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PATENT OFFICE,

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANLA.

ELECTRIC CIRCUIT FOR‘RAILWAY-SIGNALING.

SPECIFICATION forming part

of Letters Patent No. 270,867, dated January 16, 1883,

Application filed November 16, 1882, {Nﬂ.mode].)

1o all whom it may concern :

Be it known that I, GEORGE WESTING-
HOUSE, Jr., of Pittsburg, county of Allegheny,

State of Pennsylvania, have invented or dis-

covered a new and useful Iimprovement in Elec-
tric Circuits for Railway-Signaling ; and I do

- hereby declare_the following to be a full, clear,
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concise, and-exact description thereof, refer-

ence being had tothe accompanying drawings,
making a part of this specification, in which—
like letters indicating like

parts—

Fligure 1 is a diagrammatic view of a portion
of a railway-track and electric signaling appa-
ratus illustrative of my present invention, and

Fig. 2 is a detached view of a signal-post and

banuer-signal of one form or style suitable for
use 1n eonnection with the present invention.

- In the construction of electrically-actuated
block-sigualing apparatus for sin gle-track rail-
-ways, where the circuit closers or breakers are

worked by or from the train, it has been found

exceedingly difficult (except, perhaps, at very

- great expense) to organize the apparatus so
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that any two trains approaching each other

from opposite directions shall under all possi-

- - ble conditions have each its own danger-signal
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sired length—say

displayed in its own front before it can reach

the position occupied by the other train, and
at such distance from the other train that (1t

having also its danger signal displayed-in its

front) both trains can be stopped before col-

lision can occur. My present Improvements,
while applicable in some of their features to

other like organizations of apparatus, are es- I

pecially designed to this end.
1o the drawings I have shown three blocks

or sections of track, R’ R? R3, and a part of a

fourth, RY, each .of which may be of any de-
a mile, more or less. The
ends of the sections or blocks are to be insu-
lated, as at 7/, and the successive rails in each
line 7, between insulated points, are to be elec-

trically connected in any suitable way—as, for
example, is done in the well-known Robinson
closed-track-circait System; also, the opposite

lines of rails of each section are connected by

- wires a « at or near one end with a suitable
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battery, a/, and by wires ¢ ¢ at or near the
other end with a magnet, and I have shown

one of such magnets to each track-cireunit, and
have lettered them ¢/, 2, ¢3, and ¢t This, also,

shall remain at ¢

~ | 18 common in the Robinson system referred to;

but instead of using these magnets to actuate
signalsI employ them as relays. The method
of short-circuiting such track-circuits by the

tion is unnecessary. . |

My present invention in its preferred form
Is 80 organized that each train will as it enters
on each block orsection shift asignalto ¢ dan-

‘ger” at the entraunce or end of the block and
in full view of the engineer ; also, will shift a
| signalto “danger” atanydesired distancein its
rear, and, still further,will shift to “danger” two

other signals atany desired distances in fron t—
Say one at the other terminus of thesame block
and the other at the farther terminus of the
next block—and so that sueh
danger” so long

as the sup-
posed train or any

part thereof shall remain

on that block,

Assuming, now, that the righ.t-:hand end of
the drawing indicates the end of the road or
the terminal station, I proceed in the erection

| and application of my improved apparatus to
erect preferably on each side of the track two-

sets of signals. known

These may be of any

or desired construction, and either of the ban-
ner form or type, which ordinarily turn on a

vertical axis, or of the semaphore type, which
move or swing in vertical planes, or of other
desired construction. The signal-post and
banner-signal thereon, in illastration of one of
the many constructions, are represented in Fig.
2. The signals of this or other desired or con-
venlent construction are arranged at o b b?
b° b* U b° b7, and so on in series along one
side of the track, and preferabiy in pairs at
or near the ends of the blocks.
ries may be arranged on the opposite sides of
the track at the points d @' @ 3 d*, and so on
along the series of blocks or secfions, and
preferably in twos, as indicated. Euch signal
1s provided with a magnet, e,

which the signal-magnet is cansed to-actuate,
through suitable mechanism, the correspond-

