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an appropriate packing gland or stuffing box 11 
in the end cap or cover 2 of the cylinder. At its 
extreme end the piston rod 10 is provided with 
an eye 12, or it might be with any other appro 
priate fitting for connection to the door or other 
part to be operated. An exhaust or bleed port 
13 is provided in the end cover 2, this port being 
controlled by an adjustable Screw down needle 
valve 14 adapted to be locked in its adjusted 
position by a locking nut 15. At appropriate dis 
tances from the opposite ends of the cylinder 1, 
ports 16 and 17 extend through the cylinder wall, 
and Suitably Secured to the Outer periphery of 
the cylinder as by brazing or Welding is a dished 
member 18, the space 19 between which and the 
cylinder Wall is in constant COmnunication 
through ports 16 and 17. With the bore of the cyl 
inder 1. - 

An example of the appropriate distance of the 
ports 16 and 17 from the ends of the cylinder 
would be represented by so positioning these ports 
that after the engine has completed substantially 
one half of its stroke, the piston would be posi 
tioned so that the opposite ends of the cylinders 
would be interconnected through the by-pass. 
The length of this by-pass would be such that for 
given pressure conditions and speed of operation 
of the engine, a desired pressure would be built 
up in the right hand end of the engine (any one 
of Figures 1, 2 and 3) so that the final movement 
of the piston after the interconnection between 
the by-pass is broken would be cushioned. So that 
the engine would operate at a slower Speed to the 
end of its stroke. To put it another way, in the 
case of door operation by the engine, the by-pass 
would be positioned so that by the time the door 
reached a position where it might catch a person 
therein, a sufficient pressure would have built up 
in the cylinder end so that the door would com 
plete its final stroke at a slower Speed, making 
it possible for a person to extricate himself, O2, 
if necessary, to push the door partly Open for 
this purpose. - 

The operation of the engine illustrated in Fig 
ures 1, 2 and 3 is as follows:- 
With the parts in the position shown the cyl 

inder space at the right hand side of the piston 8 
is open to exhaust through the port 13, Con 
trolled by the needle valve 14. Ora motive fluid 
being admitted to the left hand end of the cyl 
inder through the port 6 the piston will be moved 
towards the right and on passing the ports 16 
pressure fluid will flow through the portS. 16, the 
space.19 and the portS 17 to the cylinder Space 
at the right hand Side of the moving pistOn 8. 
The ports 17 are of greater cross-sectional area, 
than exhaust port 13, and consequently con 
pressed air will be admitted to the cylinder space 
at the right hand Side of the pistOn 8 more 
rapidly that it can escape from Such Space 
through the exhaust port 13. Thus a counter 
pressure will be set up in said cylinder Space and 
will act on the right hand Side of the piston 8. 
Owing to the relatively large diameter of the pis 

5 ton rod 10 the pressure area at the right hand 
side of the piston 8 is relatively Small. The 
counter pressure referred to, whilst not being 
sufficient to prevent the pistOn 8 continuing its 
movement under the action of the motive fluid 
acting on its left hand Side or larger area, as it 
builds up, retard or slow down the movement of 
the piston. - 
Assuming the engine to be employed for clos 

ing a door and the door to meet an obstruction 
in its closing movement, Such for example, as 
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a perSon being accidentally caught between the 
door and the door frame or between the two 
doors of a pair of sliding doors, the movement 
of the piston 8 would be arrested, and owing 
to the building up of the counter pressure on 
the right hand side of the piston it would be 
pOSSible to Open the door by hand against the 
action of the pressure, acting on the left hand 
Or larger area of the piston, so as to release 
the person or remove the obstruction. On the 
removal of the obstruction to the closing of the 
door the piston 8. Will continue its interrupted 
nilovement SO aS to close the door, but owing to 
the counter pressure acting on the right hand 
Ol' Smaller pressure area of the piston, the move 
ment of the piston will not be sudden and rapid 
but Will be steady and relatively slow. When 
the piston in its travel passes beyond the ports 
17 further feed of pressure fluid from the cyl 
inder Space at the left hand side of the piston 
to tine cylinder space at the right hand side of 
the piston will be prevented and the pressure 
fluid trapped between the piston and the end 
cover 2 of the cylinder will serve to cushion the 
piston at the end of its power stroke owing to 
the restriction of the exhaust port 13. When 
the Supply of fluid pressure to the cylinder space 
at the left hand side of the piston 8 is shut 
Off the return stroke of the piston Will be made 
by the manual Opening of the door or doors 
aSSUiiniing the engine to be employed for closing 
a door Or doors. It Will be understood that when 
the Supply of motive fluid to the cylinder is shut 
off the cylinder Space at the left hand side of 
the piston 8 will be placed to exhaust. 

