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To all whom it may concer:

Be it known that I, MABLON S. CONLY, a
citizen of the United States and a resident
of Chicago, in the county of Cook and State of

5 Illinois, hzwe invented certain new and use-
ful Improvementsin Block-Signal Systems, of
which the following is a specification.

This invention relates to improvements in
block-signal system especially designed for

10 the use in connection with railways in which
elevated or tower signals are arranged along

“the track at regular intervals, each pailr con-
stituting what is known as a “ block,” and
are automatically and simultaneously actu-

15 ated so as to become visible upon the train
entering the block, and likewise simulta-
neously operated to become invisible upon
the same train leaving the block.

The prime obhject of this invention 1is to

20 utilize the static discharge of one local cir-
cuit caused by the breakinﬁ thereof for oper-
ating instruments for controllmw the current
thlo‘uﬁh said circuit, and also throunh an-
other couespondmﬂ' 10(3&1 circuit at the OPPO-

2& site end of the block, whereby upon the break-
ing of either local circuit the signaling devices
contained in both of them will be opemted
so as to become. dlterna,tely VlSlble and in-
visible.

30  Another object 1s to 1mve a closed local ¢ir-
cuit for each target or signal, but connected
with the &dj&cent ta.rget or signal in such
manner that both of them will be operated si-
multaneously by the action of a passing train

35 upon the track-instruments accompanying
ecachof thesignals and forming a part of each
local circuit, whereby one of the signals may
become inoperative without derzmging the
entire system or interfering with the contin-
ued and perfect oper atlon of all the other
signals in the systems.

A further object is to have the signals or

targets actuated to become visible and Invisi-
ble by opposing electro-magnet included in

45 the local cireuit of each swna,l and to com- |

bine with the same devl(,es for alternately
magnetizing and demagnetizing said magnets,

whereby the} will become alternatively active

and idle, so as to operate upon the target in

| target in position by force of magnetic at-
| traction,

A still further object is to provide a tell-

tale or“out-of-order ?”indication distinetfrom

“gsafety ” or “danger,” so that each signal 53
willindicatewhen that particularsignal-tower

is not in working-order and not to be de-
pended upon.

These objects are attmned b} the devices
illustrated in the accompanying drawings,in 60
which—

Figure 1 represents in diagram a block-sig-
naling system embodying my invention as ap-
plied to a single-track railway, the two signals
shown representing a pair of signals located at 63
the end of a single block and with the targets
uporinvisible; Fig.2,asimilarviewof thesame
signals, showing the targets down or visible
and the position Lof the var ious parts of the sig-
nal changed accordingly; Fig. 3, a plan view 70
of the single track, showing the d19p051t1011 of
the towers along the same; FKig. 4, a diagram
view illustrating the application of my inven-
tion to a double-track system, showing three
targets along one of the tracks; Fig. 5, a plan 75
view of a double-track railway, illustrating
the disposition of the towers along the same;
Fig. 6, an end elevation of one of the towers
for supporting the signal; Fig. 7, a side eleva-
tion thereof, also showing the location of the 8o
battery for thelocal circuit; Fig. 8§, an enlarged
elevation of the signal-casing, showing a por-
tion of the casing broken away to more clearly
disclose the arrangementof theinternal mech-
anism; Fig. 9, a vertical section thereof on 83
theline 9 9 of Fig. 8; Fig. 10, a plan view show-
ing the cap or the covering of the casing re-
moved; Fig. 11, a detail elevation of the sup-
porting-post for the target and its connections;
Fig. 12, a detail plan view of the base-plate of o]e
the tower.

Similar letters of reference indicate the
same parts in the several figures of the draw-
11:10‘::

It is a well-recognized principle of electric- 95
ity that whenever a closed batter y-cireult is
broken a static discharge or secondary cur--
rent is produced simultaneously therewith of
high electro-motive force, but small volume,

ro rotation, and when active will firmly hold the | whose tendeney is to jump across the break 1oo
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or opening, and which traverses the line or | to swing to the opposite position. It will of

circuit in the same direction as the primary

current, and it is upon that principle that

this invention depends for its operation.

