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To all whom 1t may concern.:

Be it known that I, Grorce L. DBapcer,
citizen of the United States, residing at
Quincy, in the county of Norfolk, State of
B/ILISSLIL']JUIDELU') have uwentul a certaln new

and useful IIIlpl ovement in Pnewmatic Im-
pact-Tools, of which the tollowing 1s a speci-
fication, reference being had thercin to the

accompanying drawings.
This invention relates to inprovements in
pneumatic lipact tools.

The principal features of the present in-

vention relate to an improved form of valve
for controlling the movements of the ]’_)lbt()ll
alve l)emfr quickly actuated, light and
strong, and having a large area of pmt open-
Ing with a compar 1t1velv small diameter of
valve and short travel or mov ement; and a
throttle-valve for controlling the nitial (-
mission of motive fluid to the tool, which 1s
operated by a longitudinal mov ement of.the
grasping- handle, the assembled parts requir-

1ng less than the usual leneth needed for the

erasping-handle and throttle-valve in tools

of this class.

The controlling-valve is made with bear-

ing surfaces ot different dianmeters and pro-
vided with two annular groov es, one of said
orooves being in the small di: unetcl of the

alve and alwu% open 1o fluid pressurve,
which acting on the groove walls of diiferent
areas alwavs tends To press the valve mn a
forward direction. The other groove is in
the larger diameter of the alve and is al-
ways open to. the atmmphut, through ports
in the valve-block. The conslrtction is such
that the motive fliid which nught eseape
from the inlet-port or groove, in the small
diameter of the valve, p-ac,t the Targo bearmg
surface will enter the exhaust groove in o
large diameter of the valve: and | pass throngh
the exhaust- ports In the valve 1)10('113 so that
it cannot reach the large area or pressure
surface of the valve to interfere with the
proper operation of the valve.

With the construction and arrangement of
orooves or ports in the valve and v: Tlve- block,
the avea of the lar oer pressure surface of the
valve can be made much oreater than the ef-
fective arca pressing the valve forward, even
with .a valve of L(:'llpdlutl‘xt“li small dinm-

- eter, so that when alr 18 admitted to the

larger area it moves the valve backward very
qulcla:ly thereby inereasing the piston speed
over that of a slower moving valve,

T

‘(*Mmcuv

of the valve

———

The diameters of the valve can be made so
that the effective area for moving the valve
forward will be very shight. The Tush of air
aoainst the fovward w all of the inlet- -groove
of the valve always ‘rm(lq {o move the valve
forward, and owing to the greai ditference
of the opposing pressure aveas I obtain a
very quick moving valve, which as before
ata,iod may be of compan ativ Lly small diam-

ter having grooves and port areas of large
I is obvious ‘that, other Lhmﬂs
being equal,, a valve with a small diameter is
much to be preferred o a valve of large
diameter. :

T also provide means whereby the smaller

end of the valve is always open to the at-

niosphere. I prefer to connect the smaller
ond of the valve-chamber with the atmos-
phere by a passage 1 the 1(*t‘111111]rr head ot
the valve-bloclk.

I prefer to make the valve in the. 'F()l'l'll of
Al tubu]ar shell closed at one endj 1t may
however be made solud.  “Phe [lleLll‘ con-
struction is used simiply to veduce the weight
and is not essential to {he
Lroader scope of the invention.

- Tu some instances 1t 13 desirable to pro-
vide port openings of very large area, espe-
clally the port connecting w ith the rear end
of the pison-chamber. To accomplish this
it Ling heretofore been necessary to use valves
of comparatively large diameter provided
with inlet or exnnnst 1}0115 througeh the -
tertor of {he valve, or through the wallgs
theveof.  'The latler construction oreatly
weakens the vaivewhiceh 1s liable fo be broken
by the constant hamering action to which
the valve is subjecied when 1n operation.

T am en: rl;lml {o provide the greatest pos-
sible area of valve port openiug, for supply-
e and exhausting m:e mnotive flmd to the
rear end of the pistou-chamber with a given
Ginmeter and movement of the valve. When
(Lie tubulive form of valve 1s employed 1 can,
L destred, conneet the mterior of the valve
by a small hole with the annular exhaust
oroove ol the exterior of the valve, m order
to prevent any accumulation of flnid pPres-
sure on the smadl end of the valve whieh
might leak by the joints or bearing surfaces.
In this case 1t will not be necessary to. con-

11u:i thie rear end of the valve-chamber with
- {he atmosphere exteriorly to the valve.

It is desirable in some instances that the
- operation of the throtle-valve be controlled 110
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unseat the latier when the

inder when the working-tool iz not

by the action of pressing the tool fo the
work., With this object in view I provide o
grasping-handle mounted on the retaining.
head and longltudinally movable therson
and -adapted to engage the throttle-valve ¢

grasping-handle

is pushed forward. I arrange the throtile

valve transversely to the bove of the piston-.
chramber in order to shorten the length of
the tool. I provide the working cylinder in
the preseni instance with an outer jacket:
which is in threaded engagement af its res

1']
in order to

i
el
L

end with the retaining-head.
prevent longitudinal displacement of

(0

[

cylinder in & forward directicn, due to the
viston siriking the forwsard end of the cyi-

in posi-

tion, £ provide the cviinder at its rear end

with a flange adapted to engzge the rear end

0 the jacket. VWhen the parts are in as-
sembled positien, the retaining-head serves
50 prevent rearward dispiacement of the cyi-

Ingder.

2.
13T

35

32
o

Whesn tools of this {ype are emploved for

e
I o

criliing holes in store, it is cusfomary o
provide a flexible hoss arranged fo J

CONGUCY
8 pars of the exhaust to the lower end of the
i

i

working-tool €6 force the dust from the helc

L B

oeing drilied. o
In practice much difficulty is experienced
In properly clearing the hole on account of

the varying lengths of the working-tools.
order to accomplish the result degired,

T

s it .

the end of the hose must be at the proper
distance from the stone. o |
The working-tcol is dulled quickly, and

has to be replaced by a sharp one” With the
object in view of avoiding the difficulty
‘above mentioned, I provide means whereby

the hose can be quickly adjusted for varying
lengths of working-tools, so that the end of
the hose will be at the proper distance from
the stone. - .
My invention further consists of novel
details of construction, all as will be here-
o L £ ' "1 R . "
inarter more 1ully described and peinted out

in the elaims,

in the drawings,—Figure 1 is a longitu-

- dinal central section on line 1—1 of Fig.4 ofa

02

80

tool embodying the invention, partly broken
away, the valve being in its forward posi-
tion. Hig. 2 is a longitudinal central sec-

tion of the valve-block and upper portion of
the cylinder on line 2—2 of Fig. 1, showing

a portion of the valve broken away and in
its rearward position. Fig. 8 is a section
on line 3—3 of Fig. 1. Fig. _
line 4—4 of Fig. 1. Fig. 5 is a’section on
elevation
a modification of valve' Fig, 7 is
plan of the hose supperter which
through which the work-tool
Fig. 8 is a detail view on &n en-
portion of the valve to

line 5—5 of Fig. 1. Fig. 6 is an
showing

o detail 1
has a loop
0asses.
larged scale of a
siow the chamfered end.

4 135 a section on

- oele— - v

irom the jacket.

