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Be it known that

waukee, In the county

- -new and useful Improvement in Signaling

Systems, of which the following is a full,
clear, concise, and exact descmptmn, refer--

ence beme' had to the accompanying draw-

ings, fermmo a part of this specification.
M invention relates to elgnalmg systerns,

and is of particular utility in providing

~service between a plurahty of statlons on the

1

same line circult.

‘Generally speaking, my 1n€fentlon centem—--

B pletes a metallic line circuit with telephones

~ adapted for conversation metallically over
said line circuit, and the interposition of
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relays at various p(}lnts in said metallic cir-
cuit

parallel and a suitable return circuit.. These

relays, of course, can be used for a multitude
- -of different eelectwe signaling services, and
T have here shown in this application merely
a telegraphic relay equipment to indicate

the manner of operation of said relays.

I will now describe my invention more in-
- detail by reference to the accompanying
~ drawing, illustrating the accompanying em-

bedlment thereof, in which—

“~vention; and Fig. 2

Iigure 1 represents diagrammatically a

line Lll‘Clllt embodymg the ieetul es of my 1n-

| Vlth
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Liake cheraeters ef referenee mdleete 11kex
parts throughout the different figures.

I have shown two line wires, 1. and 2,

which connect various stations A, B and C
which are united by these line eonductors,’
‘and which termmate in impedance coils 3,
3, that are connected at t11e11* central pomte

“-to batteries 4, 4, to
3 are of such high impedance

ground. - These 1im-
pedance coils 3
that telephone conversation can be . satis-

fectemly carried on over said metallic cir-.|
cuit, and I have shown associated with sta--
tlon A, a substation telephone set consist-

ing of the transmitter 5, receiver 6, induc-

tion coil 7, signal 8, genemtor 9, and switch-
hook 10, whlch telephene set is metallically
cennected to the line conduetors 1 and 2, o
“r-and of which telephone sete | have dlegrem_ | will be seen tha;t the 1e1ay 12-can be oper-

which relays are so wound as to be per-
o fectiy non-inductive with respect to the me-
tallic circuit, and which relays can be op-
~erated over the two metallic conductors in

- phmtmn

represents a telegraph
calling keyr and the reley essoemtecl there—- --

matlcally indicated a plurahty, throutrhout

1 such telephone circuit, by a circle, Whlch Cir-
- citizen of the United States residing at Mil-

of Mﬂwaul{ee and
State of Wlsconsm heve mvented a certain

cle has been given the reference numeral 11.

- In addition to the telephone instruments
'referred to, which are cmmeeted to. the line
wires, L also arrange these line wires to per-
| mit ef eddltlonal fecﬂltles which I will now
deseribe more in detail, and which Slﬂ‘Il‘ﬂlIlG |
tacilities consist pnmarlly of 1e1ays 12, 19, y
which relays are provided with two wind-
‘1ngs, 13 and 14, which windings are in pela,l- o
lel, one wmdmg being each included 1n the
lme conductors 1 and 2. These Wmdmos are
1 80 arranged that when eul]:ente traverse over
said conductors 1 and 2 in a metallic circuit,

their magnetic effects neutralize each other
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in the core of the relay 12, and do not influ- |
ence its armature, but if, en the other hand,
| currents, for metenee fr om the battery 4, be

-1111preseed on the 1111e by the key 15, usmg- |

the line wires 1 and 2, in parallel and the =
earth as a return clreult as shown at 16,

“then the currents will trevel the two Wme.- o :

ings 13 and 14 eumuhtlvely and thus actu-

. |
ete the armature 17.

‘This armature 17 can,
of course, be used to operate any desired sig-

nal or 51g11a1- ontrolling means, as is well

understood.

speets the voice. currents which treverse the

| etrcuits 1 and 2 in metallic circuit.

For sm'lpllelty of 111115‘Lrat1011, '-
| however, T will assume that the relay 12 acts
11kew15e in the capacity of sounder, in order
“to assign it some specific purpose in this ap-
Thus, 1t will be seen that tele--

‘graphic signals fl om the key 15 can be re-
ceived at. all stations, A, B and C, without
influencing the telephene circuit, and the
telephoning can be carried on without in- "
fluencing the 1elays the relays included mn
the line circuit bemg non-inductive as re-
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Now, at each of the stations, A, B and O o

19 and 20,

tact points 21 and 22, respectively. Thus,

when the key 1s- deplessed ‘battery current
flows over both line conductors 1 and 2 to
‘actuate the relay 12, it being preferable, in
this instance, that the b‘l,tte.'[y current ﬂow .'
equally over both- wires, in order not to -
fluence the telephone St‘ltl()IlS

From this, 1t

of eem:se it is of advantage to supply oper- =
‘ating meens which permit the said station to -
operate the relays 12 from each said station,
and to this end, I employ double
18, which hwe contact springs : :
one of which is included in each line: (3011—_...' _
ductor, and which are associated with con--
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ated

or mfluencing the metallic telephone conver-
sations going on over line wires 1 and 2.

