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To all whom it may concern.:

Be it known that I, LroNipas N. Lyonw, Jr.,
a citizen of the Umted States, residing at Fla-
tonia, in the county of I‘wette and State of
le}cas have invented new and useful Improve-
ments in- HElectrical Railway Signaling Sys-
tems, of which the following is a spemhcatlon
| This invention relates to “electrical railway
“signaling systems, and aims to provide a sys-
tem, herematter more specifically deseribed,
whlch will enable the sending of telephomc
or telegraphic messages back and forth be-
tween two or more lacomotives or trains and
between a locomotive or train and a station
and which is also further adapted for elec-
trically signaling in other manners between
two or more locomotwes or trains and be-
tween a locomotive or train and a station:
and to this end the system consists of a main
{5,11*0111{; and one or more what may be termed

“auxiliary” or shunt” circuit or circuits
codperating with the main circuit, sald auxil-
1ary or shunt circuit or circuits bemﬂ' formed
by asuitable electromagnetic shunt or shunts
arranged In the main circuit.

With the foregoing and other objects in
view the system consists of the novel con-
struction, combination, and arrangement of

parts herematte:t more specifically descnbed |

illustrated in the accompanying drawmgs
which form a part of this specification, and
wherein 1s shown the preferred embodiment
of the invention; but it is to be understood
that changes, variations, and modifications
can be resorted to which come within the

scope of the claims hereunto appended.
In thedrawings, wherein like reference char-

acters denote correSpondmﬂ parts throughout
the several views, Figure 1 is a sectional ele-
vation of a circuit- ‘breaker inter posed in the
main open circuit. Fig. 2 is a transverse
sectional view of one of the supports for the
track-wire sections. Tig. 8 is a side eleva-
tion thereof. HRig.41isa f1 ont elemtlon show-
ing the trolleys carried by the train or loco-
motive. FKig. 5 is a diagrammatical view of
an electrical railway signaling system con-
structed in accordance Wlth thls invention,
and Flig. 6 is a view similar to Fig. 5.

The aumhary or shunt ecircuit or circuits,
which is or are formed through the medmm
of the electromagnetic shunt or shunts, (to be
hereinafter described,) will be hereinafter re-
ferred to as an “"auxiliary
cuits. When setting up Lhe system, as many

auxiliary circuits are employed as desired,

” ecirceult or cir--

and in the example shown in Fig. 5 but one
complete auxiliary cirenit is Shown whereas
in the example shown in Fig. 6 two complete
auxiliary circuits are Shown For each aux-
iliary circuit the necessary electromagnetic
shunt and wire connecuons are uqed As

.:wh of the auxiliary circuits is formed alike,
1t 18 thought unnecessary to show more tha,n
two and to only describe one.

Referring to the dmwmﬂs by reference
characters, the maln cir cmteompusm the con-
ductors 1, 2, and 3, preferably wires. The
canductm 2 branches off from the conductm
1. The elcotrommnetic shunt is arranged in
the main cireuit and consists of a hhed con-
tact 4 and a movable contact 5, the normal po-
sition of the latter being against the contact
4 and which is held in suc,h position through
the medium of the spring 6.

The reference character 12 denotes the mag-
nets of the shunting device.

The conductor 3 ot the main ¢ircuit is con-
nected to the fixed contact 4. The conductor
2 of the main circuit is connected to the mov-
able contact 5, while the magnets 12 are con-

nected with the conductor 1 by the conductor 7.

The auxiliary or shunt circuit consists of
the conductors 8 910711 15 16, trolleys 13 14,
and signaling device 17, whzch, as shown, is
a, telephone The conductor 8 leads from the
magnets 12 to the conductor 11. The con-

“ductor 9 leads from the fixed contact 4 to the

conductor 10. The trolley 13 14 travels upon
the conductors 10 11, respectively, the con-
ductor 15 leads from the tr olley 13 to the sig-
naling device 17, and the conductor 16 leads
from the trolley 14 to the signaling device 17.

The travel of the main cirenit when the aux-
lliary or shunt circuit is not formed is from
station over the conductors 1 2 _through the
contacts 4 and 5 and over conductor 3 to sta-
tion. When the cmulmrv circult 1s formed,
the travel of the current is as follows: Ove1
conductor 1, branch 7, through the magnets
192, conductm‘s 8 11, trolley 14, conductor 16,
S]OI’]EL]H]G device 17 conductor 15, trolley 13,
conduotom 10 9, contact 4, and conductm 3.

Theconductors 10 and 11 are whatare termed
" track-conductors ” and preterably are con-
structed of wire. The conductors 10 and 11

are arranged in proximity to the track-bed

and are &11‘11’}06(] 1m sections, each section con-
sisting of a pair of aonductms the pair be-
ing dem gnhated by the reference c,hf_u' acters 10
and 11.  Each section of the track conduc-
tors or wires is separate from the adjacent
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section of the track conductors or wires. By
separating each section of the track conduec-
tors or wires separate auxiliary or shunt cir-
cuits are formed which cooperate with the
‘main circuit.

