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T'o all whount i may concern:

ful Improvement i Fluid-Pressure-Operated Tools,

and declare the following to be a full, clear, and exuct

1

description of the same, such as will enable others

drawings, which torm a part of this spectiication.

My invention relates in general to fluid pressure ac-
tuated wators, and more paritcularly o the type of
such motors known m-‘--plu.'unmti(.‘ lmmmurs or rhﬁ!-ti-r:-:.',
in.which a =nup or die is adapted to recetve the impact
of a reciprucating piston. . | o

1n fluid pressure motors it s desirable that the valve
controlling the supply and exhaust od nressure Lo the
ends of the cylinder should be operated to cut off Lthe
supply from the respective sides of the piston before it

reaches the end of its stroke, and it is also desirable !
" that the valve should be quickly shifted from one po--

sition to the other, and when shifted, positively held

the piston reaches the predetermined point in itz stroke,

when the supply and exhaust of fluid pressitre Lo the

respective ends of the cylinder should be reversed.
Fluid pressure operated touis of the character re-

ferred to are of such power that if the throttle valve B

open when the snap or die is out of contact with the

object being worked upon, the snap will be violently -
. ejected from the cylinder and thrown a constderable

distance owing to the unpact of the piston therewith.
It is therefore desirable that the reciprocation of the
piston should be automatically prevented when the
snap is not in contact with an object. . |

- An object of my invention is to provide a fluid pres-

“sure motor in which the supply and exhaust of pressure

40

3]

to-the respective cnds of the ¢ylinder are controlied by

a piston valve, the reciprocation of which to its con-

trolling positions will be quickly and certainly accom-
plished and which when shifted will he firmly heid in

each ‘p;}ﬁitiun-un'til agrain shifted by the piston reach-.
~ing the proper predetermined point in its throw. |

A further object ot my invention s to construct a
fiuid pressiure operated tool of the character celerred to
in which the front end of the eylinder is antomatically
connected with the atmusphere whent the snap 15 ot

“ ciprocation of the piston towurds the suap,

A still further object of my invention is (o provide
& fHuid pressure motor ol the type referred to which

will be comparatively simple iu construetion and eth-
' " socket formed in the haadle in alineruent witl the

ricnt 1n upcmtiun. ‘

-~ My invention aencrally stated consists in a cylinder |

= -— -

o U within which & pisten s recipmenicd by the supply
Bo it knewn that Jesey H. VauaHaN, 2 citizen of -+ ond exhaust of pressure to it opposiie sides, the supply
the United States, residing at Chicago, county of Couk, und exhaust of pressure being controtled by a differ-
State of Hinoiz, have invented d certoin new and u=e- ential piston vailve baviug radial suriaces, the snifting
of the valye from one position to the other bheing ac-
~complished by exposing two of its radial surfaces to
pregsure in one direction, while a third radial surface -

killed in the art o which it pertaing to make and use © of Toss arex than the sum of (he two surfaces is exposed

the same, roverence being had w the accompanying | to pressure in the oppustte direction, the valve when

~<hifted bring hield in proper posttion by pressure upon

'
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one radial surface of greater aréa than a radial suriace
exposed w pressure in the opposite direction.

My inveation further consists in a fluid prossure op-
crated tool in whiclr a sleeve surrounds the iront end

of the eviinder and is sutsmaically ineved relatively
thereto whenever the snap is disengaged {tom an chjoct,

thercby bringing an exhaust port into reaister with the

- port in the front end ol the cylinder o that the pressure
which tmpels the piston o contact with the snap is

relieved, i |
The invention will be more fully described herein-
after withrreference to the accompanying drawings, in

by a preponderance of pressure in cach position until ; which the same is ilustrated as eibodied 1 a conven-

ient and practical form, and in whieh-—

Figure 1 s o longituding: veitical section of my in-
contion taken on line t—i, Fig. 2, the parts being
shown in the positions they wssume when the snap 18
c contact with an object; Fig. 1* a sectional view on
line 1--1* Fig. 2. Fig. 2 a horizontal sectional view of
my inveation taken on line 22, Pie. 1, looking in the
dicection of the arrows, the purts being in the positions
they assume when the snap i disengaged from an ob-
ject; g, 3 an cnlarged cruss sectional view on line
3—3, [ig. |; IMig. 4 a scctional view of the valve casing
and showing the valve in elevation in the position
which it assumes when pressure s betag admitied to

