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| ton chamber through orifices 5. The lower end of
piston chamber is exhausting through exhaust open-
ing w and passage -, passage s, groove h to exhaust.
The piston moves downward until the port ¢ Tegis-
ters with the groove d in piston. When this occurs,
alr passes up through passage z to top of valve, shift: .
ing the wvalve to ‘position . shown in Fig. 2. This
shift brings the groove ¢ in line with the exhaust, and
thus the pressure on. top of piston is relieved.. The
groove h is brought in connection with alr pressure.
supply, and air passes through passage r and ¢ to bot-
‘tom of piston chamber. - Air is also admitted by groove
h to-passage j, bringing air to pocket on opposite side.
-of shoulder k. The pistoty moves up. " Until the pis--
~ton has moved -up far enovgh to conbect exhaust port
w, and passage z; the piston closes the outlet of ‘pas-
“sage z, and "hence ‘the valve is held down. When,
however, the port w'is uncovered, ‘the pressure falls -
and the air pressure on top of valve. is relieved and at
once the air in pocket. or opposite side of shoulder
acts; shifting the valve from the position of Fig. 2 to-
‘ward that of Fig. 1." This continues until the air sup-- ©
ply to groove k is cut off, cutting off air to bottom of
piston. At this point*air is just being admitted to =
groove i zi_nd the groove h is just opening into exhaust 80
passage p allowing the air in pocket % to escape through -
~holes_j. * The air entering groove ¢ p@sses'_i_;o"th{;_.'._'iii_
‘terior of the valve and the piston chamber 1and as tlie
pressure rises therein causes the air to act-against the
lower surface of the valve to complete the sfroke of .85 -
“the valve to the position of ‘Fig. 1. By this arrange-
ment I shift the pressure for moving the valve in one
direction’ from one surface to another d uring its move-
‘ment. . By this afrangement T start the movement of .
the valve in this direction positively, and after partial
movement of the valve sufficient to adniit some air to
‘top of the piston chamber, the pressure ‘causing this
valve movement is cut off and exhausted, and the -
movement of the vaive 'telﬁpﬁrari]}r stopped.

' 6l whow 45 may concern: -
<& Bedt known that I, WiLser H. VAN SICKEL, a citizen
~of the United States, l'efé,idil'jlg-zu;-]_?,hiladelpliia, county
- "of ‘Philadelphia, and State of Pennsylvania,have in-
o, vénied a new and useful Improvement in Pneumatic
<+ 1 -Tools;. of which the following is a full, clear, and exact
==_:'..:d'es*;:1‘.ipi:i0n, reference being had to the a.fjctnnpmj,%ing
- dmwmgs;, __'Whi(ﬁhr'f_fjrm"ﬂ' part of this .$p_e'ci'ficatiun* o
}’“Mwnvemwn Ctjmpriaés’-eﬁrmin new and useful im-
oo w10. provements in wvalve: mechanism for pneumatic tools
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-2 and-the ‘connection With the I}iSf{}‘I_l'--; chamber. S
. i Twill first describe the embodiment, of my invention
-8 illustrated in. the accompanying drawings and then
.+ . peintiout the invention in the claims.. . - - e
- 154 In the drawings: ‘Figure 1 s 8 view showing my L1m-
- prbved:pneumatic tool with the parts in the position
th 63 assume with piston at one end, {h e upper, of its
stroke. Tig. 21is a similar view. with the parts in the
- position they assume with the piston at the other end,
20..thedower; of its stroke. + I
a1 the piston ‘chamber; with the piston therein
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hiwmg a striking portion b, the enlarged upper portion

