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g all whony it may concerty:

Be it known that I, TinwooDp ¥. JORDAN, a

citizen of the United States, residing at Som-

erville, Middlesex eounty, State of Massachu-

5 setts, have invented certain new and useful

“ Tmprovements in Train-Signaling Apparatus,
of which the following is a specification.

"~ My invention velates to electric appliances
used upon railway - trains for establishing
ready communication between the engineer
‘in the engine-cab and the conduetor or other
person within-or on any of the carrying-ve-
hicles of the train} and the ebjects of my in-
vention ate to provide a system of electrical
communication between the engine and the
frain which shall operate instantly when re-
quired togivean audible signalto theengineer
‘and also to the operator, to provide means for
the.engineer to signal to the train, to provide
more reliable forms of couplings and connee-
tions for-the sawme, to more suitably locatethe
operative appliances emiployed in this class
of devices, and generally to perfect the ord
nary systems of railway-car telegraphs,

My invention econsists in the various fea-
tures of consfrueti

on and arrangement of

parts hereinafter pointed out. :
Referring to the accompanying drawings,
Figure 1 is a side clevation of the rear of.a
Jocomotive and the frontof a tender with cer-
Ctain of my. improvements applied thereto.
Tig. 2 is a rear elevation of the tender, show-
ing the manner of protecting the coupling
and the way the pipeis placed on the tender.
Fig. 3isa side elovation of a portion. of the
Tiood or end of the car, showing the arrange-
ment for taking up thé slack of the con-
ducter,  Fig. 4 shows & detail thereof which
1 prefer te use. Wig. 5 is a cross-section of
one of-the pl:zﬁh-buttong'whic’n. 1 prefer to
Fig.  indicates the consgtrue-
" tion of the duaimy-coupler for supporting the
_free end of the line. Wigs 7 and 8 arve ve-
spectively # erosg-section and a side eleva
“tion of the terminal-connostor, and Wigs. and
10 arve twoviews of a bloek’ for fitting said
terminal- cennector when the gireuit is in
use. Fig, 11'is o diagram showing oneof the
preferred arrangements of eircuits. ig. 12
is a disgram showing an
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other arrangement

Figs. 13 to 35 are views showing details of
construction of the connector. .

In the drawings, % represents the engine, Y
the tender, W a portion of one of the cars of a 55
train, and Xis the conductor or cable conneet-
ing thestgnal mechanism in the cab of the en-
gine with the signal mechanism in the cars.
The conductor or cable i3 preferably incased

-in pipes and passes- around the end of-the 6o
tender, as indicated in dotted lines, where it
‘terminates in a coupler aud normally when
not in use issupported inthe dummy-coupler
0’. (Shown in detail in Fig. 6.) . The ecable
passing though the cars is connected to the 63
spiral spring w’, arranged in a brass tube ¥,
situated under the cap or hood bf the car and
to which the coupling O between the cars is
connected to atlow for the extensioa and con-
traction .of the condnctor asthe ears separate 7o
or come together,so that there never shall be
nundue tension. on the coupler which would

e liable to soparate thecouple » aceidentally.

Yo Fig. 41 have shown in detail the pre-
forted form of connceting a three-wire cable 75
with the tube, and Pigs. 7,8, 9, and 10 are
enlarged details of the gonstruetion therein
shown. The partw?consistsof a metal bloek
0 which oune of the wires of the cable is con-
nected by a screw, which serves also to hold 8o
the bloek in position. This is recessed in the
forwardend at ! and is providedwith springs
wh on opposite sides, The block w81y also
connected to one of the wires and is made of "
metal with » head w’, adapted to fit the vecess 85
2wt and to be held in position by the springs v’ -

A, loaking-pinws, controlled by« thumb-lever
', is adapted to enter the opening w'in the-
block and secure it in position. 'T'he several
ivires from the blocks are grouped ina cable, 9o
which is coilad, as.shown, within the coils of
thespringw’. Oneend of the spring being se-
aunred to the conduchor, as by being. wound
closely avound if,’as shown at w® in Tig. 4,
and the other  end of the spring being fast- 95
ened to the case at the point w' it will be
avident that the loosely-coiled conductor in-
sidethe spring ean follow the movements of
the spring. If foranyreason theconnections -
are bad, or it is desired to change them, the 10
doorv of the tube can e opened and the

g <!

of cirenits with relays and local cirvenits, and

plocks w® removed snd others substituted.
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These same connections may be used on the
rear of the locomotive-tender in Kig. 2, or in

-3

ey [ a8
other positions on the cars, when desived. ‘T'he

forward end of the tube is closed by a socket |

w', serewed into theend of thetube, and into
this socket Is serewed a collar w2, ard be-
tween their ends is placed a rubber washer
or diaphragm ', which allows thie eablé X
to move freely through it, but prevents the
entrance of extrancous matter.