Cthe rear end of the eviinder; Fig. 5 2 lew similar to
Tig. 4, the valve being shown in the pusition in which

pressure is admitted to the iront end of the cylinder;
Iig, € a perspectave view of the piston valve; and Fig.
7 a longitudina! section ol the vaive. |

The same reference chameters are used to indicate
the same parts in the several figures of the drawings.

Reference letter A indicates the handle of the toel
which is provided with=a tubular extension A7 which
currounds the front cad of the eylinder Co A fever At

- is pivotally supported in the handle A und i3 provided
in contact with an object, therehy preventing the re- @ withoa lur o adapted to engage the end of 1 valve stem
| - £%, the latter heing connected to a throttle valve B4

D

A spring B¥ retains the throtile valve against 1t seat
{ortaed in the hundle A, the cppusite ena ot sueh spring
heipg supported apoa 3 plug B? serewed within. a

Vaivuseat. Apassage B, which may be strew threadad,
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2
i fﬂrmed 1n thc handle A and is adapted to be connected ‘ object.
-with a conduit leading to a source ol fluid pr(-aapre

ot

10

front end of the cylinder.

A transverse cylindrical valve casing A? is foymed in

“the valve handle, preferably beneath the tubviar ex-

tension A’ thereof. The valve casing A° is povided

‘with a series of passage-ways, @, ¢*, a® and ¢, *uflflpted

to communicate with ports in the outer surface of the
The valve caqing A® 1x also
provided with annular passages ¢, @’ and @7, the former
of which communicates through a series nf rachal pas-
gages with a chamber A% in the handle’A, while the an-

- htdr passages a’ and ¢* located at citherside of the pas-

15

gapc e comuunicate with the atmosphere through ex-
hatist ports. A poft a® is provided in the tubular exten-
gion A’ near the end thereof for u pur'poso subsequently

~ to'be described.

The front end of the cylinder C is located within the

‘tubularextension A’ to which it is secured by means of

20

25

a'fldt key ¢/, the outer ends of agie! oy
-elongated slots @7 In the tubuldr

v passing through
ension so as to per-
mit u relative movement betsween the handle A and the
¢ylinder. Any suitable means may be uscd to retain

the key ih proper position, as for instance a head at one
- end thereof antl a dowel pin passing through th( other

end as shown in Fig. 3 of the dmwmgs
- A series of passages, @, ¢*, ¢ and ¢, are provided in

~.the cylinder C, the ends of which terminate in ports in
- the odter'periphery of the cylinder, such ports register-

30

- Tig. 1 of the drawings.

- 35

ing with the’'passages a®, a*, @® and o in the valve casing
A? whm ‘the handle A is in the position indicated in
The passage ¢ leads directly to
the itterior of the front end of the eylinder, while the

passage ¢® leads to the rear end -of ‘the'dylinder, such
“passages ¢® and ¢® affording emnmunication hetween the
supply of fluid ptessure and the opposite sides of the

piston. The passage'c® leads to the nterior of the cylin-

- ‘dér at'a point a distance from jts rear end slightiy
- gredter than the length of the pistun, while the pasgage

40

¢t communicates with the interior of the cylinder it a
point located a distance from the front end of the eyhin-

der sliglitly greater than the length o1 the piston.
Theé rear end C/ of Lire cylinder has an interior diame-":

~ terslightly greater than that of the cylinder, an annalar

.45

-1

shoulder ¢”'being fornied at the point where the interie:
diameter ¢of the eylinder ternmninates and that of the end
C*commences. A ferrule G is supported within therear

