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This invention relates to arrangements for identify 
ing calling stations on multi-party lines in automatic tele 
phone systems and more particularly, to impulse detecting 
circuits in such arrangements. In one arrangement here 
tofore known each of the party subscribers on a multi 
party line is provided with a conventional dial operated 
impulse transmitter in which a main impulsing cam 
periodically opens the line circuit to transmit a series of 
impulses in a well-known manner to operate an impuls 
ing relay. The line circuit is normally closed through 
one winding of an electropolar relay, the current in the 
line circuit and through this winding supporting the ac 
tion of a second current through a second winding of 
this relay which second current holds the armature of 
the electropolar relay in a first operated position. This 
periodic opening of the line circuit when no current flows 
through the said first winding will have no effect upon 
the second winding and the said armature will remain 
in its first operated position. 

In the dial operated impulse transmitter of the known 
arrangement is also provided an auxiliary impulsing cam 
co-rotatable with the main impulsing cam and adapted 
to periodically close an identification impulsing circuit 
in a predetermined sequential relationship with the peri 
odic opening of the line circuit. This identification im 
pulsing circuit is also periodically closed through the 
said one winding of the said electropolar relay, the cur 
rent in the last-named identification impulsing circuit 
however flowing in a direction opposing the action of 
the current through the said second winding of the 
electropolar relay. The current in the said one winding 
is now effective to move the said armature to a second 
operated position and registering circuits controlled by 
the armature of the electropolar relay can be energized 
in accordance with the identification impulses generated 
by the auxiliary impulsing cam. 

In a four party identification scheme according to a 
modification of the above arrangement disclosed in the 
copending application of Edward J. Glenner, Serial No. 
70,526, filed November 21, 1960, stations three and four 
are equipped with spotter dials of the type described in 
Patent No. 2,822,424 issued to J. E. Ostline on February 
4, 1958, which application and patent are made a part 
hereof by reference. The station number two dial is 
equipped with a tip ground leak. This arrangement 
requires that the spotter pulse from the spotter dial be 
detected when the dial impulse repeating relay is op 
erated and the leak to ground when the impulse repeat 
ing relay is released. With this arrangement there is 
a possibility of mistaking the tip ground leak for a spotter 
pulse should the impulse repeating relay fail to release 
fast enough. As a result severe adjustment require 
ments are placed on the impulse repeating relay to 
prevent this possibility. 
The primary object of the present invention is to pro 

vide an improved identification circuit operated in re 
sponse to the operation of the identification impulsing 
cam of the dial operated impulse transmitter. Accord 
ing to the principal feature of this invention there is sub 
stituted in the aforementioned identification impulsing 
circuit the combination of an impulse counting device 
such as a rotary switch discriminating between the num 
bers of impulses received. The present invention there 
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by provides an identification impulsing circuit respond 
ing to a dial operated identification cam which will be 
positive in operation and will at the same time be rela 
tively simple. 

It is another object of this invention to provide an 
identification impulsing circuit the components of which 
are economical to procure, are durable and will require 
a minimum amount of adjustment. 

Other objects and features of this invention will be 
come apparent from a perusal of the detailed descrip 
tion of the invention which follows. Illustrating one 
embodiment of the present invention is the single figure 
of the drawings showing in schematic form the rela 
tionship of the circuit components. 
The four party line stations are shown only as dials 

designated as SP, SP2, SP3 and SP4, connected via 
the common line conductors 13 and 14 and the switch 
ing equipment shown symbolically only as banks and 
associated wipers to the party detecting equipment. This 
equipment which requires only 3 relays and a rotary 
switch may be part of a complete ticketer circuit as 
disclosed for example in the Edward J. Glenner appli 
cation. 

For purposes of this specification, a pulse is a sudden 
change of brief duration produced in a current or volt 
age of a circuit in order to actuate or control a switch or 
relay. A typical dial pulse in telephony is produced by 
opening the loop circuit for a period of approximately 

Where pulses are generated in a 
series, such as the ten pulses generated by the dialing 
of zero, the sixty millisecond open periods are separated 
by closed periods of approximately forty milliseconds. 