cliaving the grooved. - .
 -sugpedsthe valve chamber communicating with the upper
25+%énd of the pistorr ¢chamber. Tn this valve chamber ¢
. jlbfstheholluw ﬁf&hef . This valve has ."0_11'i_.‘t..s_,e:s;t_erim"'t.li &
lClrcumfﬁlenml gropves ¢ and h. The groove g has
corifices: 4 connecting the exterior and interior of the
vilve: atf-i;]_-l‘e"gi*n_c;'”x%el ~The gf‘éwe h has leading from it
B0 Lhepassﬂgesj leading to th e pocket or opposite side of |
. ,shnuldui{,on valve. . . Lo
~amgl, AT€ passages in constani conmection with the wir
<8apply dand have ‘connecting thei_'eﬁ{ith. the péiésages'
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M which in ¢ne position of valve register with the
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Iy ni18.an; exhaust. passage whi ch, in the other position
ofthe valve, registers with the groovegy. -
" U6Mg A passage connected with ome of passages [ and
which in one position of valve is connected with groove

o
-

| This
- 40 I, and pisa passage 1o the exhaust, registering with the | condition arises before the piston has reached the upper 95

RN T3
“chamber and having passages » and g communicating
‘therewith at its upper end.. One of the passages [ ex-
45 tends downward and opens into the piston chamber

groave h.in the other position of the valve, | |
passage. leading from the lower end of piston

through port . | - T
|..W1san exhaust port from piston chamber.
2 18 2 passage communicating at one end with the

| Valvef«h&mber at.end of valve and at the other end
90 having two passages z

chamber opposite exhaust w.

.The operation: of the t00l is. as follows: The parts be- |

ng in the-position shown in Fig. 1, the groove ¢ is'in

99 connection with air supply and air passes 10 top of pis-

| and y, passage = entering pistorn
kR “chamber Opposite p ort ¢, and Ppassage y entering piston

ena of 1ts stroke. The air entering'the top of the piston

chamber in this position of the valve enters gradually

‘and slowly; retarding the upward movement of the.pis-

ton and destroying:its momentumn and gl‘aidu'a,l_ly' bring-

ing the piston to rest, thereby lessening the vibration
of the tool as originally constructed where the valveis -

moved quickly and. continuously: throughout - its en-

tire stroke; and thus the piston 'ia'_'b.r;)ug'htﬂ_tb-rest ::-md
ts direction of movement changed suddenly, pro-

ducing considerable vibration. In my- tool, as the air
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grﬂ.dllal_l}f brlngs the pi_st{)n to 'rf'_x‘é,t,_it_ re&ct@ £ II!E}V .

.1_;_116 W{f_;hre -the..,remai_nderf{}_f its stroke 50 that when the
Ppiston is thus gradually brought to rest at.

its stroke full air pressure is ready to drive it in the op-

| posite direction.

the end of
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Having now fullly'déscribed my invention, what I '
claim and destre to protect by Letters Patent is:.

1. In a pneumatic tool, in comhination, a. valve cham-

_Per and a piston chamber, a piston in the. piston chamber,

and a valve In the valve chamber, sn‘idfvalvfe~'-~having a cir-

-

cumferentinl groove and a contracted portion h“beyond gaid

eroove, 2 passage or passages through the “wall of said

groove toward the contracted portion of the v:';wé'; 4 nas-
sage having openings into the valve chamber on one side
thereof at different points, said passage extending to the
piston chamber, passages from the other side of the valve
chamber, one to the live air, the other to the exhaust,
anid passages being at points in the valve chamber corre-

sponding respectively, to the,.piston chamber passage Open- |
ings, the groove in the valve being adapted, in its move-

ment in one direction, to conneect one piston chamber pas-
snge opening with the exhaust and in Its movement in the

other direction, to connect the other piston chamber pas-.

gare opening with the pressure suﬁbig_ . _

2. In a pneumatic tool, in combination, a valve cham-
ber and a piston chamber, a piston in the piston chamber,
and a valve in the valve chamber, sald valve having a
circumferential groove and a contracted portion beyond
snld groove, a passage oI passages through the wall of
said groove toward the contracted portion of the valve, a
passage having openings into the valve chamber on one
gide thereof at different points, said passage extending to
the piston chamber, passages from the other gide of the
valve chamber, one to the live air, the other to the ex-
haust, said passages being at points in the valve chamber
corresponding respectively to the piston chamber passage
openings, the groove in the valve being adapted, in its
movement in one direction, to connect one piston-chamber
passage opening with the exhaust and in its movement
in the other direction, to connéct the other piston cham-

ber passage opening with the pressure supply, & pressure:
‘gurface for said valve of greater area than the wall of the

groove at the contracted portion of the valve, and means
to relieve the pressure on said surface when the groove is

in connection with the live air passage.

