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UNITED STATES

PATENT OFFICE.

CHARLES A. BALL, OF WASHINGTON, DISTRICT OF COLUMBIA.

RAILWAY-GATE.

SPECIFICATION forming part of Letters Patent No. 531,087, dated December 18,1894,
Application filed July 2, 1894, Serial No, 516,370, (No model.)

To all whom it may concern:

Beitknown that I, CHARLES A. BALL, a citi-
zen of the United States, residing at Wash-
ington, Distriet of Columbia, have invented
certain new and useful Improvementsin Rail-
way Gates, Signals, &ec., of which the following
is a specification.

My invention relates to a novel means for
operating rail-way gates, signals, &c., by the
movement of a passing train.

In order that air may be used successfully
the construction and arrangement of the
mechanism must be such that the gate or sig-
nal arm shall be actuated practically at the
same time that the train acts upon the trip
devices located adjacent to the track; other-
wise a train running at a high rate of speed
would travel the half mile between the trip
mechanism and the crossing to be protected,
before the gate or signal arm could be actu-
ated. To secure this result, and to produce
an apparatus which shall be unfailing and
prompt in action, I employ a previously-com-
Pressed fluid,—preferably compressed air,—
which fluid body remains constant and un-
changing for an almost indefinite time. The
fluid or body of air is intercepted or divided
by a piston connected with the gate or signal
arm to be operated, so that the said gate or
arm may be positively opened and positively
closed by causing the confined fluid to move
the piston first in one direction and then in
the other. In order to set the confined body
of airin motion,I employ preferably two trips
adapted to be depressed by the passing train,
and which in being thus depressed, give mo-

‘tion each to a piston mounted in a cylinder,

which eylindershave communieation with the
cylinder carrying the gate piston. The trips
are located on opposite sides of the gate, and
they are so arranged as to alternate in their
movements; that is to say, when one is de-
pressed by the passing train to set the column
of air in motion, the other will be elevatod,
and vice versa.
causes the air or other confined fluid to act
upon one face of the gate piston and open the
gate, but the depression of the other trip will
cause the air to act upon the opposite face of
the same piston and close the gate, and at the
same time cause the trip that was first de-
pressed to be raised or elevated to working
position,

The present invention consists essentially

The depression of one trip

of the following elements: First,a closed main
or pipe containing air or other fluid under
pressure which body of air shall remain eon-
stantfor along time; second, a cylinder which
intersects the main and whose piston divides
the column of air in the main and thereby be-
comes balanced,—the pressures upon oppo-
site faces of the piston being equal; third, a
railway gate or signal arm operatively con-
nected with the aforesaid piston so as to be
moved thereby when the column of air is set
in motion; and, fourth,a pair of eylinders lo-
cated, one at or near each end of the main or
pipe, said cylinders Leing each eonnected
with the main and provided with a piston to
be operated by a passing train.

The invention further consists in various
features of construction whereby leakage is
prevented and the maintenance of a constant
column of compressed air is insured, and
whereby also the operation of the mechanism
is rendered easy and free from shocks and
sudden jars, and the danger of breakage
avoided.

In the drawings,—Figure 1 is a diagram-
matic view of a portion of a railway track
showing my invention adapted to the actua-
tion of a railway-gate; Fig. 2, a sectional view
of a portion of the same apparatus on a larger
scale; Figs. 3 and 4, views illustrating the
connection between the gate and its piston;
Fig. 5, a vertical sectional view of one of the
trip eylinders; and Fig. 6, a transverse sec-
tional view through the rail and trip.

A represents the track, and B an ordi-
nary pivoted railway crossing gate, suitably
mounted in the eustomary post or support 7.
On the shaft or pivot « of the gate Bis a radial
arm ¢ which is connected by means of the
spring devices shown in Figs. 2, 3 and 4, to
the rod b of piston ¢,—the said piston work-
ing within the vertical eylinder d mounted
preferably inside the post 4.

The spring devices between the piston cand
the arm «a, comprise two plates X X which are
connected with each other by means of coiled
springs Y Y, Figs.2, 3 and 4,—the upper plate
having ashort stem or rod Z whiech is attached
by a sliding connection with theradial arm a,
while the lower plate is attached directly to
the piston rod. When the piston moves up-
ward thegate will not be thrown oversuddenly
and violently, but will begin to move only after
the springs have been compressed slightly,
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the jar or shock due to the sudden movement
of the piston being taken up and cushioned
bythe springs. So too, when the piston is de-
pressed, the jnitial movement and jar is taken
up by the springs, which in this instance are
slightly extended before communicating mo-
tion tothe gate. From thisit willbeseen that
these springs will receive the sudden shock
incident to the sudden rise of the piston, by
their compression, and will then force the gate
over leisurely by their expansion. The ten-
sion placed on the springs by the reverse
movement of the piston will restore the gate
to its vertical position. Ifin closing, the gate
should acquire sufficient impetus to earry it
beyond the horizontal, the tension on the
springs will restore it to proper position.

