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To all whom tt may concermn:

Beit known thatl,CaARLESW. S. TURNER, a
citizen of the United States, residing at Mount-
ville, 1n the county of Loudoun and State of
Vumnm have invented new and useful Im-

provements in Electrically-Operated Block-

Signaling Apparatus, of which the following
1S Q %pemhmmon

My mventlon relates to electr 103.113*’ -oper-
ated block-signaling apparatus for railways.

The object ot the invention 1s to provide a
novel arrangement of electrical apparatus that
will with certainty inform the responsible
officer or employee in charge of a train of the
presence within the limit of recognized safety
of another train whether two or more trains
are approaching each other upon a single
track or whether one or more trains are fol-
lowingoneafter the other upon the same track.

The invention has for its further object to
cause both a visible and audible signal in such
event or events. |

The invention has for its further object to
provide a novel arrangement of electrical
signaling apparatus to notify an engineer 1n
char ge of a train of the existence of an cpen
Ticient to enable him to stop
his train before reaching such switeh.

Furthermore, the invention has for its ob-
ject to provide electrical signal mechanism
arranged to warn the engineers ot trains ap-
proachmu a Crossing.

The invention has for its turther object to
improve in detail of arrangement and mode
of operation electrical signaling apparatus for
railways.

To the ends stated the invention consists in
electrical apparatus and the arrange-
ment and mode of operation of the elements
thereof, as hereinafter described and claimed,
reference being made to the accompanying

~drawings, in which—

Figure 1isaview, partly in plan and partly
dnummmwtlc, ex nbltmg sufficient stretch of
rallway-track and signaling mecharism com-
bined therewith to an understanding of my in-
vention. Fig. 21sa view, mainly in plan, par-
tially diagrammatic, exhibiting my invention

as ar r‘moed in connection Wlth a switeh toad-"1a conductor 25",

T will for convenience designate **

switch be open. Fig. 3 isa diagrammatic view
illustrating my invention as applied where
two rallway-tracks cross each other in order
to advise the engineer in charge of a train on
elther track of the approach of a train on the
other. Fig. 4 1s a view in side elevation,
partly in section, of the details of the sema-
phore or semaphme circuit and connections
tor actuating the semaphore. Fig. 5 is an end
view of the Semaphore

In the accompanying drawings, illustrating
my invention,trucks are shown conventwnxlly
to designate locomotives or railway - trains

merely for the purpose of convenliently illus-

trating and describing said invention.

In the practical 111%13&11&131011 of my invention
where collectors in the form of brushes. as
illustrated, are made use of the wheels Would

‘be lnquhted from their axles.

Inthesaid drawings the refer'ence -numerals
1 and 3 designate the rails of a railway-track,
one of which—tfor instance, 1—1s divided into
a seriesof sectionsor blocks of suitable length
which may be varied according to the dictates
of safety upon a given road. The several sec-
tions or blocks of this rail are insulated from
each other by means of interposed masses 2

| of insulating material.

The numeml 27 designates a ser 1es of what
train-cir-
cuits,” including batteries 97 and electromag-
nets - 27‘“‘ arrano*ed In the particular emb0d1-
ment, of my invention shown in the dr AWINgs
at the juncture of alternate block-sections of
the 1nsulated rail and in electrical
tion with adjoining block-sections of

the rail.

connec-
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The several train - circuits are completed

Ithrouoh the trains whenever two or more

trains shall arrive at that stage of nearness
to each other which accmdmﬂ' to recognized
standard of safety is conmdered drlDU'BI‘OU.Q
as follows: The trains, which for convenience
are represented by the for ward engine-trucks
23 24, carry one of them pairs of bmshes 25
25% one palr of which i1s designed to make
contact with the insulated rail and the other
pair with the continuous conductor-rail of the
track and electrically connected by means of

As stated, the trains are

Q0O

so vise the engineer 1n charge of a t1 ain if the | represented by the iorwmd engine-trucks. 100
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The collector-brushes 25 25* shown 1n con- |
nection with this conventional illustration
- other, come within such nearness to each other
' as 1s considered dangerous, and this distance

may be arranged the forward members of each
pairadjacentthelocomotive-truck and the rear

members of each pair at therear of thetrain to
insure a maintenance of the circuits involved |
ferred to.