. 4
the jacket.

bore 1 of different diameters,
the bore of the cylinder, the
e

annudary

Lhe tool comprises.a eylinder A, an outer
casing ov jacket A, o piston or hammer B
which moves in the cylinder, a valve-block
U ab the rear end of the cylinder formed.
with & chamber (7, a valve D located and

mo ving in said chamber, a head ov plate &
tor the cylinder, a retfaining-head ¥, for the

valve-block, which is in threaded engage-
ment with the jacket A’, and a jam nut G
to prevent the retaining-head unscrewing
The cylinder A is of
external diameter af its forward end,
an annuisr exhaust cham-

smaller
thereby forming

oer between said diameter and the hore of -

1

Y | 1
F'ne retainming - head
3]

=

eing adapted to be connseectad with
of flid pressure supply
sages 2, 27, 277, connect
oroove 3 in i
valve-block, |

A tarottle-valve H is
of the retaining-head; 1
the valve projects beyond the hend
engaged 0y the inclined surface 4 of
grasping-handle 1. Said grasping-handle is
movably mounted on the retaining-head
is retained thereon by the nippis J &
wilch the motive fluid is supplied to the
tool.  baid nipple J passes loosely through
a hole 5 ] le.

G-I
-
s

.
-
pard
o
e
i
e
=
o D
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£
fraaapmd
[u?
i
g
02 by OO

e
Leie:
¥

£
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r
in the side of the grasping-hand

fat

|
(111

90

9o

Saic hole 5 1s made cbhlong in vertical sec- -

tion to allow the grasping-handle $o wmove
longitudinally on the retaining-head. ,

R, K7, K*, are springs that normally hold
the grasping-handle in a rearward position.
the lower ends of said springs are seated in
sockets 17, I, K® in the head. The parts
are arranged so that the throttle-valve will
be moved sufficiently to supply fluid to the
tool befere the grasping-handle reaches the

forward limit of its movement, whereby the

relative forward movement of the gTasping-

nandle 1s cushioned by the springs and the

jar and vibration of the {ool is to a large ex-

tent absorved by the springs without being

LI |

transmitted to the hand of the operator.
The part H” of the throttle-valve is a close
working it in the small bore of the retain-
ing head to prevent the escape of motive
fluid and keep the large end or head of the

valve in alinement with the hore when the

valve 1s unseated. } 3

When the grasping-handle is pushed for-
ward the inclined surface 4 moves the valve
away Irom 1ifs seat, and the motive fuid

passes through the passages 2, 27 and 27 to
the annular groove 3 in the valve-block.,

2he valve-block is provided with a pas-
sage or series of holes 6 connecting the

groove 3 with an internal annular groove or

‘inlet-port 7 in the larger bore of the valve-
.k block, and 1s also provided with 2 D
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3

series of holes 8, Teading from the mtulml | from the groove 25 in the wvalve, through

annular groove 9 in the valve- bloclk, which
register with o passage or series of holes 10

throun'h the plate It opening mto the rear
end of the piston - chamber.

An exhaust-
port or series of ports 11 connects the large
bore of the valve-block with the exterion

exhaust-groove 12 of the said block. The
retamnw—head is provided with an exhaust-

port 13 “which is threaded to receive an el-
bow or connection L to which 1s att%hed a

flexible hose M.

The groove 3 is connected by
passages 14 in the valve-block
nected by a passage or passages 15 through
the plate E with a passage 16 in the wall of
the cylinder which opeus Tinto the interior of
the cylinder through the port 17.

A passape 18 in the wall {)t the cvlmdu 18
provided with two ports 19 and 20 opening
into the bore of the eylinder.
1s connected by a passage 21 1n the plate I
with the large bore of the valve-block. The
passage 22 leads from the forward end of
the piston-chamber and connects with pas-
sage 22* in the valve-block. Ports 23, 24,
0pen from passage 22* into the bore of the
valve-block. The port 24 1s of larger ca-
pacity than the port 23, as shown in Tig. 2,
the valve being broken away. The port 24,
as shown, is formed by a series of holeS ind
the p‘ls&,.;we 14, as shown 1n 1. 4, 15 formed

by two holes, but 1t will be understood that
in each case a single passage or port of sulli-

clent capacity may be provided.
haust-ports 11 in the valve-block may be
connected together to form a smgle port,
and I do not wish to limit myself n every
instance to a pluarality of ports.

with an annular groove 25 formed lietwwn
the laree and ainall diauet ers whieh 1s al-
ways open to the inlet-port 7. The valve 1s

provided with_un annular groove 206 at its

laree diameter whl( h1s alwma open to the
exhaust-ports 11 in the valve- block.

When the valve D is in a forward posi- |

tion, as shown in Ifig. 1, and the grasping-
handle is nushed ferward, the motive fluid
Wit pass avound the head of the throttle-
valve througl {h(* passages 2,
annular groove 3, through PSS 2es 6 to the
1nlet- 1)Olt , and_ the antalar oroove 25 1n
the valve. The flutd will pass from sad
o1cove 23 threugh the passages S and 10 to
the rear end ot the piston-chamber. When
the piston is near the forward end of its
stroke. the annular groove 27 1n the piston
will by ports 19.and 17 connect the passage
18 with the passage 16 which is always open
to fluid prossure and the motive fluid will

be supplied through passages 18 and 21 to
the laree area of “the valve and move the
latter rearward to the position shown in
The metive fluid -wall then pass

e, 2.

4 passage ot
and 1is con-.

Satd passage

-
- okt ————— . —_— o . 1

The ex-

g A - NN SN S wrR
L ]
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1)01t 93 and passage 22 to the 1(;;1W11d end

' the piston-chamber to drive the piston
rearward.  The forward end of the valve
15 preferably chamfered as shown at 41 1n
[, 8 to allow fluid pressure to pass through
pmt 24 to maintain the valve 1n its rearwar v
position. When the piston approaches the
rear end of its stroke the port 20 is uncov-
ered, or opened to the piston-chamber, by
the Lu ge cdiameter of the piston and at the

S04 tlme the small diameter B” of the pis-

ton passes back out of the small bore of the
cvlinder, whereby the motive fluid in the
torward end of the. ¢ylinder and valve-cham-
ber will exhaust through a series of. ports
9§ 1n the wall of the eylinder and the ports
29 in the outer jacket A’. The avea of the
ports 28 and ‘79 is of much greater capacity
than the port 23 through which the motive
fluid 1s supplied to the forward end of the
piston-chamber, and when the said end of
the piston-chamber is open to said ports 28
and 29 the pressure 1s reduced sufticiently to
allow the constantly acting pressure on the
differential aveas of the valve- oroove 25 to
move the valve forward.

When the piston 1s moving forward, the
fluid in front of the same will pass out
through the ports 28 and 29 until the small
diameler of the piston enters the small bore
of the cviinder. Then the fluxd will pass
throieh the passage 22 to the ports 24 ;md
The fluid from the port 2. passes
through the groove 26 in the valve and the
porls 11 in the valve-block to the exhaust-
port 13, The fllud from the port 23 passes

| above the rear end of the valveto the valve-
The valve _,
D is of diffcrent diameters ands 18 provided

chamber.

I prefer to exhanst the flurd from the rear
end of the valve-chamber through a passace
30 in the retaiming-head as shown in Ifig. 1,
but I may omat said passage and exhaust
the fluid through the interior of the valve
and a small hole 31 in the wall of the latter

- opening into the groove 26 ot the valve as

v, 2", to the

shown 1 Ifig. 6.

