary:its static resistance by
varying the control grid voltage:
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Prof. Krishnan,
National Physical Laboratory,
New Delhi.

Dear Sir,

I am much obliged to you for the interview you so kindly
granted to me on the 7th ultimo in Delhi, after I was introduced
to you by Dr. Sarwate. As desired by you, I was anxiously waiting
to see you in Calcutta when you come here, but unfortunately for
me, I learnt on enguiry that you had left for U.K. I would be glad
if my services be of use to the Electronics Section of the National
Physical Laboratory and I would be grateful, if considering my
gualification and experience, a suitable opportunity be given to me.

I will have to appear for an interview before the Uniamé
Public Service Commission by the 13th July. I am therefore, very
much in need of the Papers I left with you. I would be much obliged
if you will kindly advise the office to send those Papers to me as
soon as possible.

I hope, you will excuse me for the trouble.

Prusting this finds you in best of health,

[ remain,
Sir,
20A, Pashupati Bose Lane, Yours sincerely,

Calcutta-3. - ﬁ%k— -

4th July, I95I. el At

(Panchanan Kundu)




Krishnan,

Direetor,

National Physical Laboratory,

New Delhi.




From:

P, Kundu.
20A, PaBhupati Bose lLane,
Calcutta-o.
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applications of magnetrons, under the guidance of Mr GUTTON, Director

of General Research Department.

Then he worked in the Department Electronique, under the
guidance of Mr. WARNECKE., He took an active part in the gorks concerning
the electron optical part of certain types of progressive wave tubes
and the study of the circuits associated with.them. He completed a
certain number of measurements concerning the dielectric constant and
H.F. resistance of some materials of high loss. Finally, he has invented
A Linear Time-base @enerator which has been an object of application

for a patent.

His work has been very satisfactory, and he has shown a
good knowledge of theory as well as of practical works. This, mingled
with a pleasant character, that permitted him to keep good relations
with the personnel of the laboratories, will surely meke of him an .
excellent collaborator.

8d/- R.WARNECKE P. GUBNARD

Director of the Electronic Dept. Chief of the Laboratories.
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BA DE TRMPS LINEBAIRE A TUBWS A VIDE
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La présants invention , systéwms P, KUNDU, se
rapportc aux génératours do tonsion on donts dc scilo
cmployés commo basos do tomps dans los oscillographos
éloctrostatiquos ou éloctromngnétiquos utilisés dans
los apprroils de wmesura ou do télévision, ou dans tou-
tos los applications nécossitont unc tonsion & veria-
tion linéesiro ot A Totour repida, Blle viss é rérlisor
un généretcur dont lo montags no ccmports que doux
tubes & vide et qui réunit le condition de linéarité
trés satisfeisante avec la simplicité, 1o stabilité,
1a frnible valeur de tension d'alimontntion et 1o possi-

bilité de réglage dnns ung lorgs grmmo de fréquencas dg

dgnts do secia,




Parni lcs besgs do tomps connucs, callas qui
cuploiont los tubas & gaz, bicn que siuples ot sotisfai-
santos dnns los conditions norunles, présontont lcs
inconvénients de gamue de fréquencss limités, de fone-
tionnomont instable, et de défaut do synchronisation,
on reison dos phénoméncs d'iocnisetion, Il est donc pré-
férable d'employer des tubes & vide, maois les montages

corrgspondants sont généraloment plus complexss ot né-

cassitont un plus grand nombro ds tubes, Corteins mon-

tngas spécinux élaborés on vug d'¢liminor cot incon=
vénicnt tels que l'oscillateur & blocage périodiqus,
ne fonectionnent que dans uns gamme de fréquences limi=-
téoy d'autras, tols qus lo montage a couplage cathodi-
quo ou lo circuit connu sous la nom do trensitron, né-
cossitont un tube supplémentaire ou une tension d‘ali-
mentation élevée per rapport & la pointe doa dents do
scic pour assursr la linéarité du belayage; d'autros
oncors, tols que l'intégratour Miller, sont presquc
parfrnits dc ces différents points de vue wris donnant
une varistion de tension dans le sens ﬁégatif,

