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UNITED STATES PATENT OFFICE.

WILLIAM G. ROOME,

OF JERSEY CITY,

i

NEVW JERSEY.

RAILWAY-SIGNAL.

SPECIFICATION forming part of Letters Patent No, 558,566, dated April 21, 1896.
Application filed November 17, 1893, $eria*1 No, 491,26%, (No model.) |

To all whom it may concermn:

Be it known that I, WILLIAM G. ROOME, of
Jersey City,in the county of Hudson and State
of New Jersey, have invented a certain new
and useful Improvement in Railway-Signals,
of which the following is a specification.

I will describe my improvement in detail,
and then point out the novel features in
claims.

In the accompanying drawings, Figure 1

1llustrates, diagrammatically, features which

will give an engineer a signal in the cab of
his locomotive. IKig. 2 is a diagrammatic
ed means for doing
illustrates, diagram matic-

the same. blﬂ'.

ally, features designed to control the brakes

on a train. Fig. 4 1s a diagrammatic view
1Hlustrating modified means for doing the
Fig. 5 illustrates, diagrammatically,
features designed to protect a train from a
washout; land-slide, or other foreign sub-
stance. It may also be placed on a bridge or
trestle, so as to indicate a break of the bridge
or trestle. Ifig. 6 is a diagrammatic view
1llustrating modified means for doing the
same. Kig. 7 illustrates, diagrammatically,

modified means for doing the same, and also

illustrates its connection with a train so as to
give a signal in the cab or put on the brakes,
as may be desired.

Similar letters of reference designate corre-
sponding parts in all the figures.

Referring first to Fig. 1 A deswnates a
milway-tmel{ of 01"dinarry or any suitable con-
struction comprising track-sections a’ a? a®.

13 designates an arbitrary representation of
a dynamo-electric machine. The machine 1
usemay beof any desired type. Thisdynamo

is intended to supply current for certain sig-

naling devices employed in a block system.

The track-section ¢’ may be regarded as a
section extending from a depot or station.
The rails comprised in eachtrack-section are
intended to be made continuous electrically.
This may be done by means of fish-plates,
chairs, or cther devices made of metal and
electrically connecting the ends of abutting
rail-sections. A simple way of connecting
adjacent rail-sections comprised in the track-
section 1s to fasten the ends of a wire be-
tween each pair of adjacent rail-sections.
The rails comprised in each track-section are,

1

track circuit or circults.

in this example of my improvement, electric-
ally independent of those comprised in every
other track-section. Their electrical inde-
pendence may be secured by employing chairs
or fish-plates of insulating material, such as
wood, between the rails comprised in one
track-section and those comprised in each
adjacent track-section. In this example of
my Invention I use what may be regarded
as a ‘‘main circuit,” comprising all the sig-
nals and protecting devices, and I also use a
In each track-cir-
cult the rails of one of the track-sections is
comprised.

I will first describe the main circuit and its
appurtenances.

C’ designates a wire leading from one pole
or electrode of the dynamo-electric machine
B to the ground. As here shown, it is repre-
sented as connecting with a wround-plate G'.

C? designates another wire extending from
the 01:11@1‘ pole or electrode of the ma,ehme
T'his wire extends to a point where the main
circuit branches, one branch, C3, extending to
one terminal or contact- -point of atransformer
K,and the other branch, C4, extendmﬂ' to one
end of the coil of an electroma,nnet s’ be]onﬁ'-
Ing toa cautionarysignal S'. This sig nal may
be like any of the signals I have expl&ined in
my other patents. It consists of a lever ful-

crumed between its ends on apin ¢ and com-

bined with a weight «'. IFrom the other end
of the coil of this m magnet a wire C° extends
to the coil of a danger-signal S?, which may
be similar to the Signa.-l S, From the other
end of the coil of the signal S° a wire C° ex-
tends to the contact-piece 7' of the circuit-
changerH’. This ecircuit- ehanﬂel H' has com-
bined with it contact- -pieces 7’ Qr" a spring J’,

and a magnet I’ From the other end of the

eircult- eh&mcrel 1" a wire C7 extends to the

wire C°S.

The wire (3 extends to one énd of the h]ﬂh-
potential coil of a transformer K. This tmns-
former may be of any suitable construction
comprising high and low potential coils. If

adirect-current dynamo be used, a dynamotor
(sometimes called a ‘‘ motor-dynamo ) ordi-
rect-current transformer would be preferable.
In other cases the alternating-current trans-
former or any other kind may be used.

