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[o a.ZZ u;_/z,olm zt may concw'n,
Be it kng'wn ﬁhaﬁc Joen R, L. SANTOS q
¢itizen, of--the D'mted Stites, residing’ at
- Baltimore, in-the State of Maryland, has
b 1mented certaln new. and. useful, Imp O
ments i in Pneumatlc Tools, of Whleh the -Tol
lowmg is spemﬁ atlon.. v :
FhlS mventlon T8 ates to m1p10v
G pneumat}c tools, and n. 1’cs present
10 direeted- to_jpneumatlc hamméers Wh eln a
percussive-plu mger hdving:a, length stroke
greater than its own length, is rfx,p1dlv e-
mprocated to dehver blows onto. a. workmo
« tool such as a. 11vet set chlsel or. smnlm de—
5 vice.

The present. invention has pa;(tlcular 1ef-
erence to-. nnproved means for the operation
of ‘the- valve nechgnism Whereby the ﬂtui

.. pressure s, caused to .operate first on one, end
and:then, the:other of the ; lundep t0 eﬁ?e
rapid. reciprocation: ot the latter o
In. many -of the. pneumatic t00l§ now . in
commerecial- use the. valve mech‘mmsm em-
- ployed,to control the. passage, of fluid pres-
sure: ftlteln%tely to:the- epposate sides: of: the
plunder or. plston is. actuated in: ope. direc-
tion by live. al and in, t}le opposn;e diree-
tion by compression.that is produced by the
i plunvel or piston on.. 1ts rear -or Teturn
80 stroke in the cylinder. An example, of &
strueture of this kind- is illustrated, -de-
scribed. and claimed in the b, S patent to
Meissner Number 822,146, Uranted May 291;11
.. 1906, . .
5 And in another type. of tool, the, valve has
one surface that is constantly sub]eeted to
fluid-pressure while another sqriace there-
of, and. of greater area, is subjected .Inter-
mittently to fluid _pressure “to operate
- valve against the fxcf%lon of the pressure on
the- ﬁrst named surtace.
this form of tool,is illust
ent, 879,106 of. February 11th
My Inverition
structure of .the Melssn
xal‘«e is- actuated in.both:,
air and.in, r,lelther chrection by air that is

—

od in U. S, Pat
;. 1908 to Keller

iateht_ in that 1

compressed by th plStOIl and 1ffers from

the XKeller structure
no surface. which. is, constantl
hy. ﬂuldwpressure to czmse a shifting of
valve.

B in that my'valve “has
50 v

to provide a nme! and improved constmc

KEUIVEATIC 00L,

2 ppended claims.
Th

n- example of -]

‘however differs; from :the the y

directions by live

.acted ;upon

One- object - thereIole of- my 1nvent10n is

1nvent10n istlllust t‘éd“if‘."‘. ‘70;’

1 and lool ing upW
Flg 5. shows &
thiotigh - the Valve- O
moved R PO
I‘],g 6 1llustrates iﬁ'-‘ihiferted ‘0'1;‘
view of the same,
Fig., T shows
throuoh the 11ng- - .
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chamber 16, therein for the reception of a
losse plunger 17, having a stroke greater
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. . ‘ v

At the upper end the barrel or cylinder

s 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-
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ly control the supply of fluid pressure to the
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-
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. v C
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
end. of the box. . ‘ :
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 80 which latter is of a slight-
ly-larger diameter than the said upper cham-
ber. and forms an -annular -shoulder 31,
around the bage. 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 wvertically

in the wall of the valve-box and whose up-
per - ends -communicate with an annular

- groove 71 in thé 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-
sage will be determined by means that will
presently be explained. '

The valve box 28, further has a longitudi-
nal passage 84, which extends downwardly

1,657,777

from the annular groove 32, and the intake
passage 33. This longitudinal passage 34
is provided with a lift-supply port 85, which

opens into the valve-chamber 80, and is fur- -

ther provided at its lower end with another
port 36, which also opens into said chamber

70

-

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,

[ > S

80

These passages 38, are also clearly shown -

in Figs. 5-4 and 6 of the drawing.

