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CHAPTER 10

RELAXATION OSCILLATORS AND RELAYS
l, INTRODUCTION

The circuits which are cums.ucrea in this chapter involve the
determination of time-intervals., In some cases (Relaxation Oscillators)
their functionm is much the same as that of a simple osoillator, i.e. to
produce recurrent changes of woltage at regulsr intervals of time. In
others (Relays) it is required tn produce, in response to some input
Pulse, en output variation which cocurs at some predetermined instant
after the occurrence of the inmput. In such cases the circuit acts in
the pature of a delay device, and does not produce any output until an

inmput or triggering pulse is applied.

Relaxation oscillators are normally used to generate low fre-
quency oscillaticns, e.g. from a Pew cycles per second to a few kilo-
gycles per second. They are widely used to control the timing of the
operation of various ocircuits in radar equipments such as tlme-base
generators, modulators, asriaxl switching valves, etc. A relaxation
oscillator mey readily be synchronised with a successlion of pulses or any
recurrent voltage varistion whose frequency is alightly greater than the
natwral frequency of the oscillater,

Relays are used o produce delayed pulses, and find common applicatim
in time-base circults, e.g. for the production of range markers, trace-
brightening pulses, etec., at predetermined positions on the time base.

Any of these cirocuits may also be arranged so that when
triggering or synchronising pulses are applied at regular intervals, they
in effect divided into groups of two, three or more pulses. Only
first pulse of eash group affects the circuit, so that the frequency
the output voltage variatioms is a submmltiple of the frequemcy of the
igput pulses. This procesa is called Counting-Down.

Each of these circuits depends for its action on the existenoe
of at leaat two distinet corditions of operation, either of which may be
stsble or unsteble. For example, in a two valve clrcuit either valve
may be conducting while the other is non-conducting. The transition fram
ane condition to the other tekes the form of a rapid cummlative action
due to regemeration inherent in the circuit. The circuit is in a atable
state if an external impulse is needed to cause this transition; other-
wise it remains in its existing state. The circuit is in an unsteble

Age

(1) Circuits with no stable state of operation

Circuits of this type are known as
Relaxation Oscillators. A cirouit of
a Relaxation Oascillator is shown in
Pig. 492, The conderser C charges
through the resistor R until the
voltage across it is sufficient to
cause the neon valve to atrike. (The
interval during which the condenser
charges is the time of relaxation).
Upon striking, the valve presents a
low resistance and the condenser dis- . 2
charges rapidly until the neon curremt 18:492 - Simle
falls below its extinction value. relaxation escillator
The valve subsequently presents an (flashing neon).
open circuit and the condenser
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Chap. 10, Sect. 1

recharges and the cyole of operation repeats. Other
well-known examplea are the Multivibrator and Blocking
Oscillator; these are considerad below.

(i1) Circuits with ons ‘steble state of operation

A circuit of this type is known as a Relay.
Such a circult rests naturally in its
stable condition, but on the applica-
tion of a triggering impulse an
gbrupt transition to the m
state cocurs. Af%er an of
relaxation the circuit reverts to its o
stable condition.

A circuit of a relay is shown in PFig,
493. 1In the atable state the gan- -
filled triode is mon-conducting, the T
grid voltage being maintained below é ]
cut-off and the anode voltage
remaining at H.T. If the grid
voltage is raised momentarily sbove
‘cut~of'f an external impulse of .
very lh;r:ydmtim, the valve con- [i8 493 ~3Simple relay
ducts heavily and the condenser is  (triggered thyratrem
discharged, This unsteble state timevbase).
continues after the triggering pulse
is removed, and is terminated only when the valve current
falls below its extinction value, Subsequently C charges
through R and the circuit reverts to its stable condition,

A AN A
v vy
n

T o
v

(i11) Circuits with two steble ziates of operation

A circuit of this type is known as a Counter, Such a cir-
cuit rests naturally in sitber of its two stable conditions,
but on the application of a triggering impulse an abrupt
transition fron one steble state to the other takes place,
The circuit rests in this second condition uptil a further
triggering impulse causes it to return to the first. This
type of cirouit, a typlicel example of which is the Eccles-
Jordan Circuit, has little if any application in radar
equipment and is not discussed further.

Relaxation oscillators and relays may take the form of two-
valve or aingle~valve circuits., In most cases the time intervals
are determined by the exponential charging or discharging of a con-
denser through a resistor. Inmcim:itathelinearc]nrgin?
Principle of the Miller time base is used (see Chap. 11, Sec. 10).
Circults which utilise this principle are discussed separately in
Secs. 91:611.

In the description of the Multivibrator circuit, which is
conaidered firat, the action is discussed more or less in detail,
each main or subsidiary feature of the oscillations being dealt 'with
as it ocours during the sequence of operation. This procedure is
adopted for the sake of readers encountering this type of action for
the first time. In the subsequent dsscription of ciroults where the
action is similar to that of the multividbrator the main sequence of
operation is described first, where convenlent in note form, and any
subsidiary characteristics importent for an understanding of the
action, or because of particular applications of the clrcuits, are
dealt with af'terwarus,

It is felt that this method of description is more readily
followed once the essential principles of cumulative action and
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Chap 10, Sect, 2
relaxation have been grasped.

TWO VALVE CIRCUITS
2, The Multivibrator

The circuit of a Multivibrator is shown in Fig. 494. Thia
re.axation oscillator is a two-stage resistance-loaded, capacitance-
coupled amplifier with the output coupled back to the input.

The pulses produced at the anodes of the two valves are
approximately rectangular (Pig. 495). In other words the oscillations
rroduced are rich in harmonics, a fact which accounts for the name
"Multivibrator",

When the circult is first switched on a transient state
follows in which both valves are conducting. After this transient
period the circuit will settle down to continuous oscillations as
illustrated by the wavefoarms of Fig. 495. Consider the interval
marked (1), in which the grid voltage of valve 1 is returning towards
earths As the voltage of ;G rises through cut-off, the flow of
owmulvelcmenadropotmltageatlkvhichisapplmto
2G through C3. The resulting rise of voltage at 24 is applied back
to 3G and there is a further increase of ocwrrent in valve 1. This
Process is cumulative so that the voltage of ;G rises rapidly to a
Positive value and the voltage of 2G falls rapidly to'h value which is
more negative than that
required to cut off the
current in valve 2, Then
the action ceases.

As the voltage of
16 rises above gzero, grid
cwrrent flows, so that the
grid-cathode resistance of
valve 1 becomes small,

VALVE |

steady value which it

ge h:::'{a; (2) begm - Fig. 494 - Multivibrator circuit.

of the relatively large
voltage developed
initially at 1G.