¢nd of the cylinder by means of a reduced portion of a
- diamieter substantially equal te the interior diamecter
of the ¢nd portion €/ within which it fits and rests

against the shoulder ¢/, A snap or die H 1s supported
within the rear end of the cylinder by means of a re-

= .duced'pbrlfiun 1/ fitied within the opening through Ili"_

85

Aferrule G. - The snap is retained within the ferrule by
sy suitable means, such for instarice as aspring ring g
which i3 seated within an annular groove formed in the
intetior surface of the ferrule near the rear end thercof. |

" The front end of the cylinder is closed by means of a

‘hollow screw threaded head €° which is prevented from

- rotation within the end of the cylinder by any suidtable

60

means, such for Instance as a spring actuated bolt .

A spring K is interposed between the elosed end of the
wvlinder head € and the handle A and serves to rela-

11% o1y move the handle and eylinder apart the distanee

pornnttcd by the elongated slots @7 in the tubular ex-
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der head C? through the adjacent wall of the handle A.
Within the opposite ends of the valve easing A? are

located bushings E having closed outer ends and also

having chambers formed thercin for the piston valve,
sultable ports &, €', & and ¢,

in the handle A and communicating with the interior
of the casing A% A scries of ports e and @ extend
through the inner ends of the bushings E and register
with the annular passage-ways @/ and @® respectively
forimed in the inner periphery of the valve casing A®.

Shallow annular.arooves ¢ and ¢ may be formed 1n the

interior surfaces of the bushings E intermediaic of the
ports e and ¢*, and ¢ and & respectively. |

The piston valve comprises a radial projecting cen-
tral flange D on either side of which are formed shoul-
ders D7 and D? of less radius than the centrally project-

An air vent k leads to the interior of the cylin--

leading from auch cham-
hers to the passages a3, ¢, @ and %, respectively formed

75

80

ing flanee, such shoulders being formed by reduciny
g2¢e, 24

the ends D3 and D of the valve which fit within cham-
bers E* and 12 in the bushings E. The end portions
of the vaive are houow, heing separated by a parti-
tion arrainged substantially in aliacinent with the radial
projecting flange D. A series of ports ¢° and & ex-
tend through the reduced hiolloSe end portions of the
.- A series of passage-ways d* extend from points
adjacent” to one side of the flange D beneath the sur-
face of the valve and terminate in the vertical face of
the shoulder P, while corresponding passages d” ex-
tend from the other side of the central flange D to the
vertical face of the shoulder DX Shallow annular
grooves may be formed in the valve at eitber side of the

radial projecting flange .

'The operation of my invention is as follows; When
the ~nap in the end of the tool is out of contact with
an objees, the spring K expands and relatively moves
the handlie an 1 eylinder apart as indicated in Fig, 2,
atd. the-eby brings the exhaust port ¢, through the
tubular extension A/) into register with the end of the
passage-way <* which leads 10 the interior front end of
the cylinder, consequently should the throttle valve
be held open when the tool is out of contact with an
object, the fluid pressure would flow from the front end
of the eylinder to the atmosphere and thereby prevent
the piston from being thrown into engagement with the
snap.  When the tool is to be used and the snap thereof
is forced against an object, the handle shides upon the

i front end of the eylinder the distance permitted by the

elonguted slots «f which surround the key ¢/, such

aovement of the handle compressing the spring K,

the air between the handlo and the hollow eyhinder
hawd CF escaping through the port £ in the handle.

i The exhaust port ¢* passes beyond and out of register

with the passage ¢, thereby cutting off the front end
of the eylinder from communication with the atmos-
phere. The lever A when oscillated unseats the throt-
tle valve 3 and permits the luid pressure to fow from

the source of supply through the openring B into the

85
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chamber A% in the handle, and thence through radial

ports into the annular passage a formed at the center
of the valve casing A% If the valve is in the position
tHustrated in Fig. 4, the pressure will flow through the
passages d’, thence through the ports ¢ formed through

the bushing E, thence to the pas-age a® in the handle,

55 ‘tenmdn A’ whenever' the gnap is dlscngaged from an ; thence to the-end of the passage ¢® located upon ‘the