My invention is equally applicable to either
a single or double track system, and when
used in connection with the former enablesthe
throwing of a signal at the ends of each block

to the front and the rear of the same simul-.

taneously, withdrawing or rendering invisible
the signals previously thrown in the block

last passed through. When used in connec-

tion with the latter, it enables the throwing of

a signal at the end of each block behind the

train, which is all that is necessary, because
all the trains on the same track move in the
same direction, and simultaneously the with-
drawing or rendering invisible of the signal
thrown attherear eénd of the block last passed
through. S '

The mechanism or devices in each case is

the same; but as the circuits necessarily dif-

fer I will describe the two separately, begin-
ning with the single-track system. This in
general consists of a series of visible signals
of any suitable character—one on each side
of the track, as illustrated in Fig. 3, sepa-

rated by about a mile—one of each pairlying
- on the opposite side, but at the same point

20

35

along the track with one of the signals of the

next adjacent pair, so that the train in pass-

ing from one block to another will withdraw
the signal from the block last passed through,
and simultaneously, or nearly so, throw the
palr of signals protecting the block just be-
ing entered upon, which, by reason of their

‘arrangement at opposite sides of the track,

40
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shows a “danger” signal at the right of the
track for other trains coming in either direc-
tion. KEach signal-tower of each pair of sig-
nals has its own local battery-circuit, prima-
rily controlled by two track-instruments for
each post, which latter normally holds the
circuits closed by grounding, one the plus
side and the other the minus side of the bat-
tery. The track-instruments are so operated
by the moving train as to momentarily open
or break the circuit at that point. The re-
sult of this temporary or momentary break-
ing of the circuit by the track-instruments
causes a discharge of the static electricity ab-
sorbed by the entire circuit either in the plus
or minus direction, according to which side
of the local circuit is open. The static dis-
charge, operating upon a polarized relay con-
nected in the line and through branches con-
nected with automatic switches for the local
circuilts of the pair of signals, and also with
the relay of theother signal of the pair, serves

to short-circuit one or the other of two pairs of

electro-magnets arranged in opposition to
each other in each of- the local circuits by

‘grounding that portion of the local circuits in

which the last operating electro-magnets are

~connected, thus giving practically all the en-
ergy of the batterytothe other pair of electro-.

magnets, which causes the target of the signal

L

course be understood that these pairs of mag-
nets are arranged to operate alternately, so
that whenever a train passes into the block
protected by the pair of signals from either
direction both signalswill be thrown or become
visible, and that whenever the train leaves
the block in either direction both signals will
be simultaneously withdrawn from view.
Referring now more particularly to the ap-
paratus which is common to both the signals

of the single and double track systems, let A

represent a tower of any suifable construc-
tion resting upon a base B at the ground, to
which latter 18 secured a casing C, extending
a suitable distance into the ground and con-
stituting a receptacle for the local battery D,

which may thus be placed below the frost-

line and beyond danger of freezing, the base
being provided with a removable cover E for
convenience of inserting and removing the
battery. - o

Upon the top of the tower is supported a
casing, preferably circular in form and hav-
ing two compartments, the lower one F of

75

36

QO

which is narrower when viewed in cross-sec-

tion and is provided at one side of the center
with an opening G, extending through both
walls thereof,in which the target can be seen.
This target H works between the walls of the

95

lower portion of the casing, may be of any

suitable character that will produce a visual
signal—such, for instance, as a colored glass,
in contradistinction to a white glass—cover-
ing the opening G, and is suspended from an
arm I, pivoted at J to a suitable post K, lo-
cated in the upper chamber of the casing,
which latter is provided with a hinged lid or
covering L, for affording ready access to the
devices located therein. The arm I is also
connected, by means of alink M, with anarm

R ET TR R

100

105

N, preferably pendent and extending radially

from a rocking double armature O, pivotally

supported upon a suitable post P, secured to
the casing.
two pairs Q R of electro-magnets designed to
alternately attract the rocking armature,
which is preferably composed of two branches,
upon which the magnets respectively operate.
Thusit will be understood that when one pair

I1IO

Below this armature are located

115

of magnets is energized so as to attract one

side of the armature and rock it in one direc-
tion the target will be swung over so as to

120

span and become visible in the opening G of

the casing, and upon the other pair of mag-

‘nets becoming energized and the first pair

demagnetized the armature will be rocked
and .the target swung in the opposite direc-
tion,away from the opening G, and concealed

