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1
- This invention- relates-to- electric-impulse-gen~
eratorsin which the-simpulses-are generated under:
the control of :a-multisvibrator:
¢ Many-impulse:generators of:the:multi-vibrator:
type-have been:proposed:heretofore:for :generat-.
ing: substantially reetangular impulses: but. in-
most: of these devieces the: duration of7 the im-.
pulses generated-and the-time-intervals.between.
sticcessive impulses - are: controlled: by- the- time-

constants:of: the coupling - impedances employed- -

between: the valves: of the multi-vibrator: The:
control of the impulse.duration-and the:intervals.
between . the- pulses- by the:coupling. impedances.
imposes an undesirable-restriction. on-the range-
of pulse duration and:impulse intervals.that .can.
be:obtained and it is-accordingly-the-main. ob-
ject. of the. present:invention to. provide an:im-
proved impulse generator: of the multi-vikrator.
type. in. which.the control. of. the: impulse. dura-
tion. and. time intervals.are.less. dependent. on.
the time constants of the coupling impedances..
According to the invention an impulse gener-
ator. is. provided. comprising a. multi-vibrator
having a first valve and a.second valve whichi are.
so.arranged that when.one of said valves is.con-
ducting the other valve is non-conducting, a;ca-
pacity arranged.to.be charged. from. a source of”
voltage and-associated with the control electrode
of. said first valve, an impedance arranged in the
cathode circuit of said second valve and a uni-
laterally-conducting  device. associated with. the
cathode of said second.valve and.said capacity,,
the arrangement being such that said first valve

remains non-conducting- until the voltage across.
35

said .capacity rises to a.predetermined.vallle when
said first. valve becomes. conducting and. said.
second valve. beeomes. non-conducting and. the
fall of cathode potential. of thHe Iatter. valve.
causes said unilaterally-conducting device.to be--
come conducting .and to discharge said. capacity.
With such an arrangement.the duration. of the.
impulses can. be- adjusted without, altering, the.
time. intervals. between. the impulses: and. alsg.
said time. intervals: can be adjusted without. al-
téring, the duration. of. the impulses.. Further-
" more, it.is possible. to.vary the. duration.of.the.
impulses. and. their. time. intervals over a. verys
wide range; for. example, it.is possible to.make.
tHe ratio.of impulse.duration: to. time interval.
greater than. unity -or. to -make.the:ratio. of. the:
order of-1/1000. Further, both the:impulse dura-—
tion: and: the: time. intervals; between: pulses: cam:
be:larger; for example; the-duration.of: the:im--
pulses may besas:large-as 1/ds-0f ‘ansecond:and the:
time intervals may be as large as 10 secomdss.
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In-order that the said invention may be-clearly
understood. and" readily carried into: effect, it
will: now: be-more- fully: described- with reference:
to: the- accompanying - drawing which- itlustrates:

. the.circuit of an impulse.generator constructed:

according:to the preferred:form of the:invention.:

As:shown: in: the drawing; the reférence nu-
meral I indicates o condenser; one plate of which
isvearthed: and the other plate-of: which:is con-:

- nected to the control electrode of a.valve 2 forms=.

ing the first:-valve of ‘a multi-vibrator and to_one-
end:of a.variable:resistance 3, the other-end of:
which. is. connected: to: a variable tapping: point-
on: a:resistance 4:. One end- of: the resistance:4-

; Is- earthed and: the other end: is connected: to

the positive terminal. of- a source: of anode: cur=.
rent: for-the- valve: 2. © The . anode of- the valve:
2- is. connected: through. & resistance 5 to-the-
positive. terminal: of the. source: of anode cur-

rent. and- via a condenser:§. and léeak resistance.
T: to the: control electrode of the second:valve 8-
of: the - multi-vibrator.. ThHe anode of the valve-
8. is-connected through a;resistance 8 to the:pos--

itive: terminal: of the: source of anode: current

and:& tapping point on:the resistance -§ is:con-

nected: to: a- terminal {8 which . together: with..
the terminal {4 connected: to. the: negative pole.
of: the: source: of, anode current. constitute the-
output: terminals. of: the generator: The: cath--
odeé.of the: valve:2 iszconnected:to-the negative:
pale: of: the: source of anode current: through-a

resistance 12: whilst, the cathode of: the valve 8-
is..connected. to said: negative:pole through a re-

sistance: I8 and:a: variable resistance {4 in series:

