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OFFICE.,

\SSIGNOR OF ONE-HALF TO
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RAILWAY-SIGNAL.

| SPECIFICATION forming part of Letters Pafent No. 414,819, da,ted J' anuary 20, 1891,
Application filed October 25,1887, Seri-a,l No. 253,283, (Nomodel,)

To all whom it may conceriv: |

Beit knownthat I, NATHANIEL B. CREGIER,
a citizen of the. United States, residing at Chi-
cago, county of Cook, and State of Illinois,
have invented certain new and useful Im-
provements in Signals for Railway-Trains, of
which the following is a specification.

This invention relates to improvements in
electrical signaling systems forrailway-trains,
all of which prior to mmy invention have been
operated upon open circuits. o

The prime object of my invention is a
train-signaling system by which a signal sent
from any one car of a train to the engine or
from the engine will be automatically re-
peated 1n every car of the train. -

- Another object is a train-signaling system
of such a character that whenever a train is
broken in sections a signal sent from any car
in the forward section will be automatically
repeated 1n every car of that section and the
engine, and one sent from the engine will be
automatically repeated in every car of that
forward section, and also that when a signal
18 made in any one or more cars of the rear
section sald signal will be automatically re-

peated 1n every car of that section.

A further object is a train-signaling sys-

~tem 1n whieh, after the cireuit is once made

between the several cars and engine of a
train, there is not only no manipulation of
switches or other circuit-closers required to
make a signal, but in which duaring the run-
hing of a train no break in the cireuit can
or does occur except by the accidental part-
ing of the train, whereby the circuit is always
closed both whenin and out of operation, and
18 therefore ever ready to operate. |

JFurther objects are a train-signaling sys-
tem in which batteries not only are not but
cannot be used, in which no more skill, prac-
tice, or thought is involved in making & sig-

nal than is required in the turning of the:

crank-arm of a grindstone or a coffee-mill,
and 1n which the switeh connections between
the several cars and the engine are of such &
character that practically the parting of the

train, although dividing the circuit, does not |

open the circuilt, but results in a closed cir-
cuit on both train-sections at the instant of

| parting, and finally to avoid any and all of

{

the objections hereinafter pointed out as to
the open-circuit systems, and to accomplish
certaln other objects, as hereinafter de-
scribed, embodied in the claims, and illus- 55
trated in the accompanying drawings, in
which— - |
Figure 1 represents in plan view a diagram
showing the application to an engine and
train of cars of an electrical signaling device 6o
embodying my invention; Fig. 2, a transverse
section through the switch on the line & x of
Iig. 4; Fig. 3, a plan view of the switch, partly
In section; Ifig. 4, a central longitudinal sec-
tion through the switch; Fig. 5, a plan view 6 5
of the switch and a signal-bell, showing their
electric connection; Fig. 6, a longitudinal sec-
tion of the switch and its plug detached from
each other; Fig. 7, a front elevation of a box
containing the electro-magnetic machins for 5o
the cars; Kig. §, a side elevation of the en-
gine signal-bell and box therefor; Fig. 9, an
enlarged rear elevation of the electrical de-
vices for operating the engine signal-bell;
Fig. 10, a similar view of the generator upon 75
the engine, shown in electrical connection
with the engine signal-bell; Fig. 11, a trans-
verse section on the line g ¥, Fig. 9, showing
the electrical and mechanieal connections for
actuating the indicator-hand on the engine 8o
signal-bell box; Fig. 12, a front elevation of

the engine, signal-bell box, and the signal-

bells and indicator thereon.

Similar letters of reference indicate the
same parts in the several figures of the draw- 8z
1ngs. - |

In earrying out my invention I employ on.
each car A A of a train (see Fig. 1) what is
generally known as an “electro-magnetic ma-
chine” B, principa.ly consisting of a generato I, 9o
signal-bells, and electro-magnets electrically
connected together and countained in a small
wooden case or box, which magnets may be
of the ovdinary and well-known construction
and arranged in any convenient position in 05
the car within easy reach and manipulation
by the train attendants, but preferably near
one end of said car. At each end of the car
are switch-boards C ang D precisely alike in

construction, and respectively provided with ros
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binding-posts « a’ plun-holdmn jaws O U7,
and contact- pla,teq c ¢’ of the peculiar con-
struction hereinafter described.

