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To oll whom it may concern:
Be it known that I, MICHAEL BARRY LEON-

ployed for transmitting messages between

the stations and on the same line may be
placed the ‘selecting instrument to be used
when the locking dewees of the semaphore

operated without conflicting with each other.

In this way ] avold the necessity of providing

| sidered, and as I do not propose to make any

sneelﬁe claim herein to the construction of
the individual instruments, or appliances, I
“have not deemed it necessary to illustrateor

ARD, a citizen of the United States, residing at | an extra wire for unlocking the signals, and
Rwhmond in the county of Henrico and State | ecan perform the work on the regula,r block
5 of VII‘ﬂ‘lnla, have invented certain new and | wire already in use. 55
useful Improvements in Eleectrie Apparatus { When it is desired to operate the regular |
for Controlling Signals; and I do hereby de- | block wire independently, as for instance in
clare the followmw to be a full,clear, and exact | working a system of *permissive ” signals,
description of the invention, such as will en- | I can on one extra wire unlock from either
to able others skilled in the art to which 1t ap- | end of the block the semaphore or signal 6¢
pertains to make and use the same. lever at the otherend. Thisl accompllsh by
My invention relates to improvements in | utilizing the principles of any of the well
electric apparatus for use in controlling | known duple_x telegraph systems-—the polar-
semaphore or. other signals, such as are | differential or bridge—using at one office a
15 usually employed in lock and block signal- | neutral relay and at the other a polarized re- 65
ing between twostations or block offices upon | lay and a rheostat placed between the main
steam rallroads; and one object of the inven- | line and such relays; and placing the unlock-
tion is fo prowde means which will require | ing magnets on one side of the local ecir-
the concerted action of the operators at each | cuits of the relays; the latter being operated
20 of the two stations to permit a train to enter | from the distant stations by substantially 7o
the block; the operation of the apparatus | thesame sortof plunger at each station, caus-
being such that but one train will be per- | ing a current of positive or negdtlve po-
mitted to enter the block at a time, thereby larlty to; pass over the line and affect but
lessening the liability to accidents. Iaccom- | one of the relays; the relay at the station
25 plish these results by providing each of the | where the plunger is worked being unaffected. 73
semaphores with a locking device whereby | The same may be accomplished by using po-
the same is locked and held in position until | larized relays and currents of different po-
the operator at a distant station unloeks the larity without interposing rheostats. In the
same by the transmission of suitableé electrical | former method I use the ordinary telegraph
30 impulses and allows the signalto be changed, { instruments and any of the well known forms 8o
and by soarranging the mechamsms that the | of selecting apparatus, responding to a prede-
distant operator cannot actuate them, until | termined arrangement of impulses to release
his own signal igin proper position to enable | the locking devieces of the semaphore, and -
him to transmitthe impulses. I also propose | permit the same to be reversed, and I thereby
35 to use this combination for displaying stop | dispense with the duplexappliances,and sim- 8s
or train order signals at a station or stations | ply place the selector on the block wire.
at a distance from a central or dispatcher’s | The invention will first be deseribed in con-
oifice, by using a preparing or selecting in- | nection with the accompanyingdrawings, and
strument adapted to respond to a predeter- | then pointed out in the claims at the end of
40 mined arrangementof electrical impulsesand | this description. 90
connecting the same with the releasing de- | Inasmuch as the several electmcal 1nstra-
vices of the semaphore at the distant station, | ments or appliances employed in connection
and providing mechanismstoreversethesema- | with the locking mechanism which I prefer-
phore when so released. The usual telegraph | ably use in practlcmﬂ' my invention are all
45 apparatus key,relay and sounder may be em- | old and well known in the art, separately con- g3

5o requireto bereleasedand eitherorboth may be | deseribe in detail such instruments or appa- 100
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ratus as may be comprised in the complete | unlocks the disk and enables the signal tobe
system or combination embodying my inven- | operated, and is placed in a normally open

tion; the locking mechanism being adapted
to be used in connection with a variety of in-
struments or appliances which may fulfill the
requirements of the combination without ren-
dering it necessary to use any special form
or type of instrument in accomplishing the
desired results. |

