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.GAS TUBE COUNTER
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‘N. Y., assignor to International Business Machines
Corporation, New York, N. Y., a corporation of New
York o

Application March 12, 1953, Serial No. 341,989
' 10 Claims. (Cl. 315—84.5)

This invention relates to an electronic counting circuit
and is particularly directed to a counting circuit of the
“chain. or ring type using gas filled tubes for counting a
series of discrete voltage impulses.

The counter tubes in- such systems are. arranged in
tandem and conduct in sequence in the same order as a
series of applied impulses, so that the number of impulses
received is indicated by the location of the tubes which
are rendered- conductive. This operation requires the
next logical digit representing counter tube to be condi-

“ tioned or “primed” by conduction of the tube preceding
it 'so that it'may be rendered conductive by a stepping
signal initiated by a succeeding input pulse. These sys-
tems in known forms develop a common difficulty that a

- single stepping pulse simultaneously applied to all the
tubes ‘may-produce a chain reaction causing a complete
count in all digit representing tubes of the ring.

In the systems to be described, stepping pulses are
applied . alternately to groups comprising alternate ones
of the digit position tubes in a novel manner with posi-
tive assurance that a single applied pulse will not produce
‘such a chain reaction.

Accordingly, the principal object of the invention is to

~provide an eléctronic counter embodying improved reli-
ability of performance through alternate pulsing of groups

“of ‘odd and even digit representing tubes.

Another object is to provide a novel gas tube counter
system employing radio frequency actuated switching
tubes as a means for applying the stepping signals to the
odd. and even groups of counter tubes.

Other objects of the invention will be pointed out in the
following description and claims and illustrated in the
accompanying drawings, which disclose by way of ex-
ample, the principle of the invention and the best modes
‘which have been contemplated; of applying the principle.

in the drawings: :

- Fig. 1is a circuit diagram of one form of an improved

' “counter employing radio frequency actuated switch tubes

for controlling the stepping impulses.

. Fig. 2is-a circuit diagram of a modified form of gas
tube 'counter also employing radio frequency actuated
switch tubes. ‘

"~ Fig. 3 is a circuit diagram of a furthér modification
of the gas: tube counter.

Fig. 4 is a ‘diagram of a preferred form of radio fre-
quency actuated gas tube switch employed in the gas tube
counter systems illustrated in Figures 1 and 2.

Fig. 5 is a wiring diagram of a typical trigger, cathode
follower and oscillator circuit such as are shown in block

“form-in Figures 1-3.

The particular radio frequency actuated gas switch
tube employed in several forms of the present invention
-is illustrated in Figure 4. This tube provides a simple
fast acting switch device combining the desirable features
of “economy, good life and insensitivity to temperature
-change. As shown in this figure, two electrcdes a and b
are provided within the ‘envelope g, and a third electrode
d, comprising a conductive metal band, encircles the ex-
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terior body of the tube adjacent the ends of the electrodes.
The electrodes @ and b are made of aluminum and pro-
vide a highly conductive surface with low sputter rate.
These electrodes are immersed in a . gas filling of 2%
argon and 98% neon at approximately 60 mm. Hg
pressure. The exterior electrode d comsists of a band of
silver reduced from a mixture of silver oxide and lead
borate in the sealing process.

Application of radio frequency energy between the
external band electrode d and both of the internal elec-
trodes @ and b produces an auxiliary radio frequency
discharge through the gas filling which will allow flow of
low voltage direct current between the electrodes a and b
due to immersion of these electrodes in the field of the
radio frequency discharge.

Typical operating characteristics of the switch tube are
given in the following table:

75-100 peak volts at 10
megacycles.

35-50 peak volts.

D. C. firec o __ 115150 volts.

90-115 volts.

Tgnition time______________. Less than 1 microsecond.

Resistance . with 200 volts

5000 ohms.

Resistance 10 microsec. after

removal of R. F.________. 200,000 ohms.