T is not essential that part of the fluid
from the passage 22 be exhausted through
the port 23. Said port may be located so
that it 1s not open 1o the valve-chamber
‘uheu the valve is in its forward position.

The -exhanst will in that event all pass
ﬂ]l(rll”h port 24.
the passage 30, or the hole 31,18 to prevent
any accumulation of fluid .pressure, which
nay leak through the joints or bearing sur-
faces of the valve from acting flﬂ,amqt the
small diameter or end of the valve.

When the piston is moving rear w{ud the
finid from the rear end of tie piston- _cham-
ber will pass through the passages 10 and §
to the annular groove 9, thence through the
oroove 26 1n the valve and ports 11 1n the
valve-block to the exhaust-port 13.

The  object in providing -
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The cylinder A 1S pr ovided af 1‘&:5 rear end
with an external flange A’ having ports
therein which regisier Wlth 2To0VeSs cut in

the Outhld of the cylinder .I_f:)rwmd of the
flange. 'T'he outer jacket i1s forced on the

cﬂinfim so that its rear end will form a
ﬂl ud tight joint with the 101%?*11“(1 %ldc of
the flange. The rear end of the jacket is in
threaded engagement with the retaining-
head-which serves to pr svent rearward dis-
pizwemeﬂft of the cylincer with relation to
the 3 . acker.

The elbow or connection L yis prmﬂdeﬁ
with- & projec LIQE or support: 39, as shown
i Fig. 3, said suppert having a bore into
which the hose i ﬁ%s snugly so that 1t waill
be-retained in position and still can be easily
"‘i‘ﬂ"‘l‘iﬁ‘ﬂ through the support.

ths hose 1s passed *’"11 ough the suogort

i:ﬂ
ALYy e

| +

enil or the | hose is prov 1ded with a ring o
ioop 38 secured thereto ‘fhmugh Whlch the
working-tonl 34 ’E}EB,,E}EE" a8 shown in Hfig. 1.

ugh the smppon 1n
one Or ihu ther dire ii}“’l so that the end
wiil pe at the proper rhf:mpﬁe from the stone

ing 164153 ths are emple fea

”‘“Thm claim 193 - -

1. In an impact-tool, a piston-chambe ma
p"istor.. 2 valve for c&ntrelimﬁ* thé move
ments of the piston provided Wuh an an-
?1111 T OT0OVe havmg Opposing pressure Sur-

faces of cifferent areas to which the motive

Anid is constantly admitted fo press the
valve 1n cne direction, sald valve havng 3}
pressure suriace ot still Ia larger area to which
the motive ﬂma is mtermlue*qtly admitted to
move the vaive in the opposite direction, an
external annular groove in the larger diam-
ster of the valve 1{1 communication be-
tween said groove and the atmosphere
ternally to the wvalve which is consaml‘tly
ONOen. | -

2. Inan impz
piston, o valve dor conbrolling the move-
menis of the plSui}ll having an external an-
nular groove which,1s always in-communica-
sion with the :l‘fmo*-":phere externally to the
valve, saxd valve peing provided with an an-

_mlm*r* groove having Opnasmﬂ' Dressure sui

—- [} :I"]

faces oi different areas to which the motwe
fiuic 13 const rmuy admitted to press the
valve in ong direction and a pressure surface
of stiii iarger area to which the motive fuid
1s mtermittently admitted to move the valve
in the opposife direction, said valve having

.

14
-
A

-]
1
*17
it

f‘

EAY

onee end constantly open to the atmos phere.

3. inan impact-teol, a piston-chamber and
piston, a valve of different diameters for con-

trotling the movements of the piston consist-
“'w of & tubular'shell having its interior SUY-
race alw ays open to the atmogplaere and pro-
v1th' opposing pressure surfaces of

vi& ad

[arguarsp—rey |

suich manner as to _a_mm o, loop at the
end ot the cylinder, and the forw rard |

driiled **;rheﬂ working tools of vary-

CX-

1-t00], & piston-chamber and

2

=9’

il

el Tk Bt r e

F'H"*F‘
e 4

OTOOVE

bl Cn il Ldnnd. oyl T

' h"ms}.*

7
|

diffcrent areas to which the motive fuid is

constan uly admitted to press the valve in one

dmemmn said valve having a pressure sur-

tace oi still larger area to which the motive

fuwd 1s intermittently admitted to move the

valve in the opposite direction, an external
anTala* oroove m the larger diameter of
said valve and commu mcatwn between said

valve Whl{m 18 con%tamly opel.

4. Inan impact-tool, & piston-chamber and
piston, &
ments oi the plSU}Il consisting of a tubular
shell having its interior surface always open
to tlie atm Obpl}ei ¢, said valve having two an-

nular grooves, to one of which the motive

Buid 1s consmmly admztted. and the other
of said grooves having communication with
the Ltbmospheie externally to said va,lve
which 1is constantly open.

5. In a fluid controlled impact-tool, a 18-
Lon chamber and piston, a valve movlde.l
with op?){}smb pressire surfiaces against
which the motive fluid acts to move the valve
in opposite directions, o valve-bloek hm*ing
an inlet- por‘i} transverse to the bore ot the
block and to which the motive fluid is con-
Stantlj,r admitted, exhaust;ports in the valve-
block whmh are %Iwayb open to the alimos-
pherve, sald valve being provided with two

annular grooves, one of said grooves being

always open to said inlet- ]}01’*:,} in the valve-
plock and the other of said grooves being al-

ways open to said e\h‘mst parts in the valve-

block.

6. Imx 2 fluld controlled impact-tool, a pis-
ton-chamber and piston, a valve provided
with opposing pressure surfaces against
which the motive fluid acts to move the valve
In opposite directions, a valve-block having
an annular inlet-port to which the motive

and the atmosphere externally to the o
75

-alve for eontmﬂmﬂ the move~

70

&0

- 88

a0

95'

100

105

finid is constantly admaitted, exhaust-ports -

in the Valve bl@uk whmh are always open to
the atmosphers, said valve bemé provided
with two annular grooves, omne of said

. grooves bamw always open to said annular
“inlet-port in the valve-bleck and the other of

said grooves being always open to said ex-
perts 1n the valve - block, said valve-
block having ports and passaoes cennemed
respectively with opposite ends of the
ton- chﬁmm“ and adapted to be brought al-.
tern 1y into communication with Smd m-
let- pou and exhaust-ports by the reciproca-
tion of said valve. -
7. In a fluid controlled impact-tool, a
valve - block having an iniet-port and ex-

“haust-ports, sald exhaust- -ports being always

open to the atmosphere, a. valve located in
said valve-block provided Wlth an annular
groeve having pressure surfaces of different
1reas to which the motive Auid i 1§ constantly
wdmitied through said inlet-port to press the
valve in one direction and an annular groove
which is always open to said exhaust-ports