‘Below the lift-ports 87, the valve-box also -

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 83, 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
49 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 bottom 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 wvalve-
chamber has an annular shoulder 44, which
is located above the ports 87, 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
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 Jower inner edge of the box wall as
best illustrated in Fig:. 5, all for purposes
presently to be described. IR
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‘Beneath the valve-box and in the bottom
of the annular recess in the upper end of
the cyhnder there is seated: a:ring oridisk

7, shovwn: m Figs: 127 and’ 8 of the chaw-
ings. - ’
This’ ring ‘has a’ centrqI passuoe 47
annular interior chianme]l or groove: 48 in
said passage; a series of vertical - lift: pas-
sages 49 and a plurality ofi vertical exhaust
passages 50 the lower ends of ‘which latter
extened mwardly qnd open 1nto the channel
or-groove 48.

The upper side of the ring: ox: d1sk a8 pro—
vided with an'annular: bead 51, which has
an exterior drameter 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 motch 46; in
the lower: edge: of the: valve-box wall.

A vertical passage 53, is provided in. the

ring or disk whose upper end!communicates

with the: space’ formed - by ‘the mnotches
46-—52" (which ‘in‘ effeet: form a port) and
whose lower end communicates with a:duct
54, that extends down in the wall of the

eylinder, 15, and opens mto the - plston-‘

chamber 16.

- The- live-air passage 4-2 ' the valve-box
has its lower end: commummtmo with. a: ver-
tical” passage ‘55, in' the’ ring or’ disk: and
the lower énd-of ‘this latter passage connects
with a passaige ‘56, -in’ the ' cylinder which
opens through the’ wall of the- cylinder into
the piston- schamber 16.- Tt will therefore be
seen that'the entrance from: the: p1st0n—cham»
er to the lower end of ‘passage 56, is- at’a

point below the annular exhaust-groove 48,

and - that- whenever that- lower- ent»rance 18
uncovered by the plston 17, ‘whatever ‘pres-

sure fluid-there may be-in the piston:chani-

ber it said- passage-end will- be conducted
through the passages 55-and 42, as and for
a purpose presently to be’ e\plamed «
It is to be undewt@od that the: cyhndel
15, 18 provided ’Wlth al phuahty 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 I ring
or disk 27, and also with- the passages 38 m

“the valve’box.

By now refeirring to- FlU' 9, of the dmw-

ing 1t will be noted that the valve 58S of |

the cyhndrlcal type and has-a eentral pas-
sage 59, of a diameter substantially equal
to the diameter of the piston- s¢hamber 16,
so that the piston 17, “may remprocate
On’ the- exterlor, the ‘valve
has two annular enlargements’ 60 -and 61,

the former being s1tuated above and spaced -that:
“from the latter.

The “eiilargerent. 60 pro-
diiges an ‘upper’ anmular: s’h(mléler 62 ‘and a

2

lower amiular: shoulder. 63:- while -the ‘en-
largement 61:lias:upper and; lowen: aniaular
slmulderb 64 and 65 1espent1velv,

- By refefencesto- Figs. 1;:9; 10-and; 1L; 1t
will: bernoted that: the: annular shoulclels 62
and 63 of the upper enlargement are of lpss
areaithan' the -annular: shoulders 64 and 65
oni. the! lower: enlargement of: the ‘yalve
whereby : -different: pressure. areas: will: be
fmmed o saidivalve exterior. Ty

“This valve has-sach external: dlmensmns

as-to eriable it to snugly fit the valve-cham:

ber: in:the valve-box 28, and when placed
therein forms: ani upper: Tive air: charpber-66

on. the:upper side-of rshoulder 62, and-an:
nular: spaee 67 around:the: valwe hefween

“the shioulders 63.and 64/ and a:so-called: ams

nular fbip-chanber:68, beneath the: shouldelz
60, of ithe valve: -

- Flhe shoulder-64; of the V&lve has pOSJ:tvlon
beneath\ the: Shouldem 4,4 111 the. valws cha,m-
ber 30:: i

