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UNITED STATES

PaTeEnT OFFICE

FRANCIS J. DYETT, OF ILION, NEW YORK.

ELECTRIC GATE-OPERATING MECHANISM.

SPECIFICATION forming par:c of Letters Patent I\To._ 007,497, dated March 31, 1896.
Application filed November 1, 1893, Serial No, 489,749, (No model.)

1o all whom it may concern:

Beitknown that I, FRANCIS JOSEPH DYETT,
a citizen of the United States,residing at Ilion,
in the county of Ilerkimer and State of New
York, have invented certain new and useful
Improvements in Electric Gate- Operating
Mechanism; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same.

My invention relates o improvements in
clectrically -operated mechanism for auto-
matically closing the gates at railway-cross-
Ings as a train approaches the same and open-
ing said gates after the train has passed.

The object of the invention is to provide

‘mechanism of the character specified which

will be simple in construction and economical
in the use of electric energy.

Another object of the invention is to pro-
vide means whereby the power necessary to

operate all of the gates in one division of the

- road will be supplied from a single station or
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generator 1n said division. |

Wi1th these and other ends in view my in-
vention contemplates the employment of a
normally open feeder-circuit connected with
the rails of the track on opposite sides of a
crossing, a forward motor-circuit connected
with the rails of the track between the points
of connection of the feeder-circuit and with
the mechanism for operating the gates at the
crossing, and a rear motor-circuit connected
with the gate-operating mechanism and with
the rails of the track on the opposite side of
an insulated portion thereof from the points
of connection of the forward motor-circuit,
whereby as a train approaches the crossing
and closes the feeder-circuit the forward mo-
tor-circuit will be energized and the gate
mechanism operated to close the gates, and
after the train has passed, and again closes
the feeder-circuit, the rear motor-cireuit will
be energized and the gate mechanism oper-

ated to open the gates.

- My invention further consists in the com-
bination, with a track which is divided by
suitable insulating means into a series of in-
dependentsections,of a normally open feeder-
circuit connected with a suitable source of
electric energy and with each section of the

| track on oppositesides of the crossing therein,

a forward motor-circuit arranged in each sec-
tion of the track and connected with the rails
and the gate-operating mechanism, and a
rear motor-circuit arranged in each section
of the track and connected with the gate-op-
erating mechanism and the rails on opposite
sides of insulated portions thereof, so that as
a train approaches the crossing and closes the
feeder-cireuit the forward motor-circuit will
be energized and the gate mechanism oper-
ated to close the gates, and after the train
has passed the crossing, and again closes the
feeder-circuit, the rear motor-circuit will be
energized and the gates antomatically opened,
the feeder and both motor-circuits being open
and the gate-operating mechanism stationary
while the train is passing the space between
the points at which the conductors of the
feeder-circuit are connected with the rails in
each section of the track.

My invention further consists in the pecul-
lar construction and arrangement of parts
as will be hereinafter more fully pointed out
and claimed. |

In the accompanying drawings, Figure 1 is
a plan view of a portion of a single-track rail-
way provided with my improvements. Fig.
21s a side elevation. TFigs. 3 and 4 are re-
spectively a side and rear elevation of one of
the gate-supports, one side of such support
being removed in each figure in order that
the operating mechanism may be ciearly seen.
I'ig. 5 is a view showing my improvements

applied to a double-track railway. Figs. 6.
and 7 are detail views, in front and side ele- -

vation, respectively, of the cam-switch lever,
the gate-shaft, and the operating-arm 52 on
the gate-shaft.

Like numerals of reference denote corre-
sponding parts in all of the figures of the
drawings, referring to which— |

L and 2 designate the rails of a track-rail-
way which is divided into a series of sec-
tions corresponding to the number of eross-
ings at which gates are placed by means of
sultable insulation 5. InthedrawingsIhave
shown three sections and four gates, the Sup-
ports of which are indicated by numerals 6,
7, 3, and 9 at each crossing.

At a suitable point on the road, at one side
of the track, is arranged a dynamo 10, and
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from said generator extend suitable electric
conductors 11 12, which are connected at in-
termediate points of their length with each
of the sections of both rails of the track on

both sides of the crossing therein. It willbe

seen that the conductor 11 is connected with
the rail 1 through a branch conductor 13 near
each end of each section of the track, and
that the conductor 12 is connected with the
rail 2 through branch conductors 14. Ilere-
inafter in this specification theconductors 11,
12,13, and 14 will be referred to as the “‘feeder-
circuit” of my system. Such feeder-circuit
is designed to transmit electrical energy gen-
erated by the dynamo 10 to all of the gates
in a division of the road, which division may
be one hundred to one hundred and fifty

“miles long, and each of the crossings in said
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division isin one of theelectrically-indepen d-_-
ent sections into which the track is divided,

~as hereinbefore deseribed.

