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To all whom it may concern:

beit known that we, WILLIAMS. COOK and
MOSES CHALMER COOIL, of South Omaha,inthe
county of Douglas and State of N ebmska:
have invented certain new and useful Im-
provements in Railway-Car Telegraphy; and
we do hereby declare that the following is a
full, clear, and exact description thereof,
which will enable others skilled in the art to
which it appertains to make and use the same,
reference being had to the accompanying
drawings, and to the letters and figures of
reference marked thereon, which form part of
this specification.

This invention relates to certain improve-

ments in electric railway signaling and teleg-
raphy, and more particulaﬂy to an improved
system of telegraphing or transmitting sig-
nals between a station or stations and a mov-
ing train, vehicle, or railway-car, and to an
1mproved system of electric railway signaling.

The object of the invention is to provide an
improved system of telegraphing between
stations and a moving train exceedingly sim-
ple 1in construction, arrangement, and opera-
fion, requiring a minimum number of instru
ments and cireuits; and afurther object is to

- provide an improved system of signaling and

telegraphing particularly adapted for freight-
tlalns, and whereby the engineer and also
the occupants of the caboose will be notified
it the train parts.
plished by and this invention consists in cer-
tain novel features of construction and in
combinations of parts more fully described
hereinafter, and particularly pointed out in
the claims.

Referring to the accompanying drawings,
FFigure 1 1s a diagrammatical view of the sys-
tem, showing a moving train and the station.
Fig. 2 is a diagrammatical view showing the
system adapted fora somewhat different pur-
pose. Ifig. 3 is an enlarged detail elevation
of the line-conductor and supports, showing
the trolleys of a train or car thereon. Figs.
4 and 5 show the front and rear trolleys, re-
spectively, in elevation. Fig. ( is a top plan
of one of the circuit-closers in the line - wire
of Ifig. 3. Fig. 7 is an enlarged elevation of
one of the circuit makers and breakers in the
line-circuit,

These objects are accom-

In the drawings, the reference-letter « in-
dicates a vehicle or
track. One car of the trainis provided with

| a telegraph-key b andrelay c of any ordinary

or suitable construction.

A line-conductor d extends parallel with
and above the track, and 1s supported by
suitable hangers ¢, located a distance apart
and supported by suitable posts or the like

and eross-wiressecured thereto. Eachhanger |

preferably consists of a vertical stem on 10(1
having the two oppositely-branching arms f

t f turned up at theirouter ends tosupport the

two parallel signaling-wires g ¢ a suitable dis-
tance apart and above thelower extremity ot
the stem of the hanger. The telegraph line-
wire ¢ is carried by the lower ends of said
stems, and hence islocated in a vertical plane,
extending substantially centrally between
said wires gg. The line-wire is broken into

| separate sections, each sectionextending from

one hanger to the next adjoining hanger.
The opposite ends of these sections are suit-
ably, rigidliy, and electrically secured to the
lower edges of vertical metal plates ¢ 7/, and
these plateb at their inner vertical edﬂ*es hav-
ing flanges firmly bolted 10 the lower ends of
-the hanwel-stemb

The two plates 7 7/, secu red to each hanger,
are insulated from each other and from the
stem by insulating material 7%, interposed be-
tween flanges of the plates and the stem-
Each pair of plates carries a circult maker
and breaker to electrically connect and dis-

car or train on a railroad-
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connect the two line - wire sections carried -

thereby, each circuit-breaker consisting of a
stationary contactor strip s, of condugling ma-

terial, electrically secured to plate 2 and ex-

tendmn beside but insulated from the plate
7, and the movable contact consisting of a
metal rod s, pivoted within its 1611‘3‘1311 by a
bolt to a side of the plate ¢, so that its’ lower
end can swing into or out ol electrical en-
gagement with the stationar y contact.

Each train is provided with a front trolley
i and a rear trolley k', each trolley consist-
ing of a U-shaped frame_ha,ving rollers [ [
mounted on the upper arms of the frame and
running on the wires ¢ ¢, and thus suspend-
ing the tro olley therefrom. In i1ts lower por-

l tlon the trolley-frame is provided with a con-
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and thereby swing the lower end of

tact-roller m, yieldingly bearing up against
the line-conductor and e¢arried by and insu-
lated from a horizontal rod n, vertically mov-
able between the vertical arms of the frame
and held up by springs, as shown. A coiled
conductine-wire ¢ extends down from each
trolley to the train,and these two trolleysare
electrically connected, as shown, by a partial
circuit 4, extending through the train and in-
cluding said telegraph-instrumentsin one car
thereof. 'T'he wire o of each trolleyis in elec-
trical connections with the line-wirethrough
the roller m, a brush p, bearing on the pe-
riphery thereof, and a bmeket (0, carrying
such brush.

