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‘No model.!

To all whom it may concern: .
Be it known that we, HIRAM M. BUCK and

JOHN H. LOVE, citizens of the United States,

residing at Baltimore, in the State of Mary-
land, have invented certain new and useiul
Improvements in Electric Signals; and we do
hereby declare the following to be a full, elear,

and exact description of the invention, such
as will enable othersskilled in the art to which

it appertains to make and use the same.
This invention relates to railway-signals in
ceneral, and more particularly to the class of
crossing-signals, the obJject of the invention
being to provide a relay and a system of wir-
ing which is particularly adapted for single-
track railways, whereby a signal will be given
when the train is approaching the crossing

and will prevent a signal from being given.

when it is passing away from .the crossing.
With a slight modification the apparatus

‘may be used and arranged for a double-track

- railroad where only a direct signal is re-
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~connection with the relay.

project thereabove.

quired for a train approaching a crossing.

In thedrawings forming a part of thisspeeci-
ication, and in which like numerals of ret-
erence indicate similar parts in the several
views, Figure 1 is a perspective view showing
the relay of the present invention.

porting-block. FKig. 3isan elevation showing
the form of bell that 1is preferably used in

Referring to the drawings, ‘and more par-

tleula,rly 1;0 Fig. 1 thereof the relay com- |

prises an msulatmﬂ'—base 5, upon which are
mounted two eleem omaﬂ*netq which are
spaced apart, asshown. Adj acent the magnet
6 is a U-shaped plate 8, the web of which is
secured to the base and the arms 9 and 10 of
which are carried in the direction of the mag-
net to lie on opposite sides thereof and to
A soft-iron armature
11 is disposed between these upwardly-ex-
tending arms 9 and 10 and is pivoted thereto
through the mediam of pivot-screws 12 and
13, Whleh are passed through the arms and
enﬂaged with depressions in the arms 14 and
15 at the ends of the armature.

Secured to the armature midway of its ends
and projecting in the direction of the magnet
7 is an arm 16, which carries a contact-spring
This spring is adapted to engage a con-

_ Fig. 2 is |
a detailed elevation of the adjustable sup-.

| tact - secrew 18, carried by the eross-bar 19,

which connects the ends of the uprights 20,
which lie, respectively, at opposite sides of
the arm. Thus when the magnet 6 is ener-

- gized the contact-spring engages the contact-

SCTew.

In order to hold the spring in contact with
the screw when magnet 6 is disengaged and
also to prevent the contact under certain

| conditions, the magnet 7 and 1ts acecompany-

ing parts are provided. The magnet 7 is pro-

vided with an armature 21, which is similar

in all respects to the armature 11 and pivot-
ally mounted in the same manner between
the arms of a U-shaped plate 22, formed and
arranged in the same manner as plate 8.
Transversely of the armature 21 is secured
an arm 23, similar to the arm 16, but having
no contact-spring. These arms 16 and 23 are
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of such length that when both are raised, due

to the movement of their respective arma-
tures under the influence of their magnets,
they will overlap, the one lying above the
other. The bracket including the uprights

15

20 is located nearer to the magnet 6 than it

is to the magnet 7, and this distance is such
that when the magnet 6 is energized the con-
tact 17, carried by arm 16, will engage the
contact-screw 18, and the end of the arm 16
will project to the left of the contact 18. . The
arm 23 is of insufficient length to reach to the
point 18, although near enough to engage the

| extreme end of “the arm 16 when both arms

are raised. Thus if the magnet 6 be ener-
ogized and then the magnet 7 the arm will en-

gage its spring with the contact-screw and

will be held in this position by engagement
of arm 23 with the under side thereof. If,
however, the magnet 7 is first energized, the
arm 23 will be ploJected into the pa,bh of up-
ward movement of arm 16 and the spring 17
will be prevented from engagement with the
screw 18. It will be noted that the pole-
pieces of the magnet 7 are so disposed that
they form a stop to limit the movement of the
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arm 23 upwa,tdly tolie in such a position that

it will be in the path of upward movement of
arm 16 and will stop the upward movement
of arm 16 before it has carried the contact-
finger17intoengagemendt with the contact 18.