116
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in the valve-block, saitd valve bemg pro-

vided with a pressvre surface of il larger

area to which the mwotive fluid 1s intermt-
tently admitted to move the valve i the op-
posite direction. ' |
3. In a fluld controlled 1mpact-tool. a
valve-block having a tubular valve therem,
the mtevior of said valve being always open
to the atiuosphere, said valve-block bemg
provided with exhaust-ports whick ave al-
wavs open (o the atnosphere, go annular
oroove 1 the valve to which the motive fluad
18 coustantly =uppited throvgh i mlet-port
in the valve-block and an annular groove in
the valve which s alwavs open to sard ex-
haust-ports in the valve-bloek, said valve be-
ing provided witl opposing pressure sur-
faces to which the wotive fluid 1s admitted
to shift the valve in oppostte dirvections.
9. In a fluid controlled mmpact-tool, a
valve-bloek  havine a bore of different di-
ameters., the sudier bore being always open
to the wtmosphere. exhanst - ports n-said
alve-block opening into the bore of larger
diameter. a vaive Iocated in the valve-block
provided with opposing. pressure surtaces
of different arcas to which the motive fluid
is constantly admitted to press the valve 1n
one direction and an annular groove which
is alwavs open to said exhaust-ports, said
alve being provided with a pressure sur-
face of still Targer area to which the motive
fluid is intermittently admitted to move the
lve, in an opposite direction. |
10, Ta a Huid controlled impact-tool, a
piston-chamber and pizton, a valve-block
having an intertor annular inlet-port to

whielhh the motive ftald 1s constantly admat-

ted and an interior annular groove connect-
ed by ports and passages to one end ot the
piston-chamber, exhaust-ports i the valve-
block, ports in the valve-block in proxmmity
to opposite ends of the valve-chamber and
connected by passages with the opposite end
of the piston-chamber, a valve for control-

ling the movements of the piston, said valve

being provided with two annular grooves, one
of said orooves being always open to flud
pressure and the other groove always open
to said exhaust-ports, the ports connected
respectively with the passages leading from
opposite ends of the piston-chamber being
adapied to be brought alternately mto coni-
munication with said inlet-port and exhaust-
ports by the reciprocation of the valve.

11. T a {laid econtrolled immpact-tool, a
piston-chamber and piston, a valve block
provided with an interior annular mlet-port
or grovve to which the motive fluid 1s con-
stantlv admitted, exhaust-ports in the side
walls of the valve-block, a valve adapted to
control the admission of motive fluid to op-
posite ends of the piston-chamber and pro-
vided with two annular grooves, one of said

|

>

of the valve and always open to sard mlet-
port in the valve-block, and the other of sald

“orooves being located in the Iarge diameter

of the valve and adapted to be alternately
placed  in communication with  passages

Teadine yespectively to opposite ends ol the

piston-chamber and always open (o sai ex-
haust-poris externally to the valve.

12, In a fluid controlled impact-teol, =
valve-bloek having a bore of diflerent di-
aeters, the smaller bore being always open
to the atmosphere. said valve-block bemng
provided with an interior annular inlet-port
(o which the motive fluid is constantly ad-
mitied and with exhaust-ports always open
to the atmosphere, a valve In said valve-
block provided with two annular greoves, one
of said grooves being always open tosaid 1n-
terior inlet port.in the valve-block, and the

other of said erooves being always open to

sald exhaust-ports,

1. In a fluid controlled 1mpact-tool, a
piston-chamber and piston, a valve-block
provided wit'y an iulet-port to which the mo-
{ive flnid is constanily admitted and with ex-

haust-ports which are always open to the

atmosphere, a valve for controlling the
movements of the piston provided with an
annular groove having opposing pressure
surfaces of different aveas against which the
motive fluid constantly acts to press the

valve in one direction, and an annular groove.

which is always open to said exhaust-ports,
said valve being provided with a pressure
surface of still larger avea against which the
motive fluid actls to move the valve 1 an op-
posite direction. -
(4. Tn a flnid controlled impact-tool, a
piston-chamber and piston, a valve-block
provided with an aanular inlet-port to which
the motive fluid is constantly admitied and

with exhaust-ports in the side walls thereotf

which are alwavs open to the atmo=phere, a
valve of different diameters adapted to con-
trol the admission and exhaust of motive
(i (o and from opposite ends of the pis-
ton-chamber. said valve being provided with
an annular groove which 1s ahways open to
cald  annular  inlet-port and an annular
oroove in the large diameter of the valve
adapled to be alternately placed m commu-
nication with passages Jeading respectively

L 1 L.

to opposite ends of the piston-chanber, said

oroove being alwavs open to said exhaust-

porfs externally to the valve.

15. In a flmd controlled 1mpact-tool, a
piston-chamber and piston, a valve-block
provided with an inlet-port to which the mo-
tive fluid is constantly admitted and with
exhaust-ports in the side walls thereof which
are always open to the atmosphere, a valve
for controlling the movements of the piston,
said valve consisting of a tubular shell of
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17, In a2 ﬁum coﬁt olled mmaci:a,oelﬁ 2
raive-block having a bore of different di-
ameitecsﬁ ‘he smaller bore at its rearward end.

ward of and 2xXterior o the
an 10 7&3% DOfu opening inko the
onnected DY passages with
0 me ralve- ﬂiec!{ to swhich
constantly admitted, said
1e small b@fe of t

.;1‘ ANV

vear end and Dmmd_?u
1i‘=1&m&1 gmaves £on-
nectad” vith the interior of the
:.,jfﬂnd 3,
thersin whic h
grooves, sard C}um der
an outer jacket, S?ild EXe
its rear end by said ’”ang@ to prevent for-
ward alf%i:)lacemem ot the cylmde** ‘Wlt"l Te-
iation to the jacket. -

19, In pllmimmm impact-tool, a cylinder
HAvIng a Ja,:tme at its vear end and providec
@Xiim‘n“] Wi
nected by port- -holes with the interior of the
cyiinder, said flange having port-holes there-
in which awlsf"e?* respectively with said
grooves, sa1d cyhnder being pmmded with
an outer jacket of greater 1611'Dth than the
eylinder, said aﬁkbt bemﬁ* enﬁamd at 1ts

vaar end | oV f.-,wld tiange, d cyhﬁadﬁ having

‘;-i....-'.-...

espectively with said

Z) pi}?‘tlﬂﬂ'l of smaller dis meter at its fo***war& |

encd and provided with a series of holes
<‘f1wus_{ﬁ1 th Walls o 1d forward end, Smd

2L S
"'.'1
.__,

20. J.Il an _Lﬂ”}p ﬂiﬁ--—iQO]
and 91%0113 2 valve- D?OCK ”{)I’()Vlded mth ex-
haust-ports in the side walls thereof, and

with 1 pori's NETS passages leading respect] rely |
{0 opposite ends of

{.

the mﬁbon chamber, a

varve Tor conty olling m& £ 4

..3.%‘ b@jﬂ.uzﬁﬁ j :E:..

T +h

vy

%

DB,

m pact-tool, a~

16;. .

& transve rse *0 Lh@ mref

15 bore of the head »
oeing connacted with “Mﬂ:sag s which rsgis-.
: 6 said recess in the valve-dlock Wbe“ﬂ- ;
d-to said m.%.e*?* “and udamad DY ¢ the eizlitlno of the valve fo
“1-be alternately connected 'ﬂth opposite ends

~of_ the m L@ﬂ“bh&ﬂlbﬁfﬁ the other of said

open to_the Mﬁleaphem oy, an

the %lve--

- said inlet-pors. R

. Ina gj;:.e;;a%‘um .utz J_mgaet tool, acy Plindar
) ' ] 1t

bﬂmﬁ* provided Wlﬁ- ;
cket 1 oemg: engaged at
| -bmught ﬁhemfrtely by the shifting

with Iﬂnolmdmm grooves con-

jacitet mmmg a.series ot holes Opelllﬂﬂ 1nto
the space petween S"*ld smaller end of the
cylinder and the bore of Lhe 1acket.