From the other end of the high-potential
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coil of the transformer X a wire C® extends

to the ground. (Iere represented by the

| rrmund-p]ate G*.)

From the end of the 10W-—potentm1 coll of
the transformer K wires (% and C! extend
to and contact with the rails of the track-sec-
tion a?® of the track A. The opposite ends of
the rails at the other end of this section are
connected by wires to the coil of the magnet
I’ belonging to the circuit-changer IH'.

From the contact-piece v*a wire C** extends,
and from the wire C* wires C* and C* extend
in different directions along the track.
terminates ata contaet-plece adjacent to the
track-section ¢’ and the other at a contact-
piece adjacent to the track-section ¢®. These
contacts will preferably be of some consider-
able length and are intended to be touched
by a contact-piece which will preferably be
made in the form of a brush and carried by
the locomotive or some convenient place on
the train. It will be insulated from the metal
partof thelocomotiveortrain and put in com-
munication with the signal in the cab or other
convenient point on the train.

The signal of the cab will be connected with
the metal of the locomotive so that it may
be grounded. In any ordinary railroad the
tracks would Dbe sufficiently grounded nor-
mally, but if necessary one rail may be con-
nected with the ground-plate G° or G° and
have combined with it a resistance device E?
or K3, as shown in the drawings. This resist-
ance device would preferably be of a heavy

resistance, so asnottointerfere with the worlk-

ing of any of the track-circuits.

Obviously, whenever the magnetI’ is short-
circuited out by a train, car, or locomotive
traveling along the track-section a® the cir-
cuit-changer will continue the circuit through
the contact-piece 7° to the wires C?* C* (¢
and adapt it to be continued to the signal of
a locomotive passing along the track-section
¢’ or along the track-section a® of the track A.

Fig. 2 is similar to Fig. 1, just described,
with the exception that the transformer K is
dispensed with and current is supplied to the

track-section ¢* of the track A by means of a

track-battery L'. A resistance device E'is
also added to compensate for the removal of
the transformer and to equalize the circuits,
the transformer K in Fig. 1 being wired to
equalize the circuits, or, if desirable, artifi-
cial resistance could be added. I have also
shownanotherdangerand another cautionary
signal as connected in my signal-circuit C®
CIE} CEO 021 022 C:'EB'

An engineer approaching the protected
track-section A~® from either direction would
be notified by either of the cautionarysignals
S’ or S*that there was a train, car, or loco-
motive located upon the track-section a2, or
that there was a broken rail therein, long be-
fore reaching this section. Ile will again re-

ceive this notification on the signal in lus OWI

cab on passing either of the contact-pieces
R’ or R” before reaching the track-section a?

One

on which the ‘“danger” is located. Ile will
again receive notice of ‘“dan ger” in this sec-
twn when he arrives at the beﬂmnmﬂ*of it by
means of the danger-signals S? or S, Ttwill
bethus seen that UllS fseetmn isfully protected
in both directions.

I may add that the electrical current that
is conveyed to the cab of the locomotive may
be connected with the air or other brakes in
such manner as to put on the brakes on the
train and compel its stoppage without the as-
sistance of the engineer.

In Fig. 31 have illustrated this feature of
my invention. The main circuit, comprising
the dynamo B and wires C' C? C3 may corre-
spond with the same. (Shown in Fig. 2.)
The signal-circuit, comprising the wires C°
s 8 CF O C?, as well as the signals 8" 5* §°
St and the circuit-changer H’, may also corre-
spond with those Shown in I‘ln* 2. The wires
62" C%, and C?* lead from the contact- -point
v, as in_the previous figure, 10 th_e contact-
pieces R"R* The track-cirenit a?is supphed
by eurrent from the track-battery L', as in
the preceding figure.

The figures shown inside of the rectangle
on the left side of the drawings represent con-
neclions in the interior of the cab of the lo-
comotive or some other suitable place on the
train. |

X is an arbitrary representation of a piece
of pipe of any suitable construction. It is

intended to be connected with the train- plpo

of the train, so that whenever the magnet s°
is energized through the wires C*" C**it “ywill—
being a solenoid—draw in its movable core e,
which slides through the pipe X at a point
d, thereby opening a passage in the pipe and
allowing the air to escape out of the train-
pipe and thus putting on the air-brakes. In
case of vacuum-brakes it might be arranged
to allow the air to enter the tl ain-pipe bre&h—
ing the vacuum, thus putting on the brakes.

