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UNITED STATES PATENT OFFICE.

CHARLES W. GRANT, OI* CONCORD, -MASSACHUSETTS, ASSIGNOR TO THE
AMERICAN ELECTRIC TRAIN AND SWITCH SIGNAT COMPANY, OF BOS-
TON, MASSACHUSETTS.

RAILWAY-SIGNAL.

SPECIFICATION forming part of Letters Patent No. 589,170, dated August 31; 1897.
Application filed November 19, 1896, Serial No, 612,733, (No model.)

To all whom it may concérn: other scection of track more or less distant. 50
Be it known that I, CHARLES W, GRANT, a | In operation- the constantly-energized pri-

citizen of the United States, residing at Con- mary coil carried by the locomotive and re-

cord, county of Middlesex, and State of Mas- ceiving an alternating eurrent from a gener-

5 sachusetts, have invented certain new and | ator located thereon will tend to induce sec-
useful Improvements in Railway-Signals, of | ondary currents in the track-coils ; but such 53
which the following is a specification, refer- tendency will only become effective in the
ence being made to the accompanying draw- | event of the cirewit of said track-eoils being
ings, wherein— - closed by the presence of an interfering train

ro  Figurelis a diagram representing the plan | on the distant section, and in such event the
of a road-bed prepared for use in connection secondary currents in the track-coils will in- 6o
with my system. Fig. 2 illustrates diagram- | duce tertiary currents in the signal-receiving
matically a section of the said road-bed and a | coil carried by the locomotive.  In this man-
locomotive equipped with the apparatus re- | ner any locomotive will be automatically noti-

15 quired to operate with the corresponding ap- | fied through its own coils and its own gen-
paratus on the roadway. Fig. 3 represents a | erator of the presence of another locomotive, 63
truck having an induction-coil suspended |train, or car within a specified distance ahead
therefrom. Fig. 4 represents the core upon | of it. : . :
which the induction-coils are wound, and My invention also consists in certain de-

zo Fig: 5 illustrates the invention as applied toa | tails of construction hereinafter set forth,
single-track road. Fig. 6 illustrates the part | and particularly in certain testing arrange- 70
as applied to a drawbridge or turnout-switch. | menfs by which the condition of the train

My invention is based upon the principle of apparatus may be constantly indicated and
electromagnetic induction between certain any failure or disarragement be immediately

25 stationary coils along the road-bed and cer- | disclosed.
tain other coils carried by the locomotive of a The advantage of my system lies princi- 75
train. pally in the fact that there is no apparatus

More particularly I place along the road- | along the track containing any moving parts,

bed a series of coils provided with iron cores | and the system, so far as the track is con.

- 30 and arranged in series in a circuit terminat- | cerned, depends only upon fixed coils and
ing at the two opposite and insulated rails of conductors, which when once properly in- 8o

a section of track more orless remote whereon | stalled are not liable to injury by weather

_an interfering or obstructing train may be | or temperature or to disarrangement in oper-

standing or running. These coils are ar- | ation. There are alsono stationary batteries

35 ranged to receive current, in the event of | or generators along the track, and such cur-
their circuit being closed by the presence of | rent as is employed is derived from a low- 83
the interfering train aforesaid, from a con- frequency alternating-current dynamo of a
stantly-energized coil carried by the locomo- | simple type placed on the locomotive, while
tive in a position where it may act inductively | the remaining part of the apparatus carried

40 thereon. In the event of the said track-coils by the train is free from complications and
“being energized they in turn act inductively | is under the constant supervision of the en- go
upon a second coil carried by the locomotive | gineer. It is also of .a character not at all
and connected with a bell or other signaling | liable to disarrangements of any kind.
device responsive to an alternating current. Referring to the drawings, A A’ A? repre-

