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This invention relates to telephone systems and 
more yparticularly to party line systems having 
testing means at the central'oflice for determin 
ing Vwhich of the telephones on the line is con 
nected thereto for speech transmi-ssion, i. e., has 
its receiver “off the hook.” Y 
A feature of the invention resides in providing 

(a) atfeach station on the line -a negative resist 
ance element having a characteristic critical volt 
age »individual thereto adapted ‘to be'connected 
across the line in series with the associated sta 
tion transmitter when the‘corresponding receiver 
is removed from the switchhook; (l1) testing 
means at the >central oli‘ice for serially connect 
ing a source of direct current, a marginal relay, 
and a resistor to the line, and for progressively 
reducing the effective resistance of said resistor 
until said relay operates; and (c) means,=respon 
sive to operation of said relay, for indicating the 
resistance reduction effected to cause operation 
of the relay, whereby the station whose receiver 
is off the hook is identified. 
The invention will be understood from the fol 

lowing description when read in connection with 
the accompanying drawing which shows one em 
bodiment thereof, i. e., a multiparty line L having 
four bridged stations PI, P2, P3 and P4 asso 
ciated therewith each of which stations is pro 
vided with a negative resistance element TI, T2, 
etc., hereinafter referred to as ‘thermistors »and 
arranged'tofbe connected in series with the sta~ 
tion transmitter when the receiver ofthe station 
is removed from the hook, and an operator’s cord 
circuit C provided with an identification key IK 
for associating an identiñcation test circuit IT 
with the line to which the cord isconnected. vIt 
will be understood that the thermistors TI, T2, 
etc. each has a different critical voltage charac 
teristic, i. e., requires a dilîerent voltage to cause 
its normal high resistance to rapidly decrease to 
a relatively low resistance. 
The operation »of the system, as shown in the 

drawing, follows: Let it be assumed that the four 
thermistors TI, T2, etc. are so located on the 
line that TI, at station PI, requires the lowest 
voltage to cause its resistanceto change from a 
high toa low value, P2 requires a slightlyhigher 
potential, and so on to the last station P4 whose 
thermistor T4 requires a higher potential than 
any of the others preceding it. ’ 

Now, in case the receiver at station P2 is re 
moved from its switchhook the line lamp I at the 
central ol’âce will light ín the usual manner to 
indicate a call. At this point it will also be ̀ as 
sumed that the thermistors TI, T2, etc. »are so 
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chosen that none of their critical voltages are 
higher than the line voltage of the central ollice 
battery B and consequently when any station calls 
its thermistorresistanceis'reducedto a suflicient 
lylow-voltage to permit satisfactory speech trans 
mission. v 

When Ythe line lamp ̀I is lighted the operator 
answers the call inthe usual manner byinserting 
the answering plug y2 in theline jack 3 and talks 
withvthe'calling subscriber. In case the connec 
tion vdesired by vthe'calling-subscriber is one re 
quiring »a charge A»and the operator desires to 
check the'identityof the calling station, she will 
operate identification key IK thereby disconnect 
ing the portion Yof the cordecircuit to the left of 
the key and connecting the identification test cír 
cuit IT to the calling line over the answering 
`plugfz »whereupon the test battery TB is connected 
to the line in series with marginal relay 4 and test 
resistances TRI, TR2 and TRB. The voltage of 
test battery 'I‘Bis sochosen that when connected 
to theline- in serieswìth the testresistances TRI, 
TR2 and YTR3 ̀ and relay 4, the :line voltage at any 
station will .be equal orgreater than the critical 
voltageof nthermistor .T I butless than the critical 
voltage of the others, and therefore thermistor 
TR2 at the calling station will immediately in 
crease its resistance to a suiliciently high value 
to prevent suñicient current from flowing through 
relay 4 to cause its operation. When key IK is 
operated it also closes its lowermost contacts 5 
therebyclosing an operating circuitV for slow-op 
erate relay 6 which includes the back contact 'l 
of. marginalrelay 4, which relay as beforenoted 
is in its non-operated condition. When relay 6 
operates it locks over its inner >upper Contact and 
contacts 5 'of 'key IK and closes its lowermost 
contact 8 thereby short-circuiting resistor TRI 
thereby increasing lthe line voltage applied to 
thermistor T2 at'the calling station to the critical 
voltage of that element whereupon its resistance 
falls to a low value thus permitting suñicient cur 
rent'to flow through ̀relay 4 to cause its operation. 
Relay 4 in operating opens its contacts 1 and 