After amplification has cessed the circuit relaxes, Cp charg-
ing amd Gy discharging. The flow of grid current in valve 1 into Cp
causes the voltage at ;G to fall exponentially towards zero, with a

' time~comstant approximately equal to Ry Cp, while the voltage at pA rises
towards Vg with the seame time-constant.

Meanwhile the voliage at 2G rises exponentially towards gero,
as Oy discharges with a time-constant which is effectively equal to C; Ry

(providing R, >> R1).

As the voltage at 2G risea through cut-off a cumulative action
ensues similar to that which terminated the interval (1), This action
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Chaps 10, Sects 2

is ooncluded when the current
of valve i1 is cut off,

After amplifica-
tion has ceased the circuit
relaxes again (interval (3),
Pig. 495). The flow of

voltage at 2G falls the

voltage at oA rises. The

voltage at 1C rises
towards zero

with a times-constant which

8o far it has been
assumed that the sudden

time-oonstant R €}, whilst that at the anode of valve
After the cummlative action is over the

with a time-copstant Rp C3.

1Ya

TIME CONSTANT C;R,
G (U

i

TIME CONSTANT G R

|T‘:§
(<] |
I'c === ————]-—- s S e e
< V
STz ma s TIME COMSTANT
2l s
A TIME CONSTANT €3 Rp
T
ol ¢ -t
TIME 'CONSTANT CaRa
2}F
01 e
N k.
Vi -
_ch' —————————— 7"‘-— V =
PAR SRR \
TIME CONSTANT C|R,
Fig. 495 = Waveforms for
multivibrator circuit.
1 takes place with a
2 takes place

anode voltege of valve 1 Tises during interval (3) with a time-constant
Gy By whilst that of valve 2 rises during interval (2) with a time-

The durations of the various
195 dspend not only upon the time-constants but also upcn the
vdmerthemltsgoastthacmtralyﬁaamthem-m
If the minimm grid voltages for valves
while the out-off voltages are
shown that the periocdic time of

T8,

-2

two
and
mey be

it

In order that these rises of potential should be

The rise

of the wavefcrms shown

Vo and =oV,
&eoaacm.im

\ v
25501&',10&.1:7;1-0211310&2?;.

Por a typicel multivibrator, in which

1%:2%:1&0,@

Ve = 2V = 10,

thia reduces to:
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Chap 10, Sect 2

T = 246 (C1 Ry, + Cp R3).
Hence the frequency is given by:

£ 1 .
2+6 (Cy Ry, + C2 B3)

This formnla is applicable only to multivibrators which operate at
frequencies not greater than about 1000 o/s, since in its derivaticn
inter-clectrode and stray capacitances heve been neglected.

In a symmetrical cirouit the durations of the positive-
going and negatiw-%oﬁ.ng portions of the voltege variation at either
manal: i:e“equal, Pig. 495), These portions will be of unequal

(1) the time~constants, C; R, and Cp Rz are unequal;
(11) valves 1 and 2 sre dissimilar; or
(111) bias is introduced into ome valve circuit only.

In radar apparatus it 1s sometimes necessary to change the
relative durations of the positive-going and negative-going porticns.
of the output voltage without apprecilably altering the cscillation
frequengy. This may be accomplished, within limits, by the arrange-
shewn in Fige. 496. In this circuit the coupling capacitances
the same value, C. By means of a switch, the individual values
and of the resistances of the two grid leaks can be altered
ithout a change in their sum, so that the frequency:-

b 3 1
2+6 G (33 + R;J

i

9———COHT

-0 HT

VALVE | VALVE 2

Ot » C
-
-
v

Pig, 496 - Cireuit with variable
~to~gspace cons tant Fig. 497 ~ Multivibrator with
ek frequergg? put leaks connected to HT line.

It is frequently advantageous to comnect the grid leak
resistors to a source of high positive potential rather than to earth:
(Pig. 497). This csuses the grid voltage of each valve to rise more
sharply through cut-off sc that the onset of the negative-going pulses
&t the anode is more clearly defined. Im the olircuit of Fig. 497,

the time-constants C B%h:ndcza must be greater than those for the
cd.rouitof?ig.h%%f méoqmmctoﬂﬂaﬁmum.
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Chap. 10, Seet 2

If a succession of npulses. ar axy reowrrent voltage
vardation, is introduced frcm en sxiornel source into the circuit of
a multivibrator, the frequency of oscillation tends to inoreese until
it is equal to, or iz a multiple cr submuliiple of the frequency of
the injected signal. Suppose that positive-going pulses are applied
to the grid of valve 1 (Fig. 494). their frequency being slightly

VOLTAGE
Q‘Ln A £

() SYNCHRONISING PULSES

VOLTACE
’

s I TP e KN g
E‘."} ! E
i (@)INPUT PULSES
v 7
b
al

CUTQFf o p e b - _ L

o
CUT-OFF

- \
L FREE-RUNNING

\‘smcnm:nmsen
(o) VOLTAGE AT GRID OF TRIGGERED VALVE (b) VOLTAGE AT GRID OF TRIGGERED VALVE

Pig. 498 = Synchronisation of Fuge 499 = Counting=down.
a nultivibrator,

greater than that of the freely-running multivibratare Fige L98 shows
the resulting veriation of potential at grid 1G. When the pulse arrives
1G has not quite reached its cut-off voltage, but the application of the
pulse carries it over this point, so hastening the transition to the
conducting state. The multivibrator action is thus synchronised with
the applied pulses, Fig. 499 shows the use of 2 mltivibrator as a
frequency divider. By a suiteble choice of camponent veluss the cir—
cult may be arranged so that it is triggered by each n-th pulse; the
multivibrator frequency is then %—th of the input frequency. Im
practice n is not usually greater than 10, although with care in adjust-
ment it mey be made as high as 50.

Ifon]yanevalwistﬁggoreﬁinthi&wthethraﬁonof
only the positive-going portion of its anode voltege is affected. If
it is desired to comtrol the durations of both portions of the ocutput
voltage, both valves should be triggered, e.g. by applying negative
triggering pulses between the common cathode and earth.

There are several advantages in using pentodes inatead of
triodes in a multivibrator oirouit. The presence of two edditicnal
electrodes in each valve to which pulses can be applied, or from which
they can be taken, makes for greater flexibility in circuit design, end
an immediate advantage is that one grid can be used exclusively for
synchronising purposes, The use of pentodes alec makes it possible to
eliminate the peek occurring at the beginning of each negative-going
portion of the anode voltage of e multivibrator (p, Fig. 495). The
effectiveness of this limitation, the principle of which is discuased
.in Chap. 9, Sec. L, is dependent on the anode load resistances used.

