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UNITED STATES 

2,484, 15 

PATENT OFFICE 
2,484,115 

CARRY DEVICE 

Ralph L. Palmer, Dayton, Ohio, and Byron E. 
Phelps, Chatham, N. J., assignors to Inter 
national Business Machines Corporation, New 
York, N.Y., a corporation of New York 

Original application December 27, 1944, Seria No. 
569,992. EDivided and this application Novem 
ber 27, 1945, Serial No. 631,056 

6 Claims. (CI. 235-133) 

This application is a division of our copending 
application Serial No. 569,992, filed December 27, 
1944 for Electronic accounting machine. The in 
vention claimed in the present application is a 
carry device for an accumulator or register. 
One object of the invention is to provide an 

improved carry device adapted to coact with 
counters which are operated by electrical in 
pulses, the carry device being conditioned by an 
Output impulse from a lower order and, when so 
conditioned, responding to a carry operate ima 
pulse at the end of an adding cycle, to transmit 
an impulse to the next higher order. 
Another object is to provide carry means for 

an accumulator composed of impulse operated 
counters, the carry means providing for a carry 
on a carry by the cascade method. 
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 example, the principle of the 
invention and the best mode, which has been con 
templated, of applying that principle. 

In the drawings: 
Figs, 1a, 1b and 1c constitute a circuit diagram 

of an accumulator associated with a card punch, 
the accumulator being provided with carry 
means in accordance with the invention. 
The accumulator which embodies the carry 

means to be described is shown in Fig. c. It is: 
composed of ten counters, only the first, second, 
ninth and tenth orders being shown. Each order 
of the accumulator is a counter which responds 
to electrical impulses applied to an input termi 
nal 95 and, On counting ten impulses, transmits 
an impulse through an output lead . The 
counter may be an electronic counter of the kind 
shown in the application Serial No. 569,992. The 
drawing does not show the construction of the 
counter but it consists of a series of trigger cir 
cuits which operate in accordance with a modi 
fied binary System, in response to input impulses 
applied to the terminal 95, so as to give an out 
put impulse on the wire f 7 for every tenth in 
put impulse. The electronic elements of the 
trigger circuits are connected to a cable lead 
ing from a power supply 270 (Fig. 1b). The wire 
8 is at a potential of --140 volts, the wire 80 
at 0 potential, and the wire 9 at -92 volts. The 
wire 93 can be connected to the wire 9 through 
normally open contacts Ra of a relay R.T. 
The ouput impulses on wire are transmitted 

to a carry storage device, in the form of a trigger 
circuit E, there being one such trigger circuit for 
each order from the first to the ninth. As shown 
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in the first order, trigger circuit E comprises two 
triodes E and E2, which may be two halves of 
a single tube. The cathodes are connected to 
the wire 80 and the anodes are connected through 
resistors 82 and 83 to the Wire 8. The grid of 
the tube E is coupled by resistor 88 and a con 
denser 92 to the plate of the tube E2 and the 
grid of the tube E2 is coupled to the plate of the 
tube E by resistance 88a, and condenser 92d. The 
grid of the tube E? is coupled by condenser 94 
to the wire 80 and by a resistance 90 to the wire 
9. The grid of the tube E2 is coupled by a con 
denser 94 to the output lead and by a resist 
ance 9ta and wire f8 through normally closed 
contact R38th and contact Ra, when closed, to 
the Wire 9 f. 
When power is turned on at the power supply 

the potential of the gird of the tube E is de 
pressed below the cutoff point, while the potential 
on the grid of the tube E2 is positive, because of 
the open condition of the contact Rila at this 
time. Thereafter, when the contact R.G. closes, 
in a manner to be described, the trigger E re 
mains in the condition in which its right hand 
tube E2 is conductive, as indicated by the small 
circle at the right side of the tube. When a 
negative voltage wave is transmitted through wire 
fT and condenser 94 to the grid of the tube E, 

this tube is cut off. The rise in its plate potential 
is transmitted to the grid of the tube E and the 
latter tube becomes conductive. By the time the 
negative voltage wave ends, or leaks off the right 
hand condenser 94, the potential of the plate of 
the tube E is down and biases the grid of the 
tube E2 below cutoff. 
The plate of the tube E2 is connected through 

