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This invention relates to a calculating machine
in which the digit-representing elements are elec-
tron tubes which are moved by denominational
carriers under differential confrol to registering
and indicating positions.

The carriers are impositively driven reels, each
representing a denomination, and each is pro-
vided with peripherally mounted digit-represent-
ing gaseous electron tubes of the glow type spaced
in equal angular digit steps around the circum-
ference. Rach reel has a tube for each digit of
the denomination, including zero. Data in a de-
nomination is represented by one of the tubes on
a, ree] being in a conducting condition, which
condition causes the tube to be moved with the
rec]l and to be stopped at a registering position.
A value character associated with each tube is
illuminated by the glow of the associated tube,
when conducting, to render the registered data
visible.

A greup of digit keys are provided for each
reel, there being in a group a key for each digit
except zero, operable to enter data therein by
causing the firing of a tube which is the desired
number of digit steps away from registering posi-
tion. In the decimal system, disclosed, the digit
steps are thirty-six degrees apart around the de-
nominational reel. The firing of a tube extin-
guishes the last conducting tube which hag been
stopped at the registering position, and the reel
then moves, carrying the newly conducting tube
to registering position, where, by its glow, the
character associated with and carried by the reel
over the tube is made visible.

Both adding and subtracting operations may
be performed, the type of operation being deter-
mined by the direction of reel drive and by the
selection of one of two possible switching arrange-
menis to be selectively energized by the keys.

The invention is particularly novel in that the
positioning of a denominational reel, when sta-
tionary, operates in conjunction with commutat-
ing contacts energized by selected digit keys to
determine which is the next tube on the reel to
become conducting. Such determined tube is the
number of steps away from registering position
which corresponds in number to the value of an
operated digit key, and the direction of such steps
from registering position depends on whether an
adding or a subtracting operation is being per-
formed.

. Transfer means for denominational carry-
overg ig provided for both adding and subtracting
operations.

Therefore, the principal object of the invention
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is to provide a calculating machine having elec-
tron tube digit elements moved differentially to
g, registering position.

Another object of the invention is to provide
means to move a group of electron tubes differ-
entially selected distances under key control.

Another object of the invention is to provide
a multi-denominational calculating device having
movable denominational elements with digit-
representing electron tubes carried thereby.

Another object of the invention is to provide
nrovel transfer means for the interdenominational
carry-overs of such a device.

Another object of the invention is to provide
s calculating machine with movable electron
tubes as digit-representing and indicating ele-
ments, which tubes by their state of conduction
also produce illumination of digit characters car-
ried thereby.

Another object of the invention is to provide
a group of electron tubes movable differential
distances with respect to g contact commutator
whereby an electrode of each tube in one cycle
of operation over the commutator is connected to
each contact in turn.

Another cobject of the invention is to provide
a movable ree] constantly urged to rotate imposi-
tively, the motion of which is started or stopped
at selected points by the state of conductivity of
electron tubes carried thereby. .

Another object of the invention is to provide
a calculating machine having glow discharge
tubes which are carried on a carrier past a com-
mutator, the state of conduction in a tube caus-

5 ing the carrier to stop with the conducting tube

at a fixed registering point on the commutator.

The invention is not to be deemed limited by
the numerical system used g8 an example, by the
type of tubes used, or by any particular mechani-
cal device or circuit elements for which obvious
substitutes may be made.

With these and incidental objects in view, the
invention includes certain novel features of con-
struction, circuits, and combinations of parts, the
essential elements of which are set forth in ap-
pended claims and a preferred form or embodi-
ment of which is hereinafter described with ref-
erence to the drawings which accompany and
form g part of this specification.

Of the drawings:

Fig. 1 is a perspective drawing, partly broken
away, of the calculating device, showing the rela-
tive disposition of the main elements therein.

Fig. 2 is g side elevation of one of the denom-
inational reels, partly broken away, and a plan
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view of one of the character-bearing tube en-
closures.

Fig. 3 is a cross section of a part of the reel
of Pigs. 2 and 7 on the line 3—3 as shown in Fig. 7.

Fig. 4 is a circuit diagram of one denomination
of the calculating device, with the transfer means
circuit and the reel drive control means circuit
shown.

Fig. 5 shows the switching circuit for changing
the device from an adding machine to a subtract-
ing machine,

Fig. 6 shows a typical key switch.

Fig, 7 is an enlarged section of the upper part
of a reel such as that shown in Fig. 2, with cer-
tain portions broken away.