‘1ngsignal. Suchmechanism [have notthought
1t necessary to show inthe drawings, since the

manner oif making it in multitudinous forms
18 well kuown in the art, both for banner and

danger-signals
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connection through wheels and axle from rail
. to rail 13 so well known that further descrip-
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A like se- go

_ and each signal- gz
circuit has a suitable battery, ¢/, by means of
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semaphore signals. The signal mechanisms )

and batteries thus represented are connected
electrically by suitable wires, as follows: The
line ¢ may be termed the “oround-wire,” which
may represent simply oround-connections for
several wires leading to the ground. The eir-
cuit which I will now term *XNo. 1" is formed
by the wires1, commencing on the right, pass-
ing through the battery and magnet of the s1g-
nal b, thence to a point in such position rela-
tive to the armature s’ and magnet ¢’ that the
cireuit may be broken and closed by the move-
ment of said armature, thence to the magnet
of signal d, thence to the magnet of signal d?,
and thence to the ground. The cireuit No, 2
commences on the right by wires 1, but leads

by wires 2 to the battery and magoet of sig-
“nal ¥/, thence to magnet of signal 0% thence
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~ thereon to “safety,” and when the circults are

to a convenient point for the making and
breaking of the circuit by the movement of
the armature s of the relay-magnet ¢®, thence
from said armature to the magnetof signal &/,

and thence to the magnet of signal d*, and
thence to the ground. The circuit No. 5, start-

ing from the ground by wire 3, passes through
battery and magnet of signal /%, thence to the

magnet of signal b% thence to the contact--

point for making and breaking the circuit by
the movement of armature s* of magnet c’,
thence from said armature to the magnet of
signal d% and thence to the magnet of the S1g-
nal at the farther terminus of block-section R,
thence to the ground. The circunit No. 4, com-
mencing with wire 4, passes through the bat-
tery and magnet of signal 0’ thence to mag-
net of 08, thence to the contact-point in con-
nection with armature s* of relay-magnet ¢,
and thence to the other signal-magnets—one
at the farther terminusof block-section R*and
the other to the farther terminus of the next
block beyond. The circuit No. 5 commences
by wire 5, passes through the battery and mag-
net of signal b7, leads to a like series of sig-
nal-magnets through the circuit-closing arma-
ture of alikerelay to those already described.

It will be understood that the several arma-
tures s’ §?, &ec., operate as circuit closers and
breakers. When the track-circuits are closed
or are not. short - circnited, the several relay
magnets ¢ ¢, &c., are excited, so as to at-
tract their respective armatures, and thereby
bring them into engagement with the several
wires or contacts in circuits 1 2 3, &c¢., so as
to complete said circuits; but when the track-
circuits are short-circuited or broken the re-
lay-magnets ¢ ¢?, &c., being cut out from the
influence of their respective batteries, release
their respectivearmatures,which,acting under
the effect of gravity, retractile springs, or other
devices, drop from their contact - points, and
the corresponding circuits are broken.

ratus the circuits, when closed, hold the signal

brokenthesignal comes to ¢ danger,”either un-

.dermagneticinfluence orasa resultof 'gravit-sf 3

L

|

l

|

|

a spring, weight, or other meauns suitable for

the purpose. .

‘Assuming, now, that the train starts from
the right and enters on the first block-section,
R/, its first effect is to short-cireuit the track-
circuit, so0 as to actuate the relay-maguoet ¢
from the influence of its battery, and as a re-

‘sult of this the armature &’ clears the magnetic

pole or poles, and circuit No. 1 is broken at
that point. As a result of this, the signal at b
will cometo ‘“danger,” so as to protect the rear
of the train, and the signals d d?, the magnets
of which are included in the same circuit, will
alsocometo ‘“danger,” and thereby protect the
train as against trains coming from opposite
direction. This condition of the signals will
remain so asleng asthe train orany part thereof
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remains on the section R‘. ~As soon-as the -

forward end of the train passesonto the bloek-

section R? aund even while the rear of the train
| remains on the section R/, it will short-circuit

the track-circuit of bloek R?, and by cutting
out the relay-miagnet ¢ from the influence of
its battery will canse or permit the armature
s? to clear the magnet pole or poles, and by
breaking contact with the wires or contact of
cireuit No. 2 will break said circuit and shift

