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My invention relates to a fluid motor, and re 
lates in particular to the construction of Small 
fluid motors of portable character adapted for 
reciprocation of a tool or Working member mov 
ably secured to the portable motor structure. 

It is found that there are certain mechanical 
operations which can be performed only by recip 
rocating motion of a tool or working part. For 
example, the filing of dies requires the use of a 
file in reciprocating motion. Until lately work of 
this character has been done manually, but now 
filing machines are employed, in which the file is 
reciprocated through a hole in a table, and the die 
to be filed is moved on this table relative to the 
file, which operates in a fixed position. My in 
vention provides a relatively light fluid motor to 
which a tool, such as a file, may be secured, this motor being of such compact size and light weight 
that it may be moved by a workman relative to 
the object to be filed, thereby greatly expediting 
the filing operation. As a further example, it is 
found that polishing, rubbing, and Sanding opera 
tions are best performed with a reciprocating mo 
tion, rather than with a circular motion, and in 
the absence of suitable mechanical devices adapt 
ed to be moved relative to the Surface of the work 
to be polished, a great deal of Such work is now 
done by hand. My present invention is especially 
adapted for use as a mechanical polishing or rub 
bing device, adapted to hold a suitable rubbing 
pad, sheet of abrasive material, etc., and adapted 
to be manually moved across the surface of the 
work. As a polishing device, my invention is of 
especial value for the reason that it efficiently pro 
duces a high frequency reciprocation of a polish 
ing or rubbing pad, thereby minimizing the time 
and the human effort required for a given job. 

It is an object of my invention to provide a 
simple form of fluid motor having a reciprocating 
-piston of double-end character adapted to oper 
ate in a cylinder bore, the device having a simple 
valve means for controlling the flow of fluid under 
pressure to the ends of the piston member, and 
for transmitting reciprocating motion from the 
piston to the working member of the device. 

It is an object of the invention to provide a de 
vice of the above character in which the piston 
bore, valve bore, and fluid paSSages are formed 
from end to end of a body by simple boring and 
reaming operations, and having end plates which 
are fitted upon the end of the body So as to close 
these paSSageS. 

It is a further object of the invention to pro 
vide a device of the above character having a 
simple and rugged construction, in which con 

nection to the reciprocating piston member is 
made through openings in the center of the body 
containing the cylinder bore in which the piston 
Operates, it being a further feature of this inven 
tion to provide a simple means for controlling 60 
the extremes of movement of the piston member 
and for producing an essentially harmonic move 
ment of the piston member, whereby a pounding 
action of the operating parts of the device is re 
duced to a minimum. 65 
/ It is a further object of my invention to provide 
a motivating device of the above character hav 
ing a fly-wheel therein for minimizing vibration 
by counterbalancing the movement of the recip 
rocating parts. An especial feature of this device 70 
is that a fly-wheel is employed which operates 
at Sufficiently high speed to provide a stabilizing 
effect through use of gyroscopic action of the fly 
wheel so that a smooth manipulation of the de 
vice over the surface being treated is attained. 75 
Further objects and advantages of the inven 

tion will be made evident throughout the foll 
lowing part of the specification. 

Referring to the drawings, which are for illus 
trative purposes only, S0 

Fig. 1 is a side view of a preferred embodi 
ment of my invention, this view being partly sec 
tioned on a central vertical plane. 

Fig. 2 is a longitudinal section on a plane rep 
resented by the line 2-2 of Fig. 1. 85 

Fig. 3 is a cross section on a plane represented 
by the line 3-3 of Fig. 1. 

Fig. 4 is a cross section on a plane represented 
by the line 4-4 of Fig. 1. 

Fig. 5 is a horizontal Section on a plane rep- 90 
resented by the line 5-5 of Fig. 3. r 

Fig. 6 is a fragmentary section taken as indi 
cated by the line 6-6 of Fig. 5. 

Fig. 7 is a fragmentary horizontally sectioned 
View showing an alternative manner of forming 95 
the valve ports at the ends of the cylinder bore 
Of the device. 
As shown in Figs. 1, 3, 4, and 5 of the draw 

ings, the invention employs a body 10 of essen 
tially rectangular prismoidal form, an arched 100 
cover member 11 which is of the same length 
as the body 10 and is placed so as to cover the 
upper face thereof, and end plates 12 and 13 
of Such size as to extend over the ends of the 
body 10 and the cover member 11, the end plates 105 
being secured to such members by the means 
of Screws 14. As best shown in Fig. 5, a cylin 
der bore 15, a valve bore 16, and a fluid de 
livery passage 17 may be formed longitudinally 
through the body 10 from the front end face 18 ll.0 
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2 
thereof to the rear end face 19 thereof. Extend 
ing upwardly from an intermediate part of the 
cylinder bore 15 is a first opening 21, and ex 
tending downwardly from the bore 15 in align 
ment with the opening 21 is a Second opening 
22. As shown in Fig. 4, a longitudinally elon 
gated opening 23 extends upwardly from a point 
near the forward end of the valve bore 16, this 
opening 23 providing a space in which a valve 
operating pin 24 may move and also a discharge 
passage leading outwardly from an intermediate 
part of the valve bore 16. It is to be noted that 
since the bores 15 and 16 extend from end to 
end of the body 10, they may be readily formed 
and reanned. 
Within the bore 15 is a piston member 25 

