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To all whom it may concern : | |
Be it known that we, FRED. A. SHAW and
HENRY K. JUDKINS, citizens of the United
States, residing in Portland, in the county of
5 Cumberland and State of Maine, have jointly
invented certain new and useful Improvements
in Eleetrie Signaling Apparatus for Railway-
Trains, of which the following is a specifica-
tion., o | |
ro  The object of our invention is to establish
and maintain an efficient means of intercom-
munication between the cars and the locomo-
tive composing an ordinary railway - train,
whereby determinate signals may be instan-
15 taneously transmitted from any desired portion
of a train of any length to the locomotive, and
an alarm also given automatically in the event
of the accidental uncoupling or the breaking
apart of the train, thereby not only furnishing
20 an economical, convenient, and efficient sub-
-stitute for the mechanical bell-cord and alarm-
gong heretofore in general use, but constitut-
ing an additional saféguard against accidents
arising from the separation of the train.
25 1o this end ourinvention comprises an elec-
- triesignalizingapparatusconsistingofabattery
or other suitable electric generator, preferably
placed upon the locomotive, to the poles of
which are connected two electrically-continu-
3o ous but independent conductors extending
throughout the train,which are formed by unit-
Ing or coupling the respective ends of separate
sectional conductors extending from end to
end of each individual ear; an alarm or signal
35 of suitable character, actuated or controlled
by an electro-magnet included in the circuit
of one of said conduetors, and mounted upon

-thelocomotive, and keys or circuit-closers situ- |

ated at suitable points upon or within the dif-

40 terent cars of the train, which,when actuated,
clectrically unite the respective conductors,
and thereby completethe circunit of the electric

. generator through the alarm, by which means

determinate signals may be given upon the lo-
45 comotive from any desired point in the train.

The invention further comprises automatic
circuit-cloging devices upon each car, or at-
tached to each separable section of said con-
ductors, so arranged as to give a eontinuous

go alarm byelectrically uniting the two conductors

whenever any two cars are accidentally de- |

time keeping them electrically separated from

| tached from each other, together with mannal

circuit-breakers or keys upon each of said sec-
tions,whereby the said antomatic operation of -
the alarm may be prevented when the carsare ¢«

to be purposely separated.

The invention further comprises certain im-
provements in the construction of the couplings
for uniting the sectional conductors, whereby
the above results are conveniently and effi- 60
ciently attained, together with special devices
for grasping aud holding the ends of the con-
ductors at the rear of the train, at the same

each other. _ |
The invention also embraces certain details
in the construction of the various parts of the
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apparatus, as hereinafter more particularly set

forth. | - |

In the accompanying drawings, Figure 1 is »o
an elevation showing the locomotive and one
car of a railway-train and exhibiting the gen-
eral arrangement of our improved signaling
apparatus in its application thereto. Fig. 2
is a theoretical diagram illustrating the elec- 7
trical circuits. Ifig. 3 is an elevation of one
portion of the two-part coupling for uniting
the sections of the condunctors, of which cer-
tain portions are broken away to exhibit the
construction more clearly. Ifig. 4 is a verti- 8o
cal longitudinal section of the other portion
of the same coupling, showing its internal con-
straction. Xig. b5 represents the two parts of
the coupling when united to form two electri-
cally - continuous conductors insulated from 8c
each other. Ifig. 6 1s an elevation, partly in
section, of the dummy-coupling and elip, con-
stituting devices for grasping and holding the
open ends of the conductors at the rear of the
train; and IFig. 7 is a detached view of the go
clip shown in Ifig. 6. |

The organization of the electrie circuit in -
our apparatus 1s substantially the same as that
used in the ordinary electric call,and is shown
In Iigs.1land 2. It consistsof anormally-open ¢