a resistance 22 to the grid of a carry tube F, 
which is connected by a resistance 23 to the 
negative bias wire 92. The plate of this tube is 
connected through resistances 24 and 25 to the 
Wire 8 and its cathode is connected to the Wire 
30. The grid of the tube F is also connected 
through a resistance 35 and wires 34 and 33 
to the plate of a carry Operate tube H. This is 
a power tube which has its cathode connected 
to the wire 80, its screen grid and plate connected 
through resistances 32 and 3, respectively, to 
the Wire 8. Associated with the carry Oeira, tie 
tube H is a carry Operate trigger circuit, G, which 
is similar to the trigger circuit E, except that the 
grid of the left hand tube C is connected 
through a resistance 9 to the Wire 93 and the 
grid of the right hand tube G2 is connnected 
through a resistance 93d and normally cosed Con 
tact, R.3 g to Wire S. Thus, when power is turned 
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on, the trigger assumes the condition in which 
the left, hand tube G is conducting. The control 
grid of the tube H is connected to an internnedi 
ate point 3 of a voltage divider 28, 25 ex 
tending between the plate of the tube G.2 3rd 
the wire S3. When the trigger G is switched 
to the left, as at the start, the control glid {}i 
tile tube E is brought up to a potential which 
causes the tube H to be conducting. Due to the 
joint influence of the plate potentials of the tubes 
E2 and H, the grid of the tube F is biased con 
Siderably below the cut off point. If either tube 
E2 or H becomines non-conductive an increment Cf 
voltage will be added to the grid of the tube F, 
Winich is less than sufficient to raise the potential 
of the grid of the tube F above the cutoff point. 
If both of the tubeS E2 and Hare made non-con 
ductive the potential of the grid of the tube 
rises above the cutof point and the tube becCnes 
conductive. When this occurs a negative impulse 
is trainSignitted from an intermediate point, 2S of 
an anode l'esistor 24, 23 of the tube F, through 
a wilre 2, to tie input termina SS Gif the second 
order of the accumulator. 
The impuises which operate the counters of the 

accumulator are transmitted from an emitter 
shown in Fig. 1b. Closure of any contact of the 
Series Rib-RSb Will cause a corresponding num 
ber of illulses, 1, 2 . . . 9, to be transmitted. 
from the emitter'. For the purpose of the pres. 
ent disclosure the emitter can be understood to 
comprise a series of nine gas tub3S, Only two of 
Which, J9 and J8, are shown in the drawing. The 
plates of these tubes are connected through a 
connon lead 23 and normally cosed contact, 
FR3 f, to a 100 volt terminal of power Supply 23. 
The cathodes are connected through resistances 
:33, to the C Wire 8. Each control grid is con 
rected to an intern ediate goint of a voltage di 
Wider Comprising resistanceS 43 and , the 
lower end of Which is contected to the -92. Vot 
Wire 9 and the Upper end of which is connected 
through a related contact R.9b, R8, etc., and a 
conni on wire 565, to a --140 volt terminal of the 
pCwer supply 23. The shield grids of the tubes 45 
are connected through resistances 59, a com 
inc;n wire E8, and a device labeled “Block input,' 
to tie 0 Wire 83. The blockinput device is utilized 
in reading out the accumulator and will not be 
fier referred to herein. 
The catcde of the tube JS is connected through 

a delay circuit comprising a resistance f4 - and 
a cordensei 43, to the control grid of the tube 
J8. If the contact R.9b, for example, is closes, 
a circuit Will be extended from the --40 vot 
terminal of the power supply through wire A69, 
contact R35, voltage divider 43, ii, to Wire . 
The control grid, which normally has the lega 
tive potential of the wire 9, is raised to a poten 
tial Which causes the tube J9 to ignite, extending 
a circuit from the 100 volt terminal of the power 
Slippiy through normally closed contact R3f, the 
piate to cathode path of tube J9, resistance 33, 
to Wire 8. The voltage of the cathode of the tube 
J9 rises and this rise is transmitted, with a pre 
determined time delay determined by the time 
constant of the circuit, to the control grid of the 
tube JB, igniting the latter tube. In the same 
Way the other tubes of the series are ignited in 
timed sequence. 
As each tube is ignited and its cathode poten 

tial rises, a positive Voltage wave is transmitted 
through a related condenser 5 to the grid of a 
related tricde K9, K8, etc. The plates of the 
Series of tubes K9, K8, etc., of which there are 