In the drawings I have shown the gates at
the crossings as consisting simply of a piv-
oted bar or arm of such length as to extend
from one side to substantially the middle of
the crossing, and in Figs. 3 and 4 I have illus-
trated in detail the mechanism by which each
of said gates is raised or lowered. Referring
particularly to said figures, the pivoted arm
or bar 15 is rigidly connected to a rock-shatt
16, which is journaled in suitable bearings
supported by opposite side walls of a suitable
casing or hollow support. On the rock-shaft
16, within the gate-support, 1s secured a seg-
ment-gear 17, which meshes with a pinion 15,

carried by a shaft 19, and on said shaft is also

secured a gear 20, which meshes with a pinion
21, secured on a shaft 22. On the shaft 22 1s
also secured a gear 23, that meshes with a pin-
ion 24, carried by the main driving-shaft 25.
On the shaft 25, at one side of the pinion 24
thereon,are loosely mounted two peripherally-
orooved band wheelsor pulleys 26 27, and said
pulleysare connected by endless bands orbelts
98 29 with similar wheels or pulleys 30 31, se-
cured on the armature-shaft 32 of an electric
motor 32’, which is arranged on a suitable sup-

port within the lower portion of the gate-sup-

port. Thebeltorband 28, connecting the pul-
leys 26 30, is an open belt, while the belt 29,
connecting the pulleys 27 31, is a crossed belt,
so that, although the armature-shaft 32 will al-
ways rotate in the same direction, the direc-
tion of rotation of the main shaft 25 and the
train of gearsoperated thereby can be changed
or reversed by locking one of the pulleys 26
27 to the shaft, by means to be hereinafter
described, and causing it to rotate therewith.

The pulleys 26 27 are provided on theirinner

or adjacent faces each with a laterally-pro-

jeeting stud or lug 33 34, respectively, and

on the shaft 25 between said pulleys 1s fitted
a clutch 35, which is provided on opposite
sides with laterally - projecting lugs 36 37.
The elutceh 35 is secured to the shaft 256 by a
suitable key or spline fitted in a longitudinal

way or groove formed in the shaft, so that

spectively, extend conductors 47 485.
‘Dbinding-posts 45 46 are preferably provided

557,497

while said shaft and clutch will rotate to-
oether the clutch is capable of being moved
longitudinally on the shaft sufficiently far to
bring one of the lugs 36 37 thereon into POSI-

tion to come in contact with the adjacent stud

or lug 33 or 34 on one of the pulleys 26 27 and
cause said pulley to rotate with the shaft Zo.
To a bracket 38 is pivoted a switch-lever 39,
one end of which is reduced and extends into
a central peripheral groove 40 in the cluteh
35, while to the other end of said lever are
secured suitable binding-posts 41, to which
are connected conductors 42, leading from the
motor 32. The binding-posts 41 are prefer-
ably carried by a plate 43, ol any suitable non-

conducting material, which is securely fas-

tened to the switeh-lever. The switch-lever
projects partially across a switchboard 44, and
to said board, on opposite sides of the bind-
ing-posts 41, carried by the switch-lever, are
arranged binding-posts 45.40, from Wh.ich;, re-
I'he

with flexible or yielding fingers, which are
designed to contact with the binding-posts4l
as the latter are moved into proper posilion
by the switch-lever, for a purpose to be here-
inafter more clearly pointed out.

By reference to Fig. 1 of the drawings it
will be seen that one of the conductors 47
from the gate 6is electrically connected with
the rail 1 of the track, and that the other
conductor 47 is connected with a similar con-
duector from the gate 8. One of the conduc-
tors 48 of said gate 6 is connected with a
similar conductor from the gate 7, while the
other of said conductors 48 is connected with
a similar conductor leading from the gate S.
One of the conductors 47 of the gate 7 is
electrically connected with the rail 2 of the
track, while the other conductor 47 from said
oate is connected with one of the conductors

47 from the gate 9, the other conductor 47

of which is connected with one of the con-
ductors 47 leading from the gate 8. Omne of
the conductors 48 of the gate 9 is connected
with one of the conductors 48 of the gate 7,
while the other conductor 48 of said gate 9
is connected with rail 2 of thetrack. One of
the conductors 48 of the gate 8 is connected
with the rail 1 of the track.