The tube 2 is provided with a slot i, hav-
ing a series of notches, as shown, and a eross-
bar M conneeted with the spring o, engages
these notelies and regulates the length of ea-
ble hanging between the two ears.

The hatteries for energizing the cirveuit nre

“preferably arvanged on'the eab of the engine,
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and I have shown a box 20, arranged under
the running-board, in which the batteries are
to be placed, although of course they may be
differently situated.

In the engine is mounted a suitable bellov
gong K, which is preferably in the torne of a
singleé-stroke bell, and suitable switehes It 17

S and push-buttons ¢ I, as indieated in Fig.

12, are arranged in convenient position in
the cab. .
In the cars there are arvanged suitable bells

C, which are preferably of the ordinary vi-

brating or trembly form, hut capable of be-
ingoperated asasingle-strokebell,and a push-
button D or other civeuit-eloser is loeated:in
déonnection with each bell.

There ave three conduetors or wires extend-
ing from the eab to the cars, and T will now
explain the preferred arrangementof the cir-
cuits, although it will be understood 1 do not

“limit myself tothe precise arrangenment shown.

40’
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. accident to the other batteries.
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B’ B3® represent two balteries, either one of
which may be connected in eireuit by means
of the switches I I/, the cireuit of battery BB/
being shown as elosed, while the eircuit of
battery DY, through the wires /£ u, is shown
connected to the open terminals of the double
switeh It I, and ean be conneeted in case of

pose the cirveuits to be arranged -in the man-
ner indieated in Fig. 11, and the conduetor
or other person on the train desires to signal
to the ongineer. - 1le presses push-button D,
or, as indicated in Fig. 11,.moves the switeh
D’ onto the terminal of 'the eonductor y.
Thence the cireuit passes through conduetor
@, bell ¢, and wire » to the line-wire b to the
switeh 8, thence by the wire o to-the bell
by the wire o and branch p to the switeh ¥,
thenee by wire iy to the battery and by wire
to switeh I/, and thence by the wire m to wire
1/ to bulton, elosing the cireuit throngh the
bells in the cab of the engine and in the car,
and if the laiter bell vings the conductor knows
ho has operated the bell in the engine. |

It will be understood that the conductor or
other person can send any prearranged code
of signals which will bo understood by the
enginecer, Now supposing the éngineer de-

MWewill sup-

sires to signal the conuucwor or other person
on the'train, the switeh $ is moved from the
terminal of the wire o to the terminal of the
wire « and the button ¢ is clesed, complet-
ing the circuit between the wirves ¢ and n at

Tows: IFrom the button ¢;-through « to the
switehh D', which is normally closed at this
point through ., the bell ¢, wire r, line b,
through the switeh S to the wire i, thénce
through the switch IV, wire » to battery I3,
wire ¢ to switeh F, and through wires p and
i to button . This operates the bells in the
cars without operating his own signal-bell.

bells operated by a diveet cireuit I may make
use ol relays and local, eireuits for operating
the bells, as is usual in telegraph systems,
and such arrangement is shown in Fig, 12,
In this diagram B’ B* ave the main batteries,
cither one of which mav be connected in cir-
cuit by means of the switches I I, anil A’ A?
ave the batleries,of the local or relay cireuits,

cuit by the switehes G (+/. 'The magnet E
- is in the main cireuit and closes the circuit
to the local magnet K. “The bell ¢ is shown
as an ordinary {rembly-bell, but connected so
that it may be operated either as a single-
stroke bell or as a trembly-bell, aceording to
the cirveuitl closed through the magnet.

. Supposing the conductor or other person in
the car desives to signal” the cungineer, the
push-button D is pressed, elosing the circuit
#ythroughthe wive uz, (the diveetion of this cir-
cuit being indieated by a single arrow-head,)
tothe relay-magnet KY thence by the wire n to’
the switeh 8, thenee by the wire [ to the switch
I, thenee by the wire g to battery I’, thence
by the wire » to the switeh K/, and thence
by the wire b and wire ¢, through the coils of
the magnet, to the push-button. "Phe local
eircuit may be traced from the relay through
the magnet I/, (being indicated by a double-
pointed arrow,) through tlic conductor e to
the switeh (i, conductor ¢*, battery A’, con-
ductor ¢, switch (3, gonductor ¢ to a portion

point ol starting. Tii#this way the bell at the
cengine will sound and the bell in the ear will
givewn single stroke, indicating that the velay
in the engine operated correetly and closed
the local cirenit to give the signal to the en-
gincer. .

Now, supposing the engineer desites to sig-
nal to the train, as before he moves the
switeh 8 to the terminal ¢, and the ecireuits
(indicated by the triple-headed Arrows) are
as follows: From the switeh'S, through the
push-button g, (it it shenld be used, although

whiech in this instance is connected to one of
the ferminals of the trembly - bell, thence
through the armature ¢, the magnet-wire 2
to the conductor b, and thence to tho switeh

I, thenee by wire » to battery B, wire ¢ to

the button, and the cireuits will be-as fol-.