General description

The framework of the device consists of g fab-
ricated base 29 (Fig. 1) having supported there-
in, by cross members 23§, vertical frame plates,
like plate 31, in which is journaled a drive shafi
32, which is driven by a reversible motor, shown
diagrammatically by box 34, having g normal
forward rotation for adding operations, as shown
by the arrow on a disc 35, 'To shaft 32 are pinned
three discs, like disc 35 (see also Fig. 7), each
having g friction surface 36, which engages a
driven plate, like plate 37, journaled on shaft §2.
Each of the plates like plate 37 supports a de-
nominational reel, like reel 38, on which ree] are
mounted ten peripherally mounted gas discharge
tubes like tube 5f (Fig. 2). Three such impcsi-
tively driven reels are disclosed in this embodi-
ment, representing the units, tens, and hundreds
denominations of the decimal system. In Fig. 1,
the hundreds reel is exposed, and the tens and
units reels are positioned in the cabinet as indi-
cated thereon. The principle of the invention is
applicable to an embodiment of as many de-
nominations of any number system as is de-
sired. o

Each of the driven plates, corresponding to
plate 371 (Fig. 1) of the hundreds bank, has on its
periphery teeth, like teeth 44 (see also Fig, 2) en-
gageable by a pawl, like pawl 4i, which, when in
the actuated position, shown, holds the plate 37
against rotation in either direction without dis-
turbing the drive of the other like plates, the an-
gular position of a plate and associated reel with
reference to a registering point bheing determined
by which tcoth on the plate 37 is so engaged.
There is a tooth associated with each tube on a
reel.

A spring, like spring 42, for each pawl 4! nor-
mally holds the pawl disengaged, and a solenoid,
like solenoid 43, when energized, overcomes the
spring tension and throws the pawl into engage-
ment with the toothed plate 37, causing the driven
plate and the associated reel carried thereby to be
stopped at a definite place with reference to a
viewing aperture, like apertures 44 associated with
the unit and tens reels, cut in the cabinet 28.
The viewing apertures are alined with the reg-
istering point of the reels, so as to give a visible
indication of what is registered.

A group of digit keys 45 for each denomination
is provided, each key being associated with one
contact on the commutator of the associated reel,
to switch electric potential tc fire and render
conducting the tube resting on the contact at
that time. :

As is well known, a gaseous discharge electron
tube will continue conducting on much less po-
tential difference between the anode and the cath-
ode thereof than is necessary to start conduction
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therein. This characteristic is used to fire a se~
lected tube from among a number of non-con-
ducting tubes which normally have applied there-
to anode-cathode potential only sufficient to
maintain conduction. The selected tube is given
a potential boost temporarily by depression of a
key, so as to fire it.

An amplifier vacuum electron tube, like tube
4G (see also Fiig. 4), is provided for each reel. The
anode-cathode circuit of the tube 48, when con-
ducting, energizes an associated solencid, like
solencid 43. Whenever a conducting digit tube
of the denomination is moved with the reel to
contact the registering position contact located
on the commutator to be deseribed, the associated
amplifier tube 45 is caused to conduct, throwing
the pawl 4! into effective position, so that the
reel will be stopped with the conducting tube at
the viewing aperture,

The hundreds denominational reel 38 (Figs. 2,
3, and 7), shown as typical, has ten tube sockets,
like socket 58 (Fig. T, arranged around the pe-
riphery thereof, each socket holding a digit repre-
senting diode gaseous glow discharge tube, pref-
erably of the small type firing at about 100 volts
and conducting on 60 volts, like tube 5f. Each of
the sockets is capped by an enclosure 52 having a
fransparent character-bearing disc 53 in the
outer end thereof, so that the glow from a con-
ducting tube renders the character visible, as
shown in the plan view of disc 53 in Fig. 2. The
tubss are designated around the periphery of the
reel rtl’}) “2)” ng”) ‘{4’,) r(5,)l (KG}JJ .‘(7’J) ((8’)) ({9’1.) and
“0” as shown in Fig. 2. Each of the sockets 50
(Fig. 7) is connected to the anode of the tube held
therein and is grounded by being connected by a
conducter, like conductor 54 (see also Fig.4),toa
ring contact 55 clamped on and partially em-
bedded in the periphery of the reel (Figs. 2, 3, 4
and 7), which ring contact is connected to the
grounded base of the machine through wiper arm
56 (Fig. 2). In the bottom of each socket is a
cathode connected electrode contact, like contact
80 (Figs. 2, 3,4 and 7), which is connected through
a resistance, like resistance 183, to g ring contact
61, similar to ring 55 (see Fig. 3), which, through
wiper arm 18§ (Figs. 2 and 4) is supplied with
negative potential sufficient to maintain conduc-
tion in any of the tubes but insufficient to fire any
such tube. Bach cathode contact 60 is connected
to the next adjacent cathode contact in one di-
rection through a capacitor, like capacitor 62, and
in the other direction through a capacitor like

‘capacitor (1.

For each reel there is prdvided a stationary
commutator element, such as element 70 (see es~
pecially Figs. 3 and 7), mounted on a plate, such

a5 plate T (Fig. 3) supported by the cross mem-

bers 30.