2 piston- chamber |
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r groove | actu ating the valve, s enid valve being ?:)mmded

one of said

with mf@ annwiar grogves,

grooves celng alwavs cpen to fiuid pressire, -

the other of said grooves being always open
to saud ewmvsppﬂrm and adapted by the
snifting of the valve to alternately connect
said exhaust-ports externaily to the valve,
with appﬂmtu ends of the piston-chamber.

21, Ty an impact-

L

Lo {}]}1‘051*;: ends Of ‘Lhﬂ plstml -chamber, a
vaive for controlliing the movements of the
piston, means controlled by the piston for
%@u*ﬂ*zﬂr}* the valve, said valve belng pro-
vided with two annular OTCOVES, OXIE - of said
grooves belng always open to ﬁuld pressure

grooves being always open to said ezhaust—
Qoﬁs and ﬂaa‘)t ed by the shifting of the
valve to- .,,J:’:%rﬂm ely ‘connect said exhaust-
33&;: ekternally to the valve, with ODPOSI‘te
ends {).L the piston-chamber.

22. in an impact-tool, a piston- chambev

aagd plston, a valve-block provided with ex-

_Emwrt-nm'is 1n the side walls thereof, an in-

latt pe*ﬂt in the valve-block to which the mo-
tive fluid is constantly admitted, a valve for

.'m.mm}_hw the movements of the piston pro-

ided with 4wo anfular grooves, cne of said
m"omres being always open to said inlet-port,
the other of said grooves being alwz‘wg cpen

ﬂmnpg port holes | to said exhaust- ports externally to the valye,

said valve-block having ports and passages
connected respectively with opposite ends of
the piston-chamber which are adapted to be
g of the
valve ‘into communication with said inlet-
port-and with said exhaust- ports |

23, In an impact-tool, a piston-chamber

and piston, a valve-blocl pmwded with ex-

.hau%-nems in the side walls thereof, an in-

let- p@lu i the valve-block to which the
motive fiuid 1s constantly admitted, a valve
for controlling the movements of the piston
provided with two annular grooves, one of
said. grooves bemg alvays open to said inlet-
port, “the other of said grooves being always
open to said exhaust- ports thernal% to the
valve, an annular groove in the Valve—bmck
connected. by passages tc one end of the pIs-

‘ton-chamber, a passage. leading from the op-
plstan-chamber provided -
with two ports, one of said ports being con-

posite end Gf the

trolled by the yalve to. admit motive fluid
to said opposite eﬁl ot the piston- chamber
and the other of said ports being controlled

by the ?&ifﬁ to exhaust fluid from said oppo-
site e“’ld ot the. p:tston -chamber. |
- 24, in an impact-fool, a piston- chamber

n”’lfi_“&;iﬂt{}i‘lﬂ a val ve-block pmﬁded with an
Inist-port tramverse to the bore of the block

tooi, a piston-chamber.
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and piston, 2 ive bloels provided with ex-
‘haust-ports in the side walls thereof and
{ with ports and passages leading respectively
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.to which the motive fluid is constantly ad-
mitted and with exhaust-ports which are al-
ways open to the atmosphere, a valve for
controlling the movements of the piston pro-
vided with opposing pressure surfaces of
different areas and an external annular

~eoroove which 1s always open to saicl i_nle’y-
port and an external anmular groove whichis

always open to said exhaust-ports externally
to the valve, an annular groove in the valve-
block connected by passages-to one end of
the piston-chamber, a passage leading from
the opposite end of the piston-chamber pro-
vided with two ports opening imto the bore
of the valve-block, one of said ports being
controlled by the valve to admit motive
fluid to the opposite end of the piston-cham-
ber and the other of said ports being cou-

trolted by the valve to exhaust fluid from

said opposite end of the piston-chamber.

05. In an impact-tool, a piston-chamber
and piston, a valve-block having a bore in
alinement with the bore of the piston-chani-
ber and provided with an inlet-port to which

the motive fluid is constantly admitted, ex-:

haust-ports in the valve-block located for-
ward of said inlet-port, a valve provided
with an annular groove which 15 always open
to said inlet-port externally to the valve and
an annular groove which 1s always open to
said exhaust-ports externally to the valve
and an interior annular groove in the valve-
block located forward of said inlet-port
which is connected by passages with one end
of the piston-chamber.

26. In a pneumatic impact-tool, a piston-
chamber and piston, a valve-block, a valve
for controlling the movements of the piston
provided with an external annular groove to
which the motive fluid is constantly ad-
mitted, and an external annular groove
which is always in communication with the
atmosphere externally to the valve, a port
in the valve-block connected by passages
with one end of the piston-chamber, a pas-
sage leading from the opposite end of the
piston - chamber provided with two ports
opening into the bore of the valve-block, one
of said last mentioned ports bemg controlled
by the valve to admit motive fluid to said op-
posite end of the piston-chamber, and the
other of said ports being controlled by the

valve to exhaust fluid from said opposite end

of the piston-chamber.

97. In a pnewmatic impact-tool, a piston-
chamber and piston, a valve-block, a valve
for controlling thie movements of the piston
provided with an external annular groove to

which the motive fluid is constantly ad-

mitted, and an external annular groove
which is always In connnunication with the
atmosphere externally to the valve, a port 1n
the valve-block connected by passages with
one cnd of the piston-chamber, a passage
leading from the opposite end of the piston-

-

Afor controlling the movements of the piston

T

chamber provided with two ports opening
into the bore of the valve-block, one of satd
last mentioned ports being controlled by the
valve to admit and exhaust motive fluid to
and from said opposite end of the piston-

chamber, and the other of said ports bewng

controlled by, the valve to exhaunst fluid from
said opposite end of the piston-chamber.

9%, In an tmpaci-tool, a piston-chamber
and piston. a valve-block provided with ex-
haust-ports in the side walls thereof; an 1n-
let-port in the valve-block to which the mo-
tive fluid is constantly admitted, a valve
for controlling the movements of the piston
provided with {wo annular grooves, one of
said grooves being always open to said -
let-port, the other of said grooves being
always open to said exhaust-ports exter-
nally to the valve, a port in the valve-block

Cconnected by passages with the rear end

of the piston-chamber, a passage Jleadine
from the Forward end of the piston-cham-

Der provided with two ports, one of said

ports beine controlled by the valve to ad-
it motive fluid to the forward end of the
piston-chamber and the other of said ports
being controlled by the valve to exhaust
{luid from the forward end ot the piston-
chamber. |

20, In a pneamatic Tmpact-tool, a piston-
chamber and piston, a valve-block, a valve

provided with an external annular groove to
which the motive fluid is constantly aduont-

ted, and an external annular groove whiclh 1s

always In commnnication with the atmos-
phere externally to the valve, a port 1n the
valve-bloek connected by passages with one
enedl of the pistontchamber, a passage lead-

e from the opposite end of the piston-

chamber provided with two ports opening
into the hore of the valve-block, one of sawd
last mentioned ports being controlled by the

~alve to adimit motive fluid to said opposite

end of the piston-chamber, and through the
other of gaid last mentioned ports to one end
of the valve to retain it in the proper posi-
tion when the motive fluid 1s supplied to

said opposite end of the piston-chamber.