- The electro-magnetic machine of each in-
‘dividual car is eleetrmally connected with

these switeh-boards, so as to form a closed cir-

cuit on that ear by a wire ¢, passing from the.

magunets to the spring-jaw of the switeh-board
D, also from sald electro-magnetic machine
to binding-post « of switch- board C,short wire
connections f 7’ between the contact- -plates
and binding-posts of each switch, and a re-
tarn-wire ¢ from the binding-post «’ to the
spring-jaw & of the switch-board C.

The switch-boards are preferably secured
under the hoods at each end of the car, so as
to be in convenient reach, and from their re-
spective binding-posts extend short wires 5
h to the ends of which are secured plugs ¢
Y, "the wires Lo I/ being of such a length that
the plug may ‘be mserted in the opposing
switch-board on the adjacent car, and the
plug of that car be likewise inserted in the
switch of the car just mentioned, whereby a
closed circuit between two or more cars is
formed.

In order that the plugs may not be acci-
dentally withdrawn from their respective
switches, and yet be pulled out of the switches
when from any cause the cars are uncoupled
and separated, each plug is concaved upon
its upper and conductive face, so that the

spring-jaw will firmly hold it agamsb ACCL-

dental detachment, the lateral play of the
plug while in the jaw being prevented by
risers or flanges 7 on each side of the contact-
plate. As usual, the main body of the plug
and that portlon of it next the contact-plate
is of gutta-percha or other non-conducting

substance, while that portion of it next the

spring-jaw is faced with metal, so as to elec-
trically connect the spring’-jaw with the line-
wire connected to the plug.

When one or more cars are to be detached
from a train, it is desirable that the plugs ¢
should be first withdrawn by hand; but if in
case of accident or neglect this is not done,
the construction and dllﬂannemeut are such
that said plog oS are w1bhdmw n automatically

without injury to any of the parts of the de-

vice, leaving the circuits closed and operative
on each and every section-or car which may
become respectivelv detached from a train.

In making up a train or reconnecting the

cars thereot all the plugs must be inserted in
their proper places in order to put all the
cars of the train in circuit—that is, except
the plugon the rear end of thelast car, which
is left hanging idle, the circuit at this end be-
ing completed by means of one of the short

wires f or f’, which, as before described, con-
nects the binding-nost and contact-plate, and
with the latter the spring-jaw corresponding
thereto comes into eontac’u so as to complete
the circuit, whenever a plufr 1s withdrawn or
not IHSPI‘Ted The return of the circuit is ef-
fected by the short “Jump” or connecting-

‘bells, with the actuating electro
boxed separately from “the generator of an

444,819 -

| wire f or /7, as the case may be, which con-

nects the binding-post and contact-plate of

the switch-board at that end of the car, thus
enabling the current to eross over and enter
the return-wire through the medium of the
spring-jaw, which bears upon the contact-

plate at all times when the plug is not in-

serted. |

It frequently occurs in practice that the
plugs are inserted upside down, either as a
result of ignoranceorinadvertence, resulting,
of course, in a broken cireuit and rendering
all the signal devices useless for the time be-
ing, and to avoid such a possibility L have here-
1n provided the contact-plates c'¢” with the

diverging flanges 7, before mentioned, between

which is inserted the plug whose side edges

are beveled to correspond, and it is evident

that with such.a construection the plugs could

not be inserted in position at all 1[ attempted

while they are upside down.
On theengine E orits cabis a switch-board

precisely like those on the cars and with the

same plug connection, so that any accidental
disconnection of theengine from the ecars will
result in there remaining a closed circuit on
the detached car and also on the engine,
though, of course, as will hereinafter be un-
derstood, there isnoobject in having a closed
circuit on the engine alone. In this connec-

tion it shonld bhe obselved that the binding-

posts a o’ maJy be dispensed with, and, as
shown in Fig. 3,the wires f ¢ i/ be %pheed or
joined Lonebher upon or within the board, as
shown. -

Owing to the violent ;]a,rrmo of an engine
the ordmary form of magunets cannot be used
thereon without a hctblll'[} of falsesignals be-

ing given, and this liability,as demonstrated.
by practice, cannot be avoided without sepa-

rating the signal-bells from the generator and
then supportmo them so as not to be subject
to the engine jars. 'T'o this end the signal-
o-m an*nets,, are

electro-magnetic machine, as shown in Figs.
0and 10, and their box If, (see Flig. 8,) mounted
upon any suitable form of springs G G, in
turn secured to any desired portion of the
engine-cab. Furthermore,it isdesirable that
the signal bell or bells I, as the case may be,