The particular tube characteristics as well as the elec-
trode composition, gas filling and the like may be varied
considerably without departing from the principles to be
explained, and are given here for purposes of illustration
only and are not intended to be limiting as to the type of
radio frequency swiich tube employed in the electrical
systems hereinafter described.

In the system chosen for illustration in Fig. 1, nine
digit representing tubes D and an output tube V are
employed in the counter for use in a decimal system,
however, the number of tubes may be varied as desired
to adapt the arrangement for use with duo-decimal,
quinary or other counting systems.

The digit representing tubes D-comprise three element
cold cathode gas tubes having a starter gap formed by the
adjacent spacing of a starter or auxiliary anode electrode
e and the tube cathode. With proper anode potential,
application of a positive voltage to the starter electrode
will cause ignition in the starter gap and conduction will
then transfer to the main anode cathode gap in well
known manner. '

Each digit representing position of the counter com-
prises a relay tube D, and R. F. switch tube § and
resistors R and R’. 1In the figure, these principal com-
ponents are given similar subscript labels corresponding
with the digit position with which they are associated.
The anodes of the nine digit representing relay tubes D1
to D9 are connected to a common plate potential supply
conductor 11 which is maintained at a positive potential
of from 120 to 150 volts as applied from terminal 12
through a resistor R13 by a voltage source not shown.
The cathodes -of each of the tubes D are connected to
a grounded conductor 14 through resistor R and the
starter electrodes e are connected to the internal electrode
b of an associated R. F. switch tube S. A resistor R’
provided at each digit position also connects the starter
electrode ¢ to the grounded conductor 14. A connection
is provided between the cathode of each digit tube D
and the internal electrode a of the R. F. switch tube S
agsociated with the next higher digit position. The elec-
trode a of the first digit position switch tube S1 is con-
nected through resistor R16 to the. positive terminal of
a battery 17 or other equivalent potential source of ap-
proximately 80 volts. The bank of digit position tube
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3 .
circuits is connected in paraliel with a series connected
triode vacuum tube V and a resistor R18, A switch
tube S10 is provided for contrel of the tube V with
electrode b of the tube S19 connected to grid 19 through
a resistor R26 and to the grounded conductor 14 through
a circuit comprising a resistor R16 and a capacitor C24
connected in parallel. An output signal lead 22 is coupled
to the cathede of tube V.

The external electredes d of the odd numbered switch
tubes 51, 83, 85, 87 and $9 are connected through a con-
ductor 23 to the output terminals of an oscillator A, while
the electredes d of the even numbered switch tubes 52,
54, 86, S8 and S10 are connected through a conductor 24
to the output terminal of a second oscillator B. The
oscilators A and B are similar and may be of any well-
kunown type haviug an output of from 75 to 150 peak volts
at a frequency of from 10 to 20 megacycles. The struc-
ture of such an oscillator is iilustrated in detail in Figure
, and will be described hereafter. A pair of condensers

o

labeled C and C’ are provided for each switch tube S, and =

arc connecied respectively between the electrodes ¢ and b
and the grounded conductor 24, These capacitors serve
to complete a circuit path for radio frequency energy ap-
plied to the external electrode d while blecking flow of
direct current energy which may be applied to the inter-
nal electredes.

The oscillators A and B are alternately turned on and
off by means of a conventional trigger circuit 25 operat-
ing through associated cathode follower circuits CFa and
CFb. In general, the conventional trigger circuit includes
two discharge tubes so interconnected that when either
tube is conductive, the other is cut off. The trigger circuit
will remain in either of these two stabie states until a con-
trol pulse is applied to reverse the conducting status of
the tubes. Voltage values at points in the trigger circuit
will differ according to whether the tubes are in one rela-
tive conductive status or the other, and such voltage varia-
tion may be used for circuit controlling purposes as is
weil-known.