Each commutator has nine firing contacts
(Fig, 2), represening the nine digits which it is
possible to enter, and one registering contact for
sensing conduction in g tube passing thereover.
The firing contacts are spaced around the periph-
ery of the commutator from a registering point
determined by the position of registering contact
72 (see Figs. 2 and 7). 'The commutator contacts
for firing the selected tube as shown in Figs. 2
and 4, are designated in a clockwise manner (the
direction of rotation in adding operations), be-
ginning from the registering contact 72, “9,” “8,”
(r7,)’ (r6,1) r{5’)1 {(4’)) (f3,,) “’2,)} and ‘(1')1 Ea’Ch ﬁring
contact can be coupled to a source of negative
firing potential by closing an associated denomi-
national digit key of the same designation. When
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& contact is 'so energized, the tube at that time
‘resting thereon becomes conducting.

"The -disclosed position -of the reel as shown in
Figs. 2, 4, and 7 is such that the tube bearing
the designation “9” is at the registering peint,
which tibe is assumed to be in a conducting
state. If, for example, it is desired to add five
units of data into the hundreds denomination,
the “5” digit key 143 (Figs. 1 and 4) is operated,
which, by closing a circuit to a scurce of neg-
-gtive potential temporarily, will cause the tube
bearing the character 4 covered by enclosure
180 (Fig. 2), to become conducting ang will cause
the tube -covered by the enclosure 52 bearing
the character ““9” to be extinguished, in 3 man-
ner to be described. Under these circumstances,
when the “9” tube is extingushed and its cath-
ode potential drops, amplifier tube 45 ceases to
conduct :and pawl 41 will be retracted under ac-
tion -of :spring 42 and the reel will be driven by
the friction drive until, just as the conducting
tube under -enclosure (80 reaches the registering
point, registering contact 72 designated “0” is
energized by the raised potential of the cathode
of the conducting “4” tiube, which causes con-
duction in the amplifier tube 4§ energizing sole-
noid 43, and thereby causes engagement of pawl
4] with toothed plate 3%, stopping the reel. The
character “4” on top of enclosure 188 will there-

upon be in registering position, indicating the

addition:of five units of data.

When it is desired to have a denominational
reel register zero, negative firing potential is ap-
plied, through an ever ready cdircuit, to the
‘base contact .of the “0” tube, no matter in what
position relative to the registering contact 12 the
“0” is at that instant. This zeroizing is accom-
plished by the use of & ring contact 80 (Figs. 2,
'3, 4, and 7) mounted -on the .commutator, which
ring is constantly ridden by contact {32 carried
by the reel and connected to the cathode of the
“0” ‘tube. The “0” tube, thus, can be fired
wherever it is, by the application of negative volt-
tage to ring contact 82, and the “0” tube will
move to registering pesition.

The transfer of denominaticnal carry-overs,
represented in Figs. 2 and 4 as though there
were a thousands -order to transfer carry-over
data to, is accomplished by the utilization of the
cathode supply potential of the “9” tube as tube
“9” is passing out of registering position to op-
erate a solenoid-controlled source of negative
potentidl. Thus, when contacts 856 and 87 meet,
it energizes a solenoid 3C! to close a switch 332
connecting a source of negative potential to sup-
ply negative firing energy by way of conductor
85 to the “1” digit firing conductod of the next
higher bank, which will advance the reel of the
next higher bank one step. Contact 86 of the
lower order brushes its transfer contact 87
mounted on the commutator between contacts
12 and “9,” as the “0” tube comes into register-
ing position. The potential of the transfer con-
ductor 85 (Fig. 4) is momentarily applied to the
“1” key input conductor to the next higher bank
to-cause a single unit of data to be added therein.
The digit keys of the device are operated by de-
nominations from the highest order to the low-
est order, as in reading a number, and conse-
quently no interference will be experienced in
the entry of transfer data and the entry of key
selected .data.

The iIlDut c0nduct0rs (:1’7, 4:2’” :63,31 (:4’” ¢t5”y “6,”
“7,7 “8, .and ““9” of Fig. 2 are energized by
switches similarly designated in Fig. 4, to which
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6
reference ‘will now be made for -explanation .of
the -electrical circuits of a denomination. For
convenience, the tubes are shown with their reel-
borne interconnecting -elements :on the .inside ‘of
‘broken circle 09, and g1l of the €lements com-
pletely inside cucle 100 and conductor ¥ing 59
are considered to move about axle 32. Contact
130 also moves about axle 32. All of the tubes
have their ‘anodes connected to ring 55 :ground-
ed through contact 5. Each tube—as, for in-
stance, the “9” tube—has its cathode connected
through a resistance, like resistance 103, of sev-
eral thousand chms, to a 60-volt negative poten-
tial conductor ring 61 supplied with potential
through brush contact 136 connected to-a source.
The cathodes are coupled in o ring for extin-

