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To oll whom it may concern:

Be it known that I, Harry O. Rucm, a
citizen of the United States, residing at
Sandwich, in the county of Dekalb and

5 State of Illinois, have invented a certain new
and useful Improvement in' Signaling Sys-
tems, of ‘which the following is a full, clear,
concise, and exact description, reference be-
ing had to the accompanying drawings,
forming a part of this specification. '

. My invention relates to signaling systems
and more particularly to that character of

signaling systems in which a plurality of
stations are associated with the same line
cireuit, and in which each station in addi-
tion to having signal receiving means is
provided with signal sending appliances to

_.call any of the other stations selectively. In
such a system under consideration, means

-are provided at a central location which can
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-be actuated {rom the substations in such a |

manner as to project the proper signaling
" zorrents onto the line to call any desired
:ztion. These means may be cperated from
r station. In the embodiment shown, it
is irnmaterial whether these signal sending
maens are located at a central station or at
sry other station, but I will refer in this
description to these devices as being placed
at a central station, although as stated they
may be arranged anywhere along the circuit.
I will also designate the stations which have
the signal receiving devices and the means
for causing the operation of the signal send-
ing devices as substations although one may
be a so-called central station and the others
the substations. - )

My improvements relate to a system of
the character described- and their object is
to arrange these central signal sending de-
vices in such a way that the actuating means
at each substation may be connected to either
one .of the line wires and secure the same
result. Theadvantage of this will be appar-
ent when it is remembered that signaling
cireuits or other similar circuits are fre-
quently transposed or enter an office through
a cable, and 1t is therefore frequently diffi-
cult to distinguish between the two conduc-
tors of a circuit, and it represents a groat
saving of time during the installation and
clearing of trouble if such a distinction need
not be made. - L

I will describe my invention more in de-
tail by reference to the accompanying draw-
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ing, in which I set forth a system of the
character described having novel substation
signal receiving apparatus and also having
my improved central station or signal cur-
rent controlling means. '

The improved system irrespective of my,
central station apparatus is made the sub-
ject matter of a separate application Serial
No. 594,159, filed Nov. 25, 1910, but as suit-
able substation apparatus must be described
in connection with my central station appa-
ratus, I will describe not only the improve-
ments claimed herein but the entire system.

In the drawing I show two line wires 1
and 2 as uniting a central station A and sub-
stations B, C and D. At each of the sub-
stations T employ a step-by-step element 3
normally resting against a stop 4, to which
stop it is impelled by the spring-5. The ele-
ment 3 carries a pointer 6 which when in
electrical association with the contact spring
7 closes circuit through a signal 8 and bat-
tery 9 to operate said signal. The element 8
is provided with teeth 10 and may be stepped
up to any desired angular position, different
angular positions corresponding to different
stations. The element 3 is designed to be
moved step-by-step and when, for instance,
the arm 6 passes a spring 7 in its movement
to a station having a greater number of im-
pulses, such momentary contact between the
elements 6 and 7 is of such short duration
as not to operatively actuate the preferably
slow acting bell 8.

A locking pawl 11 controlled by a slow
acting magnet 12 is brought into engagement
with the teeth of the element 3 when the first
impulse is sent over the line wires, which
preferably is a long impulse and thereafter
the succeeding impulses which are of short
duration and sufficient in number to call the
pre-determined station have such a short
time interval between them that the slow
acting magnet 12 does not release its arma-
ture 18 until the sending of impulses ceases
entirely. This slow acting feature of the
magnet 12 1s brought about by a copper or
other metallic shell 14 acting in the nature

of a short circuited secondary winding. The -

locking pawl 11 by means of the insulation
15 controls the step-up pawl 16 which is

“actuated by the magnet 17. When the lock-

ing pawl 11 is out of engagement with the

-element 3,73t also removes the pawl 16 and
allows the spring 5 to restore the element § 1.
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to its position against the stop 4. When,
however the first impulse beging, the pawl

