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To all whom it may concern :

Be it known that I, Oscar M. Liercw, a
citizen of the United States, residing at
Genoa, in the county of Dekalb and State
of Illinois, have invented a certaini new and

useful Improvement in Telephone Systems,

of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying drawings, form-
ing a part of this specification.

My invention relates to telephone systems
and in particular to the signaling appli-
ances associated with such systems.

My invention contemplates the use of a
link circuit at an exchange which through
the agency of a direct current source, when
connected with a subscriber’s telephone, nor-
mally establishes and maintains an electric
potential on the line wires of the circuit of
a given pre-determined polarity so that
throughout the exchange the so called tip
wires, for instance, may be negative and the
sleeve positive.

My invention here contemplates the use
at the subscriber’s-station of a vibratory
contact or similar signal receiving device
which is operable only with current of a
given polarity and not by current of the
opposite polarity and so arranged and con-
nected to the circuit that the polarity main-
tained by the central source of current will
not operate said signal receiving device.
Means are here provided in connection with
the link circuit for establishing a reverse
polarity on the line wires to thereby operate
the signal receiving device and cali the sub-
scriber.

I will describe my invention more in de-
tail by reference to the accompanying draw-
ing illustrating diagrammatically cne form
of carrying out my invention.

In this drawing I show the system as ap-
plied to a central energy exchange in com-
bination with a private branch exchange, to
which private branch exchange the par-
ticular subscriber’s circuit described herein
is connected. Tt will of course be apparent,
however, from the description that many
changes may be made and the apparatus
used without the intervention of the addi-
tional exchange as may be desired. T use
the words “central energy” herein and in
the claims to signify a commeon source of
current for utilization in the talking cir-

cuits, which common seurce may, of course,
be the ordinary secondary battery or some
other source as may be found to serve the
purpose.

In the drawing the central energy source
is shown as a common battery. T illustrate
for purposes of showing my invention as
applicable for use in connection with a cen-
tral energy exchange and a branch exchange,
a central energy exchange A, a branch ex-
change B and a subscriber’s station C. I
have omitted all of the apparatus at the
common battery exchange A except the
common battery 1 which is connected
through intermediate apparatus, as illus-
trated in my co-pending application, Serial
No. 617,185, filed March 27, 1911, by means
of two conductors 2 and 3 forming a trunk
cireuit to a link cireuit ending in a plug 4.
A coil 5 bridged by a condenser 6 maintains
metallic continuity of the trunk line cir-
cuit. I have not illustrated the listening
key and clearing out features as they do not
form part of the invention. T do, however,
lustrate a ringing key having the springs
7 and 8 and the ringing contacts 9 and 10.
Baclk contacts 11 and 12 maintain the con-
tinuity of the cireuit normally through the
ringing key. The ringing key, the coil 5
and the plug 4 are at the branch exchange
B where said link cireuit is adapted for con-
nection with a jack 18 illustrative of the
jacks utilized for each subscriber’s line,
which jack 13 connects by means of the con-
ductors 14 and 15 with the instrument at
the subscriber’s station C. . At the branch
exchange I also illustrate a local source of
current here illustrateéd as a primary bat-
tery 16 which is connected with the ringing
contacts 9 and 10 to provide preferably
direct current to operate the substation sig-
nal receiving device. . It will be seen that
the battery 1 establishes a potential in the
link trunk circuit in such a manner-that the
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tip of the plug is negative and the sleéve

positive. Now when the ringing springs 7
and 8 are actuated the current from the
battery 16 establishes a potential in the
trunk link circuit so that the tip is posi-
tive and the sleeve negative. At the branch
xchange there is also a local link circuit
comprising the plugs 17 and 18, the listen-
ing key 19, ringing springs 20, 20, together
with ringing contacts 21 and 22, contact 21
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being connected to the positive side of the
battéry 16 and contact 22 to the negative
side so that during the signal sending oper-
ation the local link circuit is so wired that
the tip of the plug 18 is positive and the
gleeve negative which is exactly the same
polarity established in the plug 4 when the
springs 7 and 8 are actuated.

