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- Patented Oct. 20, 1925. . 1,557,777 r 

UNITED STATEs. : i , , , , , i. 

JOHN R. L. SANTOs, OF BALTIMORE, MARYLAND, AssIGNoR. To GEORGE, oribH.A.AND 
... soN geny, or PHILADELPHIA, FENNSYLVANIA, A. CoRReRATION.coF PENN. 

: SYLVANIA, . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . 

. . Application file 

7 a.allieden it may concern: . . . 
Beit known that JoHN, R. L. SANTOs.a E. E. Stieg Baltimore, in the State of Maryland, has 

invented certain new and useful in ments in Pneumatic. Tools, of which the fol. 
"infinistrict, improvements; This invention, relates to improverients in 
pneumatic, tools, and in its present, foim is 
lirected to pneumatic.hainners wherein, percussiyephu sephunger having a length of stroke 
greater than its own length, is rapidly re; 
ciprocated to deliverblows onto a wo . . . . . - . . . . . blows onto a working 3 

tool, such as a rivet set, chisel oil, similar de 
l3 wice. - . . . '. -- . . . . . . . . . . . . . . . . . . . 

The present, invention his particular lef- inventi tisticated in the a erence to improved means for the operation panying drawings, wherein 
of the valve mechanism whereby the fluid Fig.1 shows the complete tool 
pressure is caused to operate first on one end longit ... . . . . 

20 REE of the plunger to effect Fig 
rapid reciprocation of the latter, wi 

In many of the pi 

particularly pointed 

imatic tools, now in b 
commercial use the valve mechanism em. 
ployed to control the passag "... . . . . . . . 
sure alternately to the oppo plunger or piston is activated in one direc 
tion by live air and in, the opposite diree- F 
tion by compression that is produced by the o 

; , plunger or piston, on its rear or return 
30 stroke in the cylinder. An example of a 1. 

structure of this kind is illustrated, -de 
scribed and claimed in the U. S. patent, to 

Fig. 5 shows i. 
w w ' ' ' ', the U.S ht to thiotigh the valve 

Meissner Number 822,146 gianted May 29th, moved. . . . . 
1906. . . . . . . . . . . Fig. 6 illtistrates an inve 

5 And in another type of tool the valve has view of the same. . . . . . 
one surface that is constantly subjected to Fig. 7 sho . . . . . . . . . . . . 
fluid-pressure while another. urface theire 
of, and of greater area, is site inter 
mittently to fluid pressure to : ... . . . . . . . operate the 

40 valve against the E. of the pressure on 
the first-named surface. An example of spective. . . . 
this form of foolis illustrated in U.S. Pat Fig.10 illustrates, ent 879,106 of February 11th, 1998 to Keller, an enlarged pilgit 
My invention however differs fr e the cylind t 

structure of the Meissner.p more clear 
valve is actuated in both direc 
air and in neither direction by air that is coinpressed by the piston, and differs from 
the Keller structure in that my yakye has 
no surface, which is constantly acted upgn ya. 'by fluid-pressure to cause a shifting of said pleti 
valve. . . . . . . . . . 
. One object therefore of m to provide a novel-and-improved co 

attent, 
directions by live p 

invention is i. stric- ba 
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chamber 16, therein for the reception of a 
loose plunger 17, having a stroke greater 

5 

0 

than its own length. 
At the lower end of the barrel a working 

tool 18, is loosely retained, and this tool, as 
is common, has a stem 19, which projects 
into the cylinder so that the plunger, on its 
forward stroke, may deliver blows thereon 
in rapid succession in the usual and well 
known manner. ... " . . . . . . 

At the upper end the barrel or cylinder 
is provided with a handle 20, in which a 
fluid-pressure supply passage 21, is formed, 
and a throttle-valve 22 is provided at the 
entrance to this passage, which is controlled 
by a lever 23, so that the operator may readi 
ly control the supply of fluid pressure to the 

20 
tool. 
The handle has a sleeve part 24 which is 

screwed onto the upper end of the barrel in 
such manner as to provide or form an an 

25 

30 

end of the box. 