125
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periphery of the cylinder, thence through i;h{pa:zfsage

 ¢®to the end of the cyiider adjacent to the snep. The
- pistou F would therefore be forced towards the handie

" of the tool, tne pressure in the front end of the cylinder
being exhausted through the pas=age ¢t thence through
the passage a®, thence through the ports ¢* in the bush-
ing E, thence through the ports ¢? in the bu=hing 1o
the exhaust port a* extending through the valve cas-
ing to the atmosphere. The valve is retamned 1n the
pusition described by reason of the annular flanze D,
~ whicl is exposed to pressure {roin the source of supply,

being of a greater area than the vertical surface of the
shoulder D? which is exposed to the pressure pazsing

therethrough to the end of the cylinder.. When the.

piston F passes.the end of the passage-Veay ¢, pressure
s admitted through such passage-way to the passage
at, thence through the series of ports d* formed through
the hollow end Df of the valve and 1s exerted agamst
the area of the end D* of the valve, consequently the
‘valve is thrown from the pesition indicated in Fig. 4
~-to that indicated i Vi, 5, owing to the sum of the
areas of the <houlder D? and the end D* of the valve
being greater than the area ol the annular flange D
which alone is exposed to pressure from the source of

. supply acting to hold the valve in the position shown

in Fig. 4. o '
"~ When the valve has been shifted to the position
indicated in Fig. 5, it is retained in zuch position by
the pressurce from the source of supply engaging the
leit vertical face of the annular flange D, such surface
as above explained being greater 1n-ar s than the
yertical face of the shoulder D/ which 18 exposd to
the pressure passing to the iront end of the cylinder
hy way of ‘the passage b In this position of the
valve, the ports ¢*, which cominunicate thirough the
passages ¢t with the passage et are closed by the end
D4 of the valve just as the poerts ¢ were closed by the

opposite end D3 of the valve when it was in the post-
tion indicated in fFig. 4, consequently when the piston |

I passes the end of the passage ¢ when moving tervards
the handle, no pressure can’ escape from the rear end
of the Cylimlt:i' Ahrough such passage ~.. With the
valve in the position indicated 1n Fig. 5 pressure flows

through the svries ol passages d* from the source of |

supply which communicates with the annular paseage
a. 1o the passage o, thence o the passage ¢ into the
front end of the cyiinder, thereby throwing the piston
towards the snap which 1t violently contacts with to
perform the work desired,  The end of the cylinder
opposite to the =nap al such time conmitieates with
the exhaust ports au* l}}'
cylinder and the passage
ports ¢8 in the bushing.: thenee through the ports ¢/ 1o

¢t in the valve casing, the

the exhaus! ports @/, When the piston I passes the

" end of the pasage-way ¢ prossure flows throach suel

passage-way - into the passage-way o, thenee through

the ports ¢ in the bushivg 5 thenee to thie series ol
ports d°. throagh the hollow end D3 of the valve 114
gets upoen fhe area ol the énd D3 ol the valve, which

pgether with the pressure gpon the shoulder P over-

halances the pressure acting in the oppusite divection
upon the vertical surface of the avnalay flange D A
Shifts the valve hack into the pasition indicated in

Fig. 4.- The shallow annular grooves forimed on eitlier

85 side of the flange D afford means of escape of any

e "k T W

el -y el s ek S -7 W= — - umran - wr e

means of the passage @ m the

8

pressure which may leak around the outer periphery
of snch fange when it oceupies either of it positions,