The local signal at the substation C 18
designed for operation by current of a given
polarity and this signal is so arranged that
the polarity established in the conductors
14 and 15 when the trunk link circuit is con-
nected therewith by the common battery 1,
will not operate said signal, but when the
ringing key of the trunk link circuit is ac-
tuated the polarity impressed on the line
wires 14 and 15 is reversed so that conductor
14 is positive and conductor 15 negative, and
thereupon the local signal will operate. The
same is true of the local link circuit which

establishes a positive polarity in the con-.

ductor 14 and a negative polarity in the con-
ductor 15 when the ringing key of said
local link circuit is actuated.

At the branch exchange the jack 13 is
united with a drop 28 as will be well under-
stood. At the subscriber’s station C I use
an automatic signal sending circuit as set
forth more clearly in my co-pending appli-
cation Serial No.561,651, filed May 16,1910.
This local subscriber’s station includes the
transmitter 94, induction coil 25, receiver 26,
switchhook lever 27, signal sending springs
28, 29 and 30 and a controlling weight 31
together with the transmitter battery 32
and auxiliary signal sending battery 33.
This switchhook is further provided with
springs 34, 85 and 36. The talking circuit
will be readily understood from the con-
nections and the signaling springs 28, 29
and 30 automatically operate the drop 23
when the receiver is removed in accordance
with my said co-pending application. I
combine with this novel substation civeuit
my signal veceiving device 37 which has a
polarized armature 38 polarized by the mag-
net 39: The armature 38 has a spring con-
tact 40 acting in conjunction with a back
contact 41. A spring 42 normally maintains
the armature in its contact making position
and on account of the polarized nature of
the signal receiving device 87 prevents it
from being operated by currents of any
other than a given pre-determined polarity.
Thus, for instance, the polarity of the cur-
rent established in the conductors 14 and 15
by the common battery 1 will not cause the
actuation of the signal receiving device 37,
but the polarity of the current established
in these conductors when the ringing keys
of either the link circuits are actuated,
causes an operation of said signal receiving
device. The coils of the said signal receiv-
ing device are serially associated with the

1,062,361

contact spring 40 and contact 41, the signal
in this instance being of the vibratory con-
tact variety.

While I have herein shown and specifi-
cally described one form of carrying out my
invention, I do not mean to limit myself to
the specific description herein set forth, but

Having thus described the preferred em-
bodiment of my invention, what I claim as
new and desive to secure by Letters Pat-
ent is:

1. The combination with a trunk circuit
from 2 central energy exchange, a source of
current at the exchange end of said trunk
circuit, normally establishing during opera-
tive conditions a pre-determined polarity,
throughout the conductors of said trunk cir-
cuit, a branch exchange, a source of current
thereat, a subscriber’s instrument having a
signal receiving device, means associated
with said receiving device whereby it is re-
sponsive to currents of one polarity only,
and means associated with said trunk cir-
cuit to impress current from said second
source on said signal receiving device to
operate same, of a reverse polarity to that
impressed by said first aforesaid source.

9. The combination with a trunk circuit
from a central energy exchange, a source of
current at the exchange end of said trunk
circuit, a branch exchange, a source of cur-
rent thereat, a st}bs‘criber’s instrument hav-

ing a signal recerving device, means assocl-
ated with said receiving device whereby it
is responsive to currents of one polarity
only, and means associated with said trunk
circuit to impress current from said second
source on said signal receiving device to
operate same, of a reverse polarity to that
impressed by said first aforesaid source.
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3. The combination with a trunk circuit -

from a central energy exchange, a source of
current at the exchange end of said trunk
circuit, normally establishing during opera-
tive conditions a pre-determined polarity
throughout the conductors of said trunk cir-
cuit, a branch exchange, a source of current
thereat, a subscriber’s instrument having a
signal receiving device respomsive to cur-
rents of one polarity only, and means asso-
ciated with said trunk circuit to impress
current from said second source on said
signal recelving device to operate same, of
a reverse polarity to that impressed by said
first aforesaid source.

