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UNITED STATES

PATENT OFFICE.

WILLIAM H. COUNCIL, OF WILLIAMSVILLE, ILLINOIS, ASSIGNOR TO MILLER
SIGNAL COMPANY, OF CHICAGO, ILLINOIS. ' -

ELECTRIC RAILWAY-SIGNAL.

SERULEICATION forming part of Letters Patent No. 675,086, dated May 28, 1901,
Applidation filed April 19, 1900, Serial No. 13,489, (No model.)

lo all whom & may concerm.
Beit known thatI, WiLLiam H. COUNCIL, a
citizen of the United States, residing at Wil-

liamsville, Sangamon county,Illinois, havein-

5 vented certain new and useful Improvements
in Electric Railway-Signals, of which the fol-
lowing is a specification.

At the present time two systems of block-.

signals for railways.are known, one employ-
1o ing signals located along or at the side of the
track and the other employing signals on the
train, usually on the locomotive. The sys-
tem having the signals by the side of the track
has been found objectionable in use from va-
I5 riouscauses, amonyg which may be mentioned
vhe liability of the signal being obscured by
foggy weather or other causes and the non-
observance of its condition by the engineer,
who 1n passing the signal may fail to notice
20 what sort of signal is displayed. Some of the
objections to block-signals by the side of the
track have been overcome by placing the sig-
nals on the train, where they will be under
the observation of the engineer or other per-

25 son whose duty it is to note their condition.
My invention relates to that systemn of block-
signals In which the signals are located on the
traln, and has for its objeets to improve the

track at the point where the block is located |

30 as regards the construction and insulation of

the rails at that point; to improve the con-

struction and operation of signals on the train

Ly employing two electric cireuits, one of

which 1s operated from the condition of the

35 track at the point of the block, so that it in
turn operates the other or signal- circuit

proper; to furnish an electric circuit at the

poiut of the block, operating in conjunction

with the signal-circait on the train to display
40 the proper signal; to furnish a track-ecireuit
operatlve at both ends of a block track-see-
tion and controlling other electric circuits for
courmunicating the condition of the track and
operating the signals; to furnish an inde-
45 pendent elecirie circuit for each block oper-
atlng to restore the track-circuits to normal
condition after a train has passed the block
in elther direction; to furnish an electric ¢ir-
cult cooperating with the main signal-cireuit
50 on the train to prevent the display of a dan-

frowm its own passage over the block, and to im-
prove generally the system as a whole; and
the invention consists in the construction and
combinationshereinafterdeseribed,and point-
ed out in the claims. |

55

In the drawing I have illustrated a dia-

grammatic view of a portion of a railway-
track divided inte. blocks and all the appa-
ratus with which the locomotive or train is
intended to be equipped, as well as the other
apparatus remaining stationary along the
track and intended to be used in conjunction
therewith.

Indeseribing my electric railway-signal ap-
paratus, for convenience that portion thereof

‘which is to be located on the train will be re-

ferred to as located or arranged on a locomo-
tive, although of course it will be understood
that it can be located on any desired part of
the train. |

A dynamo, storage battery, or other source
of electric energy A, adapted to generate a
carrent of electricity, is snitably located and

varranged on the locomotive. Connected with

a wire or pole 1 of this source of energy are
two wires @ and a’, running to the coils B
and B’ on the pole-pieces b and b, respec-
tively, of an electromagnet. This magnet is
what is known as a ‘“tripolar consequent-
pole permanent maguet,” whose free pole-
pleces O and b" have the same polarity, while
1ts consequent pole, consisting of the inter-
mediate connecting portion or frame b* and
the armature 0% has an opposite polarity.
The armature 0% extending between the two
coils, is pivoted on the frame b2 so that it

can be moved toward one coil or the other,

as the operation of the apparatus may re-
quire. The cores b and b', it will thus be
seen, are of one polarity, while the armature
b* is of another. HKach of the coils B and B’
has two windings, the wire ¢ being connect-
ed with one winding and the wire a’ with the
other, and the two windings of each coil are
1n opposite directions and are arranged upon
the cores so that underone set of cirecnit con-
ditions one core will be a north pole of an
electromagnet and the other the south pole,
overcoming the permanent magnetism, and
under opposite conditions the cores will be:

ger-signal on the train as it passes a block | oppositely affected, repelling and attracting
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the armature b3 as the change in polarity oc-
curs. From the coil B the wire ¢ 1s contin-
ued or carried to a track-contact on the en-
gine, which may be the front wheels A’ of
the locomotive, as illustrated in the drawing.
The wire ¢ is continued or carried from the
coil B’ to an electromagnet B* and from 1t
the wire @' is continued or carried back to
the wire or pole 2 of the source of energy.
From the wire or pole 2 a wire a* is carried
to a track-contact, which may be the rear
wheels A? of the locomotive, as illustrated in
the drawing, it being understood that the

track-contacts should be insulated one from

the other.
‘For brevity and convenience I shall here-

inafter refer to the circuit of the battery A

20

as the ‘““primary circuit.” Inasmuch, how-
ever, as this circuit has two sides—the track

side, ineluding the track-contacts, and the

side which runs to the maganet, B*—I1 will re-

fer to them as the ‘““track side” of the pri-

mary circuit or the ‘“ magnetside” of the pri-

mary circuit, as oceasion -may require.

