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{o all whom it may concern:

Be it known that I, BENJAMIN C. SEATON, a
citizen of the United States, residing at the
city of St. Louis, in the State of MISSOIII‘I
have 1nvented certem new and useful Im-
provements in Electri¢ Train-Signaling Sys-
tems, of which the following is a full, clear,
and exact description, reference being had
to the atcompanying drawings, formmg part
of this specification.

My invention relates to dan electrically-op-
erated signaling system for railways, and is
an Improvement on the invention forming
the subject-matter of my Patent No. 503, 100
dated August S, 1893, which was an improve-

‘ment on the 1nvent10n forming the subject-

matter of my Patent No. 484, 614 dated Octo-
ber 18, 1892, to which patents reference may
be had for a detailed deseription of the gen-
eral features and fundamental principles of
such a system.

My present invention mey be applied to
either ordinary steam-railways or to ‘“third-
rall” or other electric railways, it being nec-
essary that there should be an electrieally-
continuous auxiliary rail or conductor.

The objects of my present invention are,
first, to secure greater efficiency of operatlon,
second to prowde a system of wider scope
and adaptability; third, to provide a system
operative and reliable under all conditions,
however adverse, and, fourth, one that will
be 1nexpensive to install and- maintain, T

attaln these objects by the mechanism and

arrangement of circuits illustrated in the ac-

companying drawings, of which there are two

sheets, and in which—

Flfrure Iisageneraldiagrammatic 111ustra—-
tion of the system showing a section of track
including several blocks and a crossing, two
motor or locomotive pilot-houses supposed
to be approaching each other upon the same

- track, with the electrical apparatus contained

50

thereon and the switchboard at a signal-sta-
tion Wlbh itsapparatusand circuits. Flg I1is
a plen of a section of track including a track-

switch and the electrical epperetus and ecir--

cuits connected therewith, shown diagram-

matically. Fig. III is a pla,n of a section of |
track including a bridge and the apparatus |

| and circuits connected therewith, shown did-

grammatically. Fig.1V isan enlarged detail

plan view of the pole-changing switeh form-
ing part of the apparatus in each mofor-car
or locomotive pilot-house. Fig, V is a side
elevation of said pole-changing switch.

The same reference-numerals refer to coi-
responding parts throughout the several

Views.

1 and 2 indicate portions of two trains sup-
posed to be moving in opposite directions

and approaching each other upon either side
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of a crossing 3; but they are not both upon

the same block, however.
sections of track are shown in the sketch of
the road illustrated in this figure by the nu-

merals 4, 5, 6, 7, and 8, which represent in-
sulated sections of one rail of the ordinary

single track upon which the trains run. The

'other rail of said track is similarly divided

into insulated sectlons, (represented by 42,

5%, 6%, 7%, and 8*,) and it will be observed that
these t'ﬁo sets of insulated sections of rail
overlap each other in the same way that
broken joints are made upon a railroad, ex-
cept that these joints are insulated—. e. ., One
strefeh of rail composing a section is insu-
lated from its adjoining sections; but the two
rails are not broken electrlca,lly at opposite
points, the insulated joint at one point on one
rail being made somewhere between the ends
of an insulated section of its fellowrail. For

Several insulated

7C
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instance, the insulated joint 7¢ occurs about -

the middle of the insulated section 7 of its

fellow rail, and the insulated joint 6° occurs

about the middle of the insulated section 7
of its fellow rail. This arrangement I call
‘“broken insulated joints,” and the result is
what I call ‘“overlapping insulated sections.”

The space between an insulated joint in one
rail and an insulated joint in its fellow rail—
as, forexample, the distance between the joint

7°¢and the joint 6b—const1tutes a safety-block,
within which distance it is impossible under

my system for two cars or trains to approach

‘withoutsignaling each other. They maysome-

times signal each other when separated the
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dlstenee of any one insulated section, as be-

tween 6° and 7°; but it is impossible for them
toevercome nearer together than the dlsteuce

I'DO
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from 7¢ to 6° without signaling each other. | cireunit for the main track may be in any other

These blocks may be made of any required

| len oth.

Parallel with the two or dinary rails I plaee
an auxiliary circuit-rail or metallic strip 11,
whichismadeelectr 1ca,]1y continuous throucfh-
out its course.

