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Be it known that I, CuarRLES S. HELLER, a
citizen of the United States residing in Phila-
delphia, Pennsylvania, have invented certain
lmprovements 1in Safety-Gate-Controlling
Means, of which the followmo 1S & spemﬁea—
tlon.

One ob]ect ol my invention is to provide
an electromechanical device whereby a car,
usuatly of the electrically-operated type
shall be caused to automatically control the
operation of satety-gates at a crossing, the
invention contemplating such an arrange-
ment of apparatus - hat as a car appr oaches
such crossing the gates will be automatically
lowered and will Temain in a closed p051t1011
until after the car has passed over the cross-
ing regardless of whether or not current may
or may not have been cut off of the supply-
circuit.  After the car has passed the cross-
Ing the safety-gates are caused to automatic-
aﬂy rise.

Another object of the invention is to pro—'

vide a safety-gate with operating means con-
sisting of a pair of solenolids and a core mov-
able from one side to the other of the pivotal
line of the gate and to so connect sald solen-
owis that their energization, and hence the
opening or closing of the Gate will be either
(11101.;"41}7 or umlrectly controlled by the cur-
rent-flow for operating the car, 1t being my
intention to employ such apparatus either by
itsell or in connection with visual or audlble
alarm devices on or adjacent to the safety-
cate.

These objects 1 attaln as helemafter set
forth, reterence being had to the accompany-
ing drawings, 1 which —

}*19 ure 1 1s a diagrammatic view ilustrat-
g the a.jj)paratus preferably employed by
me 1n carrying out my invention when this is
applied to a double-track electric road. Iig.
2 represents dlagrammatically the, connec-
tlons and apparatus employed when the in-
vention 1s applied to a single-track road.
Ifig. 3 1s a dilagrammatic view llustrating the
111?@11141011 1 1ts simplest form as apphed to a
single-track electric road. Hig. 4 1s a dla-
o ammatic view 1}ustrating the invention as
apphed to a steam or other railroad in which
current for operating the solenoids 1s derived
irom a battery; and Fw 51s a plan, partly in
sectlon, ﬂlustmtmﬁ a b&lety'—ﬂ ate provided

~with opemting—solenoids arranged according

to my 1nvention.
Referring first to Iig. 5 of the above draw-

‘Invention, as shown in K1

ings, A represents the framework of a pwoted

sa ety—g%te of the well-known construction
commonly employed to guard railroad-cross- -

ings, this being equipped with a pivotal shaft

‘or spindle @, supported in suitable bearings.

(\Tot shown. ) Carried by the s&fety—ﬂ'ate
adjacent to its pivotal spindle are two rela-
tivély large solenoids B and B/, having be-
tween them a single soft-iron core b. These
solenolds are so plaeed on the gate that they
are axially in line with one another and are
protected from the weather as well as from
accldental injury by a suitable metallic cas-
ing b’, enveloping both of them, there being,
moreover, a metallic tube or tubes b* and b3
within the solenoids , Whereby injury from the
movement of the core b 1s prevented. More-
over, sald solenoids are so supported that
when the core b is in a position of magnetic
equiiltbrium within the solenoid B it over-
balances the short arm «* of the safety-gate
and causes it to move to its closed position.

‘When, on the otherhand, thecore b 1s1n acon-

dition of magnetic ethbrlum within the
solenoid B, the 10110 arm a’ of the safety-gate
1S overba,lanced and the latter tends to as-
sume a substantially vertical or open position.

