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This invantion involves improvements in pneu-
matic engine, particularly of the type known as
5 vacuum engine.

The general ciyject of this invention iz to pro-
vide an exceadingty simplifisd form of pneumatic
engine constructed so that at the beginning of its
stroke. it moves rapidly bul towards the end of
the stroke it automatically slows down in ifs speed
of moverment and is at that time cushioned in
coming o a stop.

These and many other obkjects as will appear
from the following disclosure are sescured by
neans of this invention.

This invention resides substantiaily in the com-
hination, construction, arrangement and relative
location of parts ail as will appear from the fol-
lowing detailed description.

Relerring to the drawing—

igure 1 iz a side view cof the engine of this in-
i 1y in eievation and partly in cross-

at it

jol

n view of the vaive looking

from one side;
Pig. 3 is g similar view loocking at the valve from

Fig. 4 is an edge elevational view thareof.
The engine itself consists of two cylinders 1 and
:0sed at ons end and open at the cther.
ders abut at their open ends and are
ether in this relation by means of an

from Fig af:
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tinuocus longitudinal slot 5 which is in alignment
it ring 3. 'The composite cylin-

be supported be-
14 are cross-connected by
nubs 7 and 8.

The end walls of the cylinders are provided
with central internally projecting cups 9 which
are internally threaded at their outer ends to
receive the plugs 18, These plugs are provided
with central bores 11 which are threaded to re-
ceive fluid pressure supply pipes, not shown.
The inner ends of the plugs 10 are recessed to
form annular loops 12 which rest against the
washers 13 resting against the end walls of the
cups to form seals therewith. Within cham-
bers thus formed are the valve discs 14, These
valve discs have spaced projections 15 arranged
around the peripheries thereof to form, in con-
junction with the walls of the recess in the plugs,
arcuate passages as will be apparent to one skilled
in the art. Projecting from the opposite face
of the valve disc is an annular ridge 16 which
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forms a valve seat positioned to contact with the
washer 13 which is preferably made of a suitable
resilient or packing material. - Extending through
the valve disc within the confines of the ridge
16 is a small restricted port 17. At 18 are pistons
which are provided with large central passages
therethivough as shown. Secured to the opposed
faces of the pistons are metal discs formed to
provide central cup shaped portions 19 and an-
nular fiange portions 20. These discs are secured
to the pistons by means of rings 21 and machine
screws as shown, At 22 is a coupling member
liaving a transversely extending arm 23 which
projects through the slet 5 formed in the cylin-
ders so as to be longitudinally slidable therein.
Tareadedly secured to each end of the coupling
member is a hollow piston red 24 which has a
reduced threaded end which passes through
an opening in the center of the cup 19 and which
receives g nut 30 s¢ that the piston rods are con-
nected to the pistons through the dises, as will be
apparent. Slidably mounted in the piston rods
are rods 28 which are provided with enlarged
cup shaped ends 25 slidable within the piston
rods. Springs 27 lie between the cups 25 and the
coupling member. The cups 9 and the washers
13 are provided with central openings through
which the rods 26 may pass to engage the valves
14. As will be apparent from the drawing in
the above description each end of the engine is
ezactly the same in construction.