(see Fig. 12)) should be adjusted toward and

away from the vibratory hammer thereof,
so as to insure
and to this end the usual bracket-support
of the bells is provided with a slotted arm I,
through which is passed a retaining-screw,
securing the bracket to the box. Aﬂ‘am
it is desirable to guard against the engineer
mistaking other sounds mmdent to moving

trains for a signal of his bell, and also to fur |

nish him w1th a means for Verlfymﬂ by sight

the correctness of his hearing, and, in f&et to

enable him to substitute the sense of mht
forthat of hearing when the noise of a whl&,t,le

a clear ringing of the bells,
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bell, orof a passing train isso great as to ren-

| der it impossible for him to d1stmn*msh the
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sound of the signal-bell, and I have there-

foreprovided an electrically-actuated pointer

K, working on the face of a dial secured to
the bell-box just below the bells, by means of
a change in the position of which is indicated
the ringing of the bell. This pointer K is

pivoted in the ordinary manner at %z and has

a weighted arm [, the free end of which arm,
or a suitable projection thereon, is adapted to
engage and be held up by a St{)p or lug m on
a bell -crank levern, weighted at its other and

free end and eonst-i'tuting* an armature-lever

opposed at its lower end by electro-magnets
0, electrically connected by wires o’ 0® with
the electrical devices of the bell and the main
circuit, or, in other words, the said electro-
1 agnetsare in circeuit with the bells, the gen-

ator, and the magnets of the cars,as shown
in Iﬂﬂ’b 9 and 10.

The stop-connection between the indicator-
hand and the armature-lever is of such a
character that when a signal is made to the
engineer the electro-magnets o attract the
armature-lever so as to draw it away from
and release the indicator-lever, which, owing
to its weighted end, swings from a horizontal
to a vertical position, in which latter position

1t indicates to the eye of the engineer that he

has been signaled from some portion of the
train. . If the engineer fails to understand the
characterof the signal, he may, by turning the
crank of hisgenerator, and thereby putting in
operation the car signal-bells, request the sig-
nal to be repeated, atter which the dial-hand
is turned back to a horizontal position until it

again catches upon the stop m on the arma- -

ture - lever, which armature, owing to its

- welghted end, swings away from its electro-
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magnets the moment they are demagnetized.

As a convenient means for preventing the
engineer from turning the indicator an un-
necessary distance beyond the armature-le-
ver, said lever is provided with a projection

7 above the stop; but a projection from the

box will answer the same purpose.
By having the bell and indicator therefor

separate from the generator L, as shown in

Figs. 9 and 10, the combined bell and indi-
cator may be placed directly in front of the
engineer as he stands in position to operate
his throttle-lever and where he can hear and

-see it without changing his position, while,

on the other hand, the generator can be lo-
cated at some other point where, while stand-
ingir the same position, he may conveniently
actuate it by turning its crank without mov-

ing his other hand from the throttle-lever or

materially changing his position. This sepa-
rating of the swnal bells from the generator
also en&bles the fixing of said bells :"-Lt a point
in the cab where thcy are least liable to jars,
and at the same time locate the generator
within convenient reach of the engineer and
without regard to those jars.
After making up a train provided with my

signaling devzces the plugs between the sev-
er“al cars and the first car and the engine are

inserted in their operative position in the
switch-boards, thereby making a closed cir-

cuit throunhout and Dbetween the train and
the engine r:md without any manipulation of
or atteutlon to the switch-board on the rear
end of the rear car. Communication is not
only thereby established between all of the
cars and the engine, but between the several
cars, respectively, so that a signal to the en-
gineer from any one car is l‘epeated in all the
other cars for the information of the train
attendants in the various parts of the traiil,
who, thus being notified, will act accordingly,
and so, on the other hand, the engineer may
signal the conductor on any part of the train
or any particular train attendant by having
a system of signals adapted for that purpose.
Furthermore, should a portion of the train
become accidentally detached, the plugs will
be withdrawn from the switches adjacent the

parted train-sections, thereby automatically

closing the circuit on each section, so that the
train attendant on either or both sections first
making the discovery of this accidental part-
ing may immediately signal every other at-

tendanton his section and cause them without

delay to act accordingly. -
T'he advantages of my closed-circuit system
over open-circuit systems heretofore exclu-

sively emploved in signaling systems for

trains are not only very striking, but of the
utmost importance in railway signaling sys-
tems. In this connection it is proper to ob-

