
- April 26, 1949. 

i 

s 
s 

L. ROSEN 2,468,112 
COUNTING APPARATUS 

Filed Aug. 29, 1944 

Mawwaawoa. Zaseo. /r? C. S.4sfaw 

12Zealal's A4, 
1rroeMes 

  



Patented Apr. 26, 1949 

.--a-we-----in-rur-. 
2468,112 

UNITED STATES PATENT OFFICE 
2,468,112 

COUNTING APPARATUS 
Leo Rosen, United States Army, Arlington, Va. 
Application August 29, 1944, Serial No. 551,765 

4 Claims. (C. 177-353) 
(Granted under the act of March 3, 1883, as 

amended April 30, 1928; 370 O. G. 757) 

The invention described herein may be manu 
factured and used by or for the Government for governmental purposes, without the payment of 
any royalty thereon. 
This invention is in electrical counting circuits 

or the like and, particularly, is an apparatus for 
indicating when a predetermined number out of 
a larger possible number of events to be studied 
have occurred. 
By way of illustration, there may be thirty-six 

telephone circuits between two points. It is im 
portant for the telephone company to know if 
nearly all of the circuits are in use at the same 
time so that auxiliary circuits can be prepared 
and telephone service thus maintained between 
the two points. Through the use of this inven 
tion, a warning can be given when, for instance, 
twenty-five or thirty circuits are simultaneously 
in use. 
Another application for the invention may be 

found in theaters where it is important that the 
volume of any sound apparatus be varied in ac 
cordance with the number of persons in the 
heater. 
Additional uses for the apparatus will readily 

uggest themselves. Suffice it to Say at this point 
hat the invention is intended primarily to indi 
tate the number of changes in conditions that 
ave taken place; it may, however, indicate which 
onditions have changed, or when a certain 
equence of conditions have occurred. 
One object of the invention is, therefore, to 
rovide an electrical means for indicating When a 
ertain number of unrelated events have occurred. 
Another object is to provide electrical means 
or indicating when a predetermined number of 
utually dependent events have occurred. 
An additional object is to provide a statistical 
udy of a number of events, some of which are of 
'eater importance than others, and to provide 
result weighted in accordance with the im 
rtance of the events. 
Other objects will be apparent from the read 
g of the following description and claims. 
In the drawings, Figure 1 illustrates a chain of 
lays which is the fundamental feature of the vention. 
Figure 2 illustrates a means by which a particu 
event is caused to carry more weight than 

me other event. 
Referring to the drawings and, particularly, to 
ure 1, a series of thirty-six multiple-contact 
ays may be seen. These are numbered fo to 
inclusive, and are thus intended to provide 
tudy of thirty-six different variable conditions. 
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were to be studied, a hundred of these relays 
would have to be provided. The number of con 
tacts governed by each relay will depend upon 
circumstances, it being necessary that there be 
as many Output contacts for the chain as the 
highest number to be counted. 
In the embodiment shown in Figure 1, neutral 

relays are used, and the movable contact mem bers are normally held by their springs against 
the lower of their two cooperating fixed contacts. 
Considering the apparatus now, as applied to a 

telephone system, and assuming that each of the 
relays 0 to 45, inclusive, is associated with one 
Of the telephone circuits and is adapted to be 
energized when its circuit is in use, it will be ap 
parent that, when all circuits are open, ground 
may be transferred from contact 50 through the 
lowermost set of contacts of the chain of Figure 1, 
and that it will emerge from the chain at contact 
5. It will also be seen that the energization of 
any one of the relays 0 to 45, inclusive, will cause 
the input signal to emerge from the chain at con 
tact 52. The energization of any additional relay 
with the closing of its associated contacts will 
"lift' the output one more step at the right-hand 
end of the chain. 
At the left of Figure 1 may be seen multiple post 

switch 60, grounded at 60'. From this switch, 
ground can be introduced to any selected input 
contact. The Switch is really intended to be used 
in the following manner: 

If it is desired to know when five of the condi 
tions to be observed have occurred, switch 60 
would then be adjusted so as to introduce ground 
at input 6. Then, as soon as any five relays have 
been energized, the input signal will be carried to 
output line 64. This line is provided with a 
translating device 65 which may be a bell, a lamp 
or any other signalling means. Should it be de 
sired to actuate the translating device 65 after the 
occurrence of eight events, the switch 6 would 
be adjusted so as to utilize input contact 66. 
The apparatus can be used to provide a signal 

after a number of events have taken place in 
Sequence. Assume that Switch 60 is adjusted so 
as to introduce ground at input 6. It will be seen 
that, although translating device 65 will still be 
actuated after the counting of any five occur 
rences, auxiliary translating device 6, connected 
for energization to line 68, will also be actuated if 
the first five relays, ?o to 4 inclusive, close in Order. 
In addition, if desired, more than one of the 

