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15 Claims.
. 1

This invention is directed to a novel circuit
system of discharge tubes to produce an output
signal or operate a work circuit in response to
preselected or predetermined signals and par-
ticularly to such system which may be associated
with a counter or data indexing means to respond
to selected digit or data signals.

The system, which may he called a predeter-
mining system, is particularly adapted for op-
eration in conjunction with a plural order counter
or plural order data indexing means to respond
to successively produced digit or data signals rep-
resenting a selected multi-place number or the
like. The system may be used, for example, in
conjunction with the impulse counter disclosed
in an article “Neon Diode Ring Counter” in the
January 1950 issue of “Electronics” or with an
impulse counter composed of dénominational
orders of the kind disclosed in my application,
Serial No. 191,306 filed October 20, 1950, now
Patent No. 2,646,534,

An object of the invention is to provide a multi-
stage predetermining circuit system composed
of electric discharge tubes coupled in a -novel

manner to operate in sequence in response to »

electrical signals representing a preselected plural
order number in a counter or representing plural
order indicia in data indexing means.

More specifically, an object of the invention
is to provide a predetermining circuit system
composed of circuit stages coupled in series to
voltage supply lines, so as to be sequentially con-
ditioned for response to digit signals or the like.
~ PFurther, an object of the invention is to pro-
vide a predetermining system having suceessive
stages, each of which includes a gaseous dis-
charge tube which upon conduction causes prim-
ing potential to be applied across a gaseous dis-
charge tube in the next stage to enable the latter
tube to respond to and be made conductive by
a digit signal or the like. )

An object of the invention is to provide a pre-
determining system the stages of which are com-
posed of gaseous discharge diodes, such as simple
glow tubes, coupled for sequential. response to
.voltage signals on separate signal input lines for
the respective stages.

According to the invention, the stages of the
predetermining system may be selectively asso-
ciated with different orders of a counter or the

like to be controlled by. sighals representative ¢

of the digits of a preselected number. The first
stage has a gaseous discharge diode normally
conditioned for response to a selected digit signal
“from the associated counter order. Upon firing
of the diode in the first stage its output circuit
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applies conditioning potential to a diode in the
next stage. The diode in this next stage is nor=
mally unable to respond to a digit signal but
after being conditioned by the preceding stage
it is ready to fire in response to a signal from
the associated counter order. In turn, the firing
of the diode in this next stage conditions a diode
in a following stage to respond to a digit signal.
The successive stages of the predetermining sys~
tem are associated with the highest to lowest
orders of the counter, respectively, so that by
reason of the connections between the stages they
will respond sequentially to signals representa-
tive of selected digits. developed by the counter
in descending order progression. Inasmuch as
a higher order digit is developed in the counter
as a result of a carry from g lower order, specml
provision must be made to operate a predeter-
mining stage for which 0 has been selected.  Ac-
cordingly, it is an object of the invention to pro-

vide means for replacing the counter orders in

the production of selected 0 signals for the pre-
determining stages.

In one embodiment of the invention, each of
the predetermining stages has a gaseous discharge
diode which upon conduction applies voltage to
the anode circuit of the diode in the next stage
to condition it to respond to a digit signal ap-
plied to said anode ¢ircuit. In another embodi-
ment, the tubes are conditioned as in the first
embodiment but are responsive to digit signals

~applied to their cathode circuits.

It is to be understood that the predetermin-
ing system may be used with other data index-
ing means than a counter. For instance, it may
operate under control of signals on communica~
tion lines or signals produced by a keyboard.

Other objects of the invention will be made
clear in the accompanying detailed description
and claims, and be apparent from the xdra,wmgs,
in which:

Fig. 1 is a circuit diagram of elements of the
counter chosen, for purposes of the dlsclosure, to
control the predetermining system;

Fig. 2 shows pertinent wave forms ploduced
inthe counter;

Fig. 3 shows the first embodlment of the pre~
determining ‘system in conjunction with a dia-
grammatic showing of three orders of the count-
er; and

Pig. 4 is a.similar view relating to the second
embodiment of the invention.