40 

nular chamber 25, around the interior of the 
sleeve, and exhaust ports 26, are provided in 
the sleeve which open outwardly to vent said 
chamber 25. 
The upper end of the barrel or cylinder is 

provided with a vertical annular recess so as 
to receive a ring or disk 27 and to also re 
ceive the lower end of an annular or cylin 
drical valve-box 28-the box having its 
lower end seated on the upper side of the 
disk or ring 27 and held down thereon by the 
clamping action of the handle on the upper 
As clearly shown in Fig. 5, of the drawing, 

the valve-box 28, has an upper central cy. 
lindrical chamber 29, and a lower cylindrical 
valve-chamber 30 which latter is of a slight 
ly larger diameter than the said upper cham 
ber and forms an annular shoulder 31, 
around the base of the upper chamber 29 
which forms, in this instance, a stop for the 
valve on its up-stroke. 

Immediately beneath the shoulder 31, the 
valve-box is provided with an annular 
groove 32, and this groove is always in open 
communication with a series of air-supply or 
intake-passages 33, which extend vertically 
in the wall of the valve-box and whose up 
per ends communicate with an annular 
groove 71 in the handle which latter groove is 

60 

always in communication with the fluid-pres 
Sure Supply passage:21, in said handle as 
can be seen in Fig. 1, of the drawing. 

It is thus to be understood that when the 
throttle-valve 22 is operated to admit pres 
sure fluid to passage 21, said pressure fluid 
will pass to annular groove 71 then through 
the vertical intake passages 33, in the valve 
box 28 to the annular groove 32, on the in 
terior of the valve-box where its further pas 

G5 

sage will be determined by means that will 
presently be explained. - 
The valve box 28, further has a longitudi 

nal passage 34, which extends downwardly 
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from the annular groove 32, and the intake 
passage 33. This longitudinal passage 34 
is provided with a SEE, port 35, which 
opens into the valve-cham 
ther provided at its lower end with another 
port 36, which also opens into said chamber 

er 30, and is fur 

both for purposes that will presently be 
explained. 
By again referring to Fig. 5, of the draw 

ing it will be noted that the interior of the 
box is provided with a plurality of lift 
ports 37, which latter extend through the 
box-wall from the valve-chamber and are 
connected with lift-passages 38, that extend 
vertically in the wall of the valve box. 80 
These passages 38, are also clearly shown 
in Figs 3-4 and 6 of the drawing. 
has a plurality of ports 39, which extend 
laterally from the valve-chamber and com-: 
municate with vertical passages 40 whose up 
per ends terminate at a lateral passage 41, 
which passages 40 extend entirely through 
the valve-box and open at the outer side of 
the latter, as shown by broken lines in Fig. 
4 of the drawing. . . . . 

It is important to note that the valve-box 
has also a vertical passage 42, whose upper 
end turns laterally and inwardly and opens 
on the interior of the valve-chamber and 
further that at the upper end of this vertical 
passage there is a port 43, which establishes 
communication between the said passage 42, 
and at least one of the intake passages 33. 
As the passages 33, are always charged with 
live air whenever the throttle valve 22 is 
open and the tool is in operation it follows 
that under the same conditions the passage 
42 will always be supplied with a diminished 
amount of air through the relatively small 
port 43. - - 
By reference to Fig. 6 of the drawing 

wherein a botton view of the valve-box is 
shown, it will be seen that the lift-passages 
38, the vertical passages 40 and the live-air 
passages 42, all extend to the bottom of the 
box-wall, 
On the interior of the box the valve 

chamber has an annular shoulder 44, which 
is located above the ports 37, and 39 but be 
neath the lift-supply port 35 and that this 
shoulder 44, is produced by a slight enlarge, 
ment of the internal diameter of the valve 
chamber all of which is for a purpose that 
Will presently be explained. 
By further reference to the bottom view of 

Below the lift-ports 37, the valve-box also 

90 

95 

100 

05 

110 

15 

the box in Fig. 6, it will be noted that a 
blind hole or recess 45, to receive a dowel-pin 
(not shown) which is utilized to keep the 
several parts 15-28 and 27 in register, is 
provided at the lower edge of the wall, and 
further, that at one side a notch 46, is formed 
in the lower inner edge of the box Wall as 
best illustrated in Fig. 5, all for purposes 
presently to be described. - - - 30 
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Beneath the valve-box and in the bottom 
of the annular recess in the upper end of 
the cylinder, there is seated airing or disk 
27, shown: in Figs; 1.7 and 8 of the draw 
This ring has a central) passage. 47; an 

annulai' interior channel or groove 48 in 
said passage; a series of vertical lift pas 
sages 49 and a plurality of vertieal exhaust 
extend inwardly and open into the channel 
or groove 48. 
The upper side of the ring or disk is pro 

vided with an annular bead 51, which has 
15 an exterior diameter that will enable, it to 

enter the lower end of the valve-box, when 
the latter is seated thereon, and at one side, 
this bead is vertically notched as at 52, 
which notch registers with the notch 46, in 