125

behind the solid walls of the casing so as to.

become invisible. . _
To the post K is secured a pair of contact
plates or springs S T, between the ends of

which is located a contact point or block U,
the said springs being arranged.at one side

of and in the path of movement of, so as to

be alternately operated by, the free end V of

130
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the arm I of the target, so that whenever the
target i1s operated in either direction one of
the spring-plates will be moved out of con-
tact with the block U, for the purpose here-
inafter described. In the upper chamber of
the casing is also located a polarized relay W,
the armature X of which, as more clearly illus-

trated in the diagram views, 18 provided with

a tongue Y for making and breaking contact
between two insulated points, for a purpose
which will also be described farther on.

In practice it is preferred to have the frame-
work of such acharacter that the wires lead-
1ng from the battery to the signal may be con-
cealed from view and protected from the ele-
ments, to which end the frame may be of
piping, through which the wires may be
strung, and which will also form a ground-
connection for the various circuits.

As before stated, each target is equipped

with all the devices previously described, and
the connection and arrangement of parts are
alike in all the signals; but the circuilts are
arranged somewhat differently in the single
and double track systems.

Referring now more particularly to the
smn‘le-tlack system illustrated in Ifigs. 1, 2,
and 3, the towers shown in the first two ﬁg-
ures represent a pair of towers—such, for in-
stance, as those indicated by o and 6 in Fig.
3—supposed to be upon opposite sides of the
track and about a mile apart, the right-hand
one corresponding in position with the tower
shown in Figs. 7 to 10, inclusive, and there-
fore having the parts thereof lettered the
same as the parts in said figures, while the
corresponding parts in the 1eft-ha,nd tower

have the same letters marked “prime,” for

convenience of description.

Each tower has two track-instruments ¢ o

and e f, of any suitable character, by which
the action of the passing train will cause the

- contact-points of theinstruments to separate

50

) S

and thus break the circuit, it being under-

stood that these points are normally in con-

tact and one of them always D10unded thmucrh
the wire g.

With the parts in position illustrated in
Fig. 1 the targets are invisible. The open-
ings G and G’ show “white” and indicate
that there is no train in the block between
the signals. We will now trace the primary
circuit, beginning with the track-instrument
d and following the heavy wires, which indi-
cate the primary circuit. Wire 1 connects
the track-instrument with the coils of the
electro-magnet R, whichinturn are connected
by wire 2 with a contaet—pomt 3, which latter,

with a mate 4, are arranged to be altelnately_

engaged by the almature-tonn*ue y of the po-

| larized relay W, which at this time is in con-

()]

tact with point 4. Hence the circuit contin-
ues from point 3 by wire 5 tothe plus side of
the battery, the minus side of which 18 con-
nected by wire 6 with the point 4, thence
through the armature-tongue and by wire 7
to the ground. The duectlon of flow of the

q

- tion,and can therefore have noeffect tochange

current is indicated by the arrowsin thistar-
get and also in the left-hand targef, in which
the primary circuit istraced through exactly
the same parts which are there designated by
the same characters with prime-marks, except
that the position of the parts is reversed, the
current flowing from the battery toward the
track-instrument d, which connects with the
plus side of the battery D and toward the
battery from the track-instrument e, which
connects with the minus side of the battery
D’. Now, upon a train entering the block
from e1ther direction it will pass over the
track-instruments ¢ or f without producing
any result, becauseone of them was last actu-
ated to place the parts in their present posi-

their position; but,assuming that the train en-
ters the block 1n the direction indicated by
thewheeland arrowattherightof thedrawing,
as soon as 1t passes over thetrack-instrument
d the primary circuit will be broken at that
point in the plus sideof thecircult momenta-

| rily, and thereby produce an electrostatic

two signals.