In order to energize the solenoids B and B/,
I connect them 1n the simplest form of my
o, 3—that 1s to
say, the solenoid B’ has one end connected to
the feed-wire C, {from which the trolley-wire

or third rail D D/, D%, and D? is supplied

with current, while its second end is con-
nected to a relatwely short section I’ of the
wire or rail, having a length of fifty feet, for
example, and insulated by smtable means
from the adjacent portions D and D?  Simi-
larly the solenoid B has one end connected to
the feed-wire C and its second end connected
to the section D* of ‘the third rail or trolley-
wire, which 1n like manner 1s provided W1th
section-insulators between it and the ad-
jacent sections D’ and D?. The section D? of
the current-conductor is of greater length—
say from a quarter to half a mile —and it will
be seen that if an electric car or train moves
upon the railroad i the direction of the ar-
row, Kig. 3, 1t will, as soon as 1t passes from
the section D? to the section 1)?, receive 1ts
current from the feed-wire C throu'LT W the
solenoid B, said current passing thence to the
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third rail or trolley-wire D* and through the

motors of the car, from whence it returns to
the power-house throuoh the rail or negative
conductors 1n the Well—lmown manner. As a
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result it will be seen that the energization of | that the solenoid B is energized and the

the solenoid B causes the core b to be drawn
into the position shown in Fig. 5, so that the
gate 1s automatically moved to its closed po-
sition across the roadway, which is indicated
in dotted lines at E. If for any reason the

current-supply should fail while the car still

occuples the section D2 it will be seen that
the gate will nevertheless remain in its closed

position, since there is no force tending to
change the position of its core b. As soon as
the car has crossed the roadway E and en-
tered the section D’ the current for actuating
1ts motors will pass from the feed-wire to the
solenoid B’ so that this latter will be ener-
g1zed, with the result that the core b is drawn
into it. Such movement of such core over-
balances the long arm of the safety-gate and

~causes this to move to its raised position,

where 1t will remain until the solenoid B is
again energized. Should there be two cars
on the section D? the passage of one of them
onto the section D’ would not cause raising of
the gate, for, as will be understood by those
skilled in the art, if both solenoids be ener-
oized the core will remain without moving
within that one of said solenoids which was
lirst energized.

In the caseshowninFig. 1 I haveillustrated
my invention as applied to a double-track
electric road, the trolley-wire or third rail of
which 1s divided into sections similar to
those shown in Fig. 3, which, however, are so
placed that a car or train will pass from the
section D3 to the end of a long section D? rel-
atively distant from the roadway and will
cause energization of the solenoid B, thereby
causing closing of the safety-gate. After
passing over the roadway onto the section D’
the car causes raising of the safety-gate, it
being noted that the magnet F is connected
to both of the sections D* of the two tracks,
while the magnet F’ is similarly connected to
both of the short sections D’.

In many cases it may be unadvisable to
connect. the solenoids for operating the
safety-gate directly in circuit between the
feed-wire and the third rail or trolley-wire,
and 1 such case I arrange the connections
of the apparatus as shown in Fig. 2. Under
the conditions lustrated I connect the mag-
nets I and I’ between the feed-wire C and
the sections I* and D', respectively, and
cause the first of said magnets to operate a
switch f, connected between the feed-wire C
and the solenoid B, the second end of said
solenoid being grounded. Similarly the
magnet I/ 1s made to control a switch 7/, con-
nected between the solenoid B’ and the feed-
wire O, sald second solenoid being likewise
grounded.

Under operating conditions when a car

‘enters the relatively long section D?the mag-

net I 1s energized, and thereby causes closing

safety-gate closed, asabove described. If the
flow of current through the magnet F should
cease from any cause, the switch fwould im-
mediately open, and though this would
cause deénergization of the solenoid B it
would not In any way cause a change in the
position of the safety-gate. As soon as the
cars, however, enter the section D’ the mag-
net I’ 1s energized, thereby causing closing
of the switch 1’ and energization of the solen-
oild B’. This latter would immediately
cause movement of the core b, so as to open
the safety-gate, as above described.

In the case illusirated in Fig. 2 I have
shown a trolley-wire or third rail designed to
cause operation of the safety-gates no matter
i what direction the cars operate, and for
this purpose the section D? is extended for a
cercaln distance on both sides of the roadway
K. At one extremity. of the seciion D? is a
relatively short section D/, while at the other
15 a second short section of wire or rail D,
and said shori sections are conmected fo-
gether by the wire ¢.  As a result whenever
a car approaches the roadway K 1t must
first pass onto one of the sections D’ or D4 and
n any case will energize the solenoid B/, so
as to cause opening of the gate A. While
still at a safe distance from the roadway the
car will pass onto the section D? regardiess of
the direction from which it approaches and
by causing energization of the solenoid B
will cause closing of the safety-gate. After
passing oil of the section D?it again enters the
seciion D’ or the section D* and by causing
energizatlon of the solenoid B’ restores the
safety-gate to its open position.