The: cathodes: of the: two valves: are also coupled

in:the manner shown:through:a condenser {5

Due :to: the -provision: of the resistances: 12, 13.
and: M each valve 2:and:8-functions in:operation:
asia:cathode:follower: Each.valve2-and 8 is pro--
vided with an: auxiliary -anode, as:-shown, which
férms; with-each:cathode:of the respective valves.
a-diodesseetion; the auxiliary-ancde -of the.valve:
2. being: connected: in: the:manner-shown to the.
plate;of the-condenser i §- which isrconnected ta-
the: eathode- of: the: valve: 8; whilst. the auxiliary -
anode:of the valve: 8 is.connected:to the plate of:
thescondensers | which is connected to:the con-..
trolielectrode-of the valve 2.

The operation of the circuit shown 1s.as;f01—«»
lows:: Assuming:that the.valve. 2.is.suddenly ren-
dered: non-conducting, the rise-in anode- poten~--
tiali of: this: valve. will be: communicated to.the:
control: electrode. of: the: valve- 8: so. causing  this
valve: tor conduct. and. the; potential of: its: cath---
ogle: Will: rise:. -This;rise:in:the potential of; the:
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cathode of valve 8 causes the diode of valve 8
to become non-conducting, but causes the di-
ode of valve 2 to conduct to hold the cathode
potential of valve 2 positive so holding valve 2
non-conducting. In this condition the con-
denser { will be charged from the source of an-

ode current and the rise in potential across the .

condenser will be applied to the control elec-

trode of valve 2 and to the anode of the diode -

section of valve 8. When the charge across the

condenser reaches a predetermined - value the .

valve 2 will be rendered conducting causing the

anode potential of the valve 2 to fall, this fall

in potential being communicated to the valve 8-
so as to render the triode section of this valve”
non-conducting. The cathode potential of the ..

4
cathode follower instead of being connected to
the resistance 4 and the control potentia] may
be applied to the control electrode of the cathode
follower.. Such a generator can be employed
where the repetition period is required to follow
some variable frequency. In such a case the dif-

ference between the {wo frequencies can be caused
to control a potential charge so as to provide a
" gontrol  potential for application fto said cathode

follower to cause the repetition frequency of the
generated impulses. to follow said variable fre-

- quency.

valve 8 also falls with the fall of potential of -

the control electrode of the valve & and to such

an extent ‘that the diode section of the valve 8 -

is rendered conducting and the condenser | is
discharged via this diode section mainly at a
rate dependent on the values of the resistances
i3 and 14. Discharge of the condenser | causes
the potential of the cathode of valve § to fall
and also causes the control electrode potential of
the valve 2 to fall with the result that the an-
ode potential of the valve 2 rises, such rise in
potential being communicated to the control
electrode of the valve 8. After a predetermined
time the potential of the cathode of the valve
8 falls sufficiently low for the triode section of
the valve 8 to be rendered conducting. When
the valve 8 is thus rendered conducting the tri-
ode section of the valve 2 is rendered non-ccn-
ducting since the cathode of valve 2

8 as its associated diode which is connected to
the cathode of the valve 8 is rendered conduct-
ing, whereas since the diode section of the valve
8 is at this stage non-conducting, the control
electrode of the valve 2 is disconnected from the
cathode of valve 8. 'The condenser | then re-
commences to charge and the cycle repeats itself.

The time taken for the condenser { to. be
charged to a sufficient extent to render the valve
2 conducting controls the time intervals between
the generated impulses and can be adjusted by
adjusting the resistances 3 and 4. The resistance
3 can be a coarse or range control for this purpose
whilst the resistance 4 can be & fine control.
time taken for the valve 2 to be rendered non-
conducting after having been rendered conduct-

ing determines the duration of the generated im~

pulses and this time can be controlled by varia-
tion of the resistance 14. The output amplitude
of the generated puise is dependent of the values
of the resistances 3 and 4 and also of the con-
denser 15 and if the resistance 13 is large com-
pared with the resistance 12 the output amplitude
can be made substantially independent of the
value of the resistance 14, Since the duration of

the impulses and their time intervals are substan-.

tially proportional to the magnitude of the con-
denser 1, the duration of the impulses and their
time intervals can be altered whilst keeping their
ratio substantially constant by varying the ca-
pacity of the condenser i. In operation of the
circuit the valves 2 and 8 should not be permitied
to take grid current.