The system as illustrated 1s shown set up
for use in connection with a telephone, al-
though any other manner of signaling can be
employed, and the telephone is designated by
the reference character 17 and is carried by
the locomotive, although it can be carried by
one of the cars of the train, and to the tele-
phone is connected the conductors15 and 16.

These latter, as before stated, are connected

with the trolleys 13 and 14, which are carried
by the locomotive or, it desired, can be car-
ried by one of the cars of the train. The
trolleys 13 14 depend and, as before stated,
contact with the track-conductors 10 11,which
are arranged in proximity to the track-rails
and supported above the ties 18 through the
medium of the insulators 19, mounted on the
inner end of a counterbalanced arm 20, piv-
oted to the support 21, as at 22, there being
as many counterbalanced arms 20 as is de-
sired, and the function of making the said
arms counterbalanced is to cause the conduc-
tors 10 11 to bear against the trolleys 13 14,
or, in other words, cause the conductors 10
11 to be also in contact with the trolleys 13
14 when said trolleys are passing over one ot
the sections of the track conductors or wires.

Arranged at a point in svitable relation with
respect to the track-bed are the poles 23 for
supporting the conductors 1, 7, and 3 and
also for supporting the electromagnetic shunt
devices.

The main circuit when used In connection

with a telephone signaling apparatus 1s what
" may be termed ‘‘anormally open circuit,” as
such term is generally used in telephonic
work to denote the fact that no current 1s on,
rather than a broken metallic circuit, as the
term ‘‘ open circuit” literally denotes. Asa
matter of fact the metallic circult is, to be
sure, closed normally. | |
In Fie. 6 of the drawings a two-train sys-
tem is set up so that two trains can commau-
nicate with each other as well as communi-
cate with the headquarters’offices. Normally
without any trains on the road the position
of all the electromagnetic shunt devices will
be the same as shown at A in Fig. 6. Under
these conditions the current will travel from
the positive ground at office C by conductor
1, thence conductors 1 2 through movable
contact 5, stationary contact 4, and onto con-
ductor 3, and so on until ground at the nega-
tive end at office D is reached. Under such
circumstances it is evident that it 1s normally
a closed circuit. In telephone-work the wire

normally has no current turned on and is
usually called an ‘‘“open cireuit,” not that the
metallic connection is broken at all, but be-
cause there is no electric current all the time,

' negative pole at D.
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as it is under the Morse telegraphic system.
Reverting again to Fig. 6 of the drawings,
should there be two trains on the road, as soon
as their trollevs come in contact with the
track-rails the batteries carried by their tele-
phone will energize the magnets 12, which
draws the movable contact 5 away from the
stationary contact, which action shunts the
current flowing through the conductors in a
manner hereinbefore referred to and causes |
it to flow over conductors 1 7, through mag-
nets 12, conductors 8 11, trolley 14, conductor
16, signaling device 17, conduetor 15, trolley
13, conductors 10 9, contact 4, and conductor
3. to other end of line or to and through the
next train-signaling device or telephone in
circuit. It is to be understood that the bat-
teries carried by the train should be strong
enough to energize the magnets 12. The
wires 1 and 3 lead to headquarters’ ofiice,
where they are grounded or the current re-
turned on a return metallic circuit.

The operation set forth in the preceding
paragraph is had when a telephone 1s em-
ployed. Consequently the main circuit 1s per-
manently open. Shoulda ‘* Morse” key and
sounder be substituted for the telephone, it
would be necessary to employ a closed cir-
cuit: otherwise the operator on the train could
not ‘‘break” the operator sending to him.
The term ‘“main circuit” is employed as
ogeneric to permanently-open or a perma-
nently-closed circuit. If desirable, a ground-
wire can be attached to either of theelements
15, 16, and 17. -

The batteries that are placed at C and D,
Fio. 6, are harmoniously opposed to each
other—7z. e., the positive pole at C and the
In the train are carried
other batteries which are also in harmonious
polarity with those at C and D, having the
positive pole connected with conductor 16 and
the negative pole connected with conductor
15. However, if the resistance through the
movable contact 5 and stationary contact 4 be
oreater than through magnet 12 and conduc-
tors 8, 11. 14, 16, 17, 15, 13, 10, and 9, the cur-
rent will take this route when a pair of trolleys
comes on thatsection. However, if the train
carries batteries,it will make assurance doubly
sure in the energizing of the magnet 12. As
long as there is a metallic circuit 1n contact
when the trolleys move upon the section of
track-wires it will energize magnet 12, divert-
ine the flow of current down through the
track - wires. The batteries carried by the
train, as before stated, should be strong
enough to energize the magnet 12, thus pull-
ing the movable contact away from the sta-
tionary contact and diverting the current to
the track-wires.