Before describing the predetermining system
in detail, a brief description will be given of the
counter. ' Referring to Fig. 1, each order, as
shown for the units order, has ten glow discharge
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diodes T-8 to 'T9. The ancdes of T-0 to T9 are
connected to a common positive bus which is
returned to the positive terminal of a voltage
source through a resistor Rb.  The cathodes of
T-0 to T8 are, respectively, connected by recti-
fiers X0 0 X9 and resistors R~0 to'R9 to ground.
Coupling capacitors C-8 to C9 interconnect the
diode circuits. Associated with each order is a
triggering circuit. The units order triggering cir-
cuit inciudes a glow discharge. diode Tz having
its anode connected to the positive bus:and its
cathode connected to ground hy a rectifier set
Xu and a capacitor CTu. Negative ‘priming po~
tential is impressed on Tu Via a resistor Ru. As
illustrated, the triggering circuit will be oper-
ated by negative input pulses applied through a
coupling capacitor Cu.

The quiescent voltage on the positive -bus.is
insufficient to fire any of the diodes T-§ to T9
but is sufficient to maintain a fired diede in ion-
jzed state. In the reset condition of the counter
order, .its 0 manifesting tube T-8 is conducting
and capacitor Cf is charged through-the forward
resistance of the rectifiers X-€ and X{ and the
yresistor R!. Upon application of an input im-
pulse fo the triggering tube, the tube fires and
causes an. abrupt fall in the positive bus poten-
tial, sufficient to extinguish the conducting diode

T-0. During the triggering iinferval, no one of
the diodes T-0 to "T9 is conducting. Capacitor °

C1f-discharges relatively slowly through R-8, R,
and the inverse resistance of rectifier X{. "The
Jhigh inverse resistance of the rectifier causes a
very large proportion of the voltage across C{ to
:appear between the cathode of "T'l and ground.
Thus the cathode of TI “hecomes significantly
negative with respect to ground. The voltage
.of the :units:'bus recovers .as capacitor .CTu
charges through units bus resistor Rb, tube Tz,
rectifiers Xu.and resistor Ru. Upon recovery of
the bus voltage, a greater voltage appears across
Tt than across any of the other digit manifest-
“ing-tubes.and T/ strikes, the bus voltage is again
depressed, the triggering tube is extinguished
-and.the bus voltage returns to its quiescent value.
.The. counter- order has thus been advanced one
digit, from its € position to its 1 position. Sue-
ceeding triggering pulses cause the repetition.of
-the counter step until T8 eventually becomes
.conducting.

Fig. 2 shows in-the upper line the wave form
.of voltage on the positive bus-of the units order
during . successive iriggering intervals ¢ to 8.
The secoid line of Hig. 2 shows the wave.form

.of :the cathode voltage.of T9 during the count- 53

ing.steps. During the trizgering.interval #9, tube
.18 is .extinguished and capacitor C9 produces a
-significant drop in the .cathode potential of T9.
<At :the -end .of the interval T8, tube T8 strikes

and the cathode potential rises abruptly while

~capacitors -C-8 and a.capacitor Ct charge fo-the
~potential .shown in the second line of Fig. 2 dur~
ing the time ‘between the triggering intervals.{9
“and £8.  The mext-input impulse causes the tube

T8 to be extinguished during the interval#g and . *

~eapacitor €0 -and: Ct to discharge through the
~inverse resistances of X-8 and Xt, respectively.
“The cathodes of T-0 and Tt become significantly

_negative with respect to ground; T-0 does not oy

“strike until the voltage of the units bus is al-
lowed to recover but Tt the carry tube between
"the units.and the tens orders, strikes almost im-
. mediately because it is primed close to its strik-

ing ;»potentjal. ‘When Tt strikes, the voltage -of !
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the tens bus drops rapidly as shown in the bot-
tom line of Fig. 2, and the conducting tube in
the tens order is extinguished. The voltage of
the tens bus recovers as CTt charges through
the bus resistor Rb, the tube Tt and through Xi
and Rt. The tiube following the “just extin-
guished tube in the tens order fires, ‘for reasons
now clear; the tens bus drops in potential and
the tube Tt is extinguished. The tens order has
thus been advanced.one count step as a result of
Similarly, when
the tens order steps from 2 to 0, a carry is
effected to -the “hundreds order (see Figs. 3
ang 4). .

