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this invention relates to accumulative multiple 
counter in which the multiple maybe varied;that 
is to Say: a devices which provides:an; indication of 
theatingber of times;an event has occurredtanul 
tiple number of times; and, which is; adjustable: So 
as to vary the multiple number of events, per indi 
feation for different contings. Fhe device iShere 
in(described as: applied to the counting of events 
which may be randomly:Spaced in time, but each 
cf:which requires a uniforninterval for its occur 
trence but it is particularly pointed out; that the 
interval required: for occurrence may be variable 
{for different countings Solong as: each reventre 
quires an interval...greater thania:Iminimum of a 
few thousandths of a Second. 

the invention provides:a cumulative indication 
"...Which increases or decreases in unit steps: for each 
'nhappenings, in being any integral number, more 
5than one, such as five, Seven Ortenor more or less. 
:The-multiple which is counted may be varied as 
tgesired. - 

The present counteris: particularly usefelt for 
counting the occurrence of large numbers of 
revents, such as in metering, wherein the charge 
imay be a fixed unit for the occurrence ofia multi 
rple number of events. For instance intelegraphy, 
sparticularly inteletypewriter transmission service, 
the charge in certain instances may be: based on 
;the number of telegraph code-combinations:Orion 
i;the number of teletypewriter permutation code 
it combinations which are transmitted. Since 5 a. 
feeder combination is transmitted to define eath 
'letter, in certain...services, such as: in presssser 
(vices, ters of thousands of:code combinations:are 
...transgisted, the charge may be based; for in 
sistance on the number of Worcissor. On thesnumber 
of lines which are transmitted. It is desirablen 
rider such circumstances to provide ascotintert{which 
prevides a single indication: for:a::given number 

3 of combinations transmitted. 
In counting many other events: it is a desirable 

at times to provide an indication of theinuinber 
of multiple happenings rather than 9f singlehap 
penings. This is particularly true when thention 
bers of happenings in the multipleggiQip may be 
required to be changed from time to tinaesthas 
when a unit charge is based:0nthetiansmission 
of different number combiaations :at different 

: times. 
An object of this invention is the improvement 

of multiple counters. 
Almore particular object of this invention is 

tither provision of an inexpensive electronic-multi 
ple counters which is readily adjustable to count 
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richlanbers of occurrences: in the multiple group 
(cotted. 

The: invention may be understood from refer 
tence to the following description when read:with 

5 reference to the single figure of the drawing which 
sshows a preferred embodiment of the electronic 
:-founter applied to the counting of multiples of 
transnaitted permutation code signal combina 

...tions. Ehe invention is not limited to incorpora 
0.:tion in thes specific. form illustrated and described 

herein nor; to the cotiating of signal-code combi 
slations. It may; be: incorporated in many forms 
aad in its; present form: or with iminor obvious 
; modifications may betternployed to count multi 

15tes.cfmany, different events. 
Refer now to the drawing which shows the elec 

t!onicalltiple counter. 
In the drawing-the-plug.0 may be inserted...in 

...thejagk-of-any, direct current teletypewriter cir 
20.cuit arrajaged. So that pulses of current and no 

..current, for, marking and Spacing signals, are in 
preSSedi between the two plug conductors and 
through the top winding of polar relay 2. The 
relay. 2 is biased by current flowing from ground 

23 led battery 14 through resistance 6 and the bot 
ton winding of relay 2 to ground i8, the effect 
of which constantly, tends to urge the armature 
20 toward...the left to engage with its spacing con 
tact. 22. When no current flows in the top wind 

30 jing, the armature 2) is actuated to engage spac 
ing contact22. When Successive signal elements 
are Spacing signal elements the armature will re 
main in engagement with its spacing contact 22. 
Whenever current flows in the upper winding of 

35-relay f2 its effect tends to actuate the armature 
-29:toward its rightshand-or marking contacts 24 
and its effect is always-dominant over the coun 
ter-effeet in the lower or biasing winding, so that 
the armature 20, if in engagement with its spac 

40°ing centact, will always be actuated to engage its 
rrnarking"certact, 24 whenever current flows in its 
taper winding 'or, in the event that successive 
'signal-elements are narking elements, the arma 
*...ture-29 will remain in engagement with its mark 

2455 ing-contact throughout the interval of the -suc 
cessive marking elements. 
The ciretriti is arranged to count, permutation 

codes signal conibinations of: the start-stop type 
in which the first or start signal-element of each 