2 25 
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a voltage divider 54, 53, to the Wire 8 
cathodes are connected to the Wire £2 a. 
grids are connected to an intermediate 
Voitage divider conprising resistalice.3 
: ; ) extending between the Wire 93 and th: 
89. Thereby the grids are norinally bia. Sei t . 
off potential. The positive voltage waves trans 
mitted through the condensers 5 cause tie till:33 
K9, EX8, etc. to become conductive successively. AS 
each one becomes conductive a legativ: 
Wave is transmitted from an output, tel, 
in the voltage divider 5 , 53, to the 3. 
Order of the acculitiator Which is receiving 
pulses at the time, through a circuit to b3 is:- 
Scribed presently. 
The enhitter is controlled by relays operated by 

the keyboard of a duplicating pinch jhich is noic 
fully disclosed in the application Serial No. 569,- 
992. Fig. 1a shows the keyboard of this punch, 
the keys being in a vertical row 55. The puncil 
includes a card carriage (not shown) having as 
SC.ciated With it a readout mechanism shown in 
Fig. band represented by brushes 6 and 3 traV. 
eling along rails and 13 and connecting the 
latter Successively to an upper row of Contacts 2 
and a lower row of contactS 3, respectively, there 
being One contact in each row for each column 
Of the card. Only the contacts pertaining to cel 
umns 48 to 89 are shown in Fig. 1b. 

It is to be noted by examination of EigS. it 
and ic that the contacts 62 are connected to tie 

cumulator in a predetermined arraigeria: it, 
there being groups of nine contacts each. For 
example, contacts 62 representing the Gits ai 
69th columns of the tabulating card ai'e co 
nected to the input terminai 95 of the first. Oldier 
of the accumulator; contacts 62 representing tie 
59th and 68th columns of the card are cori 
nected to the input terminal 95 of the Second 
Order of the accumulator; and contacts 82 repre 
Senting 52nd and 61st coiumns of the card are 
connected to the input terminal: 33 of the hith 
Order of the accinilator. With Such 3... al 
rangement, the tahulating card may he said to 
be divided into fields whereby amounts, up to 
and including nine digits, may be entered in: 
each fied. However, Where announts are to be 
added, for example, it is necessary that similar 
denominations be eitered into appropriate Cor 
responding columns of each field of the card in 
Wolved. The Space key S afords a 20rvcient, 
near S to effect spacings between appropriate 
columns so that entries may be made in p: oper 
denominational Order in card fields. 

Electrical power for operating the plainch and 
Control relayS to be described is derived from a 
direct current Source indicated in Fig. 1d. by the 
signs -- and -. When a main Switch is 
closed, a circuit is extended from positive Wire 
22 through normally closed latch contact 224 
and relay contact R. 8a, wire 225, relay Ri8, to 
the negative wire 22, energizing said:relay. Con. 
tact RS b closes, extending a circuit from the 
wire 225 through relay R to the wire 22, and 
energizing the latter relay. Contact R, a (Fig. 
1c) closes, extending the negative bias potential 
to the grids of those trigger tubes which are nor 
mally, conductive. Contact RT b closes, extend 
ing a circuit through the latch contacts 225, coin 
tact Rib, wire 226, and bus bar 228, to the key 
contacts of the roW 55. 
When power was first turned on a circuit Was 

5 also extended from wire 225 through normally, 
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closed contact R32b and relay R30 through the 
negative Wire 22, energizing said relay. Contact 
R30d. (Fig. 1b) closes, extending a circuit from 
wire 225 through said contact, relay R3, to the 
negative wire 22, energizing said relay. Contact 
R3 lb closes, extending a circuit from the wire 226 
through normally closed floating cam contact 
FC, wire 22, contact R3fb, relay R32, to the neg 
ative wire 22, energizing said relay. Contact 
R32a closes, extending a holding for relay R.32 
past the contact R3b. Contact R32b opens, 
dropping out relay R3?. The contact R32c trans 
fers, conditioning the emitter output for trans 
mission of impulses. 
Assume that a card is in column 52 position 

and that the problem is to add 89 and 19. The 
operator will actuate the space key S seven times, 
to bring the card carriage to column 59 position. 
Each time the space key is operated a circuit is 
extended from Wire 220 through the latch con 
tact 224, contact Rib, wire 226, bus bar 228, the 
contacts of the key S, wire 24, punch magnet 
39, to the negative wire 22. The punch mag 
net is energized and causes the punch operating 
mechanism to operate, but with the sole effect 
making the carriage escape from one column to 
the next at each operation of the punch mag 
net. The holding cam contact FC opens during 
each carriage escapement, With an effect on the 
control relays to be described presently. 
When the carriage is in column 59 position 