30. In an impaect-tool, a solid valve-block
haviie a bore of different diameters, the
smaller bore Leinge always open to the atmos-
phere, an futerior annular inlet-port m the
valve-block connected by passages 1n the
Llock with an annular eroove in the rear end
of the valve-block to which the motive flud
is constantly admitted, said groove enciv-
cling the small bore of the valve-Dlock for-
ward of 1ts rear end.

31. In an hmpact-tool, a piston-chamber
and piston, a valve-block provided with ex-
haust-ports in the side walls thereof, an 1n-
Jet-port in the valve-block to which the mo-
tive fluid is constantly admitted, a valve for

“controlling the iovements of the piston
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m*mfldeﬁ with two annular orooves, one of
said orooves being always open to sa1d inlet-

port, the other of said ¢ grooves being a,lways_
- gpen to said exhaust- ports e}i@maﬂy {0 the |

valve, a passag 1eadmg from one end of the

- piston- Ch&l’ﬂi}“l to a pmt 1n the valve-block,

said port being-controlied by the valve to ad-

- mit motive *imd to ‘nd aexhaust fluid from

10

15

~ haust- pOI'ts in the side walls
iet-port in the valve-block to which the mo-
tive fluid is constuntlv admaitted, a valve for

said end of the p]StO -chﬁmber,'ﬂ port in the
valve-biock .GO*lllLCLE{l Y passages with the
opposite end of the piston-chamber,said port
being controlled by. the valve to admit: and
exhaust mmne fluid to and from the sa1d
opposite end of the plston*chamber

32. In an. anaet -tool, a piston- chamb er
and piston, a valve- blecb: pmwded with ex
hereof, an 1n-

20 controlling the movements of the piston pro-
- vaded wﬁh two annular grooves, one of said

39

35
let-port in the valve-block to which ﬂ,n 1IN0~
five fiad 1s constanily admitted, a valve for

40
45

50

the valve to admif motive

LTrCoves
p{}zt the mher of sald grooves being always
open to said exhaust-ports e:&:tﬁrnaﬂy to the
va]vm a passage leading from the Zorward
end oi the piston-cha muber o a nort 1n the
valve-biock, said port being controlled by Yy
Anid to sald for-
ward end of the piston-chamber and a port
controlled bV the valve adapted to admit
motive fluid from said passage tc one end of
the valve to retain the latter in vosition.

33. In an unpa{:t -tcol, 2 mgton chamber
and piston, a v alve-bic % provided with eX-
haust-ports in the side -vails thereof, an in-

conirolling the : moveinenis of the piston pro-
vided w 1th two annular grooves, onc of said
OTOOVES b.emﬂ always open to &11(1 mlet-port,
The other of said orooves being alwavs open

©0 sa1d sexhaust- ports exterxmﬂv to the vaive,

saicdd last mentioned groove being adapted
by the shifting of the T&]T*e to alternately
e“f]'rumt the motive flid from opposite ends
of the piston-chamber, and means controlied
bv piston whereby the valve may be
moved to alternately admit }mm‘t (s ﬂmr} to
opposite ends of the piston-chambes

S54. 1n a fwd 013@1 ated impa Qu—t:m} a
valve provided with an annular groove to
motive ﬂmd is constant ly s p-

‘ha

which the

plied externaily to the valve, and an annuls

- groove which 1s const antly open to the at-

_ mosnha* externally tothe \fﬁlV? sa1d grooves

%ng in either position of the vaive to Sup-
ply motive fluid to one end of the niston-
chamber and to exhaust fluid from the re-

”sye tive opposite end of the piston-chamiber

60

- _@ppesﬁe en@’g of the cylmdera adj&cent to |

'35, In a -fluud operated impaect-tool, a
valve-plock provided with an inlet- -port, and
with ports communicating respectively with

areas a@mnat Y’hl

eing always open to said inlet-

move tﬂe valve. 1

move the vaive
‘having projections with
which pass over said cylinder ports during

D04,827

| and on opposite sides of the inlet-perd and
further provided Wli'h exhaust-ports ad; acent
ports, 8 valve pi ovlcaeﬂ_

to the said cylinder
with opposing pressure surfaces @ff different
the metwe iuid acts to
move the vaive in opposite directions snd
having an annular oroove which is LOR&tmﬂﬂ?
open to said nlet- ;oort and through which
motive ﬁmd i3 mt-ﬂrﬂme}}?‘ supplied to oppo-
site ends of the cyimuﬂf oy the reciprocations
of the valve, said val ve having bearing sur-
faces on either slde of sald groove which
tend to prevent the motive fluid DASSING TTOMm
the groove o the af iﬂmnhere and ot such
length that when the valve is in pogmm o
supphr motive fluid to one end of the cylin-
der, the port leading to the respective OPPO-
5116 end 01 tne cmmder 18 m cammummm:ﬂ

36. In 2 ﬂuﬂ Oper tea m‘.ip -—-w{ﬂ_
valve-block provided with an mlet—bari zmd

with ports mmmummtmg respectl vels v wm,

onpomte ends 0% the cylmde? a,dj acent to
and on opposite sld:as ot the IHiEbﬂpOI‘E and

70

(£,

further provided with exhaust portsadjacent

to the said cylinder ports, a valve pmmde@
with op posnw pressure surfaces of diffevent
areas against which the motive fluid acts to
~opposite directions and
having an annular groove which is constantly
opent to said 1niet port, and mmugh WhTCu
motive fluid 13 alt emmely supplied 16 oppo-
site ends of the cylinder by the f@ﬁl’p“{)(}&h{}n
of the valve, said valve having bearing sur

facee. on either side of said groove ‘whmh
tend
the greove to the atmos 911%'“8 and of sucn
iuw'th that when the valve is in ":}0&;1@1011 to
11 pphr motive fuid to one end of the cylin-
der, the port leading to the/respective oppo-
site end of the cvlinder 1s in commvnmatwn

with the exhaust ports adjacent thereto and

the respective opposite exhaust poris are *10{;
covered- or sealed by the bearing surface of
the valve. |
37, In a fuid operated impact tool, 2
valy: ‘"u.{(](“k provided with an inlet port, and

rum ports mmmwmcatmﬂ vospectively with
| opposite ends of

a.rlmder adjacent to and
e of the mlec vort, and fur-

on oPPOosIte &
exhaust ports adjacent

ther pmmﬂm with

to the said cylinder ports, a valve provided

with opposing pressure surfaces of different
areas against which the motive fiuid acts to
i opposite directmns and

1

pearing surfraces

the travel of the valve and in the o posnﬁe
positions of the valve present opposite sides
of the projections to the said cylinder ports

permitting alternat Ja_y the admission 0f mo-
tne exhaust of finid from 3

tive fiuid to and 1
respective ends of the cylinder.

