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Original application filed April 21, 1911, Serial No. 622,850. Divided and this application filed Qctober 13,

1911.

To all whom it may concern:

Be it known that I, Asrox Horrox, citi-
zen of the United States, residing at Cole-
man, in the county of Midland and State of
Michigan, have invented certain new and
useful Improvements in Cushioning Devices,
of which the following is a specification.

My inventicn relates to cushioning de-
vices such as are used for checking moving
parts such as doors, gates, drawbridges, etc.,
and particularly to cushioning devices which
include in their organization a cushioning
cylinder and a coacting piston acting to
compress fluid within the cylinder and so
check the movement of the piston.

The primary object of my invention 1s to
provide a very simple and effective cushion-
ing device in which the piston is gradually
cushioned to a.constantlyincreasing degree as
it nears the end of its travel in one direction,
but is relatively freely movable in a reverse
direction.

A further object is to provide in connec-
tion with the cylinder and piston of the
character described a mechanism whereby
the piston will cushion upon a full move-
ment frem a middle point in either diree-
tion of a movable member to which it is op-
eratively connected.

A further object is to provide a cushion-
ing mechanism which is peculiarly adapted
to certain switches, gates and other like
parts forming part of the automatic trans-
portation system disclosed in my pending
application, Serial No. 622,850, filed April
91, 1911, of which case this is a division.

My invention is illustrated in the accom-
panying drawings wherein:

Tigure 1 is a longitudinal section of a
cushioning cylinder and piston constructed
in accordance with my invention. Fig. 2 is
a perspective view of the parts of the piston
detached from each other. Fig. 3 is a plan
view of the piston head proper. Fig. 4 is a
side elevation of a section of a transporta-
tion system showing my invention applied
thereto, the parts being 1n the position taken
when the movable element is in a horizontal
position. Tig. 5 is a like view te Fig. 4 but
showing the parts in the pesition when the
movable member is at midway of its travel.
Tig. 6 is a like view to Figs. 4 and 5 but
showing the parts in the position when the
movable element is in a vertical position or
at right angles to the cpening it is designed

Serial No. 654,525.

to close. Tig. 7 is a section on the line 7T—7
of Fig. 4. Tig. 8 is a side elevation of a
section of track and supports showing my
invention applied thereto but with another
form of mechanism. Fig. 9 is a side eleva-
tion of a section of track showing another
manner in which my cushioning device may
be applied to cushion a movable element.

Corresponding and like parts are referred
to in the following description and indicated
in all the views of the accompanying draw-
ings by the same reference characters.

I will first describe the detailed construe-
tion of the cushioning cylinder and then the
mechanism whereby the cushioning cylinder
is operated.

Referring to Figs. 1 to 3, 1 designates a
cylinder of any suitable length and diame-
ter, within which operates a pisten rod 2.
One end of the cylinder 1 is closed by a
head 3 through which passes the pisten rod
and by a cap 4. The other end of the cyl-
inderis closed by a head 11 and by a cap hav-
ing thereon a pivot lug 11*. Mounted upon
the piston rod 2 is the piston 6 which is pro-
vided with a plurality of relatively large
openings 13 and with a plurality of rela-
tively small openings 14. As illustrated, the
large openings 13 are arranged in a circle
around the piston rod and the openings 14
are placed diametrically opposite each other
and near to the margin of the piston. Dis-
posed upon the piston rod 2 above the
piston 6 1s a perforated dash-plate 5 formed
with a central hub which loosely surrounds
the piston rod 2. Cn the side of the piston
opposite to the dash-plate 5 is a valve 7
which as shown is annular in form and of
less diameter than the piston 6 but of such
diameter that when the valve is forced into
position against the adjacent face of the
piston, the valve will close the openings 13.
The valve 7 plays freely up and down on a
cellar 9. It 1s to be particularly noted that
the valve does not clese the openings 13 at
any time. Disposed at the end of the piston
rod is a nut 10 and between the nut and the
valve 7 is a washer 10%