seh shallow grooves heing alternately in regster with

the ports ¢ and ¢ lading fo the exhaust ports a’ and
@* respectively, Similar means may be srovided for
AMowing the exhaust of any pressure which might
Jeak past the end portions of the valve trom the ports
'pri:-'in}_r‘:mmlhu‘ aroagves ¢f and ¢ Yornted adjacent to
the =eries of ports & and Aand communieating with
the exhiust passages formed  though the bushings -
anid registering with exhaust passages formedd through
the valve casing A2 _ _
“While: 1 have illustrated my nnproved piston valve
as applicd to a pneuatic tool 1 do not wish to lind
nivself 10 such use thereof, as it s obviously capsiic ol
use in connection with fluid pressure motors generally.
[ also" contemplate using the features” which relate
easentinlly to a pneumatic ool such for Instanee ws
the connection of the front end of the cylinder with
the atmosphere when the =nap 1 disengaged from an
object, in 'pm'um:‘ztii: tools generally regardless ol the
particular arrangement of ports and particular means
of controlling such ports for a reciprocating piston. -
While I have deseribed more or bess precisely Lthe
Jetails of construetion 1 do pot wish to be undestood
as limiting myseli thereto, as 1 contrinplate changes

in form, the proportion of parts, and the subaritution

of equivalents, as circunmstances may siggest or render
expedient, without departing from the spirit of My
invention, - | |
" Having now fully desceribed my invention what 1
¢laim as new, and desire to secure by Letters Patent.
ig— | | |

1. In a device of the character deseribed, the comt.ing-

Jeading to the interlor-of the eviinder, @ differentinl pls-
fon \':Ii‘i’{:_lﬂﬂuttfd witiin r;::.i-i eitsinge and controlling the
ports communicatingg thie rowith, said valve, haviog a cens

tyal Fadind flange the oppastle surfaces of which are :Ilt!‘lf‘-'_

aately exposed to fluid pressore from the supply pert, and &
menns for permilang Huid pressie to ow from one :-;hhl-l'
of <aid ftange to o pert leading to the eviinder from o
polut in said valve cashrg faeated on the opposite side
of said fange. . - B
s In n deviee of the charpeter deseribnd, the combina-. |

tien witlt a eviioder, Yof n reciprocating piston therein, a
vitlve cising baving < apply and oxhaust porls and ports -

Hendding o tlie interior of the eylmder, 4 diferential pix-
ton vilve loeated within suid casing and conirolling the
IR E vominunicatinge therewith, said valve having a “eei-
cral radinl L flange  the opposite sorfaces of whivh age

ralternaiely  exposed 10 Huid  pressure from  the supply

pori, said vilve also Bl VEEHE Prrssimes therein Sesding rom
cither side of sald fapge throwgh which fuld pressare
dows to the respeetive ends of the cylinder. -

2 in .a dovies of the chiractier deseribed,- the combina :
tion with i eyiinder having passiages fennding: to

distatices from s emds, of a piston adnpted to reciproeats
within skt eylinder, a differential piston valve having -
pealitead ends, o ecntral radinlly projecting fange and two
radinliy projecting surfaces hetwoen the opposite sides of
winhil thanwe and the reduced ends of the vafve, a .valve

- eascingg hatving a ehnmber caommanieating with the SO
b af supply. within which  said ange reciproeates, such

valve easing eomprising chainbers commuilenting with the
patssages  deading to the l_:p]mhilﬂ ends of the t*}'lilllqu
and within which the radlal surfaces reelprocate, sald -
valve easing also comprising cluhiers  conumandeat g
with safd passiges feading to potnds distant from the ehidds

[

S oand 8 in the bushines, such exhaust neans eom--

LI . . .

- 100
tlon with a cylinder, of sa reclpsocenting piston therednn 0
a4 valve casing having supply ard sxiutast ports and ports .
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of the evlinder and within wbich the reduced cnds of the

valve reciprocate, substantially as, doseribed,

- 4. In a tluld pressiare operated tool, the combination
with a cvlinder, of a vreciprocuating piston therein, a vuiir.t-
ensing having supply and exhaust ports and ports com-
municating with the oppegite ends of the crtinder, siid
val'a -easing having a central  chamhber,

contral ehamber. and cnd chainbers of fess hore than and
communieating with the int.t-rnwdiutv chambers, and &
differential  piston  valve loeated i said valve casing
and contrelling the ports communicating therewith.