In practice the relay is em ployed in connec-

| tion with the (311‘(3111138 and a,ppa,ratus shown
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- opposite terminal of magnet 7 is connecved |
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| eonnected by wire 54 with a post 55, Which-
in turn is connected by wire 56 with a battery
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termined time.

in the drawings, and in which 25 represents
one rail of a trackway at one side of a cross-

ing. The opposite rail is divided into sec-
tions 26 and 27, which are insulated from
each other. The section 27 in practice is
about fiiteen hundred feet from the cross-

ing, and.the section 26 is more distant, but
- directly adjolns section 27.

One terminal of
magnet 6 18 connected with rail-section 26

through a wire 29, post 50, and wire 31, while -
the other terminal is connected with 1&11 25
- through wire 32, post 33, wire 34, battery 35,

and wire 36. One terminal of magnet 7 is
connected with rail 25 through wire 37, post
33, wire 34, battery 35, and wire 36, and the

with rail-section 27 through wire 38, post 39,
and wire 40. Thus when the circeuit between
rail 25 and either of the sections 26 or 27 is
closed the magnets 6 and 7, respectively,
will be energized to operate their armatures
and the connected arms, as above described.

In connection with this mechanism there is
employed any one of the well-known forms
of electric bells in which is employed a ring-
ing mechanism which when once started by
closing an electrie circuit through the bell
mechanism will continue to ring for a prede-

a bell 1s indicated at 41 and is provided with

a local battery 42, one terminal of which is

connected with screw 18 through the bell 41,

‘wire 43, post 44, upright 20, and cross-piece

19.  The opposite terminal of battery 42 is

connected with contact-spring 17 through

wire 45, post 46, plate 8, screws 12 and 13,
armature 11, and arm 16, Thus when arm
16 is raised .to engage the spring 17 with con-

tact-screw 18 the circuit of battery 42 will
be closed through the alarm WhlGh will be.

operated.

In Fig. 2 of the dmwmﬂ‘s 1sshown the for'm i

of bell preferably used. In this construction
there 1s shown an electromagnetic eircuit-
closer including an Lleemomawnet 50, having

a pivoted armature 51, which nor mally lies in
the path of an arm 52 and holds it from a
contact-point 53, one terminal of the winding
of the magnet bemﬂ' connected with the wire
43, while the other termmal of the magnet is

42, the opposite terminal of said battery be-

1ng connected with the wire 45. Thus as soon

as the contact 17 engages the screw 18 the
circuit of battery 42 is closed through the
magnet 50 and the arm 52 is dmpped into

contact with the contact-screw 53. The bell |

41 has a striker 57, carried by an armatuare

58 1n the field of foree of the electromagnet
59, and one terminal of the winding of BhlS
magnet 18 connected by wire 60 with 1 the con- |

- tact-screw 53, the other terminal being con-

nected by wire 61 with the post 62,upon which

1s supported or to which is connected the piv-
oted armature 58. This armature carries a

- contact- finger 63, which 000pera;tes with a |

brate and the bell is rang.
set forth,
45 is-only mowmentarily closed; but this 1is

In the present instance such

‘arms will drop.
‘right, then the magnet 7 will be first to be

673,238

contact 64, carried by the post 55. Thus

when the arm 52 is against the point 53 the

circuit of Dattery 42 is to arm 52, to contact

93, to magnet 59, to support 62, 50 finger 63,

to eonmet 64, to post 55, and back to the bat-
tery. The armature 58 is thus caused to vi-

the circuit including wires 43 and

sufficient to close the circuit of battery 42
thirough the bell - actuating mechanism, as
above deseribed. The bell being now 1n.op-
eration it is necessary that some means be

provided for stopping it at the proper time,

and for this purpose the following mechan-

ism is provided: Theé armature 51 carries an

arm 066, provided with a welight 67, which

moves the armature from the magret 50 when
the latter is deénergized to raise the arim 52

from the contact 53 to break the local ¢ircuit.
When the armature 51 is attracted by the
magnet 50, however, the end of the arin 66

snaps over the end .of a spring-arm 68 and is

latched thereby against return movement, A
gear-wheel 69 carries a finger 70, which moves
with the wheel against the arm 68 and moves
the latter rearwardly to release the arm 66