la présente invention, qui élimine ces inconvé-
nients, consiste dans un wmontags génératour de donts de
scio, d-ns loguol lo condsnsatour gux bOrnes duquol la
tension en dents de scie est prélevés, est chargé &
travers une triode & vida, tandis que la déchargs s'ef-
fgetus & travers un autrs tubs & vida, branché en shunt
sur cc condensatour ot dont lo circuit do sortie cst
combiné evec lo circuit dtontrés da la triode précédonte
dec fagon & oxsrear unc contro-résction sur cclui-ci
par 1o courant enodiquo du tubc on shunt; ceclui ds caes

doux tubss dont ln conduction de courant correspond a




la pente de dents de scis, ast sn outre muni d'un cir-
cuit de contrs-réaction,

L'invention ost applicable aux générateurs a
auto-rolaxation aussi bien qu'a ceux synchHronisés par
une impulsion extérisure; elle permet do réalisar dos
bases de temps & charge lente correspondant & la varia-
tion de tension dans le sens positif ot & décharge ra-
nide correspondant au Tretcur f zéro, ou inversemsnt a
charge rapido et & décherge lonts, Elle admst do multi-
plas variantes dont los possibilités ssront comprises
on examinant les figures 1 & 5 qui Tepréssntent quel-
ques oxcmplos non limitatifs do réulisation ds montegoes
conformes é'l'invoﬁiion.

16 schéma de la figure 1 montre un condsnsa-
tsur €, sux bornes duquel on préleve la tension do sor-
tic, on séris avcc un tubg & vide V, contonant dens son
circuit d'encde unc résistanco R, ct dans som eifolurt
ds cathode unc résistance Rg (l'cnscmblo étant branché
sur unc sourcc do tomsion continuo By). Lo circuit do
grillas de cotto lempe contiont ung résistenco Hg qui
ast communc au cireuit sncdiquoe dtun socond tube & vide
Va branché sn shunt sur le condons~tour C ot aysnt son
anods connoctée & lm grillo &u tube Vy, Lo grillc du

tube Vo o5t couplée & 1o pinquo du tubs Vy par un con-

donsotour Cq, tendis guo s0m cspaco grillao-cathode cst

shuhté par unc résistonca da fuito Rl; Igs résistoncaes
Ry ot Rg pouvont 4tro réglablos,

L'existence, entre le condensateur C et le
source, du tubs V; evec unoc résistanco enodiquo He ok
une résistanca do contro-réaction Ry conférc & le chargs

un crnrrctérs A4 courant sansiblemont constont, puisqua




a4 =

les carTactéristiques dynamiques d'une triode a contre-
répction de coursnt tendent de so rapprocher de cclles
4=, 1a tons’on gux barnes du conden saeuy
¢ eroit do fagon sonsiblomont linéamiro jusqu'a unc va-
laur do points qui n'est pas boaucoup plus bassc quo
1a tonsion d'slimontation, ce qui correspond a . 1'asvente-
go du dispositif conformo 4 l'invontion do nc pes nécos-
sitar unc tonsion d'slimontation élavéa roletivoment &
unc tension donnéo 4o pointe do dont ds scis,

Te dispositif fonctionne comie suit : apres
1tapplicaticn de la tension d'alimentation, le conden=~
sateur C commencse & se chargsr 3 courent constinnt comme
i1 a été indiqué, tandis qua le condensoisur C, S0 char-
g3 & travors laos résistrnces Rg ol Ry shuntée par la
résistance intarns grille-cathoda de Vg, jusqu'a ce que
son armature inférisure soit‘amanée au potentisl de la
grille de Vg gui est mezintenu au voisinage du z&€ro par