Arranged on the locomotive is a battery C,
of any suitable or desired kind, from one pole
of whichis carried a wire cto an electromagnet
C'. 'The core of this magnet is provided with

“a protruded or extended point ¢', preferably

30

arc-shaped,asshownin thedrawing. A wire ¢’
is carried from the magnet C' to an electromag-

net C?,and from the magnet C?the wire ¢?is con-
tinued or carried 1o a contact-point ¢’, where

35

it terminates. An armature ¢? is located 1n
proper proxiimnity to the contact-point ¢® and

is so pivoted that it can oscillate to or from

the contact-point, as may be required by the
operation of the apparatus. Irom thearma-

‘tare ¢* a wire ¢® is carried to a contact-point

40

¢8, against which the armature 6° may be

drawn in the operation of the apparatus, and
from the armature b° a wire ¢’ is carried 1o

the other pole of the battery C. This com-

pletes an electric circuit from the battery C

50

“battery Cas the ‘‘secondary circuit.”

55

-described.

through the magnet C' and back to the bat-

tery by the wires ¢ and c¢*, contact ¢’ arma-
tare ct, wire ¢5, contact ¢b, armature b3 and
wire ¢, the wire ¢° passing to and from an
electromagnet C?, for a purpose hereinafter
For brevity and convenience 1
shall hereinafter refer to the circuit of the
Atthe
opposite side of the armature 0° to the con-
tact-point ¢®is a stop or pin b* to limit the
movement of the armature in that direction
or toward thecoil B. Alamp C°is arranged
in proper position on the locomotive, and a

‘bifurcated oscillating lever C*is pivoted in

060

‘light the safety-signal will be displayed. The

‘-,65'

proper position in relation to the lamp. One
leg of this lever carries a disk a° of transpar-
ent material, so that when in front of the

other leg of the lever carries a transparent
red disk a*, sothat when in front of the light
the danger-signal will be displayed. The up-
per end of the bifarcated lever is provided

tem.

675,086

magnetized point ¢’. A stop b° is arranged
to limit the movement of the oscillating lever,
so that when the electromagnet C' is demag-
netized the armature ¢® will drop by its own
weight against the stop and bring the red
transparent disk a* opposite or in front of the
light to display the danger-signal.

" The mechanism and appliances above de-
scribed carried on the locomotive may be re-
garded as constituting one branch or division
of the entire signal system and for conven-

70

75

ience will be hereinafter referred to generally

as the ““traveling member” of the signal sys-
tem. Anp arrangement of track -circuits 18
also necessary in carrying out-my electric sig-
naling system located in stationary relation
to the railway-track, dividing the track into
what are known as ‘“blocks” or *‘ block-sec-
tions,” and each track-eircuit for a block will
be hereinafter referred to generally as the
“stationary member” of the signaling sys-
The drawings show three blocks X, Y,
and Z, and as a s ationary member or track-
circuit is to be provided for each block into
which the railway is divided three stationary
members or track-c¢ircuits are shown, one for
each block X, Y, and Z, as represented 1n
the drawing. The block-circuits are alike,

and a description of one block and its cir-
cuits will of course be the description of each

and every one of the separate blocks and

circuits located along the line of railway

equipped with my signaling system. The cor-
responding parts of each circuit will there-
fore be identified by the same reference-let-
ters. Atthe point where one block ends and
another block begins, or the division-line be-
tween two blocks, is located on each side of the
track an insulation for the rails of the track,
which breaks the rail ortrack circnitand may
be either a full-length track-rail or part of a
full-length track-rail, forming a rail D, insu-
lated from the ends of the adjoining track-
rails D', as will be understood from the draw-
ing. One of the insulated rails D is left
whole or undivided and insulated at its ends,
and the other one of the insulated rails D 1s
divided or broken to have two parts or mem-
bers d and d’, insulated from each other and
insulated at the ends. The particular rail
shown in the drawing as divided need not
necessarily be the divided rail, as the oppo-
site rail could be just as well the divided one,
if preferred; but it is to be understood that
only one of the rails for the insulation of the
irack or rail circuit is to be divided. Hach
block is to have a battery D?, supplying elec-
tric energy to the track-rails of its bloek, fov
which purpose one pole of the battery is con-
nected by a wire d? with the track-rails D' on
one side of. the track and the other pole ot
the battery is connected with the track-rails
D’ on the opposite side by a wire d'>. A wire
d?® is carried from the track-rails on the side
having connection by the wire d* with the
battery D? and this wire d* extends to an

“with an armature a® to be acted upon by the |[-electromagnet D3, and from the magnet D3 a
P y g 3 g
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- wire d! is earried to a separating or branch | sage of the train over the track, as herein-
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point ¢, from which point a wire d* is car-
ried to the track-rails on the side having con-
nection by the wire d'® with the battery D2
A circuit is thus formed at one end of the

track-section from the battery back to the
battery by the wire d?, track-rails, wire

electromagnet D3, wire d*, wire d', track-rails,
and wire d*. A wire d°leads from the track-
rails on the side of the track connected by
the wire d* with the battery D?and is carried
to an electromagnet D% and from the magnet
DPawired’is carried to a separating or branch
point d'° from which point a wire d is car-
ried to the track-rails D’ on the side of the
track connected by the wire d”® with the bat-
tery D°. A circuitis thus formed at the other
end of the block from the battery D2 back to
the battery by the wire d?, track-rails, wire
l’, magnet D° wire d° wire d%, track-rails,
and wire d®. For brevity and convenience
I shall hereinafter refer to these circuits as
the ‘“ main-track cirecuits.” One of the main-
track circuits is split or divided at the point
d® by a wire d°, carried to an electromagnet
D*, from which a wire d7 connects with the
adjoining block X, and the other main-track
cireuit is split or divided at the point d¥° by
a wire ¢d', leading to an electromagnet D¢, and
from the magnet D® a wire d® is connected
with the adjoining block Z. It will thus be
seen that each block has at each end a track-
circuit and that each track-circuit has a con-
nection with the adjoining or next block.