The circuit shown in Fig. 500 is that of a multivibrator
using pentodes, The circuit i= similer to that of Fig. 494 but the
screens of the valves are used as ancdes for the generation of the
relaxation oscilletions. Some of the space current in the conducting
valve reaches the true ancde and, flowing through the loed resistor,
provides the output voltage. In this type of circuit it is seid that
the anode circuits are "electron-coupled" to the remainder of the valve,
as in the "Electron-Coupled” oscillatcr. For each valve the screen
and ocontrol grid are shielded from the anode by the suppressor grid.
Hence the load does not greatly affect the action of the relaxation
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Chap 10, Sect.3

circult, and the fre-
quenay of oscillation is
substantially independent
of changes in loading.

3. Cat
M ors

: Variocus forms
of multivibrator are in
use other than the con-

ventional typ; 1;1}.‘;3?’ IHgno:Tn?Tm MAY BE TAKEN FROM
shows an
known a8 a Cathode-

Coupled Multivibrator. Fig. 500 - Electron=coupled multibrator.

The operaticn of this

circuit is similar to

that of the conventional multivibrator and involves the seame kind of
cumulative action.

A change in grid-

THE OUTPUT MAY BE TAKEN cathode voltage

) FROM ACRE AS REQUIRED gives rise to a

<

9 WITH THE FOLLOWING VALUES. THIS chain of events

S CIRCUIT PRODUCES THE waverorms —resulting in a

E’ :"':0":‘::;‘ " :‘:2- ©OluF ax but
< 1 R2= 36Kn C2=0O03uF Wltaee variation
< . R3I= (65K being added to the

= 3 tage between grid
EE::’E}& ::t::; E:I'&: :3 cathgde ao that
the circult is un-
stable.

e A brief
z [32 explanation of the
t B3 action is given
t&] below in note form,

A
B

MMM

Assume
valve 2 to be con~
ducting and the

Fig. 501 = Cathocde~coupled current in valve 1
multivibrator. to be cut off,
. (interval (1) Fig.
502)s The voltage at jK falls as Cp discharges. As the voltege at
1K spproaches that of 16 valve 1 starts to conduct.

The subsequent behavicur is as follows:-
The voltage at 1A falls (after emplification in valve 1).
" ” L] L]

. = « ,x ® (asin a ocathode follower).
. " ® 3K " ‘still further, so that the sction is cumulative

This actien is terminated when the current in valve 2 is out off.

Interval (2

Cp discharges as oK returns towards earth potemtial in the
absence of current in valve 2. '

As the voltage at oK approaches that of oG volve 2 starts
to conduct.

The voltage at oK rises.
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The voltage at K rises,
L L " ]_5. "

(after amplification in
valve 1),

The voltage at 2G rises,
n o o 2K "

still further so that

the action is again

cumlative,

This action is
terminated when the
current in valve 1 ia
cut Offo

Interval

Co charges
as ﬂ:rtﬁ returns towards
e potential and
the action repeats.

It has been
assumed that no apprecisble
chenge occurs in the
voltage at oG during the
intervals between the
transiticns from one state
to the other. This
assumption is justified

if is large com~
th the pericd of
oscillation,
An essential

feature of the operation
is that the cathode load
resistors of the two valves
are unequal, so that when
valve 1 is conducting jX
is at a lower potential
than oK when velve 2 is
conducting. It is the
charging and discharging
of Cz through this
potential difference
which determines the
period of oscillation,

Chanp 10, Sect. 3

(b)

©

©

Q)

o —Z

¥og. 502 = Waveforms for cathode-
coupled wmultivibrator.

The time-constant which determines the duration of interval
(2) is approximately C2 ng (neglecting the output resistance of the

cathode circuit of valve

The time-constant which determines the duration of interval

(3) is epproximately C2 32
cethode circult of valve

proportional to

>

1

neglecting the output resistance of the
The frequency is thus approximately

T L

C2 (BR5 + Rg

and the mark-to-space ratio depends on the ratio + However, if
the values of li.gea.nﬂ Rg are altered, the amplitudes the voltage

variations at

cathodes are changed so that the voltage developed

across Cp is affected. FPor this reason if it is desired to change
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the mark~to-space ratio

by changing the ratio
Rs/R¢, same further

ad justment must be made
if the frequency of
oscillation is to remsin
the seme, This may
take the form of an
alteration to the value
of Rsc

Since the
control grids are main-
tained at a high
positive voltege, only
a small portion is
utilised of the
exponential fall of
either cathode towards
earth, This ensures

i
PO
Jh

SYNCHRONISING $

|

AMAM
Wy
o

Fig. 503 = Alternative form of
coupled multivibrator.

cathode-

that the instante at which cumulative action occurs are clearly defined,

I;= CURRENT THROUGH VALVE | AT 2ERO BIAS
I,= CURRENT THROUCH VALVE 2 AT ZERO BiAS

An alter-
native form of
cathode~coupled
multivibrator is
shown in Fig. 503;
the waveforms for this
circuit are given in
Fig. 5044 The relaxa-
tion times are deter-
mined by the charging
of Co through R} and

- the discharging of
through R3. In this
case the agymmetry in
the cathode circuits
is provided by the
resistor R5.

In some
cathode~coupled
multivibrators of
this type the
asymmetry which is
essential for the
operation is affords
ed by the use of
valves which are of
different. current-
carrying capacities.

L. Relay Circuits

If the blas
wltage spplied to
one of the valves of
a multivibrator is
made sufficiently
negative the circuit
becomes so unbelann~ed
that it is no longer

N -
@ . _
ray /
LT Iy - -
O IVAN /L,,-
) ’
Wb
©
o £
Iz(ﬁ4+a9 \ \
(d) IR
iy ¢
o> S
(e) R~ — ',
° / /

Fig, 504 ~ Waveforms for alternative form

of cathode=~coupled multivibrators
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Chap, 10, Sect.l

free-rumning. The clrouit then operates as a relay, the stable state
being that in which the unbiased valve iz conducting. The circuit
can be triggered from the stable to‘the umstsble state by the leading
edge of an applied pulre, which cauass ths biased valve to conduct.
The subsequent action is similar to thad of 2 =mltivibrator except
that af'ter the biased
valve has again beocoms
pon-sonduoting it remains o%
in this copdition vwntil a R,
further triggering pulse A
is epplied.

In general a *
relay is used for the
production of rectangular | N
pulses of camparatively VALVE | -.-i..- VALVE 2

the duration and smplitude Pig. 505 = Two-valve relay.

of the applied pulses,

The nature of sech output

pulse iz normally mot

dependent upon the smplituds or duration of the triggering pulse,
provided the latter is sufficisntly large to initiate the actlon.