20 the lower edge of the valve-box wall. . . 
A vertical passage. 53, is provided in the 

ring or disk whese upper end communicates 
with the space formed by the notches 
46-52 (which in effeet form a port) and 

25 whose lower end communicates with a duct 
54, that extends down in the wall of the 
chamber 16. 
" . The live-air passage 42 

cylinder 15, and opens into the piston 
in the valve-box 

80 has its lower end communicating with a ver 
tical passage '55, in the ring or disk and 
the lower end of this latter passage connects 
with a passage 56, in the cylinder which 
opens through the wall of the cylinder into 

85 the piston-chamber 16. It will thereforeibe 

49 

45 . 

50 

55 

seen that the entrance from the piston-cham 
bel to the lower end of passage. 56, is at a 
point below the annular exhaust groove 48, 
and that whenever that lower entrance is 
uncovered by the piston, 17, whatever pres 
sure fluid there may be in the piston-chain 
ber at said passage-end will be conducted 
through the passages 55 and 42, as and for 
a purpose presently to be explained. '. 

It is to be understood that the cylinder 
15, is provided with a plurality of ducts 
57 (only one of which is shown in order 
to avoid confusion in the drawings) which 
extend longitudinally in the wall thereof. 
The lower ends of these ducts open into the 
piston-chamber while the upper ends there 
of connect with the passages 49, in the ring 
or disk 27, and also with the passages. 38 in 
the valve-box. 
By now referring to Fig. 9, of the draw 

ing it will be noted that the valve 58, is of the cylindrical type and has a central past 
sage 59, of a diameter substantially equal 
to the diameter of the piston-chamber 16, 
so that the piston 17, may reciprocate 
therethrough. On the exterior, the valve 
has two annular enlargements 60 and 61 
the former being situated above and spaced 
from the latter. The enlargement 60 pro 
dices an upper annular shoulder 62 and a 

lower annular, shoulder 63, while the en 
largement 61 has upper and lower annular 
shoulders. 64 and 65 respectively. . . . . . 
- By reference to Eigs, 19, 10, and; 11; it 

} will be noted that the annular, shoulders, 62 
and 63 of the upper enlargement are of less 

s 

() 

area than the annular shoulders. 64, and 65 
ori, the lower enlargeanent of the valve 
whereby different pressures areas, will be 
formed on said valve exterior. is . . . . 
This valve' has stich external dimensions 

as toleniable it to snugly fit the valve-cham, 
ber' in the valve-box 28, and when placed 
therein forlins an upper live air chamber 66 
On tie: upper side of shoulder 62, and an 
nular. Space 67, around: the valve between 
the shoulders: 63. and 64 and a so-called: aaa. 
nular flip-chamber 68, beneath the shoulder 
65, of the valve. . . . . . . . . . . . . . 
; : Tlae shoulder:64, of the valve: has position 
beneath the shoulder ’44 in the valve-chanas 
ber 30. . . . . . . . . . . . . . . . . . . . . . . ; 
The upper cylindric end 69, of the valve 

above the uppermost shoulder 62, thereon 
serves to open and close the analular groove 
32, so as to admit for cut-of live, air to or 
ifrom the: upper end of the piston chamber 
through the central Valve passage: 59, and 
when this end of the Valveris; in the closed 
position, as in Figs...1 and 11 of the draw; 
ing, the groove. 85 is cut-off and the cham 
ber 29, in the upper end of the Valve-box 
will be closed against the escape of i. - 

