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1y from one cathode to another and has reached the cath-
ode corresponding to the actuated multiplier key to cut
off the transmission of impulses to the said associated
counting device, and means operable, upon the multi-
cathode electronic tube having ensured the transmission
to the counting devices of the various orders associated
with the actuated keys of the plurality of keys of a num-
ber of impulses equivalent to the product of the multi-
plicand by one digit of the multiplier, to transfer the
numeral registered in each counting device into the count-
ing device of the next adjacent higher order.

10. A calculating machine which comprises in combi-
nation a plurality of keys, a plurality of counting devices,
a plurality of electrodes associated with said counting
devices, means resulting from the actuation of a key of
said plurality of keys for selecting a predetermined num-
ber of the electrodes of the said plurality of electrodes,
the selected number being related to the value of the
actuated key, means for transmitting from the said pre-
selected electrodes to the counting device associated with

the actuated key of said plurality of keys a number of

electrical impulses related to the selected number of elec-
trodes 1o effect a change, related to the value of the
actuated key, in the registration of the said counting
device, and two secondary sources of impulses suc-
cessively connected to the counting devices of a pair of
adjacent counting devices and operable to register in the
counting device of the higher order the value initially
registered in the lower order of the said pair of count-
ing devices. .

11. An office calculating machine which comprises in
combination a plurality of orders of keys, a correspond-
ing plurality of counting devices, a plurality of primary
electrodes associated with the said orders of keys and
said counting devices, means resulting from the actuation
of a key of an order of keys for selecting a predeter-
mined number of the electrodes of the said primary elec-
trodes, the selected number of electrodes being related
to the value of the actuated key, means for applying a
potential to the selected primary electrodes, means oper-
able as a result of the actuation of a key of said order
of keys for effecting the sequential transmission from
said electrodes to the associated counting device of a
number of electrical impulses equal to the selected num-
ber of electrodes to effect a change, related to the value
of the actuated key, in the registration of the said counting
device, and two sources of auxiliary impulses connected
successively to the counting devices of the respective
orders of counting devices, one of said sources being
operable to register in each counting device a predeter-
mined numeral the registration of which causes an im-
pulse to ensure that the second auxiliary source feeds a
number of impulses into the counting device of the higher
order which corresponds to the numeral initially registered
in the lower arder of the said pair of adjacent counting
devices,

12. A calculating machine comprising a plorality of
pulse-operated counting devices, 2 plurality of orders of
keys each order being uniquely associated with one of
said counting devices, means for generating and distribut-
ing electrical pulses so connected with said keys that dur-
ing a cycle of operation of the machine the number
registered by each counting device is changed by the ap-
plication of pulses from said pulse-generating and dis-
tributing means by an amount equal to the value of any
actuated key in the order of keys associated with that
counting device, a series of multiplier keys, means re-
sponsive to the actuation of a multiplier key for shifting
the contents of each counting device into the counting
device of the mext higher order, and means operative
after the completion of the shift for initiating a number
of cycles of operation of the machine equal to the value
of the actuated multiplier key.

13. A calculating machine comprising a plurality of
pulse-operated counting devices, carry means effective:
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between adjacent ones of said counting devices, a plurality
of electrodes, a plurality of orders of keys coupled to
szid electrodes, each order being uniquely associated with
one of said counting devices, means responsive to the
aciuation of any of said keys for establishing an elec-
trical connection substantially simultaneously to a num-
ber of the electrodes equal to the value of the actuated
key in its order, means for scanning all the electrodes,
means for coupling the orders of keys successively to
their respective associated counting devices once during
each cycle of operation of the machine to cause a num-
ber of pulses equal to the value of any actuated key fo
be fed from the connected electrodes to the counting
device associated with the order of that key, a series of
multiplier keys, means responsive to the actuation of a
multiplier key for shifting the contents of each counting
device into the counting device of the next higher order
and means operative after the completion of the shift
for initiating a number of cycles of operation of the
maching equal to the value of the actuated multiplier key.

14. A calculating machine comprising a plurality of
pulse-operated counting devices, a plurality of electrodes,
a plurality of orders of keys, each order being uniquely
associated with ome of said counting devices, and each
key being operative when actuated to establish an elec-

" trical connection substantially simultaneously to each of
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a number of said electrodes equal to the value of that
key in its order, means for successively scanning all the
electrodes, means for deriving from the scanned elec-
trodes a number of pulses equal to the number of con-
nected electrodes, means operative during a cycle of
operation of the machine for applying to each of the
counting devices a number of pulses equal to the value
of any actuated key in the order of keys associated with
that counting device, a series of multiplier keys, means
responsivé to the actuation of a multiplier key for shift-
ing the contents of each counting device into the count-
ing device of the next higher order, and repeating means
controlled by the series of multiplier keys and operative
after the completion of the shift operation to initiate a
number of cycles of operation of the machine equal to
the value of the actuated multiplier key.