:50 recombination: is always a spacing signal element, 
it he intermediate &signal elements -are multielle 
rinentreurrent minor current. permutation codesig 
taal-elements, which define the character or func 
tion, to be perforaed by the teletypewriter receiver 

shappenings of different duration and of:different; 55 and theiast or stop.signal-element of each com 
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bination is always a marking signal element. 
The armature of relay f2 is always in the marking 
condition that is engaged with its marking con 
tact 24 for the stop interval which, during con 
tinuous transmission, is a slightly protracted in 
terval at the end of transmission of each start 
stop signal combination defining each character. 
When in this condition a circuit may be traced 
from battery 26 through marking contact 24 and 
the winding of relay 28 to the electrode 30 of 
gas-filled tube 32. In order to operate relay 
28 it is necessary that the control gap in tube 
32 be first ionized which, in turn, depends upon 
the potential of condenser 34. It will be assumed 
that the tube 32 has been ionized On a previous 
cycle and that the main gap bridged to electrode 
3 is closed and that relay 28 has been operated. 
When relay 23 was operated contact 36 was closed. 

4. 
the potential of condenser 52 will be raised Suffl 
ciently to ionize the control gap of gas tube 54. 
The relative capacities of condensers 44 and 52, 

the potential of battery 38 and the potential re 
quired to ionize the selected tube 54 may be con 
trolled to vary the number of transfers required 
to ionize the control gap of tube 54. 

O 

Each time relay 28 is released, in response to 
each succeeding start signal of a complete Com 
bination, battery 56 will be connected through 
contact 58 and the winding of message register 

: 6) to electrode 62 of tube 54. This will be inef 

For this condition both terminals of condenser 
34 are at ground potential, While relay 28 is 
operated a circuit may be traced from battery 38 
through contact 49, resistance 42 and condenser 
44 to ground, charging condenser 44, which is 
of small capacity, to the potential of battery 38. 
The first, or start signal element of every con 

bination received by relay 2 is always a Spacing 
signal element. In response to this the armature 
29 of relay 2, as previously explained, is actuated 
to engage its spacing contact 22. As contact 24 is 
opened relay 28 is released and as potential is re 
moved from electrode 30 the main gap of tube 32 
is deemergized. The release of relay 28 opens 
contact 36, removing ground from the top plate 
of condenser 34 which starts to charge Over a 
circuit from battery 46 through resistance A8 and 
condense 3A to ground. The following signal ele 
ments of the pernutation code combination are 
marking and spacing signal elements in any Con 
bination depending upon the character or func 
tion to be defined. Armature 20 will follow these 
signal elements being actuated to contacts 24 and 
22 in accordance with the received signal elements 
of the permutation code combination. However, 
this is ineffective as, during an interval equal to 
the time required to receive the complete per 
mutation code combination, condenser 34 will be 
charging and will not reach the potential neces 
say to ionize the control gap of tube 32 until 
an interval has elapsed equal to the interval re 
quired to receive a complete permutation code 
Signal combination. At the end of this interval 
the control gap of tube 32 will be ionized. When 
the stop signal element is received, after the re 
ception of the permutation code signal elements, 
the armature 24 will engage its marking contact 
24 and at this time the engagement will be effec 
tive to ionize the main gap of the tube and to 
operate relay 28. 

During the first stop interval, while contact 40 
was closed, prior to the release of relay 28, con 
denser 44, which is of Small capacity, Was charged. 
When relay 28 released, contact 50 was closed. 
During this interval the relatively small charge 
accumulated in condenser 44 was transferred to 
condenser 53 which is of relatively large capacity. 
Relay 28 is operated and released Once for each 
complete startstop permutation code signal con 
biration. Condenser 44 will be first charged and 
thereafter discharged into condenser 52 Once for 
each such complete combination. A single meaS 
red increment of electrical energy Will be trans 

feited from condenser 44 to condenser 52 Once for 
each such combination. In response to the ac 
cumulation of a chosen number of Such transfers 
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fectual except on the operation after condenser 
52 has attained the desired potential, at which 
time the control gap of tube 54 Will be ionized 
and the main gap Will therefore ionize Operating 
message: register 60. The operation of the mes 
sage register, which is well known in the art, will 
control a train of gears and indices, not shown, 
to provide a cumulative indication of the opera 
tions of the register. The register may of course 
count forward or backward. 
When message register 60 operates it also closes 

contact 64 which discharges condenser 52 
through resistance 66 to ground, preparatory to 
the start of another cycle. When contact 58 
opens, following the operation of register 60, 
the register will release and the main gap of 
tube 54 will be deionized. 