Pig. 505 shows a
INPUT PULSES possible circuit arrange-
(] j=rai2} 3 m Of a “lv. ?lb Q’.‘l"’
4 cuit is essentially that of
) the multivibrator, but valve
. o 1 is biased so that the
carent in this valve is
J normally cut of?, whereas
valve 2 is urblased,
% £ Initislly, therefare, the
2 anode voltage of valve 1
e e —— —— is at HY (Vp), whils the
1 r 22330 voltege of valve 2 is

[

=%

at 2 low level (Interval (1)
o ., Pig. 506).
/]

" relay is triggered by a
coromom =l ___________f:-_l‘ _____ negative~going pulse apprlied

° € to the anode JA of valve 1
2% /- (103., to the grid oG of

valve 2), The subsequent
LSt CHARGES behavicur is as follows:-

CUFOFFf-— ———_] Z: - /-—-—-- The voltege at 29 falls.
L] " .

€, DISCHARGES " 2&. Tises.

TIME CONSTANT C, R, " " " .G rises
. by on smount
Fig. 506 = Action of two~valve to csuse valve 1 to con-
relay, duct.
The voliage at 1A falls
still further, and the

astion is thus cumulative.
This transition ceases when the current in wvalve 2 is cut off,

Interval (2

C; discharges as G retwrns towards earth potential., . As
the voltage at oG rises through cut-off, ancde current flows in
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Chap 10, Sect. i

valve 2:~

The voltage at oA falls.
] - L] lG 1]

. " u 1£risea:
" " " o6 " still further, end the cumulative action
::;.aeswhanthecmentinmlveliaout

Interval !2!

' Co discharges as 1G retwrps towards earth potential.
Valve 1 remeins cut off by the blas developed across Rg.

The duration of interval (2) depends on the time-comatant
Glﬁ (muﬂ.ngnu»nl). The othar time-comstant Cp Ry must be

ly long "to prevent any substantial change in the voltage
at 3G during the interval (2), but short ocmpared with the interval
(3) 80 that the circouit retwrns to its imitia) state before the
next triggering pulse is applied. If the latter comdition is not
mhﬁaﬂthodrodtdmmtnspandtothomxtm}so,m

counting-down occurs (Sec.2).

The time-constant of the discharge of Cp can be considersbly
reduced by the imsertion of a dlode between 1G and earth, with its
cathode conmected to 3G.

The relay may also be triggered by the application of a
positive~going pulse to 24 or 36. If this method is employed a larger
Mui:iwmtmmmmmwm“2um-

The method of triggering indicated in Pig. 505 has the
additional advantage that as soon as valve 1 conducts the input resis-
tance of the anode circuit ia low, so that the narmel operation of
the relsy is not likely to be affected by the trailing edge of the
triggering pulse.

Secondary effects ocowr similar to those which arise in the
case of the multivibrator; these are indicated in the waveforms of
Pig. 506.

Pig., 507 shows an alternative method of biasing. The current
flowing in valve 2 develops across the common cathode resistor a bias
voltage sufficliently large to emsure that the current in valve 1 is cut
off in the ebsence of a triggering pulse.

OV,

FYYYY T
YVr

INPUT

Ca éiﬁa
T | :
) ———0
WALVE ! ? VALVE 2 VALVE | ? VALVE 2
Fig. 507 = Two=valve relay with Fig. 508 ~ Cathode-coupled
altermative biasing ar-angement: relay.

In both circuits the onset cf the trailing edge of the output
pulse is mare clearly defined if the grid leak R is commected to the
HY supply instesd of to the cathode {oompare Sec. 2).
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Chap. 10, Sect. 4

Fig.508 shows the circuit of a cathode-coupled relay and Fig.509
shows waveforms at points of special importance. The action is similar to
that of a cethode-coupled multivibrator. It is essential for the relay
action that the current flowing in velve 2 when conducting is greater than
that in valve 1 when velve 1 is conducting. This may be ensured by using
different velves, or by making R} Rp.

The action ia as follows:-

pulae causes valve 1 .
to conduct. ---(|)-4r(2)-u-———-(3}—---_....

o 'l\. [ -
i
+
|

Voltage at 1A falls, v
n L L]

26 [}
Current in valve 2 is
reduced. wrorro——--——-—-— -————————-——ulzr:

The current flowing

The voltage at A -t [ y
falls still further, —CUT-OFF
8o that the action

v
current is cut off, Ve If_____

C; dis- 0

'oloharses; as the
t rises
thr:::; :ng.zggfg_ Fig. 509 =~ Waveferms for cathode-
coupled relay.

Current flows in

valve 2.

Voltage at both

cathodes rises.

Current in valve 1 is reduced.

Voltage at 1A rises.
Voltage at G rises, the cumulative action oceasing when the curremt

in valve 1 is cut off.

Interval (3)

As the voltage st 2G rises above that of oK grid current
flows apd C) charges rapidly ss the relay resumes its stable state,
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Chap 10, Sect. 5

ONE=VALVE CTRCUITS
Be ‘Pransitron Circuits

A single multi-electrode velve such as a pentode may be used
to gensrate voltage variations by a mode of operation similar to the
action of two-valve relaxation oscillators and relays. Under certain
conditions the space charge between screen and suppreasor grids of a
pentode can act as a virtual cathode, so that variation of the
suppressor grid potential can be umed to comtrol the anode current.

In theae circumstances, this virtual cathode, together with the anode
and suppressor grid, can operate as one tricde valve, whilst the true
cathode, control grid and screen grid act as another. In thia
manner one valve may be made to fulfil the functions of the two
valves in the circuits already described. The essential similarity
between the one-valve and two-valve circuits will be seen in the cir-
oult diagrems as soon as the principle is grasped of treating the
pentode as a pair of triodes. There are, however, ome or two
characteristics which apply particularly to Transitrons, as one-valve
circuits of this type are called:-

(1) There is inherent in the circuit, but oaly for certain
velues of anode, suppressor and screen voltages, a mutual
interantion between anode and screen grid. So long as a
wirteal anthode is present, a reductic: in anode voltage
diminishes the anode cwrrent and causea an increase in
screen current. This leads to a fall in screen voltage
dus %2 the increased curremt through the screen load or
dropping resistance. On the other hand, the converse is
not true; a reduction in screen voltage diminishes both
the ancde and screen-grid currents, so that the anode
voltage rises due to the decreased current through the

(i1) In the two-valve circuits the two stebls or unstable con-
ditions ocour when, in turn, each wvalve is conducting
while the other is cut-off. One of the conditions
arising in the transitron is similar, namely that in which
the anode current is cut-off by suppressor grid action.
No condition can arise, however, in which screen current
is cut off, since this would imply that the anode ourrent
were cut off, too. Instead, the two states may be dias- -
tinguished by the screen-voltage levels. When anode
current flows, the soreen current is small and the screen
voltage high; when anode current is cut-off, screen
current is large and the screen voltage is low.
Relaxation oscillatioms or relay actions take the form of
trensitions from ons of these states to the other and back
again.