It is obvious that instead of having the

cither one of whiech may be connected in cir-

of conductor i, and-by a branch m’ to the.
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1t is not necessary,) by the wire a to wire 2, .
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8, switeh T,
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operate the trembly-bell in the car, but does
not operate the bell in the engine.
% is & push-button connected with a test-

-eircuit by whieh the engineer can determine

whether thebattery is in operating condition
or not, and by pressing this button It the cir-
cuit indicated by the four-pointed arrows
passes through the relay-magnet EY switeh
battery I/, switeh 1V, and buck
to the push-button I as will be clearly mder-
stood. )

Snch heing the general arrangement of the
gystem, T wiil now describe the coupling de-
viees by whiclr the three wires of the cable
can be connceted between thecars and other
portions of the eircuit. Such device is fully
illustrated in Figs. 13 to 35.
consists of 1wo portions 1 and 2 of some in-
sulating material, upon which are mounted

. the springs and connections for the wires en-

25

30.
"point and extending-beyond the body 1. "On

45
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tering the ends, as indicated, cach portion
being a duplicate of the other, so that they
ave interchangeable, no' matter which ends of
the cars come together. The conductor m,
for instance, enters through a plug 3 and
passes up through the body
and is connected to the main spring 4 of the

connector. - Thisspring is provided at its end

with an enlarged portion 5, tapering to a

the opposite side of the bedy 1 is another
spring 6, having an.enlargement 7, and fto
this the other wire i, coming through the plug
3, is coniected in the same way.
aite terminals of the conductorsare connected

‘to the main springs 8 9 of the other portion

2 of the coupler in the same way. Also
mounted on thic body 1 at ninety degraes from
the main springs are the plates 10 11 12 13,

‘and these are fisted in recesses in the blocks

and are of the form shown in Figs. 31 and
39, "The free endsof these plates are bentas
shown at 14, and fit in a regess 15 in the cen-
ter of the blocks, and normally the terminals
14 of the plates 10 and 11 and 12 and 13 are
respectively in contaet.”. The other -ends of
the plates are formed in the shapebest shown
in Fig: 31 to constitute a key or signal device
16, which is arranged sb that its. free end is

normally in contaet with the fixed portion of

one of the main springs, as 4, so that the cir-
cuit from 4isclosed throngh the portion 16 to
the plate 10 and from the opposite main

_spring 6 through the plate 11, thercby form-

ing a closed terminal to the eireuits b when
the coupler is apart. The sameistrueof the
other terminals of the comductors b m in the
portion 2 of the coupler, the terminals of the
plates 12 and 13 being in contact at the points
14, When, however, the parts of thecoupler

“are.put in position, as shown in Figs. 14, 16,

and 18, the main springs 4+ and 6, respect-
ively, make electrical contact with the plates
12 and 13, and the main springs 8and 9 make
contact with the plates 10 and 11, and at the

same time the wedge-shaped portions 17 of’

zand

The coupler O

of the portion 1|

The oppo--

<. This will the couplers foree the terminals T4 apatt,
‘breaking the closed cireuits at these points,
/ it results that the ends of wires v and. 7o
‘the ends ol wires i at each side of the coun-

Jer  are connceted together by two  paths,
one, for iustance, being through the main -

spring 4, extension 5, and plate’12 to the key

1%, to main spring 8, plate 10, key 16, and 95

again to the plate 4. In this way I insure

‘goodk -contact, for, i perchance, anything in-
Aerrapts one path the other is likely to be

free. More than that, this arrangement {ur-.

nishes a meaus of signaling at the coupler, 8o

for by pressing both of the keys 16 and 18
simultancously the current through the con-
daector ne is interrupted, and again by press-
ing Lotlrof these keysand the complementary -

keys econnected with the'conductor U (whieh 853

are the same in every respect as those pre-
viously described) Dboth eircuits can be
opened and the coupler discon nected without
sounding an alarm. The third eonductor «

passes plug 3 and is divided, as shown in Kig. go

14, and connected to the plug 21 and socket
22, and the other terminal in the portion 2 is
similarly conneeted tothe plug 23 and socket -
24, "These plugs and sockets are preferably

formed as shewn in detail in Figs. 25 to 28, 93

and when the portions'l and 2 of the coupler
are hrought together the plug 21 enterssocket
\;4 and the plag 23 enters socket 22, and the
points 25 in the sockets enterthe openingsin
theendsof theplugs,and therebyagood electri
cal egutact isinsured. Itwill thusbéseen that
all three-of the conductors «, b, and # have
duplicate paths or connections between the
two portions 1 and 2 of the coupler, and when

105 -

thus joined signals may be sent by operating 105

the keys of the couplers, and when the por-
tions of the coupler are separated the cirenits
m and b are automatically closed, while the:
cireuit « is open.