The operation of this structure will now be
giver based upon the assumption that the engine -
is at rest at one extreme position which, in the
case of door operation, may be assumed to be door
closed position. At this time cylinder 1 is con-
nectaed to & vacuum source and cylinder 2 is con-
nected to the atmosphere. The space between
the pistons being open to the atmosphere through
the slot 5 atmospheric pressure will be balanced
on these faces. Cylinder 1 being connected to
a vacuum source the parts will be in the position
shown. When cylinder 2 is connected to the
vacuum scurce and cylinder 1 is connected to
the atmosphere the pressure against piston 18 799
will move the entire piston assembly and con-
nected parts to the right. The first movement
of these parts will be rapid because spring 27
will hold rod 26 in engagement with valve 14 to
holg it in the position shown at the lefthand end 105
of the engine. Thus air at atmospheric pressure
will pass through port 11 around valve 14 through
the arcuate passages and through the opening in
cup 9 into the space between the end wall of the
cylinder and the piston. It should be noted that 139
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the piston is provided with an annular ridge to
hold it spaced away from the end wall of the
cylinder so that the air may act on the face of
the piston. The air will also act upon the inner
wall of cup 19. The connection of cylinder 2 of
the vacuum source will immediately cause valve
14 at the righthand end to move over from the
dotted position shown fto a position similar to
that of valve 14, as shown in the drawing, at the
lefthand end of the engine. The piston and con-
nected parts will, therefore, move rapidly to the
right until piston rod 24 and cup 25 engage at
which time spring 27 will have completely pro-
jected rod 26. Further movement of the pistens
and their connected parts will cause rod 26 to
move out of engagement with valve 14 at the left-
hand end of the engine. As soon as this happens
the inrushing air moving past this valve will
cause it to move to the right so that the annular
ridge 16 will seat on gasket 13 and cut off the
supply of air at this point. Any further air which
enters cylinder 1 must then pass through the
restricted passage 17. The pistons will, theré-
fore, slow down in their movenient and during
the remainder of their stroke move mucihx more
slowly. As soon as the rod 25 at the righthand
end of the engine engages valve 14 at the right-
hand end spring 27 in the righthand piston rod
24 will hegin to impress which will give some
further cushioning action. Upon a reversal of
connections so that cylinder 2 is connected to
the atmosphere and cylinder 1 is connected to a
vacuum source the reverse operaticns will occur.
Of :course, when the engine is at rest the vacuum
source will be continuously connected to the
proper cylinder with the other cylinder opén to
the atmosphere so that the pistons and connected
parts will remain in that position.

From the above description it will be appar-
ent that this invention resides in certain prin-
ciples of construction and operation which may
be embodied in apparatus of other physical
forms and I do not, therefore, desire tc be strict-
ly limited to the disclosure as given for pur-~
poses of illustration but rather to the scopé
of the appended claims.

What I seek to secure by United States Let-
ters Patent is:

1. A pneumatic engine comprising a cylinder
having closed ends shaped to form inwardly pro-
jecting cups and opening outwardly of the cylin-
der, ported plugs in said cups to form valve cham-
bers, slidable valves in said chambers each hav-
ing an annular ridge on its inner face, a re-
stricted port therethrough opening within the area
of the ridge and constructed to permit free pas-
sage of air thereby, a seat in each chamber to be
engaged by the ridge of the valve therein, a pair
of connected pistons in said cylinder and spring
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pressed rods slidably mounted on the pistons and
arranged to engage said valves to alternately hold
them unseated during a portion of the stroke
of the piston.

2. A pneumatic engine comprising a cylinder
having closed ends shaped to form inwardly pro-
jecting eups and opening outwardly of the cyl-
inder, ported plugs in said cups to form valve
chambers, slidable valves in said chambers each
having an annular ridge on its inner face, a re-
stricted port therethrough opening within the
area of the ridge and constructed to permit free
passage of air thereby, a seat in each chamber to
be engaged by the ridge of the valve therein, a
pair of pistons in said cylinder, hollow piston
rods connecting said pistons, rods slidably mount-
ed in the hollow piston rods and springs there-
in for urging the rods to project the pistons,
said rods being arranged to alternately engage
said valves to hold them unseated.

3. A pneumatic engine comprising a cylinder
having cicsed ends shaped to form inwardly pro-
jeeting cups and opening outwardly of the cylin-~
der, ported plugs in said cups to form valve
chambers, slidable valves in said chambers each
having an annular ridge on its inner face, a re-
stricted port therethrough opening within the
area of the ridge and constructed to permit free
passage of air thereby, a seat in each chamber to
be engaged by the ridge of the valve therein, a
pair of pistons in said cylinder, hollow piston
rods connecting said pistons, rods slidably mount-
ed in the hollow piston rods and springs thersin
for urging the rods to project the pistons, said
rods being arranged to alternately engage said
valves to hold them unseated, and means con-
nected to the piston rods and projecting through
the wall of the cylinder for attachiment to parts
to be operated.

4. A pneumatic engine comprising a cylinder
having end walls formed with cups projecting
inwardly of the cylinder, ported plugs mounted
in said cups to form valve chambers, a slidable
valve in each chamber having an annular ridge
on its inner face, a restricted port through the
wall thereof opening within the area of the ridge
and peripheral recesses to provide unrestricted air
passages, a pair of pistons having central open-
ings so that they can telescope with said cups,
hollow piston rods, means for connecting said
rods together as a unit, means for connecting
the outer ends of the rods to the pistons, rods
slidably mounted in the hollow piston rods and
springs in the piston rods for causing said rods
to project from the piston rods, sald rods being
arranged to alternately engage said valves to hold
them unseated for a portion of the strocke of the
pistons.
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