3. In a pneumatic tool, in combination, a val've’ cham-
ber and a piston chamber, a piston in the piston chamber,

and a valve in the valve chamber, sald valve having a -

circumferential’ groove and a. contracted -portion beyond
anid groove, a passage or passages through the wall of
gaid groove toward the contracted portion of the valve, a
passage having openings into the valve chamber on one
gide thereof at different points, said. passage extending
to the piston chamber, passages from the other side of
the valve chamber, one to the live air, the other to the
exhaust, said passages being at points in the valve cham-

ber c_orr-esponding respectively to the piston chamber pas-
sage openings, the groove in the valve being adapted, in.

it§ movement in one direction, to connect one piston cham-
ber passage opening with the exhaust and In its movement

in the other directlon, to connect the other piston cham- |

ber passage opening with the pressure supply, & pressure
gurface for said valve of greater area than the wall of the

groove nt the contracted portion of the valve, a passage
from said pressure surface to the piston chamber, 2 pas- .

sage from the alr supply to the piston chamber, a passage
to the exhaust from the piston chamber, the piston in its
movement being adapted alternately to connect the pres-
sure surface passage with the alr pressure supply and
exhaust. . | : |

4. In a pneumatic tool, in combination, a valve cham-
ber and a piston chamber, a piston in the piston chamber,
and & valve in the valve chamber, sald valve having a

cirecumferentinl groove and a contracted portion beyond

sald groove, a passage or passages through the -wall of

. said groove toward the. contracted portion of the valve, a

passage having openings into the valve chamber on one
glde thereof at ﬁlfferentfpointﬁs, said passage eg__xtending’
to the piston chamber, passages from the other side of

the valve chamber, one to the live alr, the other to the

exhaust, said passages being at points In the valve cham-

sage openings, the groove In the valve belng adapted,

l

| -

ber corresponding respectively to the [Slston chamber pas- 1

in its movement in one direction, to connect one plston | valve

chamber passage opening with . the exhaust and in itd
‘movement in the other direction, to connect the other

plston chamber passage opening with the pressure supply,

a pressure surface for 'sald valve of greater area than
the wall of the groove at the contracted portion of the
valve, a passage from sald pressure surface ‘to the piston
chamber, a passage from the air supply to ‘the piston
chamber, a passage to the exhaust from the piston charn-
ber, the piston in its movement being ﬂdapted'altefnﬂtely
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to connect the pressure surface passage with the gir pres-

sure supply and exhaust, and {ntermediate thereof to
trap the air in said passage. L :

5. In a pneumatic'tdol, in combination, a valve cham- -
ber and a pistonh chamber, 4 piston in the piston cham- .

ber, and a hollow valve In the valve chamber, the in-
terior of which communicates with the piston chamber,
said valve having a .circumferential groove and a con-

90
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tracted portion beyond said@ groove, a passage or passages -

through the wall of said groove toward the contracted

| portion of the valve, a passage having openings into the.

valve chamber on one side thereof at different points, said

passage extending to the piston chamber, passages from .
| the other side of the valve chamber, one to the live air,

the other to the exhaust, said passages being at points
in the valve chamber corresponding respectively to.the
piston chamber passage openings, the groove in the valve
being adapted, in its movement in one . directlon, to
connect one piston chamber passage opening with the
exhaust and in its movement in the other direction, to
connect the other piston chamber passage opening with
the pressure supply, a second circumferential groove in
said valve, orifices through the wall of said groove to the
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interior of the valve, a passage, to the aitr supply, and a

groove. : s

6. In a pneumatic tool, in ¢combination, a valve c]:iamhef

and a piston chamber, a piston in the piston chamber, and

a hollow valve in the valve chamber, the interior of which
communicates with the piston chamber, said valve having