45 In practice the track-coils will be grouped to- | sent three insulated sections of railway-rail,
.gether in a series, including those adjacent to | and B B’ B represent corresponding sections g5
one section of track, and the terminals of | of the opposite rail. Between the two rails
their circuit will be connected, respectively, | of each section on a uniform level I place a
‘to the two opposite and insulated rails of an-'| series of coils ¢ C C, which are preferably
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wound on rectangular iron frames of the
form shown in Fig. 4, and I connect together
in series all of the coils. in any one section.
The two terminals of the coils thus grouped
together are extended along the track and
connected, respectively, to the rails of an-
other section, more or less distant, preferably
the second section ahead. Thus in Fig. 1
the eoils C C, &e., (shown in full lines as
placed between the rails A and B,) are con-
necied inseriesand their terminals connected
to the rails A* and B? of the next section but
one in advance. Similarly the coils between
sections A’ and B’ will be connected to the
rails of section A% B  If itis desired to work
in both directions on a single track, there
will be required two sets of coils C C, &e.,
thie coils of one set alternating with those of
the other set, and the terminals of one set
connecting with rail-sections in advance and
those of the other set with rail-sections in the
rear. Thus, referring to IFig. 5, there are
shown between the rail-sections A? B? two se-
ries of coils C C, &e., and ¢’ C' C', &ec., the
former series connecting with the rail-sec-
tions A*and B*and thelattersections with the
rail-sections Aand B, With thearrangement
described it is obvious that in Fig. 1, for in-
stance, a train on rail-sections A® B? will close
the circuit of coils CC, &c., between rail-sec-
tions A and B, while in Fig. 5 one setof coils
will have their cireuit closed by a train ‘on
A* B? and the other by a train on a set A B.
Moreover, I may arrange that any unusuoal
circumstance—such as the opening of a draw-
bridge or the throwing of a turnout-switch—
in any section will operate to close a circuit
between the two rails and thereby complete
the circuit of the track-coils connected with
said rail. Thus in Fig. 6, M represents a
drawbridge in rail-sections A* BY, and it isso
arranged that when moved from its normal
position (shown in the drawings) it will re-
lease a spring-switch P and close the circuit
between rails At and BY, in which event an
approaching train will receive a signalin the
same manner as it would if the rails A* and
B! were connected by a train standing or run-
ning thereon.

Referring to Fig. 2,1 have shown the track-
coils C C, &e., as laid in the roadway flash
with the upper surface of the ties D D, the
center one of the five coils being shown in
section in order toillustrate the construction
of the coil, which, as I have already stated,
is wound about a rectangular frame grooved
on its periphery to receive the wire. A coil
E of similar construction is carried on one
part of the locomotive—for instance, under-
neath the tender—Dbeing suspended directly
from the axles or any fixed point, as shown
in Fig. 3, in order that it may be held at an
invariable distance away from, but in close
proximity to, the track-coils CC. The track-
coils may be asnumeronsasdesired, although
their number will naturally be limited by the
length of the coil carried on the tender and

589,170

the frequency with which it is desired to re-
ceive indications from the section ahead.
This coil E is connected directly with an al-
ternating-current generator F on the locomo-
tive, which will be constantly running and
sending at all times an alternating current
through the coil. A similar but smaller coil
' will be carried at a remote point of the lo-
comotive—for instance, directly under the pi-
lot or forward track—so as to be free from the
inductive influence of the primary coil E.
This coil E' will be suspended, just like E, at
a fixed distance from the track-coil C C, &e.,
and its line-circuit will include a bell G or
other device responsive audibly to an alter-
nating current. The cirenit of coil E' will be
controlled by an ordinary switch II and the
cirenit of coil E by a similar switeh .

The operation of the apparatus thus de-
seribed will beobvious. Thegenerator IF will
keep the coil E constantly energized by an al-
ternating current, which in turn will induce
secondary currents in the track-coil C C, &c.,
provided there is an interfering train in the
neighborhood on the section of track to the
rails of whieh the coils C C are connected.
When such an induced current passes in the
coils C C, they will act inCuetively to produce
a tertiary currentin the coil B that will serve
to operate the bell G.