discharge, or what 1 will term a “secondary
current” of the same sign which traverses
the local circuit in the same direction as the
primary current; but as the primary circuit
is broken at the track-instrument d the static
discharge, which otherwise would jump across
the break in the form of a spark, now passes
from the primary circuit into the secondary
circuit proper, which will now be traced, be-
ginning with the wire 8, connecting with the
primary wire 1 just beyond the magnet R.
This wire connects with the spring contact-
plate T, and the circuit then conftinues to
block U, through wire 9, to and through the
relay-coils. W, through wire 10, which consti-
tutes the line to the relay-coils W/ of the other
signal on theleft, through wire 9’ to block U’
to contact-platel, and thence through wire 8’
to the ground, using a portion of the primary
wire 1’7 and the track-instrument e to com-
plete its circuit. It will of course be under-
stood that the passage of thiscurrent through
all the connections described is practically
instantaneous, and that the effect thereof
upon the polarized relays, by reason of the

~direction in which 1t lows therethrough, is to

attract the relay-armatures to the opposite
pole, causing the tongues Y Y’ to swing over
to the contact-points 3 3’, and thus shunting
the primary current from the electro-magnets
R R/, which are thus demagnetized, and at
the same time diverting the current through
(so as to energize) the electro- magnets Q Q’

whiech now attract the rocking armatures O
O’, and through the agency thereof and the
co_nneetions before described causes the tar-
gets I I1” to simultaneously swing over so as
the span the opening G G/, and thus eause
the signals to show “red,” indicating danger,

and that the track 1is occupwd between the

Swinging over to the position described also
breaks contact between the springs T T’ and

75
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The action of the target in:
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the blocks V V7, and pei mits the. spring-con-

tacts S S’ to move into contact with the blocks
V V/, and thus form a part of the secondary
The position which . the parts as-
sume at this time and retain during the time
that the train is within the block is repre-
-sented in Fig. 2, in which also the primary
circuit is indicated by the heavy lines, and
the direction of flow of the current by the
‘As the train continues to move, it will |
- also pass over the track-instrument e without
- having any effect, because the currentisnow

- shunted therefrom to the ground through the
armature-tongue of the relay ; but upoun pass-
ing over the track-instrument .f at the other

ar-
Irows,

- end of th'e block the circuit throun‘h the mag-

20

by reasonof the changes in the contact-springs - ;

. 25.

‘magnet W, and thence by wire 9, block U,
contact-spring T, and wire 11 to local circuit,
thence to the ground:through the track-in-
- strument ¢ to complete the circuit. .
of course be understood ‘that the sign of the
‘static discharge or secondarycurrent will de-
pend upon which of the track-instruments is

40

50

55

| h'eh takes d1rectly the opposﬂ;e dlrectlon-

th1 ough the line-wire 10 and both relay-coils,

S T S’ T/, caused by the different positions of
the- tarwet lever, thus: beginning at the june-
tureof wirell’ with the primary wire near mag-

net Q, through wire 11’ to S’;and U through_
‘wire 9’ to and.throu gh relay-coils W’ and

back over the line‘-wiro- 10 to the other relay-

employed for breaking the primary circuits,
which of .course. furthe1 depends upon the di-
rection in which the train enters the block,
and that the breaking of the primary olrcmt

on the plus side of either battery will cause

the static discharge to flow in one direction,

while the bred._kmﬂ' of the primary circuit on
the minus side of the same battery will cause.
the static discharge or secondary current to
flow in:the opposite direction; but the two.

primary-or:local circuits aresoarranged with
relation to each other that the breaking of

the plus side of one battery will have the

same effect upon the relays as the breaking
of the minus side of the other battery, and
vice versa, and hence the track-instruments
of the two local circuits are so arranged that

regardless of the direction in which the train

is moving it will -always break the primary

circuits buccesswely on the same side of each-

battery upon entering and leaving a block.
Referring. now to the double-track system

illustrated in Figs. 4 and 5,1t will be seen |
that each of the signals is composed of the
same elements, in the same relativelocations,

and operating in the same manner as-in. the

single-track system ; but as all the trains

upon each track: always move in the same di-
rection it is unnecessary to throw a signal to

the front of a train, but only to the rear, for |

which reason only one line of signalsfor each
track is employed. These signals,-like -the.

