Jan. 16, 1951 G. D. HANCHETT, JR 2,538,515
ELECTRONIC INTERVAL TIMER

Filed June 25, 1947

INVENTOR. _
Groece D /Ancherr, JE.

BY
é—o«ﬂéf‘ - 2
Cﬂﬁz;ﬁ"db

AFttorne




Patented Jan. 16, 1951

2538515

UNITED STATES PATENT OFFICE

2,538,515
ELECTRONIC INTERVAL TIMER

George D Hanchett,. Jr Milburn, N. J., assignor
to Radio- Corporatxon of America, a, corporatmn

of Delaware:

Apphcatlon June 25, 1947, Serlal No. 756,946

2 Claams.

1

(CL.-250—2%)

My invention relates to. & control circuit and

more particularly to a control circuit im which.

the control is provided by the periodie conduction
of a pair of gas discharge tubes.

For many uses; it-has been found desmable to
provide apparatus for conftrolling any suitable

load device which will beralternately energized '

and- de-energized: at deﬁmte, predetermined in-
tervals. Many such. devices have heretofore been
proposed, but not.any of them, insofar as.I am

aware, hasbeen entirely satisfactory because they

were more- or less uncertain in their operatmn
and complicated in construction.

It is- an object of my invention to provide a
simple control circuit it which both: the periodic- *

ity of energization of the load device .and. the

duration. of the period of energization of such.

device may bhe accurately predetermined.
A further object. of my invention: is the provi-

smn of a circuit arrangement whereby selection.
is: provided for the duration of the period of en-

erglzatlon of the load: device for each chosen
' frequency of cyclic operation:

In genersdl, I hiave provided a pau' of: gas dis=

charge tubes connected: in an oscillatory circuit,

said circuit utilizing: grid potential storage means.
wherein the time: constants of the s&id grid po-
tential storage means may be independently. var-
jed. Selective means is provided: in: the -anode:
output circuits of the gas discharge tubes.for the: ,

purpose: of permitting the energization of a load
device by the output of either of the tubes.

A better understanding of my-invention may be
had from:the following description of a particular
embodiment of my invention taken-in comjunc-
tion with the aecompanying. drawing in which

the single figure represents schematically one»

method of utilizing my invention.

Reférring to the drawihg, it wili be seeh’. that
tHere has been provided a- pair of gas diseharge
tubes, I and 2, having eathodes; §-and & respec-
tively; anodés, 5 and 6, respectively, and control
grids, 1 and: 8, respectively.. A direct current
source. of poten’mal 9 is supplied fo the system, a

portion of whick. is. utilized for grid . hias om the 4

gas discharge tubies.. This biasing potential is
controlled and regulated by medtis 6f a voliage
regulator 10 and a- poténtial divider, the latier
" comprising two resistors, T and {2
obvious that the ratio of the values of the re-
sistors forming the potential divider may be
chosen to bias the gas discharge tubes to any
desired level. The ancde 5 of the gas discharge
tube { is connected to one side of a reversing
switch 21 and also fo a capacitor 19. In the

It wili be:
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charging circuit of capacitor 8, there is provided-
a fixed resistor {7 and a variable resistor Fb.
S1m11ar1y, the anode 6§ of the gas discharge tube
7 is conriected to the other side of the reversmg"'
switch and to a capacitor’ 20. In thé charg g
circuit of this capacitor, there is Tikewise ‘pFoL
vided & fixed resistor (4 and a variable résistor
3. 'The gas discharge tubes are provided Wlth
grid resistors, 15 and 18, respectively, the- grid‘ 7
sistor of the gas discharge tutbe { béing connect‘ed
to. the charging circuit of the capacitor 20 bex
tween it and the fixed resistor’ 14, the grid Te-
sistor 18 of the gas discharge tube 2 biing con-
nected between the capacitor 9 and’ the ﬁXed re-,
sistor I7. : .

One of the center taps of the reversing’ switel
21 is connected through the coil of a relay 22 o
the supply line; while the other center’ tap of such:
switch is connected through a fesistor 23 to the
supply line. Between the two center taps of the -
reversing: svv1tch there is connected d- ca,pamfm"
24 o 7

To 1n1t1ate the operatmn of theé system the re«
versing switch is put ih an open position: ‘and:

" electrical energy is:applied to permit the eIemeﬁts:

of the gas discharge ftubes to sufficiently warT
up to- insure proper operation. After the tubes
gre sufficiently warmed, the switeh may beclosed
to either side. For example, it is assumed’ that’
the switch is closed on the side marked “I.otig.””
When the switeh is thus closed, a path of curtent
flow will be completed through the res1stor 23! the
capacitor 19, and the resistors {1 and {6, A path"
will' also be completed through the coil’ of the’
relay 22, the capacitor 20, and’ the resrstors 3
and- 8. As a result, the capacitors’ (9 and’ 20
start to charge: However, since the time const \
of the circuit-through capacﬂzor 19 is Tesy than th"
time- constant of the circuit through capacifor
20, the anode § of the gas discharge tube t will
reach firing potential before the anode 6 of thej
gas discharge tube 20 When the gas’ disehgrge”
tube | conducts, current flows through resistor” 23

dnd the potentlal difference across the tube ['is
greatly reduced causing, ii effect, a nega.twe piilse.
to Be transmitted across capacitors 19 and 24,
The pulse across the capacitor 24 will'be reflected
at thHe anode § of the gas discharge tube 2 pré-.
venting its firing. This pulse is quickly: dissi-

" pated, however, since the time constant. of the"

citeuit including capscitor 24 is” short. ' At the”
same time the pulse across capacitor 18 is re-
flected on the control grid 8 of the gas discharge
tube 2, further preventing the firing of such tube.