The inside face of the cylinder is formed
with a plurality of longitudinally extending
tapering grooves 12 cut in the wall of the
barrel. These grooves do not extend the
full length of the barrel but terminate a
short distance from the bottom thereof. The
grooves are preferably cut quite deep near
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the top and not only become shallower as
they near the bottom of the cylinder but
also become narrower. These grooves 12 arve
for the purpose of allowing the piston to
have a free action near the top of the cyl-
inder or at the beginning of the stroke and
vet gradually retard the motion of the pis-
ton as it moves downward, the piston being
fully cushioned near the bottom of the cyl-
inder after the piston passes by the lower
ends of the grooves 12. At this point the
oil or other fluid which is contained within
the cylinder has no other escape except
through the small ports 14 in the outer mar-
gin of the piston. These grooves also se-
cure a much quicker action of the piston by
allowing the oil to freely pass around the
piston at the beginning of the stroke, but
gradually retarding the motion of the piston
as it nears the end of its stroke without any
sudden jar during the stroke. Upon the up
stroke of the piston the valve 7 lowers and
allows the oil in the upper portion of the
cylinder to pass through the ports 13 to
the lower portion of the cylinder, thus allow-
ing the piston to move relatively easily from
the bottom of the cylinder toward the top
thereof. Upon a downward movement of
the piston, as stated before, the valve 7 is
forced upward against the piston and closes
the ports 13.

The dash-plate 5 slides freely up and
down on the piston rod and is perforated
so as not to materially retard the upward
stroke of the piston. On the downward
stroke of the piston, however, the dash-
plate partially floats and the oil that rushes
around and above the piston dashes against
this plate and the plate prevents the oil
from dashing against theftop head 8 and out
arcund the central opening in the head for
the passage of the piston rod.

It will be obvious that the cushion can
be niade to cushion equally as well upon the
up stroke as upon the down stroke by simply
veversing the grooves 12 in the cylinder wall
so that the grooves taper upwardly instead
of downwardly, and by reversing the posi-
tion of the valve T so that it will rest upon
the upper face of the piston and not upon
its lower face. Where the cushion is to be
used with air as a cushioning medium, the
size of the grooves 12 in the cylinder are
reduced and the ports somewhat modified.

As before stated, one of the main objects
of my invention is to provide mechanism
whereby the piston of the cushioning ecyl-
inder above described may be shifted to 1ts
cushioning positien upon the full actuation
of a novable member in either direction.
While my mechanism may be used in con-
nection with any member which is movable
backward and forward through a prede-
termined distance, and may be used for cush-
ioning doors, gates, platforms and other re-
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ciprocatory elements which it is desived to
cushion at the extremities of theiv movement
in either direction, I have particularly de-
signed the construction for use with a frans-
portation system in which is provided an
elevated track, this track being interrupted
at intervals. In these intervals and connect-
ing the two sections of the track are dis-
posed a variety of switches or gates fully
lustrated in the pending application before
referred to.

Certain of the switches are normal vy held
in a vertical position but may be turned to
a horizontal position or to a position slightly
below the horizontal. Certain of the other
switches remain normally in a hovizental po-
sition but may be depressed below a horizontal
position to permit the shunting of a vehicle
from an wpper track to a lower track. These
switches are relatively heavy and when a
car is on the switch and the switch drops
from one position to another, it is obvious
that provision must be made for cushioning
the switch so as to prevent any jar to the
switeh, the car or the contents. Further, the
switches are counterweighted so that when
the car passes from the switch they will rise
to their normal position. It is obvions that
means must be provided for cushioning the
switch or gate under these circumstances.
It will further be seen that it is particularly
necessary in the construction rveferrved to
that mesns be provided for cushioning the
switch or gate both upon a downward move-
ment and upon an upward movement. and
in order to obviate the necessity of using
two cushioning devices opposed to each
other, I have provided a double acting cush-
loning mechanism, that is, & mechanism
which will act upon a movement from a mid-
dle position in either divection to force the
cushioning piston from its initial position to
a final or cushioning position.