It will

'-mﬂ' through the magnet R/,

|
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signals of the single-track system, work in

‘pairs, but are so- connected that each - signal -
suceessively forms one of two pairs of sw-'
nals, co-operating first with the next mgnal-

to the rear, so as to cause the latter todisap--

‘pear when the train leaves the block and
then co-operating with the next signalstothe
front, so as to be caused thereby to disappear

-when tho tram leaves the block Thus whllo-

coupled in serlos, thelr operatlon is that of

independent pairs, each signal, as before
stated, constituting one of. two pairs, but

'opera,tes a,lternately therewith—that is to -

80

.Say, 1nstead of both ownal& being: thrown or

-ously as m the smgle-traek system one sig-

‘| nal is thrown and the other simultaneously
withdrawn from sight successively through--
As a result of

-out the palrs of the - series.

pairs of swnalﬂz 1S necessarlly dlﬁerent and
T'he reference-letters. hereto-

more sim ple

fore applied to the main elements may be

applied to the s

track system is the same, and may be readily
traced by following the heavy 'lines, the
arrows - in the left hand target represont—
ing the direction of the current when pass-

rows in the middle signal 1epresent the di-

same parts in Fig. 4. The
primary circuit of each signal of thls double- -

95

‘while the-ar-

100

rection of the current when flowing: through -
the magnet Q. It will be observed that. thelo |

is only one track-instr ument for each tower,
and that each instrument is connected: Wlth
the same side of the battery, which might be

-either the positive or negative pole thereof |

Let the wheel between tho first and second
towers on the left indicate the present position

105

of the train and the arrow the direction in

which the train is moving, it will be seen that

110

the left-hand swnal-tar*ret G’"'is visible,indi--

ta,rget at the other end of the block in the di-

cating that the tmm is between itand thenext:

rection in which the trains move on that

track, that the armature-tongue of the polar-

115

ized 1elay W’ is on the left-hand contact and

is grounded, and that the currentatthis time

IS ﬂowmﬂ' throun'h the electro-magnet R’, en-

ergizing the same and causing the signal to:
The parts of ‘this swnal wﬂl remain

appear.
in this position until the. train passes over the
next track-instrument, breaking the primary
cireuit therethrough. and producmfr the elec-

trostatic dlscharﬂ'e, which leaves the primary
wire proper at the point Q® and traverses

the "secondary circuit- through the relay W,

“causing its armature - tonn'ue to swing over.

from the right to the left h.';md conta,ot S0 as

120

125

to divert the primary currenft from the mag-
net Q to the magnet R, after which it passes
{ out.over the hne and back to the rear or left -

130

-hand signal, and through therelay W’ there- = -
of, causing its armature- tongue to: change. -

.from the lef.t to the rlght hand contact-point,
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and thus divert the primary current from
the magnet R’ to the magnet Q’, after which
the static discharge is grounded through the
primary wire and track-instruments of the
left-hand magnet. " The effect of this action
i1s to cause the target-signal H to become visi-
ble orshow “red” inthe opening of the central
target, at which point the train is now, and
simultaneously the target I’ of the tower to
the rear to become invisible. This operation
will be repeated throughout the system, each
target successively forming one of a pair with
the targets at each side thereof.

The thlrd or right-hand signal illustrates

‘the operation of a tell-tale, which 1S equally

applicable to both the single and double
track systems for mdlca,tmﬂ when a break
occurs 1n the primary circuit or when the
battery fails to work for any cause, which
tell-tale communicates the fact to the engin-
eers by the target showing “half red” in the
opening in the tower, upon seeing which the
engineer will proceed with caution until the
next tower is reached. This tell-tale is pro-
duced by having the contact-springs ST of
such a shape that when neither of them 1s
forced to the right or left by the target-arm
they will make contact with each other, but
not with the block U, each serving to hold
the other out of contact with the block. In
this manner when both the magnets Q R be-

~come demagnetized by the breaking of the

35
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primary circuit through them or the failure
of the battery to work the target will fall by
gravity to a vertical position beneath its sup-
porting-pivot and the upper free end V there-
of will stand between without touching either
one of the contact-springs 5 T, but only the
1individual target whose primal‘y circult 18
out of order will be affected by such action,
for the contact-springs will serve to complete
the secondary circuif, so as to bridge the dis-
abled signal, and thus the last signal oper-
ated will be cansed to disappear or become
invisible in the usual manner when the train
reaches the next track-instrument the same
as if the idle tower did not exist. Thus it
will be seen that any tower whose local ¢ir-
cuit may have become 1noperative from any
cause will be automatically switched out and
the line or secondary circuit closed, so as to
bridge the idle tower, and hence the system,
as a whole, does not become deranged by the

inoperativeness of any one or more of the’

towers, but remains unaffected thereby and
perfectly operative. This tell-tale serves to
indicate immediately at exactly at which
point in the system the battery or primary
circuit is out of order, and no testing is re-
quired to locate the tlouble thus effectmg a
oreat saving of time.