In order that the keys 16 and 13 may be
retained in close contact with the respective

springs, I insert a block of rubber 30, Fig. 24, -
under each key in a reeess in-the block.

While any suitable push-button or ¢ircuit-
controller may be used on the car,I prefer to

-use with the arrangemen. of eircuits shown

in Fig. 11 that shown in Iig. 5, in which the
cireuits a,b, and m ave connected to the bindl-
ing-posts bearing the same letters. The

110

115

terminals of « and b aré normally closed by 120

the rod d; but when the button d? is pressed
the contact between d and « is broken and
the circuit is closed through m and U. 'The
plug @2 projects through metal plate % and

is supported by an elastic diaphragm ' he- 125

neath the plate, and which normally holds it
out of contact with the arm ¢ and serves to
protect the contacts from extrancous matter.
The button is preferably protected by a
hinged cover d’. ,
Maving thus described my invention, what

I claim as new, and desirve to secure by Let-

ters Patent, is—
1. In a railway-car telegraph, the combina-

;
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tion, with a-single-stroke bell located on the
engine, a battery, a push-button, and aswitch
also located on the enging, of a three-way eir-
cuitleading from the switeh and push-bution
and bell to the ears and each ear provided
with a trembly-bell normally included be-
tween two of the. cireuits, and a switel ar-
ranged to break the bell-circuit and elose the
cireuit through the third conductor, whereby
asignal may be sent from theear tothe engine
and the bells in the car rang at the same
time, and whereby the engineer ean signal (o
the cars-without operating the bell in the
engine, substantially as deseribed.

20 Incarailway-car Lelegraph, the combina-
tion, with a single-stroke bell, a baltery, a
push-button, and a switeh on the enging, of
an additional hatiery and switeh for conneet-
ing it in place of the lirst battery, a three-
wire cirenit ranuing from the engine to the
cars, a trembly-hell Jdocated in each ear and
normally included in two of the wires of the
civenits, and a switeh Jocaled in-the ear for
including the hell in the cireuit with the third
wire, substantially as deseribed,

S0 In aratlway-car telegraph, the combina-
tion, with the eable in the ear, of a tube, a
spring take-up in the tube eonnected with the
external portion of the cable, the tube being
closed by o eap containing o diaphragm,
through which the eable passes and by which
it is supported, substantially as deseribed,

Lo Inacrailway-car telegraph, the combina-
tion, with the bell, duplieate baltery, push-
button, and switeh on the locomotive, of a
three-wire eireuit leading from the locomo-
tive to the ears, three-wire coupler conneeting
the ¢ireuits between the lacomotive and car,
bells loeated on cach ear and normally in-
cluded in two ol the wires of the circuit, and
a switeh forconnecting the bell with the third
wire of the cireuit, substantially as deseribed,

Ho A coupler consisting of two complemcent-
ary portions, cach portion being provided with
springs, Lo cach of which a conductor is con-
neceted, plates conneeted to the spring, and a

455,510

plug and socket, to Loth of which a conductor
is connected, whereby when the coupler isin
position twe paths for the passage of the cur-
rent from each conductor are formed through
the coupler, substantially as described.

6. A eoupler consisting of two parts, each
part consisting of a block provided with two

bent plates fitting in recesses on oppositesides,

thereof and having spring ends normally in
contact with each other, twosprings ar ranged
parallel to the plates, but in planes in right
angles to the planes of the plates, ar ranged
to-make contact. with the plates on the oppo-
site part, and a wedge-shaped projection ar-
ranged on the end of the block to separate
the spring-contact portions of the plates on
the opposite bloek when the purtsof the coup-
ler ave in position, substantially as described.

7. A coupler consisting of two parts, each
part being provided with {wo main springs,
two bent plates arranged parallel to the
main springs and electrically connected there.
with, and a key for breaking the connection
between the plates and the main springs,
whereby when the parts arve together there
arvenormally two paths for the current through
the coupler, including the springs and plates,
which paths may be broken by the keys, sub
stantially as deseribed.

8. A coupler for a three-wire cireuit, con-
sisting of two parts, cach part being provided
with two main springs, cach connceted to a
separate conduetor, two plates arranged par-
allel to'the main sprines and clectrically con-
neeted therewith,and a plugand socket, each
conneeted to the third conduetor, whereby
when the parts are together cach conduetor
has two paths through the connecting: por-
tionsol the coupler,substantially as deseribed.

In testimony whercol 1 have signed my
name to this specification in the presence of
two subseribing withessoes.

~LINWOOD . JORDAN,
Witnesses: :
J.8, Barkeg,
I T FRERMAN,
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