90 
pressure so as to produee: a cushion if 
piston, on the up-stroke. . . . . . . . . 
The lower teylindric end 70, of the valve 

below the lowermost shoulder 65, thereon 
also serves a useful purpose in that it eon. 
trols the escape of pressure from the piston 
chamber, through the exhaust groove: 48 
opening said exhaust as the piston moves 
up, and closing said exhaust as the piston 
moves down. . . . . . . . . . . . . . . 
By reference to Figs. 1-10 and 11 of the 

drawing it will be noted that a small port 
72 eonnects the cylindrical chamber 29 of 
the valve-box with one of the live air pas 
sages. 33 so as to admit live air into the 
rear end of the valve-box for the purpose 
of starting the piston and valve forward in 
event they should both be in rearward posi 
tion at the beginning of any operation of 
the tool. . . . . . . . . . . . . . . . . . . . . . . . . " 
''Et may not be amiss to here repeat that as 
shown in the drawings, the piston 17 has a 
stroke that is greater than its own length 
and that the invention is especially useful in 
tools of this class. . . . . . . . . . . . . 
The operation of the device is as follows: Presuming the valve. 58 to be in the down 

or forward position shown in Fig.10 of the 
drawing and the throttle: valve 22 open so 
that fluid-pressure can pass through passage 
21 to annular groove it and through supply to intake passages 88, the incoming air 

89 

85 

3.95 

0 

5 

J20 

25 

230 

  



will pass from passages 33 to annular groove 
32 then up over the end 69 of the valve into 
the central valve-passage 59 thus acting 
upon the rear end of the piston 17 and driv 
ing the latter forward in the piston-cham 
ber 16. . 

10 

15 

20 

25 
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50 
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During this forward stroke of the piston 
the air in the chamber 16, in front of the 
piston will be exhausted or driven out 
through ducts 57 to ports 39, which latter 
ports at this time will register with the an 
nular space 73, around the valve between 
the shoulders 60 and 61, which space also 
registers with the lateral branch 41 of the 
passage 40 so as to convey the exhaust 
through the box-wall to the annular cham 
ber 25 and from which chamber said exhaust 
escapes by port 26 to the atmosphere. 

During this exhaust operation while the 
piston is making a forward stroke, the valve 
58, is held down by live air pressure acting 
upon the upper shoulder 62 and upon the 
valve end 69. 
This holding-down live air pressure is de 

rived from supply passage 33 by passage 43 
to passage 42 and, when the piston 17 has 
moved down far enough to uncover the 
lower end of passage 56, live air-pressure 
from the piston chamber 16, at the rear of 
the piston will enter said uncovered end of 
passage 56, and pass up through passages 55 
and 42 and will act in conjunction with the 
pressure derived from the port 43 on the 
upper shoulder 62 of the valve. 
When the piston has moved down far 

enough in the cylinder to uncover the lower 
end of duct 54 into the piston-chamber be 
hind the forwardly-moving piston, live air 
pressure from said piston-chamber at the 
rear of the piston will enter said duct 54 and 
pass up to passage 53 and notches 46-52 to 
the so-called flip-chamber 68 where it will 
act upon the lower shoulder 65, on the ex 
terior of the valve 58. As the area of the 
shoulder 65, is greater than the area of the 
upper shoulder 62, a force will be developed, 
because of the difference of these areas, that 
will be sufficient to push the valve 58, up 
the pressures on the opposite rim-ends of 
the valve being balanced and the shoulders 
63 and 64 being subject or exposed to the 
atmosphere through the port 39. 

It is thus to be noted that the valve 58, 
will be moved upwardly by live air-pressure 
as the piston is making a forward stroke, 
and has been completely shifted to said up 
or rear position by the time the piston has 
delivered its blow, and that said valve is 
held up by live air-pressure from port 36 
expanding into annular chamber 68, by rea 
son of the fact that the expanded air can 
not flow outwardly through the relatively 
larger passage 54 as fast as it is supplied. 
This may be best seen in Figs. 10 and 11. 
When the valve 58 has moved upwardly 
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or to its rear position, as shown in Fig. 11 
of the drawing, the entrance of live air 
through annular groove 32, will be cut off 
by the end 69 of the valve extending up into 
the box-chamber 29 and live air cannot then 
pass over the end 69 of the valve and enter 
the rear end of the piston chamber 16, 
through the central valve passage 59. 
The valve now being up or in the rear 

cut-off position has uncovered the annular 
groove 48 at its lower end 70, and by uncov 
ering said groove has connected the latter 
with the piston-chamber 16 and formed a 
communication from the piston-chamber 
through the ports 50 to the passages 40 and 
41 to the annular chamber 25 and ports 26 
to the atmosphere so that the pressure at 
the rear of the piston in the piston-chamber 
can escape or exhaust. 
At this time lift-supply port 35, has been 

connected with lift port 37, by the annular 
space 73, on the exterior of the valve so that 
pressure will be supplied through passages 
38 and 49 to ducts 57, into the lower end 
of the piston-chamber 16, -the annular pro 
jection 61, on the valve having closed the 
exhaust ports 39. 
This lifting pressure through ducts 57, 