It will be evident from a system set up In

' the manner as hereinbefore pointed out that

signaling can be had between two or more

locomotives or trains and between a locomo-
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tive or train and a station, as the trolleys of
the train will be traveling over sections of
the track conductors or wires simultaneously,
s0 as to form auxiliary circuits, each coop-
erating with a main circuit. As the trolleys
leave one section of the track conductors or
wires and pass upon another section of the
track conductors or wires an auxiliary circuit
will be broken and a new one formed. The
auxiliary circuit which has been broken will
not be formed again until another pair of
trolleys travels upon that section of the track
conductors or wires which forms a part of the
said auxiliary circuit which has been broken.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Lietters Patent, 1s— |

1. Inanelectrical railway signaling system,
a maitn circuit, a plurality of independent pairs
of conductors, a magnetic shunt device inter-
posed 1n said main circuit, auxiliary-circuit
wire connections between each pair of said
conductors, said device and said main circuit,
and means traveling upon said independent
palrs of conductors and cotperating with said
auxiliary-circuit wire connections for form-

Ing separate auxiliary circuits codperating

with said main circuit.

2. Inanelectrical railway signaling system,
a main circuit, a plurality of independent pairs
of wire conductors, a magnetic shunt device
interposed in said main circuit, auxiliary-cir-
cult wire connections between each pair of
sald conductors, sald device and said main
circuit, a pair of trolleys electrically con-
nected with a signaling deviceand adapted to
travel over said independent pairs of conduc-
tors, said trolleys when traveling over each
pair of conductors forming an auxiliary cir-
cult codperating with said main circuit, and
a counterbalanced means for retaining said
conductors in contact with said trolleys while
these latter are traveling over each independ-
ent pair of conductors.

3. An electrical system for signaling from
a moving train, embodying a plurality of in-
dependent pairs of conductors arranged in
close proximity to the track-rails and adapted
to be engaged by trolleys carried by the mov-
Ing train, and a counterbalanced means for
supporting said conductors and for retaining
them in contact with the trolleys when the

latter are traveling over the conductors.

- 4. Inanelectrical railway signaling system,
comprising a permanently-open main circuit
embodying a fixed and a movable contact and
electrical conductors suitably connected with
said contacts, and an auxiliary circuit coop-
erating with said main circuit and compris-
Ing an electromagnetic device connected with
one of the conductors of the main circuit
and cooperating with said movable contact,
said auxiliary circuit further comprising a
pair of electrical conductors electrically con-
nected with said fixed contact and said elec-

tromagnetic device and means traveling upon
sald pair of electrical conductors for bridging
them.

5. An electrical system for moving trains,
comprising a main circuit, a pair of parallel
conductors, an electromagnetic device con-
nected with the parallel conductors, trolleys
carried by a moving train and traveling over
said parallel conductors, and connections be-
tween the conductors, magnetic device, and
main circuit, whereby the electric current of
the main circuit may be shunted or diverted
to flow through said parallel conductors, trol-
leys,connectionsand return to the main circuit.

6. Inanelectrical railway signaling system,
embodying a eircuit breaking and forming

‘means consisting of an electromagnetic de-

vice, a fixed contact, a movable contact co-
operating with said fixed contact and the elec-
tromagnetic device, said movable contact
adapted when said electromagnetic device is
energized-to be moved against said device,
thereby forming an auxiliary circuit for clos-
ing the main cireuit, and suitable main and

auxiliary circuit forming connections codp-

erating with said fixed contact, said movable
contact and said electromagnetic device.

7. Inanelectrical railway signaling system,
a plurality of independent pairs of conduct-
Ing-wires, a traveling means contacting with
sald wires for bridging them, a counterbal-
anced support for said wires, said support
adapted to keep said wires in contact with said
traveling bridging means, and main and aux-

iliary circuit wire connections codperating
- with said traveling bridging means and said

independent pairs of conducting-wires.

8. Anelectrical railway signaling device for
moving trains, comprising a main cireuit,
electromagnetic means interposed in said cir-
cult and connected with the train for shunt-
ing the current of the main circuit, forming
thereby an auxiliary circuit cooperating with
the main circuit to permit of sighaling to or
from the train from or to a station, and means
for automatically breaking the auxiliary cir-
cuit.

9. Inanelectrical signaling system for mov-
Ing tralns, a main circult, electromagnetic
means 1nterposed in said circuit and connect-
ed with a pair of trains for shunting the cur-
rent from the main circuit to form auxiliary
circuits cooperating with the main ecircuit

to enable the signaling from one train to the

other or from the train or trains to a station
or from a station to a train or trains, and
means for automatically breaking the auxil-
lary circuits.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses. . --
LEONIDAS N. LYON, Jr.
Witnesses:

K. A. NESRSTA,
W. WiLLEFORD.
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