(11i) As described in Chap, 6 Sec. 34, and illustrated in Fig.300(a),
for certain values of anode and suppressor voltages a rise
in voltage at the suppressar grid leads to a decrease in
screen current; 8o that if the screen load is not decoupled
the screen voltage rises. An emsential feature of trans-
sitron circuits is that the screen and suppressor grids are
coupled by a condenser so that over this region of the
valve characteristics (B to C, Fig. 300(a)) the action of
the circuit is comulative., A rise in suppressar voltage
causes a rise in screen voltage due to the electronic
action in the valve, and this in turn causes the suppreasor
voltage to rise still further due to the coupling circuit.

A similar cumulative action follows a fall in suppressar
voltage over the same region.

It should be borne in mind that whether this.cumulative action
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can coocur or not depends on the potentials of the other
electrodes in the valve; in particular, that of the anode
peeds to be low,.

(iv) If a feed-back resistor is included in the cathode lead
this acts in a menner simllar to that of the cammon
cathode. resistor of a cathode-coupied multivibrator or
relay. When anode current flows the bias developed
across this resistar is likely to be much greater than
when the anode cwrrent ia out-off by suppreascr grid
action.

6. Transitron Relaxation Oscillatar

Pranaitron Relaxation - Onr
Oscillators are not in normal uss
in radar equipment since in
gemoaral thsy are less stable, and
also less flexible in design than
the two-valve circuits. However,

one arrangement, known as the
Fleming~Willlems cireuit, is * vo
suitsble as a free-running v

generator of sawtooth voltages. L

The cirouit arrangement
is shown in Fig., 510. The wave-
farms of the voltages at the
various electrodes are shown in
-Pig. 5l1.

The action is as follows:- Interval (1

Anode current
is flowing so that the
screen voltage is at
the higher of its two
levels of operation,
C; discharges as the
anode voltage falls,
The supmressor voltage
falls from a positive
value. As the anode
voltage falls a virtaal
cathode begins to fam
between screen and
suppressar grids and a
state is eventually
reached at which the
cumulative action des-
cribed -in Sec.5 (iii)
is initiated. The
fall in suppressor
voltage causes a fall

Pig. 510 = Transitron relax-
ation cacillator.

QDE
VOUTAGE— (1)-sta— (2) o (3)
180 e e

VALUES OF COMPONENTS USED:-
R = 100fn Rp-500dn Ry ~z304n
Cy= Oaf Cam (pF
THE VALVE IS A CVIOSI WITH A HT SUPPLY OF 350 YOLTS |

Fig. 511 = Action of transitron
relaxation oscillator,

in soreen voltage and
because of the coupling
circuit farmed by Cp

and R5 the auppressor
voltage is further
reduced., This
cumulative action ceases
when the anode curremt
is cut off (see Fig.511).

The voltage at Go has then fallen to the lower of its two levels of

operation (Pig. 511). 5 1 0
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Interval (2)

C discharges and the voltage at G rises 1ally
towarcs zero with a time constant approximetely Ca Rj {Rg < Rz).

At the seme time C; charges through Ry and the anode voltage 8.
A point (surpressor-grid cut-off) is Teached at which anode current

starts to flow, so that the acreen current decreases. Hence:-

The voltage at G2 rises.
" " . Gz rises;

this further increases the anode current and rednces the screen
current 80 that the action is cumilative,

This cumulative sction ceases when the virtual cethode
between Gy and G3 disappears (the anode voltage is now high), so
thatafwtherrieinthepotenthlof%bunegl@leeﬁectm
the anode current. fhismsthmthavoltmu%uinw

" region of mero potential, Bm,thomtags&%urdm
conaiderably above zero by the rise 4in screen voltage,

Interval

Cp charges and the voltage at Gz falls towards zero. The
amdevoltagefallluclmdurgumﬂ. aycle of operation
repeats.

The oscillations may be symchronised satisfactorily by the
applicaetion of either positive pulses to the suppressar grid or
negative pulses to the control grid. In either case the applied

initistes the cumlative action fram interval (2) to interval

0) (e, 510,

VALVE CVIO9I
R = |0kan
R; = S50ka
Ry 4 200kn
Vp = 340VOLTS

rectangular output voltage is required at the anode. The relay may
be triggered hy either a positive-golng or a negative-going pulse of
small amplitude applied either to the control grid G or to the
suppressor grid G3. 4 larger triggering pulse is needed at G3-than
ﬁnma&t .

Pige 513 illustrates the action following the application of
a small positive pulse to G]. Initially, during the interval (1),
anode current is flowing and the suppressar grid is at sero potential.

Intervai (1
As the voltage at Gp rises:-
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the space cuwrrent

m.em‘ VOLTAGE AT C,
the voltage at Gp falls i i ¢

" " ®* Gz falls, Va
the anode curremt is ras -
reduced and the voltage

at A rises,
The reduction in ancde . i e
current is accampanied
by a further increase

in screen current VOLTAGE AT Cp |
causing the voltage at Siio ————
Go to fall still farther. |

+ T | ] et e e e e | e e

This cumulative action T S -___; ___________ E
ceases when the anode o d -
current is cut off so )
that all the space ‘
ocurrent flows to the VOLTAGE AT Gy i

screen. 18 N [ | . ;
The screen current 7 R ] [yt
decreases and the = A‘:f uf
‘voltage at G2 and G3 8o mwi
m:;‘:h;lm o TIME CONSTANT= CRy
zero; but provided the
fall in voltage at G Pig, 513 = Action of transitron
and G during the relay: positive triggering pulses.

cumlative action is

by the negative voltage at G3.

Interval (2)

%) C discharges with time-constant approximately CR3, (B3>

!howltageitG}mutonﬂsm.

At a certain value (suppressor-grid cut-off) ancde ocurreat
begins to flow,

The voltage at A falls,

The incrsase in anode current is accampanied by a reduction
in screen current causing the 'voltage at Gy to rise.

This causes a further rise in the voltage at G3 so that
the sction is cummlative and ths relay returns to its stable con-
dition (interval (3)).