-guishing purposes by having a small capacitor

of ;095 microfarad between the cathodes of :each
two .adjacent tubes like capacitors 82 and 411.
The cathode of each tube is connected to g wiper
contact, like wiper :contact 9, which wipes one
of the contacts, like contact 12, for each posi-~
tion of the reel. As before stated, these contacts
are ten in number and are shown as “1,” “2;73,”
“4’” ;55’n “6_.” “7;:: “8,” —5:9’n and 72. The reg-
istering position is -assumed to be at the contact
T2 where the tube “9” is shown and the adding
rotation is in the direction of the arrows. Con-
tact 108 represents, :and is connected by the “1”
firing conductor 107 to, the associated “1” -digit
key 188, which, when closed, connects ‘conduc-

‘tor 1871 to negative potential supply source 109,

which source is adjusted to supply sufficient po-
tential to fire a tube. If the “1” key is operat-
ed, the potential rise of point 110 as tube *0,”
resting on contact {86, fires will be conveyed as
a pesitive impulse through capacitor 62. As the
cathode of conducting tube 5i is, by reason of
the high cathode resistance 143, at a potential
of only about 15 volis negative with respect to
the grounded anode, the added positive ‘poten-
tial impulse through charged capacitor (11
causes the said cathode to become more posi-
tive than the ancde for an instant, extinguish-
ing the tube. The contact 72 is the registering
contact, as has been mentioned. The lowering
of potential of point 112 as tube “9” is extin-
guished is conveved through contacts 69 and 72,
and cenductor 13 to the grid point {15 of vacuun
Biased through vari-
able resistance -divider 225 to conduct when con-
tact T2 is energized by the potential of the cath-
ode of a conducting glow tube and fto become
non-conducting when contact 12 is energized by
the cathode of a noun-conducting glow tube or
energized by no tube at all as in beiween sta-
tions. ‘The cathode of tube 48 is grounded, and
the anode obtains its potential through the
windings of solenoid 43 from source 118. Con-
sequently, when the “9” glow-tube becomes nen-
conducting, tube 48 becomes non-conducting as
the grid becomes more negative and pawl 41 is
moved to ineffective position by spring 42 assole-
noid 43 has become de-energized, and the reelis
then free to move in response to the friction
drive. As the reel moves, the now conducting
“g” tube’s contact 21 having a higher than nor-
mal potential reaches registering contact 72
and the tube 46 commences to conduct, which
causes pawl 4! to be moved to effective position,
stopping the “0” tube in registering position.
Contact 130, constantly in contact with con-
tact ring 83, is given a negative potential sufficient
to fire the zero tube whenever zeroizing switch 432

ig closed. As contact 130 is always connected to
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* the cathode of the “0” tube, the zero tube may
be brought to registering position by firing it,
no matter in what location it may be, simply by
closing switch 132 temporarily.

-Each of the digit key switches 108, 148, (41,
142, 143, 144, 145, 146, and {47 is connected to
~the commutator contact the number of sta-
tions away, counter-clockwise as shown in Fig.
4, from the registering position contact 12 as the
digit value of the key designates.

The normal potential of the cathode of the
“9” tube is given through contact 86 to contact
871 as the registering point is passed, and serves
to energize solenoid 381 temporarily, which
closes switch 302 temporarily to supply firing
energy from a negative source 289 to the “1” in-
put line of the next higher bank, if any, Such
transfer input line from the lower denomina-
tional order is shown -connected to conductor
107 in Fig. 4.

As the capacitors coupling the cathodes of the
tubes on a reel are in series, the impulse from
any fired tube will extinguish any other tube on

* the reel.

Fig. 5 shows a sw1tch1ng unit for converting
the disclosed device into a subtracting machine.
In subftraction, the metor must be reversed and
the digit keys in a denominational row must be

~connected with the input conductors to the
commutator in a reverse manner. The com-
mutator 78 of Fig. 5 is viewed from the same
direction as seen in Figs, 2 and 4 and is shown
registering the accumulation of one.

The key switches of Fig. 5 bear the same digit

~values and reference numbers as in Fig. 4. The
denominational “Substract” key, in the upper
position shown in Fig. 5, makes the connections
with the commutator for an adding operation
such as that shown in Fig. 4, the transfer being
taken from contact 87 as energized by contact
- 86, as has been explained, as the “9” tube passes
from registering jposition indicated by the ar-
row in a clockwise direction. In the lower po-
sition of the “Subtract” key, the “9” key 147
is connected in a circuit to the first position
counter-clockwise of the registering position in-
. dicated by the arrow, which contact, when en-
ergized by the “9” key, causes the reversely mov-
. ing reel to move hine positions. in a counter-
clockwise manner. The remainder of the digit
key circuits are connected by operation of the
subtract key in such reverse manner. The trans-
fer occurs in the passing of the “0” tube out of
registering position in a counter-clockwise direc-
tion.

Any known motor-reversing means may be
used and countrolled by the “Subtract” key.