auto-polarisation dus au passngs du courent grillo dans

la résistance R,. Cc potonticl étant voisin du zér0,

lo tubc Vo &a lrisso pas passer lg coursnt tent que son
potonticl anoéiqus déterminé par ls tonsion aux bornes
du condaonsateur C n'a pes attoint unc valesur suffisan-
to, AussitOt quo cotte velour gst attointe, le courent
anodigquo passc par Vz,pnr conséquent le condensateur C
commence & se décharger & travers ce tubs, Le passage
du courant encdique produit unc chute do tonsion @ans
1n résistance Rg, c'ost-a-dirc uno contra =réaction
supplémentaire sur lo tuba Vl dont 1s potsnticl do
grilla subit une variatiion 4 tondsnece négative qui
bloqus Vl ot arrdte la chargs de C, Catte variation,
gréce & le propriété d'inversion de phese entre las

tansions grille ot plaquc do tubos élcectroniques,




donno licu & unc variation & tondence positive du po-
toanticl snodiqus da Vl’ verintion qui est trensmise par
lec condonsntour Cy 4 dp egrills de Vo, c0 qui augmonto

ls coursnt de plaqus de ce tubs at la chuts de tension
dans la résistance Rg. Lz phénoméne ast cumulatif, de
sorts que lo condaonsatour C sst soumis 4 1la déchargs

a courant continuellement augmontant ot limité sculo-
mont par la saturstion du tubs Vy; il sg déchorge done
trés rapideomont, ot la tonsion & sos bornes tombo &

zéro , ce qui grréte le passags ds courant par Vé atl
débloque V, qui recoummence a conduire le courant, le
chute deo tension dens la résistanca Ry apports au po-
tentiel de plaque de Vl ung veriation a tendance néga-
tivo gui ost transmise par Cj & lm grille ds V, st blo-
qus ce tube, une variation & tendsnce positive étent
engandréa sur la plaqua do Vg, c'sst-a-dirg sur la gril-
le do V3, cotte variation activant ls possage do ce»tube
do 1'état bloqué & 1'état do conduction, tandis que 1o
blocags du tubg Vs ost accontué par cumulsotion du phéno-
méns.0n & ainsi un arrét trés net et trés énergique de
la période de décharge, aprés quoi la chargs du conden-
satour C rgoOuuence et le cycle de fonctionncment sa
répets.,

On 2 einsi réelisé un généretour a guto-rclaxa=
tion avec montée de tension linéaire ot avec retour ra-
pide, La Tzpidité du rotour sere encore améliorés sn
pronant pour Vg umn tubc & forts amplification et a fai-
ble résistance interns., Toutigfois, un msilleur moyen

pour améliorer & la fois ia linéerité do montés ot la

rrpidité du retour consiste & owployeT comms Vs une pen-

todes, ninsi qus ls montrs le fipuro 2 dont lo montage

ng differa do lg figura 1 quo por l'rcdijonetion d'un




potentiométre By avec condsnsateur de découplage Cg
pour alimenter l'écran de la pantods. Vs.

La résistance Rk sara choisie par compromis
gntre une valsur élsgvéc favorable a la linéarité ot
une valesur faible favoreble & l'asmplification de 1'éta-
ge V3 qui influence 1la Tapidité du retour,

La variante de la figure 3 dérive de 1la
figure 1 ¥t so rapporte a un générateur a contrfls ox-
térigur do relaoxation, Dens co but, 11 suffit ds cou=
par la liaison ontrs lo condonsatsur €3 ot 1l'anodo do
V3 ot d'emenar sur ce condonsatour les impulsi ons néga-
tives do contrfls, La Trésistancs Ry devient dans co cas
superflus et la résistance Rg peut recevoir une valsur
élevée, puisque ls plaque ds Vy fonctionns & un poten=-
tigl plus élevé que dans la figurs 1 ot 1l'étags assurs
ung meillours smplification,