in the system sufficiently long to perform

the work required, and the other train or
' right In respect of Fig. 1 of

trains, all of which, of course, will be equipped

with similar or suitable brushes or collecting
devices, carry similar pairs ot bru shes, those |
| pairs of the brushes 26 26" in contact with

of the train 24 being designated by 26 267,
having contact, respectlvelv with the insu-

k |

lated a,nd continuous rails of the track and

of a conductor 26".
of said train-circuits is a shunt-circuit,

necting, by means of conductors 20 21, with
alternate block-sections of the rail 1. In the
shunt - circuits are armatures 27°, codpera-
tively arranged with relation to the electro-
magnets 27*. The function of the shunt-cir-
cuits 1s, upon completion ot the train-circuits,
to establish local circuits, which for conven-
ience will be hereinafter designated * sema-
phore-circuits,” including electromagnets 22,
local batteries 7, and armatures 17 appropri-
ate to the electromagnets 18 of the corre Spond-
ing shunt-ecircuits.
and 15 of the semaphore-circuits are included

a series of electric lights carried by the sema-

phore-arm, as will be hereinafter described.
One of the wires of each electric-light circuit,

such as 15, terminates in a contact 16, with
which the lever of the armature 17 of the

electromagnet 18 of the corresponding shunt-
circuit makes contact when said electromag-
net 18 is energized, and thus the semaphore-
circuit is completed. When the semaphore-
circult is thus completed, the electromagnet
29 thereot is energized and draws unto 1tself
1ts armature 13, carried by one end of a lever
11, pivoted at 12, the other end of which lever
is connected to one end of the semaphore-
ATm by means of a rod 10, whereby the sema-
phore-arm 1s 0pemted to withdraw the sema-
phore from its blind 5, exposing 1t to the view
of the engineers in charoe of trains to be sig-
naled. The details of tlhie semaphore and the
semaphore-circuit, together with sufficient of
the shunt - circuit which establishes the
former, is best shown in Fig. 4 of the diaw-
ings. The semaphore and the semaphore-
circult are preferably inclosed in a box or
casing 8, as shown. These semaphore sig-
naling devices may be arranged alongside of
railways in any convenient relation to the
block-sections. As shown, they are substan-

tially midway of each block; but the location
1s optional and may be changed according to
circumstances and convenience.

Now it will be observed that the circuits de- |
seribed are normaily open, and they remain

being in electrical communication by means
In connection with each
In- i
cluding a battery 19, an electromagnet 18, con- :

In the circuit-wires 14

774,618

open and 1nactive until two trains, whether
moving toward each other or one after the

will be determined by the length of the in-
sulated sections or blocks hereinbefore re-
Assuming that the train repre-
sented by the truck 24 traveling toward the
the drawings is
just entering upon the left-hand block or sec-
tion d of the track (shown with the forward

the railway-rails included in said block) and

assuming that another train (represented by

the truck 23)1s moving in an opposite direc-
tion or approaching the train 24, when the
train 23 1s on the block ¢, adjoining the left-
hand blockd, (shown in Fig. 1,) the train-cir-
cult 1s established, the circuit running from
one pole of the battery 27" by wire to block-
rall ¢ to brushes 25, carried by the train 23,
to conductor 25° and brushes 95® to the con-
tinuous concuctor-rail 3, thence to the brushes
26%0f train 24, through conductor 26°to brushes
96, thence along the block-rail @ toand th rough
the electromagnet 27 to the other pole of the
battery. The establishment of this circuit
energizessald magnet, attracting 1ts armature
27°, the lever of which engages the contact 27"
in the shunt-circuit, completing said shunt-
circuit, which runs from one pole of the bat-
tery 19 through the conductor 21, including
the armature-lever 27° to contact 27%, and by
wire to block-rail ¢,thence through the brushes
25, conductor 25°, and brushes 25* of train 23
along the rail 3 to the brushes 26% thence
through the conductor 26° and thr ough the
rearmost of the pair of brushes 26 on train 24
by way of conductor 20 thro Jﬂ‘h the electro-
magnet 18 to the other pole of “the battery 19.
T he establishment of this shunt-circuit ener-
gizes the electromagnet 18, attracting the ar-
mature 17 therecof, the lever of which arma-
ture engages the contact 16 and establishes
the semaphore-circuit. Thecourse of this cir-
cuitis from one pole of the battery 7, through
the conductor 14, through the light-circuit,
(cuttinge the lights in,) and back by the con-
ductor 15 through the armature 17 and elec-
tromagnet 22 to the other pole of the battery.