Since the suppreascr voltage rises sbove zero due to the rise

in screen voltage, suppressor current flows and C charges rapidly.

Thia flow of current through Ry causes the irregularity shown

in the snode and screen-grid wavefoarms at the trailing edge of the

output pulse (beginning of interval (35)).

The response of the circuit to a negative triggering pulse
qpndtommwawwymueummmmumm

ocase described asbove.
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The effect of applying VOLTAGE AT G
a negative triggering pulse to \ !
the control grid is illustrated
in Fig, 514 No cumulative o U 4
action follows the initisl fall v
in voltage; this merely results ved .

in amplification at screen and I
anode as shown in the diagrem,
the voltage at the suppressar

' grid G3 rising with the screen
voltage. However, provided the ° ¢
triggering iz of
sufficient amplitude or duratiom,
the condenser C charges, due to VOLTACE AT G
suppressar current flowing. 4
Due to this charging of C, the
fall in screen voltage at the
end of the applied pulse carries
the suppressor voltage balow
zero potential, initiating the o ¢
same cumalative action as was
described with reference to the
response of the relay to a
positive triggering pulse. The I A

remainder of the action is o I/L l\l/

VOLTAGE AT G

'S

jdentical with that which
follows in the former case.

1f the initial rise of

suppressor grid voltage is very Fig. 514 ~ Action of tranasitron
large the effects described may relay : negative triggering
be offset by the flow of " pulse.

reversed suppressor current.

In some pentodes (e.g. CV1O91) .

this may cocur when the suppressor grid is sbout 40V above that of
cathode. 1In such a case the net effect of the pulse applied to the
omlwhtowmmctoﬁMnﬁum
charge, and no cumulative action cen occur. This effect can be
eliminated by inserting a dlode between and cathods, with the ancde
omnaotadto@;,uahmbythodotw s in Fig, 512, The
emission of elsctrons from the dlode cathode is likely to exoeed con-
siderably any secondary emission from the suppressor grid, sc that the
charging of C is ensured.

The response of the relay to a positive triggering pulse
appliodtothemonorwgriﬂanshﬂntothsmmt
deseribed,

In sll cases the duration of the output pulse, positive-going
at the anode and negative-going at the soreen, depends upon the time-
constant CR3. Owing to the large value of screen resistor nacessary
for the operation of the relay it is nmot normally practiceble to take
thooutpntﬁmthsmmpidunleuithtobemlhdtondrwit
with a correspondingly high input resistance and low imput capacitance.
No such limitations normelly apply to the anode circuit, where the
output resistance is small.

Owing to the faoct that valves are not normally manufactured
to give precise suppressor-grid characteristics the behaviour of a trans-
sitron circuit may vary considersbly if different valves, even of the
asme type, are used, For this reason two-valve circuits are frequentliy

to be preferred.
8, [Ths Blocking Oscillatar
The Blocking Oscillator is a farm of relaxation oscillator
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which is used primarily as a generator of
rectangular pulses. The duration of the
output pulses is narmally of the arder of
10 = 100 microseconds. The principle of
the blocking oscillator is similar to
that of the self-quenching oscillator,
described in Chap. 8 Sec. 47. (It is
comon American practice to use the same
term Blocking Oscillator for both types
of circuit.) In the blocking oscillator
the regeneration is sufficient to ensure
that the valve current is cut off before

a single cycle is completed.

—OHT

1

Fig. 515 - Blocking
oscillator,

The circuit arrangement of one form of blocking oscillator is

shown in Fig. 515.

GRID-CATHQDE
VOLTAGE

GRID CURRENT FLOWS

TIME CDRSTANT%?

VOLTAGE
ACROSS c;

o .

CllT—OFFL

TIME CONSTANT C}.R}

YALYE
CURRENT

Fig., 516 = Blooking oscillator
wavefomms-

The waveforms for this circuit are given in Pig.

516.

Although the
eircuit diagram is
similar to that of a tuned
grid oscillator the
effective "tuned circuit"
is much more complex. No
tuning capacitance is used,
and the inductance of the
grid coil in parallel with
its stray capacitance
forms a ringing circuit,
When grid current flows
this circuit is heavily
damped and is shunted by
the series arm farmed by
Cg and the grid-cathode
résistance, The period
of oscillations in the
grid circuit is thus con~
siderably increased by
the flow of grid current.

Two essential
conditions of operation.
of the cirouilt are:-

(1) The coupling
. between output

and input circults must be very tight, so that the grid
voltage is forced to a high positive level at the begimming

of the cycls (period (1)).

This ensures a large flow of

gridourrenttoohargethebiuomﬂsmercg.

(1) Although the time-constant Cg Ry must be large, so that there
is an appreciable interval of relaxation between the output

pulses, C

must be small. This ensures that the bias

voltage dgnloped across Cg acquires a large negative value
before the end of the posifive pulse at the grid.

If the bias is not large enough, subsequent free oscillations
in the grid circuit may raise‘the grid volteage sbove cut-off again.

The relaxation time is determined by the maximum value of the

bias end by

the time-constant Cg Rg.
:l.onatnallymhalmrterthantﬁa

Since the duration of the pulse
relaxation time, the latter is the

pain factor in determining the repetition period.

The duration of the output pulse depends on the velue of the
inductence and the various capacitances and resistances associated with
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the grid circuit. It may be reduced by:-
(1) reducing the effective inductance;

(i1) reducing the capecitance Cgs

(111) inoreasing the flow of grid current, e.g. by the use of a
valve with greater cathode emission,

The grid leek may be commected to a positive supply instead
to earth. In this case the grid woltage risss towards a positive
tial s0 that the instant at which valve owrrent starts to flow
more precisely determined than when the grid voltege rises
towards zero (see Chap. 8, Sec. 47).

The blocking oscillator may be readily synchronised by a
positive-going pulse applied to the grid; alternatively, the time-
oonstant may be adjusted sc that counting-down occurs.

An alternative fam

Y

1

of the blocking oscillator OHT
odrcuit is shown in Fig. 517, Z204n 2304
where an electron-coupled g
Hartley Oscillator is used ¢ —T1°
(m Chap. B, Sec. 8)—0 In Nl :3_. ’
this case the effective Rg < PO

inductance of the grid circuit  soj.3 2y -z::"m
depends, emong other things, 5 (7R

on.the value of the v A

istor R, in the primary PRIVARY  SECONDARY ;
eircuit. A decreass in R
m;::?a;ﬂ hu:::lu the Fig, 517 = Alternative form of
dmping, so that the amplitude blocking escillator.

an incresse in recurrence frequency. The recurrency frequency may
also be varied more or less independently of the duraticm of the

pulses by altering the value of the grid leak.