Referring again to Fig. 2, it will be observed
that just above coil E and in close proximity
thereto is a similar but smaller coil N, having
a magnet O included in its cireuit, which cir-
cuit is controlled by aswitch J. The purpose
of this coil is to serve as a continual test on
generator I and primary coil E.  So long as
the normal currentis passing through the said
generator and coil a secondary current will
pass through coil N and magnet O and main-
tain in its attracted position the armature of
the said magnet, which in furn controls a me-
chanical bell L. If for any reason there is
an interruption of the nsual current in the
primary cireuit, it will be followed by a ces-
sation of currentin the secondary circuit, and
the magnet O will hence release its armature,
allowing the bell I to ring. I havealso pro-
vided a'switeh K, by means of which I can at
any time throw the coils E and E', the bell G,
and generator I into a common circuit in se-
ries. I thus provide mecans for testing thein-
tegrity of coil I’ and the operativeness of bell
G at any time.

In the position of switch IX shown in the
drawings the two circuits are independent of
each other; but if the switch be moved up-
ward, so as to throw the switch-arm into con-
tact with the connected points R R, respee-
tively, there will obviously be a series circuit
provided through the several parts of the ap-
paratus above described.

It is possible also to place one or more track-
coils in a loeal circuit along the line for the
purpose of signaling at crossings and at other
points where it is desired to give warning of
an approachingtrain. InTig. 11have shown
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two sets of coils in section A? B2, which are
connected with a local circuit including a
bell S. B :

- I'am aware that it has been heretofore pro-
posed to communicate with a moving train by
meansof a line-wire extending along the track
and acting inductively upon a coil on a train.
I have, however, ascertained by experience
that such a system is impracticable, at least
for audible-signaling purposes, and that it is
essential to employ a series of coils capable of
acting with considerable inductive strength
upon each other, ’ .

What I claim as new, and desire to secure
by Letters Patent, is—

1. The combination in a railway signaling -

system of a series of coils located along a sec-
tion of railway and having their terminals
connected to the track-rails of a neighboring
section, a generator on the train for energiz-
ing the said coils by induction and a receiv-
ing-coilearried by the same train in proximity
to the said series of track-coils and connected
with signal-receiving apparatus on the train,
substantially as and for the purpose set forth.

2. The combination in a railway signaling
system of a series of coils provided with iron
cores located along a section of railway and
having their terminals connected to the track-
rails of a neighboring section, a generator on
the train for energizing the said coils by in-
duction and a receiving-coil having an’iron
core carried by the same train in proximity
to the said series of track-coils and connected
with signal-receiving apparatus on the train.

3. The combination in a railway signaling

- system of a series of track-coils having their

40

45

terminals connected to the opposite insulated

‘rails of a neighboring section of the track, an

alternating-current generator earried by the
train, a coil on the train in the eircuit of said
generator carried at a point adjacent to the
track-coils, so as to induce current therein,
and a receiving-coil also on the train earried
in a similar position and provided with sig-
nal-receiving devices, substantiallyasand for

- the purpose set forth.
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4. The combination in a railway signaling
system of three adjacent sections of track,
the rails of each section being insulated from
those of the other sections, a series of track-
coils arranged along the first of the said see-
lions, two insulated line-wires connected to
the terminals of said coils respectively and
extending along the second or intermediate
one of the said sections and . connected re-
spectively to the insulated track-rails of the
third or last one of the said sections, an al-
ternating - current generator, an inducing-
coil in the circuit of said generator forming
a. primary coil for inducing an alternating
current in said track-coils, a receiving-coil
carried by the train in proximity to the said
track-coils 8o as to receive a tertiary induced
current in the event of the circuit of said
track - coils being closed, and signaling de-
vices on the train included in the ecircuit of