- The current 1n this circuit energizes electro-

magnet 22, which attracts its armature 13
and thlouwh the medium of the lever 11 and
connection 10 operates to project the sema-
phore from its blind into view of the engineers
of the trains to be signaled.

In order that observation of the visual sig-
nal to the engineer need not be depended upon
and an auxiliary safeguard provided, audible
siognals 26°are arranged (shown for matter of
convention upon the trucks 23 and 24) in the
engineers’ cabs, said signal being suitably
connected 1n the circuit, as by way of con-
nection with the conductors 25" and 26°,
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whereby upon the establishment of the train-

‘clrcult audible signals in the engineer’s cab

- or any other sultable situation will be given.
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Jjacent block-sect

It will be observed from the foregoing that

the circuits making up the signaling appara-
tus are normally open and are established

only when two or more trains in the course

of traflic come upon adjacent blocks.
According to the preferred embodiment of
ny invention, to which, however,inits broader
aspects the same 1s not restricted, 1t 1s not
essential, and preferably for the sake of econ-
omy not desirable, to have an electromagnet
27" in the tmm circuit for every block. It
will be suflicient to provide train-circuits in-
cluding such electromagnet for alternate
blocks, as shown in Fig. 1 of the drawings.

respect of installation, and it is also econom-
1cal 1n respect of maintenance. According
to the arrangement shown the shunt-circuit

1s continued 1n a branch from contact 27°
through an electromagnet 18% having an ar-

mature 17* arranged when the magnet 18* is
energized to establish the semaphore-circuit
1n the manner hereinbefore described. The
shunt branch continues from the electromag-
net 18" through battery 19* and conductor 21°
and makes connection with the block-section
adjacent that on which the train 23 1s mov-

ing, so that should a train come upon said ad-

on train and semaphore cir-
tuits will be established from one pole of the
battery 19* through the train connections to
the continuous conductor-rail 3, along said

rail to brushes 25" of train 23, conductor 25°,

-brushes 25 to block-rail e and by wire to con-

tact 27°, lever of armature 27° to contact 275,
thence by wire to and through electromawnet
18" to the other pole of the battery 19%, Wher'e—
upon the electromagnet 18* 1s energized and
the semaphore-circuit established, as herein-
before set forth. The next succeeding and
all succeeding train, shunt, and semaphore
circults remain open until two trains enter
upon adjoining blocks, whereupon the said cir-
cuits are established and sionals given, as de-
seribed. It will thus be seen that whenever
two trains, whether approaching each other

or tollowing each other, come upon prede-

termined blocks both trains will be signaled,

~and should another train or trains follow the

irst-mentioned trains the latter will also be
signaled, and this will follow throughout the
entire system, thus guarding against the dan-
ger of not on]y head -on but rear-end col-
lisions.

In Fig. 2 of the drawings is 1llustrated an
installation of my invention in connection
with a switch for the purpose of signaling
the engineer 1n good time if the switch be
open, so that he may stop his train before run-
ning onto the switch. In the block in which
the switch 1s located are arranged contact-
arms 30 31, which nearly bridge the space be-

tween the tracks 28 929, and one of the switch-

points 33 has combined with ita movable con-

tact 32, whiich when the switch 1s thrown open
bridges the space between the contacts 30 31,

and the elements have assumed proper posi-

tion for the establishment of the train-cir-
cuit, which is completed when the train ar-
rives at a point on the track where it is de-
sired to advise the engineer of the open switch,
and thereupon the circuitiscompleted through
the train connections before described and

‘the audible signal arranged in the engine-cab

or other convenient place, which signal is
made operative. The circuit thus established
takes the following path, referring to Kig.
through the block-rail ¢, upon which the train

_ 18 moving, to and through the electromagnet
This arrangement 1s, as stated, economical in !