With the component values shown in the figure, the duration
of the negative-golng pulses at the ancde is of the oxder of 15
microseconds, and the repetition frequency can be varied from about
500 o/s = 2000 c/s.

Blocking oscillators are frequently used with the automatic
biasing network in the cathode circuit. 1Im circuits of this type it
is not practicable to use a very large resistance in the cathode lead,
80 that the condenser must be made larger than in the grid-biasing
circuits in oarder to provide a long time-constant for the discharge or
relaxation interval. This inorease in the circult cepacitance tends
to cause the output pulse to be of longer duration in the cathode-
biased oscillators than in the giid-biased circuits.

More complicated oircuits may be designed to make the
recwrrence frequency substantially independent of fluctuations in
supply voltage. These arrangements generally incorporate a ringing
circuit, the period of which is unaffected by changes in supply
voltage. This technique constitutes a marked departwre from the
"relaxation” method of determining time-intervals.
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CIRCUITS EMELOYING TLS MILIER TTME-BASS PRINCIFLE
9: General

The circuits discussed in the remaining sections of this
chapter employ the method used in the Miller Time-Base Circuit of
generating linear voltege veristions. This principle is dealt with
in detail in Chap. 11 Sec. 10. It involves the use of a pentode
with a condenser connected between ancde and control grid. The
valve is controlled externally by the voltege at its suppressor grid.
When this voltage is such as to allow anode current to flow, the
anode voltege falls as the condenser discharges. The anode "run-
down" is very nearly proportiocnal to time,. In the Miller time~base
circuit some additional control device is needed for releasing and
resetting the valve, and also for maintaining s constant voltege at its
suppressor grid during the run-down interval.

In the circuits about to be described the principle of the ililler time-
base is embodied in a relay action. These circuits are at present described by
rather fanciful names, which heve no scientific connctation. In the case of the
Sanatron, a second valve is used for contrelling the Miller vglve in response tc
an externally applied triggering pulses In the Phantastron circuit a single
pentode valve is used to fulfil the double functions of control and Miller valwe
Many varients of these circuits are used, either as relays or as relaxation
oscillators, but only the two principal circuits are described here.

10. The Sanatron

A simplified circuit diagram of this relay is given in Fig.
518. An outline of the action is as follows:-

Initially — OVs
valve 2 is con- 4 oV
ducting, while the R "é gn. R
ancde current of M {
valve 1 is cut off Il "'I“_.,
by the negative Ci

bias on its suppressar
grid 163. A
negative triggering
pulse is applied to
the suppressor grid
2Gz of valve 2.

T is of sufficient

QUTRUT

[

smplitude to cut off 0-v,
the anode current in . . .
valve 2. Fig. 518 = Sicplified sanatron circuit,

Voltage at pA rises.
Voltage at 1G3 rises.

Thereafter, while the anode current in valve 2 remsins cut
off, these voltages are held at steady values by the potenticmeter
chain between Vp and -Vj.

As the voltage at 163 rises towards a positive value, anode
current flows in valve 1, calsing an instantaneous fall in anode voltage
followed by a constant rate of collapse, Thig fall in voltage at j4 is
communicated to the control grid 5G; via the network Cp, - and is
sufficient to cut-off the current in valve 2. The rate of éollapse of
anede voltage is given, as in the Miller time-base generator, by

avy, Vo .
at =~ CiRy

At the end of the run-down at 1A, the anode voltage "bottoms®, Co
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discherges, and the voltage at 5G1 returns towards Vo, As this
voltage rises through cut~cff, valve 2 reconducts:-

The voltage at pA falls.
" L] n n

1
“ " " 1?:-1“3.
b ® " 5G; " still further so that the action is

cumulative.,
This cumulative action ceases vhen the
anode current in valve 1 is ocut-off.

C1
and Co re-
charge as the
voltage at %_A

B»

OV

returns to
and the cir-
cuit reverts
to its
initial state.

Fig.
519 shows a
practical form
- of the sanatron
circuit, and o
the waveforms. TYPICAL VALUES OF COMPONENTS
of the volt- B 7okn  CI=i0opf VA =300V
ages at the & soda I8 W laoov
electrodes ere 2 ook V4 =vsv
;"égm in Pig. R e

QUTPUT

OV,

A Fig., 519 = Pructical sanatron circuit.

diode, valve

3, is in-

cluded to

limit the enode voltage of valve 1, During the recharging period the
anode voltage returns towards Vg but as the diode conducts is clemped
at the level V3, determined by the setting of the potentiometer slider
P. This dimifnishes the recovery time of the Miller valve (interval
(3)). The amplitude, and hence the duration, of the output pulse can
be controlled by the potentiometer setting.

A second diode, valve L, limits the negative excursions of
the grid of valve 2 to a value -V), Jjust sufficient to ensure that
velve 2 is cut~off (sbout -5 volts). This reduces the interval (L)
between the end of the yun-down and the instant at which valve 2
reconducts.

It may be ndted that the same rapid fall of voltage at jA
during intervel (2) is commmicated to the control grids of both
valves. This is sufficient to cut off the current in valve 2, but
rot in valve 1, Hence if the valves are otherwise alike, they must
be adjusted so that the cut-off voltage is lower for valve 1 than for
valve 2. This may be accamplished by using a larger screen dropping
resistance for valve 2.

Alternative methods of triggering, which utilise the
amplification of valve 2, may be employed, The method already des-
cribed, using a negative pulse applied to the suppressor grid,
requires a triggering pulse amplitude of ebout 60V. If a negative-
going pulse is applied to 2G), or to jA (actually to the cathode of
the diode, valve 3) an amplitude of sbout 15 volts is sufficient. If
the grid-triggering method is employed an additional diode is
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Fig., 520 = Action of sanatron circuit.

Fig. 521, to prevent the trailing edge of the
r:d:;m ﬁﬁmﬁhﬁ t};e valve to reconduct. If triggering
pulses are applied to the cathode of valve 3 a cathode loed resistor
must be inserted, since in the circudt of Fig. 513, the cathode is
decoupled to earth.

Some aavantages may be derived from the use of the screen grid
of valve 1 as a control electrode in place of the suppressar grid,
particularly if a very fast run-down is required. The rate of collapse of
anode voltage is limited by the anode current, which depends on the screen
voltage, and high values of screen voltage lead to excessive screen
dissipation. The fact that the screen is held at a low voltage except
during the run-down interval reduces the screen dissipation and allows s
higher screen voltage to be used, sc that a faster run~-down may be achieved.