11 enters engagement with the teeth of the
element 8, the pawl 16 also entefs said teeth
and is in condition to angularly move said
element 3 in accordance with impulses re-
ceived through the magnet 17, '

It will be seen that but one character of
current is necessary, namely impulses of one
polarity not only to step-up the element but
also to release it. I3y reason of this I am
enabled to provide central station appliances
of a suitable character which need have bub
one signal sending circuit closing element
under the control of the substations. - In
order to provide these impulses, the central

station apparatus set forth at station A is’

associated with the line circuit and this cen-
tral station apparatus is operated to send a
predetermined number of impulses by keys
18 provided at each substation which serve
to ground a line conductor preferably
through the interposition of suitable resist-
ance or impedance 19.

In accordance with the central station ap-
paratus it is immaterial whether line con-
ductor 1 or line conductor 2 is grounded.

The system thus far described is the sys-
tem of my said co-pending application and
I have described it herein as being as simple
a form as I know of at the present time for
use in connection with my signal sending
station apparatus, which signal sending sta-
tion apparatus is so arranged that the op-
erating keys 18 at the substations which are
used to call any other station may be con-
nected to either line wire 1 and 2. Tt is the
object of my invention to so arrange the
signal sending apparatus that such a con-
nection of the keys 18 is possible. This
improved signal sending apparatus com-
prises an electromagnet 20 having two coils
91 and 29 and an armature 23 associated
with two contact points 24 and 25. One
terminal of each of the magnets 21 and 22 is
connected with the positive pole of a bat-
tery 26 whose negative pole is connected
through a relay 27 to earth. Now, when the
keys 18 are depressed, for instance, the key
18 of substation B, magnet 22 is actuated to

close circuit between the armature 23 and the
‘contact point 24. When the key 18 of sta-

tion C is operated, magnet 21 is actuated to
close cireuit through the armature 23 and
the contact peint 25. The armature 23 re-
mains in either one position or the other
until the key 18 of the cther line wire is
actuated. At the same time that either of
the magnets 21 and 22 is actuated, relay 27

is actuated to close circuit through a battery
98 and either one or the other of two relays
99 or 80. If the armature 23 engages the
contact point 24, theri magnet 29 is actuated
and if the actuation is brought about over
the line wire 1 the armature 23 engages con-

s 34 and 35,
contact points 33 and 84 are prefer-
inected togother with the neguliv
a! of the battery 26. One terminal
magnet 21 connects to the contact poind

B
the
32 and one terminal of the magnet 22 con-

nects to the confact point 85. Now, whs
button 18 of station B is depressed, ci:
is completed from the ground, through lever
18, line wire 2, armature 31, contact point

35, magnet 22, battery 26, relay 27 to ground.

The armature 23 thent occupies the position

against the contagt point 24. Energiza
of the velay 27 closes circuit through magnet
29 and battery 28 on account of the armature
93 and contact 24, thereby attracting arma-
ture 30 and connecting line wire 1 with the
negative terminal of the battery 28. 'The
positive terminal of said battery 26 in the
meantime is connected to -the line wire 2
through the magnet 22. Thus an impulse is
sent over the line wires when key 18 of sta-
tion B is depressed. When key 18 of station
C is depressed, magnet 21 is energized and
the armature 23 reversed so that the relay 36
is actuated in accordance with the actuations
of the lever 18. It thus makes nc difference
which line wire is used for the substation
signal sending purposes.

While T have herein shown and particu-
larly described the preferred embodiment of
my invention, I do not mean to thereby limit
myself to the precise construction and ar-
rangement as 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 system of the character described
having a plurality of stations nnited by a
metallic line circuit, selective signal receiv-
ing devices at each station associated with
sald circuit, signal sending devices also asso-
ciated with said cireuif, and means at each
station for controiling said sending devices,
said sending devices including means to
render said sending devices controllable
over either line wire of said circuit.

2. A system of the character described

having a plurality of stations united by a
metallic line circuit, seléctive signal receiv-
ing devices at each station associated with
said circuit, a signal sending device also
associated with said circuit and controllable
over either line wire of said circuit, and
means at each station for controlling said
sending device.