having cylindrical ends 26 and 27 to which Seal 
ing means are secured, Such Sealing means being 
shown as cup washers 28 held in place by Screws 
29 and filler washers 30. After placing the pis 
ton 25 in the cylinder bore 15, a pin or bar 32 
is threaded through an Opening 33 formed pref 
erably centrally in the piston 25, the upper end 
of the bar 32 providing a pin or projection 34 
and its lower end 35 constituting a movement 
of power transmitting means projecting down 
Wardly through the opening 22 SO as to engage 
a bushing 36 which is secured by means of Screws 
37 to the lower plate portion 38 of a flexible rub 
bing pad or working member 40 which has rubber 
Walls 41 extending upwardly from the lower Wall 
38 and connecting to a horizontal upper wall 
42, preferably of rubber, which is adapted to be 
secured to the lowerface of the body 10 by means 
of studs 43, as shown in Fig. 3. 

Extending rightwardly from the upper opening 
21, a slot or channel 45 is formed in the upper face 
of the body 10, this channel 45 receiving a slide 
bar 46 which is held in the channel 45 by means 
of a plate 49 and screws 49a, and the leftward end 
of which slide bar 45 extends into the upper part 
of the opening 21 and has an opening 47 therein 
for receiving the upwardly extending pin portion 
34 by which the reciprocating movement of the 
piston 25 is transmitted to the bar 46. A pin 48 
extends upwardly from the rightward end of the 
bar 46, this pin 48 constituting a wrist pin to 
which a connecting rod 50 is attached. The con 
necting rod 50 has a bushing 51 mounted in its 
rightWard end, such bushing 51 fitting down over 
the pin 48 and resting against the upper face of 
the bar 46, thereby holding the connecting rod 50 
in raised position relative to the bar 46. The left 
Ward end of the connecting rod 50 has a ball bear 
ing 52 mounted therein for engagement with a 
crank pin 53 connected to a fly-wheel 54. The 
upper face of the fly-wheel 54 is provided with 
a trunnion 55 adapted to engage a ball bearing 56 
mounted in the upper wall of the cover member 11. 
The Crank pin 53 extends downwardly from the 
fly-wheel 54 and has an eccentric 57 mounted on 
its lower end, this eccentric in turn having a 
downwardly projecting trunnion 58 which is con 
centric with the trupinion 55 of the fly-wheel 54. 
The leftward portion of the upper face of the body 
10 is counterbored at 60 to receive a ball bearing. 
61 for carrying the trunnion 58 in alignment with 
the trunnion 55. The diameter of the circle on 
which the crankpin 53 rotates determines the dis 
tance through which the bar 50 and the piston 
25 may move; accordingly, the extremes of move 
ment of the piston 25 are determined by the fly 
wheel structure, and the movement of the piston 
25 is likewise given a harmonic character. As 
will be noted in Fig. 1, the eccentric 57 is mount 
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ed close to the upper face of the body 10, and on 
the upper face of the body 10, as shown also in 
FigS. 2 and 4, a yoke member 62 is pivotally se 
cured by means of a screw 63. The yoke member 
62 has a laterally elongated opening 64 which 
receives the eccentric 57, and the swinging end 65 
of the yoke 62 carries the valve operating pin 24 
described hereinabove relative to Fig. 4. As the 
fly-wheel 54 and the eccentric 57 rotate, the yoke 
member 62 is swung back and forth so as to move 
the pin 24 longitudinally in the elongated open 
ing 23 which extends upwardly from an inter 
mediate portion of the valve bore 16. 
Mounted in the valve bore 16 is a valve member 

66 consisting of a stem or bar 67 of Smaller di 
ameter than the valve bore 16 and having cylin 
drical valve heads 68 and 70 secured to the ends 
thereof. The valve heads 68 and 70 are of essen 
tially the same diameter as the valve bore 16, and 
may each consist of a ring 71 of triangular cross 
Section held on an end of the stem 67 between a 
Washer 72 and the head 73 of a screw 74. 
In alignment with the ends of the valve bore 