In my invention a dial operated impulse transmitting 
device represented at SP3 is provided with a digital im 
pulsing cam 11 with which are operatively associated 
the break contacts 12, the contacts 12 are included in 
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series with a conventional line circuit by means of the 
conductors 13 and 14. Also included in the line circuit 
after connection through the switching equipment to 
the register circuit is an impulsing relay AA having the 
make contacts AA1 associated therewith. The relay AA 
is well-known and may be of the type disclosed in the 
Edward J. Glenner application. Completing the line 
circuit are a suitable source of potential 15, a resistance 
lamp 16 and a polar-relay PA having the make contacts 
PA1. Also provided in the dial impulse transmitting 
device SP3 is an identification impulsing cam 10 with 
which are operatively associated the make contacts 17. 
The contacts 17 are included in series with an identifica 
tion impulsing circuit which may be traced from ground 
through the contacts 17, conductor 14, polar-relay PA, 
the resistance lamp 16, and spotter battery 18, to ground. 

In four-party identification, party number one and two 
employ a subset equipped with a dial without the identifi 
cation cam, and springs such as 10 and 17, however the 
party number two's subset is equipped to provide a tip 
ground leak from the dial shunt springs during dialing. 
This tip resistance ground mark for party number two is 
placed on the line during the line breaks to close the cir 
cuit to relay PA. Relay PA operates on the first line 
break and closes a circuit at contacts PA1 from ground 
potential via other circuits shown only as a dotted line to 
the “B” wiper of rotary switch PSW, associated contact 
N to the motor magnet of switch PSW and also to the 
winding of relay PB through the off normal springs ON2 
of switch PSW. The rotary switch PSW operates its 
armature to step the associated wipers A and B upon de 
energization, and also opens the circuit to the winding 
of relay PB. Relay PB will release since the circuit com 
pleted at contacts PB1 is open due to the released condi 
tion of relay AA. Relay PA will operate to attempt to 
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step the rotary switch PSW for as many steps as there 
are open periods for the digit dialed by the calling sub 
scriber. However, since parties 3 and 4 transmit only 
a single marking pulse during the dialing of any digit and 
the party identity is received after the second digit is 
dialed, it is obvious that the receipt of more than two 
pulses signifies party number two. Therefore the rotary 
switch PSW bank level B has its first three contacts 
strapped with the switch normal position, to stop the 
switch from stepping beyond the third step for a party 
number two determination. The party is then marked 
from a ground potential via other circuits through the 
wiper on the third contact of the bank level. A to terminal 
P2 indicating the detected partly as number 2. The 
rotary switch is reset from other circuitry not essential to 
this disclosure and shown only as a ground potential RS1 
through the ON1 contacts. 

If this is party number one, no resistance ground is 
present on the 'T' side of the line and relay PA will not 
be operated. The calling party is then marked from the 
ground potential through the wiper on the normal contact 
of the bank level. A to terminal Pi, indicating the de 
tected party station as number 1. 

Party number three employs a special dial that sends 
out a ground pulse during the "next to last' line break 
which remains on the line when the line loop is closed and 
relay AA is operated. For a detailed disclosure of this 
dial see Patent No. 2,822,424 issued to J. E. Ostline on 
February 4, 1958. Relay PA operates when the ground 
mark is present and closes a circuit to rotary switch PSW 
and relay PB. Relay PB operates, but is released during 
the following line break when the ON2 contacts are open 
and relay AA falls back. The rotary switch PSW oper 
ates its armature to step the associated wipers A and B 
upon deenergization. During the dialing of the second 
digit switch PSW will again take a single step as described 
but relay PB will not operate since its circuit is held 
open at contacts ON2. The detected calling party is then 
marked from a ground potential via other circuits through 
the wiper on the first or second contact of the bank level 
A to terminal P3, indicating the detected party as num 
ber 3. 

