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- This invention relates to telephone systems and 
particularly to systems comprising two-party 
lines. . 

It is the object of the invention to enable the 
automatic identification of the calling station on 
a two-party line without in any degree affect 
ing the transmission of voice current or selective 
impulses over the subscriber's line. 

It is known in telephone systems which in 
clude two party. lines to provide a ground con 
nection at one of two stations on a subscriber's 
line to, enable identification of the calling sta 
tion at the Central office. While such a ground 
connection includes sufficient impedance to pre 
vent any substantial adverse effect on the trans 
mission of voice currents or selective impulses, any arrangement for identifying the calling sta 
tion which does not require a ground connection 
is, in this respect, a more desirable arrangement. 
It is further, known that voice currents, that is 
currents generated in telephone transmitter cir 
cuits and transmitted through a connected tele 
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phone line, are not symmetrical in wave form, 
the amplitude of the negative half cycles of cur 
rent being greater than that of the positive half 
cycles of current or vice versa, depending upon 
the particular circuit arrangement at a sub 
Scriber's station. 

This invention is a means for identifying the 
calling station on a two-party line which utilizes 
the asymmetric character of the voice currents 
transmitted diver, the line from the calling sta 
tion to identify the calling station, the substa 
tion circuit arrangements at the two stations be 
ing such that the negative half cycles of the voice 
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line are larger or smaller than the negative half cycles, thereby identifying the particular one of 
two stations on the line which is engaged in con 
versation over the line. A clear and complete understanding of the 
invention will be facilitated by considering a tele phone. system embodying the features of the in 
vention, one such system being represented sche 
matically in the drawing which forms a part of 
this specification, - . The drawing, which consists of a single figure, 
shows a system comprising two telephone sub 
scriber's stations A and B connected to a line 
L?, a subscriber's station X connected to a line LX and a central office CO comprising a repeat 
ing coil 30 and an asymmetry detector AD. 
The stations A and B are of the central bat 

tery type. Station. A comprises a transmitter fl, 
receiver 2, switch 3 actuated by removal of 
the transmitter and receiver from their normal 
support, induction coil 14, condenser 5, ringer 
f6 and ringing condenser 7. Station B com 
prises like elements and, in addition, a network 
consisting of induction coil 28 and condenser 29. 
By providing such a network at'station B and not 
providing such a network at station A, the am 
plitude of the positive half cycles of the current 
in line Li will be larger than the amplitude of 
the negative half cycles when this current is 
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currents transmitted over the line from One of 
the stations are of larger amplitude than the 
positive half cycles and that the positive half 
cycles of the voice currents transmitted over the 
line from the other station are of larger ampli 
tude than the negative half cycles. 
According to a feature of the invention the 

two stations. of a two-party line are arranged 
so. that the voice currents transmitted over the 
line from one of the stations differs in charac 
ter from the voice. currents transmitted from 
the other. of the stations in that the amplitude 
of the positive half cycles are of the greater am 
plitude in the one case and the negative half 
cycles are of the greater amplitude in the other 
CaSe.. According to a further feature of the invention 
means is provided in the central office for de 
termining whether the positive half cycles of 
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generated by one of transmitters fi and 2f; and 
the amplitude of the negative half cycles of the 
current in line Lt will be larger than the ampli 
tude of the positive half cycles when this current 
is generated by the other of transmitters. 

The repeating coil 30' and detector AE may be 
individual to the line Li but are preferably comi 
mon to a plurality of lines, and may constitute 
apart of a trunk or selector circuit through which 
a desired connection is established between the 
calling line Lifi and any called line Lx and sub 
scriber's station X in the system. In a manual 
telephone system the detector AD may be a part 
of an operator's position equipment; and in a dial 
telephone system the detector AD may be indi 
vidual to a trunk or 'selector circuit or common 
to a group of such circuits. The detector AD 
maybe associated with a calling line Lif only while 
the calling station is being identified. 
The asymmetry detector AD comprises an input 

transformer 40 the primary winding of which is 
connected to a calling line Lt, variable mu ampli 
fier tubes 41 and 42, transformer 45, linear ampli 
fier tubes 5 and 52, transformer 55, amplifier de 

voice currents transmitted over a calling party. 55.tector tubes 6 and 62 and relays 7 and 72. The 
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speech voltages transmitted over line L and ap 
plied through transformer 40 to the grids of am. 
plifier tubes 4 and 42, are further amplified by 
tubes 5 and 52 and then applied through trans 
former 55 to the grids of Self-biasing detector 
tubes 6 and 62. The voltages applied through 
transformer 55 cause rectified currents in the 
grid-cathode circuits of tubes 6 and 62, thereby 
effecting the charging of condensers 63 and 64; 
so that the bias of both of these tubes is increased 
until the effective grid voltage is almost equal to 
the peak voltage of the applied signal. With 
voice current of asymmetric Wave form in line If, 
the final, small current, which maintains the 
charge in condensers 63 and 64, results from the 
highest positive peak voltage; and the grid of that 
one of tubes 6 and 62, to which this peak voltage 
is applied, is less negative than the grid of the 
other of these tubes. Therefore, the current in 
the anode-cathode circuit of the detector tube to 
which the highest positive voltage is applied Will 
be larger than the current in the anode-Cathode 
circuit of the other of these detector tubes. A 
portion of the self-biasing voltage developed by 
detector tubes 6 and 62 is included in the bias of 
the variable mu amplifier tubes 4 and 42 to sup 
ply an automatic sensitivity control so that the 
linear amplifier tubes will not be overloaded by 
loud speech or tones. The current in the output 
circuit of tube 6 energizes the middle Winding of 
relay 7 and upper winding of relay T2 in series; 
and the current in the output circuit of tube 62 
energizes the middle winding of relay 72 and lower 
winding of relay 7 in series. Relays 7 and 12 
are polarized relays, each of which has a biasing : 
winding for normally holding the contact Springs 
in the position shown. If the negative and posi 
tive half cycles of current in line I were of like 
amplitude, the middle and lower Windings of relay 
If would be substantially equally and differen 
tially energized and the middle and upper Wind 
ings of relay 72 would be substantially equally and 
differentially energized, so that neither relay if 
nor relay 72 would be operated. Condenser 73 by 
passes the alternating current components of the 
detected signal and permits only the direct Cur 
rent components to pass through the differential 
windings of relays 7 and T2. If, however, the 
current transmitted through line i? and trans 
former 40 to detector AD results from Speech at 
the one or the other of stations A and B, the 
asymmetric character of this current Will effect 
the operation of relay 7 in the one case and relay 
2 in the other case. If relay 7 operates, it closes 