lcloses its contacts?! thereby> completing a circuit 
to light station indicating lamplS2 which can be 
traced from ground, contacts 5 of 'key IK, con 
tacts‘ä of relay 4,`contacts I‘û of relay-B, contacts ' 
Il of’slow-operating relay I2, and lamp S2 to 
battery. The lighting of lamp S2 is an indica 
tion tothe operator .thatfthe receiver at .station P2 
is “olf Vthe lhook” and she «therefore Areleases key 
IK >and Y»proceeds to 4complete' the desired con 
nection. The rrelease of key IK releases relays 4 
and 6, Yextinguishes lamp S2 îand restores ‘the 
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line and cord circuit to the condition prior to the 
identiñcation test. 

If we assume that station P3 calls and the 
operator connects the identification test circuit 
IT to the line, relay I2 will operate and lock a 
short interval after relay 6 for the reason that 
relay 4 does not operate on the line voltage estab 
lished when resistance TRI is short-circuited and 
relay 6 is operated and locked. 
Relay I2 in operating closes its contacts I3 

thereby short-circuiting resistance TR2 which 
further increases the line voltage'to the critical 
value of thermistor T3 which immediately lowers 
its resistance and causes relay 4 to'operate at the 
central oiiice. When relay 4 operates it closes 
its contacts 8 and completes a circuit to light 
lamp S3 which circuit includes contacts I0 of 
relay 6, contacts I 4 of relay I2, which is now oper 
ated, and contacts I6 of relay I5. 
In a like manner if station P4 calls, relay 4 

does not operate when relay l2 operates and 
therefore relay I5 soon operates in a circuit in 
cluding contacts I9 of relay I2, thereby short 
circuiting the final test resistance TRS and caus 
ing the line voltage to increase to the critical 
value of thermistor TR4, thus causing relay 4 to 
operate to light lamp S4 in a circuit which in 
cludes contacts I0 of relay 6, contacts I4 of relay 
I2, and contacts Il of relay I5. ' 
In case station TI calls, the initial voltage ap 

plied to the line in series with the total resistance 
of relay 4 and test resistance TRI, TR2 and TR3 
is equal to or slightly greater than the voltage 
required to cause thermistor TRI to reduce its 
resistance to alow value and therefore relay lIl 
operates at once thus preventing 'relay E from 
operating. Relay 4 in closing its contacts 9 com 
pletes a circuit to light lamp SI which includes 
contacts I8 of relay 6. 

It will be noted that other testing arrangements 
which involve the progressive step by step in 
crease of a potential and its application to a 
line will cause an increase in the test current de 
pending on the value of a, bridged resistance, and 
means for indicating the value of the test poten 
tial when this current increase occurs is within 
the scope of the present invention. ` 
What is claimed is: d 
1. In a telephone system in combination, a 

central office, a line terminating thereat having 
a plurality of telephones associated therewith 
each of which comprises a transmitter in series 
with a negative resistance element adapted to 
be connected in bridge of the line when the tele 
phone is taken for use, each of said elements 
having a normal high resistance and a different 
critical point in its voltage resistance character 
istic at which its resistance rapidly falls to a 
relatively low value, a source of potential, a re 
sistance and a marginal relay at said central 
cnice, and means at the central oilice for 1testing 
said line to determine which of said telephones 
have been taken for use comprising a switching 
mechanism for serially connecting said source, 
resistance, and relay, with theline and for pro 
gressively reducing said resistance4 by v‘predeter 
mined s-tages until said _relay operates, andmeans 
for indicating the stage Yto Which said resistance 
has been reduced when said relay operates. 

2. In a telephone system, a central'oi‘îìce, a line 
terminating thereat, a plurality of telephone sta 
tions thereon each of which is adapted to be con 
_nected thereto for conversation, and testing 
means controlled at the central ofiice for indi 
cating which telephone is taken for use, said 

4 
means comprising a negative resistance element 
associated with each telephone in series with the 
respective transmitter, each element having a 
normal high resistance and a different critical 
point in its voltage-resistance characteristic at 
which point its resistance rapidly falls to a rela 
tively low value, a source of direct current adapt 
ed to be connected to the line and progressively 
increased in voltage,'and a selective arrangement 
for indicating the line voltage at which the re 