In Fig. 4 I show a portion of a track sup-
porting structure and a gate or switeh such
as described in my prior application before
veferred to. As illustrated, there is an
upper frack designated A which is sup-
ported upon vertical standards B. Piv-
otally connected to the projecting ends of
the rail A is a member C which constitutes
a continuation of the track A, and which
bridges .a gap between the {rack A and a
track not shown, when the member ¢ is
turned to an approximately horizontal posi-
tion. This member C which consists of two
oppositely disposed, parallel rails has the
rearwardly extending arms D, these arms
being counterweighted as at 4. Mounted
upon the standard B is the cushioning cyl-
inder 15 which is pivoted at its lower end
by means of the lug 11* to a bracket 16 pro-
jecting from the standard B. This pivotal
support for the lower end of the cylinder 15
allows a slight motion of the upper end of
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the cylinder. The rear ends of the arms D
are connected by means of a transverse bar,
and pivotally connected to this transverse
bar and depending therefrom are the op-
positely disposed rods 17. The lower ends
of these rods are connected by a cross bar
18, and pivoted to this bar is the down-
wardly extending link 19 which at its lower
end is pivotally mounted in the lower end
of a depending bracket 20 supported from
the main structure by any suitable means
as by the cross bar 21. Projecting upwardly
from the cross bar 21 is the standard or
bracket 22. Pivoted intermediate its ends
to the upper end of the standard 22 is the
lever 28 which is pivotally connected at one
end to the piston rod 24 of the cushioning
cylinder 15, and at its other end is pivotally
connected to a link 25 which extends ver-
tically downward and is pivoted to the link
or connecting rod 19 intermediate its ends.
It will be seen that the rod 19 and the lever
98 are parallel to each other and that the
members 17 and the links 25 are normally
parallel. In its normal position, the gate C
is horizontal as shown in Fig. 4, and as it is
raised and when it has reached the middle
of its travel, the parts assume the position
shown in Fig. 5. The depression of the
rear or counterweighted end of the member
C acts to depress the link 17 and to depress
the free end of the link 19, which through
the link 25 draws downward on one end of
the lever 23 and raises the piston.

Tt will be seen from Fig. 5 that the pis-
ton, when the gate is half way through its
travel, is fully retracted, and 1t will be fur-
ther seen from Fig. 6 that as the gate moves
to a vertical position, the links 17 will be
drawn forward, thus pushing upward
again on one end of the lever 23 and de-
pressing the piston. As the piston is de-
pressed within the cylinder 15, the piston
will be cushioned toward the end of its
travel. A depression of the gate from a
vertical pesition to a horizontal position
acts in precisely the same way. When the
gate has reached the middle position shown
in Fig. 5, the piston will be fully retracted.
When the gate reaches the horizontal posi-
tion, the parts will be in the position shown
in Fig. 4 and the piston will be forced
downward. It will thus be seen that the
piston is cushioned just before the gate
reaches either its fully horizontal position
or its fully vertical position, and hence that
the cushion is double acting, that is, the pis-
ton of the cushion is fully drawn out and
then fully closed by one full motion of the
gate or other pivoted member, either by
opening this gate or member or closing the
same, and it will thus be seen that the gate
is cushioned just before it is fully opened,
the same as it is just before the gate is fully
closed, though the cushioning devices do not
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start to act until the gate is partially opened
or partially closed and then act very lightly
at the beginning of the downward stroke
of the piston but gradually retarding the
motion until near the end of the stroke
when a full cushioning is secured.