(corresponding to the “tens' denomination to al 
low entry into the Second order of the accumu 
lator) the operator actuates the '8' key 55, ex 
tending a circuit, from the bus bar 228 through 3: 
the '8' key contact, the relay R8 and the mag 
net 8, bus bar 28, to the wire 22, energizing said 
relay and said magnet. The contact R8a, closes, 
extending a holding circuit for the relay R8 and 
magnet 8 through wire 227 and floating cam con 
tact FC, to the wire 226. The excitation of mag 
net 8 causes an interposer to be moved into posi 
tion to actuate the punch in the '8' index point 
position of the card. The interposer closes a bail 
contact 38, extending a circuit from wire 225 
through the punch magnet, 30 and causing Oper 
ation of the punch. Meanwhile, contact R8b 
(Fig. 1b) closes, setting the emitter in operation 
to emit eight impulses, in the manner previously 
described. These impulses are transmitted from 
the output terminal 55 through transferred con 
tact R32c, wire 23, rail T0, upper brush 64, con 
tact 62 in column 59, wire 232, to the input termi 
nal of the second order of the accumulator. The 
eight impulses advance the Second order counter 
from 0 to 8. 
When the floating cam contact FC Opens, as 

the card carriage escapes from column 59, the 
relay R.32 becomes deemergized and its holding 
contact R32d opens. Contact R32c transfers, dis 
connecting the output terminal of the emitter 
from the accumulator. Contact R32b closes, com 
pieting a circuit from Wire 225 through relay R30 
and energizing said relay. Contact R30f OpenS, 
disconnecting the plates of the tubes J9, J8, etc., 
from the power supply and extinguishing the 
arcs in the tubes J8, etc. Contact R30a closes, 
completing a previously traced circuit through 
relay R3 and energizing said relay. Contact 
R3d closes, applying positive potential to the 
plates of the J tubes. Contact R3b closes, ex 
tending a circuit from the relay R32 to the wire 
22, so that this relay will be energized as soon 
as the floating cam contact FC closes, when the 
card carriage arrives in column 60. When relay 

0. 

6 
R32 is energized its contact R.32a closes, extend 
ing a holding circuit to the wire 227; its contact 
R32b opens, dropping out relay R3; and its con 
tact R32c transfers, connecting the emitter to 
the 80th column contact 62. 
When the operator depresses the '9' key the 

same operations are repeated, except that this 
time nine impulses are sent from the emitter 
through the column 60 contact 62 and wire 23 
to the input terminal 95 of the first order of the 
accumulator, advancing this Order to 9. 
The operator now operates the space key seven 

times bringing the carriage into colu in 68 posi 
tion (corresponding to the “tens' denomination 

5 

30 

45 

50 

55 

60 

65 

70 

to allow entry into the Second order of the ac 
curulatos'). Now when the operator preSSes the 
“l' key a single impulse is transmitted from the 
emitter through wire 232 to the second Order of 
the accumulator, advancing this counter from 8 
to 9. The carriage steps forward to column 69 
and the operator presses the nine key. This 
causes nine impulses to be transmitted through 
wire 23 to the first order of the accumulator, 
advancing the latter from 9 through 0 to 8. 
When the first order counter passes through 0 

it transmits an output impulse, in the form of a 
negative voltage wave, through wire and con 
denser 9? to the grid of the tube E2, SWitching 
the trigger E to the left. As the plate potential 
of the tube E2 rises the voltage on the grid of 
the tube F is lifted by an increment which still 
leaves it below the cutoff potential. 
When the carriage arrived at column 69, and 

hefore the operator had depressed the '9' key, 
as just mentioned, the lower brush 65 of the col 
umn readout mechanism came upon the contact 
63 pertaining to column 69, completing a circuit 
fron wire 225 through northaily closed contaets 
R35a, rail T3, brush 65, wire 242, relay R34, to the 
wire 22, energizing said relay. Contact R34a 
closed, preparing a circuit, for rejay R33, but, 
this relay was not energized in in ediately, e 
cause it was shunted by the Wire 242. 
When the carriage Steps out of column 59 