15. A calculating machine comprising a plurality of
pulse-operated decimal counting devices, carry means
operative between adjacent ones of said counting devices,
a plurality of orders of keys each of which orders is
uniquely associated with one of said counting devices,
means for causing, during a cycle of operation of the
machine, the application to each counting device of a
number of pulses equal to the value of any actuated key
in the order of keys associated with that counting device,
a series of ten muliiplier keys, means responsive to the
actuation of any onme of said multiplier keys for gen-
erating groups of ten impulses, means for applying one
of said groups of pulses to each counting device in suc-
cession until that counting device produces a carry where-
after the remainder of said group of pulses is applied to
the counting device of the next higher order, and means
operative after groups of pulses have been applied to ail
the counting devices for initiating a number of cycles
of operation of the machine equal to the value of the
actuated muMiplier key.

16. A calculating machine comprising a plurality of
multicathode electronic counting tubes, carry means op-
erative between adjacent ones of said counting tubes, a
plurality of orders of keys each order being associated
with one of said counting tubes, means for generating
and distributing electrical pulses so connected with said
keys that during a cycle of operation of the machine a
number of pulses equal to the value of any actuated key
in any order is applied to the counting tube associated
with that order, a multicathode electronic control tube,
a series of multiplier keys each associated with a cath-
ode of said control tube, means responsive to the actua-
tion of any one of said multiplier keys for shifting the
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number registered by each counting tube to the counting
tube of the mext higher order, means operative after the
completion of the shift for transferring the glow in said
control tube to the next succeeding cathode and for ini-
tiating one cycle of operation of the machine, and means
for repeating said glow transfer and said cycle initiation
unti} the glow reaches the cathode associated with the
actuated multiplier key.

17, A calculating machine comprising a plurality of
pulse-operated counting devices, carry means effective
betweesn adjacent ones of said counting devices, an elec-
tronic pulse generator having a plurality of pulse outputs,
a plurality of orders of keys coupled to said pulse gen-
erator each order being uniquely associated with one of
said counting devices and each key being operative, when
actuated, to establish an electrical connection to the pulse
output corresponding to the value of that key in its or-
der, a timing device synchronised by the pulse genera-
tor, and means controlled by the timing device for cou-
pling the orders of keys successively to their associated
counting devices to cause a mumber of pulses equal to
the value of any actuated key to be fed from the con-
nected pulse output to the counting device associated
with the order of that key.

18. A calculating machine as claimed in claim 17 in-
cluding means controlled by said timing device for dis-
abling said pulse generator when all the ‘orders of keys
have been coupled to their associated counting devices.

19. A calculating machine comprising a plarality of
pulse-operated counting ‘devices, carry means effective
between adjacent ones of said counting devices, a pulse
generator having a plurality of outputs, a plurality of or-
ders of keys coupled to said pulse generator, each order
being umiquely associated with one of said counting de-
vices, means responsive to the actuation of any of said
keys for establishing an electrical connection to the pulse
output corresponding to the value of the actuated key
1in its order, an electronic timing device, and means Te-
sponsive to the actuation of any of said keys for initiat-
ing a cycle of operation of said timing device during
which the orders of keys are successively coupled under
the control of said timing device to their respective asso-
ciated counting devices to cause a number of pulses equal
to the value of any actuated key to be fed from the con-
nected pulse generator output to the counting device as-
sociated with the order of that key.

20. A calculating machine comprising a plurality of
‘pulse-operated counting devices, carry means effective
between adjacent ones of said counting devices, & multi-
cathode electronic stepping tube having a plurality of
‘cathode, a plurality of orders of keys, each order being
uniquely associated with one of said counting " devices,
means responsive to the actuation of any of said keys for
establishing an electrical connection substantially simul-
taneously to a number of the cathedes equal to the value
of the actuated key in its order, means for causing a glow
to step cyclically around all the cathodes of said stepping
tube, 2 timing device, and means including said timing
device for completing said electrical connection 0 each
of said counting devices via the keys of the order asso-
ciated with such counting device during a separate cycle
of operation of said stepping tube.