‘serve that no train-signaling system is prac-
tical when 1t 1s at all uncertain in its opera-
tion, when 1t requires anyv particular skill or

practice to operate or keep it in order, when
it fails to deliver in every car and engine of
a train signals given from any car to every
other carand the engine and from the engine
to every other car or that fails to signal when
signals are simultaneously turned on in two
or more of said cars. All thisisobvious when
it is remembered that the most important
signals to be given are those intended to save
life and limb, and which must not only be
certain and to every train attendant as far

as possible, but. which must be made quickly

and under great excitement, and frequently
attempted S1mult.aneously on two or more of
the cars of the train and at a time when skill
would certainly forsake the average attend-
ant.

Inopen-circuitsignaling systems for signal-

ing from the cars of a train to the engine the
circuit on the car from which the signal is
made must be closed asa condition precedent

to sending the signal, and as a result no sig-
nal can be made rearward of that car,and al-

though it is true that asignal can besent from
and Ouly from the rearmost car to every other
carand the engine, it is equally true that a sig-
nal cannot besent from the engine to any car.

Inotheropen-circuitsystemsitisalsotrue that
signals can be sent from a single and rear
car only to the engine and fmm the engine

| to that car; but in such systems there musb
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be a baltery on both Lhe engine and said car | taneous turning on of signals from any two

ana duplicate signaling devices on both ear
and engine, for the reason that on closing the
circuit at the car no signaling device is actu-

ated without using the engine-battery, and

vice versa from the engine “to that rear car.
Both of these Open-CII‘CU_lt systems require
the use of a battery to the exclusion of a me-
chanical generator, because neither form of
switch they employ is or can be adapted to

actuate mechanical generators, no matter in

what numbers employed or where placed.
In other words, both of these systems require
a generator that is charged and energized at
all times and with which their switches can
only have an electrical connection, and bat-
teries are the only form of generator by which
these two results can be accomplished in said
systems. DBatteries are wholly impractical of
use in a closed-circuit system, for trains for
the reason that every signaling devicein that

circalt will be continuously sounded, and
theretfore no signal can be sent by the train
~attendants. IFuarthermore, the use of batteries
in open-cireuit systems under the most favor-

able conditions 18 at best objectionable, be-
evaporation, the renewals required,

to break and spill their contentsfroin the usual
jarring of a train starting in motion and in
stopping, and above all no signal can be sent
from the engine by the engineer to more than
one car at a tlme or from any car to any rear-
ward car.

In open -circait systems in which mechan-
ical generators are employed the generators
are in each of the several carsand the signal-
ing device on the engine alone, and the cir-
cult 1s broken on the rear car, but may be
bridged and a short circunit established at
eithergeneratorand can onlybe so established
by the generator-crank during the latter part
of its forward and the fore part of its return

swinging movement, actuating and energiz-

ing the generator. No signal 1s sounded in
any car from any other car of the train or
from the engine to any car, and even if sig-

- naling devices were permanent in the metal-

5C
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lic eircuit and a similar generator in the en-
oine of that system the fact remains that no
signal could then be sent from the engine to
any of the cars for the reason that the entire
circuit is normally open, and for the same
reason no signal could be sent from a car to
any of the cars rearward of it.

From the foregoing it is now obvious that

‘there are advantages of the utmost impor-

tance in train-signaling duae to the use of my
closed-circuit system, the entire absence of
which 1s common to and their production im-
possible in open-eircult systems, and among
those so absent and impossible in open-cir-
cuit systems, but resulting from my closed
system, is the sending of a signal from any
one car in a train of any number of cars to
all other cars and the engine of that train

and from the engine to all cars; the simul- |

cars without destros?lnn both signals; that
every car in a train of any number of cars
18 always in a closed circuit and the gener-
ator and signaling devices operative in that

/0

car and from every other car in one and the

same circuit; that every car is always in a
closed circuit when there are other cars in
a- train not electrically connected with the
others therein; that when once all of the cars
of & train are in the same circuit that circuit

and no other circeuit that is made therefrom

1S ever open even at the instant of the acci-
dental parting of the train, and that at the
instant a train parts there is a closed circuit
on both sections, the signaling deviees in
every car of each section may be used, and
when used will transmit the signal given
every car of that section. I‘urthermore, my

closed-cireuit system not only dispenses with

but absolutely prevents the use therein of
batteries with their objectionable features,
and also of all switches for sending signals

75

3o

y 90

and furthermore involves in the sending of N

a signal by a train attendant or engineer no

‘more thought, skill, or practice than is re-

quired to turn a grindstone or a coffee-mill,
and 1t 1s obvious that this is not true in the
required manipulation of the ecrank-arms and
switches of these open-circuit systems as a
condition precedent to sending a signal

‘therein.