‘Having deseubed my invention, what I
claim and desire to secure by Lettels Patent,
18—

1. In a block-signaling system, the eombl-

nation, with a series of sngmﬂs, a pair of op-

l

v -

posing electro-magnets for operating each
signal, and a local circuit therefor, of a sec-

‘ondary circuit connecting each pair of sig-

nals and a polarized relay for each signal in-
cluded in said secondary circuitfor shunting
the primary current of thelocal circult alter-
nately through said electro- ma,fmetf_«. substan-
tially as described. -

2. In a block-symahnn system, the combi-

nation, with a local cucmt 3! pau.of OPPOS-
Ing electro—m&gnets for opemting the signal
included in said eircuit, and a track-instru-
ment also included in the circuif, of a shunt-
ing device operated by the bleakmu of the
CllCLllt at the track-instrument for shuntmcr
the circuit alternately through said m&ﬂ*nets,
substantially as described.

3. In a block-signaling system, the combi-
nation, with a series of signals, a local circuit
for each signal, a patr of opposing electro-
mwnets fm opemtmﬂ said signals included
in each local circuit, and a tr .‘ELCk-lIlStl ument

for each signal, also included in each local

circuit, of a series of secondary circuits con-
11ec,t1nfr' said signals in pairs, and a polarized
relay for each signal included in said second-
ary circuit for alternately shunting the local
primary current through said electro-magnef,
substantially as descubed

4. In a block-sig nahng system, the combi-
nation, with a series of sig nals, & local circuit
for each signal, a pair of opposing electro-
magnets for operating the signals included
in the local circuits, and track-instruments
in each local circuit, of a series of secondary
circuits connecting the signals in pairs, a po-
larized relay for each signal included in said
secondary circuit foralternately shunting the
local primary circult through sald electro-
magnets, and a switch device operated by

each signal for changing the direction of the
curr ent of the secondary circuit th1 ough satd
relays, substantially as desecribed.

5. In a block-signaling system, the combi-

nation, with a series of Slﬂ'nals the pivoted
tarﬂ'ets thereof, a local cucult for each signal,
and a pair of opposing electto-maﬂ‘nets in-
cluded in said cireuits, of a rocking armature
alternately attracted by said magnets and
connected with so as to operate the target
and a shunting device for shunfing the cur-
rent of the local circuit alternately through
said electro-magnets, substantially as de-
scribed.

6. In a block-signaling system, the combi-
nation, with a series of sionals, the targets
the1eoE a local circuit for “each of sald sig-
nals, a pair of opposing electro-magnets in-
cluded in each of said circuits, a rocking
armature alternately attracted by said mag-
nets and connected with so as to actuate said
target, and a track-instrument included in
each local circuit, of a series of Seeonda,ry

circuits conueetmn the signals in pairs, and

a polarized relay for each signal included in
said secondary circults for altemately shunt-
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ing the current of the local circuit through | said signals in pairs, a polarized relay for

said electro magnets, substantially as de- | each signal included in said secondary circuits

scribed. "for alternately shunting the primary current rs
7. In a block-swnahnﬂ' system, the combi- | of the local circuits throuﬂ'h the electro-mag-

nation, with a series of signals, the pivoted | nets, and a switch device operated by each

-ta,rgets thereof, a local circuit for each signal, | target for changing the direction of the cur-

a pair of opposing electro-magnets in each rem of the seeondary circuit through the re-

circuit, a rocking armature therefor alter- lays, substantially as described.

vn&tely attracted by said magnets and con- | - MAHILON S. CONLY.

nected with so as to actuate the target, and | Witnesses: | |

the track-instrument for each local circuit, R. C. OMOHUNDRO,

of a series of secondary circuits connecting | W. R. OMOHUNDRO.



	Drawings
	Front Page
	Specification
	Claims

