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(Cl. 250—-—-27 )

Thls 1nvent10n relates te electren dlscharge" '

o tube circuit arrangements for use in producing

waveforms showmg desired . character istics and
the object of the inventicn is to provide a clreult

arrangement for nrednemg a sharp wavefrenb at

a predetermmed instant.

 According to the preeent 1nvent10n a circuit ar-

rangement for generatmg a voltage Waveferm
havmg 2. sharp wavefrent at a desired 1astan
during the run—down of an apnhed negative-going

veltage cernpmsmg an electron discharge tube,

switch Ineans such as a dlede through whleh said

Voltage may be apphed te the eon a el gnd OI nhe_

-------

. 1D

er atwe feedback Gireuit elesed by tht.- smtch'
means, the arrangement bezng stehl that if the
i negatlve -geing voltage is applled when the tube

ly understeod and readlly carrled mte e" ect ene
circuit arr anged to eperate 11'1 aeeordance there-

~ with will now be described by way of example mth _

~ reference to the acef:nn]eenymr::r nrawmg 1n whmh

Fig. 1 shows such a circuit, = .
Fig, 2 shows veltage wave ferms assoela ted thh

'.__';certaln electredes of the Valves shown in Flg 1 |
cand. - |

10 ,

Flgures 3 and 4 show medlﬁcatlens of the 011'- |
cuit shown in Flgure 1. | N

'I‘he elrcult of Flgure 1 is mtended to produce

~ a wave form having an extremely sharp wave-

f‘i ent or 1ead1ng edge Wthh is; tzmed tc eccur at |

any eontrelled 11’13tant durlne the permd of a saw~
It may be assumed that there

tentn wave form.

- ig avaﬂnble at the 1input of the circuit shown

- is cenductlne the‘n ot the deswed 1nstam beth the

apphed Waveferm and the feedback‘ beeome ef-

20

fective in. turmng the tube Off on its eentrel arld

N thereby generating the shaip wavefr ent inan eut-
put circuit of the tube |

Alsé acdcording to the preeent 1nven‘t10n a cn'-
cuit arrangement for producing a voltage wavé- 4

form of desn'ed timing and’ of sharp wavefront

28

1ncludes an’ eleetmn-dlschalge tnbe the eentrel .
erid of which normally takes current and g re-

generative feedback  circuit for cont:: olling the
etentlal of the control grid of the tnbe in stich :

a manner that the application to the grzd of 2
negatwengmng Voltage cuts off the grid current

ab an instant determmed by an initigl negdtive
potent1a1 eTectwe 1n the ieed-bacl{ cn euit The

control grld and anether electrede ef the tube'

and” the initial petentlal 1eferred to may be that
applled to an electrode of a umlaterally condiict-

1ng device such 2s the dnode of a diods in"the
feedback circuit, to the cathode of which the neg-

atwe gmng veltage 1S applied, the arnode of the

diode being coupled to the. eontrel grld ef the

eleetron discharge tube.

In g particular clrcult arrangement embndymg
the invention the feedback circuit is constitiited
by a transformer coupling’ between the cathode
of the tube and the control grid, the tr ansformer
ceupllng being cempleted throngh g Unil aterally
condu(ztmg device such as a dmde and threugh
a coupllng cendeneer and the operation of the
circuit is such that regeneratlen does not occur
until the potentlals apphed to the un11aterally

in F1g 1 a sawtooth Voltage waveform as shown .
at ¢ in Fig. 2 and that it is desir en to pi eduee

sharp wavefront at the instant z in the saartoeth
cycle. The linear part of the' sawteeth occurs dur-
ing the period from =90 to t_.T and it will be

- assumed that £ may have any value such that 0

is less than z which in turn is less than T,
Referring to Fig. 1, the initial qnleseent state

of the circuit is such that the control grid of a

pentode valve VI is taking current, the anode .

current of the valve being at saturatmn Ievel such

.....

that its voltage is at the lowest level. The saw-

tooth voltage waveform a,the D, C. cempenent
of which is restored to. ground Ievel 1s applied

f.rem termlnal Al threugh the secendary wmdmg

- of a pulse tlansferlner PT to the cathode of a

| dlede valve Di.

this diode is adjusted t0 a value. —V by a tapping
on a. peteatmmeter resistance P connected to o

The petentlal of the anode of

: seurce of 200 Velts negative, g remetance R2 be-

ing connected in the lead to the annde of the dl-—

ode.

()

| If now the slepe of the sawteoth is v Volts per
TnJ.CI'{}eECOIld that is to say the Waveform goes in-
creasingly negatwe at the rate of v volits per.