75 

80 

90 

will be less than the supply pressure in sup 
ply passage 21 of the handle due to the rela 
tive sizes of the ducts 57, and the passage 35. 
The piston 17, now having pressure be 

neath its forward end and air exhausted 
from the cylinder on top of it, will move up, 
first uncovering, with its forward or bottom 
edge, the lower end of passage 54 thus re 
ducing and providing a relief for the pres 
sure on the bottom shoulder 65 of the valve. 
After the piston uncovers the cylinder-end 
of duct 54 it effects a covering of the en 
trance to passage 56, but at this time the 
central passage up through the valve, and 
practically a continuation of the piston 
chamber, is still open to the atmosphere be 
cause groove 48, and ports 50 are uncovered. 
While the cylinder-end of passage 56 

is covered by the up or rear-moving piston, 
live air from passage 43 to the upper end 
of passage 42 is building up a pressure in 
passage 42 and in the annular chamber 66 
with which said passage 42 communicates 
and this live air pressure acts upon the up 
per or rear shoulder 62, on the exterior of 
the valve 58, and becomes equal to the sup 
ply pressure in passages 33, at a time pre 
determined by the size of passage 43. 
At this moment in the operation, the up 

per shoulder 62, of the valve is exposed to 
the pressure building up in annular cham 
ber 66, while the pressures acting upon the 
shoulders 63,64 and 65 are equalized, there 
fore when the live air-pressure in passages 
56, 55, 42 and in the annular chamber 66 
has built up to a greater pressure than that 
which is acting upon the shoulders 63-64 

95 

00 

105 

O 

5 

20 

125 

30 



10 

15. 

20. 

25 

30 

40 

45 

1,557,777 . t 

and 65 of the valve the latter will be pushed 

pressure from passage 43. down or forward by such built-up live air-i move the valve in the other direction by live 
-- - - - - - - - - , fluid pressure. . . . . . . . . . . 
When this forward movement of the 

valve by live air pressure takes place the 
RS of the piston 17, is just above the an 

l air groove 32, where it forms compression 
in the chamber 29 of the valve-box and this compression serves as a cushion for the pis 
ton and returns the latter, by rebound to a point substantially at or below the grooye 
32, so that live air from said groove, which 
is now opened, may act on, the upper or rear 
end of the piston to repeat the operation. 

It will thus be seen that the valve 58, is moyed upwardly or rearwardly by live air 
acting on the lower or forward shoulder 65 
on the valve, such live air passing from be-, 
hind the piston from cylinder 16, into duct 
54, and up to the flip-chamber 68, and that 
said valve is moved forwardly or down also 
by live air which latter live air acts upon 
the rear or upper shoulder-62 and is derived 
from the passages 33-43 and 42, so that 
both movements of the valve. are effected 
by live air pressure. . . . . - 
Having described my invention, what. 

claim is . . . . . . . . . . . .", 

1. In a pneumatic tool having a piston 
with a stroke greater than its own length, 
a valve to control the admission and theen 
tire exhaust of fluid pressure to and frona 
opposite ends of the piston, said valse law 
ing a central passage into which the piston 
enters, said valve also being provided with 
differential pressure areas; and means for 
subjecting the said differential pressure 
areas to live fluid pressure... directed alter 
nately-from opposite-directions, whereby said 
valve will be moved in both directions by : 
live fluid pressure. . . . . 