- a circumferential groove and a'c{}_ntmcteﬁ portion beyond
“said groove, a passage or passages through the wall of said

sroove toward the contracted portion of the valve, a pas-
sage having openings into the valve chamber on one side
thereof at different points, satd passage extending to the
piston chamber, passages from the other side of the valve
chamber, one to the live air, the other to the exhaust, said
passages being at points in the valve chamber correspond-
ing respectively to the piston chamber passage openings,
the groove in the valve being adapted, in its movement in
one direction, to connect one piston chamber passage open-
ing with the exhaust and in its-movement in the other di-
rection, to connect the other piston chamber passage open-
ing with the pressure supply, a gecond circumferential

groove in said valve, orifices through the wall of said
groove to the interior of the valve, a passage to the air
- supply, and a passage to the exhaust adapted, alternately -
in the reciprocation of the valve, to- regisfer with the

1ast mentloned groove, the first mentioned groove, moving
heyond its air supply before the last menti’oned groove
fully conne¢ts with its air supply.,

and a piston chamber, a piston in _the piston chamber, and
a hollow valve in the valve ¢hamber, the Interior of which

communlcates with the piston chamber, said valve having

a circumferential groove and a contracted portion beyond

said groove, a passage or passages through the wall of said -

7. In a pneumatic tool, in combination, a valve chﬂmber._

passage to the exhaust adapted alternately in the recipro-
cation of the valve, to register with the last mentioned
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groove toward the contracted portion of the valve, a pas-

sage having openings into the valve chamber on one side

thereof at different points, said passage extending. to.the
piston chamber, passages from the other side of the valve
‘chamber, one to the live alr, the other to the exhaust, said
passages being at polnts in the valve chamber correspond-
ing respectively to the piston chamber passage openings,
the groove in the valve being adapted, In its movement In

one direction, to connect one piston chamber passage open-

ing with the exhaust and in it - movement in the other di-

rection, to connect _‘,tt'\le other plston chamber pussage open-

~ing_with the pressure sapply, -8 pregsure sutface for sald

greater area than the wall of the groove at ‘the

160
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- communicates with the piston chamber,

- a hollow valve in the valve chamber,

864,494

contracted portion of the velve, apd means to relieve the
pressure on said surface-wwhen the groove is in connection
with the live air passage, a second circumferential groove
in said valve, orifices through the wall of said groove to
the interior of the valve, a passage to the air supply, and
a passage to the exhaust adapted al’ srpately, in the recip-
rocation of tne wlve t{) register w.

Zroove.
8. Ina pneumauc tool, in cﬂmbmatmn, a valve {.lmmber

and & piston chamber, a piston in the pl.:mp chamber, and
2 hollow valve in the valve chiamber, the interior of which
said valve having
a clrcumferential groove. and a contracted pmtmn beyond
sald groove, a passage or passages through the wall of said

,“‘1‘{}0'?'13 toward the contracted portion of the valve, o pas-

sage having openings into the valve chambeyr on one side
therevl at different points, saidepassage extending to the

- piston chamber, passages from the other side of the valve

chamber, one to the live air, the other to the exhaust, said

passages Dbeing at points in the valve chamber correspond--

ing respectively to the piston chamber passage openings,

the groove in the valve being adapted, in its movement in.

one direction, to connect one piston chammber passage open-
ing with the exhaust and in its movement in the other di-
rection, to connect the other piston c¢chamber passage open-
ing with the pressure supply, a pressure surface for said
valve of greatfer area than the wall of the groove at the
contracted portion of the valve, a pagsage from said

pre%hum surface to the piston chambher, a passage from the

alr supply to the piston chamber, a passage to the exhaust

from the piston- chamber, the piston in its movement be-

ing adapted, alternately to connect the prezsure surface
passage with the air pressure supply and exhanst, a second
civcamferential groove in said valve, orifices through the

wall of said groove to the interior of the valve, a passage

to the ajr supply, and & passage 't'ci the exhaust adapted,
alternately in the I.‘E‘ﬂlpl‘ﬂtdil{}n of ‘the valve, to register