12 represents the ordmary wheels of a car
or locomotive; 13, a contact device carried by
thecaror locomotive,but insulated therefrom,
and contacting with the auxiliaryrail 11; 14,

a pole-changing switch having a lever 14%;

15, a contact-segment of said pole-changing
switeh which connects with one pole of a bat-
tery 19, carried by the car or locomotive; 106,
a similar contact-segment connecting with
the other pole of said battery; 17, a contact-
segment of said pole-changing switeh which
connects with the fmmewmk aﬂe% or wheels
of the car or locomotive; 18 a similar con-
tact—segment connecting with the contact de-
vice 13; 20, a rheostat arranged to be thrown

Into or out of circuit throuwh the agency of
the switch 21; 22, a switch w11311 which to cut:

in or out the bell or annunciator 23; 24, an

~ electrical time-indicator of any Well_-known

~ eircuit - elosing key for communicating be-
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construction for recording the time when any
alarm or signal impulse is conveyed; 29, &

tween approaching trains or with the signal-
stations through the agency of a prearranged
code of signals. .

26 represents asignal-station,of which there
may be any desired number located at suit-
able distances along the road; 27, a switch-
board for such station; 28, 29, 30, 31, 52, and
33, circuit - closing switches for the several

.blocks upon elthel side of such station; 34

and 385, the bell or annunciator of such sta-
tion; 36 and 37, eircuit-closing keys for com-

municating signals from such station to the |
trains; 38 and 39, switches for throwing in |

or out of circuit the bells 34 and 35; 40, a con-
necting-bar common toand by meansof which
all of the switehes 31, 32, and 33, represent-

ing the different blocks 6*, 72, and 3" upon

one side of the station, are connected to the

bell 34, and 41 a similar .connecting-bar for

the corresponding switches 28, 29, and 30,con-
necting with the blocks 4%, 5*, and 6* upon
the other side of said station.

At a crossing all the rails leading thereto
from bothtracksareinsulated from each other
and from the crossing proper upon both sides
cf the sajd crossing but the auxiliary rail or
conductor 11 is electl ically connected with
one of the ordinary rails, as 42, of the cross-
ing-track upon both sides of
whlle both the ordinary rails of the main
track are electrically connected to the auxil-

iary rail or conductor of the crossing-track |

upon both sides of the crossing, and all the
rails or conductors are each made electrically
continuous at the crossing by having their
terminals at the crossing electrically con-

nected to special connectm g-wires, as 43; but
the conductors upon both sides of the electric |

said er ossing, |

suitable manner connected with an insulated

\ section or block of track forming a crossing

so long as the arrangement is such that the
entmnee of a locomotive or car upon sald in-

sulated section of crossing-track will connect

the two sides of the electric circuit running
parallel to the main track.

At a bridge, as shown 1n I‘lﬂ' III, I intro-
duce two combined mechamcal and thermo-
staticswitches44,one ateach endof the bridge,
designed to eﬂ"ect a short circuit or a cross
connection between the two sides of the cir-

cuit in case a train approaches too close to a
bridge which has been either washed away,

broken down, or crippled by fire. ‘I'his Is ac-

complished by means of the lever 45, carrying .

suitable contacts 46 and 47, normally held
out of contact with their conmctlnw points
46* and 47> by means of a spring 48 and a
fusible wire 49.
from its anchorings, the wire 49 pulls the con-
tact 40 against the cont&et 46°, where it is held
until the wire 49 is broken by a further move-
ment of the bridge, when the spring 48 will

pull the contact 47 against the contact 47°.

On the other hand, it the bridee should cateh
fire and become sufficiently destroyed to dis-
able it the heat thus generated would melt
the fusible wire 49 and allow the spring 43 to
puil the contact 47 against the contaet 474,

.The contacts 46* and 47 2 are connected to one

of the contact rails or conductors for the road
by a wire 51, and the contacts 46 and 47 are
similarly connected to the other side of the
rail-circuit by a wire 50. The operation is
obvious. A short circuitfor an approaching
car or train is established whenever the con-
tacts 46 and 46" or 47 and 47" come together,
which results in an alarm. This apparatus
is duplicated at each bridge, one such switch
being located at each end of the bridge and

_eonneeted with the track upon its side of the

bridge in order that the track upon both sides
of the bridge may be equally protected.

At a SWltch, as illustrated in Fig. 11, I pro-
vide a contact device 52, which est.;tbhshe% a
short circuit for an apploachmw car or train
whenever the railroad-switch is open, the op-
eration being obvious from the illustration
without further description. lalsocross-con-
nect the rails of the switch with those of the
main track, as shown, so that a car standing
or moving upon the sulmfr within any desir ed
distance of the main tme]{ will short-circuit
the circuits of the main track, and thus alarm

‘a car approaching npon the main track.