Referring to the accompanying drawings
which' form a part of this specification, and

in which similar letters of reference are |

used to denote corresponding parts of the
apparatus, Figure 1, is a diagrammatical
representation of a locking apparatus em-
bodying my invention, adapted for lock and
block signaling on the regular block wires
connecting two block offices or stations. Kig.
1*, is a detail of the plunger transmitter.
Fig. 1Y is a detail of the locking disk. FKig.
2, is a diagrammatical view partly in section
of a modification of the apparatus adapted
for displaying a “stop” or train order sig-
nal at a distant station from the dispatch-
er’s office. Fig. 3, is a detail plan of the un-
locking magnet and locking disk shown in
Fig. 2; and Fig. 4, is a diagrammatical view
of a further modification showing a side ele-
vation of thelocking devices and semaphore
at “station B,” and a plan of the correspend-
ing parts at “station A.” |

In practice I preferably employ at block
stations A and B, (Fig. 1) the usual telegraph
key, K, relay, R, and sounder, 3, used for
working the regular block wire, by which the
operators may communicate with each other;
these devices being arranged in the usual
way, with the usnal local battery circuit, so

that any particular description or illustra-

tion of the same herein is not deemed neces-
Sary. | | |

IE Figs. 1 and 4 the semaphore lever A, is
shown as being locked in position with the
semaphore arm (shown in Fig. 1) normally at
“danger,” while in Fig. 2, it is locked in the
same position with the semaphore arm or
blade normally at “clear.” B, denotesadisk
or wheel connecting with the lever A by a
link a, and having a noteh in its periphery
which is engaged by one end of the armature
C, of the electro-magnet D. ThearmatureC
may be actuated by eithergravityoraspring
b, for the purpose of throwing it into engage-
ment with the notched disk B, when released
by the magnet thereby preventing backward
motion of the semaphore leverand thus lock-
ing the block signal until the disk is released
by the operator of the distant station as here-
inafter described. It will be understood, of
course, that the unlocking magnet and plun-
ger circuit connections’ with the semaphore
arm or signal are the same at “station A”
as described with reference to “station B.”

S/, (Fig. 1) denotes a combination lock or
selector of the usual or any preferred form,
which is conneeted in the relay’s local eir-

local circuit with loecal battery L. B. The
disk B, is pierced by a hole through which
passes a reciprocating bar or plunger B’,

which is adapted to operate the distant sema--

phore or signal only when the signal at the
station whose plunger is worked is showing
“danger.” The main or block wire circuit is
normally closed through the plunger contacts
by means of a brush 0% connected to line
and resting on the plunger bar, as shown
clearly in Fig. 1*, so that when the bar is
moved the circuit will be opened at each in-
sulating space, and the circuit i1s thus made
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and broken in regular sequence, thus pro-

ducing and putting to line the desired coim-
bination or series of electrical impulses cor-
responding with the particular sfemaphoreor
other signal to which the selector at the dis-
tant station is adapted to resgpond, so as to
close the open circuit in whieh the unlocking
magnet is placed, thereby energizing said
magnet and unlocking the desired semaphore,
signal lever, or apparatus, and permitting the
semaphore or signal to be shown at “clear.”
The selecior S’ will respond only to the par-
ticular combination—as maybe determined—
on the transmitter at the distant station.
Thea transmitter may be of the well known
circular form indicated at T, in Fig. 2, or
the plunger itself may be used for a trans-
mitter by making it a metal bar cut with in-
sulating spaces, as may be desired, and as
illustrated in Fig.1* If desired, however, a
transmitter may be used similar to the Ameri-
can district call box, wound up by a lever,
and the lever may be held stationary by me-
chanical means whenever the signal lever is

cleared at that station; the lever to be free
' to move only when the semaphore or signal

lever is showing “blocked” at that station.
G, denotes a local battery circuit in which
may be placed an annunciator device or elec-
tric bell and visual signal G/, for the purpose
of indicating when the semaphore lever is

‘unlocked. Theselatter circuitsare normally

open and are adapted to be closed (by the at-

traction of the armature C, of the unlocking

magnet D) through the contact points g, ¢’.
The annunciator magnet G’, is adapted to
actuate a visual signal or plate which may
drop down so as to indicate when the sema-
phore lever is unlocked. The operation of
this apparatus is as follows:——Normally the
signals at each local station are exhibited at
“danger.” In this position the disk B is
locked by the armature lever C engaging with
the notch of the disk, and the transmitter or
plunger is in position to transmit the desired
combination or series of electrical impulses
for unlocking the disk at the distant station.
Upon the.approach of a train the operator at
“station A,” desiring to display his signal at
“clear” can by the regular block wire used
for communicating between stations and the

cuit, and D denotes the electro-magnet which I ordinary telegraph instruments transmit a
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message to the operator at “station B,” and | patcher’s office, and adapted to remain at