21. A calculating machine comprising a plurality of
pulse-operated counting devices, a multicathode elec-
tronic stepping tube having a plurality of cathodes, a plu-
rality of orders of keys coupled to said cathodes each or-
der being uniquely associated with one of said counting
devices, means responsive to the actuation of any of said
keys for establishing an electrical connection substan-
tially simultaneously to a number of the cathodes equal
to the value of the actuated key in its order, means for

riving said stepping tube, and gating means adapted dur-
ing each of a succession of cycles of said stepping tube
10 connect a distinct ome of said counting devices with
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said stepping tube via the keys of the order with which
such counting device is associated.

22. A calculating machine comprising a plurality of
pulse-operated counting devices, a plurality of orders of
keys each order being uvaiquely associated with one of
said counting devices, a pulse generator having a plural-
ity of pulse outputs, means responsive to the actuation
of any key in said orders of keys for establishing an elec-
trical connection to the pulse output corresponding to
the value of the actuated key in its order, means for cou-
pling the orders of keys successively to their respective
associated counting devices, a series of multiplier keys,
means responsive to the actuation of a multiplier key
for effecting multiplication by ten by shifting the con-
tents of each counting device into the counting device of
the next higher order, and means responsive to the com-
pletion of the shift operation for initiating a number of
cycles of operation of said coupling means equal to the
value of the actuated multiplier key during each of which
cycles the number registered by each counting device is
increased by the application of pulses from the pulse
generator by an amount equal to the value of any actu-
ated key in the order of keys associated with that count-
ing device.

23. A calculating machine comprising a plurality of
pulse-operated counting devices, carry means effective be-
tween adjacent ones of said counting devices, an elec-
tronic stepping tube having a plurality of cathodes, a
plurality of orders of keys coupled to said cathodes, each
order being uniquely associated with one of said counting
devices, a timing device synchronised by said stepping
tube, means responsive to the actuation of amy of said
keys for establishing an electrical connection substantially
simultaneously to a number of the cathodes equal to the
value of the actuated key in its order, means for driving
the stepping tube, means controlled by the timing device
for coupling the orders of keys successively to their re-
spective associated counting devices once during each
cycle of operation of the timing device to cause a num-
ber of pulses equal to the value of any actuated key to
be fed from the connected cathodes to the counting de-
vice associated with the order of that key, a series of
multiplier keys, means for effecting multiplication by ten
by shifting the contents of each counting device into the
counting device of the next higher order, and means for
initiating a number of cycles of operation of the timing
device equal to the value of the actuated multiplier key.

24. A calculating machine comprising a plurality of
pulse-operated decimal counting devices, carry means
operative between adjacent ones of said counting devices,
a plurality of orders of keys each of which orders is
uniquely associated with one of said counting devices, a
pulse generator having a plurality of outputs, means re-
sponsive to the actuation of 2 key in any of said orders
of keys for causing, during a normal cycle of operation

.of the machine, the application to each counting device

of a number of pulses from said pulse generator equal to
the value of any actuated key in the order of keys asso-
ciated with that counting device, a series of ten multiplier
keys, means responsive to. the actuation of any one of
said multiphier keys for initiating an abnormal cycle of
operation of the machine, means operative during said
abnormal cycle for applying a group of nine pulses to
cach counting device in succession until that counting
device registers nine whereafter the remainder of said
group of nine pulses is applied to the counting device of
the next higher order, means operative during said ab-
normel cycle for applying one additional pulse to the
counting device of the lowest order, and means operative
after the said groups of pulses have been applied to all
the counting devices for initiating a number of normal
cycles of operation of the machine equal to the value of
the actuated multiplier key. _

25. A calculating machine comprising 2 plurality of
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multicathode electronic counting tubes, camy means
operative between adjacent ones of said counting tubes,
a plurality of orders of keys each order being associated
with one of said counting tubes, a pulse generator having
a plurality of outputs each of which is associated with a
key having 2 particular value in each order, means re-
sponsive to the actuation of any of said keys for causing
the pulse generator output associated with the value of
the actuated key to be connected once during a cycle of
operation of the machine to the counting tube associated
with the order of the actuated key to cause a number of
pulses equal to the value of the actuated key to be applied
to said counting tube, a multicathode electronic control
tube, a series of multiplier keys each associated with a
cathode of said control tube, means responsive o the
actuation of any one of said multiplier keys for shifting
the number registered by each counting tube to the count-
ing tube of the next higher order, means operative after
the completion of the shift for transferring the glow in
said control tube to the next succeeding cathode and for
initiating one cycle of operation of the machine, and
means for repeating said glow transfer and said cycle
initiation until the glow reaches the cathode associated
with the actuated multiplier key.