a circuit for operating relay 8 to indicate that 
station A is the calling station; and if relay 12 
operates, it closes a circuit for operating relay 82 
to indicate that station B is the calling Station. 
Relays 8 and 82 may control the operation of 
the message registers which are individual to the 
stations A or B, if these stations are message rate 
stations; or control Whatever other operations are 
desired. 

Since, in a dial system, the calling Subscriber 
does not talk until the called Subscriber anSWers 
and speech currents from the called station would 
interfere with the calling party test, it is nec 
essary to further provide means for applying to 
the asymmetry detector speech currents from the 
calling station but not from the called Station. 
To this end directionally selective coils similar to 
those disclosed in the patent to Meszar No. 
1,835,802, granted December 8, 1931, may be in 
serted between the calling line and the repeating 
coil 39 to prevent speech currents from the called 
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line from affecting the party line test which is 
made by the asymmetry detector. 
What is claimed is: 
1. In a telephone system, subscribers' lines, a 

calling line, two stations connected to said line, 
means including a link circuit for completing talk 
ing connections between calling and called lines, 
means connecting said calling line to Said link, 
means at one of Said stations polarizing in one di 
rection the speech currents transmitted therefrom, 
means at the other of Said stations polarizing in 
the other direction the speech currents transmit 
ted therefrom, and means comprising an aSyn 
metry detector associated with Said link for de 
termining the polarity of a Symmetry existing in 
the speech currents transmitted from the calling 
station, thereby to identify the calling station. 

2. In a telephone system, Subscribers' lines and 
stations, each of Said Stations including a trans 
mitter, one of Said lines being a party line Serving 
two of Said stations, the transmitter circuit at Said 
two stations being arranged so that the Speech 
currents transmitted over the line are asymmeter 
rical in Wave form, the amplitude of the positive 
half cycles of the speech currents tranSmitted 
from One of Said stations being larger than the 
amplitude of the negative half cycles and the am 
plitude of the negative half cycles of the Speech 
currents transmitted from the other of said sta 
tions being larger than the amplitude of the posi 
tive half cycles, means including a link for com 
pleting talking connections between calling and 
called lines, means associated with said party line 
when a call is made from either of said two sta 
tions for identifying the calling station by deter 
mining whether the speech currents therefrom are 
polarized in the one direction or in the other 
direction. 

3. In a telephone system, subscribers' lines, a 
party line, two stations connected to Said line, 
means including a link circuit for establishing 
talking connections between calling and called 
lines, means responsive to the initiation of a call 
at either one of said stations for connecting said 
line to said link, the Speech currents transmitted 
over said line from each of said Stations being 
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asymmetric in wave form, means at one of Said 
stations for polarizing the speech currents trans 
mitted therefrom in the opposite direction to that 
in which the speech currents transmitted from 
time other of Said stations are polarized, and 
means associated with said link circuit for deter 
mining the direction in which the speech currents 
transmitted from the calling station are polarized, 
thereby to identify the calling station. 

4. In a telephone System, subscribers' lines in 
ciuding a party line, two stations connected to 
said line, means including a link circuit for Com 
pleting connections between calling and called 
lines, means responsive to the initiation of a call 
at either one of said stations for connecting said 
party line to said link, a transmitter circuit ar 
rangement at one of said stations effective to 
polarize the speech currents transmitted there 
from in one direction, and a transmitter circuit 
arrangement at the other of said stations effective 
to polarize the Speech currents transmitted there 
from in the other direction. 

5. In a telephone system, subscribers' lines, a 
calling line, two stations connected to said line, 
means including a link for completing connec 
tions between calling and called lines, means Con 
necting said calling line to said link, means at 
one of said stations polarizing the Speech cur 
rents transmitted therefrom in one direction, 
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means at the other of said stations polarizing the 
speech currents transmitted therefrom in the 
other direction, means comprising an asymmetry 
detector associated with said link for determining 
the polarity of asymmetry existing in the speech 
currents transmitted from the calling station, and 
means controlled by said asymmetry detector for 
indicating which of said stations is the calling sta 
tion, , "...- 

6. In a telephone system, subscribers' lines in 
cluding a party line, two stations, connected to 
said line, means including a link circuit for com 
pleting connections between calling and called 
lines, means responsive to the initiation of a call 

at either one of said stations for connecting said 
party line to said link, a transmitter circuit ar 
rangement at One of said stations effective to po 
larize in One direction the speech currents trans 
mitted from Said. One station, and a transmitter 
circuit arrangement at the other of said stations 
comprising a network consisting of an induction 
coil and a condenser effective to polarize in the 
other direction the speech currents transmitted 

0 from said other station. 
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