3. A system of the character described
having a plurality of stations united by a
metallic line dircuit, step-by-step signal re-
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with said circuit, signal sending devices also
associated with said circuit, and means at
each station for controlling said sending de-
vices, said sending devices including means
to render said sending devices controllable
over either line wire of said circuit.

4. A system of the character described
having a plurality of stations united by a
metallic line cireuit, step-by-step signal re-
ceiving devices at each station associated
with said eircuit, a signal sending device
also associated with said circuit, and con-
trollable over either line wire of said cir-
cuit, and means at each station for control-
ling said sending device.

5. A system of the character described
having a plurality of stations united by a
metallic line eircuit, selective signal recelv-
ing devices at each station associated with
said circuit, signal sending devices also
associated with said circuit, means at each
station for controlling said sending devices,
said sending devices including means to
render said sending devices controllable over
either line wire of said circuit, said last
aforesaid means including a relay controlled
over both line wires. :

6. A system of the character described
having a plurality of stations united by a
metallic line cirenit, step-by-step signal re-

ceiving devices at each station associated |

with said circuit, signal sending devices also
associated with said circuit, means at each
station for controlling said sending devices,
said sending devices including means to ren-
der said sending devices controllable over
either line wire of said cirenit, said last
aforesaid means including a relay controlled
over both line wires.

7. A system of the character described
having a plurality of stations united by a
metallic line circuit, selective signal receiv-
ing devices at each station associated with
said circuit signal- sending devices also
associated with said circuit, means at each
station for operating said sending devices,
said sending devices including means to ren-
der said sending devices controllable over
either line wire of said cireuit, said last
aforesaid means including a relay controlled
over both line wires and a supplemental
relay. P

8. A system of.the character described
having a plurality of stations united by a
metallic line circ+it, step-by-step signal re-
ceiving devices at each station associated
with said circuit, signal sending devices
also associated with said circuit, means at
each station for controlling said sending
devices, said sending devices including

&

means to render said sending devices con-
trollable over either line wire of said cir-
cuit, said last aforesaid means including
a relay controlled over both line wires and
a supplemental relay. .

9."A system of the character described
having a plurality of stations united by a
line circuit, selective signal receiving de-
vices at each station associated with said
cirenit, signal sending relays also associated
with said cireunit, means at each station fer
controlling the signal sending operation,
and means to render effective the control
of said first aforesaid means whether said
first named means is connected with one
line wire of said eircuit or the other.

10. A system of the character described
having a plurality of stations united by a
line circuit, selective signal receiving de-
vices at each station associated with said
cirenit, signal sending relays also associat-
ed with said circuit, means at each station
for controlling the signal sending opera-
tion, and means to render the contro} of said
first aforesaid means effective whether said

first means is connected with one line wire-
of said circuit or the other, said last afore--

said means inclnding a relay associated
with beth line wires and a relay to govern
said sending relays. s ’

11. A system of the character described
having a plurality of statigns united by a
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line circuit, step-by-step signal receiving de-

vices 4t eah station associated with said cir-
cuit, signal sending relays also assqeiated

_with 'said circuit, means at each station for

controlling the signal sending operation,and
means to render the control of said first
aforesaid means effective whether said first
means is connected with one line wire of said
circuit or the other. :

12. A system of the character described
having a plurality of stations united by a
line circuit, selective signal receiving de-
vices ab each station associated with said

circuit, signal sending -apparatus also asso-

ciated with said circuit, means at each sta-
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tion for controlling the signal sending op-

eration, and means to render effective the
control of said first aforesaid means whether
said first aforesaid means is: connected with
one line wire of said eircuit-or the other.

In witness whereof, I hereunto subscribe
my name this 2ist day of November, A. D.
1910.

'~ HARRY O. RUGH.

Witnesses: ‘ ’
Orro M. WerMICH,
Hazen Jones. '
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