A wire e is carried from the part or mem-
ber d of the insulated divided or broken rail
D’ to a pivoted armature E, located adjacent
to the electromagnet D* and adapted to be
drawn by the magnet against a contact-point
¢’y from which point a wire ¢* leads to one of
the pivoted members of a double armature E/,
located adjacent to the electromagnet D? and
adapted to be drawn by the magnet against
contact-points e and et  From the contact-
point ¢”a wire ¢° is carried to one pole of a
battery 2, and the contact-point ¢! has con-
nected thereto the wire d’, running to the
electromagnet D* of the adjoining or next
block-cireuit or stationary member of the Sys-
tem—that is, the wire d” of the block X runs
from the double armature ' to the electro-
magnet D* of the block Y, as an illustration.

- A wire €° leads from the other pole of the bat-

55
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tery B¢ to the track-rails D' on the side of the
track having the divided or broken rail D at
a point adjacent or next to the part or mem-
ber d of the insulated rail. This forms an
incomplete electric circuit between the bat-
tery E* and the insulaved divided or broken
ratl and the track-rails when the armature E'
18 engaged with the electromagnet D3, the ¢ir-
culb being incomplete, owing to the iusulation
of the rail D from the track-rails. The ecir-
cult wiil be completed when a conductor is
provided from the insulated rail to the track-

rails, and such conduetor is found in the pas- |

I

after deseribed. |

For brevity and convenience I shall here-
Inafter refer to the circuit of the battery E?
through the armatures E and B’ as the ¢ sig-
nal-controlling circuit of battery E2.”

From the track-rails on the side having the
divided or broken insulated rail D a wire &7
leads to one pole of a battery E3, from which
battery a wire ¢° leads to the other pivoted
member of the double armature E'. These
wires e’ and €8 compléte a circuit from the bat-
tery KE° back to the battery when the double
armature K is drawn against the electromag-
net D® for one of its arms or members to con-
tact the point e, connecting the battery E3
with the contact ¢!, so that a circuit will be
formed by the wire ¢%, double armature R/,
contacte’, wire d’, magnet D4, wire df, wire d!,
track-rails, and wire¢’. Forbrevityand con-
venience I shall hereinafter refer to this cir-
cuit as the ‘‘ block-connecting cireunit.” The
block-connecting circuit for the battery K3
of the block X is thus formed from such bat-
tery through the wire d?, leading to the elec-
tromagnet D* of the block Y, as an illustra-
tration, which cireuit is complete when the
armature K’ is drawn against the electromag-
net D® of the block X. Tt will thus be seen
that each block has an electric circuit from

75
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the battery E° with the adjoining or next

block throughout the whole system, which
circuit is broken in each case with the de-
magnetizing of the electromagnet D3 for the
double armature to drop therefrom, as shown
in bloek Y, in whiceh the connecting-circuit of
the battery K2 between the block Y and the
adjoining block Z is broken or interrupted.

A wire f' leads from the part or member d’
of the divided or broken insulated rail D to
a pivoted armature If, located adjacent to the
electromagnet D® and adapted to be drawn
by the magnet against a contact-point f,
from which pointa wire f? leads and is con-
nected with one arm or member of a pivoted
double armatare E', located adjacent to the
electromagnet D’and adapted to bedrawn by
the magnet forits arms or members to engage
with contact-points 2 and f4 respectively,
and from the contacs-point /2 a wire 3 leads
to one pole of a battery F?, the other pole of
which is connected by a wire ¢ with the rails
of the track on the side having the divided
or broken insulated rail. The cireuit thus
formed from the batiery F? by the wire £,
armature I, contact /7, wire f?, armature F',
contact /7, wire f°, and wire /% is incomplete,
owing to the iusulation of the divided orv
broken rail D, and is made complete when a
conductoris provided for the rails of the track,
as hereinafter deseribed.

For brevity and convenience I shall here-
inafter refer tothe eircuit of the battery K2

- through the armatures I and F' as the ¢ sjo-
T T

nal-controlling eircuit of the bastery 2.7
Ifrom the track-rails on the side having the
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~cuit or stationary member of the system-—
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divided or broken insulated raila wire /' leads
to one pole of a btitery F3, and from the op-
posite pole of this battery a wire f° leads o0
the arm or member of the double armature
F’. which contacts with the point /%, and from
the point f* the wire d** leads to the electro-
magnet D® of the adjoining or next block cir-

that is, from the contact-point f* of the block

Y the wire d® leads to the electromagnet D°®
A circuit

of the block X, as an illustration.
from the battery F? back to the battery is
formed when the armature F' is drawn against
the electromagnet D5 by the wire f°, double
armature [, contact-point f4, wire d*, elec-
tromagnet D, wire d'!, wire d'%, track-rails,
and wire £7, forming an electric circult be-
tween the two adjoining block or track ecir-
cuits of the system. For brevity and conven-
ience I shall hereinafter refer to this circuit
as the *‘‘block-restoring circuit.” This cir-
cuit is complete as long as the armature F' is
drawn to the electromagnet D°, but is broken
when the armature ¥ is away from the mag-
net, as shown in the block X, in which block
the circuit of the battery F? is broken, while
the circuit for the battery I in the block Y

is complete, as is also the cireuit of the bat-

tery F° for the block Z.
- To complete my electric signaling system,
a wire ¢ is carried from the unbroken insu-