The conventional trigger, cathode follower and oscilla-
tor circuits shown in Figure 1 in block form are illustrated
in detail in Figure 5. The two discharge tubes 25¢ and 25b
of the trigger are shown in this figure as contained within
a single envelope, however, scparate tubes may be em-
ployed as desired. The negative input pulse to be counted
is applied to terminals 26 and 27 of the trigger and is
directed to the grid circuits of both the trigger tubes 25«
and 25b.  Assuming the tube 255 to be initially conducting,
its grid is driven sufficiently negative by the input pulse to

render it non-conductive while tube 254 is unaffected since *

it is already cut off. As tube 25b cuts off, its plate
potential rises to approach the plus 150 volt plate supply
voltage. This voltage increase is applied to the control
arid of tube 254 through a parallel connected 100 mmf.
condenser and 200 k. resistor.
tube 25a is made sufficiently positive to cause this tube to
fire and its plate potential then decreases. The decrease
in potential at the plate of tube 254 is applied to the grid
of tube 258b through a second parallel connected 100 mmf.
condenser and 200 k. resistor associated with tube 255
and now maintains this unit non-conductive. The first
pulse has now turned tube 255 off and tube 2S¢ on. Ina
similar manner, the next input pulse turns tube 254 off
and tube 250 on. The output terminals 28 and 22 of the
trigger are thus subjected to a negative shift in voltage of
approximately 160 volts as a result of the conductive and
non-conductive states of the tubes connected to these
terminals. Inasmuch as the trigger is primarily a voltage
device, it cannot be loaded, and a follower tube must be
employed. The output terminal 29 is shown controlling a
conventionally coupled cathede follower circuit CFb, and
the output of the latter controls the oscillator B by pulsing
the control grid of the oscillator tube in conventional
manner in response to the change in potential at terminal

As a result, the grid of *
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29. A similar cathode follower circuit CFa is controlled
from output terminal 28 and drives oscillator A.

Referring to Figure 1, trigger 25 is initially maintained
in a first stable state with tube 25b conducting and oscilla-
tor B turned on with its output applied through lead 24 to
the external electrodes d of the even numbered switching
tubes S2, S4 . . . S10. Since the electrodes ¢ and b of

these tubes do not have a D. C. potential applied to them,

no conduction takes place and the counter stands at zero.

Upon application of a first input pulse to trigger 25, the
oscillator B is turned off and osciliator A turned on with
the output of the latter applied through lead 23 to the odd
numbered switching tubes S1, S3, S5 . . . %, each of
which is then energized. A circuit path is now completed
from the positive terminal of the battery 17 across the
internal electrodes « to b of switch tube S-1 and through
resistor R’ to the grounded side of the battery via con-
ductor 14. The voltage drop developed across resistor
R’1 raises the potential of starter clectrode e of the first
digit representing tube D~1. The anode of tube D-1 being
at a positive potential and the cathode at ground potential,
this tube fires with the conducting path traced from
terminal 12 through resistor R13, tube D-1, resistor R-1
and to the grounded side of the plate supply source through
conductor 14.

The drop developed across resistor R-1 raises the
potential of electrode « of the second switch tube S-2,
however, this tube dces not conduct as oscillator B is now
turned off. Application of a second pulse to trigger 25
again reverses operation of the oscillators so that B is
turned on and A off. Switch tube S-2 now fires, and the
potential developed across resistor R'2 raises the potential
of the starter electrode ¢ of digit position tube D2 to a posi-
tive value and both tubes D-1 and D-2 conduct with a
positive potential developed across resistor R2 now applied
to electrode a of switch S-3. Continued application of
pulses to the trigger will cause it to flip, alternately turn-
ing the oscillators off and on so that the counter will ad-
vance step by step in the manner described until each digit
position tube D is rendered conductive. On application
of the 9th input pulse, tube D9 fires and a potential is
developed across resistor R9, applying a positive voltage
to electrode « of switch tube S10. Application of the 10th
input pulse causes switch tube S10 to fire, and a voltage
is developed across resistor R10, raising the potential of
grid 19 of the vacuum tube V. Tube V is thereby rendered
conductive and a positive output pulse is obtained from
the tube side of resistor R18 at terminal 22, At the same
time, the bank of counter tubes is shorted through the
tube V and resistor R18 in series and the voitage applied
across the bank of counter tubes D is reduced to a value
less than that required to sustain conduction (65-83 v.)
by virtue of R13. All the counter tubes D are thereby
extinguished and the counter is reset to zere. Tube V is
maintained in a conducting state for a sufficiently icng
period as determined by the values of resisior RI0 and
capacitor C21 until all the digit tubes D arc deionized
whereupon the vacuum tube V returns to a normal, non-
conducting condition and the voltage applied at terminal
12 is again available on conductor 1% and the anodes of
the counter tubes.