4. The combination with a trunk circuit
from a central energy exchange, a source of
current at the exchange end of said trunk
circuit, a branch exchange, a source of cur-
rent thereat, a subscriber’s instrument hav-
ing a signal receiving device responsive to
currents of one polarity only, and means
associated with said trunk circuit to impress
current from said second source on said sig-
nal receiving device to operate same, of a
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reverse polarity to that impressed by said
first aforesaid source.

5. The combination with a trunk circuit
from a central energy exchange, a source of
current at the exchange end of said trunk
circuit, normally establishing during opera-
tive conditions a pre-determined polarity
throughout the conductors of said trunk cir-
cuit, a branch exchange, a source of current
thereat, a subscriber’s’ instrument having a
vibratory contact signal receiving device,
means associated with said receiving device
whereby it is responsive to currents of one
polarity only, and means associated with
sald trunk circuit to impress current from
said second source on said signal receiving
device to operate same, of a reverse polarity
to that impressed by said first aforesaid
source,

6. The combination with a trunk circuit
frem a central energy exchange, a source of
current at the exchange end of said trunk
cireuit, a branch exchange, a source of cur-
rent thereat, a subseriber’s instrument hav-
ing a vibratory contact signal receiving de-
vice, means assoclated with said recelving
device whereby it is responsive to currents
of one polarity only, and means associated
with said trunk cireuit to impress currents
from said second source on said signal re-
ceiving device to operate same, of a reverse

. polarity to that impressed Ly said first
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aforesaid source.

7. The combination with a trunk circuit
from a central energy exchange, a source of
current at the exchange end of said trunk
circuit, normally establishing during opera-
tive conditions a pre-determined polarity
throughout the conductors of said trunk cir-
cuit, a branch exchange, a source of cur-
rent thereat, a subseriber’s instrument hav-
ing a vibratory contact signal receiving de-
vice responsive to currents of one polarity
enly, and means associated with said truni
circuit to impress current from said second
source on said signal receiving device to op-
erate same, of a reverse polarity to that im-
pressed by said first aforesaid source.

8. The combination with a trunk cireuit
from a central energy exchange, a source of
current at the exchange end of said trunk

a8

circuit, a branch exchange, a source of cur-
rent thereat, a subscriber’s instrument hav-
ing a vibratory contact signal receiving de-
vice responsive to currents of one polarity
only, and means associated with said trunk
circuit to impress current from said second
source on said signal receiving device to op-
erate same, of a reverse polarity to that im-
pressed by said first aforesaid source.

9. The combination with a trunk cirenit

from a central energy exchange, a source of
current at the exchange end of said trunk

circuit, normally establishing during opera-
tive conditions a pre-determined polarity
throughout the conductors of said trunk cir-
cuit, a branch exchange, a source of current
thereat, a local link circuit thereat, a sub-
seriber’s instrument having a signal receiv-
ing device, means associated with said re-
celving device whereby it is responsive to
currents of one polarity only, and means
associated with said trank circuit and said
link circuit to impress current from said sec-
ond source on said signal receiving device
to operate same, of a reverse polarity to that
impressed by said first aforesaid source.

10. The combination with a trunk cireuit
from a central energy exchange, a source of
current at the exchange end of said trunk
circuit, normally establishing during opera-
tive conditions a pre-determined polarity
throughout the conductors of said trunk cir-
cuit, a branch exchange, a source of current
thereat, a local link circuit thereat, a sub-
seriber’s instrument having a vibratory con-
tact signal receiving device, means associated
with said receiving device whereby it is re-
sponsive to currents of one polarity only,
and meang associated with said trank cit-
cuit and said link circuit to impress current
from said second source on said signal re-
ceiving device to operate same, of a reverse
polarity to that impressed by said first afore-
said source.

In witness whereof, I hereunto subscribe
my name this 18th day of March A. D.,1911.

OSCAR M. LEICH.

Witnesses:
Haznr, Jongs,
O. M. WErMICH.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washington, D. ¢.”
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