2. In a pneumatic-tool having a piston 
with a stroke greater than its own length 
a valve-casing, a valve in said casing and 
having differential areas to control the ad 
mission and the entire exhaust of fluid 
pressure to and from opposite ends of the 
piston-said differential areas of the valve 

50 

55 

60 

being alternately subjected to live fluid 
pressure. directed from opposing sides 
whereby the valve may be moved in both 
directions by live fluid-pressure. , - 

with a piston tierein said piston having a 
stroke greater than its own length, a valve 
casing, a valve in said casing having differ 
ential pressure. Surfaces said valve control 
ling the admission and the entire exhaust of 
fluid pressure to and from opposite ends of 
the piston, means for subjecting-one of said 
surfaces to the action of live fluid-pressure 
while a relative reduction of pressure onian 
other of said surfaces is provided, to move 
the valve in one direction by live pressure, 
and means for subjecting said other surface 

-means for 
. . . . "tion by built-up live a 

3. In a pneumatic tool having a cylinder making a forward stroke and means for 
- moving said: valve. in aireyerse direction by 
Ibuilt-up live air as the piston is making a 120 

of the valve to live fluid pressure whereby to. 

with a stroke greater than its own length, a 70 
4. In a pneumatic tool having a. piston, 

differential valve to control the admission 
of motive fluid to and the entire exhaust of 
said motive fluid from the opposite ends of 
the pistoa, said valve being moved in one di 
rection by live motive fluid intermittently 75 
acting Qn the larger pressure area of the 
valve at Qne stroke of the piston, and moved 
in the opposite direction by live motive fluid 
intermittently acting upon the smaller pres 
sure area of the valve on the other stroke of 80 the piston. 

5. In a pneumatic tool having a cylinder; 
a piston therein with a stroke greater than 
its own length, a valve to control the adiais: 
sion and the entire exhaust of motive; fluid 85 
to and from the opposite ends of the piston, 
said valve being Rocated at the rear-end of . 
the cylinder and inline therewith and means 
for intermittently directing live motive-fluid 
alternately to opposing surfaces of the valve 90. 
and move the same in E. directions: by live 
motive fluid. . . . . . . . . . . . . . . . . 

6. In a pneumatic tool the combination with a cylinder, of a piston in said cylinder 
said piston having a stroke greater than its 95 
own length, a valve-chamber at one end of 
the cylinder and having ports and passages 
therein for the passage of live air-pressure 
to and exhaust from the cylinder, and a 
valve in said: chamber and moved automati-100 cally in both directions by alternately 
built-up live air-pressure on-opposing faces . . 
of the valve, before the piston completes its 
stroke-said valve alone-controlling the entire 
exhaust from the opposite: ends of the cylin- 105 
der: . . . - . . . . . . . . . . . . . . 

7. In a pneumatic tool, the combination 
with a cylinder having a valve-chamber at one end thereof, of a piston-in said cylinder 
liaving a stroke greater than its own length; ll0 
a valve in said chamberi to control the inlet 
and the entire exhaust of air said valve 
having; a central passage which is open at 
both ends thereof whereby the piston may 
move into said passage on its return stroke; 115 

moving said valve in one direc 
ilt-up live air as the piston is . bul 

return stroke. . . . Sinepheumatic tool, the combination 
with a cylinder, of a piston in said cylinder 
having a stroke greater than its own length; 
means at the end of the cylinder for forming, 125 
a valve-chamber, said means having ports 
and passages: therein for the inlet, and ex 
haust of fluid pressure, and having a passage 
that is constantly open to aliye air-supply, 
said:live-air passage having one end opening 130 
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into the cylinder and also having an open 
ing into the valve-chamber, and a valve in 
said valve-chamber, said valve being moved 
in one direction by live air that is built up in 
said live air-passage while the cylinder-end 
of said passage is closed by the piston and 
being moved in a reverse direction also by 
live air said valve alone controlling the en 
tire exhaust from the opposite ends of the 
cylinder. f . 

9. In a pneumatic tool, the combination 
with a cylinder, of a piston in said cylinder 
having a stroke greater than its own length; 
a valve-bushing at one end of the cylinder 
and having a valve-chamber therein, said bushing having a live air passage that ex 
tends from the valve-chamber, communicates 
with the cylinder and is closable by the pis 
ton on the return stroke of the latter; means 
for feeding live air to said passage while the 
latter is closed by the piston, and a valve in 
said valve-chamber movable in one direction 
by the live air from said passage and mov 
able in a reverse direction also by live air 
said valve alone controlling the entire ex 
haust from the opposite ends of the cylinder. 

