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To all whom it may concern:

Be it known that I, JOHN FRANCIS SMALL,
residing at Chicago, Cook county, Illmms,
have mvented certam new and useful Im-

provements in Automatic Railway-Gates, of

which the following is a specification.

My invention has particular reference and
application to that class of railway - gates,
preferably of the gravity type, designed to be
automatic in action through the movements
of the traing themselves upon the rails.

Speaking generally of my preferred con-
struction, my invention consists in automat-
ically- _actuated electrical means connected to
the gate-arms for lowering them against the

force of a weight which tends to hold the

- gates in a normally upright position; and my
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invention consists in the features and details
of - construction hereinafter deSLrlbed a,ndl

claimed. . |

In the dl&WlﬂD‘S Figure 1 is sectlonal
view of a gate- post showmn' my mechamsm
located uhelem Fig. 2, admﬂ'rammatle view
of the electmeal elremt and eonneet10ns and.
Fig. 3 a modification illustrating the u‘se of

one solenoid in a position extraneous of the

gate-post and its connection w1th the gate-
arms.

As amatter of common knowledge rallway |

gate arms are generally arranged in pairs on

0pp051te sides of a street or crossing, and the
mechanismm connected to each ﬂ'ate post is
similar, so that in the present_mstance I will
simply describe_'the application of myinven- |

tion to one post and the same description will
serve for and apply to all. '

Preferably within a post A of the proper ma-
terial, shape, and dimensions I mounta pair

- of solenoids B C, arranged either in multiple
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Or series, a desired. A single powerful so-

lenoid of the requisite strength may,however,

be employed, although for practical reasons

I prefer to use two,asshown. Thesolenoids
are provided with cores b ¢, of a suitable size
and material, which are secured toa common
connecting piece or yoke D.

The ﬂ‘ate-a,rm K belongs tothat class Whlch.

is overbalanced—that i is "t0 say, which is held
normally in a substantially upright position
by reason of a weight E* upon its short arm.

‘The gate-arm is smtab]y mounted upon the

the circuit-closer H is operated.

stance, by a shaft K, journaled on the post.
Rlﬂ‘ldly, though adJustably, secured to the
same shaft is a rocking arm e. To the free
end of this arm is pwoted a link F, which is
also pivotally connected to the yoke D of the

'post in any convenient m&nner—-—as for in-

solenoid-cores, whereby any movement of the

cores will be communicated to the frame and

| eventu&lly to the gate-arm. -

- Within the post “and preferably above the
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solenoid I arrange an electrlca,lly-eontrolled |
mechanism for holdmg the arm e in a down-

ward position without the attractive aid of
the solenoid. This mechanism consists of an
electromagnet @, interposed in an electrieal

circuit, heremafter to be described. Suit-

ably pwoted at one of its ends and above the

magnet is an armature g, which is keptinits

normal position away from the core of the

| magnet by means of a. compression-spring ¢’
The free end of the ar-
‘mature, as shown in the drawings, is pro-
vided with a catch or shoulder ¢?, 1nterposed -
Upon the

or equivalent device.

In the path of the rocking arm e.
end of this armisa lun*cu projection ¢, which
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in its downward stroke will be enwaﬂ'ed by

the shoulder ¢* and prevented from 1 rising, as
At the proper.
time the magnet G is e'{clted and its arma-
ture attracted, thereby releasing the engag-
These movements will be herein-

shown in dotted lines, Fig. 1.

ing parts.
after expla,med more in detail. -

In Fig. 2 I have shown in diagr am the cir-

cmt in Whloh the solenoids and the magnef
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are interposed, whereby the gate-arms are op-

| erated automatically by the movements of

the trains upon the rails. At suitable dis-

tances at either side of the railway-crossing

and adjacent to the rail are placed ordinary
circuit - closing devices H I, operated by
passing cars. “In Kig. 2 are shown solenoids

B Cand B'C/, located respectively, on either
They are located in a

side of the crossing.
circuit composed of conduectors 1 and 2, which
circuitis normally open, but established when

nets G ' are arranged in an indépendent nor-

‘T'he mag-
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mally open circuit eomposed of conductors 3

_and 4 and provided with a circuit-closer H'.
1, I prefer to employ a
011’011113 breaker for the solenmd eu'cmt which

- As shown in Fig.
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downward over the crossing.

o . N 599,019

consists of the usual flexible contact-points
D', which are arranged directly in the path
of travel of a wedge r:Z of insulating material,
which is attaehed to the voke. In'the down-
ward movement of this yoke the wedge will
enter between the contact-points and sepa-
rate them, and thus break thé circuit.