The end 2 of the pipe & may be connected
with the train-pipe or other convenint part
of the brake system, and the end ¥y would
preferably beleftopen. If acommon whistle
were placed at the end 7, it would also give
a signal to the enﬂ*u‘lee as the brakes were
put on.

The wire C*" extends from one end of the
coil of an electromagnet s° to a brush I, car-
ried by the train and adapted to coact with
the contact-piece R and continuing the (*11—
cuit by wires C*® C to the contact- -piece ¢* of
the circuit-changer I1'.

The wire C*® may be fastened to the metal
of the locomotive so as to reach a ground con-
nection through the rails; but in this example
of my improvement I show it as insulated
from the metal of the locomotive and con-
nected with the ground through a brush K7,
carried by the len, and ‘td&pted to coa,cb
with a contact-piece R*, which would prefer-
ably be placed on the ties but not connected
with the rails. |

The contact-pieces RR® and R* would be a

75

80

QO

95

IOO

105

ITO

115

125

130




558,566 38

piece of rail or metal laid on the ties and con-
nected with the ground. (Hererepresented as

- connected to ground-plates G®and G*, respec-
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tively.) |

When the circuit-changer H' shifts its con-
tact from the contact-piece 2’ to that of the
contact-piece 2° by an interference of the
track-circuit «®, caused by a train, broken
rail, wire, or otherwise, the magnet s° of a
train while passing the contact-piece R* R*is

energized through the wires C* C*, contact-

piece R? brush I, wires C** C*, brush F=
contact-piece R% and ground-plate G*. This
causes the magnet, which 1s preferably in the
form of a solenoid, so as to be capable of a
longrange of movement, to move its armature
and open a valve in the train-pipe, thus allow-
ing theairtoescape and putting on the brakes.
If awhistle 1s attached to one end of the pipe,
the engineer’s attention is also called to the
fact that there is danger in the section «>
It would be preferable to have the contact-

pieces R* R* placed near to the meeting ends

of the track-sections a* a®, so that after he had
passed the cautionary signal S* his brakes
would be put on the train, so as to stop his

train just as he arrives at the danger-signal

S°. This would also apply to trains running
in the reverse direction, through the signals
S’ S° and contact-pieces R’ R°. It will thus
be seen that it would be impossible for the
engineer of atraintoenter thesection a®while
there was danger therein.

I do not wish to be confined to the use of
any particular kind of magnet on the train,
or to any particular kind of application to the
train-pipe, as the magnet might do its work
by letting steam or compressed air into a cyl-
inder, which in turn would operate the brakes,
or 1t might be a common magnet and release
a welght which would do the work.
endeavored to show this modification in Fig.
4, which may be similar to Fig. 3, with this
exception and with the exception that I show
my track-circuit a® as energized by the trans-

former K instead of the track-battery L'.

Theresistance device Kisalso dispensed with,
asthe transformer may be wired to correspond
with the other branch of the main circuit con-
taining the signals,or artificial resistance may
In this figure X represents the
piece of pipe similar to Fig. 3, the magnet §°
being dispensed with, and a common annun-
ciator-magnet 1* taking its place. The ar-
mafure of this magnet is pivoted at a point
' and is normally held away from the mag-
net by a spring I, while in this position it
holds a catch pivoted at a point p’ and keep-
ing the valve e of the pipe closed. Thisvalve
is hung on the catch at a point p?, and its con-
nection is movable at the points p* p? or a
plece of rope might be used for this connec-
tion withoutmovable points. Iromthe other
end of the valve e a weight v®is hung, which
1s adapted toopen the air-valve when the mag-
net I* is energized and so put on the brakes.

I have

Thisis done by the magnet releasing its cateh
and allowing the weight «® to open the valve.