The conductors 47 constitute what I have

termed the ¢ forward motor-circuit,” and the
conductors 48 the *“ rear motor-circuit.”

The rails of each section of the track are
divided into three sections by suitable in-

sulation (indicated by 49 in Fig. 1) so that a

section 50 of each of the rails will be included
in the forward motor-circuit and a section 51

in the rear motor-circuit, while the central
portion of each section of the track is notin-
cluded in any of the circuits. The sections
50 51 of each rail are also included in the
feeder-circuit. o
To the shaft 16 is secured an arm 52, which,

as said shaft is rocked in its bearings, aiter-
nately contacts with one of two inclined cam-
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- surfaces 53 54, formed on the switch-lever 39,
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on opposite sides of the pivot-point of said

lever.

It is usual in railway-gates of the class to
which my invention relates to swing the gate

S0 as to describe an arc of a circle of ninety

degrees, (90°,) and thereby give the gate-shaft
16 a quarter-turn. To cause the arm 52 on
the gate-shaft to properly engage with one
cam-surface 54 and then the other cam-sur-
face 53 asthe gateislowered and raised,Iplace
the arm 52 on the shaft 16 in the position
shown by Figs. 6 and 7 of the drawings. The
cam-switch lever 39 is hung or pivoted quite
close to the gate-shaft and the arm 527is se-
cured to the shaft soastoplay or movethere-
with between the two cam-surfaces 53 54 as

the gate-shaft is turned to lower or raise the

gate, whereby as the shaft 16 is turned to
lower the gate the arm 52 will ride upon the
cam 53 when the gate is lowered to a hori-

- zontal position, so-as to shift the cam-switch
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lever, and when the gate is raised by the re-
versal of the shaft 16 the arm 52 will ride
against the cam-surface 54 to again switch
the cam-lever 39 and restore it to the nor-
mal position. | |
Although I have shown and described the
cam-switch lever 39 and gate-shaft arm 52 as
constructed to operate the switch-lever when
the gate-shaft 16 movesa quarter-turn, yet T
do not confine myself to this proportion and
arrangement of parts, because the switch-
lever and gate-shaft arm may be so propor-
tioned and arranged as to shift the lever
when the gate swings in an arc of a circle
more or less than ninety degrees, (90°.)
The operation of my invention may be
briefly stated as follows: When the gates are

“open or the bars 15 elevated, the feeder and

both motor-circuits are open and the various
parts occupy the positions shown in Figs. 3
and 4. As a train approaches in the direc-
tion indicated by the arrow 55 and the engine
passes onto the sections 50 of the rails1 2 the
feeder-circuit is closed and the forward mo-
tor-circuit energized. The current passes
into the support of each gate-bar on the con-
ductors 47, through the binding-posts 45 41

~and the conductors 42, to the motor 32'. As

the armature-shaft rotates the motion thereof
is communicated to the main shaft 25 through
the open belt 28 and the pulley 26, which is
locked to said main shaft by the clutch 35,
and the motion of the main shaft is commu-
nicated through the intermediate train of
gears to the gate-shaft 16 and the gate-bar 15
lowered into a horizontal position. As the
rock-shaft turns, the arm 52 carried thereby
comes 1nto contact with the cam-surface 54
on the switch-lever and turns said lever on
its pivot, so as to break the connection Dbe-
tween the binding-posts 41 45 and bring the
binding-posts 41 into contact with the bind-
ing-posts 46. The movement of the switch-
lever also disengages the clutch 35 from the

I

pulley 26 and moves it into position to lock
the pulley 27 to the shaft 25. After the en-
gine, which acts as a circuit-closer, passes the
section 50 of the rails 1 2 the circuits are all
opened and remain so until the engine passes
onto sections 51 of said rails, when the feeder-
circuit is closed and rear motor-circuit ener-
gized. The currentthen enters the gate-sup-
ports through the conductors 48, and as the
armature-shaftis revolved the motion thereof
is communicated to the main shaft through
the cross-belt 29 and said main shaft rotated
In a reverse direction from that in which it
turned when driven by the open belt 28, and
the bar 15 is returned to its former elevated
position. Duringsuch movement of the gate-
bar the arm 52 operates to turn the switch-
lever to disengage the clutch 35 from the pul-
ley 27 and cause the same to take the position
shown in Figs. 3 and 4. S

In Fig. 5 I have illustrated a section of a
double-track railway provided with my im-
proved system. When used in this conmnec-
tion, one of the conductors 47, leading from
the gate-support 7, is connected with section
o0 of rail 1, and the other of said conductors
1s connected with one of the binding-posts 45
in the support 8. One of the conductors 47
from the support 8 is connected with section
90 of rail 2, and the other of said conductors
is connected with one of the binding-posts 45
in the support 9. One of the conductors 47
from said support is connected with section
51 of rail 4 of the track, and the other of said
conductors is connected with one of the bind-
ing-posts 45 in the support 6. One of the
conductors 47 from the support 6 is connected
with section 51 of rail 3, while the other of
sald conductors is connected with one of the
binding-posts 45 in the support 7.

