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To all whom it muy concerm:

Be 1t known that I, EDwWARD L. OrRCUTT, of
dSomerville, in the county of Middlesex and
State of Massachusetts, have invented cer-
tain new and useful Improvementsin Eleetrie
Safety Appliances for Railroads, of which the

following, taken in connection with the ac-

companying drawings, 1s a specification.

‘T'his Invention relates to improvements in
electric safety appliances for railroads, and
more especially to safety appliances in which
the track is divided into sections, which see-
tions are charged with electricity either from
asupplyof electricity carried on the train, au-
tomatically eharging the section as the train
enters or 18 about to enter it, or from a sepa-
rate supply of electricity arranged upon the
road-bed or track, one for each section of the
track.

The inventivn consists of means whereby
the charging of the section of the track will
cause the generating of a current of electric-
1ty in a parallel or line ¢ircuit, which current
18 generated at the opposite end of the sec-
tion of the track to where the train is about
to enter, provided, however, that the section
of the track is unbroken, unobstructed, and
safe for the passage of the train over said sec-
tion.

It also consists of a signal either audible,
visual, or mechanical and operated through
theinfluenceofthecurrentofelectricityinthe
line-circuit, thus indicating to the engineer
the condition of the track in the section ahead.
Various devices may be employed Lo gener-
ate the current of electricity for the line-cir-
cuit, and various signals may be operated by
the influence of this current to indicate the
condition of the section of the track. These
signals may be carried upon the train, ar-
ranged by the side of the track, or in any
other conspicuous or convenient position.

T'he invention is carried out substantially
as illustrated on the accompanying drawings,
upon which has been shown diagrammatic-
ally some of the various arrangements and
constructions of the invention, which draw-
1ngs form an essential part of this specifica-
tion, and whereon—

Figure 1 represents the invention as ar-
ranged to have the track-circuit of each sec-
tion charged by a battery carried on the train,
the charging of said c¢ircult to generate a cur-
rent of electricity in the line-circuit by means
of a transformer situated at the opposite end
of the section of the track to where the train
is about to enter, and the ecurrent in the line-
circuit to operate a polarized bell or gong
carried on the train. Fig. 2 represents an-
other arrangement of the train mechanism

which may be used with the track mechanisin

the same as that shown in Fig. 1, which train
mechanism consists of a magneto - electric
machine to charge the track-circuit with elec-
tricity and to generate a current of electrie-
1ty within a local closed circuit on the train
by a transtormer connected to said magneto-
machine and contained within said local cir-
cuit, but which is cut out when the track
mechanism 1s connected to the train mech-
anism, & magnet also contained within the

local cireuit energized or not by the condi-

tion of the local circuit, and a signal gov-
erned or controlied by said magnet. Fig. 3
represents the invention as arranged with a
dynamo on the train to charge the section of
the track or the track-circuit, a motor-dy-
namo or motor and dynamo situated at the
opposite end of the section of the track to
where the frain is about to enter, the motor
being operated by the current within the
track-circuitand generating a ¢current of elec-
tricity for the line-circuit connected thereto
by means of the dynamo, a closed local eir-
cuit on the train, a motor-dynamo or motor

and dynamo contained within said local cir-
cuit operated to generate a circuit within the
local circait by connections with the dynamo

on the train, said motor-dynamo on the train
being cut out by the connection of the train

.mechanism with the track mechanism, and a

valve operated by a magnet contained within
the local circuit. Fig. 4 represents a supply
of electricityarranged upon the track or road-

bed to charge the track -cireait, a circuit-

closer operated by the train to close the track-
circulit, & means to generate the current of

| electricity for the line-cireuit, similar to that
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shown in Fig. 1, and a signal almnﬂed else-
whete than on the train and opemted by the
line-circuit.

Similar charactersof r efeIeuee refertosimi-
lar parts wherever they oceur on the different
parts of the drawings.