16, Counterbores or openings 75 are formed in the 
end plates 12 and 13, these counterbores 75 hav 
ing cylindrical bushings 76 and 77 mounted there 
in SO as to project slightly from the faces of the 
end plates 12 and 13. The bushings 76 and 77 
have the Same internal diameter as the valve 
bore 16, and the ends thereof project into shallow 
Counterbores 78 formed at the ends of the valve 
bore 16 in Such a manner that the bushings 76 
and 77 will be concentrically aligned with the 
valve bore 16 and will form extensions of the 
valve bore beyond the ends of the cylinder bore 
15. A blind opening 80 is formed in the end plate 
12 in alignment with the fluid delivery passage 
17, and by means of an undercutting drilling tool 
a paSSage 81 may be formed connecting the blind 
end of the opening 80 with the extreme end of the 
valve bore 16 identified by the bushing 76. In a 
Similar manner, an opening 82 is formed in the 
end plate 13, and this opening 82 is connected 
with the interior of the bushing 77 by means of 
a paSSage 83. Fluid ports 84 and 85 connect the 
ends of the cylinder bore 15 with the valve bore 
16 at the inner ends of the bushings 76 and 77. 
The valve member 66 is of such length that when 
the Valve head 68 is within the bushing 76, the 
Valve head 70 Will be withdrawn from the bush 
ing 77 and Will be disposed to the left of the valve 
port 85. In the position of the valve member 66 
shown in Fig. 5, the rightward end of the cyl 
inder bore 15 will connect through the port 85 
and the interior of the bushing 77 with the pas 
Sage 83 connecting with the fluid delivery passage 
17, and the leftward end of the cylinder bore 15 
will connect through the port 84 directly with the 
intermediate portion of the valve bore 16 and will 
be shut off from communication with the fluid 
delivery passage 17 by reason of the fact that the 
valve head 68 is in a position within the bushings 
76 and 77 and lies to the left of the port 84. It 
Will be perceived that the ports 84 and 85 may be 
conveniently formed by cutting grooves in the 
ends of the body 10 in positions to connect be 
tween the end portions of the bores 15 and 16, 
this constituting one of the many structural sim 
plifications which my present invention provides. 
In alignment with the opening 23, the valve 

stem 67 may have a sleeve or bushing 87 mounted 
thereon, the upper part of this member 87 hav 
ing an opening 88 adapted to receive the lower 
end of the valve operating pin 24. Accordingly, 
as the rotation of the eccentric 57 produces oscil 
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lation of the yoke 62, engagement of the lower 
end of the pin 24 with the opening 88 will cause 
a corresponding movement of the valve member 
66 so that the valve heads 68 and 70 will be 
moved in timed relation to the operation of the 
piston, whereby to control the flow of fluid to 
and from the respective ends of the cylinder bore 
15. One of the end plates, such as the end 
plate 13, may have a handle 90 formed thereon, 
and adjacent the lower portion of the handle 90 
metal bodies 91 and 92 may be formed, the outer 
ends of these bodies 91 and 92 having means 93 
and 94 thereon for the connection thereto of hose 
members 95 and 96. The body 91 is provided with 
a fluid passage 97 having a valve device 98 for 
the control thereof, and the body 92 is provided 
With a passage 100 which has a valve device 101 
and connects with a croSS passage 102, through 
which passage 102 water may be conducted to 
passages 103 which extend to the face of the end 
plate 13 in position to communicate with water 
delivery passages 104 formed within and along 
the sides of the body 10. Accordingly, the hose 
96 may be employed to deliver water to the device 
when it is being used for Wet Sanding or Wet rub 
bing of a surface to be finished, this water being 
delivered to the surface which is being operated 
on through small jet openings 105 which lead 
outwardly from the passages 104 in the body 10. 
The form of the invention shown in the draw 

ings is especially adapted for use of compressed 
air as a motivating fluid, which air is delivered 
to the device through the hose 95. When the 
cooperating parts of the device are in the positions 
shown in Figs. 1, 2, and 3, the rightward end 
of the cylinder bore 15 Will be connected with 
the fluid passage 17, and the leftward end of the 
cylinder bore 15 will be connected through the 
port 84 with the discharge passage formed by a 
portion of the intermediate part of the valve bore 
16, the opening 23, the interior of the cover mem 
ber 11, and a passage 107 which leads rightwardly 
and downwardly through the central portion of 
the handle structure. If desired, the outer end 
108 of the discharge passage may be connected 
with a discharge hose 109, this, however, being a 
matter of preference of the user of the device. 
When the piston 25 is moved leftwardly to the 
other end of the bore 15, the valve member 66 will 
be moved rightwardly so that the valve head 70 
Will lie within the bushing 77, and the Valve head 
68 will be disposed to the right of the valve port 
84. Therefore, the delivery to and discharge from 
the cylinder bore 15 will be reversed so that the 
leftward end of the bore 15 will be connected with 
the fluid delivery passage 17, and the rightWard 
end of the bore 15 will be connected with the dis 
charge passage formed through the intermediate 
portion of the valve bore 16, as previously de 
scribed. 
The structure herein shown is extremely simple 

and is very durable. As the piston 25 recipro 
the movement thereof is transmitted 

through the member 35 to the lower wall 38 which 
is flexibly or movably connected through the walls 
41 with the wall 42 connected directly to the lower 
face of the fluid motor device. The movement 
of the lower wall 38, which may have suitable 
cloth or other rubbing fabric secured thereto, is 
accompanied by a flexing of the upright walls 41 
between the extreme positions and intermediate 
positions indicated by full and dotted lines in 
Fig. 1. The fly-wheel 54 and its associated con 
trolling parts are disposed within the cover mem 
ber 11 so as to be fully protected. The body 10 