36. A calcnlating machine comprising a plurality of
pulse-operated counting devices, a plurality of orders of
keys each order being uniquely associated with ome of
said counting devices, a pulse generator having a plurality
of pulse outputs, means responsive t0 the actuation of
any key in said orders of keys for establishing an elec-
trical connection to the pulse output corresponding to
the value of the actuated key in its order, means for
coupling the orders of keys successively to their respec-
tive associated counting devices, a series of multiplier
keys, means responsive fo the actuation of a multiplier
key for initiating a mumber of cycles of operation of said
coupling means equal to the value of the actuated multi-
plier key during each of which cycles the number regis-
tered by each counting device is increased by the applica-
tion of pulses from the pulse generator by an amount
equal to the value of any actuated key in the order of
keys associated with that counting device, and means for
shifting the contents of each counting device resulting
from the first of two successive actuations of multiplier
keys into the counting device of the next higher order.

27 A calculating machine comprising a plurality of
pulse-operated counting devices, carry means effective
between adjacent ones of said counting devices, a plu-
rality of orders of keys each order being uniquely asso-
ciated with one of said counting devices, 2 pulse generator
having a plurality of pulse outputs each associated with
the complement of the value of one of the keys in each
order, means Tesponsive to the actuation of a key in any
of said orders of keys for establishing an electrical con-
nection to the pulse output associated with the comple-
ment of the value of that key, means operative during a
cycle of operation of the machine for causing the num-
ber registered by each counting device to be increased
by the application of pulses from said pulse generator
by an amount equal to the complement of the value of
any actuated key in the order of keys associated with
that counting device, first and second electronic stepping
tubes, means for complementing and shifting the number
registered by the counting device associated with the
highest order of keys into the first electronic stepping
tube, means for complementing and shifting the number
registered by each other counting device into the count-
ing device associated with the next higher order of keys,
means for complementing and shifting the pumber regis-
tered by the second electronic stepping tube into the

counting device associated with the lowest order of keys, ©

means for initiating a number of cycles of operation of
the machine equal to the number required to cause the
first electronic stepping tube to register a predetermined
pumber, and means for increasing the number regis-
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tered by the second electronic stepping tube by umity each
time a cycle of operation of the machine takes place.

28. A calculating machine comprising a series of first
counting devices, a second counting device, and a third
counting device, carry means effective betwen adjacent ones
of said first counting devices and between the highest of
said first counting devices and said second counting de-
vice, a plurality of orders of keys each order being unique-
ly associated with a respective one of said first counting
devices, control means for selecting primary or secondary
cycles of operation of the machine, means operative dur-
ing a primary cycle of operation of the machine for caus-
ing the number registered by each counting device to be
increased by an amount equal to the complement of the
value of any actuated key in the order of keys associated
with that couating device, means operative during a sec-
ondary cycle of operation of the machine for complement-
ing and shifting the number registered by said highest
first counting device into said second counting device, for
complementing and shifting the number registered by
each of said first counting devices except said highest first
counting device into the next higher counting device, and
for complementing and shifting the number registered by
said third counting device into the lowest of said first
counting devices, means for causing said control means
to select a secondary cycle when said second counting de-
vice registers a predetermined number and a primary
cycle when said second counting device fails to register
said predetermined number, and means for causing said
third counting device to register the number of primary
cycles performed by the machine.

29, A calculating machine comprisiog a plarality of
pulse-operated counting devices, a plurality of orders of
manually actuatable keys each order of keys being unique-
Iy associated with one of said counting devices, means
operative during a cycle of operation of the machine for
applying a number of pulses related to the value of any
actuated key to the counting device associated with the
order of that key, switching means for setting the ma-
chine to perform a plurality of different arithmetical op-
erations ineluding addition and multiplication, a plurality
of multiplier keys, locking means operative upon opera-
tion of said switching means to set the machine for multi-
plication to prevent any actuated key in any of said orders
from Teturning to its unactnated position when released
antil the machine has gome through a number of said
cycles equal to the value of an actuated multiplier key,
and means controlled by said switching means for dis-
abling said locking means when the machine is set to per-
form addition.