o In oo Hnid pressmare operated tool, the comhination

Cwith a exlinder, of a reciprocating piston therein, a valve

casing having a cential smpply chamber aund ehamwbors of

reduced bove leeated on celiher side of xaid =upply cham-
ber and commundeating with exhaust ports ad with pas-

sapes leading o fhe opposite ends of the exlinder, @
differential piston valve Joented In waid valve easing and
havine a central radind  flange adapted {o reviprocate
in said supply chamber and outwardly direeted radial
surfaces on elther side of =nid contral {Iange focated I
<thl clambers of reduced bove, siaid valve havine  pas-
wigres therethrough jeading Cran efither side of said oen-
bl Hange to the radial surface on the opposite side
llu*rvuf.'nm] means for l'mriprn{::lth!g‘ sald valve.

G In o fluld pressire operated  tool, the. combination

with a evlinder, of a reciprocating piston therein, a valve

S easing having a central supply chamber aod chambers of

voduced bore loented on cither side of sald supply chi-

hor and cotmmunicating with exhaust ports and with pas-
sages leading 1o the opposite ends of the cviinder, o dif =~

ferentin! piston valve located in said valve easing and

Saving a central radinl anpee adapted to reciprocate in

ifd supply chatmber and outwardly direcied radiat sure-
fuces on either side of said central hugee loeated in sald

© ehambers of redueed bore, means for connecting the sup-

40

50

55

60

Cvalve loeated i sald aising amd controtling

ply chamber on either side of sithel contral ilnnse with

ports on the apposite sides of the fHianee feadine to the

intevior of the cyvtinder, and means Jor reciprrocit ting <qald
silve, | . - 3
7. In a fluid pressure operated tool, the combination

with a eviinder, of a reciprocating piston therein, a valve

easing having supply and exhatst ports amd ports leadmgy
to. the oppesite end of the eviinder, a differen:ial pixton
the porls
commmunicating  therewith, said  valve having a  centrad
rasdial lange the opposite surfaces of which are aifer-

“nately exposed to pressire from the supply post to NN HEH

(e valve in each poxitien, said valve also having a -

ality of rudial surfaces on cither side of =aid cential
. Hange, those on one shde adapied to be exposed to tioid

pressuve jlowing to and from thie cviinder to move the

| | -
silve aeninst: prossiee exerted on the opposite side of the

contral {ange. .

K. In a device of the chavacter desceribed, the combina- -
tlon witlh a cylinder having preossure-ainission  puiskiges
Cand  vilve-controliing  passages- leading to the inteyior

therevof. of a Aalve casing having elivnhers communicat-

fne with sadd valve-controlling passages and aiso having
Ky and exhaust ports, of i valve i said casing con-
“Aqrolling the supply and exhaust of fluld pressure through

agtld pressure admission passages g the ends of which con-
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~ wlith n eylinder, of a reciproceating piston thereing a sleeve

15

1
-

“trol. the communication between: sald

sve-controlled
prissages and sald ‘chrubers and between said chambers
and exhimust ports, whereby when one vaive-contradling

- pasage I8 open to s communleiting chamber the other
- yalve-controlling pussage K closed and the chamber com-
muanicating therewith connected with an exiinust port,

submtangiatly as described. - |
_ O, Ja a fuld pressure operated toul,

the combination

Joncitudinally movably mounnied upon said eylinder and

“having o valve ciasing therein exteinling transversely 1o

and located on one side of the nxls of sald exiinder and

syalve I osald easbyy adapted to contral the supply and
“exhaust of fhdd  pressure o the apposite sides of said
'-‘]l_i:-:lun. subsiant iy s deseribed,