In Fig. 5, B is an arbitrary representation
of a dynamo-electric machine of any desired
type. 1t 1s intended to operate certain sig-
nals in the system. It may be replaced by a
battery, if desirable. From one of its poles
or electrodes a wire C' extends to a resistance
device E. From the other pole or electrode
a wire C° extends to the ground. (Here rep-
resented by a ground-plate G'.) From the
wire C' a wire C° extends to one end of the

70

75

coil of an electromagnet s', belonging to a -

signal 8’, which may be similar to other sig-
nals in my system. From the other end of
the coil of this magnet a wire C% extends to a
contact-piece ¢, which is adapted to -coact
with a circuit-changer H' and has combined
with it a spring J', adapted to move it away
from the contact-piece 2'. It is held against
this contact by the magnet I', which is in &
local circuit which I will describe later on.
From the other end of the circuit-changer II’
a wire C' extends to one end of the coil of an

electromagnet belonging to a signal S°. From-

the other end of the coil of this magnet a wire
C® extends to a wire C% which extends from
the resistance device to the ground, (here rep-
resented by a ground-plate G?) or this wire
may extend to other devices beyond, thence
to the ground.

The resistance device K isintended to equal-
ize that branch of the main circuit, so as to
correspond with the branch containing the
signals. x |

The ends of the coil of the magnet I' are
connected with a local circuit. This local
circult is here represented as being in the
form of a fence, the wires being attached at
intervals to posts of wood or other insulating
material,. the wires in this example of my im-
provement being arranged parallel to each
other and at a convenilent distance, the ends
being connected to a track-battery L.

The conductor is normally in circuit, and
the wires extending from each pole of the bat-

| tery are placed alongside of each other, so

thatif they should become crossed they would
shunt out the magnet I', or if they should be-

‘| come broken they would cause the magnet I

to also operate, the spring J’ pulling the cir-
cuit-changer away from the contact-piece 4’
whenever the magnet I' is deprived of cur-

rent or the strength of the current altered by

shunting out the magnet. Thisconductor is
designed to be placed near the track at a point
where a washout or land-slide is likely to oc-
cur. Itmaybeonlyasingle wire,if necessary,
and may be tacked or nailed to the ties in a
place where there is danger of weakening of
the road-bed, or 1t may be placed 1n any con-
venient position on a bridge, so that if the
bridge or trestle is burned, wrecked, or swept
away an alarm would be given. The battery L
would preferably furnish a current of low po-

tential. I may also use a transformer to sup-
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ply this circuit, as shown in some of my fol-
lowing drawings. For convenience I have
marked the wires forming this local circuit
as CPand C¥ and the post or supports by the
letter o.

Tt will be observed that if the wires C15 O
were to become broken from any cause or if
a land-slide should occur not strong enough
to break them, but by washing out the posts
cause the wires to touch each other, the mag-
net I' would be deénergized sufficient to al-
low its m*mature to be pulled away from the
contact-piece ¢’ by the spring J'. This would
open the circuit supplymﬂ* the signals S' S?
and their weights 1" w* would set these sig-
nalsat *° danger.” Intheeventofan accident
or other collision any debris thrown against
one of these wires would break it or would
operate to twist it to the adjoining wire, thus
setting the signal at ‘*danger.”

In Fig. 6 A represents a track of any ord!-
nary or suitable construction, and comprising
sections a' ¢* @¢®. B represents a dynamo.
This dynamo may be of any of the ordinary
types; but I may add that if it be a direct-

current dynamo a direct-current transfor-

mer I sometimes called a ‘““motor-dynamo” I
or ““dynamotor” would be preferable. In
other cases the ordinary alternating-current
transformer or any other kind may be nsed.
From the poles or electrodes of the dynamo
B wires C’ and C® extend. TFrom these wires
wires C° and C* extend to one of the coils of
a transformer X'.  From the other coil of this
transformer a local circuit is formed by wires
C7C8 C? C CU C* and the coils of the mag-
nets s’ s* s s* belonging to their respective

sionals, together with the circuit-changer IT

and ifs contact-point ¢. This circuit, as rep-
resented, would be normally closed and the
signals therefore set at ‘‘safety.”

From the high-potential coil of the trans-

former IK* wires C° and Cf%extend to the wires
C'and C°. From the low-potential coil of this
transformer wires CB and CM extend to one
end of the rails of the track-section «>.

extends to the conductor for protecting the
track from land-slide, &e. (IHere shown as a
fence, as in the former drawings, with the ex-
ception that there is only a single circuit com-
prising the fence and not a double circuit, as
shownin Ifig. 5.) The other end of this con-
ductor would be connected by a wire C'° to one
end of the coil of an electromagnet the other
end of this coil of thismagnet being connected
by a wire C!'" with the other rail comprising the
track-seetion ¢ It will be noted thatin this
exampleof myimprovement I have connected

track-section «?, and it will be found that if
the wire were to become broken by a land-
slide, washout, or other cause, the signals &
S* 8% St would set at “danger,” and as an in-
terruption of the traclk-cir -euit or a breaking
of one of the wires of the conductor would
cause the circuit-changer I1 to shift away

.‘ ¢ dﬁangier »

KFrom
the other end of this track-section a wire C*

the conductor with my track-circuit of the

| from the contact-point 2 by means of the

spring J' and the local circuit of the signals
would be opened at this point, causing them
to set at ‘“‘danger.”