The front trolley of each train is provided
with an inwardly-extending rod #, arranged
to strike the upper end of the movable rod s
of each circuit-closer of the line-conductor,
satd rod
from entrawement with the stationary contact
and break the continuity of the main circunit
through the line-wire, and cause the circuit

to be completed through the front trolleyand.

wire o, the train-cireuit, and the rear trolley
and wire o-on the other side of the break
caused by the circuit-breaker. As the rod s

18 rocked to break the circuit by the front
trolley, the lower end of said rod is caught
and held by a spring-cateh 5. _The rear trol-
leyof each frain is provided with an inwardly-
extending rod r’,arranged to strike the lower
end of the movable contact-rod of each cir-

~cuit-closer as the trolley passes along and
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throw them to their normal positions in en-
gagement with the stationary contact, and
henee completing the continuity of the line-
wire behind the train. It will thus be seen

that as the train proceeds the front trolley

breaks the line-wire at each hanger, while the
rear trolley again closes the break Hence
the train- CII’CUlt forms a branch closing the
line-circuit between the sections of the line-
wire. The telegraph-instrumentsof the train
are thus directlyin the line-circuit, asin ordi-

nary telegraph-lines between stations, avoid-

ing all the difficulties heretofore experienced

in railway-car telegraphy.

In Fig. 1 the reference-letter u indicates a
station anywhere along the railway-line, pro-
vided with a suitable source of electricity 1
and any ordinary telegraph-instruments 2 and
3, such as in the train. The line-circuit is of
course grounded at opposite ends, as shown.
There can be any desirable number of sta-
tions or trains in the one-line cireuit. |

The operation of the system is clearly ob-
vious and evident from the foregoing desecrip-
tion and the drawings.

In Fig.2 this'same general system isshown
armn-ged' and particularlyadapted for freight-
trains. In this figure the wire 4 extends
throughout the length of the train, from the

engineer’s cab a” to the caboose or last car of
| the train ¢b.

The telegraphline-wire d is not broken into

the sections or provided with the closers de- |

| seribed in Ttig. 1,

447,943

nor are the front and rear
trolleys pmmded with the circuit breaking
and closing devices. 6 6 indicate the con-

nections from the signal line-wires ¢ ¢, ex-
tending down from each trolley to the loco-

motive and caboose, respectively, each pair

of wires 6 6 being 1101'ma,113 orounded by con-
nections 7, and throu_.Oh the c&r-a:«;les oT gear-
ing and wheels. Inthecaboose each connec-
tion 6 passes through the operating-magnet
of a bell 8, and In the locomotive both con-
nections 6 6 forming a circuit through the
electro-magnetic operating mueha,nibm of a
bell 9. This si ignaling system over the line-
wires g ¢ and in the train is set forth and
claimed in our pending application, Serial
No. 330,414, filed November 15, 1339.

The locomotive and caboose are each pro-
vided with a relay or other suitable electro-
magnetic mechanism 10 and with alocal bat-
tery 11, and a battery 12 is located in the con-
1lect10n 4 through the train. The parts are
S0 constructed tlmt the circuit is through
connection o of the locomotive from the tele-
graph line-wire to the relay 10 of the locomo-
tive, and through the same and connection 4
(and its source of electricity) to and through
the relay of the caboose, and the connectlon
o of the caboose to the telegraph line-wire
again. In the locomotive or caboose this cir-
cuit is provided with suitable telegraph receiv-
ing and transmitting ms’rruments (not here
shown,)as seen 1n Fig. 1. It will thusbeseen
that a cirenitisnormally c¢losed through the re-
lavsand battery 12 over connections 4, thereby
normally energizing the relaysand holding the
armatures against the tension of springs 15
and out of contact with the stationary con-
tacts 14. The armature 15 and contact 14 in

the locomotive and in the caboose form the

terminals of normally-open local cireuits 16
in the locomotive and in the caboose, the
locomotive local circuit including battery 11
and bell mechanism 9, and the caboose local
circuit includes battery 11 and bell mechan-
ism 17. Thus if the train happenedto break,
of course the connection 4 will be parted and
the circuit through the same broken, whereby
the relays lose thelr energizing power, and
the armature 15 is drawn back by its springs
into contact with contacts 14, thereby closing
the local ecircuilts and sounding the alarms
therein, and thereby instantly notifying the
ocenpants of the caboose and of the loco-
motive that the train has parted. The re-
lay in the caboose 1s s0 connected as to en-

gage the connection from the signal-wires to

the ground, and automatically ground the

signal-wires through the rear trolley and the.

gearing of the car when the local circuit 1s
¢losed. IHence when a train is parted and

the lagging portion of the train should main-
tain such a distance from the advance por-
tion as to be in danger from an approaching
train the approaching train would receive a
““danger-gignal” in time to stop.