the operator at the latter station, upon being
requested so to do, “plunges” or presses in

the bar B’, thereby effecting the necessary
electrical 1mpulsee in the main circuit and

thus closing the open circuit of the unlock-
ing ma,ﬂ*net at station A, and thereby annlock-

ing the disk B s0 as to-permit the semaphore
or signal to be shown at “clear.” When an
independent circuit is employed for the sig-
nal devices a simmple closing of such circuit

the operator at “station B” desires to allow
a train to enter his block, the operation is ex-
actly similar to that just described with re-
spect to “station A.” In eithercase it isim-
possible for the operator to unlock the sema-
phore at the distant station until his own
signal is returned to “danger.” When the
armature C is attracted so as to release the
wheel B, this movement of the armature
closes the contacts g, ¢g’, of the annunciator
circuit, and thus actuates the annunciator
device so as to indicate that the Semaphore
lever has been unlocked.
Withthisapparatusthe “answer back” and
vibrating bell connections usually employed

in blook signaling systems are unnecessary..
In using the combination for displaying a

“stop”’ signa,l at a distant station from the
dispatcher’s office, as illustrated in Figs. 2
and g of thedrawings, I use a spring or weight
W, connected with the disk B, for pulling
back the semaphore or signal lever upon be-
ing released or unlocked by the magnet D;
and I place the selector S% with the desn'ed
combination,on the reﬂ*ulal train order wire—

- elther direot or through the local points of

40
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the regular.relay—which wire usually passes-
through every telegraph office on the railroad

or any division of it; the local points of the
selector controlling the unlocking magnet be-

1ng open until the predetermined combina-
tion of signals ismade on thetrain order wire,

by means of the ordinary telegraph key or a
suitable transmltter T, at the central station
or dispatcher’s office; the selector at each
station being adapted to respond only to the
particular oombination corresponding there-

with on the transmitter at the dispatcher’s

office. 'T'he transmitter may be of the circu-
lar form shown or of any preferred construc-
tion.
only when the semaphore or signal lever is
showing * blocked” at that Statlon -

S9, denotes a hand switch which is adapted
to be moved by the operator for the purpose
of closing the unlocking magnet circuit when
the local operator desires to display a “train
order” signal mdependently of the dispatch-
or’s ofﬂoe

The action of the 4pparatus in dlSpl&}’lDO‘

“stop ” or “trainorder ”’ signals is simply the |
reverse of what it is in the lock and block
; Signaling apparatus; the signal being nor-

mally at *“ safety ” or “clear” and falling back
to “danger”. when released from the dis-

"When

The signal lever will be free to move

-dispatcher’s o

“danger” until it is replaced at “clear” by
the operator at the local station. The selec-

tor, on receiving the predetermined combina-

tion of signals from the dispatcher’s office,

closes the unlocking magnet circuit, which

has hitherto been open, thereby energizing
the magnet and. releasing the signal lever
which is then brought forward by the weight
W, or a spring, so as to display the signaland
stop all trains until the lever is moved back-

-ward by the operator, whereupon it will be

again automatically locked, to be released
only in the same way.

y 13

80

In operating the “stop 7 swnel fmm the

ice ] prefer touse an “answer
back” of . the well known type in common
use, to notify the dispatcher when the signal
has fallen to “ danger.” If may be found use-
ful to place these T stop”’ swna,ls at points
other than the regular sta,tlonb along the road,
to be replaced at “clear” by say the oonduo—
tor or brakeman of a train stopped by them.

If found desirable I may use a small elec-
tro-motor to be set in operation by the local

circuit or points on the unlocking magnet, to

pull back the signal lever when anlocked by
the magnet.

Referrmfr pa,rtmularly to F1 4, P. C,,
may be placed in the circuit of the main bat-
tery'M. B., connected to the main line wire in
the usual manner. R’ denotes a neuatral re-

lay which may be plaoed between the main

battery and the pole changer, for the purpose
of controlling the unlookmfr magnet- D, at
thatstation. The unlookmﬂ' mamlets at ea,oh
station are included in norm&lly- open local
circuits including local batteries L. B.; such
circunits being adapted to be closed by the ac-

‘tion of the respective relays R’, R2 for the

purpose of energizing the magnets. R3 de-
notes a rheostat placed between the main line
and the polarized relay. R? at “station B?”
with the plunger circnit closer B’ connected
around therheostat by the wiresm, m’, shunt-

ing the current through the plunger contacts
¢, ¢, when these two pomts are closed by the r1g

plunger B’. 'T'he contact points ¢, ¢, at each
station, for energizing the appamtus at the