Party number four also employs a special dial but this 
time one that sends out a ground pulse at the end of the 
first digit when relay AA is operated. Relay PA oper 
ates from this ground pulse and closes the circuit to rotary 
switch. PSW and relay PB. The rotary switch PSW oper 
ates its armature to step the associated wipers A and B 
upon deenergization. Relay PB operates from the ground 
potential via bank level B and the ON2 contacts and 
momentarily locks to the ground potential from contacts 
AA1. During the interdigital pause before the second 
digit is dialed locking ground HG is applied from other 
circuitry to hold relay PB operated. During the dialing 
of the second digit switch PSW will again take a singie 
step as described, but relay PB is now held from HG. 
The detected calling party is then marked from a ground 
potential via other circuits through the wiper on the first 
or Second contact of the bank level A through make con 
tacts PB2 to terminal P4, indicating the detected party 
as number 4. 
Thus it can be seen that the calling party identity can 

be determined reliably even if the first or second digit 
dialed into the register is "2" or greater. 
The circuit after utilization of the calling party infor 

mation is reset to normal in any well known manner, such 
as the application of ground potential through off normal 
contacts such as ON to step it home. 
While a specific embodiment of the invention has been 

described, it is to be clearly understood that this descrip 
tion is made only by way of example and not as a limita 
tion to the scope of the invention. 
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What is claimed is: 
1. In a system for identifying the calling stations of 

a party line during the interval of the dialing of the first 
two digits of a called number, including a line having 
four stations connected thereto, each of said stations 
having a pulsing device and an identifying designation, 
a first one of said stations pulsing device including mark 
ing means for applying a ground potential to said line 
during each line break of said pulsing device, a second 
one of said stations pulsing device including a marking 
means for applying a ground potential to said line during 
the penultimate impulse of said pulsing device and a third 
one of said stations pulsing device including a means for 
applying a ground potential to said line during the last 
impulse of said pulsing device; 

the other end of said line provided with a calling sta 
tion identity detecting means including a digital im 
pulse responsive first relay including a pair of make 
contacts controlled by said pulsing means, an identi 
fication impulse responsive second relay controlled 
by said marking means, make contact means con 
trolled by said second relay, a rotary switch includ 
ing an actuating magnet and a first and a second 
wiper and bank assembly, an operating circuit for 
said magnet including said make contact means on 
said second relay, said second wiper and a normally 
made contact of said second bank assembly to step 
said rotary switch once for each operation of said sec 
ond relay, a party discriminating circuit means in 
cluding the strapping of the first two bank contacts of 
said second bank assembly whereby said rotary switch 
operating circuit is interrupted after a third ground 
potential pulse, and circuit means for indicating said 
first station upon the rotary switch taking a third 
step, including said first wiper and third contact of 
said first bank assembly of said rotary Switch to mark 
said first station as the calling station. 

2. In a system for identifying the calling stations of 
a party line, the combination as claimed in claim 1 in 
cluding a pair of off-normal break contacts on said rotary 
switch, a third relay including a pair of make contacts 
and a set of transfer contacts, an operating circuit for said 
third relay including said make contacts on said second 
relay, said second wiper a normally made contact of 
said second bank assembly and said pair of off-normal 
contacts, means including said rotary switch and said 
third relay operated in response to the ground impulse of 
said dial at said last-mentioned station to complete a 
station marking circuit including said first wiper and bank 
assembly and said operated transfer contacts. 

3. In a system for identifying the calling stations 
of a party line, the combination as claimed in claim 2 
including a holding circuit means for said third relay 
comprising said pair of make contacts of said first relay, 
said pair of make contacts of said third relay and a sec 
ond winding of said third relay operated upon operation 
of said third relay. 

4. In a system for identifying the calling stations of 
a party line, the combination as claimed in claim 2 com 
prising a circuit means including the circuit of said line 
relay make contacts opened in response to the ultimate 
digital pulse following said ground impulse upon initia 
tion of a call from said other station to release said 
third relay to complete a corresponding station marking 
circuit including said first wiper and bank assembly and 
said released transfer contacts. 
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