- lated rail D of each block to one pole of a bat-

235

tery . From the other pole of the battery

G a wire ¢’ is carried to an electromagnet G,
and from the magnet G’ a wire ¢g* is carried

to one arm or member of a pivoted double

“armature G?, located adjacent to an electro-

40

45

50O
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‘magnet G, and adapted to be drawn by the

magnet in one direction and to be moved by
oravity or other suitable means in the oppo-
site direction for one arm to engage a con-
tact-point g°® when the armature is away from
the magnet and for the other arm to engage
a contact-point ¢* when the armature is
drawn to the magnet, and from the contact-
point ¢® a wire g* leads to the part or mem-
ber d’ of the divided or broken insulated rail
D, and a branch wire ¢° leads from the wire
g* to the contact-point ¢° engaged by the
other arm or member of the double armature
G2 From the battery G a wire g”leads toan
electromagnet G3, and from the magnet a
wire ¢®is carried toone arm or member of the

pivoted double armature G*, located adjacent

to the electromagnet G, to be drawn in one
direction by the magnet and to be moved by
agravity or other suitable means in the other
direction, for the arms or members to engage

contact-points ¢° and ¢®, and from the con-

tact-point ¢° a wire g’ leads to the part or
member d of the divided or broken insulated

rail D, and from the wire ¢g!° a branch wire g**

leads to the contact-point g%, against which
one arm or member of the pivoted double ar-
mature G* is adapted to be drawn into en-
gagement. A wire ¢g'° connects one member

‘fall away from the electromagnet D*.

675,086

' track-rails on the side of the track having

the divided or broken insulated rail D, and a
wire g leads from one member of the di-
vided double armature G* to the track-rails

on the side of the track having the divided

or broken insulated rail, but at the other end
of the divided or broken insulated rail from
the connection of the wire d* to the track-
rails. |

For brevity and convenience I shall here-
inafter refer to the circuits of the battery G
as the ‘“train-signal-restoring” circuits.

Each block has a track-circuit at each end
from the battery D?, one of the circuits run-
ning to an electromagnet at its end of the
block and the other e¢ircult running to an
electromagnet at its end of the block. bBoth
of these track-circuits will be short-circuited
with the passage of a train onto the block, as
by such passage the current from the battery
D? at one end of the block will low through
the wire d?, track-rails, car wheels and axle,
traclk-rails and wire d%, short-circuiting the
battery and deénergizing the electromagnet

D3 for the double armatiure E' to drop away

from the magnet. At thesame time the track-
cirenit at the other end of the block will be

short-circuited by the current passing from

the battery through the wire d?, track-rails,
wheels and axle, track-rails, and wire d%,
short-circuiting the battery and deénergizing
the electromagnet D for the double armature
F' to fall away from the magnet. The de-
energizing of the electromagnet D® breaks the
circuit from it to the electromagnet D* of the
adjoining block for the single armature K to
It will
thus be seen that the passage of a train onto
the rails between any two blocks breaks the
track-circuit onto which the train passes at
hoth ends thereof, and this breaking of the
two track -circuits deénergizes the electro-
magnet in the circuit of the block onto which
the train has passed and at the same time de-
energizes the electromagnets for the circuits
on the two adjoining blocks, as clearly shown
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in the drawings, in which the electromagnets -

designated are shown deénergized—that 1is,
the electromagnet D? for the block Y and the
electromagnet D* for the block Z and the elec-
tromagnet D® for the block X. It will thus
be seen that each block at the point of sig-
naling has on one side a signal-controlling
circuit from the battery E°® and on the other
side a signal-controlling circuit from the bat-
tery F?, and that each block at the point of
signaling has a block-connecting cireuit and
a block-restoring eircuit, which several cir-
cuits are dependent for operation upon the
condition of the ‘‘track-eircuits.” |

In operation with the train on a block the
track of which is clear, the current of the
primary circuit of the train-signal will pass
from one pole and return to the opposite
pole in the usual manner of electric currents,
and such passage of the current will not

of the pivoted double armature G*> with the | change the polarity of the pole-pieces or cores
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of the tripnlar ronsequent-pole permanent
magnef, which will maintain the vibratine ar-
mature in the position shown in the drawings
and no change will occur in the signal dis-
played. The complete circuit formed by the
track side of the primary eireuit of the train-
signal and the signal-conirolling cirenit of
the battery F* through the track - rails, the
wheels and axles, and the insnlated rail-sec-
tion will not affect the train-signal if the siv-
nal-controlling circuit of the battery F? is
not broken and the safety-signal is already

being displayed; but with the breaking of:

this circuit through the demagnetizing of the
armature I the current of the primary cir-
cuit on the train cannot return to the source

of energy through the wire @2, sothat the cur-

renl ouly passes from the source of energy A
back to such source of energy through the
one wire a, changing the polarity of the pole-
pleces or cores of the tripolar consequent-pole
permanent magnet, by which the movable
armature will be repelled from its position
adjacent to the coil B’ and drawn over toward
the coil B. This breaks the ‘“secondary cir-
cuit” of the train-signal, deénergizing the
magnet C for the bifurcated lever C* to drop
and display the danger-signal. It will be un-
derstood that when a train is moving from
the block X in the direction of the block Y
the sigual-controlling cireuit is that of the
battery F< while with a train moving from
the block Z to the block Y the signal-con-
trolling eircuit of the battery E? is the opera-
tive one. -