- microsecond, the cathode potential ¢f the diode

Will become equal to the ancde petentlal after a

'- -permd rem esented by T m1e1 oseconds Where

Y

., : '111 the present instance, for example v=4. When |

50

conductmg devme eause the feedbaclq: circuit to

beeome effectlve :
In order that the 1nvent1en may be more clear-—

5

the 1netant x 1S 1eaehed the dlode functlens as a

~switch means and the sawtooth ‘vo]tage is applied

to the control gmd of the valve Vi threugh the
dmde the eendenser Cl and the ree1etanee R,
The anede Vcﬂtage of the dzede now fellows the :

‘curve shown at b in Fig. 2 and the contral gr1d

peteniaa] is thus pregresswely decreaeed The_




: cathode current of the valve Vi is decreased and

| negatwe-gomﬂ‘ waveiront is developed across
the primary winding of the transformer PT, the

' -:9,540;923

. _'Waveform ¢ of Fig. 2 will be a negative squaré |

primary winding of which consists of 135 tums |

- of number 38 S. W. G. wire wound in one layer

"next to a core of radmmetal The secondary

- winding consists .of 200 turns of similar wire

wound on top of the primary winding and suit-

ably insulated. The sudden variation in the pri-
i

mary winding is stepped up by the secondary

- winding and ae*ehed to the cathode of the diode

‘D1 and thence through the coupling condenser -
. CI and resistance R3 to the control grid of the
This regenerative action results in the

~ vyalve VI.
valve VI being cut off due to feedback almost in-

stantaneously thereby producing at the anode a

wave commencing at t=0 and ending at t=x. It

will e appreciated that the sharp wavefront oc-

curs at t=x and 15 the back edge e-f the negatrve N

wave. | |
Tnstead of conneetmg the pr1mary Wmdmg of |

the transformer in the cathode lead of the Valve_ .

VIl as described, it may be connected in the an-

ode lead. The square waveform output is in this

case taken from the screen grid of the valve VI,
the remaining circuit connections and perform-

ance being similar to the cathode feedback case

 positive-going voltage waveform with a sharp

~ edge as shown by waveform e, Fig. 2, and a neg-

ative pip in the potential of its eathede a:s shown_ o
20

__ 111 waveform d in Fig. 2.
At the completion of & cycle of the sawteoth
| voltage waveform, the electrodes of the diode DI

~and valve Vi return to their initial operating
values and the circuit returns to its quiescent

state. If the return time of the sawtooth wave-

form is short, and the condenser/resistance com-
bination CI/R3 does not transfer the whole of

the waveform to the control grid, the back edge

- of the square waveform ¢ may not coincide with

In the particular circuit described the anode

the return to quiescence of the waveform b.

. —
g

described. 'This modification is illustrafed  in

Pigure 3. Alternatively, the feedback connectlon
“may be taken from the screen grid of the valve VI,
~the output being taken from the anode as in F1g

1. This medlﬁcatmn 15 111ustrated in Flgure 4
I claim: | |
1. A circuit arrangement for generatmg a volt-

age waveform having a sharp wave front at a de-
sired instant during the run-down of an applied
voltage comprising a diode to which said voltage

is applied, biasing means for. said dicde for pre-

- venting conduction through said diode until a
- predetermined time after the beginning of the
run~down of said applied voltage, an electron dis-

_charge tube, means for applying a pulse to an
‘electrode of said electron discharge tube on the

conduction of said diode to cause a change in the
condition of said electron discharge tube, and re~ -

 generative feedback circuit including an ampli-

~ of the valve VI is connected through its resistance
R4 to a high tension source of 330 volts positive -

and the control grid is cannected through resist-

anees R3 and RI to a source of 200 volts positive.

o
AR

The res1etanees and condensers shown have the

fellowm values:

- Resistances (k= 1000)-—-
- R{=10 megohms
R2=—270 ohms
R3=470 ohms -
R4=56k ohms

R =33k ohms
R6=1.5Kk ohms

Cendensers———' -
- C1=1000 micro-micro farads :
- C2=0.1 micro-farad "
 C8=0.1 micro-farad

A smtable type of dlode Di for the cireuit de-
scrlbed is the Mullard type EA50 and the valve

fying device between another of the electrodes of
said electron discharge tube and the input of said
diode, said feed-back circuit being completed cn

the conduction of said diode whereby a sharp
wave front is produced in the eutput c:1rcu1t of
- said electron discharge tube. | | o
2. A circuit arrangement as clalmed in clalm 1

. wherein said regenerative feedback circuit com--

40
" ing of which is connected in circuit ‘with said

prises a step-up transformer the primary wind-

electrode while the secondary winding is con-

nected in series Wlth the mput cu*cmt to S&ld. -
- diode. | | |

Vi may be a Mullard type EF50. Clearly, other

- types of valves w.th appreprlate chalacterlstlcs

'_may be employed.

It will be understeod that varlatmn of the inj- "

| t1a1 negative voltage applled to the anode of the

diode D{ and choice of a sawtooth waveform of
“appropriate slope enables selection to be eﬁected_ |

- of the instant z at which a sharp voltage wave-

front may be. developed at the anode of the valve ¢

Vi and taken off from the condenser C2.

Again, since A. C. coupling to the control grid- s
of the valve VI is used it will be seen that the ap~
plied sawtcoth waveform may commence at a

positive voltage if desired, the anode potential of

the diode D1 being adJusted to a smaller p051twe |

voltage

3. A mremt arrangement as clalmed in clalm 2

wherein said primary winding is connecied I1n

circuit with. the cathode of said electren dlS-

-charge tube.