'dlsta,nt station, are arranged on one-side of the.

disk or wheel B which latter 1S plerced by a
hole through whloh the plungerbar B’, passes;
this hole bemn* so located that only whenthe

- semaphore lever is brought to “ danger ” will

|

theplungerpassthrough and makethecontact;
(x, denotes the local battery circuit of the an-
nunciator device and G’ the annunciator

magnet and visual signal used for the pur-

pose of notifying the local operator when the
semaphore lever is unlocked;

the armature C, of the unlocking magnets,
through the contact points g, ¢’. This ar-
rangement is designed principally to enable
the block operetors to unlock the semaphores

- these latter
circuits at each station being normally open

and adapted to be closed by the attraction of

9!‘3
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of my system disconnected from the ordinary | lever stand, and of sulﬁclent strength to

block wire, when 1t 1s desired to use the block
wire for actuating a “ permissive ”’ system or
for other purposes, and by the use of only a
single extra wire. This duplex arrangement
is worked as follows:—Artificial resistance
equal to three or four times the line resist-
ance having been unplugged in the rheostat
R3, and the neutral relay R’, having been
adjusted so that it will not respond to the
weakened currents flowing through it, the
unlocking magnets can be operated from
either end without actuating the magnet at
the end where the plunger is worked; this

duplex action being accomplished as already |

stated by utilizing the principles of any
of the well known duplex telegraph systems.
The proper adjustments having been made,
the cireunit between the two block stations A

and B, is ready for duplex working, which is

maintained as follows:—Supposing the oper-
ator at “station A,” desires to allowa train to
enter, he can, by the regular block wire, trans-
mit a signal requestmﬂ' the operator at *“sta-
tion B, 7 to unloek his semaphore, and the
operatm at the latter station thereupon
“plunges” or pressesin the bar B’,thusclosing
the contacts ¢, ¢, and thereby aff ectmcr the re-
lay at “station A,” whichisadapted to resPond
every time the contact points are closed by
the plunger at “station B,” the current being
shunted around the lheostat RS, through the
plunger contacts which pr actlcdlly slmrben%
the line wire, increasing the current flowing
through the neutral relay R’, and causing it
to operate and close the unlocking magnet
circuit, bringing the local battery into action
and thereby energizing the magnet, which at-
tracts the armature C, and releases the wheel
B. 'The same movement of the armature
also closes the contacts g, ¢/, of the annun-
ciator circuit, thereby actuating the annun-
ciator device and indicating that the sema-
phore lever has been unlocked. When the
operator at “station A” works his plunger,
the neutral relay R’, will not be affected, but
the polarized relay R2 will be actuated in the
usual way, it being adapted to respond to
currents flowing from one particular side of
the battery, while the neutral relay is only
actuated by an increase in the quantity of
the current passing over the line.

I do not desire to confine myself to the de-—
scribed form of armature-locking, as the
same result can be accomplished in a number

—~-of ways, by using other means, adapted, like

the construction shown, to relieve the strain
on the armature, but 1 preferably use this
particular form of locking mechanism as it
1S Slmple in eonstmetmn and reliable and
efficient in use.

A bell or alarm may or may not be used in
connection with the visual signal, for direct-
ing the attention of the opemtor to the fact
that the semaphore lever is unlocked. The
apparatus at each station is designed to be

stand the pu]l of the lever.

In displaying the stop signals from a cen-
tral office, which involves a reversal of the
operation of actuating the danger signals, I
preferably use a local attachment or annun-
ciator device, (not shown) which may be ar-
ranged to ring an alarm bell when the signal
falls to “ddnﬂ'er ”? thus notifying the local op-
erator who may be asleep or out of the build-
ing.

Having thus fully described my invention,-
what I claim, and desire to secure by Letters
Patent of the United States, is—

1. An electrical apparatus adapted for rail-
road block systems of signaling between two
or more offices orstations, comprising at each
station a visnal signal, mechanism for lock-
ing the signal in normal position, an unlock-
ing magnet adapted to operate upon said lock-
ing mechanism and release the signal, an elec-
trical transmitter arranged in. relation to the
signal locking mechanismm so as to operate
only when the signal mechanism at that sta-
tion is placed in normal position; said trans-

| mitter being placed in an electric cirenit and

controlling the unlocking magnet circuit at
the distant station so as to affect the distant
magnet only, whereby the signal at the dis-
tant station is adapted to be nnlocked by the
operator at the home station and then only
when the signal atthe latter station islocked
in normal position, substantially as described.