Since the time constant of the circuit including
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capacitor 19 is longer than that including capac-
itor 24, the effect of the negative pulse will exist
on the control grid 8 of the gas discharge tube 2
much longer than on its anode. Therefore, al-
though the anode 6 may reach firing potential,
the control grid 8 will prevent conduction until
the capacitor 19 has discharged, and when such
capacitor discharges sufficiently the gas discharge
tube 2 will fire, causing current to flow through

the coil of relay 22, thus closing it and keeping !

it closed for as long as such tube 2 is conducting.

This flow of current greatly reduces the -poten-
tial drop across the gas discharge tube 2 which, in
effect, causes 4 negative pulse to be transmitted

across the capacitors 20 and 24.. The negative. !

pulse across capacitor 24 is reflected at the anode
5 of the gas discharge tube | causing it to be
extinguished. At the same time the negative
pulse across capacitor 20 is reflected at the con-
trol grid T preventing the refiring of the gas dis-
charge tube 1. The pulse across capacitor 24 is
quickly dissipated and the anode 5 of the gas dis-
charge tube 1 is restored to firing potential. How-
ever, because of the length of the time constant
of -the-circuit- including capacitor 20, the control
grid T will prevent the firing of tube { until -ca-
pacitor 20 has sufficiently discharged. - When the
gas discharge tube { fires, the operation ‘is re-
versed, -extinguishing -the gas discharge tube 2

which allows the relay to return to its former-

position. The action described above is then re-
peated causing the contmuous on and off opera-
tion of the relay.

It may be seen from the foregomg description
that, because of the difference in the time con-
stants of the circuits, the gas discharge fube |
will conduct for a shorter time each cyele than the
gas discharge tube 2. If the switch 21 had been
closed to the side marked “Short,” the only dif-
ference in the circuit would have been that the
relay 22 would have been in the anode circuit of
the gas discharge tube | and the resistance 23
would have been in-the anode circuit of the gas
discharge tube :2.-- This would mean that the re-
lay would have'been closed for a shorter time each
cycle.

Further, it may be seen that by varymg either
or both.of the resistors 13 and 16, any desired pe-
riodicity of operation, and any relay closed-time
duration may be obtained, within the limits of
the particular elements of the circuit.

. The positive grid bias is utilized and so chosen

to cause the firing of the gas discharge tubes 1
and 2 before the grid charging curve deviates
from its linear slope.

‘While I have described my invention in a par-
ticular arrangement for the purpose .of illustra-
tion, it will -be understood that the general prin-
ciples.of my. invention may be applied to other
and widely varied organizations without depart-
ing from the spirit. of my. invention and the
scope of the appended claims.

What I claimis: )

" 1. In a control mrcuit, a. source of direct cur-
rent potential, g first gas discharge tube, having
2 cathode, an anode and a control grid, a second
gas discharge tube having a cathode, an anode
and a control grid, a point of fixed reference po-
tential, said cathodes being connected to said
point, a source of positive biasing potential con-
nected. to both of said control grids, a first ca-
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pacitdr-resistor network constituting a potential
storage means connecting the output of said first
tube to the control grid of said second tube, the
potential stored in said first network being ap-
plied between the cathode and control grid of said
second tube, a second capacitor-resistor network
constituting - 2 second potential storage means
connecting the output of said second fube.to the
control grid of said first tube, the potential stored
in said second capacitor-resistor network being
applied between the cathode and control grid of
said first tube, a capacitance connecting the out-
puts of both of said tubes, a load device, an im-
pedance, a switching device connecting said load
device in series with the space discharge path
of either of said tubes and said source of direct
current potential and simultaneously connecting
said impedance in series with the space discharge
path of the other of said tubes and said source
of direct current potential. ’

2. In a control circuit, a source-of direct cur-
rent potential, a first gas discharge tube, having
a cathode; an anode and a control grid, a second
gas discharge tube having a cathode, an anode
and a control grid, a point of fixed reference po-
tential, said - cathodes being connected to said
point, means providing-a source of positive bias-
ing potential connected to both of said grids, a
first capacitor-resistor network connecting the
output of said first gas discharge tube to the con--
trol grid of said second. gas discharge tube, the
potential stored in said first capacitor-resistor
network being applied between the cathode and
control-grid of said second gas discharge tube, a
second capacitor-resistor network connecting the
output of said second gas discharge tube to the
control grid of said first gas discharge tube, the

" potential stored in said second -capacitor-resistor
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network being applied between ‘the cathode and
control grid of said first gas discharge tube, the
time constants of said capacitor-resistor networks .
being .independerntly variable, a :load: device; an:
impedance, 'a switching -device connecting -said
load device in series with the space discharge path
of. either of said gas discharge tubes and said
source of direct current potential, said switching:
device simultaneously connecting said impedance
in series with the space discharge path of the
other of said gas discharge tubes and sald source
of direct current potential:
GEORGE D. HANCHETT JR
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