Cylinder d is placed in communication with
the main C containing the compressed air,
one branch, f, of said main entering the upper
part of the eylinder, and the other branch ¢
entering the lower part, as shown in Figs. 1
and 2. .

Branch f of the main or pipe C is provided
with or communicates with a cylinder D hav-

ing a piston /i, while branch g communicates.

at its end with a similar eylinder E in which
works a piston ¢, as shown in Fig.1. Asa
matter of fact, the main C does not communi-
cate directly with the cylinders D and- E, but
with supplemental chambers j and /, which
are in effect a part of the respective cylinders
D,E. Whilel preferto employ these supple-
mental chambers j k&, it is to be understood
that they are not essential, as it is obvious
that the pipes f ¢ may be connected directly
to the eylinders D E. Within these cham-
bers § k, I place a small quantity of mercury
which precludes the compressed air which is
within the main from coming into contact
with the pistons h, 7, thereby preventing leak-
age of airaround the pistons, which would be
possible were the air allowed to come into di-
rect contact with the pistons. By using the
supplemental chambers, the mercury ex-
pelled from the cylinders as the pistons de-
scoend, is prevented from getting into the
branches of the main C.

Resting upon the upper end of rod!of pis-
ton h, Fig. 2,is a trip I, composed of two
bars m m’ hinged or pivoted together at their
meeting ends, and secured at theirouter ends
to a plate n or suitable brackets fastened to
theties. The bar mis pivotally secured to
the plate or bracket, while the bar m’ is pro-
vided with a pin engaging a slot in the plate
or bracketas shown in Fig. 2. Upon the rod
o of piston < rests a similar frip &, composed
of the arms or bars p p’secured to a plate or
bracket ¢. These twotrips are placed along-
side the rail to be acted upon by the wheels
of a passingtrain, and to protect them against
injury, there will be employed, advisably, a
guard plate W, Figs. 2 and 6, which shall in-
close the tripsto a greater or less extent.

The operation is as follows: Starting with
the parts in the position shown in Fig. 1, a

train traveling to the left strikes the trip &
and depresses it, and the pistonsupon which
it is supported. As the piston descends, it
sets in motion the air within the branch ¢,
whieh motion is transmitted to the lowerface
of the piston ¢ and causes the latter to rise;
and of course when the piston rises, it, act-
ing through the connections b a, causes the
gate, signal, or arm B to be moved from a
vertical to a horizontal position. Of course
when the piston ¢ rises, the air above the
same is expelled from the upper part of the
eylinder or set in motion, and this moving
body of air acting upon the lower face of pis-
ton h, raises the latter and brings the trip I
resting upon the piston, up into position to
be acted upon by the train. After the train
has passed the crossing, it acts upon and de-
presses the trip I, and the body of confined
air is then moved in the opposite direction
through the depression of the piston . The
depression of piston /i causes a depression of
piston ¢, and a consequent return of the gate
arm B to itsnormal position, besides causing
an elevation of piston ¢ and a resetting of
trip G. After the mechanism is set in place,
the pipe C is charged with compressed air or
other suitable fluid, (at from two to four at-
mospheres, more or less,) by meansof a pump
or in any other suitable wmanner, and the
pipe then closed, or cut off from communica-
tion with the atmosphere. This gives me a
practically constant or unchanging medium
for transmitting motion from the pistons 7
and ¢; and as these pistons do not have to
compress the whole column of air, but merely
set it in motion, after compression it will be
seen that the work thrown upon themis very
slight.

The air within the main or pipe C should
be compressed to such an extent when the
apparatus is set up, as that upon the depres-
sion of either of the pistonsiors,the air will
be moved bodily within the pipes, without
further material compression. The pressure
upon both faces of the gate piston ¢ beiugthe
same, the said piston becomes balanced, and
partakes of a movement corresponding to the
movements of the pistons % ¢ by reason of
the interposition of the constant, unchang-
ing, and previously compressed body of air.

From the foregoing it will be noted that
when the trip I is depressed the pistons 7, ¢
and ¢ all move simultaneously, and that when
the trip G is depressed, the pistons also move
simultaneously,—the previous compression
of the air rendering the immediate actuation
of the gate-piston possible and certain upon
the depression of either of the trip-pistons.
It will be observed upon reference to IVig. 2
that the piston ¢ does not strike, and is not
limited in its movements by the ends of its
eylinder, but has a movement equal only to
thatofthe trip pistons. Inpracticethemove-
ment of the trip pistons is but four inches
and the depression of either has the effect
merely of raising or lowering the gate piston
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the same distance. If, therefore,the gate in
swinging down, should acquire (for any rea-
son) an undue impetus, its movement would
be retarded and cushioned by the body of
compressed air within the branch f; and any
strain or shock which would otherwise come
entirely upon the cylinder head will be thrown
upon or distributed through the large body
of air within the said branch f, thereby pre-
venting injury to the cylinder.