Referring now to Fig. 4, the engine shown in 
this figure differs from that shown in Fig. 1, 
in that the duct which, during the intermediate 
portion of the stroke of the piston provides com 
munication between the cylinder spaces at op 
posite sides of the piston, instead of being pro 
Wided externally of the cylinder i is constituted 
by a groove or recess 20 formed or cut in the 
inner side of the cylinder wall, the groove ex 
tending in a helical direction in the cylinder 
wall. It will be understood that on the piston 
8 passing the left hand end of the groove 20 
motive fluid from the left hand side of the piston 
will enter the groove and flow therein past the 
piston and into the cylinder Space at the right 
hand side of the piston, the operation being ex 
actly the same as with the construction shown 
in Fig. 1. The end cap 2 of the cylinder 1 in 
Fig. 4 is equipped with a needle valve 14 con 
trolling exhaust through the passage 13, the valve 
being locked in its adjusted position by a nut 
15, as in Figures 1, 2 and 3. In Figure 4, the 
valve is mounted in a separate block or member 
31 which is screwed into an aperture in the end 
??? 2. 
terminating in a yoke member 22, between pres 
Sure blocks 23, 24 in which a ball-ended stud 
20 is mounted, but it is to be understood that 
the particular formation of the free end of the 
piston rod and the manner of its connection 
to the part to be operated form no part of the 
present invention. 
The gland or stuffing box in the end cap 2 

through which the piston rod slides may com 

The piston rod. 10, in Fig. 4 is shown . 
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prise a portion to. which lubricant is supplied 4: 
by any appropriate means, such for example, as 
the grease cup or equivalent 26, Figs. 2 and 3, 
which supplies lubricant to a felt or other suitable 
pad or washer 27 in the said end cap 2. 
The engine shown in Fig. 4 may be equipped 
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with piston rod lubricating means similar to that 
shown in Figs. 2 and 3 or With any other conven 
ient lubricating means. 
Some of the constructional details described 

herein may be varied without departing from the 
invention. For example, instead of the duct af 
fording communication between the cylinder 
Spaces at opposite sides of the piston, when the 
latter is in the intermediate portion of its stroke, 
being provided by the dished member 18, FigS. 
1, 2 and 3, or the helical groove 20, Fig. 4, the duct 
Or channel might be provided by a portion of pipe 
appropriately connected at its end to ports in the 
cylinder Wall. 

Having now particularly described and ascer 
tained the nature of Our Said invention, and in 
What nanner the Sane is to be performed, We 
declare that What We claim is:- 

1. A Single acting fluid pressure engine, Con 
prising, in combination, a cylinder closed at both 
ends, a piston therein, a piston rod extending 
from one side of said piston, through the appro 
priate end cover of the cylinder, means for ad 
mitting pressure fluid to the cylinder at the 
end thereof remote from the said piston lod, a 
duct adapted after the piston has moved through 
a predetermined portion of its power Stroke to 
place the space on opposite sides of the piston in 
communication and to maintain. Such communi 
cation until the piston approaches the end of its 
power stroke, and an exhaust passage from the 
cylinder space at that end of the cylinder through 
which the piston rod works, said exhaust pas 
sage having a cross sectional area less than that 
of the said duct, whereby after an initial travel 
under full power the speed of the piston Will be 
reduced and said piston will be cushioned in the 
final portion of its movement. 