Omne of the conductors 48, leading from the
support 7, is connected with section 50 of rail
o of the track, and the other of said conduc-
tors is connected with one of the binding-
posts 46 in the gate-support 8. One of the
conductors 48, leading from the support 8, is
connected with section 50 of rail 4, and the
other of said conductors is connected with
one of the binding-posts 46 in the gate-sup-
port 9. One of the conductors 48, leading
from the support 9, is connected with section
ol of rail 2, and the other of said conductors
1s connected to one of the binding-posts 46 in
the gate-support 6. One of the conductors
43 from said support 6 is connected with sec-

| tion 51 of rail 1, and the other of said con-

ductors is connected with one of the binding-
posts 46 in gate-support 7. As a train ap-
proaches the crossing on either of the tracks
the feeder-circuit will be closed and the for-
ward motor-circuit energized, as the engine
passes onto sections 50 of rails 1 2 or sections
ol of rails 3 4, and the gates at the crossing
will be automatically closed. After the train
has passed the crossing and the engine passes
onto sections 51 of rails 1 2 or sections 50 of
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rails 3 4 the feeder-circuit is closed again and
the rear motor-circuit energized and the gates

automatically opened.

It will thus be seen that I have provided a
very simple and efficient mechanism for au-
tomatically operating the gates at railway-

crossings, and that a single dynamo or genera-

tor can furnish all the power required to op-
erate all the gates in a division of the road
extending over a long distance.

Although I have shown my invention as
particularly adapted for operating gates con-
sisting of a single pivoted arm, I do not wish
to be understood as intending to limit myself
to any form of gate, as 1 am aware that va-
rious other forms can be substituted for that
shown herein without departing from the
spirit of my invention.

Tam alsoawarethatotherchangesand modi-

flcations of the embodiment of my invention

herein shown and described may be made
without departing from the spirit or sacri-
ficing the advantages of the invention. Kor
example, instead of the arrangement of pul-
leys and belts connecting the armature-shaft
of each motor with the gate-carrying shatt,
any suitable arrangement of gearing may be
employed for such purpose; also, it may be
desirable to employ two motors in each gate-
support, one in each of the motor-circuits, in-

stead of a single motor, as shown 1n the pres- |

ent case, and a bell or other suitable alarm
may be arranged in each forward motor-cir-
cuit. A storage-battery may be arranged at
a suitable location and charged from the gen-
erator 10, so that in case of sald generator
being disabled the system will not be ren-
dered inoperative, but the different circuits
can be energized from said battery.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. The combination with a gate-shaft, and

~ a motor, of the driving-shaft having the re-

5§50
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versing-gears connected with the motor-shatt,

a clutch operating to alternately make one or
the other of the gears fast with the driving-
shaft, and a switch-lever in eircuit with said
motor and connected with the cluteh, for the
purposes-described, substantially as set forth.

2. The combination with a gate-shaft, and
a motor, of the loose gears on a driving-shaft
connected with the motor-shaft, a clutch
keyed tothe driving-shaft between said gears,

the circuit-contacts, a switch-lever connected

with the clutch and adapted to make the cir-
cuit-contacts, connections between the motor
and switeh-lever, and an arm on the gate-
shaft to operate the switch-lever, substan-
tially as described.

3. The combination of a gate-carryingshaft
journaled in suitable bearings in a hollow
support, an electric motor arranged within
the support and having 1ifs armature-shaft
connected with a driving-shaft, gearing in-
termediate of the driving and gate-carrying

shafts, a feeder-circuit connected with an |

electric generator and with the rails of a rail-
way-track, on opposite sides of the gate-op-
erating mechanism and of an insulated por-
tion of said rails, a forward motor-circuit con-

nected with the rails of the track; between

the points of connection of the feeder-cirenit,
and with suitable binding - posts arranged
within the gate-support, a rear motor-cireuit
connected with the rails of the track, between
the points of connection of the feeder-circuit
but on the opposite side of the insulated por-

tion of the rails from the points of connection

of the forward motor-circuit, and with suit-
able binding-posts within the gate-support, a
switeh-lever fulerumed within the gate and
carrying binding-posts, to which are con-
nected conductors leading from the motor in
said support, adapted to contact with the
binding-posts in the forward and rear motor-
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cirenits, and means carried by the gate-shatt -

to actuate the switch-lever, said switch-lever
being connected with reversing-gear on the

driving-shaft, substantially as and for the
purpose described.