If 1t 1s desired to employ a safety-gate con-
structed as shown in Fig. 5 on roads where
other motive power than electricity is used,
I may connect the solenoids B and B’ as
shown in Fig. 4. In this instance the two
rails of an ordinary track are normally insu-

- lated from one another and the rails are also

divided by suitable insulating-joints into a
pair of relatively long sections D® and D7 and
a palr of relatively short sections D¢ and Ds.
As before, the long section is connected to
one end of the “Tillgfil’lg of the solenoid B and
the short section D¢ is connected to one end
of the winding of the solenoid B’. The sec-

ond ends of both solenoids are connected to

one terminal of a battery or other suitable
current-generator ', whose second terminal
1s connected to the rail-sections D7 and DS.

Under operating conditions it will be seen

' that the wheels of a car or train will electric-

ally connect the rails of the sections D® and
D7, thereby permitting current to flow through
the solenoid B and causing closing of the
safety-gate. The connection of the sections

DS and D?® by the wheels of a train or car

similarly cause energization of the solenoid B’
and consequent raising of the safety-gate.
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It 1s of course obvious that the solenoids B
and B’ may be connected so as to be ener-
gized to open and close the safety-gate by
means of a local eurrent-generator with ar-
rangements of msulated rail-seciions similar
to the msulated trolley-wire, and it wiil be
noted that so far as actual operation of the
system 1s concerned it is immaterial whether

the current for operating the motors of a car

be used to energize the solenoids B or B/, as
shown 1n Fig. 1, or whether it be caused.to

operate switches which in turn control said

solenoids. _ .

From the above it will be seen that I em-
ploy electromagnetic means for automat-
ically controlling the gravity-actuated oper-
ating means of a safety-gate, and 1 have
found the device 1n practical operation to be
eminently successful by reason of the fact
that 1t 18 not only of a relatively inexpensive
nature to mstall and operate, but is of such
simplicity and contains so few parts that the
likehhood of its getting out of order or re-
quiring repairs 1s reduced t6 a minimum.

If desired, I may provide alarm devices to
be automatically controlied by the cars of a
rallroad and for this purpose connect to the
switch f, FFig. 1, an electric bell f? either by
itself or 1 connection with an electric lamp

30 /% both of these devices being preferably
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carried on the safety-gate. Under these
conditions when the magnet If is energized
on the approach of a car or train the bell and
lamp are supplied with current, there being,
1f necessary, a body of resistance 7* in circuit
with them in order that they may properly
be operated by current at the voltage em-
ployed on the railroad system. Such alarm
devices may be operated, if desired, with
their connections arranged as shown in Fig.
3—that 1s, either a bell or lamp, or both, may
be connected directly between the feed-cable
C and the section D? and in shunt to the so-

lenoid B or magnet I, either with or without

resistance f* for cutting down the voltage. In
such case the alarm devices will be actuated
whenever a car is operated on the section D?,
1t being particularly noticeable that both of
sald devices are of such a nature as to give
mdication of the approach of a car or train
on sald section before the movement of the
core b could by any possibility cause closing

of the safety-gate. As a consequence it

- would be a practical unpossibility for a per-
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son or train to be struck by the gate or be
caught between two gates on the crossing
without due warning having first been given

of the fact that said gate or gates would

shortly close.

I claim as my invention—

1. A system employing gravity controlled
by electricity, including a safety-gate, a
movable weight constructed to cause closing
of the gate when 1n one position and opening

¥

| section for causing energization of the second

electromagnetic means for moving said
weight from one position to the other, and
means ror governing the operation of said
electromagnetic means, substantially as de-
scribed. | B

2. A system including a safety - gate, two
solenoids adjacent to the pivotal line of said
gate, a common core for said solenoids mov-
able from one side to the other of the pivotal
Iine of the gate, and means for controlling
the energization of the solenoids, substan-
tially as described.