The track of the 1&111 oad 1s lelded into sec-

tions of any desired length, and this is prefer-
ably accomplished by lelleﬂ‘ the rail 1 into
sections and insulating such sectlons from the
others, the rail 2 bemu* preferably made con-
tmuoub -

Referring to the arrangement of the inven-

tion as illustrated in Fw 1, the track is pro-
vided at one end of each section of the rail 1
with a contact-plate 3, connected to said see-
tion by means of the cond uctor4. The oppo-

- site end of each of the sections of the rail 11s
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“connected to the continuous rail by means ot

the conductor 5, the primary eoil 6 of an in-
duction-coil or any other well-known form of
transformer A being contained within said
conductor. A supply of electricity 7 is car-
ried on the train, which supply has been
shown as consisting of a battery, one pole of
whichisin constant electl ical connection with
the rail 2 by means of the conductor 8 and
the wheels of the train orasuitable brush 9

The other pole of the battery is in electngal
connection with a brush 10 by means of the
conductor 11, having a suitable interrupter
12 included in said conductor. The brush 10
engages the contact- pla,te 3 of each section of
the 0011 as the train is about to enter the sec-
tion with which the contact-plate 18 In con-
nection, and by so doing a current of elec-

tricity is sent from the battery 7 through the
~conduetor 11, interrupter 12

, brush 10, con-
tact-plate 3, eonduetor 4, s_«ectlon of rail 1,
conductor 5, primary coil 6 of the trans-
former, rail 2 brush 9, conductor 8, and back
to the battery 7, pmvided, however, that the
rails are unbroken, unobstructed, and safe
for a train to travel on. Thiscurrent of elec-
tricity within the track-cirenit is automatic-
ally broken or closed by means of the inter-
rupter 12, and the breaking and closing of the
current within the primary coil of the trans-
formerinduces a current of electricity within
the secondary coil 13 of the transtformer.
This secondary coil 13 is contained within a

conductor 14, connecting the continunous rail

2 with a contact- plate 10 arranged at the side
of or near the contact- pla,l;e 3. The rail 2,
conductor 14, and contact-plate 15 constltute
the parallel or line circuit on the track. A
brush 16 is carried on the train, which brush
engages the contact-plate 195, it being con-
nected to the conductor S or the brush 9 by
means of the conductor 17, having a polar-
ized bell or other signal 18 "ineluded within
the conductor 17. The current of electricity

induced within thesecondary coil of the trans-
former is an alternating current, and it will
be seen that when the b1 ush 16 engages the
contact-plate 15, connecting the llne circuit
on thetrack with the circuit on the train, and

-WIOIE.

anism driffers.
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| a current of electricity has been induced
~within the secondary coil of the transformer -
the bell 18 will continue to ring so longas the__

brushes 10 and 16 are 1n enﬂ'a,trement with

their respective eont&cb-platea 3 and 15, thus
indicating that the track in the section-1s un--

obstructed and safe; but if the rails are ob-
strueted or broken, the line-circuit broken,

or any of the apparatus out of working OldeI"_

no signal will be sounded on the bell and the -~
engineer will thereby know that somethingis

tact mth the track-circuits and the armatur e

of the interrupter moves, but the bell fails to

ring, then the engineer wﬂl uriderstand that
the tlonble 18 in the line-cirenit or the track-

circuit is shunted by an obst,tucnon and it is

dangerous to trav el over. |
In FFig. 2 another ar rangement of

If the brushes on the train make con-

my in-

8_;,”3' -

vention has been 1lluqtza,ted and in such an - - -~

arrangement the track m eehd nism isthesame.

as 1llustmt,ed in Fig. 1; but the train mech- .
Qo -

The cm rent of electrieity to
charge the track-circuit when the brush 10
engages the contact-plate 3

is supplied from

a mauneto olectric machine 19, and as such a’
machine supplies an alternating or inter-
raupted current no interrupter is neces‘mry Lo -

cause the induction of a current of eleetricity =~

in the secondary coil 13 of the transformer A.

The conductor 20 is connected at its ends to

the two poles of the magneto-electric machine

and forms a local circuit on the train, which-
circuit includes the primary coil 21 of the
It will
be seen that the interrupted current of elee-
tricity within the conductor 20 and primary
coil 21 will induce an alternating or inter-
rupted current of electricity within the sec-

transformer B, carried on the train.