Tt is to be noted that when one digit mani-
festing tube is extinguished, a negative impulse
is'produced:at the cathode of the next tube, fol-
lowing which the next tube strikes and a posi-
tive impulse appears at its cathode terminal, as
indicated for tube T8 in Fig. 2, second line.
Either the negative or positive impulses at-the
‘cathodes of the counting tubes -in each -order
may e ‘used -to control the predetermining -sys-
tem. -Fig. 3 shows the form of system controlied

5 Dy positive impulse ‘signals from the counting

tube cathodes, while Fig. 4 shows fthe form of
system controlled “by negative impulses. . “The
cathodes of the counting tubes in each-ordermay
e selectively connected to the input of a related
stage of the predefermining system. As shown
in Figs. 3 and 4, dial switches Dh, Dt and Du
are used as selective connecting ‘means ‘between
‘the counter orders and the stages of ‘the prede-
termining system. ZLeads w ‘from the.cathodes
of the counting tubes (alsosee Fig. 1) ‘terminate
at the digit spals of the dial switches., "The arms

-of the switches -are .connected to the input cir-

cuits “of ‘the ‘predetermining circuit stages. In
‘the form of predetermining system using posi-

- tive input signals, the wires.wi to w9 .are con-

nected to spots 1 to 9 (see Fig.”3). 1In the form
.of predetermining system using negative input
signials, wires wld to w8 are connected to :spots
1 to 9, respectively. In each form, the 0 spots

; ‘are connected to the-output line of an oscillator

W in order to take care of zercs in the prede-
‘termined number. .
Referring now to Fig. 3, the stages H, T.and U

~are connected to form a predetermining system
; in which: stage H must operate first, under con-

‘trol of the hundreds counter order,.stage T must
operate next, under control of the tens counter
order, and stage U must operate last, under
‘When all
‘the stages have operated, an output signal is
produced -at a chosen point of the last stage U.
This output. signal is an ‘indication that the
predetermining system has detected a preselected

Tumker and may be used to perform-any desired
‘work. '

~ Stages H, T and U, respectively, include gase-
ous discharge diodes §3, 57 and 58. “The cath-
odes -of §6, 87 and 58 are, respectively, wired

“through resistors 58, §! -and 62 ‘to the arms-of

‘potentiometers 43, 64 and 65. "The anode of 58
is connected by rectifiers 66 to the arm of ‘a
potentiometer 67. Potentiometer 87 is in series

“with a resistor €8, potentiometers 63, 64 and 65,

3 resistor €9, and-a switch 79, between-the posi-
tive terminsl of a voltage source and ground.

The switch 18 Is opened to reset the predeter-
~'mining eircuit to-an ungperated status. ]

. 'The cathode of 55 is connected by rectifiers
.14 to the.anode of 57, and the-cathode of 57 is
-connected by rectifiers 12 to .the anode .of .58.
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The anode of 56 is also connected through a
‘rectifier 17 and a coupling capacitor 18 to the
arm of dial switch Dii. A coupling capacitor

1§ and rectifier 89, in series, connect the anode .

of §7 to the arm of switch Dt.
is similarly connected by a coupling capacitor
81 and a rectifier 82 to the arm of switch Du.
The coupling capacitors 78, 79 and & are suffi-
ciently small that negative wave forms are differ-
‘entiated and, hence, pesitive impulses from the
counter (and from the oscillator) are always
available to trigger the predetermining tubes.
‘"The constants and elements are so chosen and

the potentiometers so adjusted that the poten- :

ial across tube 55 is maintained less than its
striking voltage and is of such value that the
tube will fire upon receiving a positive input
signal. Until 58 fires, there is insufficient po-
tential across fube 57 and it is not responsive to
a positive input signal. The tube 57 is so biased
that with 5% conducting and applying increased
anode potential to 57, the latter will fire in
response to a positive signal from the counter or
from the oscillator. Similarly, the tube 58 is