To illustrate the operation of the system,
we will assume that a locomotive has left the

block X and is traveling in the direction of :

the block Y with the signaling apparatus
and appliances in the position and condition

~shown tn the drawings and the safety-signal

50
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displayed on the locomotive, which would be
the case with the section Y clear of obstrue-
tions.  As the wheels A’ of the locomotive,
forming-the forward track-contact, enter the

block of the section Y, if the track of the seec-

tion Z 1s clear a cireuit will be establisheil
between the stationary member and the trav-
eling member of the signaling system by
meauns of Lthe signal-controlling circuit of the
battery IF* and the primary circuit of the
train-signal, as already described, without
causing a change of the signals on the loco-
motive. This non-effect on the signals re-
sults from the fact that at this time the pri-
mary circait of the train-signal is in series
with the source of energy of the signal-con-
Lrolling circuit of the battery F? and the pre-
ponderance of currentis flowing through the
wire a®, causing the polarity of the cores b
and ' Lo be such that the armature b will
adhere more firmly to the contact ¢f, so that
the armature 6° will remain unmoved bLe-
tweetl the cores and in the position shown in
the drawings.  If, however, an obstruction,

a8 @ train, be on orentering the section Z, so
that the eugincer needs Lo be warned, the

£
Lo

breaking of the track-circuit of the battery
D* for the section Z by sueh train will demag-
netize the magnet D5 of the block Y, break-
Ing the signal-controlling cireuit of the bat-
tery I, which breaks or interrupts the flow
of current through the track side of the pri-
mary cireuit of the vrain-signal, leaving the
current of the primary cireait to flow only
through the wire ¢’ for such carrent to act
and cause a change in the polarity of the pole-
preces of the tripolar consequent-pole per-
manent magnet, repelling the armatore b3
from the position shown in the drawings and

breaking the secondary cireuit of the train-

signal, which allows the bifurcated lever to
drop and display the danger-signal. A train
ranning with a danger-signal will receive a
safety-signal when it reaches a signal-giving
point that is clear by the preponderance of
carrent flowing over the wire ¢? caused by

the battery F* and the primary source of en-

ergy being in series, thus causing the polarity

‘of the cores to be such as to bring the AT A -

ture 0° back to the contact ¢b. The position
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of the locomotive on the section Y, as illus-

trated in the drawings, causes warning to be
conveyed to an approaching locomotive en-

tering the section Z by breaking or inter-

rupting the bloeck-connecting circuit between

the two sections, so that a train entering the
block of the section Z from the opposite di-

rection to the train entering the section Y

would receive a danger-signal through the

interruption of the signal-controlling circuit
of the battery E* which operates in series

with the primary circuit of the train-signal
on the approaching train in the same man ner
as does the signal-controlling circuit of the
battery I, which has been already deseribed.

It will thus be seen that a train entering
the section Y from the section X will receive

a sately or danger signal, according to the
condition of the signal-controlling circuit of
the battery E? and that a train entering the
section Y from the section Z will receive a
safety or danger signal, according to the con-
dition of the signal-controlling ¢ircuit of the
battery E°. Thelocomotiveentering the block
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of the section Y, as illustrated in the draw-

ings, has, as already explained, received the

safety-signal if the section Z is clear, as it con-

tacted the cirenit of the first member d’ of the

‘block, showing that the track ahead is clear,

120

and at the same time the short-cire uiting and -

deénergizing of the magnet D? has opened the

circuit to display the danger-signal on a train

approaching such block from the opposite.di-
rection, and such opening also opens the eir-
cultof the second member d of the same block
on which the locomotive enters as it leaves
the first member, so that a danger - signal
would be received as well as given by this
locomotive, notwithstanding the signal re-
celived on entering the first member showed
that the itrack ahead was clear. To avoid
this difficulty, the signal-restoring circuit of
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 the battery G on that side having the con-
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necting-wire ¢’ is completed or closed, caus-
ing the energizing of the magnet G, which
causes the pivoted double armature G* to be
drawn against the contact-point g'*, short-
circuiting or cutting out the signal-control-

ling circuit of the battery E?through the nem-

ber d of the divided or broken rail. the wire

g%, the wire g'!, the contact-point g%, the piv-

oted double armature G, and the wire g** to
the rail of the approached block, which pre-
vents the open circuit from operating the elec-
tric signals on the locomotive as it leaves a
It will thus be seen that by the use
of my system signals can be conveyed from
one locomotive to another, both in the case
of approaching and following trains, it being
understood that the first contact when a loco-
motive approaches a block is the one that fur-
nishes the signal, irrespective of the direc-
tion of the travel of the train. |

~ The division of the current from the source
of energy A, passing through the wire a,when

- the train has passed a block or signal station

23

“and entered a section of the track, with the

track clear, has a free and uninterrupted

_return to the source of energy through the
~wheels or other track-contacts and the track-

