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This invention involves improvements in pneu 
natic engine, particularly of the type known as 
a WaCUurn engine. 

Tihe g?nera? Gi:ject Of this invention is to pro 
vide an eKºreaedig y Sinplified form of pneumatic 
erigine costruiCieci SO that 3: the eginning of its 
Stoke it in OWes rapidly it towards the end of 
the Stroke it auto:Yiatically sicWS down in its speed 
of Irove; i.e., and is at that tina cushioned in 
Conig to 3, Stop. 
These and any other objects as will appear 

f’O?tin te fei?GY?ing di Sc}OSUÍre are Secured by 
33eans Cf this invenÉion. 
This invention resides Substantially in the corn 

bination, costriction, 2, rangeient and relative 
OC?Ë?On Of pa't ail a.g. Will appear firon the fol 

tion. 
}Wing 

is a side view of the engine Gif this ill 
y in eie VatiOn, ad piirty in CÍOSS 

in Viety of tie Waive icoking at it i 3. Fig. 2 is a, 
frcin Cine Side; 

ig. 3 is a Sijai ai View looking at the Valve from 
the opposite side; and 

ain edge elevaëiO32a} View thëreOf. 
ise itself consists of two cylinders i and 

2 at One end and ope at the other. 
"::ie: w Sagit at their open ends and are 
Secured together in this relation by ineans of an 
LLLLLLLLGLLLLL LmLLLLSL S LLzLLLL 00LLLLLLLLaL LLLLLLLGmLmmL0S YS 0LSLL LLLL LLLLCLLL 
for Fig. ... Sacin cylinder is logitiinally slot 
te?i inWFairdly from iËS open eid to 'o Vide a co 
tiñNICUS Ongitudiral Slo, 5 Which i S it? aiiginment 
vjita a Slot in tha ring 3. Tine COHPosite Cylin 
drica. Casing ibUS fGrmed may be Supported be 
tyeen igiaCkets 6 ai3f 28 Cross-COrinested by 

EalinS Cf rGS End í LitS i 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 10. These plugs are provided 
With centra bores vici are threaded to re 
ceive fluid pressure Supply pipes, not shown. 
The inner ends of the plugs 10 are recessed to 
forin 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 formined are the valve discS 14. These 
waive discs have Spaced projections i5 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. Frojecting from the Opposite face 
of the Valve disc is an annular ridge 16 Which 

(C. 2-44) 

forms a valve Seat positioned to contact With the 
Washer 13 which is preferably made of a Suitable 
iresilient or packing material. Extending through 
the Valve di SC Within the confines of the ridge 
16 iS a Sinal reStricted pOrt 17. At 18 are pistOS 
which are provided with large central passages 
theretirough as shown. Secured to the opposed 
faces of the pistoins are netal discs formed to 
provide central cup shaped portions 19 and an 
Liai fange potions 20. These discs are Secured 

to the pistons by ineans of rings 21 and machine 
SCreWS as SiOWI. At 22 is a coupling inenber 
lia.Viing a transversely extending airn 23 winich 
projects through the slot 5 formed in the cylin 
derS So as to be longitidinally stidable therein. 
Threadedly secured to each end of the coupling 
ier8 is a hollow piston rod 24 which has a 
reduced threaded end which passes through 
aia opening in the center of the cup 19 and which 
receives a, nut 30 SC that the piston rods are con 
nected to the pistons through the discs, as will be 
apparent. Slidabiy Inounted in the piston rods 
ake Irods 26 Which aire provided With enarged 
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 
exactly the same in construction. 

the operation of this structure Will now be 
giver: JaSed UPOH the assumption that the engine 
is at rest at One extreme position which, in the 
CaSe Of door Cperation, may be aSSUmed to be door 
cOSed position. At this time cyinder 1 is coin 
nected to a Vacuum Source and cylinder 2 is con. 
nected to the attosphere. The space between 
the pistons being open to the atmosphere through 
the slot 5 attinospheric pressure will be balanced 
On these faces. Cylinder 1 being connected to 
a, Vacuun Source the parts Will be in the position 
ShoWn. When cylinder 2 is connected to the 
WaCUL, SOLErce and cylinder 1 is connected to 
the atmosphere the pressure against piston. 18 
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 
hold it in the position shown at the lefthand end 
Of the engine. Thus air at atmospheric pressure 
Will paSS through port i1 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 
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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 innediately cause valve 
14 at the righthand end to move over from the 
dotted position shown to 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 pistons 
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 
enter's cylinder i must then pass through the 
restricted passage 17. The pistons will, there 
fore, slow down in their movement and during 
the remainder of their stroke move much more 
slowly. As soon as the rod 26 at the righthand 
end of the engine engages valve 14 at the right 
hand end spring 27 in the righthand piston rod 
24 Will begin to impress which will give Some 
further Cushionirag 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 operations 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 open to 
the atmospihere 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 to be strict 
ly limited to the disclosure as given for pur 
poses of illustration but rather to the scope 
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 

1,942,543 
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 in Wardly pro 
jecting cups and Opening out.Wardly 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 Iridge and COInstructed 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 pistois, 
Said rods being arranged to alternately engage 
said valves to hold them unseated. 

3. A pneumatic engine coprising a cylinder 
having closed ends shaped to form in Wardly pro 
jecting cups and opening outwardly of the cylin 
der, ported plugs in Said CupS üO for II. Valve 
chambers, slidable valves in Said chanbers each 
having an annular ridge Oxn is illner 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 eagh 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 siidably nount 
ed in the hollow piston rods and springs therein 
for urging the rods to project the pistons, said 
rods being arranged to alternately engage said 
Valves to hold then unseated, and means con 
nected to the piston rods and projecting through 
the wall of the cylinder for attachment 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 
pas&ages, a pair Of pistoins 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 fron the piston rods, said rods being 
arranged to alternately engage Said valves to hold 
then unseated for a portion of the stroke of the 
pistons. 

PARIS R. FORMAN. 
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