‘direct and return circuit extending through-

out the length of the train, and including an
electric - generator, It, and electro - magnetic

bell B upon the locomotive, which may. be

either a self interrapting or vibrating or a sin- 100
gle-stroke bell, the former being considered
preierable. Suitable keys, cireunit-closers, or
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press-buttons, K K, of well-known construe-
tion, are placed in any required number of
convenient locations upon or within the sev-
eral cars, preferably at the ends, and some-

times in the middle thereof, as shown in the

figures. Upon the completion of circuit of the
Oenerator I% through the alarm-bell I by the
glﬁsmn of any one of the keys K K, an alarm
is sounded upon the bell B, and by 'the use of
a predetermined code of signals any required
information may be conveyed to the engineer

by the conductor in a well-known manner, in

whatever part of the train the latter may be.
I'he detached longitudinal conductors ex-
tending through each carof the train, as shown
at O and C’ in Fig. 1, may consist of any suit-
able insulated metalhc wiresor rods,and these
may be fastened to the interior or the exterior
of the car, or may be inclosed within the wood-
work of the sides or roof. At each end of each
car, over the exterior end platform, these con-
ductors terminate, preferablyin a flexible elec-
trie cord, D, (see I'igs. 3, 4, 5, and 6,) which is
preferably made up of two-stranded conduct-
ors ¢ ¢/, enveloped in an insulating-covering,
d, which should be protected by a braided or
woven covering in a weli-known manner. The
extremity of the flexible double conducting-
cord D terminateswithin one porfion of a two-
part coupling, which is so arranged that 1t
may be umted with the correbpondm part at-
tached to the conductors of the adjacent car of
the train. When these are united, which may
be done, as hereinafter explained, by merely
pressing them together, the two-part coupling
is completed and the two sections of conduet-

ors upon the two adjacent ears are electrically

united longitudinally, and at the same time
insulated from each other. ~

The two parts of the coupling herembef{ne
referred to areé precisely similar to each other
In every respect, and it will therefore suffice
to describe the internal construction of one of
them, as illustrated in Figs. o and 4. The
body of the coupling consists of & hollow shell
orcase,formed of suitableinsunlating material—
such as hard rubberor vulcanite—and 1s pref-

erably of a cylindrical form, with one flat and

one hemispherical end.

A shallow eylindrical echamber, f, 18 formed
1n the flat end or {face of the shell 1f, and this
chamber is partially closed by a metallie con-
tact-ring, G, of annular form, which is pro-
vided with a threaded flange, ¢, whereby it is
screwed upon the face end of the shell I', The
flange ¢ 1s of a semicircular or beaded cross-

- section, and projects radially beyond the cir-
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umfereuce of the shell I, as Dbest seen in
Fig. 3.

Within the Lh‘lmber I is placed a metallie

contact-plate, I, which is in the form of a flat
disk, but has a central cylindrical projection,
t, upon 1ts oufer surface, normally extending
through the opening of the contact- plate g. but

without touching the same, as seen in Iig. 4.

The contact- plate I is normally held against

means of a spiral spring,

L3089

J, inclosed within a
metallie eylinder or tube, H which 18 inserted
into the central opening pftssmﬂ through the
shell I¥, to which opening it is closely ﬁtted
The central opening of the shell is made of
enlarged diameter at the rear end, and 1is
closed by a screw-plug, M, having a central
aperture large enough to receive
conducting-cord D, which plug is capable of
being removed for the more convenient at-
tachment or adjustment of the terminals of the
electric conductors, ag hereinafter shown.
Kachshell IF,withits attachments, formsone-
half of the two-part coupling, and 13 provided
with resilient spring-fingers N and N/, which
are fixed longitudinally to 1fs exterior by
means of screws n and n’, or otherwise. One
of these two spring-fingers, as shown at N, 1s
extended backward, and terininates in a little
spring-key or eircuit-breaker, O, provided with
a button or knob, which key normally bears

against a contact-stop, o, upon a bracket, I?,
‘secured to the exterior of the shell ¥/, and to

which one of the conductors, as ¢, of the flex-
ible cord D is electrically united. The re-
maining spring-finger, N’, which is placed at a
point diametrically opposite the spring-finger
N, 1s constructed and arranged in the same
manner, but has no electrical connections, and
is therefore not provided with a key or circuit-
breaker. 1twill be understood,therefore,that
one of the conductors, as ¢, entering the coup-
ling, terminates in the spring-finger N, passing
intermediately through the key or cireuit-

breaker O. The other conductor, as ¢/, of

which the spiral spring J forms a part, termi-
nates in the metallic projection ¢ upon the
yielding contact-plateI; but,inasmuch as both
these terminals are normally in clectric con-
tact with the metallic contact-ring G, as long
as the two partsof the coupling are separated
the conductors ¢ and ¢ will thereby be elec-
trically anited. When, however, the two parts
of the coupling are pressed together, as shown
in If1g. 5, the spring-finger N of the one part
of the coupling slips over the projecting flange
g of the other part, and vice versa, while at
the same time the projections 7 ¢+ of the re.
spective parts of the coupling are brought in-
to contact with each other, and thus by the
yvilelding of their respective springs J J are
forced away from the contact-plates G G, thus
interrupting the previously-existing eclectric
connection therewith.