It should be apparent, therefore, that con 
denser 4 Will be charged once for each complete 
start-stop permutation code signal combination. 
Condenser 52 will be charged to a particular 
potential once for each in combination, n being a 
chosen integral number, more than one. The 
register will provide a cumulative indication of 
the number of n. combinations transmitted. In 
the arrangement, as described the electronic cir 
cuit counts multiple numbers of permutation 
code combinations. However, it should be ap 
parent that the circuit may be employed to 
count the happenings of any events of uniforn 
duration throughout a counting. All that is 
necessary is that the relay 2, or any other con 
trol, operate to one position, or assume a first 
condition, at the start of the event and to the 
opposite position, or assume a Second condition, 
at the termination of the event, to control the 
connection of battery 4 to electrode 39. The 
capacity of condenser 44 and the potential of 
battery 38 may be varied as necessary to obtain 
the necessary increment of energy during the 
happening of an event of relatively long or short 
duration and to count successive occurrences of 

(3) 
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the event, however spaced in time. The events 
counted will ordinarily be of uniform duration 
but it is also pointed out that the events may 
be of varying duration so long as the duration 
of each exceeds a certain minimum interval 
necessary to permit the charging of condenser 
34. With minor obvious modifications the circuit 
Inay be employed to discriminate between events 
of Varying duration and to provide a cumulative 
indication of the number of happenings of an 
event exceeding a fixed minimum interval in 
duration. 

0. 
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What is claimed is: 
1. A multiple counter for indicating a summa 

tion of a multiple number of happenings of an 
event, each of said happenings consisting of a 
plurality of discrete sub-events, said counter 
comprising an electronic device, a time control 
for said device, means for inaugurating the func 
tioning of said time control in response to the 
occurrence of the first of said sub-events of an 
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individual happening of said event, means for 
terminating the functioning of said control after 
the elapse of a measured interval and in response 
to the occurrence of the last of said Sub-events 
of said individual happening, means for ionizing 
Said electronic device in response to Said ter 
minating of said functioning, means for accumu 
lating an increment of electrical energy during 
said happening, means for transferring said in 
crement once for each of said happenings, and 
means for operating an indicator in response 
to an integral number, more than One, Of Said 
transferS. 

2. A multiple counter for counting the trans 
mission of a multiple number of multielement 
start-stop permutation code telegraph signal 
combinations, said counter comprising a first 
electronic device, a time control for Said device, 
a relay controlled by said device, a Second elec 
tronic device, an electrical energy storage means 
for said second device, a register connected to 
said second device, means responsive to the 
reception of the start impulse of each of Said 
combinations for starting said time control, 
means responsive to the reception of the stop 
impulse of each of said combinations for ter 
minating said time control, ionizing said first 
electronic device, and operating said relay, means 
responsive to operation of said relay for meas 
uring a definite increment of electrical energy, 
means for transferring said increment to said 
storage means and means, including said storage 
means, responsive to a plurality of said transfers 
for ionizing said second electronic device and 
operating said register. 

3. An electronic counting circuit for counting 
the occurrence of individual events in multiple 
steps, said events each consisting in a plurality 
of discrete sub-events, said circuit comprising 
an electronic timing circuit responsive to controls 
operative at the beginning and end of each of 
said individual events, said circuit including 
means for preventing response to certain of Said 

O 
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sub-events, means controlled by said timing cir 
cuit for measuring an increment of electrical 
energy for each occurrence of said individual 
event, an increment accumulator and an elec 
tronically controlled counter responsive to the 
accumulation of a fixed multiple number of trans 
fers of said measured increments. 

4. An electronic counter for counting start 
stop multielement permutation code signal com 
binations, comprising a receiving device respon 
sive to each of said combinations, an electronic 
device connected to said receiving device, a con 
denser timing circuit connected to said electronic 
device, means for starting the charging of said 
condenser timing circuit in response to the recep 

'tion of the first signal element of each of said 
combinations by said receiving device, means 
connected to said timing circuit for measuring 

... an interval corresponding to the duration of 
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each of said combinations, means for ionizing 
Said electronic device at the termination of each 
of said intervals, and an electrical energy trans 
fer and accumulator circuit, including a second 
electronic device controlled by said first electronic 
device, responsive to the transfer and accumula 
tion of a definite multiple number of increments 
of-electrical energy, one for each of Said com 
binations, for operating a register connected to 
said second electronic device. 

FRANK HAROLD HANLEY. 
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