The add-subtract switches of gll the denomi-
national banks may be operated by a single key,

. represented by “S” on the keyboard (Fig. 1).
- PFig. 6 shows a typical digit key switch designed
to assure but momentary application of firing
- potential to a commutator contact even though
‘the key be held depressed after the associated
~tube is fired and the reel has commenced to
move,
Switch 268, representing a digit of a denomi-
nation, is normally held open by a spring 28
‘but is closed upon depression of a key 202, against
-the action of key return spring 282, as camming

surface 284 rides against the edge of the upper
switch blade. The paris are positioned so that
the camming surface may bend the end of the
- upper switch blade at the moment the switch is
- closed and -ride past the blade, allowing the
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- springs past the upper switch blade.-

8
switch "to immediately open in response’ to.the
action of spring 261. On the return of key 202
to normal, the camming portion of the key
The key
switch shown may be replaced with any other
kind of switch which momentarily closes. )

In the operation of the machine, the digit keys
are operated one at. g time, preferably from the
highest order {o the lower orders. A subtract
operation may be made of any desired' entry
without clearing the machine. When it is desired
to clear the machine, the zero tubes of all the
reels are fired as by energizing them  through
operation of a zero key switch, represented as
“Z” (PFig. 1), which brings all the “0’s” to reg-~
istering position. The key “Z” may be used to
overate all the zero switches such as switch l32
(Fig, 4).

‘While the form of the invention herein 111us-
trated and described is admirably adapted to ful-
fill the objects primarily stated, it is to be under-
stood that it is not intended to confine the in-
vention to the one form or embodiment herein
disclosed, for it is susceptible of embodiment in
various forms all coming within the scope of the
claims which follow.

What is claimed is: .

1. A rotatable member; means to rotate the
member; means to stop the rotation; a plurality
of electrically energizable stop control means
carried by the member, said energization con-
sisting in providing an electric potential on any
one of said control means that is distinctive from
the electric potential on all the others of said
control means, each control means when ener-
gized controlling the stop means, by the effect
of the distinctive potential, to stop the rotation
at an associated point in the rotation; and-a
plurality of keys to energize any selected one .of
the non-energized control means when the mem-
ber is stopped, any =selected key always stopping
the rotation of the rotatable member after ‘a
fixed number of degrees of movement regardless
of the then angular disposition of it.

2. A movable carrier normally moved cych-
cally; means, rendered active by a distinctive
electric potential applied thereto, to stop the
carrier at any one of a plurality of positions in
the cycle; a conditionable electric means for each
position carried by the carrier, the conditioning
of any one of said conditionable means by caus-
ing it to have a distinctive electric potential, ac-~
tuating the stop means to stop the carrier at the
associated position; means to condition any se-
lected electric means; and means connecting the
electric means so that the conditioning of one
electric means deconditions any other then con-
ditioned electric means and causes movement of
the carrier accordingly.

3. A plurality of gaseous discharge diode elec-
tron tubes mounted on a carrier; means to sup-
ply operating potential to all of said tubes suf-
ficient to mainfain conduction therein, said sup-
bly means including a resistance in an electrode
supply for each tube; means to move the car-
rier past -a registering point; means to render-a
tube conducting; and means energized by the
potential change of the electrode of a conducting
tube due to the associated resistance for stop-
ping the carrier with the conducting tube at said
point. ) )

4. A plurality of gaseous discharge electron
tubes mounted on a carrier; means supplying po-
tential energy to said tubes sufficient to main-
tain conduction therein, there being a resistance
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in the supply circuit of an electrode of each tube;
means to render 4 tube conducting; means to
impositively move fhe carrier; energizable means
to stop the carrier when energized by the appli-
cation of potentisl equivalent to the potential
of the resistance-supplied electrode of a tubs
when conducting; and g ccircuit coniecting the
stop means and the resistance-supnlied electrode
of each tube in succession as the carrier moves,
so as to cause the carrier to stop as a conduct-
ing tube energizes the stop means.

5. A movable carrier; means to move the car-
rier cyclically with reference to a registering
point associated with a viewing aperiure which
the tubes pass successively in the cycle of move~
ment; a plurality of electron tubes arranged on
the carrier; means to cause a selected one of said
tubes to become conducting; and means con-
trolled by the conducting tube to stop the carrier
so that the conducting tube will be stopped at
the registering point so thai it may be viewed
through the aperture.

6. A rotatable member having engageable
means to stop it at any one of a plurality of
positions in its cycle of rotation; means to ro-
tate the rofatable member; stop means which,
when energized,; actuates the engageable means
to stop the rctation at its then angular pesition;
a plurality of electronic devices carried by the
rotatable means at angularly disposed intervals,
each of which devices is associated with a stop-
ping position of the rotatable means; means for
rendering an electronic device conducting; and
means for connecting each elsctronic device in
succession to the stop means once each cycle of
rotation, any one of which connections energizes
the stop means if the associated electronic device
is in a conducting condition.