If desired, the generator according to the in-
vention can be employed to generate an impulse
having a constant duration but a repetition period

which is varied or controlled by a control poten-
In such a case the positive end of the re-"
sistance 3-may be conriectéd to-the cathode of. a-

tial.

is main--
tained at the potential of the cathode of valve’
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I claim as my invention:
1.’ An impulse generator comprising a first valve

“and a second valve each having a cathode and a
.-control grid and which are connected to form a

multivibrator so that when one of said valves is
conducting the other valve is non-conducting, 2
capacity connected in the input circuit of said
first valve between its control grid and its cathode,
means - for applying a direct-current charging
voltage to said capacity, an impedance connected
in the cathede circuit of said first valve, a second
impedance connected in the cathode circuit of
said second valve, a capacitor coupling the cath-
ode of the first valve to the cathode of the second
valve, and g unilaterally-conducting device con-
nected between the ¢athode of said second valve
and the high potential side of said capacity with
the anode of said device connected to said high
potential side whereby said first valve remains
non-conducting until the voltage across said ca-
pacity rises to a predefermined value when said
first valve becomes conducting and said second
valve becomes non-conducting and the fall of
cathode potential of the latter valve causes said
unilaterally-conducting device to become conducs-
ing and to discharge said capacity.

‘2. The invention according to claim 1 wherein

~means is provided for varying the rate of charging

of said capacity for changing the pulse repetmon
rate.

3. The invention according to claim 1 wherein
means is provided for varying the rate of dis-

-.,chargmg of said capacity for changing the pulse

duration.

4. An impulse generator comprising g first valve
and a second valve each having a cathode and a
control grid and which are connected to form a

~multivibrator so that when one of said valves is

conducting the other valve is non-conducting, a
capacity connected in the inpuf circuit of said
first valve between its control grid and its cathode,
means for applying a direct-current charge to

2, said capacity through a resistor, the cathode cir-

cuits of each of said valves having a resistor
therein to provide a cathode follower action, a
unilaterally-conducting device connected between
the cathode of said second valve and the high po-

t- tential side of said capacity whereby said first

vaive remains non-conducting until the voliage
across said capacity rises to a predetermined value
when said first valve becomes conducting and said
sécond valve becomes non-~-conducting and the fall

- of cathode potential of the latter valve causes-said

umlaterally-conductmg device to become con-
ductmg arid to discharge said capacity, and a sec-
ohd: unilaterally-conducting device and a capacity
connected in parallel with each other and each
also connected between the cathodes of said valves
so that when said second valve is conducting said
second unilaterally-conducting device is also con-
ducting to maintain the cathode of the first valve
at g potential such- that the ﬂrst valve is non-

.conducting. . .. L.
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5. An impulse generator comprising a first valve
and a second valve each having a cathode and a
control grid and which are connected to form a
multivibrator so that when one of said valves is
conducting the other valve is non-conducting, a
capacity connected in the input circuit of said
first valve between its control grid and its cathode,
means for applying a direct-current charging
voltage to said capacity, an impedance connected
in the cathode circuit of said second valve, and
a unilaterally-conducting device connected ‘be-
tween the cathode of said second valve and. the
high potential side of said capacity whereby said
first valve remains non-conducting until the volt-
age across said capacity rises to a predetermined
value when said first valve becomes conducting
and said second valve becomes non-conducting
and the fall of cathode potential of the latter
valve causes said unilaterally-conducting device
to become conducting and to discharge said ca-
pacity, and wherein the cathodes of said first and
second valves are coupled together via a ca-
pacity, and a second unilaterally-conducting de-
vice is provided which is connected between the
cathode of said first valve and the cathode of
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said second valve, whereby when said second
valve is conducting said second unilaterally-con-
ducting device is also conducting so as to main-
tain the cathode potential of said first valve at
such a value that said first valve is held non-
conducting.

6. The invention according to claim 5 wherein
means is provided for varying the rate of charging
of said capacity for changing the pulse repetition
rate.

7. The invention according to claim 5 wherein
means is provided for varying the rate of dis~
charging of said capacity for changing the pulse
duration.

EDWARD ARTHUR NEWMAN.
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