30. A calculating machine comprising a plurality of
orders of keys, a plurality of counting devices one as-
sociated with each order of keys, 2 multioutput pulse
generator, an electronic multicathode stepping tube driven
by said pulse generator, means responsive to the actua-
tion of any of said keys for establishing an electrical
connection to an output of said pulse genmerator cor-
responding to the value of the actuated key in its order,
means for Tetaining the glow in said stepping tube on a
first predetermined cathode, means resp onsive to the actua-
tion of any of said keys for disabling said glow-retaining
means and thus allowing the glow to be stepped suc-
cessively among the cathodes, means controlled by the po-
tential on a plurality of the cathodes of said stepping -
tube for coupling the orders of keys successively to their

_ respective associated counting devices, and means con-

0

trolled by the potential on 2 second predetermined cathode

of said stepping tube for stopping said pulse generator,

31. A calculating machine comprising @ plurality of
orders of keys, a plurality of counting devices one as-
sociated with each order of keys, a separate gating device
between each order of keys and its associated counting
device, a multicathode electronic stepping tube, and
means for driving said stepping tube, wherein the po-
tential on each of at least some of the cathodes of said
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stepping tube is operative to open a respective one of said
gating devices when the glow is on said cathode.

32. A calculating machine comprising a plurality of
orders of keys, a plurality of counting devices one as-
sociated with each order of keys, a gating device between
each order of keys and its associated counting device, a
plurality of multicathode electronic stepping tubes, means
for driving said stepping tubes sequentially, and connec-
tions between at least some of the cathodes of each step-
ping tube and respective ones of said gating devices, where-
by each gating device is opened when the glow is on the
cathode connected thereto.

33. A calculating machine comprising a pulse genera-

tor, a plurality of orders of keys coupled to said pulse -

generator, a plurality of counting devices one associated
with each order of keys, a separate first gating device
between each order of keys and its associated counting
device, two multicathode electronic stepping tubes, means

coupled to said pulse generator for driving each of said -

stepping tubes, a separate second gating device between
the pulse generator and each of said driving means, a
connection between at least one cathode of each stepping
tube and the second gating device controlling the ‘driving

means of the other stepping tube, whereby each second °

gating device is opened when the glow is on a cathode con-
nected thereto, and connections between at least some
of the cathodes of each stepping tube and respective ones
of said first gating devices, whereby each first gating de-
vice is opened when the glow is on the cathode connected
thereto.

34. A caleulating machine comprising a plurality of
pulse-operated counting devices, an electronic pulse gen-
erator, a phurality of orders of keys coupled to said pulse
generator each order being associated with one of said
counting devices and each key being operative, when
actuated, to select during each cycle of operation of the
pulse generator a number of pulses equal to the value
of that key in its order, a timing device controlled by
said pulse generator and operative to couple the orders
of keys successively to their respective associated count-
ing devices, a series of multiplier keys each of which is
operative, when actuated, to initiate the operation of the
timing device and to stop the pulse generator when the
timing device has performed a number of cycles equal to
the value of the actuated multiplier key, latching means
for retaining any actuated multiplier key in its operated
position, and means controlled by the pulse generator for
releasing said latching means when the pulse generator
stops.

35. A calenlating machine according to claim 34 where-
in said pulse gemerator comprises a multicathode elec-
tronic stepping tube driven by a free-running oscillator
and wherein a voltage is derived from said oscillator and
used to control 2 solenoid which when energised holds
said latching means in the locked position,

36. A calculating machine according to claim 34,
wherein said pulse generator comprises a multicathode
electronic stepping tube driven by a free-running oscil-
lator, wherein a voltage is derived by means of a rectifier
from said oscillator and is applied to the control electrode
of a trigger tube, and wherein a solenoid, which when
energised holds said latching means in the locked position,
is included in the anode circuit of said trigger tube.

37. A calculating machine including a series of pulse-
operated counting devices, carry means operative between
adjacent counting devices in said series, an electronic
pulse generator adapted to produce groups of pulses,
means for applying pulses from a separate one of said
groups of pulses to each counting device until it is full and
for applying the remainder of said group of pulses to the
next higher counting device in said series.

38. A calculating machine as claimed in claim 37, in-
cluding means for applying one additional pulse to the
lowest counting device in said series, wherein pulses from
3 first one of said groups of pulses are applied to the

20

25

30

35

40

45

60

65

70

75

74 :
highest counting device in said series, the remainder of
that group after the highest counting device is full being
applied to the lowest counting device in the series, and
wherein pulses from succeeding groups of pulses are ap-
plied successively to the remaining counting devices in
order from the second highest in the series to the lowest,

39. A calculating machine including-a series of pulse-
operated counting devices, a plurality of orders of keys
associated with said counting devices, a pulse generator
which comprises a multicathode electronic stepping tube
driven by a free-running oscillator, a gating circuit be-
tween each order of keys and its associated counting de-
vice, and a transformer the primary winding of which
is energised from the circuit of said oscillator and the
secondary of which supplies a drive voltage for each of
said gating circuits.