7. A cyclically moving carrier; ston means
which, when actuated, stops the carrier at a posi-
tion corresponding to the carrier’s position in
the cycle at the time when the stop means is
actuated; a plurality of electron tubes mounted
on the carrier; circuits supplying operating po-
tential to the tubes in such a manner that a
sensing electrode of each tube is -caused to have
a change of potential as such tube becomes con-
ducting, said change in potential bheing sufficient
to actuate the stop means; means interconnecting
the tubes so that, when a tube becomes conduct-
ing, it stoos conduction in any other conducting
tube; selective means operable to cause conduc-
tion to commence in any non-conducting tube:
and means connecting the sensing electrode of
each tube in succession in a cycle fo the gtop
means, said stop means being thereby actuated or
not accordine to whether the sensed tube is con-~
ducting or not.

8. A plurality of gasecous electron tubes each
having at least an anode electrode and a cathode
electrode; a rotatable device upon which said
tubes are mounted; mears to sunnly current
maintenance ancde-cathode potential to said
tubes but insufficient to initiate a discharge there-
in, said circuits including a resistance in series
with one of the electrodes of each tubke so as to
cause a potential change in said elactrode if the
tube commences to conduct; means to rendsr a
tube conducting; means to rotate the device im-

positively cyclically; a toothed wheel on the de~

vice, there being a tooth at least for each tube;
a pawl engageable with the wheel in any of ifs
teeth to stop rotation of the device; mesns sac-
tuable by a potential change to encage the pawl:
and g circuit connecting the actuabls means with
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the resistance-supplied €lectrode of each tube
once each cycle so as to actuate it if g tube be
conducting.

9. A plurality of gaseous selectron tubes each
having at least an anode electrode and a cathode
electrode; a rotatable device upon which said
fubes are mounted; means to supply current
maintenance anode-cathode potential to said
tubes but insufficient to initiate a discharge there-
in, said circuits including a resistance in series
with one of the electrodes of each tube so as to
cause a potential change in said electrode if
the tube commences to conduct; means to cause
a tube to conduct; means to rotate the device
impositively cyclically; a toothed whee]l on the
device, thare being a tooth at least for each tube:
2 pawl engagesble with the wheel in any of its
teeth o -stop rotation of the device; means actu-
gbie by a potential chanze to engage the pawl;
a circuit connecting the actuable means with
the resistance-supplied electrode of each tube
once each cycle so as to actuate it if a tube be
conducting; and means electrestatically connect-
ing the resistance associated electrodes of the
tubes, so that conduction commencing in one tube
extinguishes any other conducting tube.

10. A plurality of gasecus electron tubes each
having af least an anode electrode and a cathode
electrode; a rotatable device upon which said
tubes are mounted; means to supply current
maintenance anode-cathode potential to said
tubes but insufficient to initiate a discharge there-
in, said circuifs including a resistance in series
with one of the electrodes of each tube so as {o
cause a potential change in said electrode if the
tube commences to conduct; means tending to ro-
tate the device impositively cyclically; a toothed
wheel on the device, there being at least a tooth
for each tube; a pawl engageable with the wheel
in any of its teeth, which pawl, when so engaged,
stops rotation of the device; means actuable by a
potential change fo engage the pawl; a circuit
connecting the actuable means with the resist-
ance-supplied electrode of each tube once each
cycle so as to actuate it if a tube be conducting;
means to disengage the pawl when the engaging
means is no longer actuated by the potential
change permitting the rotatable device to rotate;
and means to furnish firing potential to any se-
lected tube not condueting,

11. A plurality of gaseous electron tubes eath
having at least an anode electrode and a cathode
electrode; a rotatable device upon which said
tubes are mounted; means {0 supply current
maintenance anode-cathode potential to said
tubes insufficient to initiate a discharge therein,
said circuits including a resistance in series with
cne of the electrodes of each tube so as to cause
2 polential change in said electrode if the tube
commences to conduct; means to rotate the device
impositively cyclically; a toothed wheel on the
device, there being at least a tooth for each tube;
a paw! engageshle with the wheel in any of iis
teeth to stop rotation of the device; means actu-
able by a potential change t0 engage the pawl;
a circuit connecting the actuable means with the
resistance-supplied electrode of each tube once
each cycle 0 as to actuate it if s tube be con-
ducting: means electrostatically connecting the
resistance-associated electrodes .of the tubes so
that conduction commencing in one tube exfin-
guishes any other conducting tube; means to
disengage the pawl when the pawl-engaging
means s no longer actuated by a2 potential
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change; and means to fire any selected non-con-
ducting tube.