St 3. Inoa tlaid “pressure operated tool, thg combinatien
o :ﬂ. with « cylinder haviug passayrss leos fag 1o predetarwined l

intermedinte
Cehambers of less bore than and communicating with the

ek Sy S | reyelS— O om———

e s
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points within the same and terminating at the outer
periphery thereof, of a reciprocating piston within said

cylinder, a sleeve ioogettudinally movabily ‘mountled ou
said evlinder aud having a valve casing therein extending
transversely fo the axis of the cylirder, sald valve casing
miving ports adapted to register with the terminal of
sald prmsage on the periphery of tle cviinder, and a
valve within =aid casing controlling said portls, substan-
tindly ns described, ' |

11, Iu a Huid pressure operated tool, the comhbination
with a cxlinder having sn cexbaust port tendingz from one
end thereof. of a sleeve mounted on said cylinder and
movable lengitudinally with relation thereto, said sleeve

. having an exhaust port adapted to register with said ex-

haust port from the cyiinder when anftl sleeve nccuples
a o osiven lir'mltinn refatively to the cyvlinder, means .coun-
necting said eylinder and siceve to 1imit the relative longi-
tricinal movement and to prevent a relative rotary move-
ment thereof, said means t‘{llllpl‘iﬁi!lg; a1 kKey . extending
transversely  through said eylipder and elongated sloty

in said sleeve surrounding the projecting ends of the key

and engueed thereby, substantially as described. |
2 In a fluid prosstre operated tool, the combination
with u-crlinder having a port leading throuzh one end
thiereof. of a .reciprocating piston in  siid ceviinder, o
handle mounted on sald eylinder and longitudinally mov-
nble with relation thereto, sald handie having an exhaust
part  adapted to register with said port through the
evlinder when the handle vecupies a glven position rela-
tively to the cylinder therehy opening communlecation be-
tween an end of the cylinder and the atmosphere, suh-
stantinlly as described. | _ ,
13, In a device of the character dexeribied, the combinit-
tion with a eviinder having a passage leading to one end
and a passage leading to a point at a predetermined dis-
tance from said end, of a piston adapted o reciprocate
within said cylinder, a differential piston valve having
radially projecting surfaces, a valve casing having sup-
ply and exhaust ports and ports communicating with the
nassages in rhe cylinder and controlled by said valve,
ofte of sohl radinl surfaces of the valve adapted to be
exposid  to presssure from the source of sunply. while
{wo other radial surfaces located on thé stde of the first
radinl surface opposite to the side thereof exposed 1o
fiuid pressure are adapted to be exposed to pressure
passing to the working end of said eviinder and from the
working cnud thereof when the piston uncoevers sl pas-
<are leading to the predetermined point of the eng of
siaid evlinder, the summ of the two latter surfiices heing
sreater i area than that of the first, subxtantially as
iesceribed. |
14, In o fluld pressuare operated tool. the combiuation
with 2 evlinder having an exhaust port teading from one
end thoreof. of a reciprocating piston in said cyviioder,

2 handle mounted on said eylinder and longitudinally

moviahle with reintion thereto, means actuated by sald
handle adapted to open said exhaust port hy its movement
away from tl eylinder and to close sald exhaust port
by §ts movetent towards the ¢yviinder.

15. In a device of the chavacter described, the combina-
tion with a cylinder, of a reciprocating piston in said

cyilnder. & valve casing, a differential piston valve in

wiid casinr., said valve casing having supply and exhust
ports lead ' to the cylinder through which motive fluid
nasses 10 reciprocate the plstoen which are controfied by
the valve, said evinider having passages controfled by
the piston and which lead to the alve casing to e
ciprocate the vatve, and sald valve having a series of aveas

~amd controlllng surfaces so related to snid =upply aud

oxlztust ports and  valve-controlling  passiages  that the
valve Is held in one pesition by pressure feom the supply
port aud when in such position ir adapted to be v veprsed

Ly exposure to pressure from the evlinder flowit. tarougi
ouly one of spid valve-controll i passages,

fn testimony whercof, 1 sign this spectfication in w

presencee of {wo witiesses,
(ISNRY 1. VAUGIIAN.
Wilnesses : ‘
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