80

Mer
L

to prevent the motive ﬂmd pmssmr‘ from
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38. In a fluud operated impact tool, a | subject to fluid pressure tending to press the

valve-block provided with an inlet port, and
with ports communicating respectively with

oppostte ends of the cylinder, adjacent to and ;

on opposite sides of the inlet port, and fur-
ther provided with exhaust ports adjacent
to the said cylinder ports, a valve provided
with opposing pressure surfaces.of different
areas agalnst which the motive fluid acts to

move the valve 1n opposite directionis and

having projections with bearing surfaces
which pass over said cylinder ports during
the travel of the valve and in the opposite
positions of the valve present opposite sides
ot the projections to the said cylinder ports
permitting alternately the admission of mo-

tive fluid to and the exhaust of flmid from |
respective ends of the cylinder, said bearing

surfaces tending when 1n either position to

prevent the escape of motive fluid from the
inlet port to the atmosphere. |

-39, In a flmud operated imlfact tool, a
valve-block provided with an inlet port, and

~ with ports communicating respectively with .

oppostte ends of the cylinder, adjacent to and
on opposite sides of the inlet port, and fur-
ther provided with exhaust ports adjacent

to the said cylinder ports, a valve provided |

with opposing pressure surfaces of different

areas against which the motive fluid acts to

move the valve in opposite directions and
having bearing surfaces which in its oppo-
site positions tend to prevent the escape of
motive fluid from the inlet port to the atmos-
phere, permitting alternately the admission
of motive fluud to and the exhaust from re-
spective ends of the cylinder, said bearing
surfaces not covering or sealing the exhaust
ports to the atmosphere. R

40. In a flmid operated impact-tool, a
valve provided with an annular groove to
which the motive fluid is constantly supphed
externally to the valve and a. pressure sur-
Tace constantly subject to fluid pressure tend-
1ng to .press the valve in one direction, and a
larger pressure surface to which motive fluid

1s intermittently admitted to mave the valve

- 1n the opposite direction, and an annular

o0

55

60

groove which is constantly open to the atmos-
phere externally to the valve, said grooves
acting 1n either position of the valve to
supply motive fluid to one end of the piston-
chamber and to exhaust fluid from the re-

spective opposite end gf the piston-chamber. |

41. In a fluid operdted impact-tool, a
valve-block provided with an inlet-port, and
with ports communicating respectively with
oppostte ends of the cylinder, adjacent to and
on opposite sides of the inlet-port, and fur-
ther provided with exhaust ports adjacent to
the said cylinder ports, a valve having an an-
nular groove which 1s constantly open to said
inlet-port and a pressure surface constantly

“said ports.

valve 1n one direction and a larger pressure
surface to which the motive fluad is intermit-
tently admitted to move the valve 1 the op-
posite direction, the motive fluid being sup-

plied throigh said groove aiternately to op-

posite ends of the cylinder by the reciproca-

“tions of the valve, said valve having bearing
surfaces on either side of sard groove which

tend to prevent the motive fliid passing from

‘the groove to the atmusplere und of such
“length that when the valve 1s 1n position to

supply motive fluid to one end of the cylin-

~der, the port leading to the respective oppo-
“site end of the cylinder is in communication

with the exhaust ports adfjacent thereto.
42. In a fluid operated 1mpact-tool, a

-valve-block provided with an inlet-port and

with ports eommunicating respectively with
opposite ends of the cylinder which are lo-

“cated adjacent to and on opposite sides of

said 1nlet - port, a valve provided with op-
posing pressure surfaces of different areas
against which the motive fluid acts to move
the valve in opposite directions and having®

fluid pressure and which connects the inlet-
port alternately with the. ports leading to op-
posite ends of the cylinder, exhaust-ports in
the valve-block adjacent to each of said last

‘mentioned ports and in communication with

one of said ports when the groove in the
valve 1s i1n communication with the other of

43, In a fluid operated impact-tool, a valve
having g pressure surface constantly subject

- to fluid pressure tending to press the valve in

one direction and a larger pressure area to
which the motive fluid 1s intermittently ad-
mitted to move the valve 1n the opposite di-
rection, a valve-block provided with an inlet-
port - and with ports communicating respec-
tively with opposite ends of the cylinder
which are adjacent to and on opposite sides
of the inlet-port, said valve having an annu-
lar groove which .is always subject to fluid
pressure and which connects the inlet-port al-

ternately with the ports leading respectively
to opposite ends of the cylinder, exhaust-
ports 1n the valve-block adjacent to each of

sald last mentioned ports and in communica-
tion with one of said ports when the groove
in the valve 1s in communication with the
other of said ports. o |
44. In an 1mpact-tool, a valve having an
annular groove to which the motive fluid 1s
constantly supplied and an angular groove
which is always open to ithe atmosphere ex-
ternally to the valve, s valve-block having a
port communicatine with one end of the ¢yl-
inder and located between an inlet-port and
an exhaust-port in the valve-block and alter-

| nately placed in communication'therewith by
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the reciprocations of the valve whereby mo-

‘tive fluid is supplied to and exhausted from

the cylinder through said port, said valve-
block having a port communicating with the
oOpposite enf of the cylinder which is located
between inlet and exhaust-ports in the valve-
block and alternately placed in communica-
tion therewith by said annular grooves in the
valve. ' - o
- 45. In an impact-tool, a valve having an
annular groove to which the motive fluid is
constantly supplied and an annular groove
which 1s always open to the atmosphere ex-
ternally to the valve, a valve-block having a
port communicating: with the forward end
of the cylinder and located between an inlet-
port.and an exhaust-port in the valve-block
and alternately placed 1n communication

~ therewith by the reciprocations of the valve

20

29

o

39

- 40

45

whereby motive fluid is supplied to and ex-
hausted from the cylinder through said port,
sald valve-block having a port communicat-
ing with the rear end of the cylinder which
1s located between inlet and exhaust-ports in
the valve-block and alternately placed in
communication therewith by s'a;i(f annular
grooves In the valve. | | ,

46. In an 1mpact-tool, a valve of different
diameters having a pressure surface to which
motive fluid 1s constantly admitted tending
to press the valve 1n one direction, a larger
pressure surface to which motive fluid 1s in-
termittently admitted to move the valve in
the opposite direction, and an area equal to
the difference in area between said pressure

surfaces which is always in communication

with the atmosphere to prévent any accumu-
lation of pressure thereon acting 1n opposi-
tion to said larger area, said valve having an
annuiar groove to which motive fluid is al-
ways supplied and another annular groove

~which 1s always open to the atmosphere ex-

ternally to the valve. |

47. In an 1mpact tool, a piston chamber
and piston, a valve for controlling the move-
ments of the piston provided with an an-
nular groove having opposing pressure sur-
faces of different areas to which the motive

- fluid 1s constantly admitted to pressthe valve

o0

5o

60

in one direction, said valve having a pressure
surface of still larger area to which the mo-
tive fluid i1s intermittently acdimitted to move
the valve in the opposite direction, an ex-
ternal annular groove in the larger diameter
of the valve, and communication between
sald groove and the atmosphere externally

“to the valve.

48. In an impact tool a piston chamber
and piston, a valve block, a valve for con-
trolling the movements of the piston provided

with an_.annular groove having opposing

pressure surfaces of different areas, an annu-

-vided with an annular
posing surfaces of different areas, an an--

204,827

passage connecting the groove of the valve

| ing at all times with the said valve groove,a

65

block with a source of pressure supply, said

valve having an external annular groove in

its larger diameter, and an eéxhaust port

adapted to cobperate with said groove. -

49. In an 1mpact tool a piston chamber
and piston, a valve block, a valve for con-
trolling the movements of the piston pro-
groove having op-

nular groove in the valve block communicat-
g at all times with the said valve groove,

70

76 -

one or more longitudinal passages extending -
from said valve groove to the adjacent end

of the valve block, an annular groove in the

larger diameter of the wvalve, an exhaust
port, and a cylinder |
haust and 1nlet ports said cylinder port com-
municating with the cylinder by one or more
longitudinal passages. - ' i

- 50. In a fluid operated impact tool a cyl-
inder chamber, a valve block having.a vﬁaf;'e

port between the ex-

80

89

chamber at the rear of the cylinder chamber,

an inlet port, a longitudinal passage leading
rearwardly from the inlet port to a source of
pressure- supply, a cylinder port, a longi-
tudinal passage leading forwardly from the
cylinder port to the rear end of the cylinder,
a valve provided with an annular groove
constantly 1in communication with the inlet
port, and an annular groove constantly open
to the atmosphere, said groove in either po-
sition of the valve acting to supply motive

fluid to one end of the piston chamber and -

to exhaust fluid from the respective opposite
end of the piston chamber.