10. In a pneumatic tool, the combination 
with a cylinder, of a piston in said cylinder 
having a stroke greater than its own length; 
a valve-bushing at one end of the cylinder 
with a chamber therein. and having a live 
air-passage extending from said chamber 
and in communication with the cylinder, 
the cylinder-end of said passage being clos 
able by the piston; a valve in said bushing 
chamber having pressure surfaces of unequal 
areas, said valve alone controlling the entire 
exhaust from the opposite ends of the cylin 
ders; means for feeding live air to said live. 
air-passage to act on the pressure surface of 
the valve having the smaller area to move 
the valve in one direction by live air, and 
means for subjecting the larger pressure Sur 
face of the valve also to live air to move the 
valve in a reverse direction. 

11. In a pneumatic tool having a cylinder 
with a piston therein which has a stroke 
greater than its own length, a valve bushing 
at one end of the cylinder; a valve in said 
bushing with opposing pressure surfaces of 
unequal areas, said valve controlling the en 
tire exhaust from both ends of the piston, said cylinder and valve bushing having pas 
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sages extending from the cylinder chamber 
to the said opposing pressure surfaces of the 
valve, whereby the piston will serve as a 
valve for said passages. 

12. In a pneumatic tool having a cylin 
der with a piston therein that has a stroke 
greater than its own length, a valve bush 
ing, a valve in said bushing and having op 
posing pressure surfaces of unequal areas, 
said bushing being provided with a passage 
that extends from the pressure side of one 
valve-surface and opens into the cylinder 
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and a second passage that extends from the 
pressure side of the other valve-surface and 
opens into the cylinder in a plane above the 
first-named passage-opening whereby the 
piston may control the inlet of pressure to 
and exhaust of pressure from the lower pas 
sage opening and may also close the upper 
passage-opening on its rear stroke. 

13. In a pneumatic tool the combination 
with a cylinder, of a piston in said cylinder 
said piston having a stroke greater than its 
own length; a valve bushing at one end of 
the cylinder; a fluid pressure supply a valve 
in said bushing controlling the entire ex 
haust of fluid pressure from opposite ends 
of the piston, said valve having opposing 
pressure-surfaces of unequal areas; a pas 
sage which is always open to the fluid-pres 
sure supply, said passage having an outlet 
adjacent one of the pressure-surfaces of the 
valve and another outlet into the cylinder, 
and a second passage from the cylinder be 
yond the outlet of the first-named passage, 
said second passage leading to and deliver 
ing fluid pressure adjacent to another of the 
valve pressure-surfaces whereby the latter 
or second passage may communicate with the 
cylinder at either the upper or lower sides 
of the piston while the first-named passage 
may be cut off from the cylinder by the pis 
ton to shift the valve from one position to 
another. - - - 

14. In a pneumatic tool the combination 
with a cylinder, of a piston in said cylinder 
said piston having a stroke greater than its 
own length; a valve at one end of the cylin 
der and having pressure surfaces of unequal 
area, said tool having a passage that extends 
from the valve-surface of the greater area. 
to a point in the cylinder where it may be 
exposed either above or below the piston ac 
cording to the position of the latter in the 
cylinder and said tool having a second pas 
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sage that extends from a valve-surface of 
the lesser area to a point in the cylinder 
nearer the valve than the first named pas 
sage-opening said second passage being 
closable by the piston while live fluid-pres 
sure builds up therein sufficiently to act 
upon the lesser area of the valve-surface and 
shift the valve. 

15. In a pneumatic tool the combination 
with a cylinder, of a piston in said cylinder 

cylinder and provided with exhaust pas 
sages; a valve movable in the box to open 
and close said exhaust passages and to con 
trol the passage of motive fluid to the op 
posite ends of the cylinder-said valve hav 
ing a plurality of pressure-surfaces; a pas 
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said piston having a stroke greater than its 
... own length; a valve-box at one end of said 120 

125 

sage that extends from one pressure-surface 
of the valve to a point in the cylinder where 
it may be exposed either above or below the 
piston according to the position of the pis 180 
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ton in the cylinder and a second passage ex- stroke toward the valve whereby to permit 
tending from another pressure-surface of live air-pressure to build up in said second 
the valve to a point in the cylinder between passage sufficiently to shift the valve. O 
the first-named passage-opening and the In testimony whereof, I affix my signa 

5 said exhaust passages said second passage ture. 
being closable at the cylinder opening by the 
piston as the latter nears the end of its JOHN R. L. SANTOS. 