27" to one pole of the battery 279, thence to
the block-rail 4, along this rail to the con-
ductor 36, thence through the contacts 30, 32,
and 31, along the return-rail of the track,
through the brushes ‘and train connections
and the signal included therein, thence to the
insulated section of the block «, the starting-
point. The audible signal arranged in the
cab of the engineer is sufficient to warn the
engineer of the open switch, and when this
1s the only thing of which he 1s to be advised
it 1s designed that the shunt and semaphore
circuits will not be established. 1tis intended
that said shunt and semaphore circults will
be operative only when trains approach or
follow each other in such nearness that the
danger-point is reached. In the event of the

occurrence of this nearness of two trains on:

the rail system generally the operation has
been described. If this occurrence should
take place in the vicinity of the switch-sec-
tion, the shunt and semaphore circuits will
be established and the semaphore projected
into the view of both engineers. The shunt-
circuit will be established as follows: the elec-

tromagnet 27" will attract its armature, the
lever of which bridges across the contacts 27

27%, and the circuit will be from one pole of
the battery 19 along the conductor 21, which
has connection with the block-rail ¢ on the

opposite side of the switch, through the train

connections, along the return-rail of the track,
through the train connections on the train at
the left of the switeh to the block-rail 4, by

wire to contact 27", across the bridge referred

to, through the electromagnet 18 to the other

pole of the battery 19. The magnet 18 at-
tracts its armature and the semaphore-circuit
1s established, as before described.

In Fig. 3 is illustrated an arrangement
Whereby trains approaching a crossing on

tracks running at angles to each other Wlll be
signaled, so that colhsmn at the crossing may
be ou arded against.” Thisinstallation involves.
the system of electric signaling deseribed with -
reference to Fig. 1, modified to meet the par

ticular conditions and augmented by connec-

tions between the signaling systems of the-
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two lines of railway. The supplemental con-
nections consist of conductors 37 37* from the
insulated block-section of one line of railway
contiguous to the crossing to the continuous
rail of the other line of railway and batteries
38 38 38" 38", connecting meeting or abutting
rails of the two lines of railway. The modi-
fications of the system illustrated in Figo. 3 are
obvious extensions of the i1dea of the system
of Fig. 1 to afford lines of conductors to es-
tablish a cross-circuit. The arrangement may
be best 1llustrated by a deseription of the cir-
cults established, first, under the conditions
of two trains approaching or following each
other and arriving at the predetermined near-
ness to each other along the same track and
then where two trains are approaching the
crossing on clifferent lines of railway and come
within the predetermined distance of the cross-
ing where it is desirable to notity the engineer
in charge of such approaching trains. In the
first 1nstance, assuming train No. 24 to have
arrived at the point « at the left of Fig. 3 and
train No. 23 to have arrived at the point v at
the right of Fig. 8 on the opposite side of the
crossing. the train-circmit will be established
as follows: from one pole of the battery 27¢
to the block-rail ¢, along =aid rail, through
battery 38, conductor 37, battery 38", to rail
29, through the connections of train 23 to

block-rail 74, battery 38", conductor 37* and

along the rail 29 of thetrack at the left of the
crossing 1n Kig. 3, through the connections of
train 24, thence to electromagnet 27* to the
other pole of the battery 27% This completes
the train-circnit, which makes the signals in
the engine-cabs operative and attracts the ar-
mature 27° the lever of which bridges the
contacts 27" and 27% and establishes the shunt-
circuit, the course of which is from one pole
of the battery 19", through conductor-wire
past the crossing, along the block-rail 4 at the
right of the crossing, through battery 38",
concductor 37", the continuous rail of the track
to the left of the crossing, through the con-
nections 29 of train 23 to insulated block-sce-
tion ¢, to the contact 27", connected therewith.
across the bridge to the other contact 275,
through the electromagnet 18", to the other
pole of the battery, completing the shunt-cir-
cult and energizing the magnet 227, which at-
tracts 1ts armature, establishing the sema-
phore-circuit, as before described, and pro-
jecting the semaphore-arm into the view of
both engineers. Assuming now theapproach
of trains on the tracks of the railways A and
B of KFig. 3. When tramm No. 24 reaches the
point X and train No. 23 the point Z, train-
circuit will be established as follows: from
one pole of the battery 27% along insulated
block-section ¢, through battery 38 to con-
tinuousconcduector-rail 29 of railway B, through
connections of train 23, at point 7 to block-