Assuming that a train is approaching the

crossing upon the track J from the right, Fig.
2, the cars will contact circult- closer II and

_complete a circuit through the solenoids, ex-
citing the same.

The cores will then be at-
tracted or sucked into the solenoids, thereby
operating the parts to draw the gate-arms
- When the arm

e has been rocked to a sufficient extent, the
ar-'ma,ture of the electromagnets will engage
the projection €', whereby the gate-arm w111
be held In a normall y horizontal position as
long as such engagement continues. Mean-
whﬂe the wedge hﬂs broken the solenoid-cir-
cuit, so that Lhe current is not used need-
After the train has cleared the cross-
ing the circuit-closer H' will be operated and
a circuit eompleted through conductors 3 and

4, thereby causing the energizing of the elec-
| tromagnets and attracting their armatures, so
~as torelease the arm e.

The weight upon the
cate will then restore all the pm'ts to thelr- nov-

mal position.
In the foregoing 1 have described the con-

- struction of gate mechanism when operated
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tion will be down or over the crossing.
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in connection with a normally open circuit;

but it will be understood that a normally

closed circuit may be employed for operating
a gate so balanced that its uninfluenced posi-
The
solenoids in such construction will act to keep
the gate-arms upright, which action is practi-
cally the reverse of the open-circuit system.
I prefer to place the solenoids within the
post itself, although it is obvious that they
may be located elsewhere and proper connec-
tions run therefrom to the usual gate mech-

anism without departing from the spirit of

my invention. I have shown such an ar-
rangement in Fig. 3, wherein I employ, pref-
erably, one powelful solenoid K, situated in
a suitable housingin the neighb@rhoad of the
gates. Thissolenoid is provided with a core
i, traveling in a suitable guide bearing or
frame k'. The core is fastened or clamped at
one of its ends to the usual system of cables

running to the gate-arms L L' and adapted to
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operate them in the well-known manner and
as will be obvious from the drawings.

In proximity to the core I arrange an elec-
tromagnet N, provided with a pivoted arma-
ture N'. The latter is provided with a shoul-
der or projection n, arranged in the path of
another projection n’ on the core and adapted
to engage the same. The magnet and solen-

- oid are each located in its own independent

“normally open circuit,which is provided with

ordinary circuit-closers O O’, although as to
the modification as well the gate meehamsm

|

mally closed circuit. The operation of this
form is substantially the same as the one
above explained and doesnot 1‘6(11111"6 detailed

deseription. |
While I have shown and deseribed my gate

‘mechanism as operated in an automatic man-

ner by the movements of trains themselves,
it will be understood that such 1116(311&]1191]1
may be advantageously actuated by a gate-
tender by closing the circuit by hand. 0011-
sequently I do not limit m yself to the auto-
matic action except as pointed out and speci-
fied in some of the claims.

Although I have described more or less pre-
cise forms and details of construction, I do

| not-intend to be understood as hmltuw my-
self thereto, as I contemplate changesin form

proportion of parts, and the substltutlon of
equivalents as circumstances may suggest or
render expedient.

I claim—

1. A railway-gate comprising a ﬂ‘mte-arm
normally held in an upright p031t1011, a solen-
oid interposed in a mormally open circuit, a
core, a connection between the core and gate-
arm, whereby as the circuit is closed and the
solenmd energized the core will be attracted
to lower the gate -arm, an electromagnet in-
terposed in an 1ndependenb 11011'11&1137 open
circuit and provided with an armature nor-
mally adapted to engage the connection be-
tween the solenoid-core and gate-arm and
hold the latter in a lowered pOS‘LLIOI’l until the
magnet is excited and the armature attracted,
when the parts will be released. |

2. In a railway-gate system the means for
automatically operating the same through the
movements of trains along the track, cO’usisb—
ing,in combmatlon with a gate-arm normally
held in an upright position, of asolenoid inter-
posed 1n a normally open circuit adapted to
be closed by a train passing a point on the
track on one side of a crossing, a core for the
solenoid,an operating connection between the
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COTe zmd oate-arm whereby, as the train closes

the cu*cult the gate-arm will be lowered, an
electromagnet arranged in an independent
circuit normally open at a point on the other
side of the crossing, an armature normally
adapted to engage the connection between
the solenoid-core and the gate-arm and re-
tain the latter in a lowered posﬂsmn until the
train completes the electromagnet’s circuit
and thereby excites the magnet 130 attract the

| armature and release the ﬂ‘&ﬁe ar.