. _

ondary coil 22 of the transformer B. The

magnet 25 18 included within the conductor
17 thh connects the brush 16 with the con-

ductor 8, and as a conductor 24 which 1n-

former, connects the back-stop of the brush

'T'.IO. _.
cludes the secondary coil 22 of the trans-

16 w11311 the conductor 17 beyond the mag- S

net 23 it will be seen that said magnet wﬂl -

be supplied with an alternating current of
electricity when the brush 16isin engagement

with its back-stop and that any bmtable sig-

nal may be attached or operated by the ac-
tion of the armature of the magnet 23 caused

by the current in the conduetm 24. 1If the

track-cirenit and line-cireuit on the track are

in working condition, the track is unbroken - -

and l]ll()bbtl ucted, dtild the brushes on the .
train are in enﬂaﬂement with their respective
contact-plates on the track, the secondary
| coil of the transformer B fmd the conductor

94 will be cut outof the circuit governing the -
magnet 23, and the line-cireunit of the track =~

mechanism will be included within the cir-
As the current

.&,upphed from the transformer A to the line-

cuit governing said magnet.

circuit under these conditions is the same

| kind of a carrent as is supplied to the mag-
| net 23 flom the tlansformel B, it will be seen -
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that no changes will be made in the signal
controlled by said magnet; but if the track
or line ecircuits are broken or said circuits
shunfed by an obstruction on the rails or oth-
erwise then the current in the line-cireunit
will fail to reach the signal, and therefore will
not operate the same, but will consequently
notify the engineer of danger or obstruction
on the track ahead. |

In FHig. 3 another arrangement of the in-
vention has been illustrated, which arrange-
ment is substantially as follows: A dynamo
25 is carried on the train and charges the
track-cirenit when the brush 10 engages the
contact-plate 3. A motor26isincluded with-

in a closed circuit on the train, which circnit ;

is charged by the dynamo 25. A dynamo 27
1s connected to and run by the motor 26, so
as to generate a current of electrieity for the
closed cireuit, inclunding the magnet 23, which
controls the signal. As the dynamo 27 is In
the conductor 24 joining the back-stop for
the brush 16 and the conductor 17, it will be
seen that the dynamo 27 is cut out of said
cireuit when the brush 16 1s 1n engagement
with the contact-plate 15. The conductor 5
at the opposite end of the section of the track
has a motor 28 included therein, which mo-
tor is set 1n motion by the current of elec-
tricity in the track-circuit, whieh current 1is
supplied from the dynamo 25 when the brush
10 engages the contact-plate 5.0 A dynamo
29 is included within theline-cireunit, 1t being
connected to and run by the motor 25. This
dynamo takes the place of the dynamo 27
and generates a current of electricity for the
line-circult when the dynamo 27 is cut out
by the engagement of the brush 16 with the
plate 15. |

From the above description of Fig. 3 it will
be seen that in the arrangement of my inven-
tion as there shown the current of electricity
to operate the signal on the train when the
track and train mechanisms are in engage-
ment with each other is generated at the op-
posite end of the section of the track to where
salid mechanisms engage each other and that
this current of electricity 1s only generated
when the track-cirecuit is properly charged.
Thus it will be seen that if the track is clear
and safe and the line-circuit is In proper
working order the signal on the train will re-
main as it was before the train and track
mechanisms engaged each other; but if the
track-circuit or the line-circuit should be
broken or shunted or the track be obstructed
then the signal on the train would be changed
and indicate that the section of the track
ahead was unsafe.

it will be understood that the motor 26 and
the dynamo 27 in the arrangement of my in-
vention as shown in Fig. 4 might be dis-
pensed with and the current of electricity for
the eircuit containing the magnet 23 to oper-

ate the signal on the train be supplied direct

from the dynamo 25 and accomplish the same

result, provided, however, that the conductor

J

3

21 be connected at one end to the back-stop
for the brush 16 and at the other end be con-
nected to the conductor 11 or the pole of the
dynamo 25. It will also be understood that
the motor and the dynamo driven by the mo-
tor might to equal advantage be combined in

one machine in the form of a motor-dynamo,

if so desired.