4. The combination with a gate-carrying
shaft journaled in suitable bearings in a hol-
low support, an electric motor arranged with-
in the gate-support, a driving-shaft geared to

‘the gate-carrying shaft, two pulleys, 26, 27

loosely fitted on the driving-shaft and con-
nected with pulleys on the armature-shait ot
the motor by an open and crossed belt, re-
spectively, a cluteh fitted on the driving-shait
and adapted to lock either of the pulleys, 26,
27, thereto, a feeder-circuit connected with
an electric generator and with the rails of a

‘track, on opposite sides of the gate-support

and of an insulated portion of said rails, elec-
tric conductors extending from binding-posts,
45, within the gate-support, to the rails ot the
track at a point between the points of con-
nection of the feeder-circuit thereto, electric
conductors extending from binding-posts, 46,
within the gate-support, to the rails of the
track at a point between the points of con-
nection of the feeder-circuit thereto, but on

the opposite side of the insulated portion of

the rails from the points of connection of the
conduectors from the posts, 45, a switch-lever
fulerumed within the gate-support and con-
nected, at one end, with the clutch on the
driving-shaft and having binding-posts, 1o
which are connected conductors from the mo-
tor within the gate-support, adapted to con-
tact with the binding-posts 45 and 46, and

‘means for turning the switch-lever on its pivot

as the gate is opened or closed to shift the
clutch on the driving-shaft and contact with
the binding-posts, 45, or, 46, substantially as
and for the purpose described. |

5. In an electric gate system, a gate-shaft,
an electric motor, and the shiftable clutch

“and gear mechanism between the gate-shait

and motor-shaft, in combination with the for-
ward and rear motor-circuits connected with
insulated portions of a track on opposite sides
of the gate and each motor-circuit having ter-
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minal switch-contacts, a reversing-switch op-
erated by a projection on the gate-shaft and
arranged to alternately make the contacts of
sald forward and rear motor-circuits, and a
feeder-cireuit including a source of electrical
energy and having its conductors connected
with the insulated track-sections to which the
two motor-circuits are connected, substan-
tially as deseribed. S

6. In an electric railway-gate, the combina-
tion with outlying conductors of two motor-
circuits provided with terminal contacts, of
a gate-shatt carrying an actuating-arm, a mo-
tor, duplex reversing-gear between the mo-
tor-shaft and the gate-shaft, and a switch-
lever included in the motor-circuit and ar-
ranged to make contact with either set of the
terminal contacts of said outlying conduc-
tors, said switch-lever lying in the path of the
arm on sald gate-shaft and connected with
the reversing-gear to mechanically actuate
thesame, for the purposes described, substan-
tially as set forth. |

7. In an electric railway-gate, the combina-
tion with two sets of terminal contacts to
which are connected the outlying conductors
of two motor-circuits, of a switch-lever ful-
crumed to move from one set of said terminal
contacts to the other set, a motor having con-
ductors connected with said switch-lever, a
gate-shaft carrying an arm adapted to strike

the switeh-lever and to shift the same back |

-and forth as the gate is opened and closed,

and duplex reversing-gear connecting the
motor-shaft and gate-shaft and having a
clutech which is connected with the switch-le-
ver and is actuated thereby to cause the gear-
ing to operate the gate-shaft in either direc-
tion, substantially as and for the purposes de-
scribed. |

3. In an electric railway-gate, the combina-
tion with two sets of terminal contacts to
which are connected the outlying conductors
of forward and rear motor-circuits, of a gate-
shaft carrying a switch-actuating arm, a mo-
tor, a counter-shaft geared to the gate-shaft
and having pulleys which are connected with
the main shaft to be driven thereby in oppo-
site directions, a clutech on the counter-shaft
between said pulleys, and a cam-formed
switch-lever lying in the path of said actuat-
Ing-arm and connected at one end to the
clutch, said switch-lever being hung to make
contact with either set of terminal contacts
and having conductors which lead to said mo-
tor, substantially as and forthe purposes de-
scribed.

In testimony whereof I affix my signature
in presence of two witnesses.

FRANK J. DYETT.
Witnesses: |
GEO. H. DYETT,
HENRY VAN GUMSTED.
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