12. A wheel; means to frictionally rotate the
wheel; a toothed member attached to the wheel;
a pawl engageable with the toothed member to
stop the wheel in any one of a plurality of an-
gular positions; a gaseous diode electron tube as-
sociated with each tooth, said tube being mounted
on the wheel; fixed circuits supplying current
maintaining potential to all the tubes but less
than that required to fire a tube, said circuits in-
cluding a resistance associated with the supply
of a particular electrode of each tube; a plurality
of firing circuits equal to the number of tubes less
one; commutator means for engaging each firing
circuit and the particular electrode of each tube
one at a time each rotation of the wheel; means
to energize any selected firing circuit; a means
to sense the resistor-associated electrode of each
tube once each cycle; means actuated by ‘the
change in the potential of the resistor-associated
electrode of a conducting tube when sensed to
engage the pawl; means to disengage the pawl
when the potential change subsides; and means
to extinguish any conducting tube when another
tube is fired.

13. A plurality of gaseous electron tubes each
having at least an anode electrode and a cathode
electrode; a rotatable device on which said tubes
are mounted; means to supply current main-
tenance anode-cathode potential to said tubes in-
sufficient to initiate a discharge therein, said cir-
cuits including a resistance in series with one
of the electrodes of each tube, any of said elec-

trodes therefor having a change in potential as :

the associated tube is rendered conducting; means
to. initiate rotation of the device by rendering one
of the tubes conducting; means to sense the re-
sistance~associated electrode of each tube once
each cycle serially one at a time; means rendered
effective to stop the device when a conducting
tube is sensed and rendered ineffective when said
conducting tube is extinguished; means coupling
the tubes so that, as one becomes conducting,
all other conducting tubes are extinguished; and
means to render a selected non-conducting tube
conducting.

14. A plurality of gaseous electron tubes each
having at least an anode electrode and a cathode
electrode; a rotatable device on which said tubes
are mounted; means to supply current main-
tenance anode-cathode potential to said tubes
insufficient to initiate a. discharge therein, said
circuits including a resistance in series with one
of the electrodes of each tube, any of said re-
sistance-associated electrodes therefor having a
change in potential as the associated tube is ren-
dered conducting; means to initiate rotation of
the device by rendering one of the tubes conduct-
ing; means to sense the resistance-associated
electrode of each tube once each cycle serially
one at a time; means rendered efiective to stop
the device when a conducting tube is sensed, and
rendered ineffective when said sensed conducting
tube is extinguished; means coupling the tubes
so that, as one becomes conducting, all other con-
ducting tubes are extinguished; and selectively
operable means for causing any one of the non-
conducting tubes to fire while the device is sta-
tionary. ]

15. A plurality of gaseous electron tubes each
having at least an anode electrode and a cathode

electrode; a rotatable device on which said tubes .

are mounted; means to supply current main-
tenance anode-cathode potential to said tubes in-
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sufficient to initiate a discharge therein, said cir-
cuits including a resistance in series with one
of the electrodes of each tube, any of said elec~
trodes therefor having a change in potential as
the associated tube is rendered conducting;
means to initiate rotation of the device by ren-
dering one of the tubes conducting; means to
sense the resistance-associated electrode of each
fube once each cycle serially one at a time; means
rendered effective to stop the device against the
urge to rotate, when a conducting tube is
sensed at a position associated with said tube and
rendered ineffective when such a conducting tube
is extinguished; means coupling the tubes so that,
as one becomes conducting, all other conducting
tubes are extinguished; selectively operable
means for causing any one of the non-conducting
tubes to fire while the device is stationary; and
means operable {o fire a particular one of the
tubes.whether the device is stationary or rotating
to bring the device to a stop at a fixed position.
16. A reel impositively driven cyclically past a
registering point; a plurality of gaseous electron
tubes arranged around the reel; means for caus-
ing a tube selected for its angular position from
the registering point to become conducting;
means coupling the tubes so that, when one be-
comes conducting, any other conducting tube is
extinguished; and stop means rendered effective
by a conducting tube to stop the rotating member
with the conducting tube at registering position,
said stop means being rendered ineffective when
said conducting tube is exfinguished by reason
of another selected tube being rendered conduct-
ing. i
17. An electron tube for each digit of a nu-
merical denomination including zero, each tube
having at least an anode and a cathode; a ro-
tatable body on which the tubes are mounted
serially; means to rotate the body adjacent a
registering point; means operable when actuated
for stopping the body with any tube at the reg-
istering point; means supplying anode-cathode
potential to said tubes sufficient to maintain con-
duction therein but insufficient to initiate con-
duction therein, said supply means ' including
means to-cause the cathode of a tube to rise in-
potential as the tube becomes conducting; a con-
duction-initiating contact for each digit except
zero, which contacts are coupled to each cathode
each cycle serially one at a time, said couplings
being made when one or another of the tubes is
at the registering point, each of said initiating
contacts being assigned a value equivalent to the
number of tubes it is removed from the tube at
the registering position; a digit key for each in--
itiating contact, a key when operated temporarily
energizing the associated contact to initiate con-
duction in the fube coupled thereto; a contact
at the registering position for scanning the po-
tential of the cathodes of tubes reaching that po-
sition; means connecting the register contact and’
the stop means to convey the potential of a con~
ducting cathode thereto to actuate said stop”
means and halt the conducting tube at register-”
ing position; and means connecting the tubes
50 that when a tube becomes conducting through
selective key operation any other conducting tube-
is extinguished, rendering the stopping means in--

- effective.