‘and permit it to drop to break the local eir-

cuit, as above set forth. To rotate the wheel
69, a pinion (shown in dotted lines at 71) is en-
gaged with the wheel 69 and carries a ratchet-

wheel 72. The drmature 58 has an-exténsion
73, which carries a pawl 74, which rests on

the ratchet 72,-and as the armature 58 vi-

brates the pawl is re¢iprocated te rotate the

ratchet, which thereby retates the pinion to
move the wheel 69 and cause the finger 70 to

engage and retract the arm 68, at which time

the arin 66 is released, with the result that

.the local cireuit is. broken and the bell ceases
_130 ring., |

In practice 1f a train be movmg along the
track (shown frem right to left) the circuit

between section 26 and rail 25 will be closed
and with the result that-contact-spring 17 will

be raised to engage the contact-screw 13, and
the alarm will be sounded. When the train

enters upon that portion of the track includ-

ing section 27,thearm 23 will beraised against
arm 16, and the circuit of battery 42 thro ugh

‘the dlmm will be kept closed until the tram_ -

has passed from the section 27, when both
If a train be move‘d to the

energized to raise arm 23 into the path of
arm 16, and when magnet 6 is subsequently
energized by the train running upon the

track-section 26 the raising of arm 16 will

only act to leck arm 23 in place and prevent

| contaet-spring 17 from commg in contact with
screw 18.

One relay is arranged at each side of the

crossing, and it will be seen that the alarm is

operated when the train is dpproachmn* and
that it is locked against operation when the.

direction of the train. is reversed.

As hereinbefore

- It will of coux,se be understood that the
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present relay may be used for any
to which it is adapted and that various modi-
fications may be made without departing from
the spirit of our invention.

In order to regulate the strength of current

necessary to energize magnets 6 and 7 suf-
ficiently to attracb their armatures and raise
the arms 16 and 23, it is only necessary to

- support the free ends of sald arms at the

10

proper heights, and for this purpose there is

- provided a table at one side of the arch, and
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which table consists of a block 50, of insulat-
1Ing material, having a depending stem 51 at

the center of one side. The stem 51 is slid-
ably engaged with a tubular post 52 upon the
base 5 and is held at different points of its
sliding movement by means of a set-serew 53,
which is passed through a perforation in the
post and engaged with the stem. Thus by
raising the block 50 the arms will be supported
with the armatures relatively close to the
poles of their respective magnets, and a com-
paratively slight energization of the mag-
nets will attract the armatures and raise the
arms. Conversely, when the block is lowered
the armatures lie farther from the magnets
and a greater energization is necessary to op-
erate the arms.

"Having thus described our invenbion what
we elalm 18—

1. A relay comprising spa,ced eleetromam
nets, a pivoted armature for each magnet, an
arm carried by each armature, said arms be—
ing disposed for movement in a common
plane, a contact adapted for engagement by
one of the arms when moved under the influ-
ence ot 1ts electromagnet, the opposite arm
being adapted to lie out of contact with the

contact and in the path of movement of the

first arm, and means for connecting the con-
tact- pomt and the first arm in & circuit to be
closed. | |

2. A relay comprising spaced electromag-

nets, a pivoted armature for each magnet, a |

8

arm carried by the armature of one magnet
and adapted for engagement with the con-

| tact to close a circuit ineluding said arm and

contact, an arm carried by the second arma-
ture and movable in the plane of movement
of the first-arm, and means for stopping the
movement of the second arm to cause it to lie
in the path of movement of the first arm and
spaced from the contact, to hold the first arm
from electrical connection with the contact-
point.

purpose | contact disposed between the magnets, an 45

o
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3. A relay comprising spaced electromag-

nets having pivoted armatures, arms carried
by the armatures for movementin a common
plane and adapted to overlap, a contact be-
tween the magnets and adapted for engage-
ment by one of the arms, means for stopping

theotherarminthe pathofthefirstarmtohold

the first arm free from the contact, and an ad-
justable supporting-block disposed to receive
the free ends of the arms in spaced relation.

4. In asignal system, the combination with
a continuously-ringing bell and electrome-
chanical means for starting it, of a relay com-
prising spaced magnets hewm o pivoted arma-
tures arms carried | by the armatm es for move-
ment in a common plane, a contact-point for
engagement by one of the arms, a remote bell
having a starting-circuit including said arm
and the contact-point, and the second arm
having a stop for limiting its movement to lie
in the path of movement of the first arm to
prevent contact of the first arm with the con-
tact, said second arm being adapted to lie at
times against the under 51de= of the first arm
to hold it against the contact.

In testimony whereof we affix our signa-

tures in the presence of two witnesses.

HIRAM M. BUCK.

JOHN H LOVE.

Wltnesses -

| - WILLIAM H. MARSHALL,
SAML. M. WEBB.
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