30

" insulated rail or rail-section at the block or

rails.
~ when the train is between two block or signal

This will be the couarse of the current

stations and on a clear track and no action

of the signals will occur as the current passes
from and returns to the source ot energy un-
“der natural conditions.. The passage of the
“train onto the entered first section or division

of theundivided insulated railand thedivided

- signal station breaks the circuit of the cur-

~ rent through the wire a, wheels or other track-

. 40

contacts and the rails, by reason of the insu-

lation of the track-contacts and the undivided
insulated rail and the divided insulated rail
or rail-section, which prevents the return:

of the current through the track-rails, and

"~ to secure this return and to connect or com-

‘plete the circuit from the source of energy A

through the wire ¢ some means must be pro-
vided to bridge the insulation between the
track-contacts and the insulated rail and the

- divided insulated rail or rail-section at the

50

block or signal station, as otherwise, with an
interrupted current through the wire a, the

~ equality of current passing through the free

55

pole-pieces of the tripolar consequent-pole

permanent magnet would be broken and the
movable armature on the consequent pole of

the magnet would be shifted or changed over,
breaking the circuit of the operating or sec-
ondary signal circnit and displaying a dan-
~ger-signal, when as a matter of fact the track
60

ahead of the block or signal station which
had been entered by the train would be clear.
This giving of a wrong signal is prevented
through the medium ot the incomplete elec-
trie circuit connecting the track-rails with an
insulated division of the divided rail or rail-

section, so that with conditions indicating

the block ahead as clear and

already described.
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| of the incomplete circuit not interrupted the

current from the source of energy A will pass
through the front or forward track-contact
and thence through the cirenit of either the
battery E* or F?, according as to which side
of the block or signal station was entered, to
the track-rails outside of the‘insulation, the
rear track-contacts, and the wire a° back to
the source of energy without any interruption
of the eurrent and without changing the ac-
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tion of the free poles of the tripolar counse-

guent-pole permanent inagnet and producing

no change in the nature of the signal dis-

played; but with the incomplete circuit of
the approached and entered insulated rail or
rail-section interrupted or broken by the de-
energizing of the magnet of the track-circuilt

which maintains the armature of the incom-

plete circuit in place the return of the cur-
rent from the source of energy A on the train
through the wire ¢ will be interrupted, leav-
ing the current to return only through the
wire @', producing a shifting of the armature
between the free pole-pieces, breaking the
cireait of the signal-controlling or secondary
circuit and displaying the danger-signal, as
It will thus be seen that
a train entering the side of a block or signal
station having the insulated rail-section d’
employs the incomplete cireunit from the bat-
tery F? to furnish-a connection for returning
the current of the wire a¢ back to the source

of energy A, and a train entering the block

or signal station on the side having the In-
sulated rail-section d employs the incomplete
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circuit from the battery E¢ to furnish a con-

‘nection for returning the current of the wire

a back to the source of energy, so that in
whichever direction a train enters the block
or signal station an electric circuit incom-
plete in itself, but forming a bridging or cou-
necting cireuit, is provided for returning the
current to the source of energy A without

| affecting the condition of the. signal, when

the incomplete circuit is not interrupted or
broken by the deénergizing of the maguet
which controls the armature of such incom-
plete cireuit. |

In case the source of energy A on the loco-
motive should fail for any reasoun 1itis -
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portant that other means should be provided

to demagnetize the magnet C' and cause the
display of the danger-signal. To do this, I
have provided an electromagnet B*, which is
constantly energized so long as the normal or
intended operation of the source of energy is

uaninterrupted. As soon as a failure in sach

source of energy oceurs the magnet IBB° be-
comes demagnetized and the armature c*
drops away from the contact-point ¢, break-
ing the circuit formed with the magnet C’
through the wire ¢ This releases the arma-

ture a® of the bifurcated lever C! so that it
falls by gravity to the point ° and displays
the danger-signal. .

I also show in conjunction with the elec-
with the circuit | trie signalapparatuson the locomotivea mag-
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net C?, contronlling a pencil-point - on an ar-
matuare 2/, held against the core of the magnet
C* when the same is magnetized. Assoon as

the circuit 1s broken and the danger-signal

displayed, so that themagnet C*also becomes
demagnetized, the armature A’ drops away
from the core of the magnet and brings the
point of the pencil &z against a speed-record
sheet /%, on which it will travel as long as the

magnet C*isdemagnetized. Therecord-sheet

I is operated in any usual and well-known

“manner for traveling speed-recording sheets
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throngh the medinm of a speed-recording
mechanism connected with and operated from
a moving part of-the train in any usnal and
well- known manner and need not therefore
be specifically desceribed as to the mechanisin
and its mode of operation. In this way a rec-
ord 18 formed showing the speed of the train
immediately after each display of the danger-
signal and the distance that such train runs
before the speed is reduced to the rate re-
quired on the display of a danger-signal.
T'his forms a check or means of determining
whether the engineer or personin charge has

obeyed the signal conforming to the rulesim--

posed for such cases.

While I have deseribed the rail of the track
as the common return for the circuits oper-
aling the electric mechanism of the station-
ary members, it is obvious that wires could
be employed for the same purpose.

While I have described the arrangement
and operation of my electric railway signal-
1ng system with considerable minunteness and
(detall, I desire 1t to be understood that I do
not intend to limit myself to details or par-
ticular features than as the same may be
specified and called for in my claims.