It is evident that various changes might be
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resorted to in the form and arrangement of | ment mth sald stnp, and the trolleys to Swmﬂ‘_-

the parts deseribed without departing from
the spirit and scope of ourinvention. Hence
we do wish to limit ourselves to the precise
construction herein set forth.

What we claim is—

1. In an electric-railway system, the combi-
nation of the line telegraph-wire broken into
insulated sections, normally-clnsed cirenit-
closers located at the breaks between the sec-
tions, a vehicle or train having a partial cir-
cult extending therethrough, including tele-
graphing-instruments, a front contact device
electrically connected with the front end of
sald partial circuit and engaging said line-
conductor and carrying means to throw open
said circuit-closers, and the rear contact de-
vice connected with the rear end of said par-
tial eircuit and engaging said condactor and
provided with means m-mnged to close the
closers opened by the front contact, as set
forth.

2. An electric railway-signal comprising a
line telegraph-conductor divided into insu-
lated sections, normally-closed circuit-closers
at the breaks between sald sections, a vehiele
or vehicles, a partial circuit extending there-
through, including telegraph-instruments, a

~front and a rear contact-trolley connected, re-
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spectively, with the opposite ends of said par-
tial eircuit and maintaining constant electric
connection with said line-conductor, the front
trolley provided with means arranged to open
sald closers and the rear trolley provided with
means arranged to close the closers opened
by the front closer.

3. An electriz railway-signal comprising a
line-conductordivided into insulated sections,
normally-closed circuit-closers at the breaks
between the sections, each comprising a
swinging contact, a vehicle or vehicles hav-
Ing a partial circuit therethrough, including
teleﬂl'a,phing-instmments, a front and a rear
trolley electrically connected with opposite
ends of said eircuit, respectively, and trav-
eling on and mamtmmnﬂ* constant contact
wlth said conductor, the front contact hav-

Ing an arm or projection arranged to en-
gage sald swinging contacts to open the clos-

ers and the rear trolley having an arm or pro-
jection arranged to engage s..-;ud contacts to
close the closels

4. In an electric railway-signal, the line-
conductor divided into insulated sections,
supports therefor, and normally-closed cir-
cuit-closers at the breaks between the sec-
tions, each comprising a rigid metal strip
electrically connected with one section,and a
vertical swinging bar electrically connected
with the adjoining conductor-section and ar-
ranged to be swung into or out of engage-

sald bars. .

5. In combination, hangers, vertical metal
plates rigidly secured on oppomte sides of
and insulated from the hangers, the line-con-
ductor sections at their enﬂs secured to said
plates, and the circuit-closers located at the
breaks between the sections and comprising
the stationary and swinging metal strips car-
ried by said plates. '

6. In combination, the signal and telegraph
conductors, a train of Vehlcles, the front and
rear contact devices having separate contacts
traveling on the telefr'rclph and signal con-

ductors, a partial circuit connecting " the tele-

oraph - conductor contacts and extendmn‘
throuﬁhoutthe vehicles, asource of elec,tmclty
in said cireuit, Separdte circuits from the sig-

nal-conductor cont.;wts in the front and rear
vehicles and grounded through the same, &
source of electricity and alarm in each signal-
circuit, normally-open local circuits in the
front and rear vehicle, each having an alarm
and including the source of electricity in the
signal-circuits, and electric magnetic devices
in said partial cirenit controlling cireuit-clos-
ers 1n said local c¢ircuits, as set forth

7. The hangers su pportmﬂ a pair of pal'al-.

lel wires, the line-conductor formed in-sec-
tions, eaeh section at its ends being secured
to plates secured to and insulated from said
hangers, and a circuit maker and breaker for
each break between the line-conductor sec-
tions carried by said plates, in combination
with a train or vehiele having trolleys trav-
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eling on said wires and bearing on said con-

ductor and adapted to operate said circuit-
closers, substantially as described.

8. A line-conductor extending along the
track, in combination with a moving train
having front and rear contacts electrically
engaging said conductors, a partial circuit
extending through the train and at its oppo-
site ends respectively connected with said
conductors, telegraphing-instruments in said
partial circuit, a source of electricity, open
local circuits at the opposite ends of the train
having batteriesand alarms, and electro-mag:-
netic devices in circuit with said partial eir-
cult and controlling circuit-closers in the lo-

cal circuits and mq'anwed so that the local
circuits will be closed when sald partial eir-

cuit 1s broken.

In testlmouy that we claim the foregoing as
our own we affix our swnature& In presence

of two witnesses.
WILLIAM S. COOI_{.
M. CHALMER COOK.

Witnesses: .
C. H. SOBOTKER,
E. K. WELLS.
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