The modifications which are needed to the arransements of
Fig.519 to convert the circuit to one using screen-grid control are shown
in Fig,522, This method of controlling the Miller valve allows the use of
2 beam tetrode in place of = pentode, so that larger values of anode
current are avallable for the same screen dissipation. This further
increases the permissible run-down speed.
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ovs O Ve

OV

AAMAA
YYyYy
oA AAMA
Lhh
o
-
AAAA
YYYV Y
K4

MODIFICATIONS TO CIRCUIT OF FIG 519

J < Ry  REMOVED
R Rs = I5kA
2z Ry = 60Ka
V5 Ca REMOVED
‘?_) Vs  INCREASED TO 400V
mi 3 T
— _ 0
s 0-v,
Fig. 521 - Sanatrom circuit: Pig., 522 = Sanavron circuit:
control grid triggering. scresn grid contpel.

11. The Phantastron

The Phantastron is a one-valve relay, similar in action to
the two-valve Sanatron circuit. 4 simplified diagram.of'a
phantastron circult is shown in Pig. 523. The anode and control
grid are connected by the condenser which typifiea the Miller time-
base arrangement. The suppressar grid and cathode connections give
riutothomhtivemmvhiehmmrelq

mm,mmamanmmammmn
by grid ocurrent flowing through Rj. The eathode voltage is held at
m;«:-sowl above that of the suppressor grid by the current
R3, so thatmmmhcutctfbythonpmimym
bias. ve current flowing through R3 is therefore due entirely
tomanlmtrolgrmmu

A pegative-going triggering pulse is applied to G3. The
cathode voltage falls (cathode follower sction).

' The cethede voltage is lowered relative to that of the
suppressor grid by an smount sufficient to cause anode current to
flow, i.e. the suppressor grid-cathode voltage is raised above cut-off,

g\

As anode cwrrent flows the amode voltage falls,
This. fall is commxicated to G) via the condenser C.

The cathode voltage falls still further, so that the action
is cumnlative.

Hence, even when the triggering pulse is removed, anode
cuwrrent continuea to flow, and the circuit remaina temporarily in its
_lmatabhlme.

The ancde run-down then follows, as in the Miller time-base.
0 apprecisble change in voltage at comtrol grid or cathode cccurs
until the anode voltege bottoms. The voltage at G} then begins to
rise more steeply, snd with it the voltage at the cathode. This rise
in cathode voltage with respect to that of the suppresscr grid reduces
the anode current.

This causes the anode voltage to rise, and with it the
mw at Glo
519
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QVg ECMMON VALUES
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Fig. 523 = Siaplified Fig. 524 = Practical phantastron circuit.
phentastron circuit.

The cathode voltage rises still further, so that the action
is cumulative, ceasing when the anode current is cut off, C then dis-
charges and the circuit reverts to its imitial condition.

A practicel phantastron clrcuit is given in Pig. 524, and the
waveforms of the voltages at the various elsctrodes are shown in Fig.
525. The function of the diode in the anode circuit (valve 2) is the
same as that of the corresponding diocde in the sanatron circuit,

INPUT
PULSES 28y
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i Iige 525 = Action
; - of phantastron

i C’\r-:xﬁoneurm mse Clrecuit.

!

i

!
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-7 TOWARDS V,

t

ensuring a rapid return of the ancde voltage to its steady valve,
during intervals (4) and (5). The setting of the potentiometer Py
determines the amplitude end hence the duration of the run-down
interval (2). The rate of run-down is given by:-

S‘:&g-fﬁ. (This assumes that Rz K Rp, as in
at CR the cese described).

The other diode (valve 3) isolates the triggering circuit from the
control grid after the initial fall in voltage at G), otherwise the
run-down would be affected. The voltage at which its cathode is
held (usually about 20V. sbove that of the supmressor grid of valve 1)
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determines the initial and final values of the voltage at Gp.

The anode voltage bottoms during the interval (3) and it is
at the end of this interval that the anode current begins to fall amd
the second cumulative action is initiated. This action occupies
interval (4), during which the screen grid, cathode and control grid

Ove

return to their steady potentials. .

As shomn in Fig. 524, the screen grid is not fully decoupled,
since this is the only electrode from which a positive-going pulse is
cbtained.

An alternative !
method of varying the :%
duration of the cutput - L
pulse is shown in Fig. . _@ F N S
526. The setting of 3 TT
the potentiometer Po v n
determines the rate of ;_5
run~-down and hence the T_‘ =
duration of the output 3 )
p'ulae. weuT FE E4
triggering described p-
above requires, with the N
components given, a Fig. 526 =~ Phantastron circuit:
negative-going pulse of alternative method of control.
about 25 volts amplitude,

Alternative triggering

. " $

- i {
r | —"@’ i m—y
E; |

T

Pig. 527 = Phantastron circuit alternative triggering
arrangement: negetive-going pulse to jA.

arrangements are illustrated in Figs. 527 and 528. A negative-gbing
pulse of about LOV amplitude applied to the anode (Fig. 527) or a
poeitiv pulse of about 25V amplitode to the suppressor grid
(Fig. 528; of valve 1, is required.

The phantastron is a useful circuit in systems where the
mmber of valves used must be kept to a minimmm. It also has the
advantage not possessed by the sanatron of providing both positive-
going and negative-going rectengular output pulses, These can be
made of approximately the same amplitude by a suiteble choice of
cathode apd screen resistars. There are, however, aseveral dis-
advantages which arise from the use of the single-valve circuit. The
initial fall in voltage at the cathode (interval (1)), Fig, 526, is
accompanied by a corresponding fall at the anode, so that the amplitude
of the linear run-down is reduced, and a large fraction of the avail-
able supply voltage is wasted. To minimise this initial voltage
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Pig., 528 = Phantastron circuit: alternative
triggering arrangement: positive-going
oulae.

change & valve with a very shart suppressar grid base is required.
Certain valves are available which have such a short base (e.g. CV1llé,
3 to 15 volts), but this restricts the choice of valves so that other
characteristics, which were considered in the two-—valve circuit, have

to b€ ignored.

Furthermore, the action of the phantastron is very much
dependent on the choice of valves whereas the valves used in a
sanatron may be changed for others of the same type without the
characteristics .of the relay being appreciable affected. This 1s due
rartly to the fact that the cumnlative action at the end of the linear
run-down occurs over the region of control-grid cut-off in the case of
the manatron and over the region of suppressor-grid cut-off in the case
of the phantastron. The latter action is not so precise as the former,
and is more dependent on the particular valve used.



This file was downloaded
from the RTFM Library.

Link: www.scottbouch.com/ rtfm

Please see site for usage terms,
and more aircraft documents.



https://www.scottbouch.com/rtfm