2. A single acting fluid pressure engine Con 
prising in combination, a cylinder closed at both 
ends, a piston therein, a piston rod extending 
from one side of said piston, through the appro 
priate end cover of the cylinder, means for admit 
ting pressure fluid to the cylinder at the ° endi 
thereof remote from the said piston rod, a duct 
adapted after the piston has moved through a 
predetermined portion of its power stroke to place 
the space on opposite sides of the piston in Con 
munication and to maintain such communication 
until the piston approaches the end of its power 
stroke, said duct being positioned externally of 
the cylinder, and an exhaust passage from the 
cylinder space at that end of the cylinder through 
which the piston rod works, said exhaust passage 
having a cross sectional area, less than that of the 
said duct, whereby after an initial travel under 
full power the speed of the piston Will be reduced 
and said piston will be cushioned in the final por 
tion of its movement. 

3. A single acting fluid pressure engine, con 
prising in combination a cylinder closed at both 
ends a piston therein, a piston rod extending from 
one side of said piston, through the appropriate 
end cover of the cylinder, means for admitting 

5 pressure fluid to the cylinder at the end thereof 
remote from the said piston rod, a duct adapted 
after the piston has moved through a predeter 
mined portion of its power stroke to place the 
space on opposite sides of the piston in Communi 
cation and to maintain such communication ui 
til the piston approaches the end of its power 
stroke, said duct being formed with a plate Se 
cured to the outer periphery of the cylinder, and 
ports being provided in the cylinder wall at ap 
propriate distances from the opposite ends of the 

3 
cylinder to place the space between said plate and 
the cylinder Wall in communication with the 
bore of the cylinder, and an exhaust passage from 
the cylinder space at that end of the cylinder 
through which the piston rod works, said exhaust 
passage having a cross sectional area less than 
that of the Said duct, whereby after an initial 
travel under full power the speed of the piston 
Will be reduced and Said piston Will be cushioned 
in the final portion of its movement, 

4. A single acting fluid pressure engine com 
prising in combination, a cylinder closed at both 
ends, a piston therein, a piston rod extending 
from One side of Said piston, through the appro 
priate end cover of the cylinder, means for ad 
mitting preSSure fluid to the cylinder at the end 
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thereof remote from the said piston rod, a duct 
adapted after the piston has moved through a 
predetermined portion of its power stroke to place 
the Space on opposite sides of the piston in com 
munication and to maintain such communica 
tion until the pistOn approaches the end of its 
power Stroke, said duct being a groove formed 
in the inner cylinder wall and extending through 
an appropriate portion of the length of the cylin 
der, and an exhaust passage from the cylinder 
Space at that end of the cylinder through which 
the piston rod Works, said passage having a cross 
Sectional area less than that of the said duct, 
Whereby after an initial travel under full power 
the Speed of the piston will be reduced and said 
piston will be cushioned in the final portion of its 
movement. 

5. A Single acting fluid pressure engine com 
prising in combination, a cylinder closed at both 
ends, a piston therein, a piston rod extending 
from One Side of Said piston, through the appro 
priate end cover of the cylinder, means for ad 
mitting pressure fluid to the cylinder at the end 
thereof remote from the said piston rod, a duct 
adapted after the piston has moved through a 
predetermined portion of its power stroke to 
place the Space. On opposite sides of the piston in 
communication and to maintain such communi 
cation until the piston approaches the end of its 
power Stroke, and an exhaust passage from the 
cylinder Space at that end of the cylinder 
through which the piston rod works, said exhaust 
paSSage having a cross sectional area less than 
that of the said duct, whereby after an initial 
travel under full power the speed of the piston 
Will be reduced and said piston will be cushioned 
in the final portion of its movement, said exhaust 
paSSage having an adjustable needle valve therein. 

6. A Single acting fluid pressure engine com 
prising in combination, a cylinder closed at both 
ends, a piston therein, a piston rod extending 
from One side of said piston, through the appro 
priate end cover of the cylinder, means for ad 
mitting fluid pressure to the cylinder at the end 
thereof, a duct adapted after the piston has 
moved through a predetermined portion of its 
power stroke for placing the space on opposite 
sides of the piston in communication and to 
maintain such communication until the piston 
approaches the end of its power stroke, and 
means forming an exhaust passage from the 
other end of the cylinder, said exhaust passage 
having a CrOSS Sectional area less than that of the 
Said duct, whereby after an initial travel under 
full power the speed of the piston will be reduced 
and said piston will be cushioned in the final 
portion of its movement. 

CUTHBERT. H. , CARDWELL. 
ROBERT II. D. ARTHURTON. 
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