3. In a railway-gate, the combination of a
cgate-arm, means for retaining it in anormally

_- uprwht DOSItl()Il an Opemtm g-arm secured to

the gate-arm and provided with a lug or pro-
;jeetlon a solenoid arranged 1n an eleetmea,l
circuit and provided with a movable core, a
link connection between the core and operat-
ing-arm, a catch adapted to engage the lug
and retain the operating-arm in a downward

‘position, electrically-controlled means for op-
erating the catch mechanism to release the

may be opemted n connectwn with a nor- l 111 oand circuit-closers automatically operated

g
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o clrcmt is completed the 501en01d will be ener-
- gized to attract and suck in the core and there-

IO

~ be attracted and the gate-arm lowered, mech--
anism independent of the solenoid for engag-
~ing and retaining the gate when lowered, a |.
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by the lug will be engaged by the shoulder
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by moving trains upon approaching a cross--

ing guarded by the gate-arm, whereby as the

by lower the gate-arm. |
4, A 1allway-0'a,te compmsmﬂ a gate-arm

normally held in a substantially uprlﬂ‘ht po-

sition, a solenoid interposed in a normally
open elremt a movable core for the solenoid,
& connectlon between the core and gate-arm
whereby as the eircuit is closed the core will

clremt—breaker and a pomt connected to the

movable core for operating the -ecircuit-
“breaker, whereby the circuit will be broken

subsequent to the opemtlon of the said gate-
engaging mechanism.

5 A 1a11wa,y gate comprising a D‘ate arm-.

normally held in an upright pOSIBIOIl an op-

erating-arm e prwlded with a lug ¢e', solen-

oids B C, arranged in an electllcal cwcmt

~and prowded with movable cores b, ¢, a yoke

D connecting the cores, a link F pivotal]y
connected to the operating-arm ¢ and to the
yoke, an electromagnet G arranged in an in-
dependent circuif, an a,rma,ture g provided

with a shoulder and interposed in the path of

travel of the end of the operating-arm where-

and the ﬂ‘a,te -arm thereby held in a lowered
position mdependent of the action of the solen-
oid, and circuit-closers automatically oper-

ated by moving trains for successively clos-
ing the solenmd e1rcmb and the eleetlomaﬂ'-.'

net circuit.
6. A railway-gate compmsmg a gate-arm,

‘a solenoid, a movable core therefm a con-

nection between the core and gate-arm where-
by as the core is moved the O'ate arm will be

lowered and eleetrically.controlled means for |

1eta,1n1n0' the gate in such lowered posmon
1ndependent of the solenoid. .

7. A railway-gate comprising a gate -arm,
a solenoid, a movable core, a connection be-

| tween the core and gate-arm, means for atto-

matically energizing the solenmd upon the ap-
proach of a train, whereby the core will be
attracted and the ﬂ'ate arm lowered, and elec-

tricall y-controlled mechanism mdependent of

the solenoid for retaining the gate in such
lowered position and automatlcally operated
by a train after passing or clearing a prede-
termined point.

8. In a railway- gate the combination of a

gate-arm, a plurality of solenoids, movable

cores therefor a yoke connecting one end of
the cores tow'ether an operatmﬂ‘-amn connect-

ed to the ga,te arm, & link connecting the op-
| erating-arm to the yoke and separate eleetmc—
_a,lly-controlled means for retaining the gate

in a lowered position. |
9. In a'railway-gate, the combmatlon of a

gate-arm, a solenoid, a movable core there-
for an opera,tmfr-arm e secured at one end to
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the gate-arm, a piece D secured toone end of

the core, a hnk I connecting the free end of
the arm e to the piece D a,nd an electrically-
controlled catch device for holding the gate

lowered independent of the solenoid.
- 10. In a railway-gate, the combination of

& gate-arm, a solenmd arranged in a circuit,
a 01rcu1t breaker therein, a momble core for
the solenoid, a conneetmn between the core
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and gate-arm, and a point of non-conducting -
matenal connected 1o the. core and movable f
therewith, the point being adapted to aetuate

the Clr cmt breaker in 1ts travel.
- JOHN FRANOIS SMALL

W’ltnesses
- JOHN S. BIGGAR -
SAMUEL E. HIB_BEN.__
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