The uppe1 cyhndrlc end 69 ‘of the valve
above ' the uppermost shouldaet 62, thereon
serves-to-open and: C}.()Sexthe annulm' ‘ereove
92 so! ag.to! admit corl cutboff live air:to or
from: the:upper endef:the. piston chamber
througly-the central valve passage:59; and
when' this end of the valve is 0, the: closed

position; asvin. Figs. .1 and- 11 of the idraw: 7

ing; the grodve 82 is cutzoff and. the cham-
ber 29; in:the. upper. end.: afi theywalvebox
will: be “closed against the escape of fhuid-
pressure so as to: pnoduce a cushmn for the
p1ston ‘on the up-stooke: '+

“The: lower eylindric end *ﬁO of sthe Vaxlve
below “the - lowermost : shoulder G5 thereon
also serves: aiuseful purpose in thatit eom-

‘trols the eseape of pressure.from the. pistan-
‘chamber- througly: the ' exhaust groove: 48+ &
‘opening: said exhaust as-the piston moves

up and closing: S‘L}d exhaust as the plst(m

"Inoves down.

- By reference to FI("S 1——10 and 11 of the

‘drawing it will be noted that a.small poert
72 iconnects  the cylindrical chamber 29 of
‘the' valve-box with one of the live air pas-
-sages 33 so0-as to -admit live air  into: the

rear end -of the valvesbox for the: ‘purpose
of ‘starting:the piston and valve forward i in

event theyishould both be in rearward posi-

tion at the begmmng of any opelatlon of
thetoel. .

Tt may not? be amiss to here 1epeat that as
shown in the drawings, the piston 17;has a

‘stroke: that. s igreaterthan its: own: lengt;h

and that the: nwentlon is especxa/lly usaful in

‘tools of this:class.

- The operation ofsthe devme is ds: follows
- Presuming ‘the valve 58 tobe in:the:down
or forward position shewn in Fig: 10 of the

“drawing and the throttle valve 29 ‘opren. :80

tufluid pressure-canszpass: through passage
21-té amnularigroove T1 and: +through, supply

‘or dntake pﬂssages 33, ~the mcommg air
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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. : :
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‘During this forward stroke of the piston
the air 1n the chamber 16, in front of the
piston will be exhausted or driven out
through duects 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 passdge 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 sald -piston-chamber at the
rear of the piston will enter said duct 54 and
pass up to passage 53 and notches 46—352 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,
Lecause of the difference of these areas, that
will be sufficient to push the valve 58, up,—
the pressures on the opposite rim-ends of
thé 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 cutwardly 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

1,557,777

or to its rear position, as shown in Fig. 11
of the drawing, the entrance of live air
through annular groove 82, 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 85, 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. v

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 6%
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
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and 65 of the valve the latter will be pushed
down or forward by such built-up live air-
pressure from passage 43, IR

" When this forward movement of the

valve by live air pressive takes place the
to,li of the piston 17, is just above the gn-.
nular groove 32, where it forms compression
in the chamber 29-of the valve-box and thiy
compression serves as a cushion for the pis-
ton and teturns the latter, by rebound, to
a point substantially at or below: the groovye

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.”
Tt will thus be seen that the valve 58, is
moved 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-champer 68, and: that
said valve ig moved: '%’va'ard,l{y-‘ or-down also
by live air which latter live ‘air acts mpon
the rear or-upper shoulder 62 and is derived:
from. the passages 33—43 and 42; so that
both movements of the wvalve. are  effected
by live air pressure. . . - S .
~Haying described my- invention, what-1
claim is,— SN T
‘1. In "a pneumatic ‘tool having a-piston
with g, stroke greater than its-own lengtly
a valve to control:the admission and the en-
tire exhaust of fluid pressure to-and: from
opposite ends of the piston, said valve: lav-
ing a central passage ‘into which-the: piston
enters, said valve also being-provided -with
differential poessure areas; and : means: for
subjecting- ‘the said- differential: pressuxe

areas to ‘live fluid -pressure. directed: alter-

nately-from opposite-directions. whereby:said
valve will be moved in Beth  directions- by
live fluid: pressure. AR :
) : Having- & piston
with, a stroke greater than its own. length
avalve-casing, a: valve in 'said casing ‘éu)r.i
having- differential -areas to-controel the ad-
mission and -the entire exliaust -of fluid-

‘pressure to and from: oppesite ends of the

- piston,—said: differential’ areas off the valve

50

55

60

being alternately subjected: to live -fluid-
pressure. - directed -from: opposing sides
whereby-the valve may be moved 1n bath
directions by live fluid-pressare; E

o .