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

In a railway block-signaling system, an
insulated rail or rail-section in the track-rails
at each block-signal station on each side of
the track, with the insulated rail or rail-sec-
tion on one side undivided and the insulated
rail or rail-section on the other side divided
into two parts or members insulated from
each other, an incomplete electric circuit for
each part or member of theinsulated divided
rall or rail-section and the track-rails on its
side of the track, an electric circuit for the
track-rails at each end of the block, a com-
plete electrie ¢ircuit for each block independ-
ent of the track-rail circuits at the ends of
the block, and means carried on a train for
completing the incomplete circuit of the di-
vided insulated rail or rail-section with the
passage of a train onto and over theinsulated
divided rail or rail-section of the block, sub-
stantially as deseribed. |

2. In a ratlway block-signaling system, an
-insulated ratil or rail-section in 1the track-rails

at each block on each side of the track, with
the insulated rail or rail-section on one side
undivided and the insulated rail or rail-sec-
tion on the other side divided into two

*

parts | both short-circuited by a

or members insulated from each other, an
electric circuit for the track-rails at each end
of each block, each circuit embracing an elec-
tromaguet, an incomplete electrie circuit for
each member of the insulated divided rail or
rail-section and the track-rails on ity side of
the track, embracing, in each cirenit, an ar-
mature controlled by the electromagnet of a

track-ratl cireuit, aud broken for each im-

mediate preceding and succeeding block by

the deénergizing of the magnetsin the track-
rail circuits of an entered block with the en-
trance of a train into such bloeck, and a com-
plete electrie cireuit for each block independ-
ent of the track-rail cireuits at the ends of

f
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the block, embracing an armature controlled -

by the electromavnet of an end circuit of the
track-rails and broken for each immediate
succeeded or passed block-section bV the de-
energizing of the magnet in the track-rail cir-
calt of the entered bloel; with the entrance
of the train into such block, substantially as
described.

3. In a railway block-signaling system, an
insulated rail or rail-section in the track-rails
on each side of the track at the block-signal
station, one insulated rail or rail-section un-
divided and the other insulated rail or rail-
section divided into two parts or members in-
sulated from each other, an electrie circuit
for the track-rails at e&ch end of each block,
each cirenit embracing an electromagnet, an
incomplete electric circuit for each member

of the insulated divided rail or rail-section

and the tracik-rails on its side of the track,
embracing, in each circuit, a source of energy,
and an armature controlled by the electro-
magnet of a track-rail cirenit, and broken
for each immediate preceding and succeeding
block by the deénergizing of the magnets in
the track-rail circuits of an entered block by
the entrance of a train into such biock, and
a complete electrie cireult for each block, in-
dependent of the track -rail circuits at the

| ends of the block, from the track-rails on one

side to the track- ra;llq onr the same side, and
embracing a source of energy and an arma-
ture (3011131*0116(1 by the electromagnet of =«
track-rail cireuit, and broken for each suc-
ceeded or passed block by the deénergizing
of the magnet in the track-rail circuit of the
entered block by the entrance of the train
into such block, whereby the magnets of both
track - rail circuits are deénergized and an
alarm given both to a train approaching the
entued block from either dnemlon stibstan-
tially as described. |

4. In a railway block-signaling system, an
insulated rail or rail-section in the track-rails
on each side of the track at rhe block-xignal
station, one isulated rail or rail-section un-
divided and the other insulated rail or rail-
section divided into two parts or members in-
sulated from each other, an electri¢c cirenit
for the track-rails at each end of each bloclk
each circuit embracing av electromagnet and
train entering the
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block, an incomplete electric circuit for each |

member of the insulated divided rail or rail-
section and the track-rails on its side of the
track, embracing, in each circuit, a source of
energy and an armature controlled by the
electromagnet of a track-rail circuit, and
broken fereachimmediate preceding and suc-
ceeding block by the deénergizing of the mag-
nets in the track-rail circuits of the entered
block by the entrance of the train into such
block, a complete electric circuit for each
block, independent of the track-rail circuits,
from the track-rails on one side to the track-
rails on thesame side, and embracing asoutrce
of energy and an armature controlled by the
electromagnet of a track-rail cireuit, and
broken for each succeeded or passed block by
the deénergizing of the magnet in the track-
rail circuit of the entered block by the en-
trance of the train into such block, track-con-
tacts on the train engaging the rails and com-
pleting the circuit of the insulated divided

rail or rail-section, and an electric cireuit on
the train embracing a source of energy, a tri-’
polar consequent-pole permanernit magnet, an .

armature movable between the free pole-
pieces or cores of the magnet, and a circuit-

‘wire from the source of energy through the
coils of the tripolar consequent-pole perma-

nent magnet to the track-contacts, substan-

“tlally as described. |
5. In a railway block-signaling system, a

signal-circuit on g train comprising a primary

~elrcuit and a secondary circuit, the primary
circuit embracing a source of energy, a tripo-
lar consequent-pole permanent magnet, and
circuit-wires for the primary circuit from the
source of energy through the coils of the tri-

polar consequent-pole permanent magnet to

the track-contacts to complete the primary

circuit through the rails, and the secondary

circuiit operative from the primary circuit

and embracing a source of energy, an electro-
magnet, a pivoted armature movable between

the po]e -pieces or cores of the tripolar conse-.

quent-pole permanent magnet, and circuit-

- wiresforthesecondary circuit from the SOUTCe
of energy through the electromagnet of such

circuitand thearmature movable between the

pole-piecesorcores of the tripolar consequent-

pole permanent magnet, for the pivoted ar-
matuare of the secondary circuit to operate the
sionals on the train with ‘the making and
b1 eaking of the primary circuit, bubsta,ntmlly
as descrlbed