SN

said receiving-coil, substantially as and for
the purpose set forth. s

5. The combination in a railway signaling
system of three adjacent sections of track,
the rails of each section being insulated from
those of the other sections, a plurality of
track-coils econnected in series in a common
circuit and arranged in a single line adjacent
to the first of the three sections aforesaid,
two -insulated conduectors, one connected at
the beginning of the said first section to the
terminal of the first one of the said track-
coils and the other connected at the end of
the same section to the terminal of the last
of the said track-coils, the two conductors ex-
tending from their said connection - points
along and beyond the second or intermediate
one of the said three track-sections and con-
nected respectively to the two insulated rails
of the third or last one of the aforesaid three
track-sections, an alternating-current gen-
erator, an inducing-coil in the circuit of said
generator, forminga primary coil forinducing
an alternating current in said track-coils, a
receiving-coil carried by the train in prox-
imity to the said track-coils, so as to receive
a tertiary induced current in the event of the
circuit of said track-coils being closed, and
signaling devices on the train inecluded in
the eircuit of said receiving-coil, substan-
tially as and for the purpose set forth.

6. The combination in a railway signal sys-
tem of a series of track-coils, an inducing-
coil carried by the locomotive for generating
currentinsaid track-coils, an alternating-cur-
rent generator energizing the said inducing-
coils, a test-coil placed adjacent to the said
inducing-coil, and indicating devices in the
circuit of the said test-coils, substantially as
and for the purpose set forth.

7. The combination of track-coils C C, &e.,
an inducing-coil E carried by the train in
proximity to the said track-coils, indicating-
coil N, generator F, normally energizing coil
E, magnet O in the circuit of coil N, and a sig-
naling device L controlled by said magnet O,
substantially as and for the purpose set forth.

8. The combination with one or more car-
axles of a railway-vehicle, of an inducing-
coil suspended directly therefrom, a series of
track-coils arranged at or near the surface of
the road-bed in proximity to the said inducing-
coil, a generator on the train for energizing
the inducing-coil and a signaling device on
the same train inductively operated by the
sald track-coil, substantially as and for the
purpose set forth. ,

9. The combination with an induced track-
circuit formed in part of the track-rail and in
part by a conductor subject to inductive ac-
tion, of a generator on the train for supplying
the said circuit with alternating current and
a signaling-circuit on the same train ener-
gized inductively from the said track-circuit,

substantially as and for the purpose set forth.

10. The combination in arailway signaling
system of an induetion-circuit along the rail-
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way formed in part Ly insulated sections of
track-rail, a drawbridge, or turnout, in said
seetion, a switch controlled by the said draw-
bridge, or turnout-switch, for closing the eir-
cuit between the two rails in the event of the
bridge, or turnout, being open, a generator
on the train for inducing an alternating cur-
rent in said track-circuit and signaling de-
vices on the same train operated by the said
induced current, substantially as and for the
purpose set forth.

11. The combination in a railway signaling
system of a railway-track having its rails di-
vided into three or more insulated sections,
two induced circuits adjacent to one section
and connected respectively with the section
in advance and in rear thereof, a generator

.on the train for inducing alternating currents

in said eircuits and signaling devices on the
same train operated by said induced eircuits,
substantially as and for the purpose set forth.

12. The combination in a railway signaling
system of a line of track-coils adjacent to a

section of railway, said track-coils being in-
cluded in a normally open circuit, an indue-
ing-coil and a receiving-coil carried by the
same train and arranged in the same longi-
tudinal line adjacent to the line of track-coils
and means for closing the track-coil circuit
by the presence of a neighboring train.

13. The combination in a railway signaling
system of a series of section track-coils on one
section, a circuit for said coils controlled by a
train on a neighboring section, local track-
coils, a local cireuit therefor, a signaling de-
vice in said local circuit and an inducing-coil
for energizing both the local track-coils and
section track-coils, substantially as and for
the purpose set forth.

In witness whereof I have hereunto set my
hand this 16th day of November, 1896.

CITARLES W. GRANT.

Witnesses:
GEORGE T. CUNNINGHAM,
ERNEST S. WILLIAMS.
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