Fig. 7 shows this last application as being
connected in such a manner as to give a sig-
nal in the cab of the locomotive, or arranged
to put on the brakes, if desired. Itissimilar
to Fig. 2, with the eteeptmn that the track-
battery L'and the resistance device E'are dis-
pensed with and a transformer K supplies
current of low potential to the track-circuit
instead of the track-battery L.'. The trans-
former may be wired to equalize the resist-
ance of this branch of the main circuilt, or
artificial resistance may be used. Ihavealso
added the conductor arranged in the form of
a fence, as in the previous drawings. It is
looped in as a part of the track-circuit com-
prising the track-section a¢®. Thusin my ex-
ample of my invention it will be seen that
the signals will be set at ‘“danger” if a land-
slide, washout, burning of bridge or trestle
or breaking down of the same, or, if the con-
ductor be fastened to the ties, would show a
sinking of the road-bed. This would set the
signals 8’ 8* 8% St at a position indicative of
and would warn the engineer in his

cab or cause a complete stoppage of the train
by putting on the brakes betfore the danger
was reached.

Tam aware that Patent No. 288,480, oranted
November 13, 1883, to W. P. Phelps for an
1111p1*ovement in electrical train stopping and
signaling apparatus for land-slides, shows a
conductor madein the form of a fence compris-
ing movable sections, the sections being in-
teuded to be moved by the land-slide to brealk
the circuit. I do not thereforeclaim, broadly,
a circuit to be broken by this means, but

claim a continuous_length of wire, meaning

thereby a rigid conductor without movable
contacts or springs.

What I claim as my invention, and desire
to secure by Letters Patent, 1s—

1. In a railway signal system comprising a
number of sections, the combination of a
number of signals in said sections, a common
source of electricity supplying said signals,

‘means substantially such as described for

conveying a part of the electricity from said
common source to a moving train to operate
a signal on the train and a track-circuit con-
trolling the train -signal, substantially as
spemﬁed
9. In a railway signal system comprising a
number of sectlons the combination of a
numberof signals in said sections, a common
source of electricity supplying said signals,
means substantially such as described for
conveying a part of the electricity from said
common source to a moving train to operate
a signal on the train and a track-circuit re-
ceiving its energy from a transformer and
eontrolllnn the train-signal, substantially as
S]_Z)GCIﬁBd |
. In a railway signal system comprising a
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number of sections, the combination of a
number of signalsin sald sections, a common
source of electricity supplying said signals,
means subsmntm,lly such as descmbed for
conveying a part of the electrlclty from sald
common soturce to a moving train to operate
a device on the train so as 130 secure a stop-
page of the train before the protected block
or section is reached and a track-circuit con-
trolling the device on the train, substa,ntmlly
as speclﬁed

4. In arailway signal system, the combma-
tion of a circuit contammﬂ' the signal or sig-
nals and a circuit eomprisinﬂ* a eontinuous
length of wire arranged near the track of a
1*&11w&y and adapted to be broken or disar-
ranged by a land-slide or similar disturbance

.thereby controlling the signal-cireuit, sub-

stantially as specified. .
5. A visual block system having normally-

oom -2 - . ) a

&1

closed controlling-circuits connected to sec-

tions of the tmck visual-signal eircuits, nor-
mally-closed relays controlhnﬂ' said visual-
signal circuits and normally energmed over
the track - circuits, contact devices placed
upon the road-bed in position to close the
circuit upon the locomotive in case the latter

passes a semaphore when set against it, and

a normally-open relay-contact g ﬂ'ovemmﬂ' the
circuit of said contact devices and ad&pted
to close a break in said circuit when thereis
a break in the section of track-circuit.
In testimony. whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

- WILLIAM G. ROOME.
Yitnesses: |
ANTHONY GREF,

WILLIAM M. ILIFI‘

3©
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