- '8 Tn-a pneumatic tool having & oyﬁ:nder

with a’ piston’tlierein 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 oppesite-ends.of
the piston,; means for:subjecting-one of said

surfaces-to the action of live fluid-pressure -
“while a relative reduction of<pressure on.an-
-other’ of said ‘surfaces is provided,-to move

the valve in. one- direction-by- live pressure, .-

and’ means’ for-subjecting said otlher surface -

5

of the valve to live fluid pressure whereby to,

fluid pressure. T T e
~ 4. In -a pneumatic. togl having a. piston:
with-a stroke greater than its own length;, &
differential vglve ‘to: controf the admission:
of motive flyid' to and the entire' exhanst of
said motive fluid from the’oppogite ends of
the piston, said valve being moved in ore-di-
rection by live motive' fluid intermittently
acting qn the larger pressure area of tlie
valve'at one stroke of:the: piston,; and moved

move ‘the valve'in the otlier direction by Jlive:

in, the opposite direction by live motive fluid -

intermitfently-acting wpon the smaller pres-

sure area of the valve on the. other stroke of

the piston.

70
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80,

5. 'In a pneumatic tool having a cylinder;

a piston therejn with a stroke ‘greater ‘than

its ownr length, a valve to control the admis-
sion and the entire exhaust off motive fliid

to and' from: the opposite ends of the piston, |

said’ valve being located- at the rear end of
the cylinder and'in line therewitli and means
for intermijttently directing live motive-fluid
alternately to opposing-surfaces of the valve

00 -

and move the same in both d*iire__qti’on_s;byf livg '

‘motive fluid. \ S S
6. :In 'a. pnenmatic tool the combination
with a, cylinder, of a piston.in: said. cylinder
said’ piston having-a stroke greater than its
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 exlaust from ™ the cylinder, and -a

valve i said! ciamBer-and moved! automati-

95

100
cally: “in- Both -directions- By -alternately

built-up: live- air-pressure on:-opposing: faces

of* tlie valve before the piston: completes: its
stroke-said' valve alone.controlling the:entive

der: - ’

- éxhayst f)r‘_qm»theﬂoppgsite{ ends ofthe cylin-

7. 34 a’ pneumatic tool; ither.édmbinati(;)fn
“with a cylinder having ‘a valve-chamber: at

one end thereof; of 'a piston:in said cylinder
‘Having-a'stroke greater<than its own length ;

a valve in said chambersto control the inlet '

105

1o

and! the- entire. exhaust of air——said valve =

both ends:thereof: whereby :the: piston. may
move into-said passage on:its return strolie;

-means: for movings said" valve: in. one: direc-
~tion: by built-up: live. aiv as the: piston. is .
~making-a forward stroke and:.méans. for
~moving- said; -valve. in: aireverse. direction: by
“builtcup live. air as:thes piston: is:making a

-return: stroke.. .. ..

with a cylinder, offa. piston inssaid-cylinder
having a:stroke greater than:its ownilength ;

~means at the.end of-the:cylinder fon forming

a valye-chamber; saidi means hawing: ports’
and:. passages: therein £or-the’ inlet~ and: ex-

11s

8. I g pneuma\bic.'tdélg the nOfnbin-a‘bib'nv

“having: a- central passage: 'which:'is open: at .
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haust-ofifluid pressure, and having a passage -

thatris constantly: ‘open to:a:lixe air-supply,

-saidilive-air passage having-one.end:opening .
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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. - ; o ‘

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 greatér 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-

[ 88
(514

60

sages extending from the cylinder chamber

to the said opposing pressure surfaces of the

~valve, whereby the piston will serve as a

valve for sajd. 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

1,557,777

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.

18. In a pneumatic tool the combination
with a cylinder, of a piston in said cylinder
said pisfon 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. S , -

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-

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
ghift 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-
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ton in the cylinder and a second passage ex- stroke toward the valve whereby to permit

tending from another pressiure-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. 10

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.