51. In a fluid controlled 1mpact tool a
valve block having a bore of different diame-

ters, the smaller bore being always open to
‘the atmosphere, an exhaust port in the valve

block opening into the bore of larger diame-
ter, a valve Jocated in the valve block pro-
vided with opposing pressure surfaces of
different areas to one of which motive fluid
1s constantly admitted to .press the valve in

one direction, and to the other of which pres-

sure 1s intermittently admitted to press the

valve 1n the opposite direction, an inlet port

transverse to the bore of the valve block, a

“c¢ylinder port also transverse thereto, a longi-

tudinal passage extending in one direction

00
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from the inlet port and communicating with

the source of pressure supply, and a longi-
tudinal passage extending in the opposite di-

rection from the cylinder port and com-

municating with one 'end of the cylinder.
52. In a fluid - controlled impact - tool, a
piston-chamber and piston, a valve provided
with opposing pressure surfaces against
which the motive fluid acts to move the
valve 1n opposite directions, a valve-block

lar groove in the valve block communicat- | having an inlet-port transverse to the bore

120
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of the block and to which the motive fluid
1s constantly admitted, an exhaust-port in

the valve-block always open to the atmos-
phere, said valve being provided with two-

5 annular gTrooves, one of said grooves being
always open to smd 1111et-p01:‘t in the valve-
block and the other of said grooves being
always open to said exhaust - port 1n the

valve - block and acting to exhaust motive

10 fluid from both ends of “the cylinder. |
- 53. In an impact-tool, a
and piston, a valve- block having a bore in
alinement with the bore of the plston -cham-
ber and provided with an inlet-port to which

15 the motive fluid 1s constantly admitted, an
exhaust-port 1n the valve-block located for-
ward of said 1inlet-port, a valve provided
with an annular groove which 1s always
open to said 1nlet-p01t externally to the

20 valve and and annular groove which is always
| open to said exhaust- pmt externally of the
valve, the latter groove acting to exhaust
motive fluid from both ends of the cylinder,
. and an interior annular groove in the valve-
25 block located forward of said inlet- port

which 1s connected by passages with one end

of the piston-chamber.
54. In an impact-tool, ‘a pision-chamber
and piston, a valve- block provided with an
50 exhaust-port in the side wall thereof, an

inlet-port 1 the valve-block to W’hl(,h the

motive fluid 1s constantly admitted, a valve
for controlling the movements of the piston
provided with two annular grooves, ane of
3. said grooves.being always cpen to said inlet-
- port, “the other of said grooves being always
open to said u{h.;m%t-pmt extunally to the
valve and acting to exhaust motive fluid
from both ends of the cylinder, a passage
, leading from one end of the piston-chamber
te a pmt in the valve-block, said port being
controlled by the valve to admit motive flnid
to and exhaust fluid from said end of the
piston-chamber, a port in the valve-block
1 connected by passages with the opposite end
of the piston-chamber, said port being con-
trolled by the valve to admit and exhaust
motive flurd to and from the said opposite
end of the piston-chamber.
50+ 55, In a fluid operated impact tool, a
- valve-block provided with an inlet port, and

/with ports communicating respectively with
opposite ends of the cylinder, and further

provided with an exhaust port adjacent to
55 the said cylinder ports, a valve having an
annular eroove constantly open to the ex-
haust and acting to exhaust motive fluid

from both ends of the cylinder, and an an-
groove which 1s constantly open to

nular
60 said inlet- -port, a pressure surface constantly
subject to fluid pressure tending to press the
valve in one direction and a hlner pressure
surface to which the motive fluid is inter-

piston-chamber

2

'miftently admitted to move the valve in the

opposite direction, the motive fluid being
supplied through said latter groove alter-
nately to oppocalte ends of the cylinder by

‘the veciprocations of the valve, sald valve

having bearing surfaces on elther side of
sald eroove Whlch tend to prevent the mo-
tive ﬁ%ud paksmﬂ- from the groove to the at-
mosphere and of such lenrrth that when the
valve 1s 1n position to 5upply motive ffuid
to one end of the cylinder, the port leading
to the respective opposite end of the cylin-
der 1s 1n communication with the said ex-
haust port.

56. In an impact-tool, a valve having an
annular groove to whlch the motive fimid 1s
constmntly supplied and an annular groove
which 1s always open to the atmosphere ex-
ternally te the valve and .acts to exhaust
motive fiuid from both ends of the cylinder,
a valve-block having a port commumicating
with one end of the (,ylmdﬂ r and located be-
tween an inlet-port and an exhaust-port in
the valve-block and alternately placed in

communication therewith by the leclproca,—'

trons of the valve whereby motive fluid 1s
supplied to and exhausted from the cylinder
through said port, said valve-block having
a pozt communicating with the opposite end
of the cylinder which is located between in-
let and exhaust ports in the valve-block and
alternately placed in communication there-
with by said annular grooves in the valve. .

57. In an impact- tool, a valve having an
annular groove to which the motive fluid is
constantly supplied and an annular groove
which 1s always open to the atmosphere ex-
ternally to the valve and acts to exhaust
pressure alternately from both ends of the
cylinder, a valve-block having a port com-
municating with the forward end of the cyl-
incder and located between an inlet-port and
an exhaust-port i the valve-block and alter-
nately placed in communication therewith
by the reciprocations of the valve whereby
motive fluid 1s supplied- to and ‘exhausted
from the cylinder through said port, said
valve - block having a port communicating
with the rear end of the cylinder which is

6

70
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90

35

100

105

110

located between inlet and exhaust-ports in

the valve-block and alternately placed in
communication therewith by said annular
orooves in the valve.

58. In a pneumatic impact tool a piston
chamber and piston, a valve chamber and a
differential pressure actuated valve therein,

a palr of (*11(,11111f(410nt1¢11 oTO0VeS On wud
valve

haust ports and communicating with one
end of the cylinder, a cylinder port com-

, an 1nlet port 1n constant. communica-
tion With one groove, an exhaust port in con-
stant communication with the other groove,
a cylinder port between the inlet and ex-
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mumcatmg with the opposite end of the |
cylinder and opening into the valve chamber

-~ on the opposite side of the inlet port from

the first-named cylinder port, the opposite

cylinder end also having a’port opening into
the valve chamber on the opposite side of
the exhaust port from the first named cyl-

inder port, md means for exhausting pres-

= @ . ' 004,327

sure from the opposite cylmder end through
both of said port openings. -
In testimony whereot 1 affix my signa-

ture, in presence of two witnesses. |
GEORGE 1. BADGER.

Witnesses:
- Tromas ¥, MCANARNEY,
Cuarurs H. MCANARNEY.
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