6. In a railway block-signaling system, an
insulated divided rail or rail-section having
two parts or members insulated from each
other and located on one side of the track and

having a companion insulated undivided rail -

ol rml section on the opposite side of the

track, an incomplete electric circuit for each

member of the insulated divided rail or rail-
section and the track-rails on its side of the
track, embracing, in each circuit, a source of
energy and an armature controlled by an elec-
tromagnet, and each broken for the immedi-
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ate preceding and succeeding block by the
deénergizing of the controlling-magnets in the
circuits of an entered block by the entrance

of a train onto the track-rails of such block,

and a primary and a secondary electric ¢ir-
cuit on the train, the primary circuit embrac-
ing a source of energy, a tripolar consequent-
pole permanent magnet, and ¢ircuit-wires for
the primary circuit from the source of energy
through the coils of the tripolar consequent-
pole permanent magnet to the track-contacts
to complete the primary circuit through the
rails when the incomplete track-circuit of the
insulated divided rail is not interrupted by
the deénergizing of its armature-controlling
electromagnet, substantially as described.
7. A railway block-signaling system, com-
prising an electric circuit at each end of the
block, each circuit embracing a source of en-
erey common to both circuits, the track-rails,
an electromagnet and an ar mature for e.:wh
electromaﬂ*neh, an incomplete electric circult
for each member of the insulated divided rail
or rail-section and the track-rails on its side

of the track, embmemb, in each circuit, a

source of energy, and an electromagnet and
armature of a track-rail circuit, and broken
for each immediate preceding and succeeding
block by the deénergizing of the magnetls in
the track-rail circuits of an entered biock by
the entrance of a train onto the rails of such
entered block, a signal-transmitting mechan-
ism carried on the train, embracing a sotirce
of energy, a tripolar consequent-pole perma-
nent maguet, and circuit - wires from the
source of energy through the coils of the tri-
polar consequent-pole permaneut magnet to
the track - contacts to complete the circuit

through the track - rails and the insulated
track:-section when the electrie circuift of that

section is notinterrupted by the deénergizing
of its armature - controlling electromagnet,
substantially as described.

S. A railway block-signaling system, com-
prising an electric circuit at each end of the
block, the circuits embracing a source of en-
ergy common to both circuits, the track-rails,
an electromagnet, and an armabure for each
eleetmmagnet, an incomplete cireuit for each
block embracing an insulated rail-section, a
source of electrie energy, and an electromag-
net and armature of a track-raill circuit, and
circuit-wires from the insulated rail-section
to the track-rails, danger and safety signals
on a moving train, an arm or lever operat-
ing the signals, an operating or secondary
electric circuit for the danger and safety sig-
nals, embracing a source of energy, an elec-
tromagnet controliing the operating arm or
lever of the signals, circuit-wires, and a mov-
able armature, and a controlling or primary
electric eircuit for the signal-operating or sec-
ondary circuit embracing a source of energy,
a tripolar consequent-pole permanent magnet
between the pole-pieces or cores of which the
movable armature of the secondary electric

cireunit is located and operated, and circuib-
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wires from the source of energy through the
coils of the tripolar consequent-pole perma-
nent magnet to the track-contacts to complete
the eireunit through the rails and the insulated
track-section when the electric circuit of that
section is not interrupted by the deénergizing
of its armature - controlling electromagnet,
substantially as desecribed. |

9. In a railway signaling mechanism, sig-
naling devices located on a moving train com-
priging a safety-signal and a danger-signal,
primary and secondary electrie circuits for
controlling and operating the signals, and a
relay-magnet in the primary electric cireuit,
controllingan armature in the secondary elec-
trie eircuit for operating the signals, deén-
ergized by the unintentional interruption of
the primary circuit and thereby breaking the
secondary electrie circuit to display the dan-
ger-signal, substantially as deseribed.

10. In a railway signaling mechanism, sig-
naling devices located on a moving train com-
prising a safety-signal and a danger-signal,
an arm or lever operating the signals, an op-
erating or secondary electric circuit for the
signals embracing a source of energy, an elec-
tromagnet controlling the operating arm or
lever of the signals, circuit-wires, and a mov-
able armature, a controlling or primary cir-
cult for the signal-operating or secondary cir-
cult, embracing a source of energy, a tripolar
consequent-pole permanent magnet between
the pole-pieces or eores of which the movable
armature of the signal-operating or secondary

&

relay-magnet in the controlling or primary
electric circuit, and an armaturein the signal-
operating or secondary eleetrie cirecuit con-
trolled by the relay-magnet for displaying the
danger-gignal when the controlling or primary
electric circuitis unintentionally interrupted
or broken, substantially as described.

11. In a railway signaling mechanism, sig-
naling devices comprising a safety-signal and
a danger-signal located on a moving train, a
primary electric eircuit and a secondary elec-
tric circuit ¢ontrolling and operating the sig-
nals, a relay-magnet in the primary circuit,
and an armature for the relay-magnet in the
secondary circuit for displaying the danger-
signal with the unintentional interruption or
breaking of the primary circuit, substantially

as described.

12. In a railway signaling mechanism, sig-
naling devices located on a moving train com-
prising a safety-signal and a danger-signal, a
primary electric circuit and a secondary elec-

trie circuit controlling and operating the 5ig-

nals, a relay-magnet located in the secondary
electric circuis, an armature for the relay-
magnet carrying a recording=-point, and a
record-ribbon operated on by the recording-
point with the deénergizing of the relay-mag-
net for recording the speed while the danger-
signalisdisplayed,substantially as described.

WILLIAM H. COUNCIL.

YVitnesses :
THOMAS A. BANNING,
THOMAS B. MCGREGOR.
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