Condensers 23 and 24 are bridged around the

contacts of the key, so that the telephone cir-
cutt suffers no interruption when the key is
peing operated short-circuiting switches 25
are provided which are to be opened when-
ever a key 18 1s actuated. | |
While I have herein shown and particu-
larly described the preferred embodiment of
my invention, I do not limit myself to the
precise construction and arrangement herein
set forth, but |

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: |

1. A signaling system comprising a plu-
rality of stations united by a metallic cir-
cuit, telephones metallically connected to
said circult, signal-controlling relays inter-
posed at intervals in said metallic circuit,

~arranged non-inductively with respect to

20

said metallic circuit, means for sending cur-
rents over the two line conductors of said
metallic circuit in parallel to operate said

relays, and a return circuit over which said
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relays are operative.

2. A signaling system comprising a plu-
rality of stations united by a metallic cir-
cuit, telephones associated with said circuit,
signal-controlling relays interposed at in-
tervals 1n said metallic circuit, arranged non-
mductively with respect to said metallic cir-
cuit, means for sending currents over the
two line conductors of said metallic circuit
in parallel to operate said relays, and a re-

- turn circuit over which said relays are op-
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erative. _
5. A signaling system comprising a plu-
rality of stations united by a metallic cir-

“cuit, telephones associated with said circuit,

signal-controlling relays interposed at inter-
vals in said metallic circuit, arranged non-
inductively with respect to said metallic cir-
cult, a return circuit over which said relays
are operative, means for sending currents
over the two line conductors of said metallic
circutt in parallel to operate said relays,
and switching devices for operating said
relays. .

4. A signaling system comprising a plu-
rality of stations united by a metallic cir-
cuit, telephones associated with said cireuit,
signal-controlling relays interposed at inter-
vals in said metallic circuit, arranged non-
mductively with respect to said metallic cir-

cult, a return circuit over which said relays

are operative, means for sending currents
over the two line conductors of said metallic
circuit in parallel to operate said relays,
and switching devices at each of a plurality
of stations for operating said relays.

5. A signaling system comprising a plu-
rality of stations united by a metallic cir-

|

957,073

from either station without interfering | cuit, telephones associated with said circult,

signal-controlling relays interposed at inter-
vals i sa1d metallic cireuit, each having two
windings differentially avranged with re-
spect to said metallic circuit, means for
sending currents over the two line con-
ductors of said metallic cirenit in parallel
to operate said relays, and a return circuit
over which said relays are operative.

6. A signaling system comprising
rality of stations united by a metallic cir-
cuit, telephones associated with said circuit,
signal-controlling relays interposed at inter-
vals m said metallic circuit, each having
two windings differentially arranged with
respect to said metallic circuit, a return cir-
cuit over which said relays are operative,
means for sending currents over the two line
conductors of said metallic circuit in paral-
lel to operate said relays, and switching de-
vices for operating said relays. |

7. A signaling system comprising a plu-
rality of stations united by a metallic cir-
cuit, telephones associated with said cireuit,
signal-controlling relays interposed at inter-
vals 1n sa1d metallic circuit, each having two
windings differentially arranged with re-
spect to said metallic circuit, a return cireuit
over which said relays are operative, means
tor sending currents over the two line con-
ductors of said metallic circuit in parallel to
operate said relays, and switching devices at
each of a plurality of stations for operating
said relays.

3. A signaling system comprising a plu-
rality of stations united by a metallic circuit,
telephones associated with said circuit, sig-
nal-controlling relays interposed at intervals
i sald metallic circuit, each having two
windings differentially arranged with re-
spect to said metallic circuit, one winding
being mcluded in each line conductor, means
for sending currents over the two line con-
ductors of said metallic circuit in parallel to
operate said relays, and a return circuit over
which said relays are operative.

9. A signaling system comprising a plu-
rality of stations united by a metallic circuit,
telephones associated with said cirenit, sig-
nat-controlling relays interposed at intervals
in said metallic circuit, each having two
windings differentially arranged with re-
spect to said metallic circuit, one winding
being mecluded in each line conductor, a
return circuit over which said relays are
operative, means for sending currents over
the two line conductors of said metallic cir-

“cuit in parallel to operate said relays, and

switching devices for operating said relays.
10, A signaling system comprising a plu-
ality of stations united by a metallic circuit,
telephones associated with said circuit, sio-
nal-controlling relays interposed at intervals
in said metallic circuit, each having two
windings differentially arranged with respect

1 plu-
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- to said metalllc clrcmt one Wmdmg bemm In Wltness Whereof I hereunto subscrlbe -
included in each line conductor a return cir- | my na,me thls 231:-(1 day (}f I‘ebruary A D 10

- suit over which said relays are operative, | 1909

means for sending currents over the two line | e PRI .
conductors of said metallic circuit in par&llel o OTTO T*._ LADEMAN-

~ to operate said relays, and switching devices Wltnesses

at each of a plurality of sta,tmns or oper- - Max w. .ZABEL
ating said relays L _ JEAN ELLIOTT
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