l
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27", and to and through battery 27% through
block - seetion £, conductor 37", continuous
conductor-rail 29 of railway A, through con-
nections of train 24 at the point X, to electro-
magnet 27%, and to the other pole of the bat-
tery 27° thus completing the train-circuit and
enerelzing the signals in the engine -cabs.
The shunt-circuit ot railway A to energize
the correspondinge semaphore-circuit and ex-
pose the semaphore-signal to the engineer in
charge of the train on ratlway A is estab-
lished by the energizing of the electromagnet,
27% of said raillway, which attracts the arma-

70

75

ture 27° to bridge the contacts 27" and 27¢%,

and the shunt-cirenit 1s then from pole of the
battery 19", through conductor-wire, past the
crossing to and along block-rail /4, battery 38",
conductor 37% continuous conductor-rail of
the railway A, through train connections of
he train moving on rallway A, to insulated
block-section ¢, thence by wire to the con-

‘tact 27°, through the bridge to contact 275,

through electromagnet 18" to the other pole
of the battery 19". "The energizing of the
magnet 18" establishes the semaphore-circuit
by way of electromagnet 22". This throws
the semaphore - signal for the engineer in
charge of the train on railway A. The cor-
responding shunt-circult to throw the corre-
sponding semaphore-signal for the engineer
in charge of the train on railway B is estab-
lished in like manner, and, briefly stated, is
trom one pole of the battery 19" of the rail-
way B, through conductor to the opposite side
of crossing to block-section /4 of railway B,
through conductor 37, to the continuous con-
tact-ratl 29 of the railway B, through connec-
tions of train at Z to block-section / and by
wire to contact 27, through the bridge, to
contact 27%, to and through electromagnet 18"
to the other pole of the battery 19" of the
railway B, attracting the armature of said
magnet 18" and establishing the semaphore-
circuit and exposing the semaphore to the
view of the engineer in charee of the train on
railway B.

By my invention 1 provide an electrical
sionaling apparatus or system for railways
which 18 economical of installation and main-
tenance and efficient and certain in operation,
and which, furthermore, possesses an auxil-
lary arrangement for use in notifying the en-
oineer of an open switch and auxiliary and
additional arrangements adapted to railway-
crossings to notify engineers 1n charge of
trains on the different railways ot the near
approach to the crossing of trains on said
railways.

Having thus described my invention, what
I claim 1s—

1. In an electrical signaling apparatus, a
railway-track one rail of which is composed ot
bloclk-sections insulated from each other, and

section 7, thence by Wwire to electromagnet | the other rail of which constitutes a continuous

30

QO

95

LOO

oY

110

115

120

125




5

10

L5

20

35

40

55

60

774,618

conductor - rail, normally open train-circuits
including electromagnets and : batteries the

poles of which are connected to the block-sec-

tions, normally open shunt-circuits including
electromagnets and batteries the poles of
which are connected to insulated block-sec-
tions, and visual signal-operating mechanism
macle operative by a current in a shunt-circnit
when such circuit is closed by connections on
trains to be signaled. |

2. In an electrical signaling apparatus, a
rallway-track one rail of which is composed of
block-sections insulated.-from each other, and
the other rail of which constitutesa continuous
conductor -rail, normally open train-circuits
including electromagnets and batteries the
poles of which are connected to the block-sec-
tions, normally open shunt-circuits including
electromagnets and batteries the poles of
which are connected to.insulated block-sec-
tions, train connections including audible sig-
nals bridging over between the block-sections
and the continuous rail, and visual signaling
mechanism made operative by the current in
a shunt-circuit when such a circuit is closed
by the train connections.