Having thus described the various parts of
my system in detail, I will now give a general
description of its opela,tlon

Suppose two trains, as 1 and 2, to be ap-
proaching each other upon the main track.
The levers 14* of the switches 14 in each are
so placed that the electromotive forces from
the batteries in bothwill cooperate with each
other and conjointly act to ring the bells in
both trains whenever and so soon as both the

If the bridge should move
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latter enter upon a block common to both or | an alarm impulse comes in over the cuemte
it operates the well-known form of Wateh- -

the same block, which may be of any arbi-
trary distance, eﬂ'ulated by the length of the
insulated sections of track, such as 4, 5, 6,
and 7. By previous armnﬂement we will as-
sume 1t to be the duty of the person in charge
of car 2 to proceed to determine the cause of
the alarm. He therefore reverses the lever
14* the moment the alarm is made by moving
sald lever to the left, when his bell will cease

ringing or will ring very feebly, since the

electromotive forees of the batteries in the
two cars will now be working in opposition to

each other. He next moveés the lever 14* to
the neutral position indicated by the dotted
lines in Fig. IV and opens the switch 22,
which removes his own bell from the elrcult
and proceeds by means of the key 25 to send

~anysignal he may desire according to the es-

20

tablished code to car No.1. Immediately he
has finished his signaling he returns the le-
ver 142 to its or w*m&l posmon (shown in the

- illustration) and chan gesthe switch 22 (which

35
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latter may be made so as to be operated by
the movement of the lever14*,if desired)and
awalts a return signal, which the person in
charge of car No. 1 proceeds to give by dupli-
cating the procedure adopted in car No. 2
when sending his signal. In this way No. 2
learns Whether the epproaehmﬂ' train is in
front or behind him or on a crossing or a sid-
ing, how far away it is, and what must be
done to avoid it. On the other hand, if an
alarm oceurs in No. 2 and on reversing the
lever 14* the alarm continues, and eontmuee
with unabating strength, the personin charge
knows that it is eaused by an open switch by
a defective bridge, or by a train upon a eross-
1ng or switch, elther of which would simply
act as a short circuit or to close the circuit
and cause an alarm irrespective of the posi-
tion of the lever 14* of the pole-switch 14. In
a similar way if a train were standing or ap-

- proaching on the main track and a train were
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standing or approaching on the tracks of the
crossing road shown in Fig. I, or on the sid-
ing shown in Fig. II, an alarm will occur in
the train upon the main track just as in the
first 1llustration given above.

The rheostat 20 is designed to be used only
in wet weather, as I have found by experi-
ment that in. such weather 1t is necessary to
introduce into the circuit more or less addi-
tional resistance in order to make the bell
ring properly, the amount of resistance de-

_ pending upon the amount of dampness.

When the rheostat is to be used, the switch
21 1s opened and the lever of the rheostat
moves 0 the proper position to introduce the
necessary amount of resistance. Whenever

-1nsulated sections and broken

man’s time-indicator illustrated at 24, and

thus makes a permanent record of the alarm,
showing the time it oceurred, from which may

be determined the part of the road on which

the signal was made.

26 represents one of any number of stas
tions which may be established along the
road, from which to communicate Withh the
various trains upon the line, in which any
desired number of blocks may be connected

with the station upon both sides of the same.

Their operation is as follows: Normally the
switches 28 to 33 are open; but whenever it is

desired to establish communication between

any such station and a train approaching the
section of track connected with such station
oneof the switechesabove mentioned is closed,

connecting with the block upon which it is
desired to stop or communicate with such

train when it enters such block, whereupon
the moment such train enters such block the
bell in the car or locomotive will ring, as will
the bell 54 or 35 in the said station. The
operator in the station may then open the
switch 88, thus cutting out his own bell, and

70
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then by means of the key 36 or 37 send the

desired signal to the train. To establishthe
alarm from the fixed station 26 to the moving
train 2, the switeh 33 is closed, which action

places in electrical commumeatmn through

the medium of the rail-section mar ked 3%, the
train 2. By tracing this circuit it will be seen
that the current is enabled to pass through
the bell 34, the switech 38 being closed, and
also that by means of the key 37 a prear-

90
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ranged signal may be communicated to the

bell 23 of the moving train 2.
I claim as my inventien—-

- An eleetrie train-signaling system compris-
ing the single-track rails having overlapping
insulated
joints, an auxiliary circuit-rail and a signal-
station having for each side of the signal-sta-
tion a emtchbeard provided Wlth circuit-
closing switches for the several sections, a
bell or annunciator, a circuit-closing key, for
communicating a signal from the signal-sta-
tion to a train, a switch for throwing the bell
or annunciatorin or out of cirenit, and a con-
necting-bar common to all the circuit-closing
switches, whereby the latter are connected
with the bell or annunciator; substantially
as described. | | |

BENJAMIN C. SEATON.

In presence of—
- E. 8. KNIGHT,
N. V. ALEXANDER.
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