' sistance of the element at the connected station 

20 

25 

30 

40 

-45 

50 

55 

65 

75 

falls to a low value. 
3. In a telephone system, a central oñice, a line 

terminating thereat, a plurality of telephone sta 
tions thereon each of which is adapted to be con 
nected thereto for speech transmission and test 
ing means controlled at the central ofñce for 
identifying the station taken for use, said means 
comprising a negative resistance thermistor as 
sociated with each telephone in series with the 
respective transmitter, each thermistor having a 
normal high resistance and an individually differ 
ent critical point in its voltage-resistance char 
acteristic at which its resistance rapidly falls to 
a relatively low value, a source of variable test 
potential, means in said central oflice for apply 
ing said test potential to the line and for auto 
matically increasing its voltage in successive 
stages, and identification means responsive to a 
decrease in the line resistance for discontinuing 
said voltage increase and for indicating the volt 
age stage at which said line resistance decrease 
occurs. 

4. In a telephone system in combination, a 
central office, a line terminating thereat having a 
plurality of telephones associated therewith each 
of which comprises a transmitter in series with 
a negative resistance element adapted to be con 
nected in bridge of the line when the telephone 
is taken for use, each of said elements having> a 
normal high resistance and a different critical 
point in its voltage resistance characteristic at 
which its resistance rapidly falls to a relatively 
low value, a source of potential, a resistance and 
a marginal relay at said central oñice and means 
at the central oñice for testing said line to’deter 
fmine which of said telephones has been taken for 
use comprising a switching mechanism for serial 
ly connecting said source, resistance, and relay, 
with the line, said source oi potential and asso 
ciated resistance having such value that when 
one of said telephones is taken for use the po~ 
tential across the respective negative resistance 
element is equal to the critical value of the ele 
ment associated with the line having the lowest 
critical potential but below the critical value of 
the other, and said relay being so constructed that 
it will operate in circuit with any of said ele 
ments when its specified critical potential‘is ap 
plied thereto, said switching mechanism being 
adapted, that when a telephone is taken for usc 
and said source of potential is‘connected to the 
line, to progressively reduce said resistance in se 
ries with the source by predetermined stages as 
long as said relay remains unoperated, and means 
for selectively indicating the stage to which‘said 
resistance has been reduced whenV said,` relay 
operates. ‘ ' '„ , A, , I 

5. In a telephone systemv in combinati'oma cen# 
tral oiiîce, a line terminating thereat having a 
plurality of telephones associated therewith each 
of which comprises a transmitter in series with 
a negative resistance element adapted to be con 
nected in bridge of the line when the telephone 
is taken for use, each of said elements having a 
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normal high resistance and a diiTerent critical 
point in its voltage resistance characteristic at 
which its resistance rapidly falls to a relatively 
10W value, a source of potential, a resistance and 
a marginal relay at said central oiîice, and means 
at the central oñice for testing said line to de 
termine which of said telephones has been taken 
for use comprising a switching mechanism for 
serially connecting said source, resistance and 
relay with the line, said source of potential and 
associated resistance having such value that when 
a telephone is taken for use the potential ap 
plied to the respective negative resistance ele 
ment is equal to that required by the elements 
associated with the line having the lowest criti 
cal potential but lower than the critical poten 
tial of the other element, and said relay being 
so constructed that it will operate on current 
therethrough when a critical potential is applied 
to any one of said negative resistance elements, 
said switching mechanism being also adapted, 
upon the failure of said relay to operate to pro 
gressively reduce said resistance at the central 
office by predetermined failures until said relay 
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6 
operates, and means for selectively indicating 
the reduction in resistance eiîective to cause oper 
ation of said relay. 

6. In a party line identification system, a line, 
a plurality of stations thereon, a negative re 
sistance element at each station adapted to be 
connected across the line in series with the asso 
ciated transmitter when the corresponding re 
ceiver is removed from the sWitchhook, said ele 
ments having differing critical points in their 
voltage-resistance characteristic at which their 
resistance changes from a relatively high to a 
relatively low value, a central oilice at which said 
line terminates, a source of variable test poten 
tial, and means at the central oñice for apply 
ing said test potential to the line and automati 
cally increasing its voltage in successive stages ` 
until the resistance of the line decreases to a rela 
tively low value, and other means responsive to 
a decrease in the line resistance for selectively in 
dicating the voltage stage at which said line re 
sistance decrease occurs. 

RALPH E. HERSEY. 