‘biased to respond to a positive input signal when'

increased anode potential is applied therete
through tubes 85 and 57 in conducting state.
_As an example, assume the predetermining
'system is to detect the number 234 in the counter

Switches Dh, Di and Du are adjusted as shown

in' Fig. 3. With switch 76 closed, the voltage
supply for the predetermining system impresses
& priming voltage, fairly close o the striking
voltage, across tube 56 and suitably biases the
tubes &7 and £8.
‘200, the tube T2 in the hundreds order ignites
‘and a positive impulse appears at its cathode
terminal, as previously explained. This positive
-impulse is applied via wire 2 of the hundreds

order, the switch DA in “2” position, the couvling

-capacitor T8 and the rectifier 77 to the anode of
tube 5§ of stage H. The potential across tube
‘5§ will now exceed the firing potential and cause
the tube to ignite. Current will flow essentially
from the 4- side of the voltage supply, through
the potentiometer 87, the rectifiers 66, in the
“forward direction, the tube 56, resistor 60, the
“potentiometers 63, 54 and §5, resistor §9, and
‘closed switch 70, to ground. The voltage then

appearing across resistor 68 is impressed on the

-anode of tube BT and primes 37 fairly close to
‘its striking voltage.
© ~When the counter advances to the number
230, tube 57 is triggered by a positive pulse from
the cathode of tube T2 in the tens counter, the
- pulse being applied through switch Df, coupling
‘capacitor 78 and rectifier 80 to the anode of 57.
"The tube 57 strikes and current will flow essen-
tially from the positive side of the voltage sup-
‘ply through the potentiometer §71, the rectifiers
66, the tube 58, the rectifiers 71, the tube 57,
the resistor 81, potentiometers 64 and §5, resis-
tor 89, and closed switch 19, to ground. The
voltage now appearing across resistor 61 is im-
-pressed on the anode of tube 58 and is sufficient
“to condition the tube for striking in response
-to an input signal.
Upon the counter advancing four more steps,
from 230 to 234, tube 58 is fired by a positive

pulse from the tube T4 in the units order of

the counter, the positive pulse being applied
by switch Du, coupling capacitor 81 and recti-
‘fler 82 to the anode of 58. Current flows
essentially from the positive side of the volt-

The anode of 5§

As the counter steps to number 75
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~age. supply through tubes 56 and 57 as. pre--75

‘positive pulse at its cathode terminal.

‘an oscillator.
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viously described and from the cathode of tube
87 through rectifiers 12, tube 58, resistor 62,
potentiometer 65, resistor 69, and switch 70, to
ground. The output may be taken from the
cathode of tube 58. Since the output voltage
‘appears across resistor §2 and potentiometer 65,

‘this potentiometer may be adjusted to conform

to the demands of the load.

Special provision must be made in order to ob-
tain a predetermining output signal after any
number which contains the digit 0. It may ap-
pear at first glance that if the predetermining
cireuit is to respond to the number 230, for ex-
ample, the input signal to stage U may be de-
rived from the 0 manifesting tube T-0 in the
units order.  However, when the counter receives
the 230th impulse to be counted, the units coun-
ter order first switches from 9 to 0 and following
this, the tens order switches from 2 to 3 as a
result of a carry from the units order. Thus, the
tube 53 in stage T is not primed until after the
units order tube T—§ has fired and produced the
Unless
provision is made to offset this condition, the
predetermining system will not complete its ‘op-
eration until the uniis order has again completed

‘a counting cycle of ten steps and has produced

another carry to the tens order; namely, after
240 impulses have been applied to the counter.
This same difficulty arises with any number con-
taining the digit 0. For correct operaticn, the
signals which operate the predetermining tubes
must be delivered first from the hundreds order,
then from the tens order, and finally from the

bnits order. -In the case of 0 digits in the se-

lected, predetermined number, the correct se-

"guence is provided artificially by obtaining the 0

digit signals for the predetermining system from
The simple relaxation oscillator
W shown in Fig. 3 may be used. The frequency
of oscillation is considerably higher than the
maximum counting speed so that the delay in
the production of the predetermining output sig-