18. An electron tube for each digit of a nu-"
merical denomination including zero, each tube:
having at least an anode and a cathode; a rotat.'
able body on which the tubes are mounted ser-"
ially; means to rotate the body adjacent & reg-
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istering point; means when actuated for stopping
the body with any tube at the registering point;
means subvlying anode-cathode potential to said
tubes sufficient to maintain conduction therein
but insufficient to initiate conduction therein,
said supply means including means to cause the
cathode of a tube to rise in potential as the tube
becomes conducting; a conduction-~initiating
contact for each digit except zero, which con-
tacts are coupled to each cathode each cycle
serially on at a time, said couplings being made
when one or another of the tubes is at the
registering point, each of said initiating contacts
being assigned a value equivalent to the number
of tubes it is removed from the tube in register-
ing position; a digit key for each initiating con-
tact, a key when operated temporarily energiz-
ing the associated contact to initiate conduction
in the tube coupled thereto; a contact at the
registering position for scanning the potential
of the cathodes of tubes reaching that position;
means connecting the register contact and the
stop means to convey the potential of a con-
ducting cathode thereto to actuate said stop
means and halt the conducting tube at register-
ing positicn; means to render the zero tube con-
ducting in whatever angular position with ref-
erence to the registering point it may be; and
meangs connecting the tubes so that when a tube
becomes conducting through selective key oper-
ation any other conducting tube is extinguished,
rendering the stopping means ineffective.

19. A gaseous discharge electron tube for each
digit of a numerical denomination including
zero, each tube having at least an anode and &
cathode; a rotatable body on which the tubes
are mounted serially; means to rotate the body
adjacent a registering point; means when actu-
ated for stopping the body with any tube at the
registering point; means supplying anode-
cathode potential to said tubes sufficient o main-
tain conduction therein but insufficient to in-
itiate conduction therein, said supply means in-
cluding means to cause the cathode of a tube
to rise in potential as the tube becomes con-
ducting; a conduction-initiating contact for each
digit except zero, which contacts are coupled
to each cathode each cycle serially one at a time,
said couplings being made when one or another
of the tubes is at the registering point, each of
said initiating contacts being assighed a value
equivalent to the number of tubes it is removed
from the tube at registering position; a digit
key for each initiating contact, a key when oper-
ated temporarily energizing the associated con-
tact to initiate conduction in the tube coupled
thereto; a contact at the registering position for
scanning the potential of the cathodes of tubes
reaching that position; means connecting the
register contact and the stop means to convey
the potential of a conducting cathode thereto to
actuate said stop means and halt the conduct-
ing tube at registering position; and means con-
necting the tubes so that when a tube becomes
conducting through selective key operation any
other conducting tube is extinguished, rendering
the stopping means ineffective.

20. A gaseous electron tube for each digit of
a numerical denomination including zero, each
tube having at least an anode and a cathode; a
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rotatable body on which the tubes are mounted
serially; means to rotate the body adjacent a
registering point; means when actuated for stop-
bing the body with any tube at the registering
point; means supplying anode-cathode potential
to said tubes sufficient to maintain conduction
therein but insufficient to initiate conduction -
therein, said supply means including means to
cause the cathode of a tube to rise in potential
as the tube becomes conducting; a conduction-
initiating confact for each digit except zero,
which contacts are coupled to each cathode each
cycle serially one at a time, said couplings being
made when one or another of the tubes is at
the registering point, each of said initiating con-
tacts being sssigned a value equivalent to the
number of tubes it is removed from the tube at
registering position; a digit key for each in-
itiating contact, a key when operated temporarily
energizing the associated contact to initiate con-
ducticnn in the tube coupled thereto; a contact
at the registering position for scanning the po-
tential of the cathodes of tubes reaching that
position; means connecting the register contact
and the stop means to convey the potential of
a conducting cathode thereto to actuate said stop
means and halt the conducting tube at register-
ing position; means cohnecting the tubes so that
when a tube becomes conducting through selec-
tive key operation any other conducting tube is
extinguished, rendering the stopping means in-
effective; and means to render the zero tube
conducting in whatever angular position with
reference to the registering point it may be.

21, A rotating body; a plurality of glow dis-
charge electron tubes carried by the body; a
cover over each tube bearing a character made
visible by the glow in a conducting tube; means
to render a tube conducting; a shield having a
viewing aperture past which the covered tubes
move; and means to stop the body so that any
selected conducting tube and its cover are visible
through the viewing aperture.
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