The gas tube counter illustrated in Figure 2 in modified
form employs a radio frequency actuated switching tube
S in series with each digit representing tube D to complete
a circuit from the cathode of the tube D to ground. In
this arrangement, a digit representing tube D will become
conductive only when its starter elecirode e is energized
coincidentally with energization of the associated series
connected switch tube S. Isolation of succesive digit posi-
tion tubes is obtained by alternate stepping energization of
the switch tubes pertaining to groups of odd and even
number relay tubes in a manner similar to the previcusly
described arrangement.

As shown in this figure, the anodes of digit position
tubes D-1 to D-10 are connected through individual
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. resistances R1 to R16to a common source of D. C.
potentlal of approximately 150 volts maintained on a
conductor 50.  The cathodes of the ‘storage tubes D are
“connected to a grounded conductor ‘51 through corre-

spdndinOIy labeled R. F. swiich tubes S and series resist-

—-ances R’." A pair of condensers C and C’ are connected
in-series across ‘the internal electrodes ¢ and b of each
switch tube S with their common ‘terminal connected
‘to the grounded conductor 51. ' These condensers pro-
vide a path for the radio ‘frequency energy applied to
the external electrodes ¢ from a pair of oscillators A
and B through conductors 52 and 53 to which the odd

- and ‘even number switch ‘tubes respectively are con-
nected. The condensers C in addition serve to prime
the next digit representing tube as will be more fully
explained. -The starter electrode e of each digit repre-
senting tube D is connected to the cathode of the pre-
“ceding digit tube with the starter electrode of tube D-1
being connected to the cathode of the last position tube
D10. A battery 54 ‘or other source of unidirectional
potential is also coupled -to the starter electrode e of
tube D=1 through reset switch 55 which is closed to ini-

tially condition this tube for conduction prior to making

“an entry-into the counter. The oscillators A and B are
turned on ‘and off by a conventional trigger circuit 56,
‘and cathode followers 57 and 58, which, as before men-
tioned, may be of any well-known type and employed
_for example, in an arrangement such as that shown in

" -Figure 5.

In operation, trigger 56 is initially set in a first stable

" state so that oscillator B is turned on and A off. Since
.- none of the digit tubes D are now. primed, conduction

will not take place Closure of reset switch 55 primes
“tube D~1 by raising the voltage of its starter electrode
~e-to the-potential :of source 54, however, the tube D1
does :not fire 'as Switch tube S—1 is not supplied with
‘an_ actuating radio frequency signal and the cathode of
tube’ D~1 remains effectively disconnected from ground.

Upon application of a first input pulse, trigger 56 flips
The resistance be-

_tween the internal electrodes g and b of tube S-I then

“drops fo a relatively low value connecting the cathode
..+ of tube D1 to ground through resistor R’1. Digit tube
- "D-1 now fires and as a consequence capacitor C associ-