3. A system including a safety-gate, two
solenoids therefor, a common core for said

oate, and means controlled by a moving ve-
hicle for governing the energization of said
solenoids, substantially as described.

4. The combination with the current-sup-

ply feeder of an electric railway, of a conduc-

tor divided into a plurality of sections inst-

lated from each other, a safety-gate, solen-
olds for said gate, a common core for said so-

lenoids constructed when in one position to

cause opening ot the gate and when in the
other position to cause closing of the gate,
and means including electrical connections
between said conductor-sections and said so-
lenoids for controlling the energization of the
solenoids, substantially as described.

5. The combination with a railway system
mmciuding conductors divided into a plurality
of sections insulated from each other, of a
safety-gate having a gravitational device for

.controlling 1ts opening and closing, including
two solenoids, means connected to one of the

insulated sections for causing one of the so-
lenoids to be energized, to cause opening of
the gate when a car is on said section, and

other means connected to another insulated

solenoid and consequent closing of the gate
when the car 1s on saild second section, sub-
stantially as described. '

6. The combination with the current-sup-
ply feeder of an electric railway, of a conduc-
tor engaged by a contact on a car and divided
into a number of sections insulated from
each other, means connecting said conductor-
sections to said supply-feeder, a safety-gate
having two solenoids, a common core for

sald solenoids so placed that in one position:

1t. causes olpening of the gate and in another
position c

osing of the ‘same, with means

whereby one solenoid is energized when an

electric car receives current from one of said
sections, and other means whereby the sec-
ond solenoid i1s energized when such car re-
cerves current from another section, substan-
tially as described. o

7. The combination with the current-sup-
ply feeder of an electric railway, of conduc-
tors placed to be engaged by a contact on a
car, sald conductors being divided into a

65 of the said gate when in another position, | number of sections insulated from each other,
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solenoids movable so as to close or open the
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of means including electromagnets respec-
tively connecting the said sections and the
sald feeder, a safety—m ate having means con-
trolied by said electwmwnets for causing
its opening and closing, and alarm devices
connected to be actuated before a certain one
of said electromagnets is energized, substan-
tially as described.

8. The combination with the current-sup-
ply feeder of an electric railway, ol a conduc-

tor divided into a number of sections, of
which one is of greater length than the othel
with a safety-g cate placed adjacent to the
longer of said sections; a pair of solenoids for
causing operation of the safety-gate, and
means for causing energization of one solen-

oid and consequent dosuw of the gate when
‘a car is receiving current from the longer

conductor—sectlon and other means for caus-
Ing energization of the other solenoid and
opening of the cate when the car is receiving
current from the shorter conductor—sectmn
substantially as described.

9. The combination with the current-sup-
ply feeder of an electric railway, of a conduc-
tor placed to be engaged by a contact device
on a car and divided into a number of sec-
tions insulated from each other, magnets
respectively connected between the sections
and said feeder, switches controlled by said
magnets, a safety—~ ocate, and operating elec-

849,842

tromagnets therefor connected respectively
in circuit with said switches and said cur-
rent-feeder, substantially as described.

10. The combination” of a safety-gate, a
source of current-supply, and a conductor
divided into sections for supplying current to
an electrically-operated car, a solenoid con-
nected between one of said sections and said

source of supply having means for operating
the gate, and an alarm dewce or devices con-

nected in shunt to said solenoid, substan-
tially as described.

11. The combination of a safety-gate, a
source of current-supply, and a conductor
divided into sections for supplying current
to an electrically-operated car, a solenoid
conhected between one of said sections and
said source of supply having means for oper-
ating the gate, and an alarm device.or devices
connected between said source and a section
of the conductor other than that having said
solenoid, said device or devices being con-
structed to be set in operation before the
safety-gate closes, substantially as described.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

CHARLES S. HELLER.

Witnesses:
RoBERT KAISER,
Jos. H. KLEIN.
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