"nal is minimized when this signal is required af-

ter numbers such as 100, 200, 110, 230, and so on.
1% is to be noted that rectifiers 17, 80 and 82
prevent reaction of the predetermining circuit
When, for instance,
predetermining tube 56 fires, the rise in its cath-
ode potential is blocked by rectifier 80 from hay-
ing any ill effect on the tens counter order.
With regard to rectifiers 88, T{ and 72, they re-
strict the incoming positive signals from the
counter orders to the associated predetermining

“tubes and also prevent appesrance of negative

impulses at the cathodes of predetermining tubes
when the counting tubes preceding the selected
tubes are extinguished. Such negative impulses

“1night be effective to prematurely ignite prede-~

termining tubes. For example, considering the
example shown in Fig. 3 where the tens order
counting tube T3 has been selected, each time
the preceding tube T2 is extinguished a negative
priming pulse is produced, in the manner pre-
viously explained, at the cathode of tube. 'T3.
In the absence of the rectifiers 14, a similar nega-
tive impulse may be nreduced at the cathode of
predetermining tube 58 and tend to cause the
tube 88 o strike. Thus, each time the tens coun~
ter order stepped from digit position 2 to digit
position R, the hundveds order predetermining
tube 56 would tend to strike, if the rectifiers T1
were not present. Similarly, rectifiers 72 pre-
vent appearance of undesirable negative, im-
pulses. at the cathode of predetermining tube 51
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each time the-units counter steps to the selected
unlts 0rde1 “digit position.
" Pig. 4 shows an embodiment of the predetel-
mining system utilizing negative signals from the
counter. The coupling circuits between the
counter orders and the predetermining stages
are similsr to the coupling circuits between
counting tubes and hetween one counter order
.and the next. For this embodiment, the leads
198 t0 w8 from each counter order are connected
1o the spots 1 to 9 of the related dial switch DA,
D# or Du. The 0.spots are connected, as before,
‘o .an oseillator W for providing digit 0 signals to
the preaetelmmmg cireuit, for the reasons ex-
plained - in  connection with the embodiment
shown in Fig. 3. The connections of the prede-
termining tuhes 562, 57¢ and 58a to the voltage
ssunply and to each other are similar to the con-
nections in the pxeueomg embodiment - except
that vectifiers such a
ceding embodiment a,fe pot ineluded and-are not
Aecessary and, further, rectifiers XH, XT and
XU are inseried, for reasons which will become
‘clear, between the cathodes of the predetermin-
ing tubes and the cathode resistors 60a, 6la,
and 62a.

In further explanation, consider the example
indicated in Fig. 4 where the predetermined or
preselected number is 231.  The junction be-
tween the rectifier X-8 of the 0 manifesting
stage in the units order (see Fig, 1) and the re-
sistor R0 is connected by wire w8 to the 1 spot
of dial switch Du.  The arm of switch Du is con-
.nected by coupling capacitor 8la to the junction
‘of the cathode lead of tube .58z and the rectifier
XU. It is seen that the coupling between the 0
manifesting stage of the units order and the pre-
determining stage U is similar to the coupling
‘between the 0 manifesting stage of the units or-

der and. the next 1 manifesting stage of the. un- i

.its order. .Similar coupling is provided hetween
the 2 stage of the fens. counter order and the
predetermining stage T and between the 1 stage
of the hundreds counter order and the predeter-
mining stage H.

Following up this example, the 199th tugger-
ing -impulse applied to the counter causes the
tube Tl in the hundreds order to be fired. While
this tube T conducts, the coupling capacitor C2
to the next tube T2 and the coupling capacitor

78a connected, with the assumed setting of switch

Dh, between said tube T{ and the predetermining
~tube 566 are nharged substantially to a potential
.such as indiested between 9 and t8in the second
Yine of Tig. 2. . The 200th triggering impulse
-eauses the tube T{ in the hundreds order to be
-extinguished, whereupon the cathodes of the next
Aube T2 and of the predetermining tube S6a
assume 3 negative potential with respect to

ground due to. the discharge of coupling capaci-

“tors G2 and 18a through the inverse resistances
of the rectifier X2 (hundreds counter order) and

the rectifier XH (predetermining stage H), re-

spectively. The hundreds order counter tube T2

will strike upcn recovery of the hundreds order
bus potential, "in the manner previously de-

.scribed. The predetermining tube 58a strikes
glmost immediately because it is primed close to

the striking potential. With tube 58a¢ conduct-

“ing, the voltage across .its cathode resistor 608a
4s.-applied to the anode of predetermining tube

5Ta ‘and primes it close to its striking potential.