40. A calculating machine as claimed in claim 39,
wherein each gating circuit comprises a first resistor, a
first asymmetrically conducting device and a second re-
sistor connected in series between a terminal of the sec-
ondary winding of said transformer and one of the guide
electrodes of said multicathode electronic stepping tube,
an output terminal connected to the junction between the

© first asymmetrically conductmg device and the second re-

sistor, and a plurality of input terminals connected to the
junction between the first resistor and the first asymmetri-
cally conducting device through individual second asym-
metrically conducting devices directed oppositely to said
first asymmetrically conducting device, wherein the out-
put terminal of each gating circuit is operatively con-
nected to the input of the associated counting device, and
wherein one of the input terminals of each gating circuit
is operatively connected through its associated order of
keys to the output of the pulse generator.

41. A key operated calculating machine comprising a
series of pulse-operated counting devices, means for initi-
ating shift cycles during each of which the content of
the highest counting device in the series is shifted into the
lowest counting device in the series, and for shifting the
content of each counting device except the highest in the
series into the mext higher counting device in the series,
a multicathode electronic stepping tube, a control termi-
nal, means for connecting said control terminal to any
selected one of the cathodes of said stepping tube, means
for driving said stepping tube so that the glow is advanced
by one cathode during each shift cycle, and means
coupled to said control terminal for terminating a series
of shift cycles when the glow in the stepping tube reaches
the cathode connected to said control terminal.

42. A calculating machine comprising a plurality of
pulse-operated counting devices, carry means effective
between adjacent ones of said counting devices, an elec-
tronic stepping tube having a plurality of cathodes, a
plurality of orders of keys coupled to said cathodes, each
order being uniquely associated with one of said cmmtmg
devices, an “add-snbstract” switch, means responsive to
the actuation of any of said keys for establishing an elec-
trical connection substantially simultaneously to a num-
ber of said cathodes, said number being equal to the value
of the actuated key in its order when the add-subtract
switch is in the add position and equal to the complement
of the value of the actuated key when the add-subtract
switch is in the subtract position, means for driving the
stepping tube, and means for initiating a cycle of opera-
tion of the machine during which the orders of keys are
successively coupled to their respective associated count-
ing devices to cause a number of pulses equal to the num-
ber of connected cathodes to be fed from the connected
cathode to the counting device associated with the order
of that key,

43. A calculating machine including a series of pulse-
operated counting devices, carry means operative between
adjacent counting devices in said series, an electronic
pulse generator adapted to produce groups of pulses,
means for applying pulses from successive ones of said
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groups of pulses to successive pairs of adjacent counting
devices in said series until that one of said adjacent count-
ing devices which is lower in said series is full.

44, A calculating machine including a series of count-
ing devices arranged as a register, means for entering a
plural-digit dividend into said reigster, divisor-storing
mieans, means for performing repeated subtraction of a
number stored in the divisor-storing means from the divi-
dend entered in the register, means for counting the num-
ber of subtractions performed, means for ascertaining
when said repeated subtraction has caused the pumber in
the register to be reduced below zero, and means oper-
ated in response to said ascertaining means for stopping
the repeated subtraction and causing the digits of the
humber in the register to be shifted into counting devices
of higher order in said register and complemented.

_45. A key operated calculating machine comprising a
series of pulse-operated counting devices, a series of cold-
cathode display tubes one associated with each counting

device for displaying the numbers registered in said count- 20

ing devices, a multicathode electronic stepping tube, a
series of cold-<cathode indicating tubes ome Ilocated in
association with the space between each pair of adjacent
display tubes and adapted to light when the glow in the
stepping tube rests on the cathode of the stepping tube
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associated with such indicating tube, a plurality of deci-
mal point keys associated with the cathodes of said step-
ping tube arranged to determine the cathode on which
the glow rests, a plurality of multiplier keys, repeating
means for causing the machine to perform a number of
addition cycles equal {o the valve of an actuated multi-
plier key, and means operable after one of said decimal
point keys has been actuated for applyiog a pulse to the
drive electrodes of said stepping tube for each depression
of a multiplier key.
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