4. A circuit arrangement for genera ting a volt- |
age waveform having a sharp wave front at a de- -

sired instant during the run-down of a negative-

ooing voltage comprising a diode having an anode,
said diode having a cathode to which is applied

‘said negative-going voltage, variable biassing
‘means for applying a negative bias to the anode

of said diode to prevent conduction of said diede -

- until g predetermined time after the beginning
‘of the run-down of sald negative-going voltage,

an electron discharge tube having an anode and

a cathode as well as a control grid, a. power cir-
~cuit for applying a direct current potential be-
- .tween said anode and said cathode with the lat-

 ter negative, means for applying a positive bias

A de:alred modified anode waveform may be ob--- )

Thus, for example, if before the tlme t=0 in Fig.
2 a potentlal is applied to the suppressor grid
such that anode current is cut-off and then be-

o tween the times t=0 and {=T the applied poten-

t1a1 is ratsed to cause anode current to flow, the

~ tained by applying a modulation waveform of
- the suppressor grid of the pentode valve Vi.

" to the control grid of said tube to cause the tube

to conduct, an alternating current coupling cir-

cuit having a short time constant between the an-

ode of said diode and said control grid arhereby
on the conduction of said diode a negative-going

‘pulse is applied to said countrol grid to initiate the

cutting off of said tube, and a regenerative feed-

back circuit including a step-up transformer hav-

ing its primary winding in series with sald power
circuit and its secondary winding in series with

. the cathode of said dicde, said feedbaek circuit

’4’5

being energized on the conduction of said diode
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5

whereby said tube is sharply cut oft and a sharp
wave front is thus produced in the output circuit
of said electron dlscherge tube. |

5. A circuit arrangement as clelmed in clelm'
4 wherein said regenerative feedback circuit is -

taken from the cathode and the output is taken

from the anode of said electron discharge tube.

4 wherein said. regenerative feedback ecircuit is

taken from the anode and the .output is taken

from the screen electmde ef said electren dis-
| charge tube. |

6 |

for mer he;vmg a, primary winding in series w1th

'the last-named circuit and a secondary winding o
i series with said ouftput circuit, an electrical

connection between the positive side of the out-~
put circuit and said cathode, and means for ap-

plying a potential between the positive pole of

_ _ ~ the rectifier and the positive pole of the output
6. A circuit arrangement as claimed in claim

circuit with the positive side of the last-named

- potential being applied to the rectifier, the last-

10

7. A circuit arrangement as claimed in clelm |

4 wherein said regenerative feedback circuit is
taken from the screen electrode and the output
- is taken from the anode of seld eleetron dis~
charge tube. |
8. In a circuit for producing a wave having a
sharp wave front, generator means for producing
a linearly varying potential, said generator

15

20

means including an output circuit, an electron

discharge device having an anode as well as a
cathode with g control grid between the anode

named potential having a value greater than the
potential of the generator means at the hegin-
ning of variation of the latter potential and less

than the potential of the generetor means at the

end of the linear variation of the latter potential.
10. The system defined in claim 9 in which the
feeder connection comprises in' series, a con-:

denser and a resistor, said condenser and re- =
sistor having such values of capacity and re-

sistance respectively that the time constant  of

the circuit including them is short as compared

with the time period elapsing between the be-

- ginning-and the end of a single linear mcrea.se of

and the cathode, a source of direct current po- -

tential having its positive side connected to said

anode and its negative side connected to said

25

cathode, means connecting the negative side of

sald output circuit to said grid and the positive

side of said output circuit to said cathode, means
in said output circuit for blocking passage of
- current therethrough to said grid when said first-

named potential is below a predetermined value

petentml of the generator means.

-11. The system defined in claim 10 in which a
first side of the condenser is connected to said
rectifier and a first side of the resistor is con-

-nected to said grid, and a source of direct cur-

 rent having a positive side connected to the sec-

o0

ond sides of said condenser and resistor and a.
negative side connected to said cathode, said last-
named source applying sufficient potential to said -

- grid to effect saturation of the electron discharge -

and for permitting passage of current to said grid
In sald output circuit when said first-named po-

- tential is above said predetermined value, and

35

means connected in series with said source of

direct current potential for increasing the po~
tential of said eutput circuit in response to a de-

crease in current flow from said source.
9. In a circuit for producing a wave havmg a

device in absence of current flow through se,ld
1eet1ﬁer

12. The system deﬁned in claim 9 mcludmg in

addition means to bias said grid positively to a

- sufficient degree to effect saturation of the elec-

sharp wave front, generator means for producing -

‘a linearly increasing potential, said generator

means including an output circuit, a half wave
rectifier having its negative pole connected to the

negative side of the output circuit, an electron

discharge device having a cathode and an anode,

- tron discharge device in the absence of bias po-
 tential e,pphed through said rectifier. | |

‘0
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