Tt-is clear now that when the 230th input-im-

- pulse is applied to the counter, the -capacitor
“19e-discharges a negative impulse at-the cathode

s 66,71, and 72 of the pre~
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of tube 57c¢-causing it to ignite. With 37¢ con-
ductmg, tube 53z is primed, and upon applica-
tion of the 231st triggering impulse to the
counter, capacitor 8ia will discharge a negative
impulse on the cathode of tube 58a and cause it
to strike.

Any suitable constants and tubes may he used
which will produce satisfactory operation of the
cireuit system according to the principles. out-
lined. For example, satisfactory operation has
been obtained with the voltage at the positive
terminal of the circuit at approximately 180
volts with resistors €0, 81, 62 each having a value
of 300,000 ohms and resistors §3,.65, 671 each hay-
ing a value of 20,000 chms. Capacitors 78, 19, 84
each have a value of .0005 microfarad; resistor
84 a value of 5,600 ohms, resistor 88 a value of
18,000 ohms .and resistor 83 a value of 15,000
ohms. The rectifiers may be germanium crystal
diodes. With the constants specified, the tubes
may be of the NED6 type which fire at approxi-
mately 135 volts and operate at .approximately
70. volts. The zero signal oscillator may also
have ah MNEI§ diede with a cathode resistor .of
3 megohms and a capacitor having a value -of
0005 microfarad.

It should be borne in mind that in describing
the invention, only the preferred embodiments
were explained and shown in detail, ang that
many variations in the details of the eircuit - may
be made without departing from the spirit of the
invention. - It is therefore intended to be limited
only as indicated by the scope of the following
claims.

What I claim is:

1. A cucuﬁ; network controllable by 'a plu-
rality of signal sources for producing signals .in
various possible sequences, comprising a. voltage
supply, o succession .of -gaseous discharge tubes,
separate signal input circuits for so respectively

‘connecting the signal sources and the tubes, each

said source to a different tube, as to:be capable
of non-simultaneously fransmitting signals from
the sources to the related tubes, biasing connec-
tions between the voltage supply and the tubes
for initially biasing only-the first tube to fire upon

-application :thereto of & signal by its input cir-

cuit the remaining tubes being unaffected -by

- signals on their input circuits, means serially

55

75

corresponding

connecting the anode-cathode circuits .of -the
tubes including :an oufput eonnection from-each
preceding tube to the next tube effective upon
firing of the preceding tube to condition the next
tube to fire upon application of a signal thereto
by its input circuit, whereby the tubes are condi-
tioned in predetermined sequence and fire in-said
sequence in response to signals produced ‘in &
sequencs on their respective input
eireuits by said signal sources.

2. A circuit network -controlilable by a plu-
rality of signal sources, comprising a voltage sup-
ply, a succession of gaseous discharge tubes, sepa-
rate signal input circuits for so respectively con-
necting the sources to the tubes as to be capable
of non-simultaneously transmitting signals from
the sources to the related tubes, biasing connee-
tions between the voltage supply and the tubes
for initially biasing only the first tube fo fire:upon
application of a signal thereto by its input cireuit,
the remaining tubes being unaffected by signals
-on their input circuits, an output circuit for each
tube including an impedance across which in-
creased. voltage is produced upon firing ‘of .the
tube, -and 3 connection from the output circuit
of each preceding tube to the anode-cathode cir-
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cuit of the next tube effective upon firing of the
preceding tube to apply the increased voltage
across the related impedance to the anode-cath-
ode circuit of the next tube to condition it to fire
in response to a signal on its input circuit, where-
by the tubes are compelled to fire in a given se-
quence in response to sighals on their respective
input circuits.