By tracing the connections.in Ifig. 1t will
be understood that an eleetric carrent en-
tering by the conductor ¢, as denoted by the
arrow, will now pass first to the bracket P,

thence through the key O and the spring-fin-
ger N tothe contact-rings (x G of the two parts

of the coupling which are now in contact, and
thence out by the corresponding spring-finger
Nofthe otherpart of the coupling, (notshowmn,)
and so on through the next section, returning
(1 case the circuif is closed) by the conductor
¢/, and passing directly through the yielding

the iuner surface of the contact-ring & by | contact-plates 1 I, which are now in contact

the flexible 7
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- stantly force the contact-plate 1 against the
. contaet-ring G, establishing a connection be-
-tween the two conductors and sounding a con-
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~or D.

1.0

of the corresponding coupling nearest the loco-

50

ing the couplings more firmly together.
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- fore set forth, of an electric generator, two
~continuous independent conductors, respect- |

6o

-carinasuitable position a stationary or dummy

(shown in TFig. 6 and in the detached view,

~from, and to keep the key thus depressed un-

‘naling apparatus for railway-trains, consisting
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with each other,but aredetached from the con- |
tact-plates G G. If,however, the coupling be
again pulled apartorseparated—an ocearrence.
which will take place whenever sufficient force
18 applied to overcome the elasticity of the
spring-fingers N and N’—the spring J will in-

|

}

tinwous alarm upon the locomotive. |

In order to maintain the separation between
the two conductors ¢ and.¢’ at the rear of the
train, whichis essential totheproperoperation
of the apparatus, I provide at each end of each !

coupling, as shown in Fig. 6, which consists
of a block of insulating material of eylindrical
or other proper form, corresponding to that of
the couplings hereinbefore deseribed, and
which is provided with similar spring-fingers,
N? and N for engaging the adjacent half-
coupling.  This dammy-coupling is provided
with an insulated surface, I}, which serves to
press back the yielding contact-plate I of the
termninal half-coupling, separating it from the
contact-ring G in the manner hereinbefore ex-
plained, and clearly shown in Fig. 6, so that
when this 1s inserted into the dummy the cir-
cuit is held open at the rear of the train, as
required. 1 also provide a spring-clip, S,
Kig. 7,) which is affixed in a convenient posi-

tion to the upper portion or roof of each car,
over the end platform, and which serves to

hold the slack or bight of the flexiblé conduct-

In order that the train-men may be able to
nncouple any portion of the train when neces-
sary without giving a false alarm, it is only
necessary to depress the key O upon that part

motive before separating the other part there- i

til the same has been inserted into the dummy-
coupling, as shown in Fig. 6. In this manner
separate cars of a train may be coupled up and
uncoupled by the attendants at will without |
transmitting an unnecessary alarm to the loco-

motive. "Supplementary springs T T/ are pref-
erably made use of, which bear against the |
spring-fingers N N’, and thereby assist in hold-

We ¢laim as our invention— | .
1. The hereinbefore-described electric sig-

in the combination, snbstantially as hereinbe-

ively forming extensions of the opposite poles
of the gencrator, extending throunghout the
train and formed by uniting the respective
ends of sectional conductors traversing the in-
dividual cars of the train,-an alarm or signal
actuated or controlled by an electro-magnet
placed upon the locomotive and incladed in
one of sald conduectors, manual circuit-closers
upon or within the train for producing deter- |

3 .

minate signals npon the locomotive by electri-

cally uniting the respective conductors, auto-

matic cireuit-closers atfached to each section 70

of said conduectors for giving an alarm by elec-

trically uniting them when the cars are acci-
dentally separated, and manual circuit-break-
ers upon each section of said condunctors for
preventing said automatic operation of the
alarm when the cars are purposely separated.