Is montage suivant la figure 4, snalogue a
le figure 2, fonctionne de facon que lz charge du con-
densateur € soit rapide ot que 1la déchargs s'affectus
lontoment suivent la loi linésirs, Dens ¢e cas, los
rOlss des tubes V, et Vp étant permatés, les contre-
réection par le résistance Ry devra §tre reportée sur
le tube V5, Celui-ci sera constitué par une lemps &
forte emplificetion et & forts résistance interns, par
yxample par une pentode .dont lsg potantiel d'éerasn est
réglé de fecon que le lempe traveills su-dela du coudqv
de lsa caractéristidue. De cotta focon, on réalise une&
déchargs & courant constesnt et & allurc trés sonsibla=-
msnt linénire,

Lo montsgs a3 1o figﬁre 5 dérive a le fois

da ccux des figures 3 at 4, on constitusnt un générateur

a contrdle ogxtérigur ds roclrxntion comme calui do 1n




figure 3 , et en fournissant une dent de scis & monfée
repide st & rotour linéairae lgnt, avoc utilisation
coums Vg d'ting pontode réglée nu-dessus du couds do 1la
enractéristique cowmme dens ls figure 4, Pour obtenir
lo montrga do 1z figure 5, il suffit do couper dens 1la
figurc 4 l» ligison antrs lo condensatgur Ci at e
plaquoe de Vy et d'appliquor & co condonsateur lgs im-
pulsions dg contrfls qui, & i'oncontro de le flgure 3,
devront tre positives, de fagon que le tube Vg soit
bloqué normalsment st qu'il recoive unc tonsion posi-
tive pondant lo périods do commando on vue do 15 ren-
dreo conductour, Dans chacun éas CﬁS‘dOS figuros 8 ot

5 la durée de balayago ost déterminéos per le largcur de
1'impulsion de contrdls,

L'amplitgde de dent de scic paout 6trc régléa
en foisant wvarier la résistence do fuits Ry ou la tan-
sion d'écran prisc sur le potentiométrs Ry lorsqu'on
utilise unc pentode comme tubs on shunt, Ia gomne ds
fréquences de dents de scie peut §tre chengée comme
d'hebitude en substitusnt des valsurs différentscs de
la copncité C, tandis que 1l- fréquence & 1'intérisur '
d'une gemme donnéa pecut 8trec ajustéo en ngissant sur
la résistance do contro-résction Ry, co qui fnit varier
1o courant ot por conséquont 1la vitosse do chargs ,

La synchronisation pourrnit oussi 8tmo'réalish on injosctant’
unc impulsion positive on 8ériec dans lo circuit dg 1la
résistance dc fuita, On remarquers égalecment gqu'on pour-
roit Trocueillir sccessoiroment une onds reectanguloirs

aux borngs d'uno qualconquc das résistencss traversées

per lg courant constont dens los montegos décrits,




HUIT PAGES

1) - Montregs génératgur ds dents de scis, com=
portont un tubs & vide en série avoc lc condonsatour
chnrgé ot un autrc tubs & vids en shunt sur ce condon=-
satour pour ss décharge, lo circuit de sortie du tube
shunt étaqt combiné avec le circuit d'entrée du tube
séria de facon & @xercer sur celui-ci une contre-réac-
tion par son courant ds plaquse; ceolul de cas doux tubés
dont 1l» conduction corrcspond 4 la psnte de dent de
scig, étant en outre muni d'un circuit de contre-réac-

tion da coursnt,

2)- Montrgs ci-dessus dons laquel le tube shunt

est une psentode.

3) - Montages suivant 1) et 2)fonctionnant en

auto-relaxation,

4)-Montsges suivant 1) et 2) fonctionnant avec

synchronisation par impulsions extérisures.

5) - lMontages suivant 3) ou 4) dans lassquels la
chores correspond a 1o pents do dent de scig ot 1la dé-

cherge su rotour rapids.

6)- lMontages suivant 3) ou 4) dens lesquels la
décharee correspond & le pente de dent de scie ot la
chargs & la montés rapide,

7}~ Moyons do réglage d'auplitude et de fréquen-

cc dans différonts montnges ci-dossus.

; Par procuration do ¢
COMPAGNIE CENERAIE DT TELRGRAPHIT SANS FIL
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