In Fig. 8 is shown another form of my in-
vention, that is, ancther system of levers
and links whereby a movable member such
as a gate or door may be connected to a
double acting cushion. T have shown for
the sake of illustration this combination of
levers as applied to such a gate as that be-
fore described, but I of course do not wish
to be limited to this application of the in-
vention. In this figure, 26 designates the
gate having a rearwardly extending arm 27
carrying a counterweight 28. Extending
downward from any suitable support ad-
jacent to the rail, as for instance a cross bar
29, is a bracket 80, on the lower end of
which is pivoted a lever 31. One end of this
lever is connected to the piston rod 32 of the
cushioning cylinder 33 which is of precisely
the same form as that previously described
and which is pivotally supported at its lower
end. Also depending from the structure
and supported in any suitable manner is a
bracket 34 upon which is mounted the two-
armed lever 85 which is preferably counter-
weighted as at 36. The arms 37 and 38 of
the lever are angularly arranged with rela-
tion to-each other and the extremity of the
depending arm 37 is connected by means of
a link 89 to the arm or arms 27 which form
the extension of the gate 26. The arm 38
of the two-armed lever is connected by a
link 40 to the forward extremity of the lever
31. The operation of this arrangement of
levers is precisely the same as that before
described. When the gate 26 is raised from
& horizontal position or lowered from a
vertical position to a point midway in its
travel, as indicated by dotted lines, the piv-
ctal point 41, that is, the point of connection
of the link 39 to the arm or arms 27 will
take the position shown in dotted lines, and
link 89 will extend in alinement with the
arm or arms 27. This will cause the pivot
42 which connects the link 39 and the arm
3T to swing along an arc e—f, thus rotating
lever 85 on its pivot which will draw down-
ward on the link 40, rotating the lever 31
and drawing up on the piston rod 32 of the
cushioning cylinder 33. When the parts
have reached the position shown in dotted
lines, it will be seen that the piston rod 32
is drawn out to its fullest exfent and any
movement up or down from the middle posi-
tion shown 1n dotted lines will cause a de-
pression of the piston rod, and the piston
rod will be fully depressed when the gate 26
ig fully opened in a vertical position or
when the gate is fully closed as shown in
full lines.
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While T have 1efe11‘ed above to the gate
moving in a vertical plane from a vertical
posmon to a horizontal position, I want it
distinetly understood that the gate or other
pivotal mevable member might move in a
horizontal plane without any change in the
mode of opgr‘”lon .

I do not wish to limit myself to the use
of the cushioning cylinder and piston shown
in Figs. 1 and 2 in combination with any
p(uugu](u stetn of levers whereby the
double cushioning effect may be produced,
as in many instances only a single cushion-
mg effect 15 desived.

In ¥ig. 9 I show an arvrangement where-
in a moving member, in this case a gwiteh
such asg is fully illustrated in my prior ap-
phication, is cuslnoned upon its descent, but
when released 1s free io vise under the ac-
counterweights without any cush-
ion. In this figure, 43, 44 and 45 designate
the structure upon swhich the switch is
mounted. The switch rails are designated
46. The rails, only one of which is shown,
are supported upon cross bars 54, 54*. The
cross bar 54% ig supported by means of an
anguiar link 48 which is pi\'oted at 49 to a
cross bar 50 carried by the vertical stand-
ards 45. Depending from the longitudinal
angle iron 43 is a link 31, to the lower
end of which is pivoted a lever 52 counter-
weighted at ope end and at its other end
pivotally connected as at 53 to the link 48.
The rear end of the lever 52 is in turn piv-
otally connected to a depending link 522
which extends down from the cross bar 54.
It will be ob\ rious that the counterweight
on 1(3ver 59 acts to hold the rails in their
raised position but that when a sufficient
\"ewht (()lll(’* upon the rails, the rails will be
depressed bodily. Pivotally attached to the
cross bar 54, which in turn is attached to the
links 52* is the piston rod 33 carrying a
piston which fits within the cushioning cyl-
inder 56 whiely is of precisely the same form
as previously deseribed. In this arrange-
ment when the switch 1 lowered by the
weight of a car, the piston rod in the cush-
ion eylinder moves downward and, as be-
fore explained, the piston moves freely at
the beginning of the streke but gradually
retards the motion as the piston moves
downward and fully cushions the load after
the piston has passed by the ends of the
longitndinal ("I()()VeS cut in the inner face
of the cvlinder. The oil or other fluid
Passes freely alound the piston at the be-
cinmng of the stroke through the grooves
in the eylinder wall, and as these grooves
gradually get smaller as the piston lowers,
the cushicning Auid will not pass through as
fast from the space below the piston to the
space above the piston and, therefore, the
motion will be retarded. After the p]ston
passes the lower ends of the grooves in the