75

2. The hereinbefore-described coupling for

both mechanically and electrically uniting the
detached sections of a direct and return elec-
tric conductor, constituting a railway-train-

30

signaling circnit, which consists in the combi- -

nation, substantially as hereinbefore set forth,
of two hollow shells or cases of non-conducting
material, having open abutting ends, resilient
fingers upon the exterior of each shell for
grasping and holding the adjacent shell, which
respective fingers are also electrically united

with each other when in this position, to form -

a continuous conductor outsideof the coupling,
and yielding contact-plates within the respect-
1ve shells, which make contact with each other
to forin a second continuous conductor inside
the coupling. -~ - |

J. The hereinbefore-deseribed coupling for
Doth mechanically and electrically uniting the
detached sections of a direct and return con-
ductor, constituting a railway-train-signaling
circuit, which consists in the combination, sub-
stantially as hereinbefore set forth, of two hol-
low shells or cases of non-conducting material,
having their open ends faced with surround-

‘ing metallic contact-rings, resilient contact-

fingers secured longitudinally to the exterior
of each shell and projeecting beyond the open
end thereof to grasp and make electric contact

and yielding contact- plates which, when
brought together, mutnally hold each other
out of electric contact with the inner surfaces

92

93
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105
‘with the metallic ring upon the opposite shell,

of the metallic contact-rings against which 110

they are normally pressed. |

4. The combination, substantially as herein-
before set forth, of a hollow shell or case of
non-conducting material, a metallic contact-
ring surrounding the open end of said shell, a
resilient contact - finger normally in eleetric
c¢ontact with said ring, secured longitudinally .
to the exterior of the shell and projecting be-
yond 1its open end, a yielding contact-plate
normally held against the inner surface of the
metallic contact-ring by the elasticity of a
spring, and two electric conductors united, re-
spectively, to the external contact-finger and
to the internal yielding contact-plate.

5. The combination, substantially as herein-
before set forth, of a railway car or vehicle, a
direct and a return electric conductor extend-
ing throughoutthe length of said car, terminal
couplings at eaeh end of said conductors,
whereby they may be united to the correspond-
ing conductors upon the adjacent cars to form
continuous conductors throughout a train, and
a circuit-breaking or dummy coupling at each
end of said car for grasping and holding the

.... —_
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1s placed at the rear of the train.

6. The combination, substantially as herein-
before set forth, of a railway car or veliicle, a
direct and a return electriec conductor extend-
ing throughout the length of said car, termi-

nal couplings at each end of said conductors,
whereby they may be united to the correspond-

1ng conductors upon the adjacent cars to form
continnous conductors throughout the train,
a circait-breaking or dummy coupling at each
end of said car for grasping and holding the
terminal coupling when the car is placed at
the rear of the train, and a spring-clip at each
end of the car for holding the slack of the elec-
triec conductors when attached to said dummy-
coupling. o |

7. The combination, substantially as herein-
before set forth, of a shell, case, or block of
non-conducting material, resilient fingers se-
cared longitudinally thereto and projecting
beyond its outer end, for grasping and holding

the contact-ring upon the abatting end of one |

part of a double coupling, a non-conducting
abutting surface for forcing the yielding cou-
tact-plate of said coupling out of electric con-

J

1
T

‘neighboring terminal coupling when the car | tact with said contaet-ring,-thereby forming

a circuit-breaking or dummy coupling for the
attachment of the terminal coupling of the

train and preventing the automatic closing ot

the cireuit. - |

8. The combination, substantially as herein-
before set forth, of a separable two-part coup-
ling, forming when nnited parts of a continu-
ous direct and a continuous return electric

“conductor, a spring circuit-closer-attached to

each part of said coupling, for automatically
connecting the direct and return circuit when
the same is separated from the othier part of
the coupling, and a mannal circuit-breaker or

30
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key upon each part of the coupling, for inter- .

rupting the circuit through said conductors at

~will, thereby enabling the cars to be separated,

when necessary, without closing the cireunit.

In testimony whereof we have hereunto sub- 45

scribed our names this 8th day of January, A.
. 1883. -
| FRED. A, SHAW,

HENRY E. JUDKINS.

Witnesses :
GEORGE K. BIRD,
WM., M. PAYSON.
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