Inorderthat the body of air within the main
C may be kept constant, I form the gate eylin-
der as shown in Fig. 5. In the first place, the
cylinder is provided with four threaded holes
in its sides, so that the eylinder may be con-
nected with pipes extending from most any
direction,—the holes not used being closed by
plugs e as shown. Where this style of e¢ylin-
der is used also for the trip cylinders, one
hole will be left open to relieve the pistons /i ¢
from pressure and permit them to rise freely.
In the gate-cylinder where the compressed
air has access to the upper face of the piston,
care must be taken to prevent the escape of
the air around the piston rod, and to secure
this result I provide the cylinder with a head
r which is formed with a depending cup s,
fitting accurately within the eylinder,—the
head being provided with a flange ¢ which is
ground nicely to fit upon the end of the eyl-
inder where it is fastened by the bolts or
screws w. By making the joints between the

‘flange ¢ and the cylinder, and between the

cup s and the eylinder, true by grinding or
turning, or both, the eylinders will withstand
a pressure far in excess of that required, with-
outleakage. Cup sishollow and is provided
with upper and lower glands v and ¢+’ and
suitable packing nuts w and w’, the npper
gland v being elongated to form a guide for
the piston rod, and being grooved internally
asshown. Within the cup1placea quantity
of mercury and upon the latter a quantity of
oil. Now, if any air should pass the lower
gland »’ it will pass through the mercury and
oil and collect in the top of the hollow cup,
and when the pressure of the air within the
cup exceeds that within the cylinder, theonly
relief it can have is to displace the oil and
foree it up the spiral grooveinthe upper gland
v, thereby insuring a certain and desirable
lubrication of the piston rod. As the pack-
ing under the nut w will wipe off all excess
of oil at each movement of the piston rod, and
as the loss of this oil is the onlymeans afforded
for the escape of the air from the eylinder be-
low, it will be seen that a long time must
elapse before sufficient air will escape to ren-
der the signal or gate unreliable and re-charg-
ing of the main necessary.

While I prefer to employ cylinders of the
construction shown, under the trips, itis not
essential, as there is no occasion to prevent
the escape of air from above the pistons of

5 the trip cylinders.

Having thus deseribed my invention, what
I claim is—

1. In combination with an arm B; a cylin-
der; a piston mounted therein and connected
with the arm; a main closed to the outside
atmosphere, connected with the cylinder, and
containing a fluid under pressure to act upon
both faces of the piston; and means operated
by a train for setting the fluid in motion.

2. In combination with a main or pipe
closed to the outside atmosphere and contain-
ing a fluid under pressure; a eylinder and
piston at each end thereof for transmitting
motion to the fluid; an arm B; and a piston
mounted within a eylinder and interrupting
or dividing the fluid; the main connecting
with the latter eylinder above and below the
piston, whereby the piston and the arm B con-
nected therewith are balanced.

3. In combination witha main or pipe and
thecylindersarranged at theends thereof,and
constituting with the main, a closed air-tight
chamber containing a fluid under pressure; a
cylinder connected with the main at a point
between the ends of the latter and contain-
ing a piston whichissubjected on both faces
to the action of the fluid in the main, and
which piston divides the fluid into two dis-
tinet bodies, between or by which the piston
is balanced; an arm B operatively connected
with the said piston; pistons % ¢ mounted
within the cylinders at the ends of the main;
and trips actuated by the train to depress the
pistons in the end-cylinders, whereby when
either trip is depressed the other is elevated,
and the arm is moved positively by the con-
fined fluid.

4. In eombination with the gate B and its
actuating piston and cylinder, the springs Y
interposed between the arm and piston.

5. In combination with gate B and its arm
a; acylinder and piston; the plates X X con-
nected respectively with the arm a and the
rod of the piston; and springs Y Y connecting
the plates.

6. In conbination with a ecylinder and pis-
ton; a eylinder head » provided with cup s,
fitting within the eylinder and having the
glands v v" and packing nuts w w’.

7. In eombination with a cylinder and a
piston; means for supplying a compressed
fluid to the one side of the piston; a cylinder-
head r applied to the eylinder at that end at
which the fluid is admitted; a cup s carried
by the head and projecting into the cylinder
and containing a mercury seal and oil, and
suitable glands.

8. In combination with a cylinder and pis-
ton; acylinder head » provided with flange ¢;
bolts w eonnecting the head to the cylinder;
a cup s projecting into the cylinder; glands
v v’; and nuts w w'.

In witness whereof I hereunto set myhand
in the presence of two witnesses.

CHARLES A. BALL.

Witnesses:
‘WALTER 8. DODGE,
HorACE A. DODGE.
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