the signals thereon to “danger”—to wit, " at

the rear of the previous section, R/, §* at the
entrance of section R? will come to ‘*danger” to
protect the rear of the train, and the signals
d’ at the farther end of the block-section R?
and d*at the farther end of the next-section,
R3, willalsocometo “danger” insuch amanner
as to protect the train as against a train ap-
proaching from. the opposite direction. The
train thus sapposed, so long as it or any part
of it remains on block-section R?, is thus pro-
tected by two signals in the rear and twoin the
front, and the rear signal, ¥/, is at least the
length of a block to the rear, and another of
said signals, d*, is at least the length of a block

| in advance. As soon as the tail of the train

clears the first block-section, R/, the circuit 1s
restored through the track-circuit, so that its
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magnet ¢/ again comes within the influence

of its battery «’, whereby its armature &' 13
attracted, so as to make contact with the cor-
responding wire, 1, ot circuit No. 1, and as a
result of this the magnets of signals b, d, and
d? are excited and the signals go to ‘“safety.”
Hence a train following, on finding signal b
at “safety,” will know that track-section R 13

elear or unoccupied; but finding signal b’ at

«“danger” the engineer will know that the next
section, R?, is ocecupied. As the train leaves
block-section R? and its forward end enters on
section R3, cutting out the relay-magnet ¢’
from the influence of its battery will release
its armature s3, so as to break the circuit No. 3,

| as a result of which the signals b° at the rear
 In the preferable construction of this appa-

end of block-section R? and )* at the enfrance
of block-section R? will come to ‘“dan oer,” 80 a8
to protect the rear of the train, and the signal

@ at the forward end of said section R? and
‘a like signal at the farther end of the next sec-
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leaves the block-section R? the track-circuit | at any desired distance, and the minimum dis- 70
5 will be restored through its relay-magnet ¢? as | tance should be that at which trains in all
a result of which the armature s? will be at- | cases should be kept apart. | -
tracted, and circnit No. 2 will again be closed, To illustrate, now, the impossibility of an ac-
S0 as to clear signals'd/, b% d/, and d*. Con- ~cident by meeting trains, 1 will assume a train |
sequently the engineer ot a following train, on | on block-section R’ and moving from the right, 7¢
ro coming to section R? and finding the signal 42 | which I will call * train No.1,”and another train
- at*‘satety,” will know that block-section R? is | on block-section R?, coming in opposite direc-
unoccupled, but finding signal b3 at “danger” | tion, and thislatter train I will call ¢ train No.
he will also learn that block-section R? is occu- | 2.7 Train No. 2 will find signal d? at ¢* danger,”
pled. In the three cases supposed the engi- | from which it will know that section R/ is oceu- 8o |
15 neer of a train coming in the opposite direc- | pied, and as train No. 2 eannot in 1ts moving
tion will be notified by the signal at the left | have any effect on the position of this.signal,
band in section R% or by the signal @, or by | even in case it should ran onto section R? acci-
the signal d*that the second block-section be- dentally or otherwise, there cannot possibly be
youd himself is occupied by a train, even any couflict of signals, norany doubt as to what 85

20
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tion, R*, will come to ¢ danger,” S0 a8 to protect | distance, and whi]eI have deseribed these dis-

the front of the train in the manner already
described. As soon as the rear of the train

though he may not know the direction in which

it is moving. Assuming, now, a train coming

,-25

from the opposite direction or from the left-
hand end ot the drawing, on entering section
R* it will short-circuit the track-circuit there-
of and release the armature s, and thereby

will set at “danger” a signal in-its rear at-

least a block’s length, and another signal at
the left-hand end of the block-section R4, and

tances as being a block’s length I do not mean
to limitmyselfthereto, as they may bearranged

these danger-signals may mean.
train No. 2 is bound to stop or to proceed with
caufion. At the same time train No. 1, on ap-

proaching the left-hand end of track-section

Hence the

R/, will find signal §® at “danger,” and for 90

the reason before stated there can be no con-
flict between the trains in the setting of this
signal,nor any doubt astoits meaning. Hence
the engineer of train No. 1 will know that seec-