input contacts at the left of Figure 1 can be used 
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simultaneously. Thus, 6 and 7 could be utilized 
and would energize the translating device 65, once 
after operation in sequence of relays 0 to 4, 
inclusive, and a second time after the operation 
of relays O to 9, inclusive. Further modifica 
tions will suggest themselves, as for example the 
use at 65 of a multi-level indicating device. 
The output contacts at the right-hand end of 

the contact chain of Figure 1, as 5 and 52, will 
ordinarily operate individual indicating devices, 
as, for instance, numbered lights 5' and 52', but 
in special applications, perhaps every three or 
five contacts only will control an indicating 
signal. 

In Figure 2 is shown schematically the means 
by which the operation of a selected relay is 
caused to produce a result equivalent to the oper 
ation of a predetermined number of other relays. 
The arrangement of Figure 2 may be substituted 
for any two adjacent columns of switches shown 
in Figure 1. Relay 80, together with its contacts, 
is, in fact, the only significant element of Figure 
2. If relay 80 is energized and a Signal is intro 
duced at 8, that signal will be transferred to line 
82, the effect being the same as if two relays in 
Figure 1 had been energized. 
The effect of Operation of relay 85 is to give a 

general alarm. Thus, a signal reaching any one 
of the contacts 86a to 86m would, if relay 85 were 
energized, be carried immediately to output line 
87 and an indicating device of any desired Sort. 
In fact, once relay 85 is energized, a signal reach 
ing any of its contacts will cause an operation of 
said signalling device. 
The above description is in specific terms. It 

should be understood that the invention is not 
limited to the exact structures shown and de 
scribed, and for the true scope of the invention, 
reference should be had to the appended claims. 
I claim: 1. In a counting system, a chain of switches 

each having a normal closed condition and a sec 
ond closed condition, the switches being effec 
tively arranged in coordinate rows and columns, 
each switch communicating with a switch in a 
succeeding column when in normal closed Con 
dition, and a different Switch in a Succeeding 
column when in its second closed condition, there 
being switches lengthwise of the chain equal in 
number to the items which may be counted and 
switches crosswise of the chain equal in number 
to the total number to be counted, means for 
actuating the switches by columns according to 
the occurrence of an event to be counted to cause 
them to assume their second closed conditions, a 
source of current, a plurality of input contacts 
for said chain, a plurality of outputs each con 
nected to be energized when a Switch of a column 
is in a predetermined one of its two closed-condi 
tions, and means for indicating the energized 
output, 2. In a counting apparatus, a chain of Switches 
each having a normal closed condition and a sec 
ond closed condition, the switches being effec 
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4. 
tively arranged in coordinate rows and columns, 
there being Switches lengthwise of the chain equal 
in number to the items which may be counted and 
switches crosswise of the chain equal in number 
to the total number to be counted, substantially 
all of said switches communicating when in their 
normal closed conditions with predetermined 
switches in a Succeeding column means for actu 
ating the Switches by columns according to the 
occurrence of an event to be counted to cause 
them to assume their second closed conditions, a 
Source of current for Said chain, a plurality of 
input contacts for Said chain, a plurality of out 
puts therefor, and a second plurality of outputs 
each connected to be energized when a switch of 
a column is in a predetermined one of its two 
closed conditions. 

3. In an electrical circuit, a chain of Switches 
each having a normal closed condition and a 
second closed condition, the Switches being ar 
ranged effectively in coordinate rows and col 
umns, means for changing the conditions of Said 
switches by columns, current supplying means, 
an input contact for each row of switches coop 
erating with said current supplying means, an 
output contact for each row of Switches and a 
second output contact for each column of 
switches, there being normally a closed circuit 
between the input contact of a row and the output 
contact thereof, and after operation of said first 
mentioned means a closed circuit between the 
last mentioned input contact and another output 
contact through one of said columns of Switches, 
and indicating means for the said rows of 
Switches. 4. In an electrical circuit, a chain of Switches 
each having a normal closed condition and a Sec 
ond closed condition arranged effectively in co 
ordinate rows and columns, an input for each 
row, and a corresponding output for each row. 
current supplying means, means for closing a 
circuit through a preselected one of said inputs 
whereby, with the switches in their normal condi. 
tions, said circuit will include the output corre. 
sponding to said selected input, means for Wary 
ing the conditions of the switches by columns 
and means connecting said rows through Sait 
columns to cause a circuit to be varied by provid 
ing therefor another output upon a variation o 
the conditions of the switches of a column. 
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