Further advantages of my closed - circuit
system over the open-circuit system are that
no valuable space is occupied by the géener-
ator; that none of the devices employed are
lmble to get out ot order from the jarring of
the tr'd,m or any other cause; that no portioi
of a forward movement of the crank-arms
could be made (particularlyunderexcitement)
without giving a signal, and, in short, that
every part of my system is where it is wanted
when 1t i1s most wanted and out of the way
when not wanted for use.

My invention, broadly and briefly stated, is
a signaling system for railway-cars in which
mechanical generators and signal devices are
In a circuit always closed in each car or be-
tween every car and the engine electrically
connected, whereby a signal made in anv car
of a train will be automatically repeated in
every other car of the train and the engine
electrically connected therewith, or, in other
words, a signaling system for railway-cars in

which a series of closed circuits, one for each

car and the engine,including a generator and

signaling device, are ¢ adapted to be united
into a smﬂ‘le closed circuit, whereby a signal
from any car in the circuit will be t'epectted
in every other car and the engine in that
cireuit.
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In view of the fact that I am the first, so

far as known, to employ a closed circuit of
this character and producing these results
my invention is not limited to thespecial de-

vices described and illustrated as forming

that circuit, nor to the special construction

130
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and arrangement of mechanical generator,
signal devices, and switches shown and de-

seribed, for obviously any other form of

closed circuit generators, signaling devices,
and switches, when so arranged and com-
bined as to produce these results, would be
but the mechanical equivalents thereof and
within the spirit of my invention.

The word ‘“‘generator” herein refers (and
particularly in the claims) to a mechanical
generator as distinguished from a battery.

Having deseribed my invention, what I
plaim, and desire to secure by Letters Patent,
18— |

1. In a signal system for railway-trains, the
combination of a closed circuit for the elec-
trical current and mechanical generators, sig-
naling devices, and switchesin and operating
on sald closed ecireunit, substantially as de-
scribed. . o

2. In a signal system for railway-trains, the
combination of a closed circuit for the elec-
trical current and magneto-generators, sig-
naling devices, and switches in and operating
on said closed circuit, substantially as de-
scribed. __ | | |

5. In a signal system for railway-trains, the
combination of a closed circuit for the elec-
trical current and a mechanical generator
and signaling devices located upon the en-

gine and the several cars of the train in said
~clreult, switch-boards at both ends of the sey- |
eral cars, and plugs permanently secured at |

one end to the metallic circuit and electric-

ally secured to the switch-boards, whereby a
closed circuit is formed between the circuit |

of the adjacent

cars, substantially as de-
seribed. -

iI'

4. In a signal system forrailway-trains, the
combination of a closed circuit for the elec-

5

40

trical current, a spring-jaw and opposing con- -

tact-plate 1n said cireunit, said plate being pro-
vided with parallel projecting ineclined side
flanges, and a switch-plug, also in said eircuit
and having inclined sides corresponding with
sald flanges for insertion between the jaws
and plates, substantially as and for the pur-
pose desecribed. '

5. In a signal system for railway-trains, the
combination of a series of closed cireuits,
one for each car, signaling devices included
in said circuits, and separable switch devices
for uniting all of said independent circuits
into a single circuit, whereby the separation
of any number of cars from the train will
cause the automatic closing of the cirenit
through each section of the train, substan-
tially as described. - |

6. In a signal device for railway-trains, the
combination of a series of closed metallic
circuits, signaling device included in each of
sald circuits, and a separable switch device
embracing a switch-board provided with a
retaining-spring and a plate in said circuit,
and a separable plug, which, when inserted
between said spring and plate, closes the cir-
cult with the spring and breaks the circuit
between the spring and plate, substantially
as and for the purpose described.

NATHANIEL B. CREGIER.

YWitnesses:
- W, W. ELLioTT,
GEO. W. BANCROFRT,
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