3. In an electrical signaling apparatus, a
rallway-track one rail of which is composed of
block-sections insulated from each other and
the other rail of which constitutesacontinuous
conductor-rail, a train-circuit including a bat-
tery in electrical connection with said block-
sections, means for bridging over between a
block-section and the continuous conductor-
rail, and train connections also bridging over
between a block-rail and the continuous con-

ductor-rail, to close the circuit and operate
the signal. -

4. In an electrical signaling apparatus, the
combination of a railway-track comprising in-

sulated block-sections and a continuous con-

ductor-rail, train-circuits including batteries
in electrical connection with said block-sec-
tlons, means tor bridging over between a

block and the continuous conductor-rail com-

prising stationary contacts and a movable con-
tact connected to a switch, and train connec-
tions also bridging over between a block-rail
and the continuous conductor-rail to close the
circuit and operate the signal.

5. In an electrical signaling apparatus for

railways, the combination with a railway-
track consisting of insulated block-sections
and a continuous conductor-rail, a train-cir-
cult in electrical connection with said block-
rails and including a battery and an electro-
magnet, train connections having collectors
in contact with said block-sections and said
continuous conductor-rail for completing the

train-circuit, a semaphore-circuit including a

semaphore-operating magnet, a shunt-circuit
in electrical connection with the block-sec-
tions, the said shunt-circuit being established
by the action ofthe electromagnet of the train-

[

.

circuit and including an electromagnet which
operates to establish the semaphore-circuit.

6. In an electrical signaling apparatus for
rallways,the combination with a railway-track
consisting of insulated block-sections and a
continuous conductor-rail, a train-circuit in
electrical connection with said block-sections
and 1ncluding a battery and an electromag-
net, train connections having collectors adapt-
ed to contact with said block-sections and
sald continuous conductor-rail for completing
the train-circuit, audible signals included in
sald train connections, a semaphore -circuit
Including a semaphore-operating magnet, a
shunt-circuit in electrical connection with the
block-sections, the said shunt-circuit being
established by the action of the electromag-
net of the train-circunit and including an elec-
tromagnet which operates to establish the
semaphore-circuit. *

7. In an electrical signaling apparatus, a
rallway-track one rail of which is composed
ot block-sections insulated from each other.
and the other rail of which constitutes a con-
tinuous conductor-rail, normally open train-
circuits including electromagnets and a plu-
rality of block-sections, normally open shunt-
circults 1ncluding electromagnets and a plu-
rality of block-sections, and a visual signal-
actuating mechanism made operative by the
current 1n a shunt-circuit when such circuit
1s closed by connections on trains to be sig-
naled. |

8. In an electrical signaling apparatus
adapted for railway-crossings, the combina-
tion of railway - tracks including insulated
block-rails and continuous conductor-rails,
electrical connections between said railway-
tracks, train-circuits in electrical connection

with the insulated block-rails of said rail-

ways and including batteries and electromag-
nets, train connections comprising collectors
in contact with said block-rails and continu-
ous conductor-rails, semaphore-circuits in-
cluding semaphore-operating magnets, and
shunt-circuits including electromagnets and
arranged to be established by the action of
the electromagnets of the train-circuits, and.,
In turn, to establish the semaphore-circuits.

9. In an electrical signaling apparatus for

rallways, the combination of a railway-track

consisting of insulated block-rails and a con-
tinuous conductor-rail, a train-circuit includ-
ing an electromagnet, means for closing said
circuit, a shunt-circuit, including an electro-

magnet, completed by the action of the elec-

tromagnet of the train-circuit, and a sema-
phore-circuit including -a semaphore-operat-
g magnet, established by the electromag-
net of the shunt-circuit. |

10. In an electrical signaling apparatus for
railways, the combination of a railway-track
consisting of insulated block-rails and a con-
tinuous conductor-rail, a train-circuit includ-
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ing an electroma,onet train connections for
01081110‘ said train-circuit, a shunt-circuit, 1n-
cluding an electromagnet, completed by the
actlon ot the electromagnet of the train-cir-
cuit, and asemaphore- cwcurlzmﬁludmo'a Sema-

phor‘e -operating magnet established by the

electromau‘net of the Shunt -circuit.

In testimony whereof I have hereunto set
my hand in presence of two subsecribing wit-
nesses. -

CHARLES W. S. TURNER.

Witnesses:
JaMESs L. NORRIS,

Gro. W. REa.
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