3. A circuit network controllable by a plu-
rality of signals from different sources, compris-
ing a voltage supply, a series of gaseous discharge
diodes, separate signal input circuits for so re-
spectively connecting the diodes to the different
signal sources as to be capable of non-simulta-
neously transmitting signals from the respective
sources to the related tubes, biasing connections
between the voltage supply and the diedes to
initially bias only the first diode to fire upon
application of a signal thereto by its input cireuit,
the remaining diodes being unaffected by signals
on their input circuits, impedance means in series
with each diode and across which a voltage in-
crease is produced upon firing of the diode, and
a connection from a terminal of the impedance

means, associated with each preceding diode, to °

the next diode to apply the voltage increase pro-
duced across the impedance means, upon firing
of the preceding diode, to the next diode to con-
dition the latter to fire upon application of a
signal thereto by its input circuit, whereby the
diodes are compelled to fire in preseribed sequence
in response to signals on their input circuits.

4. A cireuit network to produce an output sig-
hal-in respense to a plurality of input signals

from different sources, comprising a group of *

gaseous discharge diodes, a separate positive sig-
nal input circuit connsdeted from a different
source to the anode of each diode, a source of
potential, and means including connections to
the -source of potential and series connections
from cathode of -one diode to anode of the next
diode for rendering the diodeg effective for se-
gquential ignition in response to positive signals
on their respective input circuits so as to produce
the output signal upon ignition of the last diode
of the group.

5. A circuif network to produce an output sig-
nal in response to a plurality of negative input
signals from different sources, comprising a

group of gaseous discharge diodes, a separate ;

negative signal input circuit connected from a
different source to the cathode of each diode,
a source of potentizl, and means including con-
nections to the source of potential and series

connections from the cathode of one diode {0 ;

the anode of the next diode for rendering the
diodes effective for sequential ignition in re-
sponse to negative signals applied by their re-
spective input circuits, so as to produce the out-
put signal upon ignition of the last diode of the
group.

6. A circuit network to produce an output sig-
nal in response to a plurality of input signals
from different sources, comprising a series of
electron tubes, each including at least an anode
and a cathode, a separate signal input circuit
connected from a different source fo each tube,
a source of potential, and means including con-
nections to the source of potential and series
connections from cathode of each tube to ancde
of the next tube for rendering the tubes sequen-
tially conductive in response to signals on their
respective input circuits so as to produce the
output signal upon the last tube in the series be-
coming conductive.
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7. A circuit network as in claim 6, wherein said
input circuity include rectifiers poled to prevent
reaction of the cireuit network upon the signal
sources.

8. A circuit network as in claim 6, said series
connections between the tubes including recti-
fiers poled to isolate each tube froin all the sig~
nal input circuils except its own signal input
circuit.

8. A circuit network controllable by a plurality
of signals, comprising a voltage supply, a series
of signal receiving tube circuits, each including
a gaseous discharge diode and a resistor in se-
ries, impedance connections hetween the voltage
supply, and the tube circuits including potenti-
ometers in series between opposite sides of the
voltage supnly, each potentiometer connected to
the terminus of the resistor in a different one
of the tube circuits, for biasing the first diode
to fire upon receiving u signal and biasing the
succeeding diodes to disregard signals, and means
serially connecting the diodes inciuding a con-
neciion from the opposite terminus of the re-
sistor of a preceding tube circuit to the next
tube circuit to apply priming potential to the
diode in the next tube circuit for conditioning
it to fire upon receiving g signal, whereby the
diodes are fired in séquence in response to sig-
nals received thereby. ‘

10. A predetermining circuit network to detect
2 desired number in a plural order number reg-
ister, said predetermining circuit network includ-
ing a series of gaseous discharge tubes each in-
cluding anode and cathode electrodes, a separate
input signal eircuit connected to each tube and
selectively connectable to an order of the register
to apply a digit manifesting voltage signal to
the tube upon said order advancing to a selected
digit position, a source of potential, bias con-
nections between the source of potential and the
tubes, and series connections between the anode-
cathode path of each tube and the anode-cath-
ode path of the next tube, said bias and series
connections priming the tubes for sequential op-
eration in response to signals applied by their
respective input signal circuits,

11. A predetermining -circuit network as in
claim 10, said bias connections including po-
tentiometers in series between the opposite ter-
minals of the source of potential and individual
connections between the potentiometers and the
tubes.