also will set at “danger” two other signals, 05, | tion R? is occupied, and that he must either gg
3o ab the right-band end of block-section Rt and | stop or proceed cautiously, as train orders may
also the signal b%at the right-hand end of block- require. Hence even it both trains come to
section IR?, all said signals being on circnit No. | and ran onto the opposite ends of block-sec-
4. Hence such supposed train will move over | tion R? at the same instant of time, there can
block-section R+, be protected by two signalsin | be no counflict of signals, for each train having ro>
35 Itsrear asdgainst a following train,and by two | set its own danger-signal in its own front at
signals 1n frout as against trains coming in an | least a block’s length in advance, at a point
opposite direction. -Asthe forward end of the | where it cannot be affected by the movement
supposed train enters on section R3it will short- | of the other train, both trains are eautioned
circnit No.3in the manner already described,so | or warned each of the other’s presence or ap- 1og
4o astodisplayadanger-signalattheleft-handend | proach while they are at least a block’s length |
of the block R4, and also set a danger-signal, d° | from each other. | | p
- at the entrance of block-section R3, whereby to The preferable arrangemnent of the signals
protect its rear, and will also set a danger-sig- | is that illustrated in. the drawings, whereby
nal, 0% at the right-hand end of said section, | the following ends are attained: The signals 110
43 and alsosignal b*at the right-hand end of said | b 52 b* 0% which are set to““danger” by the frain |
section R? all'said signalsbeing on circuit No. 3. coming from the right, are arranged at sueh
As soon as the rear of the train leaves block- | distance Inside the terminals of their respect-
section R* circuit No. 4 will be restored and | ive blocks tiat as the engineer enters on the
the signals thereon come to “safety.” As the | block he will see the corresponding signal shift rrg
so train. enters on bloek-section R? it short-cir- | from ‘*safety” to ‘“danger,” and thereby will |
~cuits the track-cirenit thereof, so as to release | know that the cireait is in working order,and
" . armature % and thereby breaks the No. 2 cir-| that the distant rear and frount signals will
cuit, and thereby sets at *“ danger” signals d* | also act as described; also, the engineer of the
d’, % and ', all of which are on circuait No. 2, tfollowing train will know that the other setof 120
55 Wwhereby it is protected in front and rear, as | signals, &’ 1% I b%, are the rear distant signals
before, and the engineer of a following train— | of the preceding train; also, the engineer of
say on track-circuit R*—on findingsignal d®at | a train when coming in an opposite direetion
‘safety” and d*at ¢ danger,” will know that the will observe the movement from ¢safety” to
~ Dblock-section R? is unoceupied and that R? is ‘““danger” of signals @°, d’, and d as he enters on 125
6o occupied. This orderly movement of the sig- | the corresponding blocks. Consequently he
- nals will go on regularly as the trains pass | wiil accordingly know that Lis distant front
from block to block,and at all times every | and rear signals are in correspondiug position,
train, whatever way it may be going, will be | and the engineer of the train followiag from
protected both in front and rear by at least | the left, knowing that the signals d¢ a4z, &e., 130

two sigunals in either direction, one of which { are the rear distant signals of the preceding
In front, and one in the rear at a considerable | train, will accordingly be guarded in his move-
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ments; bat this particular order,
and position of the several signals thus desig-
nated may be varied at pleasure without de-
parting from the scope of the present inven-
tion. ’ - |

Preferably each pair of signals b b’ and ¥’
% are arranged on the same post, one above
the other, as also the signals d’ @?, &c.; but 1
do not consider it essential that more than
two signals be employed-on each signaling-cir-

cuit; but these two which are employed should

be the ones above referredto as “front” and
“rear” distant signals. Thus, for example, on
circuit No. 2 the signals §? and d’ may be omit-
ted, and on circait No. 3 the signals b* and d’

‘may be omitted, and soon through the circuits.

The only important difference in operation will
be that the engineer will not be advised by
the movement of a signal in his face that the
cirenits are in working order; but if such two
middle signals on each circuit be omitted the
end or outer signals may, especially if the
blocks are long, be brought nearer together,
provided only that the rear signal Dbe far
enough to the rear to be seen by the engineer
of a following train before he enters on the
next block to the rear of - the block occupied,

and that the front signal be far enough in ad-

vance to be seen by the engineer of an ap-
nroaching train before he enters on the next
block in front of the block occupied.