In Fig. 4T haveillustrated my invention as

arranced when the track-cireuit of each sec-
tion of the track is charged from a separate
source of electricity placed upon the road-
bed, havine said cireuit normally broken or

incomplete and closed or completed by the

action of the train upon a suitable circuit-
closer. A transformer has been shown as be-
ing used in this arrangement in the same
manner as that deseribed in relation to Figs.
1 and 2. The signal contained within and
operated by the line-circuit is placed at the
side of the track or in some conspicuous
place. Referring to said Fig. 4, the supply
of electricity for the track-circuit consists of
the battery 30, placed in some convenient po-
sition upon the road-bed and connected with
the section of the rail 1 by means of the con-
ductor 31, including a suitable circuit-closer
32, the battery being also connected to the
continuous rail 2 by means of the conductor
33. The opposite end of the section of the
rail is provided with the transformer A, con-
nected to the rails of the section of the track
in the same manner as described in relation
to Figs. 1 and 2. The signal 34 consists of
any suitable device which can be operated by
a polarized armature and is contained with-

in the line-circuit and operated to indicate

‘““safety” by the current of electricity in the
line-cirenit, whieh current is generatedin the
secondary coil of the transformer A. T'hecir-
cuit-closer 32 is operated by the wheels of the
train making and breaking the track-circuit,
and it therefore performs the duty of an in-
terrupter as well an a circuit-closer.

It will be obvious to any one skilled in the
art to which this invention appertains that
although I have shown several arrangements
of theinvention upon the accompanying draw-
ings still it is within the scope of mechanical
skill to combine the devices there shown in

many different combinations than those illus-

trated, and, in fact, any suitable mechanism
may be used to supply a current of electricity
to charge the track-circuit and any suitable
mechanism may be used at the opposite end of
the section of the track which may be caused
to generate a current of electricity in a par-
allel or line circuit by the charging of the
track-circuit; also, that any suitable signal
may be used and operated by the current of
electricity in the parallel or line circuit with-
out departing from myinvention. It will fur-
ther be understood that, if so desired, the par-
allel or line cirecuit may be charged, and there-
by cause the generating of a current of elec-
tricity to charge the track-circuit in order to

- operate a suitable signal.

75

30

Q0

95

LOO

10§

L10

115

120

125

130




10

L

Having thusfully deseribed thenature, con-
stmctlon, and arrangement of my mvenmon
I wish tosecure by Letters Patent and claim—

1. In an electric safety appliance for rail-
roads, a track-circuit composed in part of the
rails of the track, and including a contact-
plate, a brush on the train, a supply of elec-
tricity on the train connected with said brush
to charge the track-circuit when said brush
engages said contact-plate, a parallel or line
circuit on the track including a second con-

tact-plate, a second brush on the train, a sig-

" nual on the train connected with said second

L5

20

23

30

brush, and a mechanism on the track included
within the track and line circuits at the op-
posite end of said circuits to where their re-
spective contact-plates are connected, oper-
ated by the ecurrent of electricity in the track-
circuit to generate a current of electricity 1u

the line-circuit and thereby operate the sig- | n

nal on the train, for the purpose set forth.

- 2. In an electric safety appliance for rail-
roads, a track-circuit composed in part of the
parallel lines of rails of the track, asupply of
electricity to charge the track-cireuit, a par-
allel or line circuit composed in part of one of
the lines of the rails, a signal operated by a
current of electricity in the parallel cireuit,
and a mechanism included within both ecir-
cuits located at a position in sald circuits
which is the greatest distance from said sup-
ply of electricity and signal and operated by

i

664,819

the current in the track-circuit to generate a

current of electricity in the parallel eircuit to

operate said signal, for the purpose set forth
3. In an electric safety appliance for rail-

.35 |

roads, a track mechanism consisting of a -
track-circuit, a parallel or line circuit, and a -

mechanism included within both circuits op-

erated by a current of electricity in the track- |
“circuit to supply a current of electricity 1 -~ .
the parallel cireuit, combined with a circuit -~

'46_“ |

on the train a supply of electricity and means .

to engage said track-circuit included in said

train-cireuit, a second closed eircuit on the |
train, a signal and means to engage and loop

in sald parallel or line circuit included in said

second train-circuit, and a mechanism oper-

ated by the supply of mechanism in the first
train-circuit to supply a current of electricity
in the second train-circuit to operate said sig-

nal bat cut out and supplied by the current - -

in the parallel ¢ircuit on the track when the |

train mechanism engages the track meehﬂ;ﬂ— I

ism, for the purpose set forth.

In testimony whereof I ha,_ve signed my
name to this specification, in the presence of

55

two subscribing witnesses, on this 29(;1 day of

January, A. D. 1897. N
EDWARD L. ORCUTT.

Witnesses:
HENRY CHADBOURNE, R
DANIEL CEDERBERG. | | .
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