"“ated with switch tube S=1 is charged. Upon apphcatlon

“of a second input- pulse to be counted, trlgger 56 again
“flips and oscillator A is turned off and B on.: Turning
. off oscillator A extinguishes switch tube S-1 and neces-
“sarily the series' connected digit tube D-1. Turning on
-oscillator B fires the digit position tube D-2 as its starter
electrode e is ‘connected to the posmvely charged capaci-
“tor.C of switch tube S1 and is thus maintained at a
' potential sufficient to. initiate conduction. The counter
7 is;advanced step by step in a similar manner each time
" the trigger 56 is flipped by an incoming pulse.- On fir-
- ing: the last counter tube D19, an output pulse is ob-
tained on 'a conductor 60 connected to the cathode of
the tube D10, This positive output pulse is also applied
" /to the-starter electrode e of the first digit tube D-1
‘through a lead 61, and this tube is now conditioned inde-
"pendently of the reset switch 55 and battery 54 by the
condenser C associated with switch tube S10.
The gas tube counter ‘of Figure 3 employes an ar-

" rangement for alternately applying stepping pulses to odd

and- even numbered -digit position tubes D without re-
quiring the radio frequency actuated switches and oscilla-
tors. ~All the-anodes of the odd numbered- tubes D1,
D3 ... . D9 are connected to a lead 109 for common en-
ergizatlon through ‘a cathode follower 101 controlled
from an output terminal 102 of trigger circuit 163, and
all the ‘anodes of the even numbered tubes D2; D4 .

- D10, are connected to a lead 104 for common energlza-
tion through a cathode follower 105 controlled from out-

~put-terminal 106 of the trigger. The cathodes of each of
the tubes D1 to D10 are connected to a grounded line 107
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through individual resistances R1 to R10, each of which is
connected in parallel with a correspondingly labeled con-
denser C1 to C10. The ungrounded terminal of each
condenser C is connected with the control electrode e of
the next succeeding digit position tube. The connection
from condenser C18 associated with the last tube D-16
being made to the starter electrode e of the first tube D1
by a lead 108 with condenser C18 connected in parallel
with a reset switch 109 and a battery 119 or other potential
source of approximately 80 volts.

Trigger 103 and cathode followers 16X and 105 oper-
ate in the same manner as described in connection with
the foregoing counter circuits and as discussed in connec-
tion with the elements shown in Fig: 5. The trigger is
initially set so that line 100 connecting the anodes of the
odd numbered counter tubes is at a potential below the
extinction value and line 184 connecting the even num-
bered counter tubes is at a potential above the tube strike
voltage. Before an entry is made into the counter, reset
switch 169 is closed to apply voltage from the battery 110
to the starter electrode e of tube D-1 thereby “priming”
the tube. A first input pulse causes trigger 103 to flip,
raising. the potential of terminal 102, and the cathode
follower 161 connected thereto conducts to thereby apply
high potential to line 166 and cause tube D-} to fire.
Conduction through resistance R1 dyvelops a charge on
the associated condenser C1 and results in the application
of a positive potential to the starter electrode e of the next
digit tube D-2. On receipt of a second pulse, trigger 103
again flips and line 100 swings below the sustaining voltage
and tube D-1 is extinguished. At the same time, line 164
swings sufficiently positive to fire tube D2. The R1C1
constants are so proportioned that condenser C1 retains
its charge for a time period greater than the extinction
time of tube D-1 and thus maintains the starter electrode
e of tube D2 at a positive potential during the interval that
the trigger flips or until D2 fires.

The counter is advanced in like manner each time the
trigger flips and, on the tenth input pulse, the tube D-10
conducts and applies a positive potential pulse to the line
108 connected to the starter electrode e of the first digit
representing tube D-1, thus conditioning this tube for
further operation independently of the battery 110 and
reset switch 109. An output lead 111 is coupled to the
cathode of tube D10, and is subjected to a positive swing
in voltage as tube D19 is rendered conductive.

In each form of the invention described and illustrated,
three element cold cathode counter tubes have been em-
ployed, however, it is contemplated that thyratrons may
be used as counter tube elements with proper alteration
of the values of the circuit components and applied po-
tentials.

It will be further appreciated that only the arrangement
of .a single denominational order of an accumulator has
been illustrated and described and that the counters may
be employed as the units order of a counter having a plu-
rality of orders.  In such case, the ten count output may
be directed to the input of a second gas tube counter unit
so that on every tenth input pulse the second counter will
be advanced one unit. Similarly, the output of a tens
order counter may-be utilized to operate a hundreds order
counter etc.; as in conventional accumulator counter ar-
rangements. Read-out may be effected from the counter
in the well-known manner by advancing the counter until
an output pulse is obtained at a differential time in the
read-out cycle in accordance with the number standing
in the counter.