position, as a result of the last mentioned oper 
ation of the '9' key, the brush 65 leaves contact 
63 pertaining to column 69, breaking the shunt 
circuit around the relay R35, so that this relay 
becomes energized. Contacts R35a transfer, in 
preparation for the readout operation. Contact 
R35c closes, completing an obvious circuit to relay 
R37, which becomes energized. This relay con 
trols the carry operate impulse. The contact 
R3 la (Fig. lic) opens, removing the bias poten 
tial from the grid of the tube G2 and causing this 
trigger to switch to the right. The plate poten 
tial of the tube G-2 drops, iliasing off the tube 
H. The plate potential of the tube H rises, lift 
ing the potential of the grids of all of the F tubes 
by a certain increment. In the first order this 
increment is Sufficient to render the F tube con 
ductive, causing a negative impulse to be trans 
mitted through wire 2 to the input terminal 95 
of the second order. The second order is ad 
vanced from 9 to 0 and sends an output impulse 
through its wire and condenser 94 to the grid 
of the right hand tube of the related carry trig 
ger E. This trigger is switched to the left and 
the resulting lise in the plate pictertial of 
tube E2 is transmitted to the grid of the related 
tube F. This increment of rise is sufficient to 
render the last mentioned tube conductive and a 
negative voltage wave is transmitted from its out 
put terminal 126 through wire 27 to the input 
terminal 95 of the third order of the accumulator. 
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Tie accumulator has now stored 108, the sum of 
89 and 19. 
When the relay R37 was energized its con 

tacts R3d were closed, completing a circuit from 
ire 22, through normal contacts R38a and relay 

3d, traigsfei. These are nake before greak 
contacts and the relay R38 is held energized 
through a circuit extending to Wire 235. Con 
tact R33b opens, disconnecting the wire 8 from 
he bias potential and causing all of the carry 
triggers E which have been Switched to the left 
to switch back to their normal right hand posi 
tion, in preparation for the readout. Operation, 
in Wict the carry circuits are used again. Con 
tact R35c closes, completing an obvious circuit 
through relay R39, energizing Said relay. Con 
tact, R39a closes, restoring bias potential to 
fire. 8. 
ihe punch is now operated automatically under 

control of the accumulator, to read out the 
amount in the accumulator and to punch that 
an aunt, in the card field comprising columns 70 
O. : . . . . . . in which this is done is de 

Scribed in application Serial No. 569,992 and will 
not, he repeated here, since it forms no part of 
the invention claimed in this application. 
When the card carriage enters coluinn 33 poSi 

tion the last column contact 25) is closed in the 
well known manner, as described in the afore 
said application, completing a circuit from Wire 
222 through said contact and eject magnet 25, 
as well as relay Ri8, to wire 22, energizing Said 
magnet and said relay. The eject magnet causes 
the card to be ejected and Sets under Way a 
train of operations in the course of which another 
card is fed into punching position. The contact 
R.E.8a. (Fig. 1g) opens, removing the positive line 
potential from the control relay bus wire 225 and 
deenergizing all of the relays which are ener 
gized at the time through this wire. This in 
clides the relays R 5 and Rf7. The contact 
Riga, Opens, renoving bias potential from the 
wires 93 and i8, thereby restoring all trigger 
girits to normal condition, including those in 
the counterS. 
When the carriage leaves column 8 position, 

the last column contact 250 opens and magnet 
25s and relay R3 are deemergized. The contact 
Ri8O, closes, but at this time, in accordance with 
the well known operation of the duplicating 
punch described in application Serial No. 569,992, 
the latch contact 224 is open and remains open 
throughot the carriage return movement. Dur 
iing this time the contact R b is open and the 
keyboard is disconnected from the power Supply. 
When the latch contact 224 closes, potential is 
1'sstored to wire 225 and relays RS and R are 
fiergized. Contact R a closes, restoring bias 
potential to the trigger circuits and contact R. Eb 
closes, restoring line potential to the Wire 225. 

While there have been shown and described 
and pointed out the fundamental novel features 
of the invention as applied to a single modifica 
tion it will be Understood that Various ornissions 
and Substituitions and changes in the form and 
cetails of the device illustrated and in its opera 
ticn nay be made by those skilled in the art, 
Without departing from the Spirit of the inven 
tion. It is the intention, therefore, to be limited 
only as indicated by the scope of the following 
Clains. 
What is claimed is: 

A. carry device for transmitting units from 
a lower Order of an accumulator to the next 

o 

3. 

35 

40 

5) 

6. 

higher order comprising an electronic discharge 
element having an anode, a cathode, and a con 
trol electrode; an electronic trigger operated by 
the lower Order of the accumulator; reans nor 
mally biasing said one control electrode below 
cutoff potential; means controlled by said trigger 
when the latter is operated, to add a positive 
increment to the potential of Said one control 
electrode Sufficient to overcome a part of the bias 
of the latter below the cutoff potential; carry 
Operating means including means to add another 
pCsitive increment to the potential of said one 
control electrode sufficient, when added to Said 
first increment, to raise said potential above the 
Cutoff potential, and means responsive to a 
change in the anode potential of Said electronic 
discharge element for adding a unit to the next 
higher order. 