‘with the last mentioned groove. |
9, Inw pneumﬂtw tool, in CODlhllhltlt}Il, a. valve vlmmer

and & piston chamber, a plslnn in the piston chamber, and

communicates with the pif-.:tnn clhunhu*, snid valve having
a circeumferential groove and a contracted portion beyond
sald groove, & passage ov 1"}‘1:55.:13{,5 thiroug h the wall of gaid
groove toward the contracted pcartmn of the valve, 6 pas-
sage bhaving openings into. the valve chamber on one gide
ihmmf at different points, said passage m-:.tend;ng to the

piston ¢hamber, passages from the other slde of the valve:
snid

chamler, one to the live air, the other fo the exhaust,

thes Ia*at mentioneﬂ |

sage with the air pressure

in-the valye chﬂ.nﬂu.u',
wilth the piston chambey, said valve having Dwo presswre

Cin the valve ehamber,

the interior of whieh
e s Lwe

](HLJ.

passages being at peints in the valve chamber correspond-
ing respectively to the piston chamber passage openings,
the greoove in the valve being adapted, in its movement in

one direction, to connect one piston chamber passage open--

a

o0

ing with the exhaust and in its movement in the other di- |

rection, to connect ithe other plston chamber passage open-

ing with the pressure aupply, a pressure surface Tor said.

valve of greater area than the wall of the groove at the

contracted portion of the valve, a passage from said pres-
sure surface to the piston chamber, o passage from the air
supply . to the piston chamber,

a passage to the exbaust
from the piston chamber, the piston in its movement being
adapted aliernately to connect the pressure surface pas-
supply and exhaust, and, inter-
mediate thereof, to trap the air in said passage, a second
f'u{*umlu'entm] groove in said valve, ortlices through {the

wall of said groove to the interior of the alve, . a PASSIEe

"rn the air supply, and a passage to the exhaust adnpled,

alternately 111 the LLLlLuumtmu Ot tlm v llva, To register
with the last mentioned groove. . o "

10. In combination, a piston chamber, and a valve
¢chamber, a piston in the piston chamber, a hollow valve
the iinterior of which communiecifes

t‘luifaf;* )%, connection {0 one pressure surface on LIH} extoe-
riot of the valve and a second connection to the other
Pressure surface independent of the first mentioned con-
nection through the interior of the vitlve, means to admil
pressure HII(H‘R%IVPI‘. Lo said pressure surfaces {0 Mmove

and complete the movenient of the valve in one direction.

11. In combination, a piston chamber, and a valve
chamber, a piston in the piston chamber, a hollow valve
the interior of which communicates
with tbe piston chamber, said valve
surfaces, |
rior of the valve and to the other pressure surface thhvough
the interior of  the wvalva,

the movement of the valve in one dir ﬁ{'rimi, and means to
cut off the -.IIL‘ pressure
face, when air is admitted to the hE{.nllﬁ mentioned pres-

in Ie:-.,tmmmr o1 whicl im"ennnn 1 have horeunto qf?
my hand, at lltllaf]elphiu, O ihia lflih duy uf AMareh,
'WIL ";IEI'»:H II’ VAN H( Ial*‘h
Wlinmhe :
M. M. IIA‘#TIL’I‘U‘\

Iu,.mh % Ii-.w-,w

- .TEEA—™ T mRIM -, W, o2

haviiteg two pressuare .
connection to one pressure surface on the exter

55
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v §5
means to admit pressure Sue-
cessively to sald pressure surfaces to move and coniplete

¢ to the first mentioned plessure suv-

a0
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