While there have been shown and described and pointed
out the fundamental novel features of the invention as
applied to a preferred embodlment it will bé understood
that various omissions and substitutions and changes in
the form and details of the device illustrated and in its
operation may be made by those skilled in the art with-
It is the
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intention, therefore, to be limited only as indicated by
the scope of the following claims.

What is claimed is:

1. In a gas tube counter, a first plurality of digit
position gas tubes, a second plurality of digit position
gas tubes interspersed between the tubes of said first
pharality, said tubes having an anode, cathode and con-
trol electrode and being adapted to be remdered con-
ductive in succession in response to the application of
a series of input pulses to be counted, circuit means con-
necting the anode and cathode electrodes of said tubes
for energization, switch means connecting the anode-
cathode circuit of each said tube to the control electrode
of the next adjacent tube so that conduction in one tube
renders the next adjacent tube conductive on operation
of said switch means, and stepping means operable in
response to said input pulses to alternately operate the
switch means connecting the control electrodes of the
tubes of said first plurality and the switch means con-
necting the control electrodes of the tubes of said second
plurality so that the last tube rendered conductive in-
dicates the number of input pulses applied.

2. In a gas tube counter, a first plurality of digit posi-
tion gas tubes, a second plurality of digit posi-
tion gas tubes interspersed between the tubes of said first
plurality, said tubes being adapted to be rendered conduc-
tive in succession in response to the application of a series
of input pulses to be counted, means for energizing said
digit position tubes including switch means coupled to
each tube and means responsive to the conductive state
of each tube for conditioning the next adjacent tube for
operation, and stepping means operable in response to
said input pulses to alternately operate the switch means
coupled with the tubes said first plurality and the switch
means associated with the tubes of said second plurality
so that the last digit position tube rendered conductive
indicates the number of input pulses applied.

3. In a gas tube counter, a first and second plurality
of serially arranged three electrode gas tubes, the tubes
of said first and second plurality being alternately inter-
spersed and adapted to be rendered conductive in se-
quence con application of a series of input pulses to said
counter, means for energizing and controlling the firing
of said tubes including switch means coupled to one of
the electrodes of each said tube, trigger means operable
in response to the application of successive ones of said
input pulses for coatrolling the operation of said switch
means and applying a firing potential alternately to said
first plurality of tubes and second plurality of tubes.

4, Yn a gas tube counter comprising a first and second ;

turality of interspersed serially arranged digit position
ibes, said tubes having an anode, cathode and control
electrode, means for rendering said tubes conductive in
@ predetermined sequence corresponding with the se-
quence of application of a series of input pulses to be
counted, said means including trigger means operable in
a first stable state to apply an cperating potential to the
anode-cathode circuit of said first plurality of digit posi-
tion tubes and in o second stable state to apply an op-
erating potential to the anode-cathode circuit of said
second plurality of digit position tubes, said trigger means
reversing its stable state on receipt of each input pulse,
and means responsive to conductivity of each digit posi-
tien tube for conditioning the next succeeding tube for
oncration comprising circuit means coupling the cathode
of cach tube to the control electrode of said next succeed-
ing tube so that application of operating potential to the
anode-cathode circuit causes only the tube succeeding a
conductive tube to fire.

5. A gas tube counter comprising a first and second
plurality of interspersed serially arranged three element
gas tubes, said elements comprising anode, cathode and
control electrodes, trigger means operable in a first stable
statc to apply an operating potential to the anode-cathode
civeuit of said first plurality of gas tubes of said series
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and in a second stable state to apply an operating poten-
tial to the anode-cathode circuit of said second plurality
of gas tubes of said series, a resistance series connected
in the anode-cathode circuit of each of said tubes, a ca-
pacitor connected in shunt with said resistance, said
capacitor being connected with the control electrode of
the next succeeding gas tube with the capacitor associated
with the last tube of the series being connected with the
control electrode of the first tube.