2. A carry device for transmitting units from 
ig-Wei Orders of an accumulator or register to the 
respective next higher orders comprising a plu 
Fality of electronic discharge elen3.hts, one for 
each order except the highest, each of Sajid ele. 
n&its having an anode, a cathode, and a control 
electrode; an electronic trigger for eash order ex 
Cept the highest; means normally biasing said 
on?e control elect:'Ode of each of said elements 
below the cutoff potential; means controlled by 
the respective trigger, upon operation thereof, to 
a?id a positive increment to the potentiai of Said 
Giae Control electrode of the related element, 
sufficient to overcome a part of the hias of the 
after below the cutoff potentia; Carry operat. 
ing means including means operative at this end 
of an addition, to add a Second positive increnet, 
to the potential of the control electrore of aa.h. 
of the Said elements, sufficient to raise the poten 
tial of any control electrode to which a first ince 
ment has been added, above the citoff potential, 
and nea;S reSponsive to a change in the aide 
potential of any of said elements for adding a 
unit to the next higher order, said carry operat 
ing means being adapted to hold said second 
increment of potential on said one control elec 
trode, whereby if any carry storage means is 
Operated in response to a carry into its order fron 
a lower Order, the related element is rendered 
Conductive and transmits a unit to the naxt 
higher order. 

3. In a carry device for tran?ferring units from 
One order of an accumulater to a higher order 
Comprising an electronic discharge device hav 
ing an anode, a cathode, and one control elec 
trode: electronic trigger means, operative by the 
first mentioned order of the accumulator; means 
to bias the said one control electrode normally 
below cut-off, means controlled by said trigger 
means, when it is operated, to reduce partially 
the bias upon Said one electrode without render 
ing the said device conductive; carry operating 
means inclusiing means to further reduce the 
bias upon said one electrode to render the said 
devica conductive, and means controlled by a 
Change in anode potential of the said device to 
transfer a unit to the said higher order. 

4. A carry device for transmitting units from 
lower orders of an accumulator to the respective 
next higher order's comprising a plurality of elec 
tronic discharge devices, one for each order ex 
cept the highest; of Said devices having an 
anode, a, Cathode, and one control electrode; elec 
tronic trigger means for each order except the 
highest, operative by its respective order; means 
to bias Said one control electrode of each of the 
Said devices normally below cut-off, means con 

an W. & v. 
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trolled by the respective trigger means upon op 
eration thereof to reduce partially the bias upon 
said one electrode of the related device without 
rendering it conductive; carry operating neans 
including electronic trigger means operative at , 
the end of an addition to further reduce the bias 
upon said one control electrode of each of the 
said devices to render those devices conductive 
which have received initial bias reductions; and 
means controiled by a change of anode poten 
tial of any of the Said devices for adding a unit 
to the next higher order, the said carry operat 
ing means being adapted to maintain its influence 
until all carry storage means have Operated in 
response to carry impulses from lower orders to 
trainSnit units to the next higher OrderS. 

5. A carry device for transferring units from 
one order of an accumulator to a higher order 
wherein potential means under the control of 
carry operating means Counteracts the bias po 
tential on one control electrode of an electronic 
discharge device to render it conductive, means 
controlled by the Said device, upon becoming con 
ductive, to transfer a unit to the said higher 
order; means normally retaining the said device 
nonconductive by applying to said one electrode 
a bias potential greater than the said potential 
means can counteract, electronic trigger means 
operative by the first mentioned order of the ac 
cumulator, and means controlled by Said trigger 23 
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means, when it is operated, to reduce the said 
bias potential to a value within the range of the 
Said potential means to counteract. 

6. A carry device for transmitting units from 
a lower Order of an accumulator to the next higher 
3rder wherein entry is made into an order by a 
WO.3ge puise comprising a triodie having an 
anode, a cathode, and one control grid; electronic 
trigger means operated by the lower order of the 
accumulator, means to bias said one grid of the 
Said triode normally below cut-off, means con 
trolled by Said trigger means to raise the poten 
tial of said one grid to a value just below cut-off; 
a Second electionic trigger comprising carry op 
eating means including means to raise further 
the potential of the Said grid to a value above 
Cut-Off, and a resistor network in the anode cir 
cuit of the Said triode for transmitting a voltage 
pulse to the Said higher order. 

RALPH. PALMER. 
BYRON E. PHELPS. 
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