The number of bloeks or sections 1s not ma-
terial, and a dangerous place in a road may be
protected by a series of three or more bloclk-
sections, each as long as may be desired; also,
if desired for purposes of additional protec-

tion, additional signals may be added—two or

more in each signaling-cirenit. If two beadd-

-ed, I arrange them one at any desired polnt—

say between the signals ' and 0% and prefer-
ably about one thousand feet distant trom (*—
and the other between d’ and d* and about a
like distance from d’, and in like manner as to
theothercircuits; orthecircaits may belength-
ened and the two added signals may be ar-
ranged farther ont on the circnits—say a thou-
<an+ feet to the right and left of the distant
signals shown and described; but it should
also bestated that with theapparatusorganized
with four signals to a circuit the distant sig-
nals, instead of being at or near or beyond the
extreme ends of the outer of three block-sec-
tions, may be inside sach ends, but should be
far enough—say one thousand feet, more or
less—ifroin the outer ends of the block-section
from which the relay-magnet of such signaling-
line is worked so that an approaching train
may with reasonable certainty be stopped be-
tfore such block-section is reached. Thus, for

illastration, ¥ may be arranged a thousand
feet or so fromtheright-hand end of section R?,
and d* a like distance from.the left-hand end
of said bloek, it being understood in such case
that % and d' are used as above described.

- In organizing or erecting my improved ap-

270,867

arrangement, | paratus on a double-track road one set of the

signals described—say those shown on the up-
per side of the drawing, b b’ b® b’, &c.—may
be arranged in connection with the track-cir-
cuits of the track on which trains move from
the right, and the other set of signals, d d' a7,
&e., in connection with the other track, and
the circuits are correspondingly shortened.
Then it will be seen that each train will be pro-
tected as against following trains by two sig-

72
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‘nals, one of which will be shifted in the face

of the engineer as he enters a block, and the
other a thousand feet (more or less) to his rear
will insure the stopping of a following train
in time to avoid a collision, even if the forward
train should be disabled immediately after en-
tering the block ; and this construction and ar-
rangement of the signals when the electro-
magnets of both are on the same circuit,soas
to be operated by the same track-relay, I be-
lieve to be new. |

I claim herein as my invention—

1. In a block-sienaling system embracing
three or more blocks, the combination of a =
track-circuit extending from end to end of each go
block, a relay-magnet in each track-circuit, a
signaling-circuit operated by each such relay,
and at least two signals on each such signal-
ing-circuit, one of which is arranged at, near,
or beyond the farther terminus of each next
adjacent block, substantially as set forth.

2. In combination with a series of track-cir-
cuits electrically connected in blocks, a series
of signals, I/ §° b°, &c., arranged at ornear the
entrance terminals of blocks, and each signal
of one block being in the same circuit with a
make-and- break mechanism operated by a
train while passing over the next block, and
also having in the same circuit one ot a like
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“series of signals, d? d*, &ce., at or near the op- 1c5

posite terminal of the third block, substan-
tially as set forth. :

3. In combination with a track-cireuit and a
relay - magnet therein, a sigoaling - circait
opened and closed by such relay, a signal, as 110
at 1? d’, at or near each end of the track-cir-
cuit, and distant signals, as at 0’ d*, arranged

at the required distance in front and rear for

safety, all such signals being on the same sig-
naling-circuit, substantially as set forth.

4. In combination with a track-circuit and
a relay-magnet therein, a signaling-circult
opened and closed by such relay, and at least
two signals in such signaling-eircuit, one of
which 1s arranged at or near the entrance end 129
of such track-circuit and the other at the re-
quired distance to the rear for safety, substan-
tially as set forth. | |

In testimony whereof 1 have hereunto set
my hand.

" GEORGE WESTINGHOUSE, Jr.

VWitnesses: |
R. H. WHITTLESEY,
GEORGE H. CHRISTY.

IIS




	Drawings
	Front Page
	Specification
	Claims