6. In a counter system, a first and second plurality
of interspersed serially arranged three element gas tubes,
said elements comprising anode, cathode and control elec-
triodes, trigger means operable to apply a first potential
to the anode-cathode circuit of the gas tubes of said first
plurality and a second potential to the anode-cathode cir-
cuit of the gas tubes of said second plurality of said series
when in a first stable state and to reverse the potentials
applied to said tubes of said first and second pluralities in
a second stable state, only one of said applied potentials
being within the operating range of said gas tubes, capaci-
tor means connected to the cathcode electrode of each of
said gas tubes and adapted to be charged upon conduc-
tion thereof, circuit means connecting the conirol elec-
trode of said tubes to one terminal of the capacitor associ-
ated with the preceding tube with the control electrode
of the first tube being connected with the capacitor associ-
ated with the last tube in said series, and output signal
means associated with said last tube.

7. In a gas tube couater, a first and second plurality of
interspersed parallel connected three element digit posi-
tion gas tubes, said elements comprising anods, cathode
and control electrodes, means including first and second
radic frequency oscillators for readering said gas tubes
conductive in a predetermined sequence corresponding
with the sequence of application of a series of input
pulses, trigger means operable to turn said first oscillator
on and said second oscillator off in a first stable switching
state and to reverse the operation of the oscillators in a
second stable switching state, said trigger means reversing
its stable state on receipt of each input pulse, a plurality
of radio frequency controlled switching tubes, one asso-
ciated with each digit tube, means connecting the control
electrode of each digit position tube to the cathode of
the preceding digit position tube through the associated
switching tube, circuit means connecting the output of
said first oscillator for controlling the switching tubes
associated with the digit tubes of said first plurality, and
circuit means connecting the output of said second oscilla-
tor for controlling the switching tubes associated with
the digit tubes of said second plurality, a normally non-
conducting triode vacuum tube connected in parallel with
said digit position tubes, means including an additional ra-
dio frequency actuated switch tube contrelled by said sec-
ond oscillator and coupled with said last digit position tube,
said means completing a circuit to the control grid of said
vacuum tube causing conduction therein and thereby
shorting the paralleled digit position tubes-and causing
them to be extinguished, and meaus for obtaining an
cutput signal on firing of said vacuum tube.

8. In a gas tube counter system, a first and second
plurality of serially arranged three clectrode digit posi-
tion gas tubes, means for rendering said gas tubes con-
ductive in a predetermined sequence corresponding with
the sequence of application of a series of input pulses
so that the digit position tube last rendered conductive is
indicative of the number of input puises applied, said
means including a plurality of radio frequency actuated
switching tubes, one connected to an electrode of each
digit position tube and adapted to contrel application of
firing potential to said digit position tubes of said first and
second plurality alternately in response to successive
ones of said input puises.

9. In the counter system of claim 8, said means in-
cluding a pair of radio frequency oscillators, trigger means
responsive to said series of input pulses for controlling
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the operation of said oscillators, and means coupling the
outputs of said oscillators to said radio frequency actu-
ated switching means.

10. In a counter as set forth in claim 8, said radio fre-
quency actuated switching tubes being connected in series
with said digit position tubes across a source of potential,
_-a pair of radio frequency oscillators, means including a
trigger circuit for alternately turning said first oscillator
on and said second oscillator off and for turning said
first oscillator off and said second oscillator on, circuit
means coupling said first oscillator with a first group of
_ said radio frequency actuated switch tubes connected
with the digit position tubes of said first plurality and
. circuit means coupling said second oscillator with a
second group of radio frequency actuated switching tubes
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connected with the digit position tubes of said second
plurality, and means activated in response to conduction
of each digit position tube for conditioning the next
succeeding digit tube for firing on completion of its
circuit.
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