12. A predetermining circuit system to detect
a desired number in a plural order impulse count-
er procducing distinctive digit manifesting volt-
age signals in each order, said system comprising
a direct voltage supply, a series of discharge tube
circuits of which each includes a rectifier, a re-
sistor and a gas discharge tube between the
rectifier and resistor, means to apply potentials
to the tube circuits to render the tubes therein
responsive to applied digit signals, said means
including potentiometers in series between oppo-
site sides of the voltage supply and respectively
tapped by the resistors in the different tube cir-
cuits, said means further including a connection
from one side of the voltage supply through the
rectifier in the first tube circuit to the tube there-
in and a connection from the anode-cathode path
of each tube to the anode-cathode path of the
next tube through the connected rectifier, and
means including capacitors for selectively cou-
pling the tube circuits to the counter orders to
abply digit signals representing a desired number
to the fube circuits.
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13 A predetermining. system operable in re-
sponse to signals from dlfferent sources, compris-
ing a voltage supply, a series of gaseous discharge
diodes, connections between the.voltage supply
and the diodes for initially priming the first diode
to respond to an input. signal and the remaining
diodes o disregard input signals, & separate input
signal circuit for each diode including a rectifier
connected between the cathode of the diode and
one side of the voltage supply and further includ-
ihg a coupling capacitor connected to the rectifier
and selectively conuectibleé to. one of the signal
sources to. Be charged through the forward re-
sistance of the. rectifier prior o the production
of a signal by said source and to be discharged
through the inverse resistance of the rectifier
upon the produdtion of a signal by said source,
Wwherelipon the input e¢ircuit develops a nega-
tive sighal at thé cathode of the diode, such nega-
five signal in the first diode. being effective to firé
it, and connectlons fiom the first diode to thé
next 4nd so on for priming each succeeding diode
o fifé in response to the negative signal applied
thereto by its ihput circuit:

14; A predetermiritig systéni-to detect a desired
number in denominationally ordered counter éir=
cuits, comprlsmg a voltdge supply, a series of
gaseous discharge- diodes; connections between
the voltage supply and the" diodes for initially
prlmlng the first diode to respond to- an input
siemal and the remaininig diodes-to disregard in=
put signals, a seéparate input signal circuit for
each diode, eéacli inpiit circuit including g capac-
itor and a rectifier connected to the cathode of a
diede-and- selectwely connectible fo an ordered
counter circuit: to complete a-eharging ¢ircuif for
the capacitor through the forward. resistance of
the rectifier upon the counter circuit stepping to
the digit position preceding: a desired. digit posi-

tion: and. to: cause. the. capaeitor to discharge
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througH tHé irnverse resistarice of the rectmer
upon the countér circuit. stepping: to the desired
digit. position, said cdpacitor discharge in the
signdl input citcuit .of the first diode increasing
the potential across this diode to the Aring value;
ahd connections between the first diode and the
next diode and so on to apply prlmmg potential
to.each succeeding diode upon firing’ of. the: pre-
cedmg diode.

15. A circuit network to produce anh oufput
gignal in response to g plurality’ of ‘input S1gnals
from différent sources om. d1f£erent signal lines,.
comprising a. source of potential; 4 series of
gaseolls discharge diodes edch to receive an: inpat
signal from a differerit one of said lifies, means
for initially conditioning only: the fitst diode to
strike in response to an appled input sigiial, afid
couplitig circuits between edch diode dnd the Hext
for connecting the anode cathode path of* each
sliccéeding; diode through the preceding diode of
diodes to the source 6f potential so' 4s to be ¢on=
ditioned to strikein response to an applied signal,
whereby the diodes will’ operate” sequentially it
response to separate signals.
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