2. Inan interlocking block signaling system
comprising two or more offices or stations, a
visual signal for each station, mechanism for
locking the signal in normal position, means
for releasing the signal including a normal-
ly open local circuit, an unlocking magnet
placed in said circuit and adapted to unlock
the signal, and a transmitting device placed
in clroult Wlth the line wire and controlling
the unlocking magnet circuit at the dlstant

‘station so as torelease the distantsignal only,

and means for p1event1nﬂ' the operatlon of
the transmitting instrument at either sta-
tion until the siﬂrnal mechanism at the station
whose trans:mttm it is desired to operate is
placed in normal position, whereby the signal
at each station may be unlocked by the op-
erator at the distant station and then only
after the latter operator has placed his own
signal in normal position, substantially as de-
scribed.

3. In aninterlocking block signaling systein
comprising two offices or statmns, a Sema-
phore lever at each station, a disk connected
with said lever and ada,pted by a partial ro-
tation to shift the signal; said disk being pro-
vided with a transverse opening thwun‘h the
same, a plunger-transmitter adapted 1:0 reg-
ister with said Opemnﬂ' when the disk and
signal lever are in their normal positions, an
unlocking magnet provided with an arma-
ture-lever adapted to engage and lock the
disk in its normal position, and main and

placed in an iron box built on the semaphore i local cirenit connections, Whmeby the sig-
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nal at each station is adapted tobe unlocked
from the distant station only when the work-
ing plunger and disk oceupy fixed positions
relatively to each other, substantially as de-
scribed. . o

4. In asignaling system,avisual signal and
means for locking the same in normal posi-
tion, comprising a peripherally notched rota-
tory disk connected with the signal lever and
provided with a transverse opening through
the same, an armature-lever adapted to en-
gage the notch in said disk so as to lock the
same against rotation, an electro - magnet

‘adapted to actuate said armature -lever, a

plunger-transmitter adapted to register with
the opening in said disk only when the latter

l.

l‘

is locked with the signal in normal position,

and circuit connections substantially as de-
scribed, whereby the semaphore lever may be
unlocked from a distant station only when
the signal and locking disk at such station
are in their normal positions, substantially
as described. o o

5. The combination with the respective
semaphores or signals of a signaling appa-
ratus, of a locking device consisting of a disk
connected to the semaphore lever and adapt-

ed to be moved a part revolution, an arma- |

ture adapted to engage and lock said disk,
and an electrical transmitting device adapted
to operate only when the disk is locked, sub-
stantially as deseribed. |

6. In asignaling system, a visual signal pro-
vided with an operating lever, a disk con-
nected to said lever and adapted by a partial
rotation to shift said signal, means for auto-
matically rotating said disk, an electro-mag-

- net whose armature is arranged to engage

4.0

said disk and thereby lock said signal in
normal position, and a selecting instrument
adapted to respond to a predetermined ar-
rangement of electrical impulses for the pur-

pose of unlocking the signal, in combination |

with an electrical apparatus placed at a dis-:

tance from said signal and adapted to irans-
mit the electric impulses to which said select-
ing instrument may respond, substantially as

described.

7. A selecting or preparing instrument
adapted to respond to a predetermined ar-
rangement of electrical impulses,and a trans-
mitting deviee for transmitting said impulses,
in combination with a lock signal and means
operated by the selecting instrument to un-
lock the signal,and meansfor preventing the
operation of thesedevicesuntil the operator’s
signal is placed in normal position.

3. In asignaling system, a visual signal and

means for locking the same in normal posi-

tion, in combination with an electrical appa-
ratus placed ata distance therefrom,adapted

45
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to transmit electrical impulses and thereby

unlock said signal, and means to prevent the
transmission of said unlocking impulses until
the signal at the transmitting station is placed
in normal position. o
9. In a block system, a series of signals lo-

cated at the end of each Dblock, and means
connected with each of said signals to pre-
vent the operator from working his own sig-
nal, and provided with a locking device at
each signal, in combination with an electric
selecting apparatus responding to a prede-
termined arrangement of electric impulses,
an electrical impulse transmitting instrument
at a distant station adapted to transmit said
predetermined arrangement of impulses, and
means for preventing the transmission of said.
impulses until the signal at the transmitting
station is locked in normal position.

Intestimony whereof I affix my signaturein
presence of two witnesses.
- MICHL. BARRY LEONARD.
Witnesses: |

- CHAS. E. REORDON,

N. K. MCCABE.
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