3 
and the cover member 11 cooperate to produce a 
Compact housing for the operating parts of the 
device, which housing is of such shape that it may 
be readily gripped by the hand of the operator 
not engaging the handle 90. For example, the 
side Walls of the body 10 are converged upwardly 
as indicated at 110 in Fig. 3, and the cover mem 
ber has the side walls thereof rounded at 111 
and then curved inwardly at 112 to meet the side 
walls of the body 10. 
The interior faces of the bushings 76 and 77 

constitute extensions of the valve bore 16. In the 
form of the invention disclosed in Figs. 1 to 6, the 
bushings 76 and 77 are aligned with the valve 
bore 16 by reason of the fact that they project 
into shallow counterbores 78 formed at the ends 
of the bore 16. It Will be perceived that these 
bushings 76 and 77 may be eliminated, but that 
the elimination thereof would require additional 
machine Operations in aligning the openings 
formed in the end plates 12 and 13 with the valve 
bore 16. In Fig. 7 I show a simple means whereby 
the use of the bushings 76 and 77 may be avoided. 
In this alternative structure the end plates, such 
as the end plate 13, are provided with a cylindrical 
bOSS 120 which extends within the extremity of 
the cylinder bore 15 so as to act as a filler for 
the end of the bore 15 beyond a valve port 121 
which is cut by means of a milling tool through 
the metal Wall 122 of the body 10 disposed between 
the bores 15 and 16. It will be seen, therefore, 
that the valve bore 16 has an end portion 123 dis 
posed beyond or rightWardly of the port 121, 
thereby providing a space into which the valve 
head 70 may move from the position in which it 
is shown in Fig. 7. For connecting the extreme 
end of the valve bore 16 with the fluid delivery 
passage 17, a slot 124 is cut in the end face of the 
body 10 as shown. When the valve head 70 is 
in the position shown in Fig. 7, there will be a 
direct communication between the fluid delivery 
passage 17 and the rightward end of the cylinder 
bore 15. When the Waive head 70 moves right 
Wardly into the end space 123 of the valve bore 
16, the port 121 will connect with the intermediate 
portion of the valve bore 6, which intermediate 
portion forms a part of the discharge passage of 
the device. 
Although have herein shown and described my 

invention in simple and practical form, it is recog 
nized that certain parts or elements thereof are 
representative of other parts, elements, or mecha 
nisms which may be used in substantially the same 
manner to accomplish Substantially the same re 
Sults; therefore, it is to be understood that the 
invention is not to be limited to the details dis 
closed herein but is to be accorded the full scope 
of the following claims. 

I claim as my invention: 
1. A device of the character described, includ 

ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being a lateral opening 
from an intermediate portion of said cylinder 
bore to the exterior of Said body, there being ports 
connecting the ends of said cylinder bore with 
said valve bore at points a short distance within 
the ends of Said valve bore, and there being also 
a fluid discharge passage extending outwardly 
from an intermediate portion of said valve bore; 
a double-ended piston in said cylinder bore, said 
piston being shorter than said cylinder bore so as 
to reciprocate therein; a valve stem extending 
longitudinally within said valve bore; a valve head 
connected to each end of said valve stem, each 
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4. 
of said heads being adapted to be moved between 
positions beyond and within the said port asso 
ciated thereWith While the other of Said heads is 
moved by said stem between positions within 
and beyond the said port at the opposite end of 
said valve bore, so that when one of said heads is 
in a position to connect an end of said cylinder 
bore with the corresponding end of said valve 
bore, the other of said heads will be in a position 
to connect the opposite end of Said cylinder bore 
through the intermediate portion of Said valve 
bore with said fluid discharge paSSage; Valve Op 
erating means connecting with said valve stem 
so as to move the same back and forth in timed 
relation to the movement of Said piston; and 
actuating means for said valve operating means 
connecting through Said lateral opening with an 
intermediate portion of Said piston. 

2. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and second 
lateral openings extending in Opposite directions 
from an intermediate portion of Said cylinder bore 
to the exterior of Said body, there being ports Con 
necting the ends of said cylinder bore with Said 
valve bore at points a short distance Within the 
ends of said valve bore, and there being also a fluid 
discharge passage extending OutWardly from an 
intermediate portion of said valve bore; a dou 
ble-ended piston in said cylinder bore, said piston 
being shorter than said cylinder bore SO as to re 
ciprocate therein; a valve stem extending longi 
tudinally within said valve bore; a Valve head 
connected to each end of Said. Valve Sten, each 
of said heads being adapted to be moved between 
positions beyond and within the said port aSSO 
ciated therewith while the other of Said heads is 
moved by said stem between positions within and 
beyond the said port at the opposite end of Said 
valve bore, so that when One of said heads is in a 
position to connect an end of said cylinder bore 
with the corresponding end of Said valve bore, 
the other of said heads will be in a position to 
connect the opposite end of said cylinder bore 
through the intermediate portion of said valve 
bore with said fluid discharge passage; valve op 
erating means connecting with said valve stem 
so as to move the same back and forth in timed 
relation to the movement of Said piston; actuat 
ing means for said valve operating means Con 
necting through the first of Said lateral openings 
with an intermediate portion of Said piston; and 
power transmitting means extending from an in 
termediate portion of Said piston through Said 
Second lateral Opening. 

3. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and Second 
lateral openings extending in opposite directions 
from an intermediate portion of Said cylinderbore 
to the exterior of Said body, there being ports Con 
necting the ends of Said cylinder bore with said 
wave bore at points a short distance within the 
ends of Said valve bore, and there being also a 
fluid discharge passage extending outwardly from 
an intermediate portion of said valve bore; a dou 
ble-ended piston in Said cylinder bore, Said piston 
being shorter than Said cylinder bore so as to 
reciprocate therein; a valve stem extending lon 
gitudinally within said valve bore; a valve head 
connected to each end of Said valve stem, each 
of said heads being adapted to be moved between 
positions beyond and within the said port asso 
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ciated therewith while the other of Said heads 
is moved by said stem between positions within 
and beyond the said port at the opposite end of 
Said valve bore, so that when one of Said heads 
is in a position to connect an end of said cylinder 
bore with the corresponding end of said valve 
bore, the other of said heads will be in a position 
to connect the opposite end of said cylinder bore 
through the intermediate portion of said valve 
bore With Said fluid discharge passage; valve op 
erating means connecting with said valve stem 
SO as to move the same back and forth in timed 
relation to the movement of said piston; actuating 
means for said valve operating means connecting 
through the first of said lateral openings with an 
intermediate portion of said piston; power trans 
mitting means extending from an intermediate 
portion of Said piston through said second lateral 
opening; and a working member reciprocably 
mounted on Said body and operatively connected 
to Said power transmitting means. 

4. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and second 100 
lateral openings extending in opposite directions 
from an intermediate portion of said cylinderbore 
to the exterior of said body, there being ports 
connecting the ends of said cylinder bore with 
Said valve bore at points a short distance within 105 
the ends of said valve bore, and there being also 
a fluid discharge passage extending outwardly 
from an intermediate portion of said waive bore; 
a double-ended piston in said cylinder bore, said 
piston being shorter than said cylinder bore so 110 
as to reciprocate therein; a valve stem extending 
longitudinally within said valve bore; a valve head 
connected to each end of said valve stem, each 
of Said heads being adapted to be moved between 
positions beyond and within the said port asso- 115 
ciated therewith while the other of said heads is 
noved by Said stem between positions within and 
beyond the Said port at the opposite end of said 
valve bore, So that when one of said heads is in 
a position to connect an end of said cylinder bore 120 
With the corresponding end of said valve bore, 
the other of Said heads will be in a position to con 
nect the opposite end of said cylinderbore through 
the intermediate portion of said valve bore with 
Said fluid discharge passage; valve operating 125 
means connecting with said valve stem so as to 
move the Same back and forth in timed relation 
to the movement of said piston; a bar longitudi 
nally slidable on said body adjacent the outer end 
of Said first lateral opening; means connecting 130 
Said bar with Said piston through said first lateral 
opening; actuating means for said valve operat 
ing means Supported on the exterior of said body 
and being connected to said bar so as to function 
in accordance with the back and forth movement 135 
of Said bar; and power transmitting means ex 
tending from an intermediate portion of said pis 
ton through said second lateral opening. 

5. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and sec 
Ond lateral openings extending in opposite di 
rections from an intermediate portion of said 
cylinder bore to the exterior of said body, there 145 
being ports connecting the ends of said cylinder 
bore with Said valve bore at points a short dis 
tance within the ends of said valve bore, and 
there being also a fluid discharge passage ex 
tending outwardly from an intermediate portion 150 
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of Said valve bore; a double-ended piston in said 
cylinder bore, said piston being shorter than 
Said cylinder bore so as to reciprocate therein; 
a valve stem extending longitudinally within said 
valve bore; a valve head connected to each end 
of said valve stem, each of said heads being 
adapted to be moved between positions beyond 
and within the said port associated thereWith 
While the other of said heads is moved by said 
stem between positions within and beyond the 
Said port at the opposite end of said valve bore, 
SO that When one of Said heads is in a position 
to connect an end of said cylinder bore with the 
corresponding end of said valve bore, the other 
of said heads will be in a position to connect 
the opposite end of said cylinder bore through 
the intermediate portion of said valve bore with 
Said fluid discharge passage; valve operating 
means connecting with said valve stem so as 
to move the same back and forth in timed rela 
tion to the movement of said piston; a bar lon 
gitudinally slidable on said body adjacent the 
Outer end of Said first lateral Opening; means 
connecting Said bar with said piston through 
said first lateral opening; actuating means for 
said valve operating means supported on the ex 
terior of said body and being connected to Said 
bar SO as to function in accordance with the 
back and forth movement of Said bar; power 
transmitting means extending from an interme 
diate portion of said piston through said Sec 
Ond lateral Opening; and a working member re 
ciprocably mounted on said body and operatively 
connected to Said power transmitting means. 

6. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a Valve bore, and a fluid delivery paSSage, from 
end to end thereof, there being first and Second 
lateral openings extending in opposite directions 
from an intermediate portion of Said cylinder 
bore to the exterior of said body, there being 
ports connecting the ends of said cylinder bore 
with said valve bore at points a short distance 
within the ends of Said valve bore, and there 
being also a fluid discharge paSSage extending 
outwardly from an intermediate portion of said 
valve bore; a double-ended piston in Said cylin 
der bore, said piston being shorter than said 
cylinder bore SO as to reciprocate therein; a 
valve stem extending longitudinally within said 
valve bore; a valve head connected to each end 
of said valve stem, each of said heads being 
adapted to be moved between positions beyond 
and within the said port associated therewith 
while the other of Said heads is moved by said 
stem between positions within and beyond the 
said port at the opposite end of said valve bore, 
so that when one of said heads is in a position 
to connect an end of Said cylinder bore with 
the corresponding end of said valve bore, the 
other of said heads will be in a position to con 
nect the opposite end of said cylinder bore through 
the intermediate portion of said valve bore with 
said fluid discharge passage; a fly-wheel mount 
ed. On Said body adjacent the Outer end of Said 
first lateral opening, said fly-wheel having a 
crank; valve operating means connecting said 
fly-wheel and said valve stem so as to move said 
valve stem back and forth in accordance with 
the movement of Said piston; means connecting 
Said crank of Said fly-Wheel with said piston, 
through said first lateral opening; and power 
transmitting means extending from an interme 
diate portion of Said piston through said second 
lateral opening. 

5 
7. A device of the character described, includ 

ing: a body having a longitudinal cylinder bore a 
valve bore, and a fluid delivery passage, from end 
to end thereof there being first and second lateral 
openings extending in opposite directions from an 
intermediate portion of said cylinder bore to the 
exterior of said body, there being ports connect 
ing the ends of said cylinder bore with said valve 
bore at points a short distance within the ends 
of said valve bore, and there being also a fluid dis 
charge passage extending outwardly from an 
intermediate portion of said valve bore; a double 
ended piston in said cylinder bore, said pistonobe 
ing shorter than said cylinder bore so as to re 
ciprocate therein; a valve stem extending longi 
tudinally within said valve bore; a valve head 
connected to each end of said valve stem, each of 
Said heads being adapted to be moved between 
positions beyond and within the said port asso 
ciated therewith while the other of said heads is 
moved by Said stem between positions within and 
beyond the Said port at the opposite end of said 
Valve bore, So that when one of said heads is in a 
position to connect an end of said cylinder bore 
with the corresponding end of said valve bore, 
the other of said heads will be in a position to 
connect the opposite end of said cylinder bore 
through the intermediate portion of said valve 
bore with Said fluid discharge passage; a fly-wheel 
mounted on Said body adjacent the outer end of 
Said first lateral opening, said fly-wheel having a 
Crank; valve Operating means connecting said 
fiy-Wheel and said valve stem. So as to move said 
valve Sten back and forth in accordance with the 
movement of Said piston; a bar slidable on said 
body adjacent said first lateral opening; means 
connecting said bar with said piston through said 
first lateral opening; connecting rod means con 
necting said crank of said fly-wheel with said bar, 
whereby the reciprocation of said bar by said pis 
ton will be transmitted to said crank of Said fly 
Wheel; and power transmitting means extending 
from an intermediate portion of said piston 
through said second lateral opening. 

8. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, a 
valve bore, and a fluid delivery passage, from end 
to end thereof, there being first and second lateral 
openings extending in opposite directions from 
an intermediate portion of said cylinder bore to 
the exterior of said body, there being ports con 
necting the ends of Said cylinder bore with said 
valve bore at points a short distance within the 
ends of said valve bore, and there being also a 
fluid discharge passage extending outwardly from 
an intermediate portion of said valve bore; a 
double-ended piston in said cylinder bore, said 
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piston being shorter than said cylinder bore so as 
to reciprocate therein; a valve stem extending 
longitudinally within said valve bore; a valve 
head connected to each end of said valve stem, 
each of said heads being adapted to be moved be 
tween positions beyond and within the said port 
associated therewith while the other of said heads 
is moved by said stem between positions within 
and beyond the said port at the opposite end of 
said valve bore, so that when one of said heads is 
in a position to connect an end of Said cylinder 
bore with the corresponding end of said valve 
bore, the other of said heads will be in a position 
to connect the opposite end of said cylinder bore 
through the intermediate portion of said valve 
bore with Said fluid discharge passage; a fly-Wheel 
mounted on said body adjacent the outer end of 
said first lateral opening, said fly-wheel having 
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6 
a crank and a valve operating eccentric; a yoke 
member reciprocated by said eccentric; means 
connecting said yoke member with said valve 
stem so as to move said valve stem back and forth 
in accordance with the movement of said piston; 
means connecting said crank of Said fly-wheel 
with said piston, through said first lateral open 
ing; and power transmitting means extending 
from an intermediate portion of said piston 
through said second lateral opening. 

9. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and second 
lateral openings extending in opposite directions 
from an intermediate portion of said cylinder 
bore to the exterior of said body, there being 
ports connecting the ends of Said cylinder bore 
with said valve bore at points a short distance 
within the ends of said valve bore, and there be 
ing also a fluid discharge passage extending out 
wardly from an intermediate portion of said 
valve bore; a double-ended piston in said cylin 
der bore, said piston being shorter than said 
cylinder bore so as to reciprocate therein; a valve 
stem extending longitudinally within said valve 
bore; a valve head connected to each end of Said 
valve stem, each of said heads being adapted to 
be moved between positions beyond and within 
the said port associated therewith while the 
other of Said heads is moved by Said stem be 
tween positions within and beyond the Said port 
at the opposite end of Said waive bore, so that 
when one of said heads is in a position to connect 
an end of said cylinder bore with the correspond 
ing end of said valve bore, the other of said 
heads will be in a position to connect the oppo 
site end of said cylinder bore through the inter 
mediate portion of said valve bore with said 
fluid discharge passage; a fly-wheel mounted on 
said body adjacent the outer end of said first lat 
eral opening, said fly-wheel having a crank and 
a valve operating eccentric; a yoke member re 
ciprocated by said eccentric; means connecting 
said yoke member with said valve stem so as to 
move said valve stem back and forth in accord 
ance with the movement of said piston; a bar 
slidable on said body adjacent said first lateral 
opening; means connecting said bar with said 
pistOn through said first lateral opening; con 
necting rod means connecting said crank of said 
fly-wheel with said bar, whereby the reciproca 
tion of said bar by said piston will be transmitted 
to said crank of said fly-wheel; and power trans 
mitting means extending from an intermediate 
portion of said piston through said second lateral 
Opening. 

10. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and second 
lateral openings extending respectively upward 
ly and downwardly from an intermediate por 
tion of Said cylinder bore to the exterior of said 
body, there being ports connecting the ends of 
said cylinder bore with said valve bore at points 
a short distance. Within the ends of said valve 
bore, and there being also a fluid discharge pas 
sage extending OutWardly from an intermediate 
portion of said valve bore; a double-ended pis 
ton in said cylinder bore, said piston being shorter 
than said cylinder bore So as to reciprocate there 
in; a valve stem extending longitudinally within 
said valve bore; a valve head connected to each 
end of said valve stem, each of said heads being 
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adapted to be moved between positions beyond 
and within the said port associated therewith 
while the other of Said heads is moved by said 
stem between positions within and beyond the 
said port at the opposite end of said valve bore, 
So that when one of said heads is in a position 
to connect an end of said cylinder bore With the 
corresponding end of said valve bore, the other 
of said heads Will be in a position to connect the 
opposite end of said cylinder bore through the 
intermediate portion of Said valve bore With 
said fluid discharge passage; a fly-wheel mount 
ed on said body adjacent the Outer end of Said 
first lateral opening, said fly-wheel having a 
crank and a valve operating eccentric; a yoke 
member reciprocated by said eccentric; means 
connecting said yoke member with said valve 
stem so as to move said valve stem back and 
forth in accordance with the movement of said 
piston; a bar slidable on said body adjacent said 
first lateral opening; means connecting said bar 
with said piston through said first lateral open 
ing; connecting rod means connecting Said Crank 
of said fly-wheel with said bar, whereby the re 
ciprocation of said bar, by said piston will be 
transmitted to said crank of said fly-wheel; a 
hollow cover member over the top of said body; 
end plates extending vertically across the ends 
of said body and Said cover member, One of Said 
end plates having a fluid passage therein con 
necting with said fluid delivery passage of said 
body; and power transmitting means extending 
from an intermediate portion of said piston 
through said second lateral opening. 

11. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and Second 
lateral openings extending respectively upwardly 
and downwardly from an intermediate portion of 
said cylinder bore to the exterior of said body, 
there being ports connecting the ends of Said 
cylinder bore with said valve bore at points a 
Short distance within the ends of Said valve bore, 
and there being also a fluid discharge paSSage 
extending outwardly from an intermediate por 
tion of Said valve bore; a double-ended piston in 
said cylinder bore, said piston being shorter than 
said cylinder bore so as to reciprocate therein; 
a valve stem extending longitudinally within said 
valve bore; a valve head connected to each end of 
said valve stem, each of said heads being adapted 
to be moved between positions beyond and within 
the said port associated therewith while the other 
of said heads is moved by said stem between posi 
tions within and beyond the said port at the oppo 
site end of said valve bore, so that when one of 
said heads is in a position to connect an end of 
said cylinder bore with the corresponding end 
of said valve bore, the other of said heads will be 
in a position to connect the opposite end of said 
cylinder bore through the intermediate portion 
of said valve bore with said fluid discharge pas 
sage; a fly-wheel mounted on said body adjacent 
the outer end of Said first lateral opening, said 
fly-wheel having a crank and a valve operating 
eccentric; a yoke member reciprocated by said 
eccentric; means connecting said yoke member 
With said valve stem SO as to move Said valve stem 
back and forth in accordance with the movement 
of said piston; a bar slidable on said body adja 
cent said first lateral opening; means connecting 
said bar with said piston through said first lateral 
Opening; Connecting rod means connecting said 
crank of said fly-wheel with said bar, whereby the 
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reciprocation of said bar by said piston will be 
transmitted to said crank of said fly-wheel; a 
hollow cover member over the top of Said body; 
end plates extending vertically across the ends of 
said body and said cover member, one of Said end 
plates having a handle formed thereon and a 
fluid passage therein connecting with said fluid 
delivery passage of said body; and power trans 
mitting means extending from an intermediate 
portion of said piston through said second lateral 
opening. 

12. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being first and second 
lateral openings extending respectively upwardly 
and downwardly from an intermediate portion of 
said cylinder bore to the exterior of said body, 
there being ports connecting the ends of said 
cylinder bore with said valve bore at points a 
short distance within the ends of said valve bore, 
and there being also a fluid discharge passage 
extending outwardly from an intermediate por 
tion of said valve bore; a double-ended piston in 
said cylinder bore, said piston being shorter than 
said cylinder bore so as to reciprocate therein; a 
valve stem extending longitudinally within Said 
valve bore; a valve head connected to each end 
of said valve stem, each of said heads being 
adapted to be moved between positions beyond 
and within the said port associated therewith 
while the other of said heads is moved by said 
stem between positions within and beyond the 
said port at the opposite end of said valve bore, 
so that when one of said heads is in a position 
to connect an end of said cylinder bore with the 
corresponding end of said valve bore, the other 
of said heads will be in a position to connect the 
opposite end of said cylinder bore through the 
intermediate portion of said valve bore with said 
fluid discharge passage; a fly-wheel mounted on 
said body adjacent the outer end of said first 
lateral opening, said fly-wheel having a crank and 
a valve operating eccentric; a yoke member 
reciprocated by said eccentric; means connecting 
said yoke member with said valve stem so as to 
move said valve stem back and forth in accord 
ance with the movement of Said piston; a bar 
slidable on said body adjacent said first lateral 
opening; means connecting said bar with Said 
piston through said first lateral opening; con 
necting rod means connecting said crank of said 
fly-wheel with said bar, whereby the reciproca 
tion of Said bar by said piston will be trans 
mitted to said crank of said fly-wheel; a hollow 
cover member over the top of said body; end 
plates extending vertically across the ends of said 
body and said cover member, said end plates 
closing the ends of said cylinder bore, said valve 
bore, and said fluid delivery passage, and one of 
said end plates having a fluid passage therein 
connecting with said fluid delivery passage of 
said body; and power transmitting means extend 
ing from an intermediate portion of said piston 
through said second lateral opening. 

13. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fuid delivery passage, from 
end to end thereof, there being a lateral open 
ing from an intermediate portion of said cylinder 
bore to the exterior of said body, there being ports 
connecting the ends of said cylinder bore with 
Said valve bore at points a short distance with 
in the ends of said valve bore, and there being 
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also a fluid discharge passage extending Outward 
ly from an intermediate portion of Said valve bore; 
a double-ended piston in said cylinder bore, said 
piston being shorter than said cylinder bore so 
as to reciprocate therein; a valve stem extending 
longitudinally within said valve bore; a valve 
head connected to each end of said valve stem, 
each of said heads being adapted to be moved be 
tween positions beyond and within the said port 
associated therewith while the other of said heads 
is moved by said stem between positions Within 
and beyond the said port at the opposite end of 
said valve bore, so that when One of Said heads 
is in a position to connect an end of said cylin 
der bore with the corresponding end of said valve 
bore, the other of said heads will be in a posi 
tion to connect the opposite end of said cylinder 
bore through the intermediate portion of said 
valve bore with said fluid discharge passage; 
valve operating means connecting with said valve 
stem so as to move the same back and forth 
in timed relation to the movement of said piston; 
actuating means for said valve operating means 
connecting through said lateral opening with an 
intermediate portion of said piston; and a pair 
of end plates secured to the ends of Said body 
So as to overlie the ends of Said cylinder bore, 
said valve bore, and said fluid delivery passage, 
there being a fluid passage through One of Said 
end plates connecting with said fluid delivery 
passage of said body. 

14. A device of the character described, includ 
ing: a body having a longitudinal cylinder bore, 
a valve bore, and a fluid delivery passage, from 
end to end thereof, there being a lateral Open 
ing from an intermediate portion of said cylinder 
bore to the exterior of Said body, there being ports 
connecting the ends of said cylinder bore with 
said valve bore at points a short distance With 
in the ends of said valve bore, and there being 
also a fluid discharge passage extending out 
wardly from an intermediate portion of said valve 
bore; a double-ended piston in said cylinder bore, 
said piston being shorter than said cylinder bore 
so as to reciprocate therein; a valve stem ex 
tending longitudinally within said valve bore; 
a valve head connected to each end of said valve 
stem, each of said heads being adapted to be 
moved between positions beyond and within the 
said port associated therewith while the other 
of said heads is moved by said stem between posi 
tions within and beyond the said port at the op 
posite end of said valve bore, so that when one of 
said heads is in a position to connect an end of 
said cylinder bore with the corresponding end 
of said valve bore, the other of said heads will be 
in a position to connect the opposite end of Said 
cylinder bore through the intermediate portion of 
said valve bore with said fluid discharge passage; 
valve operating means connecting with said valve 
stem so as to move the same back and forth in 
timed relation to the movement of said piston; 
actuating means for said valve operating means 
connecting through said lateral opening with an 
intermediate portion of said piston; a cover ex 
tending from end to end of said body and over said 
valve operating means; and a pair of end plates 
secured to the ends of said cover and said body 
so as to overlie the ends of said cylinder bore, 
said valve bore, and said fluid delivery passage, 
there being a fluid passage through one of Said 
end plates connecting with said fluid delivery pas 
sage of said body. 
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