tion of the
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cylinder wall, the cushioning fluid will have
no further eccape except tlu*omh the small
holes in the outer edge of the piston. By
this arrangement there is no cushioning ac-
ticn upon the up stroke of the piston but the
upward movement of the piston is somewhat
retarded, however, by the action of the cush-
ioning fluid which prevents too quick a lift
cf the switch. The cushion attached to
the switch as shown in Fig. 9 has a single
downward stroke for the downv*‘ud move-
ment of the switch and, therefore, may he
termed a single acting cushion in contradis-
tinction to the cushloning mechanism here-
tofore described.

While T have designed this cushion espe-
cially for the transportation system set forth
in my prior application, I do not wish to be
limited to this use as the cushion and its
actuating mechanism may be modified to
suit a Iarge variety of different uses.

What T claim is:

A cushioning device including a cylin-
der having longitudinally extending erooves
in its wall, a piston rod, a piston mounted
on the rod and operating within the cylin-
der, said piston having relatively large open-
Ings disposed Alound the center and rela-
tiv ely small openings on its margin, a shift-
able valve on the piston rod having a diame-
ter large enough to close the relatively large
openings but not the small openings, and a
disk slidably mounted upon the piston rod
on the face opposite from the valve, said
disk being formed with a plurality of open-
ings.

2. A cushioning device of the character
described including a cylinder having lon-
gitudinal grooves extending from one end of
the cylinder nearly to the opposite end, said
grooves tapering from the first named end
to the last named end, a piston vod within
the cylinder, a piston thereon formed with
a plurality of relatively large centrally dis-
posed openings and a plurality of relatively
small marginal openings, a valve slidably
mounted on the pisten rod and having such
diameter that the valve will close the rela-
tively large openings in the piston when the
})1st0n Is moving in one direction but not the
stnall openings thercof, and a disk oppositely
disposed to the valve and slidably mounted
on the piston rod, said disk having a spac-
ing member pwven’cmg contact between the
disk and the piston, said disk being perfo-
rated.

3. A cushioning device including a cylin-
der, a piston therein cushioning upon a
movement in one direction within the eylin-
der, an element movable in two. directions,
and mechanism operatively connecting the
movable element and the piston and acting
to draw the piston away from the cushion-
ing end of the cylinder upon a movement of
the said movable element in either direc-
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tion to a middle position but forcing the pis-

. ton toward the cushioning end of the cylin-

der when said element 1s moved from its
middle position to either end of its travel.

4. A cushioning device including a cylin-
der, a piston therein cushioning upon a
movement in one direction, an element mov-
able in two directions, a lever connected to
the piston, and mechanism interposed be-
tween and connecting the movable element
and the piston, causing a movement of the
piston away from the cushioning end of the
cylinder upon a movement of the movable
element from either end of its travel to a
middle position, and causing a movement of
the piston toward the cushioning end of the
cylinder upon a movement of the movable
element from its middle position toward
either end of its travel.

5. A cushioning device of the character
described, a cushioning cylinder, a piston
operating therein and having a piston rod,

S

an element movable in opposite directions,
an arm carried by the movable element and
movable therewith, a lever connected at one

end to said piston rod, and links operatively

connecting the arm with said lever acting to
shift said lever from one extreme of its
movement to the other upon a movement of
the movable member from either extreme of
its movement to a middle position thus shift-
ing the piston away from the cushioning end
of the cylinder and acting upen a further
movement of the movable element from its
middle position to an extreme position to re-
verse the movement of the lever and the pis-
ton connected thereto and force the piston
toward the cushioning end of the cylinder.
In testimony whereof I affix my signature
in presence of two witnesses. ’
AARON HORTON. |[r.s.]
Witnesses:
Joswpu M. Domzrry,
Joux P. Lze.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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